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xôƒyÎ˚ ÈüüüÈ 1
ˆ§ê˛‰§Ù)•˛ åSetsä

=Ó˚&c˛õ)î≈ !Ó£ÏÎ˚ G Ê˛°yÊ˛° ≠

l ˆ§ê‰̨  ≠

§%§ÇK˛yï˛ !Ë˛ß¨ !Ë˛ß¨ Ó›§Ù)ˆÏ•Ó˚ §ÇÜ˛°l Óy §Ù!‹TˆÏÜ˛ ˆ§ê‰˛ Ó°y •Î˚– ≤Ã!ï˛!ê˛ Ó›ˆÏÜ˛ G•z ˆ§ˆÏê˛Ó˚ §ò§ƒ Óy ˛õò Ó°y •Î˚–
§yôyÓ˚îï˛ñ •zÇˆÏÓ˚!ç Óî≈Ùy°yÓ˚ Óí˛¸ •Ó˚ˆÏÊ˛Ó˚ x«˛Ó˚ myÓ˚y ~Ü˛!ê˛ ˆ§ê‰˛ ~ÓÇ ˆSÈyê˛ •Ó˚ˆÏÊ˛Ó˚ x«˛Ó˚ myÓ˚y ˆÜ˛yˆÏly ˆ§ˆÏê˛Ó˚
˛õò§Ù)• §)!ã˛ï˛ •Î˚–

l ˆÜ˛yˆÏly ˆ§ˆÏê˛Ó˚ í˛z˛õfliy˛õl ≠

ˆÜ˛yˆÏly ˆ§ê‰˛ˆÏÜ˛ !ï˛l!ê˛ ˛õk˛!ï˛ˆÏï˛ í˛z˛õfliy˛õl Ü˛Ó˚y ÎyÎ˚–

1. Ó˚§‰ê˛yÓ˚ xÌÓy SÈÜ˛Ó®#Ü˛Ó˚î ˛õk˛!ï˛ ≠

~•z ˛õk˛!ï˛ xl%ÎyÎ˚# ˆ§ˆÏê˛Ó˚ ˛õò§Ù)• ~Ü˛!ê˛ !mï˛#Î˚ Ó¶˛l#Ó˚ ÙˆÏôƒ ~Ü˛!ê˛Ó˚ ˛õÓ˚ ~Ü˛!ê˛ ˛õò ˆÎ ˆÜ˛yˆÏly e´ˆÏÙ Ü˛Ùy
!òˆÏÎ˚ í˛z˛õfliy!˛õï˛ Ü˛Ó˚y •Î˚–

í˛zòy•Ó˚îfl∫Ó˚*˛õ ≠ (i) {1, 3, 5, .......}
(ii) {a, e, i, o, u}

2. ˆ§ê‰˛ àë˛l Óy ôÙ≈!Ë˛!_Ü˛ ˛õk˛!ï˛ ≠

~•z ˛õk˛!ï˛ xl%ÎyÎ˚# ˆÜ˛yˆÏly ˆ§ˆÏê˛Ó˚ ˛õò§Ù)• ˆÎ !l!ò≈‹T ôÙ≈ Óy ˜Ó!¢‹Tƒ ˆÙˆÏl ã˛ˆÏ° ï˛y í˛zˆÏÕ‘á Ü˛ˆÏÓ˚ ˆ§ê‰˛!ê˛
í˛z˛õfliy!˛õï˛ Ü˛Ó˚y •Î˚–

í˛zòy•Ó˚îfl∫Ó˚*˛õ ≠ (i) {x  •° x2+5x+6 = 0 §Ù#Ü˛Ó˚ˆÏîÓ˚ §Ùyôyl}
(ii) {x:xÎR, x2= 9}

3. !ÓÓ,!ï˛ Óy Óî≈lyÙ)°Ü˛ ˛õk˛!ï˛ ≠

~•z ˛õk˛!ï˛ˆÏï˛ ˆÜ˛yˆÏly ˆ§ˆÏê˛Ó˚ ˛õò§Ù)•ˆÏÜ˛ !ÓÓ,!ï˛ Óy Óî≈ly Ü˛ˆÏÓ˚ !°ˆÏá í˛z˛õfliy˛õl Ü˛Ó˚y •Î˚–

í˛zòy•Ó˚îfl∫Ó˚*˛õ ≠ (i) ≤ÃÌÙ ˛õÑyã˛!ê˛ ˆÙÔ!°Ü˛ §ÇáƒyÓ˚ ˆ§ê‰˛–

(ii) ˛õ,!ÌÓ#ˆÏï˛ §ÙhflÏ Óƒ!_´Ó˚ ˆ§ê‰˛–

o‹TÓƒ ≠

(i) ˆ§ˆÏê˛Ó˚ xhs˝à≈ï˛ ˆÜ˛yˆÏly ˛õòˆÏÜ˛ ˛õ%lÓ˚yÓ,!_ Ü˛Ó˚y •Î˚ ly–

(ii) ˆÜ˛yˆÏly ˆ§ˆÏê˛Ó˚ xhs˝à≈ï˛ ˛õò§Ù)ˆÏ•Ó˚ e´ˆÏÙÓ˚ ˛õ!Ó˚Óï≈˛ˆÏl ˆ§ê‰˛ x˛õ!Ó˚Ó!ï≈˛ï˛ ÌyˆÏÜ˛–

l ˆ§ê‰˛ÈüÈ~Ó˚ ≤ÃÜ˛yÓ˚ˆÏË˛ò ≠

Ù)°ï˛ ˆÜ˛yˆÏly ˆ§ê˛‰ˆÏÜ˛ ò%!ê˛ í˛z˛õyˆÏÎ˚ ˆ◊!îÓk˛ Ü˛Ó˚y •Î˚ ÎÌyñ (1) §§#Ù ˆ§ê‰˛ (2) x§#Ù ˆ§ê‰˛–
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(1) §§#Ù ˆ§ê˛‰ ≠

ˆÜ˛yˆÏly ˆ§ê‰˛ˆÏÜ˛ §§#Ù Ó°y •ˆÏÓ Î!ò ~!ê˛ˆÏï˛ ˆÜ˛yˆÏly ˛õò ly ÌyˆÏÜ˛ xÌÓy ~Ó˚ ˛õò=ˆÏ°yˆÏÜ˛ ~Ü˛!ê˛ !l!ò≈‹T
fl∫yË˛y!ÓÜ˛ §Çáƒy ˛õÎ≈hs˝ àîly Ü˛Ó˚y ÎyÎ˚–
í˛zòy•Ó˚îfl∫Ó˚*˛õ ≠ (i) {1, 4, 9, 16, 25}

(ii) {x:x •° ~Ü˛!ê˛ ˛õ)î≈ §Çáƒy  ~ÓÇ  |x|<5}
§§#Ù ˆ§ˆÏê˛Ó˚ xhs˝à≈ï˛ !l¡¨!°!áï˛ ˆ§ê˛=ˆÏ°y xyˆÏSÈ ÈüüüÈ

(a) ¢)lƒ ˆ§ê˛‰ ≠

~Ü˛!ê˛ ˆ§ˆÏê˛ ˆÜ˛yˆÏly ˛õò ly ÌyÜ˛ˆÏ° ï˛yˆÏÜ˛ ¢)lƒ ˆ§ê˛‰ Ó°y •Î˚ ~ÓÇ ~!ê˛ˆÏÜ˛ f xÌÓy {} ≤Ãï˛#Ü˛ myÓ˚y
≤ÃÜ˛y¢ Ü˛Ó˚y •Î˚–
í˛zòy•Ó˚îfl∫Ó˚*˛õ ≠ (i) {x : x e R, x2 = –1}

(ii) ~Ùl ˆ°yˆÏÜ˛Ó˚ ˆ§ê˛ ÎyÓ˚y !òˆÏl 24 ârê˛yÓ˚ ˆÓ!¢ Ü˛yç Ü˛ˆÏÓ˚–

(b) ~Ü˛˛õò# ˆ§ê˛‰ ≠

ˆÎ ˆ§ˆÏê˛ ¢%ô% ~Ü˛!ê˛ Ùye ˛õò ÌyˆÏÜ˛ñ ï˛yˆÏÜ˛ ~Ü˛˛õò# ˆ§ê‰˛ Ó°y •Î˚–

í˛zòy•Ó˚îfl∫Ó˚*˛õ ≠ {1}, {x} •zï˛ƒy!ò–

(c) §Ùï%˛°ƒ ˆ§ê‰˛ ≠

ò%!ê˛ §§#Ù ˆ§ê‰˛ X G Y ˆÜ˛ §Ùï%˛°ƒ ˆ§ê‰˛ Ó°y •ˆÏÓ Î!ò ˆ§ê‰˛ ò%!ê˛Ó˚ ˛õò§Çáƒy §Ùyl •Î˚–

í˛zòy•Ó˚îfl∫Ó˚*˛õ ≠ {1, 2, 3}  G  {a, b, c} ˆ§ê‰˛˛ ò%!ê˛ §Ùï%˛°ƒ–

(d) §Ùyl ˆ§ê‰˛ ≠

ò%!ê˛ ̂ §ê‰˛ A G B ̂ Ü˛ §Ùyl Ó°y •ˆÏÓ Î!ò A ˆ§ˆÏê˛Ó˚ ≤Ã!ï˛!ê˛ ̨ õò B ˆ§ˆÏê˛Ó˚G ̨ õò ~ÓÇ B ̂ §ˆÏê˛Ó˚ ≤Ã!ï˛!ê˛
˛õò A ˆ§ˆÏê˛Ó˚G ˛õò •Î˚– ~!ê˛ˆÏÜ˛ A = B xyÜ˛yˆÏÓ˚ ˆ°áy •Î˚–

í˛zòy•Ó˚îfl∫Ó˚*˛õ ≠ {1, 3, 5} = {5, 3, 1}

!Ü˛vñ {1, 2, 3}¹{a, b, c}
xÌ≈yÍñ §Ùyl ˆ§ê‰˛à%ˆÏ°y §Ùï%˛°ƒ ˆ§ê‰˛ •Î˚ !Ü˛v §Ùï%˛°ƒ ˆ§ê˛à%ˆÏ°y §Ùyl lyG •ˆÏï˛ ˛õyˆÏÓ˚–

(2) x§#Ù ˆ§ê‰˛ ≠

ˆÎ ˆ§ˆÏê˛Ó˚ ˛õò§Çáƒy x§#Ùñ xÌ≈yÍ ˛õòà%ˆÏ°yˆÏÜ˛ ˆÎˆÏÜ˛yˆÏly fl∫yË˛y!ÓÜ˛ §Çáƒy nÈüÈ~Ó˚ çlƒ 1,2,..............,n
myÓ˚y ï˛y!°Ü˛yË%˛_´ Ü˛Ó˚y ÎyÎ˚ lyñ ï˛yˆÏÜ˛ x§#Ù ˆ§ê‰˛ ÓˆÏ°–

í˛zòy•Ó˚îfl∫Ó˚*˛õ ≠ (i)  ˆÜ˛yˆÏly ï˛ˆÏ° xÓ!fliï˛ §Ü˛° !Ó®%§Ù)ˆÏ•Ó˚ ˆ§ê‰˛–

(ii) {2, 4, 6, 8, ........}
(iii) {x : x Î R, 0 < x < 1}

=Ó˚&c˛õ)î≈ Ü˛ˆÏÎ˚Ü˛!ê˛ x§#Ù ˆ§ê‰˛ˆÏÜ˛ !l¡¨!°!áï˛ !ã˛•´à%ˆÏ°y myÓ˚y §)!ã˛ï˛ Ü˛Ó˚y •Î˚ ÈüüüÈ

N : fl∫yË˛y!ÓÜ˛ §ÇáƒyÓ˚ ˆ§ê‰˛–
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W : §Ù@˝Ã §ÇáƒyÓ˚ ˆ§ê‰˛–
I / Z : ˛õ)î≈ xÌÓy xá[˛ §ÇáƒyÓ˚ ˆ§ê‰˛–
R : ÓyhflÏÓ §ÇáƒyÓ˚ ˆ§ê‰˛–
Q : Ù)°ò §ÇáƒyÓ˚ ˆ§ê‰˛–

Q : xÙ)°ò §ÇáƒyÓ˚ ˆ§ê‰˛–

C : ç!ê˛° §ÇáƒyÓ˚ ˆ§ê‰˛–
R+ : ôlydÜ˛ ÓyhflÏÓ §ÇáƒyÓ˚ ˆ§ê‰˛–
R* : xÈüÈ¢)lƒ ÓyhflÏÓ §ÇáƒyÓ˚ ˆ§ê‰˛–

§§#Ù ˆ§ˆÏê˛Ó˚ ˛õò§Çáƒy ≠

ˆÜ˛yˆÏly §§#Ù ˆ§ê‰˛ AüÈ~Ó˚ xhs˝à≈ï˛ ˛õÓ˚flõÓ˚ !Ë˛ß¨ ˛õò§Ù)ˆÏ•Ó˚ §ÇáƒyˆÏÜ˛ G•z ˆ§ˆÏê˛Ó˚ ˛õò§Çáƒy Ó°y •Î˚ ~ÓÇ ~!ê˛ˆÏÜ˛
n(A) myÓ˚y §)ã˛#ï˛ Ü˛Ó˚y •Î˚– Î!ò ò%!ê˛ ˆ§ê‰˛ A G B ~Ó˚ ˛õò§Çáƒy §Ùyl •Î˚ñ ï˛ˆÏÓ ~!ê˛ˆÏÜ˛ n(A) = n(B) xyÜ˛yˆÏÓ˚
ˆ°áy •Î˚–

í˛z˛õˆÏ§ê‰˛ ≠

Î!ò ò%!ê˛ ˆ§ê‰˛ A G B ~Ó˚*˛õ ˆÎñ ˆ§ê˛‰ AüÈ~Ó˚ ≤Ã!ï˛!ê˛ ˛õò ˆ§ê‰˛ BÈÈ~Ó˚G ~Ü˛!ê˛ ˛õò •Î˚ñ ï˛ˆÏÓ A ˆ§ê‰˛ˆÏÜ˛ B Èˆ§ˆÏê˛Ó˚
í˛z˛õˆÏ§ê‰˛ Ó°y •Î˚ ~ÓÇ ~!ê˛ˆÏÜ˛ AÍB xyÜ˛yˆÏÓ˚ ˆ°áy •Î˚–
Î!ò ˆ§ê‰˛ Añ ˆ§ê‰˛ BÈüÈ~Ó˚ í˛z˛õˆÏ§ê‰˛ ly •Î˚ ï˛ˆÏÓ ~!ê˛ˆÏÜ˛ A  B xyÜ˛yˆÏÓ˚ ˆ°áy •Î˚–

Î!ò AÍB ~ÓÇ BÍA •Î˚ñ ï˛ˆÏÓ ~!ê˛ˆÏÜ˛ A=B xyÜ˛yˆÏÓ˚ ˆ°áy •Î˚–

Î!ò AÍB ~ÓÇ A¹B xÌ≈yÍ AÌB •Î˚ñ ï˛ˆÏÓ AüÈˆÜ˛ ̂ §ê˛ BüÈ~Ó˚ ÎÌyÌ≈ í˛z˛õˆÏ§ê‰˛ ~ÓÇ B ̂ §ê‰˛ˆÏÜ˛ A ̂ §ˆÏê˛Ó˚ x!ôˆÏ§ê‰˛
Ó°y •Î˚–

ˆÎÙl ≠ åiä {3} Ì {1, 3, 5}
åiiä {1, 5} /⊆ {5, 3, 2}

Ùhs˝Óƒ ≠

(i) ≤ÃˆÏï˛ƒÜ˛ ˆ§ê‰˛ ï˛yÓ˚ !lˆÏçÓ˚ í˛z˛õˆÏ§ê‰˛–

(ii) ¢)lƒ ˆ§ˆÏê˛Ó˚ ˆÜ˛yˆÏly ÎÌyÌ≈ í˛z˛õˆÏ§ê‰˛ ˆl•z–

(iii) ¢)lƒ ˆ§ê‰˛ ˆÎˆÏÜ˛yˆÏly ˆ§ˆÏê˛Ó˚ í˛z˛õˆÏ§ê‰˛–

(iv) ≤Ã!ï˛!ê˛ ˆ§ê‰˛ å¢)lƒˆÏ§ê˛ f Óƒï˛#ï˛äÈüÈ~Ó˚ Ü˛Ù˛õˆÏ«˛ ò%!ê˛ ˛í˛z˛õˆÏ§ê‰˛ xyˆÏSÈ–

(v) nÈüÈ˛õò§Çáƒy !Ó!¢‹T ~Ü˛!ê˛ ˆ§ˆÏê˛Ó˚ í˛z˛õˆÏ§ˆÏê˛Ó˚ §Çáƒy •° 2n–

(vi) nÈüÈ˛õò§Çáƒy !Ó!¢‹T ~Ü˛!ê˛ ˆ§ˆÏê˛Ó˚ ÎÌyÌ≈ í˛z˛õˆÏ§ˆÏê˛Ó˚ §Çáƒy •° 2n–1–

l §)ã˛Ü˛ ˆ§ê‰˛ Óy âyï˛ ˆ§ê‰˛ ≠

ˆÜ˛yˆÏly ≤Ãò_ ˆ§ê‰˛ AüÈ~Ó˚ §)ã˛Ü˛ ˆ§ê‰˛ Ó°ˆÏï˛ AÈüÈ~Ó˚ §ÙhflÏ í˛z˛õˆÏ§ê˛=!°ˆÏÜ˛ !lˆÏÎ˚ à!ë˛ï˛ ˆ§ê‰˛ˆÏÜ˛ ˆÓyV˛yÎ˚ ~ÓÇ ~ˆÏÜ˛

P(A) myÓ˚y ≤ÃÜ˛y¢ Ü˛Ó˚y •Î˚– xÌ≈yÍ P(A) = B B A: ⊆{ } –
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Î!ò A ~Ü˛!ê˛ ˆ§ê˛ ~Ó˚*˛õ ˆÎ n(A) = m  •Î˚ñ ï˛ˆÏÓ n[P(A)]=2m–

l §y!Ó≈Ü˛ ˆ§ê˛‰ ≠

Î!ò !Ü˛S%È ˆ§ê‰˛ ~ÙlË˛yˆÏÓ !ÓˆÏÓã˛ly Ü˛Ó˚y •Î˚ ˆÎáyˆÏl ~ˆÏòÓ˚ ÙˆÏôƒ !lÓ≈y!ã˛ï˛ ~Ü˛!ê˛ ˆ§ê‰˛ xlƒylƒ ≤Ãò_ ≤Ã!ï˛!ê˛ ˆ§ˆÏê˛Ó˚
x!ôˆÏ§ê‰ •Î˚ñ ï˛ˆÏÓ ~Ùl ˆ§ê‰˛!ê˛ˆÏÜ˛ §y!Ó≈Ü˛ ˆ§ê‰˛ Ó°y •Î˚ ~ÓÇ ~!ê˛ˆÏÜ˛ U Óy S Óy x myÓ˚y §)ã˛#ï˛ Ü˛Ó˚y •Î˚–

ˆÎÙl ÈÈüüüÈ xyÙÓ˚y çy!lñ  NÌWÌZÌQÌR
§%ï˛Ó˚yÇñ ~áyˆÏl R •° §y!Ó≈Ü˛ ˆ§ê‰˛–

l ˆË˛l!ã˛e ≠

ˆ§ˆÏê˛Ó˚ x!ôÜ˛yÇ¢ §¡õÜ≈˛=ˆÏ°yˆÏÜ˛ !ÓˆÏ¢£ÏË˛yˆÏÓ !ã˛eyÜ˛yˆÏÓ˚ í˛z˛õfliy˛õl Ü˛Ó˚yÓ˚ çlƒ ˆÎ !ã˛e ÓƒÓ•yÓ˚ Ü˛Ó˚y •Î˚ ˆ§=!° •°
ˆË˛l!ã˛e–

!Ë˛l!ã˛ˆÏeñ §y!Ó≈Ü˛ ˆ§ê‰˛ˆÏÜ˛ §yôyÓ˚îï˛ xyÎ˚ï˛ˆÏ«˛e ~ÓÇ ~Ó˚ í˛z˛õˆÏ§ê‰˛=ˆÏ°yˆÏÜ˛ Ó,_ Óy í˛z˛õÓ,ˆÏ_Ó˚ §y•yˆÏÎƒ ~•z
xyÎ˚ï˛ˆÏ«˛eyÜ˛yÓ˚ xMÈ˛ˆÏ°Ó˚ !Ë˛ï˛ˆÏÓ˚ í˛z˛õfliy˛õl Ü˛Ó˚y •Î˚–

l ˆ§ê‰˛ ≤Ã!e´Î˚y ~ÓÇ ˆË˛l!ã˛e ≠

(a) ˆ§ˆÏê˛Ó˚ §ÇˆÏÎyà ≠

ò%!ê˛ xÈüÈ¢)lƒ ˆ§ê˛ A G B ÈüÈ~Ó˚ §ÇˆÏÎyà •° ~Ùl ~Ü˛!ê˛ ˆ§ê‰˛ ÎyÓ˚ í˛z˛õyòyl=!° •Î˚ AÈüÈˆï˛ xyˆÏSÈñ lÎ˚ˆÏï˛y
BÈüÈˆï˛ xyˆÏSÈñ lÎ˚ˆÏï˛y A G B í˛zË˛ˆÏÎ˚Ó˚ ÙˆÏôƒ•z xyˆÏSÈ ~ÓÇ ~!ê˛ˆÏÜ˛
A4B myÓ˚y §)ã˛#ï˛ Ü˛Ó˚y •Î˚ ~ÓÇ ~!ê˛ˆÏÜ˛ !l¡¨Ó˚*ˆÏ˛õ §ÇK˛y!Î˚ï˛ Ü˛Ó˚y •Î˚
ÈüüüÈ

A4B = {x : x Î A  xÌÓy x Î B}
Î!ò  AÌB •Î˚ñ ï˛ˆÏÓ  A4B = B
xyÓyÓ˚ñ Î!ò BÌA •Î˚ñ ï˛ˆÏÓ  A4B = A.
í˛zòy•Ó˚îfl∫Ó˚*˛õ ≠ A={1,2,3}, B={3,4,5,6}, •ˆÏ° A U B = {1,2,3,4,5,6}

(b) ˆ§ˆÏê˛Ó˚ ˆSÈò ≠

ò%!ê˛ ≤Ãò_ xÈüÈ¢)lƒ ˆ§ê‰˛˛ A G B ~Ó˚ ˆSÈò Ó°ˆÏï˛ ˆ§•z ˆ§ê‰˛!ê˛ˆÏÜ˛ ˆÓyV˛yÎ˚ñ ˆÎ ˆ§ˆÏê˛Ó˚ í˛z˛õyòyl=ˆÏ°y •° A ~ÓÇ
BÈüÈ~Ó˚ §yôyÓ˚î í z̨̨ õyòyl§Ù)• ~ÓÇ ~!ê˛ Ï̂Ü˛ xyÙÓ˚y A3B xyÜ˛y Ï̂Ó˚ ≤ÃÜ˛y¢
Ü˛Ó˚y •Î˚ ~ÓÇ ~!ê˛ˆÏÜ˛ !l¡¨Ó˚*ˆÏ˛õ §ÇK˛y!Î˚ï˛ Ü˛Ó˚y •Î˚ ÈüüüÈ

A3B = {x : x Î A  ~ÓÇ x Î B}

Î!ò  AÌB •Î˚ñ ï˛ˆÏÓ  A3B = A.

xyÓyÓ˚ñ Î!ò BÌA •Î˚ñ ï˛ˆÏÓ  B3A = B

í˛zòy•Ó˚îfl∫Ó˚*˛õ ≠ Î!ò A x y z t= { }, , , , B x r s t= { }, , ,  •Î˚ñ ï˛ˆÏÓ A 3 B = [x, t}

(c) !Ó!FSÈß¨ ˆ§ê‰˛ ≠

ò%!ê˛ ˆ§ê˛ A G B ˆÜ˛ !Ó!FSÈß¨ Ó°y •Î˚ Î!ò ï˛yˆÏòÓ˚ ˆÜ˛yˆÏly §yôyÓ˚î í˛z˛õyòyl ly ÌyˆÏÜ˛ xÌÓy ï˛yˆÏòÓ˚ ˆSÈò ~Ü˛!ê˛
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¢)lƒ ˆ§ê˛ xÌ≈yÍñ A3B = f •Î˚–

(d) ˆ§ˆÏê˛Ó˚ xhs˝Ó˚ ≠

ôÓ˚y ÎyÜ˛ A G B ò%!ê˛ ≤Ãò_ ˆ§ê‰˛˛– ï˛ˆÏÓ A G B üÈ~Ó˚ xhs˝Ó˚ñ ~!ê˛ˆÏÜ˛
A–B myÓ˚y ≤ÃÜ˛y¢ Ü˛Ó˚y •Î˚ñ Ó°ˆÏï˛ xyÙÓ˚y ˆ§•z ˆ§ê‰˛!ê˛ˆÏÜ˛ Ó%V˛Óñ ˆÎ
ˆ§ˆÏê˛Ó˚ í˛z˛õyòyl=ˆÏ°y A ˆ§ˆÏê˛ Ó˚ˆÏÎ˚ˆÏSÈñ !Ü˛v B ˆ§ˆÏê˛ ˆl•z–

xÌ≈yÍñ  A– B = {x : x Î A  ~ÓÇ x Ï B}

flõ‹Tï˛•zñ A – B ¹ B – Añ  Î!ò A = B ly •Î˚–

(e) ≤Ã!ï˛§Ù xhs˝Ó˚ ≠

ò%!ê˛ ≤Ãò_ ˆ§ê‰˛˛ A G B ~Ó˚ ≤Ã!ï˛§Ù xhs˝Ó˚ Ó°ˆÏï˛ ˆ§•z ˆ§ê‰˛!ê˛ˆÏÜ˛ ˆÓyV˛yÎ˚ñ ÎyÓ˚ ˛õò=ˆÏ°y ÷ô%Ùye A ˆ§ˆÏê˛
xyˆÏSÈ xÌÓy ÷ô%Ùye B ˆ§ˆÏê˛ xyˆÏSÈ– !Ü˛v ˆÜ˛yˆÏly ˛õò•z A G B ~Ó˚ §yôyÓ˚î ˛õò •ˆÏÓ ly ~ÓÇ ~!ê˛ˆÏÜ˛ ADB
myÓ˚y ≤ÃÜ˛y¢ Ü˛Ó˚y •Î˚ ~ÓÇ ~!ê˛ˆÏÜ˛ !l¡¨Ó˚*ˆÏ˛õ §ÇK˛y!Î˚ï˛ Ü˛Ó˚y •Î˚ ÈüüüÈ

ADB = (A–B)4(B–A)

(f) ˆÜ˛yˆÏly ˆ§ê‰˛ÈüÈ~Ó˚ ˛õ)Ó˚Ü˛ ˆ§ê‰˛ ≠

ôÓ˚y ÎyÜ˛ §y!Ó≈Ü˛ ˆ§ê˛ U ~ÓÇ ~Ü˛!ê˛ ˆ§ê˛ A ≤Ãò_– ï˛ˆÏÓ ˆ§ê‰˛ÈüÈA ~Ó˚
˛õ)Ó˚Ü˛ ˆ§ê‰˛ Ó°ˆÏï˛ ˆ§•z ˆ§ê‰˛!ê˛ˆÏÜ˛ ˆÓyV˛yÎ˚ ÎyÓ˚ ˛õò=ˆÏ°y ˆ§ê‰˛ AÈüÈ~Ó˚

xhs˝Ë%≈˛_´ lÎ˚ ~ÓÇ ~!ê˛ˆÏÜ˛ ′A  Óy AC  Óy A  myÓ˚y §)ã˛#ï˛ Ü˛Ó˚y •Î˚
~ÓÇ ~!ê˛ˆÏÜ˛ !l¡¨Ó˚*ˆÏ˛õ í˛z˛õfliy˛õl Ü˛Ó˚y •Î˚ ≠

A  = {x : x Î U  ~ÓÇ x Ï A}

l Ùhs˝Óƒ ≠ (i) A - B = A 3 B¢, B - A = B 3 A¢
(ii) ′ = ′ =U Uφ φ,

(iii) ′( )
′

=A A

(iv) A A UU ′ =

(v) A 3 A¢= f
l ˆ§ê‰˛ÈüÈ~Ó˚ Ó#çà!îï˛ ≠

(a) Ó˜Ïà≈Ü˛§Ù §)e : A4A = A,   A3A = A
(b) xˆÏË˛ò §)e : A4f = A,   A3U = A
(c) !Ó!lÙÎ˚ §)e : A4B = B4A,   A3B = B3A
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(d) §ÇˆÏÎyà §)e : (A 4 B) 4 C = A 4 (B 4 C)
A 3 (B 3 C) = (A 3 B) 3 C

(e) Órê˛l §)e : A 4 (B 3 C) = (A 4 B) 3 (A 4 C)
A 3 (B 4 C) = (A 3 B) 4 (A 3 C)

(f) !í˛Ùà≈yˆÏlÓ˚ §)e : (A 4 B)’ = A’ 3 B’
(A 3 B)’ = A’ 4 B’

(g) ˆ¢y£Ïî !lÎ˚Ù : A 4 (A 3 B) = A
A 3 (A 4 B) = A

l !Ó!Ë˛ß¨ ≤ÃÜ˛yˆÏÓ˚Ó˚ xhs˝Ó˚y° ≠

(a) Ù%_´ xhs˝Ó˚y°  : (a, b) = {x : x Î R ~ÓÇ a < x < b}
(b) Ók˛ xhs˝Ó˚y°  : [a, b] = {x : x Î R ~ÓÇ a £ x £ b}
(c) xô≈ Ù%_´ xÌÓy xô≈ Ók˛ xhs˝Ó˚y° :

(a,b] = {x : x Î R ~ÓÇ a < x £ b}

[a,b) = {x : x Î R ~ÓÇ a £ x < b}

l Ùhs˝Óƒ : (i) [0, ¥) xhs˝Ó˚y°!ê˛ §ÙhflÏ xÈüÈ}lydÜ˛ ÓyhflÏÓ §ÇáƒyÓ˚ ˆ§ê‰˛ˆÏÜ˛ ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚–

(ii) (–¥,0) xhs˝Ó˚y°!ê˛ §Ü˛° }lydÜ˛ ÓyhflÏÓ §ÇáƒyÓ˚ ˆ§ê‰˛ˆÏÜ˛ §)ã˛#ï˛ Ü˛ˆÏÓ˚–

(iii) (–¥,¥) xhs˝Ó˚y°!ê˛ ÓyhflÏÓ §ÇáƒyÓ˚ ˆ§ê‰˛!ê˛ˆÏÜ˛ ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚–

(iv) (b – a)ÈüÈˆÜ˛ ˆÎˆÏÜ˛yˆÏly ~Ü˛!ê˛ xhs˝Ó˚y° (a,b) Óy [a,b] Óy [a,b) Óy (a,b]ÈüÈ~Ó˚ ˜òâ≈ƒ Ó°y •Î˚–

l §§#Ù ˆ§ˆÏê˛Ó˚ ˛õò§Çáƒy §¡õ!Ü≈˛ï˛ Ê˛°yÊ˛° ≠

Î!ò A, B G C §§#Ù ˆ§ê‰˛ ~ÓÇ U ~Ü˛!ê˛ §§#Ù §y!Ó≈Ü˛ ˆ§ê‰˛ •Î˚ ï˛ˆÏÓñ

(i) n(A4B) = n(A) + n(B) – n(A3B)
    = n(A–B) + n(B–A) + n(A3B)
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(ii) n(A4B) = n(A) + n(B), Î!ò A G B !Ó!FSÈß¨ ˆ§ê‰˛ •Î˚–

(iii) n(A–B) + n(A3B) = n(A)
(iv) n(ADB) = n(A) + n(B) – 2n(A3B)
(v) n(A4B4C) = n(A) + n(B) + n(C) – n(A3B) – n(B3C) – n(A3C) + n(A3B3C)

  = n(A) + n(B) + n(C), Î!ò A, B G C ˛õÓ˚flõÓ˚ !Ó!FSÈß¨ ˆ§ê˛‰ •Î˚–

(vi) A, B G C ˆ§ˆÏê˛Ó˚ ÙˆÏôƒ !ë˛Ü˛ ~Ü˛!ê˛ˆÏï˛ xhs˝Ë%≈˛_´ ~Ùl ˛õò §Çáƒy
= n(A) + n(B) + n(C) – 2n(A3B) – 2n(B3C) – 2n(A3C) + 3n (A3B3C)

(vii) A, B G C ˆ§ˆÏê˛Ó˚ ÙˆÏôƒ ÷ô%Ùye ò%!ê˛ˆÏï˛ xhs˝Ë%≈˛_´ ~Ùl ˛õò §Çáƒy

= n(A3B) + n(B3C) + n(C3A) – 3n(A3B3C)

(viii) n A B n A B n U n A B′ ′( ) = ( )′( ) = − ( )( )

(ix) n A B n A B n U n A B′ ′( ) = ( )′( ) = − ( )( )

Ü˛ ÈüÈ !ÓË˛yà

˜lÓƒ!_´Ü˛ ≤ÃŸ¿yÓ°# ≠ [ ≤Ã!ï˛!ê˛ ≤ÃˆÏŸ¿Ó˚ Ùyl 1 xÌÓy 2 l¡∫Ó˚ ]

1) Ó‡ !ÓÜ˛“ôÙ#≈ :

(i) ò%!ê˛ §§#Ù ˆ§ˆÏê˛Ó˚ ˛õò§Çáƒy m G n– ≤ÃÌÙ ˆ§ˆÏê˛Ó˚ ˆÙyê˛ í˛z˛õˆÏ§ˆÏê˛Ó˚ §Çáƒy !mï˛#Î˚ ˆ§ˆÏê˛Ó˚ ˆÙyê˛ í˛z˛õˆÏ§ˆÏê˛Ó˚
§ÇáƒyÓ˚ ˆã˛ˆÏÎ˚ 56 ˆÓ!¢– ï˛ˆÏÓ m G n ÈüÈ~Ó˚ Ùyl •ˆÏÓ ÎÌye´ˆÏÙ ÈüüüÈ

(a) 3, 6 (b) 3, 3 (c) 6, 3 (d) 6, 6

(ii) ˆÜ˛yˆÏly ˆ§ˆÏê˛Ó˚ ÎÌyÌ≈ í˛z˛õˆÏ§ˆÏê˛Ó˚ §Çáƒy •° 63– ˆ§ê˛!ê˛Ó˚ ˛õò§Çáƒy •ˆÏÓ ÈüüüÈ
(a) 5 (b) 8 (c) 7 (d) 6

(iii) ô!Ó˚ñ S = {x|x •° 100 ˆÌˆÏÜ˛ ˆSÈyˆÏê˛y 3ÈüÈ~Ó˚ ôlydÜ˛ =!îï˛Ü˛},
P = {x|x •° 20 ˆÌˆÏÜ˛ ˆSÈyˆÏê˛y ˆÙÔ!°Ü˛ §Çáƒy}

ï˛y•ˆÏ° n(S) + n(P) •ˆÏÓ ÈüüüÈ
(a) 41 (b) 31 (c) 33 (d) 30

(iv) !lˆÏ¡¨Ó˚ ˆÜ˛yl‰!ê˛ ¢)lƒ ˆ§ê˛⁄
(a) A ={x : x Î R  ~ÓÇ  x2 = 9}
(b) B = {0}
(c)  C ={x : x Î Z  ~ÓÇ  6x2–5x+1 = 0}

3 4 4334
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(d)  D ={x : x Î R  ~ÓÇ  –2 < x £ 0}

(v) Î!ò x A x B∈ ⇒ ∈ •Î˚ñ ï˛ˆÏÓ
(a) A=B (b) AÌB (c) AÍB (c) BÍA

(vi) Î!ò AÍB ~ÓÇ BÍA•Î˚ñ ï˛ˆÏÓ

(a) A=f  (b) A3B = f (c) A=B (d) ~ˆÏòÓ˚ ˆÜ˛yˆÏly!ê˛•z lÎ˚

(vii) !lˆÏ¡¨Ó˚ ˆÜ˛yl‰ !ÓÓ,!ï˛!ê˛ §ï˛ƒ⁄

(a) x x y z{ }∈{ }, , (b) x x y z∉{ }, ,

(c) x x y z⊂ { }, , (d) x x y z{ } ⊂ { }, ,

(viii) A, B G C •° §§#Ù ˆ§ê‰˛ ˆÎáyˆÏl n(A) = 10, n(B) = 15, n(C) = 20,  n(A3B) = 8, n(B3C) = 9,
n(C3A) = 7 ~ÓÇ n(A3B3C) = 6, ï˛y•ˆÏ° n(A4B4C) •ˆÏÓ

(a) 26 (b) 27 (c) 28 (d) ~ˆÏòÓ˚ ˆÜ˛yˆÏly!ê˛•z lÎ˚

(ix) ôÓ˚y ÎyÜ˛ñ A = ∈{ }x:x N ,  B = = ∈{ }x:x 2n, n N ,  C = = ∈{ }x:x 2n-1, n N  ~ÓÇ
D ={x : x •° ˆÙÔ!°Ü˛ §Çáƒy}– ï˛y•ˆÏ° A3C •ˆÏÓ

(a) B (b) C (c) D (d) 2

(x) A = {1,2,3},  B = {3,4} ~ÓÇ  C = {4,5,6} •ˆÏ° A4(B3C) •ˆÏÓ
(a) {1,2,3,4,5,6} (b) {1,2} (c) {1,2,3,4} (d) {1,2,4,5}

(xi) ôÓ˚y ÎyÜ˛ñ U •° ~Ü˛!ê˛ §y!Ó≈Ü˛ ̂ §ê˛ ~ÓÇ A G B •° U ~Ó˚ ò%!ê˛ í˛z˛õˆÏ§ê‰˛ ̂ ÎáyˆÏl n(U) = 100, n(A) = 40,

n(B) = 30  ~ÓÇ  n(A3B) = 10– n ′ ′( )A B ~Ó˚ Ùyl •ˆÏÓ

(a) 20 (b) 60 (c) 30 (d) 40

(xii) n(A) = 3,  n(B) = 6–  n(AÈB) ÈüÈ~Ó˚ §Ó≈!l¡¨ Ùyl •ˆÏÓ

(a) 18 (b) 6 (c) 9 (d) ~ˆÏòÓ˚ ˆÜ˛yˆÏly!ê˛•z lÎ˚

(xiii) Î!ò aN = ax x N: ∈{ }  •Î˚ñ ï˛ˆÏÓ 4N36N •ˆÏÓ

(a) 6N (b) 12N (c) 24N (d) ~ˆÏòÓ˚ ˆÜ˛yˆÏly!ê˛•z lÎ˚

(xiv) A = x x R x: ,∈ >{ }1 , B = x x R x: ,∈ − ≥{ }1 1  ~ÓÇ A4B=R–Y– ï˛y•ˆÏ° Y=

(a) x x:1 2≤ <{ } (b) x x:1 2≤ ≤{ }

(c) x x:1 2< ≤{ } (d) ~ˆÏòÓ˚ ˆÜ˛yˆÏly!ê˛•z lÎ˚

(xv) A G B •° ò%!ê˛ xÈüÈ¢)lƒ ˆ§ê˛– ï˛y•ˆÏ° A B A B
c

c
c

c( ) ( ) =

34 43
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(a) f (b) U (c) Ac  (d) Bc

(xvi) !l¡¨!°!áï˛ ˆÜ˛yl‰ ˆ§ê‰˛!ê˛ §§#Ù⁄

(a) {x:xÎN  ~ÓÇ x •° ˆÙÔ!°Ü˛ §Çáƒy}
(b) {x:x2–2x–15 = 0  ~ÓÇ  xÎz+}
(c) {x:x •° ~Ü˛çl ˛õ,!ÌÓ#Ó˚ Ùyl%£Ï}
(d) {x:x •° 3ÈüÈ~Ó˚ =!îï˛Ü˛}

(xvii) !lˆÏ¡¨Ó˚ ˆ§ê‰˛=ˆÏ°yÓ˚ ÙˆÏôƒ ˆÜ˛yl‰!ê˛ §Ùyl ˆ§ê‰˛ Î%à° ?

A = ∈ ≤ ≤{ }x x N x: , 2 3 ,     B = ∈ − + ={ }x x R x x: , 2 5 6 0

C = ∈ + ={ }x x R x: , 3 1 0 ,    D = ∈ ≤ ≤{ }x x R x: , 2 3

(a) A, C (b) A, D (c) A, B (d) ~ˆÏòÓ˚ ˆÜ˛yˆÏly!ê˛•z lÎ˚

(xviii) A = {s, o, u, r, a, v},   B = {s, a c, h, i, n} ~ÓÇ C = {d, h, o, n, i}– ï˛y•ˆÏ° A3(BDC) •ˆÏÓ

(a) {a, c, h} (b) {s, o, a} (c) {h, o, s} (d) ~ˆÏòÓ˚ ˆÜ˛yˆÏly!ê˛•z lÎ˚

(xix) Ë˛yÓ˚ï˛#Î˚ˆÏòÓ˚ ÙˆÏôƒ 52% Ü˛!Ê˛ ~ÓÇ 73% ã˛y ˛õyl Ü˛Ó˚ˆÏï˛ ˛õSÈ® Ü˛ˆÏÓ˚– Î!ò x% Ü˛!Ê˛ G ã˛y í˛zË˛Î˚•z ˛õyl Ü˛Ó˚ˆÏï˛
˛õSÈ® Ü˛ˆÏÓ˚ñ ï˛ˆÏÓ xÈüÈ~Ó˚ Ùyl •ˆÏÓ ÈüüüÈ

(a) x ³ 25 (b) x £ 52 (c) 25 £ x £ 52 (d) x ³ 52

(xx) A, B G C !ï˛l!ê˛ ˆ§ê‰˛ ~Ó˚*˛õ ˆÎ, n(A)=17,  n(B) = 13, n(A3B) = 9, n(B3C) = 4, n(C3A) =5,
n(A3B3C) = 3 ~ÓÇ n(U) = 50– ï˛y•ˆÏ° n(A3Bc3Cc) =
(a) 8 (b) 6 (c) 7 (d) ~ˆÏòÓ˚ ˆÜ˛yˆÏly!ê˛•z lÎ˚

(xxi) ôÓ˚y ÎyÜ‰ ~Ü˛•z ï˛ˆÏ° F1 •° §yÙyhs˝!Ó˚ˆÏÜ˛Ó˚ ˆ§ê‰˛ñ F2 •° xyÎ˚ï˛ˆÏ«˛ˆÏeÓ˚ ˆ§ê‰˛ñ F3 •° Ó˚¡∫ˆÏ§Ó˚ ˆ§ê‰˛ñ F4 •°
Óà≈ˆÏ«˛ˆÏeÓ˚ ˆ§ê‰˛ ~ÓÇ F5 •° ê˛∆y!˛õ!çÎ˚yˆÏÙÓ˚ ˆ§ê‰˛– ï˛y•ˆÏ° F1 =
(a) F23F3 (b) F33F4 (c) F23F5 (d) F24F34F43F1

2. x!ï˛ §Ç!«˛ÆôÙ#≈ ≠

(i) l#ˆÏã˛Ó˚ ˆ§ê‰˛=!°ˆÏÜ˛ ï˛y!°Ü˛y xyÜ˛yˆÏÓ˚ ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚y ≠

(a) A = = ∈{ }x x x x R3 ,

(b) B = − + = ∈{ }x x x x R: ,4 25 6 0

(c) C y
y 2

y 3
=

−
+

= ∈








3, y R

(d) {x:x •° ˆÙÔ!°Ü˛ §Çáƒy Îy 60ÈüÈ~Ó˚ Ë˛yçÜ˛}
(e) {x:x Î z  ~ÓÇ |x|<6}
(f) {x:x  •° ˛õ)î≈Óà≈ §Çáƒy ~ÓÇ 2<x£49}
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(ii) l#ˆÏã˛Ó˚ ˆ§ê‰˛=!°ˆÏÜ˛ ˆ§ê‰˛ÈüÈ!lÙ≈yl Óy ôÙ≈!Ë˛!_Ü˛ ˛õk˛!ï˛ˆÏï˛ ˆ°ˆÏáy ≠

(a) A = {3, 9, 27, 81,......}
(b) B = {...., – 4 , – 2, 0, 2, 4, 6,...}
(c) C = {1, 4, 9, 16, 25,......}

(d) 1
1

2

1

3

1

4
, , , ,.............









(iii) !lˆÏ¡¨Ó˚ !ÓÓ,!ï˛=!°Ó˚ ÙˆÏôƒ ˆÜ˛yl‰!ê˛ §§#Ù ˆ§ê‰˛ G ˆÜ˛yl‰!ê˛ x§#Ù ˆ§ê˛ ï˛y ˆ°ˆÏáy ≠

(a) !ï˛l!ê˛ x§ÙˆÏÓ˚á !Ó®%àyÙ# Ó,ˆÏ_Ó˚ ˆ§ê˛–

(b) 199 ˆÌˆÏÜ˛ ˆSÈyˆÏê˛y ˆÙÔ!°Ü˛ §ÇáƒyÓ˚ ˆ§ê˛–

(c) {x:xÎN  ~ÓÇ  (x–1)(x–2)(x–3)=0}
(d) x I x∈ < <{ }:0 2

(e) ‘MATHEMATICS’ ¢ˆÏ∑Ó˚ x«˛Ó˚=ˆÏ°yˆÏÜ˛ !lˆÏÎ˚ à!ë˛ï˛ ˆ§ê–

(f ) §ÙˆÏÜ˛!wÜ˛ Ó,ˆÏ_Ó˚ ˆ§ê‰˛–

(iv) l#ˆÏã˛Ó˚ ̂ §ê‰˛ÈüÈÎ%àˆÏ°Ó˚ ÙˆÏôƒ ̂ Ü˛yl‰!ê˛ §ÙylÈüÈˆ§ê‰˛ Î%à°ñ ̂ Ü˛yl‰!ê˛ §Ùï%˛°ƒ ̂ §ê˛ Î%à° G ̂ Ü˛yl‰!ê˛ ~ˆÏòÓ˚ ̂ Ü˛yˆÏly!ê˛•z
lÎ˚ ï˛y ˆ°ˆÏáy ≠

(a) A = { }A, E, S, T 

 B = {x:x  •° ASSET ¢ˆÏ∑Ó˚ x«˛Ó˚}
(b) C = {Å, à, Û, }

D = { }α β γ δ, , ,

(c) E = {x:x •° 14 xˆÏ˛õ«˛y ˆSÈyê˛ ˆÙÔ!°Ü˛ §Çáƒy}
F = {2, 3, 5}

(d) G x x x R= − + − = ∈{ }x:x3 6 11 6 02 ,

H x x x R= − + = ∈{ }x: 2 2 1 0,

(v) Ë˛yÓ˚ˆÏï˛Ó˚ ò¢çl ˆÙôyÓ# ˆ°áˆÏÜ˛Ó˚ §ÇÜ˛°l Ü˛# ~Ü˛!ê˛ ˆ§ê˛⁄ ~Ó˚ §ï˛ƒï˛y Îyã˛y•z Ü˛ˆÏÓ˚y–

(vi) X = {x, y, z}ÈüÈ~Ó˚ âyï˛ ˆ§ê˛!ê˛ ˆ°ˆÏáy–

(vii) A = {1, 3, 5, 7, 9, 11, 13, 15, 17},  B = {2, 4, 6,........... 18} ~ÓÇ N ˆ§ê‰˛!ê˛ §y!Ó≈Ü˛ ˆ§ê‰˛ •ˆÏ°
A’ 4 {A 4 B) 3 B’}ÈüÈ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

(viii) Î!ò A = {1, 2, 3, 4, 5},  B = {2, 4, 6, 8} •Î˚ñ ï˛ˆÏÓ A–B !lî≈Î˚ Ü˛ˆÏÓ˚y–

(ix)  1,0,1– ÈüÈ~Ó˚ §ÙhflÏ §Ω˛yÓƒ í˛z˛õˆÏ§ê˛=ˆÏ°y ˆ°ˆÏáy–
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(x) ˆ§ê‰˛ A x z x= ∈ >{ }| 6 ÈüÈ~Ó˚ ≤ÃÜ,˛!ï˛ Ü˛#Ó˚*˛õ⁄

(xi) ˛õyˆÏ¢Ó˚ ˆË˛l!ã˛e ˆÌˆÏÜ˛ !l¡¨!°!áï˛ ˆ§ê˛à%ˆÏ°y !lî≈Î˚ Ü˛ˆÏÓ˚y–

(a) A4B (b) A3B (c) A–B

(d) B–A (e) (A 3 B)¢ (f) (A 4 B)¢

(xii) ˆË˛l!ã˛e ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ñ !l¡¨!°!áï˛ !ÓÓ,!ï˛=!°Ó˚ ÎÌy≈Ìï˛y Îyã˛y•z Ü˛ˆÏÓ˚y ≠

(a) A4(B3C) = (A4B)3(A4C)
(b) (Ac)c = A

(xiii) ˆ§ê‰˛ ≤Ã!e´Î˚yÓ˚ §y•yˆÏÎƒ ≤ÃÙyî Ü˛ˆÏÓ˚y ˆÎ 2+3=5–

(xiv) ôÓ˚y ÎyÜ˛ ˆ§ê˛ A = {1}– ï˛y•ˆÏ° P[P{P(A)}] ˆ§ê˛!ê˛ˆÏï˛ Ü˛Î˚!ê˛ ˛õò xyˆÏSÈ⁄

(xv) f ~ÓÇ {f} ~Ó˚ ÙˆÏôƒ Ü˛# ˛õyÌ≈Ü˛ƒ⁄

(xvi) 500 çl ày!í˛¸Ó˚ Ùy!°ˆÏÜ˛Ó˚ í˛z˛õÓ˚ §Ù#«˛yÎ˚ ˆòáy ˆà° 400 çl ÙyÓ˚&!ï˛ ày!í˛¸Ó˚ñ 200 çl •y•zí˛zlòy•z ày!í˛¸Ó˚
~ÓÇ 50 çl í˛zË˛Î˚ ≤ÃÜ˛yÓ˚ ày!í˛¸Ó˚ Ùy!°Ü˛– ≤Ãò_ Ó˚y!¢ï˛Ìƒ!ê˛ !Ü˛ §!ë˛Ü˛⁄

(xvii) §Ùyl ˆ§ê˛Î%à° Ü˛# §Ùï%˛°ƒ ˆ§ê˛ Î%à°⁄ ~Ó˚ !Ó˛õÓ˚#ï˛ !ÓÓ,!ï˛!ê˛ !Ü˛ §ï˛ƒ⁄

á ÈüÈ !ÓË˛yà

3. §Ç!«˛ÆôÙ#≈ ≠ å≤Ã!ï˛!ê˛ ≤ÃˆÏŸ¿Ó˚ Ùyl 3 l¡∫Ó˚ä

(i) Î!ò  Y = { x|x •° 2p–1(2p–1) §Çáƒy!ê˛Ó˚ ~Ü˛!ê˛ ôlydÜ˛ í˛zÍ˛õyòÜ˛ñ ˆÎáyˆÏl 2p–1 •° ˆÙÔ!°Ü˛}– ï˛ˆÏÓ Y
ÈüÈˆÜ˛ ˆÓ˚yfiê˛yÓ˚ xyÜ˛yˆÏÓ˚ ˆ°ˆÏáy–

(ii) ≤Ãò_ L = {1,2,3,4},  M = {3,4,5,6} ~ÓÇ N = {1,3,5}– ï˛y•ˆÏ° L–(M4N =(L–M)3(L–N)ÈüÈ~Ó˚
§ï˛ƒï˛y Îyã˛y•z Ü˛ˆÏÓ˚y–

(iii) ôÓ˚y ÎyÜ‰˛ T x
x

x

x

x
=

+
−

− =
−
−









|
5

7
5

4 40

13
–  T !Ü˛ ~Ü˛!ê˛ ¢)lƒ ˆ§ê˛⁄ ˆï˛yÙyÓ˚ í˛z_ˆÏÓ˚Ó˚ fl∫˛õˆÏ«˛ Î%!_´ òyG–

(iv) ôÓ˚y ÎyÜ‰˛ A1,A2, ......., A30  ~•z !e¢!ê˛ ̂ §ˆÏê˛Ó˚ ≤Ã!ï˛!ê˛ˆÏï˛ 5!ê˛ Ü˛ˆÏÓ˚ í˛z˛õyòyl ~ÓÇ B1, B2,.........., Bn ~•z n

§ÇáƒÜ˛ ˆ§ˆÏê˛Ó˚ ≤Ã!ï˛!ê˛ˆÏï˛ 3!ê˛ Ü˛ˆÏÓ˚ í˛z˛õyòyl xyˆÏSÈ– ~SÈyí˛¸yñ Î!ò A B Si
i

j
j

n

= =

= =
1

30

1

U U  ~ÓÇ SÈüÈ~Ó˚ ≤Ã!ï˛!ê˛

í˛z˛õyòyl !ë˛Ü˛ 10!ê˛ Ai ˆ§ˆÏê˛ ~ÓÇ !ë˛Ü˛ 9!ê˛ Bj ˆ§ˆÏê˛ ÌyˆÏÜ˛ñ ï˛ˆÏÓ nÈüÈ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

(v) §Ü˛° ˆ§ê˛ A G B ÈüÈ~Ó˚ çlƒñ ˆòáyG ˆÎ A–(A–B)=A3B–
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(vi) ˆ§ê˛ ≤Ã!e´Î˚yÓ˚ §y•yˆÏÎƒ

(a) 15, 40 G 105 ÈüÈ~Ó˚ àÉ§yÉ= !lî≈Î˚ Ü˛ˆÏÓ˚y–

(b) 12, 15 G 20 ~Ó˚ °É§yÉ=É !lî≈Î˚ Ü˛ˆÏÓ˚y–

(c) ˆòáyG ˆÎ 231 G 260 §Çáƒy ò%!ê˛ ˛õÓ˚flõÓ˚ ˆÙÔ!°Ü˛–

(vii) 840 çl ˆ°yˆÏÜ˛Ó˚ ˆÜ˛yˆÏly ~Ü˛!ê˛ ¢•ˆÏÓ˚ 450 çl ˆ°yÜ˛ !•®# ˛õ!eÜ˛yñ 300 çl ˆ°yÜ˛ •zÇˆÏÓ˚ç# ˛õ!eÜ˛y ~ÓÇ
200 çl ̂ °yÜ˛ í˛zË˛Î˚ ̨ õ!eÜ˛y ̨ õí˛¸ˆÏï˛ ̨ õSÈ® Ü˛ˆÏÓ˚– Ü˛ï˛çl ̂ °yÜ˛ !•®# G •zÇˆÏÓ˚ç# ̨ õ!eÜ˛yÓ˚ ̂ Ü˛yˆÏly!ê˛•z ̨ õí˛¸ˆÏï˛
˛õSÈ® Ü˛ˆÏÓ˚ lyñ ï˛y !lî≈Î˚ Ü˛ˆÏÓ˚y–

(viii) A G B ò%!ê˛ ̂ §ê˛ ~Ó˚*˛õ ̂ Îñ n(A–B) = 20+x, n(B–A) = 3x  ~ÓÇ  n(A3B) = x+1– Î!ò n(A) = n(B)
•Î˚ ï˛ˆÏÓñ xÈüÈ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

(ix) 40 çl !¢«˛yÌ#≈Ó˚ ~Ü˛!ê˛ òˆÏ°ñ 26 çl ˛õòyÌ≈!Óòƒy !l°ñ 18 çl à!îï˛ !l° ~ÓÇ 8 çl ˛õòyÌ≈!Óòƒy G à!îï˛
~•z ò%!ê˛ !Ó£ÏˆÏÎ˚Ó˚ ˆÜ˛yˆÏly!ê˛•z !l° ly– Ü˛ï˛çl !¢«˛yÌ#≈ ˛õòyÌ≈!Óòƒy G à!îï˛ í˛zË˛Î˚ !Ó£ÏÎ˚ !lˆÏÎ˚ˆÏSÈ⁄

(x) Î!ò ˆ§ê˛ A n n Nn= − − ∈{ }4 3 1:  ~ÓÇ ˆ§ê˛ B n n N= − ∈{ }9 1( ) :  •Î˚ñ ï˛ˆÏÓ ˆòáyG ˆÎ AÌB–

(xi) ôÓ˚y ÎyÜ‰˛ U x N x= ∈ ≤{ }| 9 ; A = {x:x  •° Î%@¬ §Çáƒy 0 < x < 10}, B = {2, 3, 5, 7}– ï˛y•ˆÏ°

(A 4 B)¢ = A¢3 B¢.ÈüÈ~Ó˚ §ï˛ƒï˛y Îyã˛y•z Ü˛ˆÏÓ˚y–

(xii) P = − ={ }θ θ θ θ: sin cos cos2  ~ÓÇ Q = + ={ }θ θ θ θ: sin cos sin2 – ˆòáyG ˆÎ P=Q–

(xiii) ˆ§ê˛ {x : x Î z  ~ÓÇ – 1 £ x £ 2}ÈüÈ~Ó˚ §Ü˛° í˛z˛õˆÏ§ê˛=!° ˆ°ˆÏáy–

(xiv) aN = ax x N: ∈{ }  ~ÓÇ bN3cN = dN ˆÎáyˆÏlñ b, cÎN ~ÓÇ GÓ˚y ˛õÓ˚flõÓ˚ ˆÙÔ!°Ü˛– ï˛ˆÏÓñ b, c G
dÈüÈ~Ó˚ ÙˆÏôƒ §¡õÜ≈˛ !lî≈Î˚ Ü˛ˆÏÓ˚y–

à ÈüÈ !ÓË˛yà

4. ò#â≈ í˛z_Ó˚ôÙ#≈ ≠ [ ≤Ã!ï˛!ê˛ ≤ÃˆÏŸ¿Ó˚ Ùyl 4 xÌÓy 6 l¡∫Ó˚ ]

(i) ˆÜ˛yˆÏly Ü˛ˆÏ°ˆÏçÓ˚ 1000 çl !¢«˛yÌ#≈Ó˚ ÙˆÏôƒ 540 çl Ê%˛ê˛Ó°ñ 465 çl !e´ˆÏÜ˛ê˛ ~ÓÇ 370 çl Ë˛!°Ó°
ˆáˆÏ°– ˆÙyê˛ §ÇáƒyÓ˚ 325 çl Ê%˛ê˛Ó° G !e´ˆÏÜ˛ê˛ñ 260 çl Ê%˛ê˛Ó° G Ë˛!°Ó°ñ 235 çl !e´ˆÏÜ˛ê˛ G Ë˛!°Ó°
~ÓÇ 125 çl ≤ÃˆÏï˛ƒÜ˛!ê˛ ˆàÙ‰ ˆáˆÏ°– Ü˛ï˛çl SÈye ÈüüüÈ
(a) ˆÜ˛yˆÏly ˆàÙ‰ ˆáˆÏ° ly⁄
(b) ˆÜ˛Ó° ~Ü˛!ê˛ ˆàÙ‰ ˆáˆÏ° ~ÓÇ
(c) !ë˛Ü˛ ò%!ê˛ ˆàÙ‰ ˆáˆÏ°⁄

(ii) ˆÎÈüÈˆÜ˛yˆÏly !ï˛l!ê˛ ˆ§ê˛ A, B ~ÓÇ C ~Ó˚ çlƒ ≤ÃÙyî Ü˛ˆÏÓ˚y ˆÎ

(a) A3(B–C) = (A3B)–(A3C)
(b) A–(B3C) = (A–B)4(A–C)

(iii) ~Ü˛!ê˛ ÙyˆÏÜ≈˛ê˛ àˆÏÓ£Ïîy @˝Ã&ˆÏ˛õÓ˚ §Ù#«˛yÎ˚ ˆòáy ˆà° ˆÎ 50% ˆe´ï˛y A §yÙ@˝Ã#ñ 45% ˆe´ï˛y B §yÙ@˝Ã#ñ 40%
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ˆe´ï˛y C §yÙ@˝Ã#ñ 25% ̂ e´ï˛y A G B §yÙ@˝Ã#, 10% ˆe´ï˛y B G C §yÙ@˝Ã#, 16% ̂ e´ï˛y C G A §yÙ@˝Ã#, 8%
ˆe´ï˛y ≤Ã!ï˛!ê˛ §yÙ@˝Ã# ˛õSÈ® Ü˛ˆÏÓ˚– ï˛y•ˆÏ° Ü˛ï˛ ¢ï˛yÇ¢ ˆ°yÜ˛ ÈüüüÈ

(a) ˆÜ˛yˆÏly §yÙ@˝Ã# ˛õSÈ® Ü˛ˆÏÓ˚ ly⁄

(b) ÷ô%Ùye A §yÙ@˝Ã# ˛õSÈ® Ü˛ˆÏÓ˚⁄

(c) !ë˛Ü˛ ò%!ê˛ §yÙ@˝Ã# ˛õSÈ® Ü˛ˆÏÓ˚⁄

(iv) 50 çl !¢«˛yÌ#≈Ó˚ ~Ü˛!ê˛ òˆÏ°ñ !¢«˛yÌ#≈ˆÏòÓ˚ Ü˛ï˛çl Ê˛Ó˚y§#ñ •zÇˆÏÓ˚ç# G §Çfl,Òï˛ Ë˛y£ÏyÎ˚ ˛õí˛¸yˆÏ¢yly Ü˛ˆÏÓ˚ ï˛y
!lˆÏ¡¨ ≤Ãò_ ≠

Ê˛Ó˚y§# = 17,  •zÇˆÏÓ˚ç# = 13,  §Çfl,Òï˛ = 15, Ê˛Ó˚y§# G •zÇˆÏÓ˚ç# =  9, •zÇˆÏÓ˚ç# G §Çfl,Òï˛ = 4,

Ê˛Ó˚y§# G §Çfl,Òï˛ = 5ñ  •zÇˆÏÓ˚ç#ñ Ê˛Ó˚y§# G §Çfl,Òï˛ = 3–

ï˛y•ˆÏ° Ü˛ï˛çl !¢«˛yÌ#≈ ÈüüüÈ

(a) ÷ô% Ê˛Ó˚y§# Ë˛y£ÏyÎ˚ ˛õí˛¸yˆÏ¢yly Ü˛ˆÏÓ˚⁄

(b) •zÇˆÏÓ˚ç# G §Çfl,Òï˛ Ë˛y£ÏyÎ˚ ˛õí˛¸yˆÏ¢yly Ü˛ˆÏÓ˚ !Ü˛v Ê˛Ó˚y§# Ë˛y£ÏyÎ˚ ˛õí˛¸yˆÏ¢yly Ü˛ˆÏÓ˚ ly⁄

(c) Ü˛Ù˛õˆÏ«˛ ~Ü˛!ê˛ Ë˛y£ÏyÎ˚ ˛õí˛¸yˆÏ¢yly Ü˛ˆÏÓ˚⁄

(d) !ï˛l ≤ÃÜ˛yˆÏÓ˚Ó˚ Ë˛y£ÏyÓ˚ ÙˆÏôƒ ˆÜ˛yˆÏly ≤ÃÜ˛yˆÏÓ˚Ó˚ Ë˛y£ÏyÎ˚ ˛õí˛¸yˆÏ¢yly Ü˛ˆÏÓ˚ ly⁄

í z̨_Ó˚Ùy°y

Ü˛ ÈüÈ !ÓË˛yà

1. (i) c (ii) d (iii) a (iv) c (v) c
(vi) c (vii) d (viii) b (ix) b (x) c
(xi) d (xii) b (xiii) b (xiv) d (xv) a
(xvi) b (xvii) c (xviii) b (xix) c (xx) b
(xxi) d

2. (i) (a) {0, 1, –1} (b) 2 3 2 3, , ,− −{ }

(c) −{ }11
2 (d) {2, 3, 5}

(e) {–5, –4, –3, –2, 0, 1, 2, 3, 4, 5} (f ) {4, 9, 16, 25, 36, 49}

(ii) (a) x x n Nn: ,= ∈{ }3 (b) {x:x=2n, ˆÎáyˆÏl  nÎN}



20

(c){x:x=n2, ˆÎáyˆÏl nÎN} (d) x x
n

: =



1
,  ˆÎáyˆÏl n N∈ }

(iii) (a) §§#Ù (b) §§#Ù (c) §§#Ù

(d) x§#Ù (e) §§#Ù (f ) x§#Ù

(iv) (a) §Ùyl (b) §Ùï%˛°ƒ (c) ~ˆÏòÓ˚ ˆÜ˛yˆÏly!ê˛•z lÎ˚     (d) ~ˆÏòÓ˚ ˆÜ˛yˆÏly!ê˛•z lÎ˚

(v) ~!ê˛ ˆ§ê‰˛ lÎ˚ Ü˛yÓ˚î ≤Ã!ï˛Ë˛yÓyl ¢∑!ê˛ §%§K˛yï˛ lÎ˚–

(vi) P X x y z x y x z y z X( ) , , , , , , , , , ,= { } { } { } { } { } { }{ }ϕ

(vii) N
(viii) {1,3,5}
(ix) {–1}, {0}, {1}, {–1,0},  {–1,1},  {0,1},  {–1,0,1}, f
(x) x§#Ù ˆ§ê˛

(xi) (a) {2,3,4,5,6,8} (b){3} (c) {2,5}
(d) {6,4,8} (e) {1,2,4,5,6,8,9,10} (f ) {1,9,10}

(xiv) 16
(xv) f ≤Ã!Ïï˛Ü˛!ê˛ ¢)lƒ ˆ§ê‰˛ˆÏÜ˛ ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚ ~ÓÇ {f} ~Ü˛!ê˛ ~Ü˛˛õò# ˆ§ê‰˛ˆÏÜ˛ ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚–

(xvi) ly

(xvii) •Ñƒyñ !Ó˛õÓ˚#ï˛ !ÓÓ,!ï˛!ê˛ §Ó≈òy §ï˛ƒ lÎ˚–

á ÈüÈ !ÓË˛yà
3. (i) {1,2,22,.......,2p–1}

(iii) ly

(iv) 45
(vi) (a) 5 (b) 60
(vii) 290
(viii) 10
(ix) 12
(xiii) {–1}, {0}, {1}, {2}, {–1,0}, {–1,1}, {–1,2}, {0,1}, {0,2}, {1,2}, {–1,0,1}, {0,1,2},

{1,2,–1}, {–1,0,1,2}, f, {2,–1,0}
(xiv) d = bc

à ÈüÈ !ÓË˛yà
4. (i) (a) 320 (b) 110 (c) 445

(iii) (a) 8% (b) 17% (c) 27%
(iv) (a) 6 (b) 1 (c) 30                          (d) 20
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xôƒyÎ˚ ÈüüüÈ 2

§¡∫¶˛ G xˆÏ˛õ«˛Ü˛ (Relations and Functions)

=Ó˚&c˛õ)î≈ !Ó£ÏÎ˚ G Ê˛°yÊ˛° ≠

l e´!Ùï˛ ˆçyí˛¸ ≠

ˆÜ˛yˆÏly e´!Ùï˛ ˆçyí˛¸ñ ~Ü˛!ê˛ !l!ò≈‹T e´ˆÏÙ ≤ÃÌÙ Ó¶˛l#ˆÏï˛ !°!áï˛ ò%!ê˛ í˛z˛õyòyl !lˆÏÎ˚ à!ë˛ï˛ •Î˚–

Ü˛y Ï̂ï≈̨ !§Î˚ ï˛ Ï̂°ñ ̂ Ü˛y Ï̂ly e´!Ùï˛ ̂ çy Ï̂í ¸̨Ó˚ ≤ÃÌÙ í z̨̨ õyòyl Ï̂Ü˛ xÈüÈfliylyB˛ åË%̨ çä ~ÓÇ !mï˛#Î˚ í z̨̨ õyòyl Ï̂Ü˛ yÈüÈfliylyB˛ åˆÜ˛y!ê˛ä
Ó°y •Î˚– ~!ê˛ñ ˆÜ˛yˆÏly ï˛ˆÏ° xÓ!fliï˛ ~Ü˛!ê˛ !Ó®% §ly_´ Ü˛Ó˚ˆÏï˛ §y•yÎƒ Ü˛ˆÏÓ˚–

í˛zòy•Ó˚îfl∫Ó˚*˛õ ≠ (2, 3), (1, 0), (x, y) •zï˛ƒy!ò–

l ò%!ê˛ e´!Ùï˛ ˆçyí˛¸ (a, b) G (c, d) §Ùyl •ˆÏÓñ Î!ò ï˛yˆÏòÓ˚ ≤ÃÌÙ ˛õòmÎ˚ G !mï˛#Î˚ ˛õòmÎ˚ §Ùyl •Î˚ñ xÌ≈yÍ (a, b) =

(c, d) Û a = c ~ÓÇ b = d–

l Ü˛yˆÏï≈˛!§Î˚ =îÊ˛° ≠

ôÓ˚y ÎyÜ˛ñ A G B •° ò%!ê˛ ≤Ãò_ xÈüÈ¢)lƒ ̂ §ê‰˛– ï˛y•ˆÏ° ï˛yˆÏòÓ˚ Ü˛yˆÏï≈˛!§Î˚ =îÊ˛° ÎyˆÏÜ˛ A´B myÓ˚y ≤ÃÜ˛y¢ Ü˛Ó˚y •Î˚ñ •°
(a, b) xyÜ˛yˆÏÓ˚Ó˚ §ÙhflÏ e´!Ùï˛ ˆçyˆÏí˛¸Ó˚ ˆ§ê‰˛ ˆÎáˆÏl aÎA ~ÓÇ bÎB–

§yÇˆÏÜ˛!ï˛Ü˛Ó˚*ˆÏ˛õñ ~!ê˛ˆÏÜ˛ !l¡¨Ó˚ˆÏ˛õ ˆ°áy •Î˚ ÈüüüÈ
A´B = {(a, b) : aÎA ~ÓÇ  bÎB}

ˆÎÙl ÈüÈ Î!ò A = {x,y,z} ~ÓÇ B={a,b) •Î˚ñ ï˛ˆÏÓ
A´B = {(x, a), (x, b), (y, a), (y, b), (z, a), (z, b)}

B´A = {(a, x), (a, y), (a, z), (b, x), (b, y), (b, z)}

flõ‹Tï˛•zñ A´B ¹ B´A, Î!ò ly A=B •Î˚–

!ï˛l!ê˛ ≤Ãò_ ˆ§ê˛ A, B G CÈüÈ~Ó˚ çlƒ
A´B´C = {(a, b, c) : aÎA, bÎB ~ÓÇ  cÎC} ˆÎáyˆÏl (a, b, c)ÈüÈˆÜ˛ e´!Ùï˛ eÎ˚# Ó°y •Î˚–

xyÙÓ˚y ~•z ôyÓ˚ly!ê˛ˆÏÜ˛ !ï˛l!ê˛Ó˚ x!ôÜ˛ ˆ§ˆÏê˛Ó˚ çlƒG ≤Ã§y!Ó˚ï˛
Ü˛Ó˚ˆÏï˛ ̨ õy!Ó˚– ~SÈyí˛¸y Tree !ã˛ˆÏeÓ˚ §y•yˆÏÎƒ !ï˛l!ê˛ Óy ~Ó˚ x!ôÜ˛
ˆ§ Ï̂ê˛Ó˚ Ü˛y Ï̂ï≈̨ !§Î˚ =îÊ˛ Ï̂°Ó˚ xhs˝à≈ï˛ §ÙhflÏ ̨õò§Ù)• !lî≈Î˚ Ü˛Ó˚̂ Ïï˛
˛õy!Ó˚–

l ò%!ê˛ °¡∫ §Ó˚°ˆÏÓ˚áyñ ÎyˆÏòÓ˚ ÈXüÈx«˛ G YÈüÈx«˛ !•§yˆÏÓ !ÓˆÏÓã˛ly
Ü˛ Ï̂Ó˚ñ xB˛l Ü˛ Ï̂Ó˚ñ e´!Ùï˛ ̂ çyí ¸̨ (x, y)ÈüÈˆÜ˛ ~Ü˛!ê˛ ï˛ Ï̂° í z̨̨ õfliy˛õl
Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚–
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l ò%!ê˛ ˆ§ˆÏê˛Ó˚ Ü˛yˆÏï≈˛!§Î˚ =îÊ˛°ˆÏÜ˛ !ï˛Ó˚ !ã˛•´ !Ó!¢‹T !ã˛ˆÏeÓ˚ §y•yˆÏÎƒ í˛z˛õfliy˛õl Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚–

í˛zòy•Ó˚îfl∫Ó˚*˛õ ≠ Î!ò  X={a,b,c}, Y={1,2} •Î˚ñ ï˛ˆÏÓ !lˆÏ¡¨Ó˚ !ã˛e  X × Y ÈüÈ~Ó˚ !ï˛Ó˚ !ã˛•´ !Ó!¢‹T !ã˛eˆÏÜ˛ !lˆÏò≈¢
Ü˛ Ï̂Ó˚

l Î!ò A G B §§#Ù ˆ§ê˛ •Î˚ ï˛ˆÏÓñ n(A×B) = n(A)×n(B)

Î!ò  n(A) = p  ~ÓÇ  n(B) = q  •Î˚ñ ï˛ˆÏÓ n(A×B) = pq

Ùhs˝Óƒ ≠

i) Î!ò A xÌÓy B x§#Ù ˆ§ê˛ •Î˚ñ ï˛ˆÏÓ A×B G x§#Ù ˆ§ê˛ •ˆÏÓ–

ii) Î!ò A, B G C §§#Ù ˆ§ê˛ •Î˚ñ ï˛ˆÏÓ n(A×B×C)=n(A)×n(B)×n(C)

iii) A
1
×A

2
×.......×A

n
= a a a a A a A a An n n1 2 1 1 2 2, .........., : , ,..........,( ) ∈ ∈ ∈{ }

l §¡∫¶˛ ≠

Î!ò A G B ò%!ê˛ xÈüÈ¢)lƒ ˆ§ê˛ •Î˚ ï˛ˆÏÓ ˆ§ê˛ A ˆÌˆÏÜ˛ ˆ§ê˛ BÈüÈˆï˛ ~Ü˛!ê˛ §¡∫¶˛ R •Î˚ Ü˛yˆÏï≈˛!§Î˚ =îÊ˛° A×BÈüÈ~Ó˚
~Ü˛!ê˛ í˛z˛õˆÏ§ê˛ ~ÓÇ ~!ê˛ˆÏÜ˛ R⊆A×B xyÜ˛yˆÏÓ˚ ̂ °áy •Î˚– ~SÈyí˛¸y (x,y)∈R ⇒ (x,y)∈A×B– Î!ò (x,y)∈R •Î˚ñ
ï˛ˆÏÓ xyÙÓ˚y Ó!° RüÈ§¡∫ˆÏ¶˛ x G y §¡õÜ≈˛Î%_´ ~ÓÇ ~!ê˛ˆÏÜ˛ xRy xyÜ˛yˆÏÓ˚ ̂ °áy •Î˚– Î!ò RüÈ§¡∫ˆÏ¶˛ x G y §¡õÜ≈˛Î%_´

ly •Î˚ ï˛ˆÏÓñ xyÙÓ˚y ~!ê˛ˆÏÜ˛ xR/ y xyÜ˛yˆÏÓ˚ ≤ÃÜ˛y¢ Ü˛!Ó˚–

ˆÎÙlÈ ˆ§ê˛ A={2,3,4,5} ˆÌˆÏÜ˛ ˆ§ê˛ B={3,6,7,10}ÈüÈˆï˛ ~Ü˛!ê˛ §¡∫¶˛ R Î!ò !l¡¨Ó˚*ˆÏ˛õ §ÇK˛y!Î˚ï˛ •Î˚ ≠

(x,y)∈R ⇔ x myÓ˚y y !ÓË˛yçƒ– ï˛ˆÏÓñ R={(2,6), (2,10), (3,3), (3,6), (5,10)}

~áyˆÏlñ §¡∫¶˛ RüÈ~Ó˚ xhs˝à≈ï˛ §ÙhflÏ e´!Ùï˛ ˆçyí˛¸=ˆÏ°yÓ˚ ≤ÃÌÙ ˛õò=ˆÏ°yˆÏÜ˛ !lˆÏÎ˚ à!ë˛ï˛ ˆ§ê˛ˆÏÜ˛ §ÇK˛yÓ˚ xMÈ˛° ~ÓÇ
e´!Ùï˛ ˆçyí˛¸=ˆÏ°yÓ˚ !mï˛#Î˚ ˛õò=ˆÏ°yˆÏÜ˛ !lˆÏÎ˚ à!ë˛ï˛ ˆ§ê˛ˆÏÜ˛ ≤Ã§yÓ˚ Ó°y •Î˚–
B ˆ§ê˛!ê˛ˆÏÜ˛ §¡∫¶˛ RüÈ~Ó˚ í˛z˛õxMÈ˛° Ó°y •Î˚–

≤Ã§yÓ˚ ⊆⊆⊆⊆⊆ í˛z˛õxMÈ˛°

xÌ≈yÍñ RÈüÈ~Ó˚ §ÇK˛yÓ˚ xMÈ˛° = a a b R: ,( )∈{ }

RÈüÈ~Ó˚ ≤Ã§yÓ˚ = b a b R: ,( )∈{ }

Î!ò n(A)=m ~ÓÇ n(B)=n  •Î˚ñ ï˛ˆÏÓ A ˆÌˆÏÜ˛ B ˆ§ˆÏê˛ ˆÙyê˛ §¡∫ˆÏ¶˛Ó˚ §Çáƒy •° 2mn–
● §¡∫ˆÏ¶˛Ó˚ í˛z˛õfliy˛õl ≠
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i) Ó˚§‰ê˛yÓ˚ ˛õk˛!ï˛ ≠

ôÓ˚y ÎyÜ˛ A = {–2,–1,0,1,2}  ~ÓÇ  B = {0,1,4,9}.

Î!ò A ˆÌˆÏÜ˛ B ˆ§ˆÏê˛ ~Ü˛!ê˛ §¡∫¶˛ R •Î˚ ˆÎáyˆÏl aRb Û a2=bñ ï˛ˆÏÓ R ˆÜ˛ Ó˚§‰ê˛yÓ˚ ˛õk˛!ï˛ˆÏï˛ !l¡¨Ó˚*ˆÏ˛õ
§ÇK˛y!Î˚ï˛ Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚ñ

R = {(0,0), (–1,1), (–2,4), (1,1), (2,4)}
ii) ˆ§ê˛ àë˛l ˛õk˛!ï˛ ≠

R = a b a A b B, : ,( ) ∈ ∈



 ~ÓÇ b
a

= 



1

iii) ï˛#Ó˚ !ã˛•´ !lˆÏò≈¢Ü˛ !ã˛ˆÏeÓ˚ §y•yˆÏÎƒ ≠

ôˆÏÓ˚y R = {(1,2), (2,4), (3,2), (1,3), (3,4)} •ˆÏ°y ˆ§ê˛ A = {1,2,3,4,5} ˆÌˆÏÜ˛ ˆ§ê˛ B ={2,3,4,5,6,7}ÈüÈˆï˛ ~Ü˛!ê˛ §¡∫¶˛– ï˛y•ˆÏ°ñ §¡∫¶˛!ê˛ˆÏÜ˛ !lˆÏ¡¨Ó˚ ï˛#Ó˚ !ã˛•´ !Ó!¢‹T !ã˛ˆÏeÓ˚ ÙyôƒˆÏÙ í˛z˛õfliy˛õl Ü˛Ó˚y
ÎyÎ˚ ÈüüüÈ

iv) çy!° (Lattice) Óy fiÌylyAÜ˛ï˛ˆÏ° í˛z˛õfiÌy˛õl ˛õÂô!ï˛ ≠

Î!ò ˆ§ê˛ A={–3,–2,–1,0,1,2,3} ˆÌˆÏÜ˛ ˆ§ê˛ B={0,1,2,3,4,5,6,7,8,9} Èü Èˆï˛ ~Ü˛!ê˛ §¡∫¶˛
R ={(–2,4), (–1,1), (0,0), (1,1), (2,4)} •Î˚ñ ï˛ˆÏÓ RÈüÈˆÜ˛ !l¡¨!°!áï˛ latticeÈüÈ~Ó˚ ÙyôƒˆÏÙ í˛z˛õfliy˛õl
Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚
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l !Ó!Ë˛ß¨ ≤ÃÜ˛yˆÏÓ˚Ó˚ §¡∫¶˛ ≠

i) ¢)lƒ §¡∫¶˛ ≠ ˆÎˆÏÜ˛yˆÏly ˆ§ê˛ AÈüÈ~Ó˚ çlƒñ f Ì A´A

ii) §y!Ó≈Ü˛ §¡∫¶˛ ≠ ˆÎˆÏÜ˛yˆÏly ˆ§ê˛ AÈüÈ~Ó˚ çlƒñ A´AÍA´A

iii) xˆÏË˛ò §¡∫¶˛ : I
A
= {(a,a) : aÎA}

iv) fl∫§Ù §¡∫¶˛ : aRa,  aÎA.

v) ≤Ã!ï˛§Ù˛ §¡∫¶˛ : aRb Þ bRa,  a, bÎA

vi) !ÓÈüÈ≤Ã!ï˛§Ù˛ §¡∫¶˛ : aRb ~ÓÇ bRa Þ a = b,  a, bÎA

vii) §Çe´Ùî˛ §¡∫¶˛ : (a,b)ÎR ~ÓÇ (b,c)ÎR Þ (a,c)ÎR,  a,b,cÎA

viii) §Ùï%˛°ƒ˛ §¡∫¶˛ :  §¡∫¶˛ Rñ ˆ§ê˛ AÈüÈ~Ó˚ í˛z˛õÓ˚ ~Ü˛!ê˛ §Ùï%˛°ƒ §¡∫¶˛ •ˆÏÓ Î!ò ~!ê˛ fl∫§Ùñ ≤Ã!ï˛§Ù G §Çe´Ùî
§¡∫¶˛ •Î˚–

ix) xyÇ!¢Ü˛ e´ˆÏÙÓ˚˛ §¡∫¶˛ : Î!ò Rñ ˆ§ê˛ AÈüÈ~Ó˚ í˛z˛õÓ˚ ~Ü˛§yˆÏÌ fl∫§Ùñ ≤Ã!ï˛§Ù G !ÓÈüÈ≤Ã!ï˛§Ù §¡∫¶˛ •Î˚–

x) §Ù@˝Ã e´ˆÏÙÓ˚ §¡∫¶˛ : Î!ò Rñ ˆ§ê˛ AÈüÈ~Ó˚ í˛z˛õÓ˚ xyÇ!¢Ü˛ e´ˆÏÙÓ˚ §¡∫¶˛ •Î˚–

l !Ü˛S%È ≤ÃˆÏÎ˚yçl#Î˚ Ê˛°yÊ˛° ≠

ˆÎˆÏÜ˛yˆÏly ã˛yÓ˚!ê˛ ˆ§ê˛ A, B, C G DÈ ü È~Ó˚ çlƒ

i) A´(B4C) = (A´B)4 (A´C)

ii) A´(B3C) = (A´B)3(A´C)

iii) A´(B–C) = (A´B) – (A´C)

iv) A´B = B´A Û A=B

v) Î!ò AÍB •Î˚ñ ï˛ˆÏÓ A´AÍ(A´B)3(B´A)

vi) Î!ò AÍB •Î˚ñ ï˛ˆÏÓ A´CÍB´C

vii) Î!ò AÍB ~ÓÇ CÍD •Î˚ñ ï˛ˆÏÓ A´CÍB´D

viii) (A´B)3(C´D) = (A3C)´(B3D)

ix) A´ ′ ′( )′B CU  = (A´B)3(A´C)

x) A´ ′ ′( )′B CI  = (A´B)4(A´C)

xi) Î!ò A  G  B ˆ§ê˛ ò%!ê˛ˆÏï˛ nÈüÈ§ÇáƒÜ˛ §yôyÓ˚î ˛õò ÌyˆÏÜ˛ñ ï˛ˆÏÓ A´B G B´A ˆ§ê˛mˆÏÎ˚ n2 §ÇáƒÜ˛ §yôyÓ˚î ˛õò
ÌyÜ˛ˆÏÓ–

xii) xÈüÈ¢)lƒ ˆ§ê˛ AÈüÈ~Ó˚ çlƒ, A´B = A´C Þ B=C–

xiii) A´f = f ~ÓÇ f´A = f
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xiv) Î!ò A ¹ B •Î˚ñ ï˛ˆÏÓ A´B ¹ B´A

l Î!ò A ˆ§ê˛ ˆÌˆÏÜ˛ B ˆ§ˆÏê˛ ~Ü˛!ê˛ §¡∫¶˛ R •Î˚ñ ï˛ˆÏÓ R §¡∫ˆÏ¶˛Ó˚ !Ó˛õÓ˚#ï˛ §¡∫¶˛ˆÏÜ˛ xyÙÓ˚y R–1 myÓ˚y ≤ÃÜ˛y¢ Ü˛!Ó˚ ~ÓÇ
R–1 •° B ˆÌˆÏÜ˛ A ˆ§ˆÏê˛ ~Ü˛!ê˛ §¡∫¶˛ Îy !l¡¨!°!áï˛Ó˚*ˆÏ˛õ §ÇK˛yï˛ •Î˚ ≠

R–1 = b a a b R, : ,( ) ( )∈{ }

~SÈyí˛¸yñ RÈüÈ~Ó˚ §ÇK˛yÓ˚ xMÈ˛° = ÈR–1üÈ~Ó˚ ˛õyÕ‘y

~ÓÇ  RÈüÈ~Ó˚ ˛õyÕ‘y = ÈR–1üÈ~Ó˚ §ÇK˛yÓ˚ xMÈ˛°–

l xˆÏ˛õ«˛Ü˛˘!ã˛eî ≠

A ˆ§ê˛ ˆÌˆÏÜ˛ B ˆ§ˆÏê˛ ~Ü˛!ê˛ §¡∫¶˛ RÈüÈˆÜ˛ ~Ü˛!ê˛ xˆÏ˛õ«˛Ü˛ Ó°y •ˆÏÓ Î!ò RÈüÈ~ e´ÙÎ%à° =ˆÏ°yÓ˚ ≤ÃÌÙ ˛õˆÏòÓ˚
˛õ%lÓ˚yÓ,!_ ly •Î˚– xlƒË˛yˆÏÓñ xˆÏ˛õ«˛Ü˛ f  •° !l!ò≈‹T ~Ü˛!ê˛ !lÎ˚Ù Îy A ˆ§ˆÏê˛Ó˚ ≤ÃˆÏï˛ƒÜ˛ ˛õˆÏòÓ˚ §ˆÏD B ˆ§ˆÏê˛Ó˚ ~Ü˛!ê˛

xllƒ ˛õòˆÏÜ˛ §ÇÎ%_´ Ü˛ˆÏÓ˚ ~ÓÇ ~!ê˛ˆÏÜ˛ f : A®B Óy A Bf →  xyÜ˛yˆÏÓ˚ ≤ÃÜ˛y¢ Ü˛Ó˚y •Î˚–

í˛zòy•Ó˚îfl∫Ó˚*˛õñ ôÓ˚y ÎyÜ˛  A = {x,y,z}, B={y,z,t} ~ÓÇ f
1
, f

2
 G f

3
 •° A´B ~Ó˚ !ï˛l!ê˛ í˛z˛õˆÏ§ê˛ Îy !lˆÏ¡¨ ≤Ãò_È ≠

f
1
= {(x,y), (y,z), (z,t)}

f
2
 = {(x,y), (x,z), (y,z), (z,t)}

f
3
 = {(x,z), (y,t)}

~áyˆÏl f
1
 •° A ̂ ÌˆÏÜ˛ BÈüÈˆï˛ ~Ü˛!ê˛ xˆÏ˛õ«˛Ü˛– !Ü˛v f

2
 G f

3
 xˆÏ˛õ«˛Ü˛ lÎ˚– xyÙÓ˚yñ f

1
ñ f

2
 G f

3
 ÈüÈˆÜ˛ !lˆÏ¡¨Ó˚ ï˛#Ó˚ !ã˛•´

!Ó!¢‹T !ã˛ˆÏeÓ˚ ÙyôƒˆÏÙ í˛z˛õfliy˛õl Ü˛Ó˚ˆÏï˛ ˛õy!Ó˚–

l Î!ò f : A®B •Î˚ñ ï˛ˆÏÓ A ̂ §ê˛ˆÏÜ˛ Ó°y •ˆÏÓ xˆÏ˛õ«˛Ü˛!ê˛Ó˚ §ÇK˛yÓ˚ xMÈ˛° ~ÓÇ B ̂ §ê˛ˆÏÜ˛ Ó°y •ˆÏÓ G•z xˆÏ˛õ«˛Ü˛!ê˛Ó˚
í˛z˛õxMÈ˛°– xˆÏ˛õ«˛ˆÏÜ˛Ó˚ xhs˝à≈ï˛ §ÙhflÏ e´ÙÎ%àˆÏ°Ó˚ !mï˛#Î˚ ˛õò=ˆÏ°yˆÏÜ˛ !lˆÏÎ˚ à!ë˛ï˛ ˆ§ê˛ˆÏÜ˛ Ó°y •ˆÏÓ xˆÏ˛õ«˛Ü˛!ê˛Ó˚
≤Ã§yÓ˚ Óy ˛õyÕ‘y– ˛õyÕ‘y •° í˛z˛õxMÈ˛ˆÏ°Ó˚ ~Ü˛!ê˛ í˛z˛õˆÏ§ê˛–

ˆÎÙlñ ôˆÏÓ˚y A = {2,3,5,7,11} G B = {1,2,3,....,200} •° ò%!ê˛ ˆ§ê˛ ~ÓÇ f : A®B ˆÎáyˆÏl f = {(2,4),

(3,9), (5,25), (7,49), (11,121)}
ï˛y•ˆÏ°ñ f üÈ~Ó˚ §ÇK˛yÓ˚ xMÈ˛° (D

f
) = A

f üÈ~Ó˚ í˛z˛õxMÈ˛° = B
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~ÓÇ f üÈ~Ó˚ ˛õyÕ‘y (R
f
) = {4, 9, 25, 49, 121}

l Î!ò  f : A®B ~ÓÇ ˆ§ê˛ AÈüÈ~Ó˚ ˆÎÈüÈˆÜ˛yˆÏly ~Ü˛!ê˛ ˛õò xñ ~Ü˛!ê˛ !l!ò≈‹T !lÎ˚Ù ‘f’ ˆÙˆÏlñ BÈüÈ~Ó˚ ~Ü˛!ê˛ ˛õò yüˆÜ˛
§ÇÎ%_´ Ü˛ˆÏÓ˚ñ ï˛ˆÏÓ ‘x’ ˆÜ˛ Ó°y •ˆÏÓ fl∫yô#l ã˛° G ‘y’ ˆÜ˛ Ó°y •ˆÏÓ xô#l ã˛°– xlƒË˛yˆÏÓñ yÈüÈˆÜ˛ xÈüÈ~Ó˚ ≤Ã!ï˛!Ó¡∫
xÌÓy xÈüÈˆÜ˛ yÈüÈ~Ó˚ ≤ÃyÜ˛ÈüÈ≤Ã!ï˛!Ó¡∫ Ó°y •Î˚–

l ò%!ê˛ !ã˛eî f ~ÓÇ gÈüÈˆÜ˛ §Ùyl Ó°y •ˆÏÓñ Î!ò ~ÓÇ ˆÜ˛Ó°Ùye Î!ò ÈüüüÈ

a) fÈüÈ~Ó˚ ˆ«˛e (D
f
) = gÈüÈ~Ó˚ ˆ«˛e (D

g
)

b) f üÈ~Ó˚ í˛z˛õxMÈ˛°  =  g üÈ~Ó˚ í˛z˛õxMÈ˛° ~ÓÇ

c) §Ó xÎD
f
3D

g
 üÈ~Ó˚ çlƒ f(x) = g(x) •Î˚ ~ÓÇ xyÙÓ˚y ~!ê˛ˆÏÜ˛ f=g xyÜ˛yˆÏÓ˚ !°áˆÏï˛ ˛õy!Ó˚–

l ~Ü˛!ê˛ xˆÏ˛õ«˛Ü˛ ÎyÓ˚ ˆ«˛e G í˛z˛õˆÏ«˛e •° ÓyhflÏÓ §ÇáƒyÓ˚ ˆ§ê˛ ï˛yˆÏÜ˛ ÓyhflÏÓ Ùyl !Ó!¢‹T xˆÏ˛õ«˛Ü˛ ÓˆÏ°–

l !Ü˛S%È xyò¢≈ xˆÏ˛õ«˛Ü˛ ~ÓÇ ï˛yˆÏòÓ˚ ˆ°á!ã˛e ≠

a) xˆÏË˛ò xˆÏ˛õ«˛Ü˛ ≠

f : R®R xˆÏ˛õ«˛Ü˛!ê˛ ~Ó˚*˛õ ̂ Î f(x) = x, §Ó xÎR ~Ó˚ çlƒ– ~ôÓ˚ˆÏîÓ˚ xˆÏ˛õ«˛Ü˛ˆÏÜ˛ xˆÏË˛ò xˆÏ˛õ«˛Ü˛ Ó°y
•Î˚–

D
f
= R ,     R

f
= R
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b) ô &ÓÜ˛ xˆÏ˛õ«˛Ü˛ ≠

f : R®R xˆÏ˛õ«˛Ü˛!ê˛ ~Ó˚*ˆÏ˛õ §ÇK˛yï˛ ̂ Î f(x) = k, ∀xÎRñ ̂ ÎáyˆÏl k ~Ü˛!ê˛ ô &ÓÜ˛– ~ôÓ˚ˆÏîÓ˚ xˆÏ˛õ«˛Ü˛ˆÏÜ˛
ô &ÓÜ˛ xˆÏ˛õ«˛Ü˛ Ó°y •Î˚–

D
f
= R ,   R

f
= {k}

c) Ù!í˛í˛z°y§ Óy ˛õÓ˚ÙÙyl xˆÏ˛õ«˛Ü˛ ≠

f : R®R xˆÏ˛õ«˛Ü˛!ê˛ Î!ò !l¡¨Ó˚*ˆÏ˛õ §ÇK˛yï˛ •Î˚

f x x
x

x
( )

,

,
= =

−




~ôÓ˚ˆÏlÓ˚ xˆÏ˛õ«˛Ü˛ˆÏÜ˛ Ù!í˛í˛z°y§ Óy ˛õÓ˚ÙÙyl xˆÏ˛õ«˛Ü˛ Ó°y •Î˚–

D
f
=R,  R

f
= R+ ∪{ }0

Îál x ³ 0

Îál x < 0
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ôÙ≈yÓ°# ≠

i) ˆÜ˛yˆÏly ÓyhflÏÓ x ~Ó˚ çlƒñ x x2 =

ii) x a a x a≤ ⇔ − ≤ ≤

iii) x a x a≥ ⇔ ≤ − xÌÓy x ³  a

iv) a x b x b a a b≤ ≤ ⇔ ∈ − −[ ] [ ], ,U

v) a x b x b a a b< < ⇔ ∈ − −( ) ( ), ,U

vi) ÓyhflÏÓ §Çáƒy x G yÈüÈ~Ó˚ çlƒñ xyÙÓ˚y çy!l

x y x y± ≤ +

x y x y± ≥ −

d) !§àlyÙ xˆÏ˛õ«˛Ü˛ ≠

ˆÜ˛yˆÏly xˆÏ˛õ«˛Ü˛  f : R®R Î!ò !l¡¨Ó˚*ˆÏ˛õ §ÇK˛yï˛ •Î˚

f x
x

x

x

x

x

( )

,

,

,

= =

>

=

− <









1 0

0 0

1 0

ï˛ˆÏÓ ~ ôÓ˚ˆÏlÓ˚ xˆÏ˛õ«˛Ü˛ˆÏÜ˛ !§àlyÙ xˆÏ˛õ«˛Ü˛ Ó°y •Î˚–

D
f
 = R,  R

f
 = {–1, 0, 1}
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e) Ó,•_Ù ˛õ)î≈§Çáƒy xˆÏ˛õ«˛Ü˛ ≠

f : R®R •° ~Ùl ~Ü˛!ê˛ xˆÏ˛õ«˛Ü˛ ˆÎáyˆÏl f(x)=[x] Óy x   •° §ÓˆÏÌˆÏÜ˛ Óí˛¸ xá[˛ §Çáƒy Îy xÈüÈ~Ó˚

ˆÌˆÏÜ˛ ˆSÈyÏê˛ xÌÓy §Ùyl– ~ôÓ˚ˆÏîÓ˚ xˆÏ˛õ«˛Ü˛ˆÏÜ˛ Ó,•_Ù ˛õ)î≈§Çáƒy xˆÏ˛õ«˛Ü˛ Ó°y •Î˚–

ˆÎÙl ≠ [2.35] = 2, [–1.75] = – 2

[x] = –1, Îál –1£x<0

= 0, Îál 0 £x<1

= 1, Îál 1£x<2  •zï˛ƒy!ò–

D
f
 = R,  R

f
 = Z

f ) «%˛oï˛Ù ˛õ)î≈§Çáƒy xˆÏ˛õ«˛Ü˛ ≠

f : R®R ~Ü˛!ê˛ xˆÏ˛õ«˛Ü˛ñ ̂ ÎáyˆÏl f(x) = x   •° §ÓˆÏÌˆÏÜ˛ ̂ SÈyê˛ xá[˛ §Çáƒy Îy xÈüÈ~Ó˚ ̂ ÌˆÏÜ˛ Óí˛¸ xÌÓy

§Ùyl– ~ôÓ˚ˆÏîÓ˚ xˆÏ˛õ«˛Ü˛ˆÏÜ˛ «%˛oï˛Ù ˛õ)î≈§Çáƒy xˆÏ˛õ«˛Ü˛ Ó°y •Î˚–

ˆÎÙl ≠ 4 7 5 7 2 7. , .  = −  = −



30

D
f
 = R,  R

f
 = Z

x  = 1, Îál 0 < x £1

= 2, Îál 1 < x £2

= 0, Îál –1 < x £0

= –1, Îál –2 < x £–1

g) Ù)°ò xˆÏ˛õ«˛Ü˛ ≠

~Ü˛!ê˛ xˆÏ˛õ«˛Ü˛ f x
p x

q x
( )

( )

( )
= , ˆÎáyˆÏl p(x) G q(x) •° Ó‡˛õò# xˆÏ˛õ«˛Ü˛ ~ÓÇ q(x)¹0 – ~ôÓ˚ˆÏîÓ˚

xˆÏ˛õ«˛Ü˛ˆÏÜ˛ Ù)°ò xˆÏ˛õ«˛Ü˛ Ó°y •Î˚–

D
f
 = R–{x : q(x) = 0}
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h) Ë˛@¿yÇ¢ xˆÏ˛õ«˛Ü˛ :

f : R®R xˆÏ˛õ«˛Ü˛!ê˛ ~Ùl ˆÎñ f(x) = {x}= x–[x]ñ §Ü˛° xÎR ~Ó˚ çlƒ– ~ôÓ˚ˆÏîÓ˚ xˆÏ˛õ«˛Ü˛ˆÏÜ˛
Ë˛@¿yÇ¢ xˆÏ˛õ«˛Ü˛ Ó°y •Î˚–

D
f
 = R,  R

f
 = [0,1)

i) §)ã˛Ü˛#Î˚ xˆÏ˛õ«˛Ü˛ :

f : R®Rñ ˆÎáyˆÏl  f(x)=ax, (a>0,  a ¹1) xˆÏ˛õ«˛Ü˛!ê˛ˆÏÜ˛ §)ã˛Ü˛#Î˚ xˆÏ˛õ«˛Ü˛ Ó°y •Î˚–

D
f
 = R,    R

f
= (0,¥)

ˆ«˛e-I: Îál a>1

f x a

x

x

x

x( )

,

,

,

=

< <

= =

> >









1 0

1 0

1 0

ˆ«˛e-2 : Îál 0<a<1

f x a

x

x

x

x( )

,

,

,

=

> <

= =

< >









1 0

1 0

1 0
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Ùhs˝Óƒ ≠ xyÙÓ˚y çy!lñ 2<e<3– §%ï˛Ó˚yÇñ a>1ÈüÈ~Ó˚ çlƒ f(x)=ex G f(x)=ax ÈüÈ~Ó˚ ˆ°á!ã˛e x!Ë˛ß¨ ~ÓÇ
0<a<1ÈüÈ~Ó˚ çlƒ f(x) = e–x ÈG f(x)=ax ÈüÈ~Ó˚ ˆ°á!ã˛e x!Ë˛ß¨–

j ) °ày!Ó˚ò‰!ÙÜ˛ xˆÏ˛õ«˛Ü˛ ≠

f : R®Rñ ˆÎáyˆÏl f(x)= loga
x  (x>0, a>0 G a¹1) xˆÏ˛õ«˛Ü˛!ê˛ˆÏÜ˛ °ày!Ó˚ò‰!ÙÜ˛ xˆÏ˛õ«˛Ü˛ Ó°y •Î˚–

°ày!Ó˚ò‰!ÙÜ˛ G §)ã˛Ü˛#Î˚ xˆÏ˛õ«˛Ü˛ ò%!ê˛ ˛õÓ˚flõˆÏÓ˚Ó˚ !Ó˛õÓ˚#ï˛ xˆÏ˛õ«˛Ü˛ xÌ≈yÍñ loga
x yy x a= ⇔ = –

Df = (0,¥),   Rf=R

ˆ«˛e-I: Îál a>1,

y

x

x

x
a
x=

< < <

= =

> >









log

,

,

,

0 0 1

0 1

0 1

ˆ«˛e-II : Îál 0<a<1

y

x

x

x
a
x=

> < <

= =

< >









log

,

,

,

0 0 1

0 1

0 1

ôÙ≈yÓ°# ≠

i) loga 1 0= , ˆÎáyˆÏl a>0, a¹1

ii) loga a =1, ˆÎáyˆÏl a>0, a¹1

iii) log log loga a axy x y( ) = + , ˆÎáyˆÏl a>0, a¹1 ~ÓÇ xy>0

iv) log log loga a a
x
y

x y






 = − , ˆÎáyˆÏl a>0, a¹1 ~ÓÇ x

y
>0



33

v) log loga

n

ax n x( ) = , ˆÎáyˆÏl a>0, a¹1 ~ÓÇ xn>0

vi) a xa
xlog =

vii) log
log

a
x

x
a

=
1

, a>0, a¹1 ~ÓÇ x>0, x¹1 ~Ó˚ çlƒ

viii) log log loga
x

b
x

a
b= ×

k) xˆÏlƒylƒÜ˛ xˆÏ˛õ«˛Ü˛ :

f : R–{0}®Rñ ˆÎáyˆÏl  f(x) = 
1

x
ñ  ∀xÎR–{0}

xˆÏ˛õ«˛Ü˛!ê˛ˆÏÜ˛ xˆÏlƒylƒÜ˛ xˆÏ˛õ«˛Ü˛ Ó°y •Î˚–

D
f
=R–{0},   R

f 
= R–{0}

l) Óà≈Ù)° xˆÏ˛õ«˛Ü˛  :

f : R+®Rñ ˆÎáyˆÏl  f(x) = + x

xˆÏ˛õ«˛Ü˛!ê˛ˆÏÜ˛ Óà≈Ù)° xˆÏ˛õ«˛Ü˛ Ó°y •Î˚–

D
f
= [0,¥),  R=[0,¥)

m) Óà≈ xˆÏ˛õ«˛Ü˛  :

f : R®Rñ ˆÎáyˆÏl  f(x)  =  x2

xˆÏ˛õ«˛Ü˛!ê˛ˆÏÜ˛ Óà≈ xˆÏ˛õ«˛Ü˛ Ó°y •Î˚–

D
f 
= R, R

f 
= [0,¥)
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n) âl xˆÏ˛õ«˛Ü˛  :

f : R®Rñ ˆÎáyˆÏl  f(x) = x3

xˆÏ˛õ«˛Ü˛!ê˛ˆÏÜ˛ âl xˆÏ˛õ«˛Ü˛ Ó°y •Î˚–

D
f
 = R

f
 = R

o) âlÙ)° xˆÏ˛õ«˛Ü˛ :

f : R®R ñ ˆÎáyˆÏl  f(x) = x
1

3

xˆÏ˛õ«˛Ü˛!ê˛ˆÏÜ˛ âîÙ)° xˆÏ˛õ«˛Ü˛ Ó°y •Î˚–

D
f
 = R

f
 = R

p) Î%@¬ xˆÏ˛õ«˛Ü˛ :

~Ü˛!ê˛ xˆÏ˛õ«˛Ü˛ ‘f ’ ˆÜ˛ Î%@¬ xˆÏ˛õ«˛Ü˛ Ó°y •ˆÏÓ Î!ò f(–x) = f(x) •Î˚–  ˆÎÙl : x2, cosx •zï˛ƒy!ò–

q) xÎ%@¬ xˆÏ˛õ«˛Ü˛ :

~Ü˛!ê˛ xˆÏ˛õ«˛Ü˛ ‘f ’ ˆÜ˛ Î%@¬ xˆÏ˛õ«˛Ü˛ Ó°y •ˆÏÓ Î!ò f(–x) = –f(x) •Î˚– ˆÎÙl : x3, sin7x  •zï˛ƒy!ò–

l xˆÏ˛õ«˛ˆÏÜ˛ÏÓ˚ Ó#çà!îï˛ ≠

Î!ò ‘f’ G ‘g’ ò%!ê˛ ≤Ãò_ xˆÏ˛õ«˛Ü˛ ÎyˆÏòÓ˚ §ÇK˛yÓ˚ ˆ«˛e ÎÌye´ˆÏÙ D
1
 G D

2
 •Î˚ñ ï˛ˆÏÓ

i) f g x f x g x±( )( ) = ±( ) ( )

ii) fg x f x g x( )( ) = ( ). ( )

iii)
f

g
x

f x

g x
g x









 = ≠( )

( )

( )
, ( ) 0 ,

iv) (cf) (x) = cf (x)ˆÎáyˆÏl c •° ~Ü˛!ê˛ ÓyhflÏÓ ˆflÒ°yÓ˚–

~áyˆÏlñ f ±g, fg ~Ó˚ §ÇK˛yÓ˚ ˆ«˛e •° D
1
3D

2
 ~ÓÇ 

f

g
 ~Ó˚ §ÇK˛yÓ˚ ˆ«˛e •° D

1
3D

2
– {g(x)ÈüÈ~Ó˚ ¢)lƒ}–
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xl%¢#°l# ÈüÈ 2

Ü˛ ÈüÈ !ÓË˛yà

˜lÓƒ!_´Ü˛ ≤ÃŸ¿yÓ°# ≠ [ ≤Ã!ï˛!ê˛ ≤ÃˆÏŸ¿Ó˚ Ùyl 1 xÌÓy 2  l¡∫Ó˚ ]

1) Ó‡ !ÓÜ˛“ôÙ≈# ≤ÃŸ¿yÓ°# :

i). Î!ò P ˆ§ê˛ ˆÌˆÏÜ˛ Q ˆ§ˆÏê˛ §ÇK˛y!Î˚ï˛ ~Ü˛!ê˛ §¡õÜ≈˛ R •Î˚ñ ï˛ˆÏÓ

a) R = P∪Q b) R = P∩Q c) R⊆P×Q d) R⊆ Q×P

ii) Î!ò ˆ§ê˛ XÈüÈ~Ó˚ ˛õò§Çáƒy x, ˆ§ê˛ YÈüÈ~Ó˚ ˛õò§Çáƒy y •Î˚ñ ï˛ˆÏÓ X×Y ~Ó˚ ˛õò§Çáƒy •ˆÏÓ

a) x+y b) x+y–1 c) x2 d) xy

iii) Î!ò R= x y x y z x y, : , ,( ) ∈ + ≤{ }2 2 4  ˆ§ê˛ ZÈüÈ~Ó˚ í˛z˛õÓ˚ §ÇK˛y!Î˚ï˛ ~Ü˛!ê˛ §¡õÜ≈˛ •Î˚ñ ï˛ˆÏÓ RÈüÈ~Ó˚

§ÇK˛yÓ˚ ˆ«˛e •ˆÏÓ ÈüüüÈ

a) {0, 1, 2} b) {0, –1, –2} c) {–2, –1, 0, 1, 2} d) ~ˆÏòÓ˚ ˆÜ˛yˆÏly!ê˛•z lÎ˚

iv) nÈüÈ§ÇáƒÜ˛ ˛õò!Ó!¢‹T ~Ü˛!ê˛ §§#Ù ˆ§ê˛ AÈüÈ~Ó˚ í˛z˛õÓ˚ §ÇK˛y!Î˚ï˛ ~Ü˛!ê˛ §¡õÜ≈˛ Î!ò R •Î˚ñ ï˛ˆÏÓ ˆ§ê˛ AÈüÈˆï˛
§¡∫ˆÏ¶˛Ó˚ §Çáƒy •ˆÏÓ ÈüüüÈ

a) 2n b) 
2n2 c) n2 d) nn

v) Î!ò  A = {1,2,4},  B = {2,4,5}, C = {2,5} •Î˚ñ ï˛ˆÏÓ (A–B)×(B–C) •ˆÏÓ ÈüüüÈ

a) {(1,4), (2,3)} b) {(1,4)}         c) {(1,2), (1,5), (2,5)} d) ~ˆÏòÓ˚ ˆÜ˛yˆÏly!ê˛•z lÎ˚

vi) ˆ§ê˛ A = {1,2,3,4,5,6,7,8,9}ÈüÈ~Ó˚ í˛z˛õÓ˚ §ÇK˛y!Î˚ï˛ ~Ü˛!ê˛ §¡õÜ≈˛ Î!ò R •Î˚ñ ˆÎáyˆÏl xRy⇔y=3x,

ï˛ˆÏÓ R =

a) {(3,1), (6,2), (8,2), (9,3)} b) {(3,1), (6,2), (9,3)}

c) {(1,3), (2,6), (3,9)} d) ~ˆÏòÓ˚ ˆÜ˛yˆÏly!ê˛•z lÎ˚

vii) ôÓ˚y ÎyÜ˛ A = {1,2,3},  B = {1,3,5}– A ˆÌˆÏÜ˛ B ˆ§ˆÏê˛ §ÇK˛y!Î˚ï˛ ~Ü˛!ê˛ §¡õÜ≈˛ Î!ò R •Î˚ ˆÎáyˆÏl
R = {(1,5), (2,3), (3,3), (2,5)}ñ ï˛ˆÏÓ R–1 =

a){(3,3), (3,1), (5,2)} b) {(5,1), (3,2), (3,3), (5,2)}

c) {(1,3), (5,2), (5,1)} d) ~ˆÏòÓ˚ ˆÜ˛yˆÏly!ê˛•z lÎ˚

viii) A G B ò%!ê˛ ̂ § Ï̂ê˛ Î!ò 3!ê˛ §yôyÓ̊î ̨õò Ìy Ï̂Ü˛ ~ÓÇ Î!ò  n(A) = 5, n(B)=4 •Î̊ñ ï˛ Ï̂Ó n A B B A×( ) ∩ ×( )  =

a) 8 b) 12 c) 9 d) ~ˆÏòÓ˚ ˆÜ˛yˆÏly!ê˛•z lÎ˚

ix) ôˆÏÓ˚y R •° G•z§Ó !Ó®%=ˆÏ°yÓ˚ ˆ§ê˛ ˆÎ=ˆÏ°y a G b (a, b>1) Óy‡!Ó!¢‹T ~Ü˛!ê˛ xyÎ˚ï˛ˆÏ«˛ˆÏeÓ˚ xË˛ƒhs˝ˆÏÓ˚
xÓ!fliï˛ ~ÓÇ xyÎ˚ï˛ˆÏ«˛e!ê˛Ó˚ ò%!ê˛ Óy‡ ôlydÜ˛ X-x«˛ G Y-x«˛ ÓÓ˚yÓÓ˚ xÓ!fliï˛– ï˛ˆÏÓ –

a)  R x y x a y b= ≤ ≤ ≤ ≤{ }( , ) : ,0 0 b)  R x y x a y b= ≤ < ≤ ≤{ }( , ) : ,0 0

c)  R x y x a y b= < < < <{ }( , ) : ,0 0 d)  R x y x a y b= ≤ ≤ < <{ }( , ) : ,0 0
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x) Î!ò A G B ˆ§ê˛mÎ˚ ~Ó˚*ˆÏ˛õ §ÇK˛y!Î˚ï˛ ˆÎ

A= x y y
x

x x R, , ,( ) = ≠ ∈







1
0 ,

B= x y y x x R, ,( ) = − ∈{ }  •Î˚ñ ï˛ˆÏÓ

a) AÇB = A b) AÇB = f c) AÇB = B d) AÈB = A

xi) Î!ò (x–2, y+5) = 2
1

2
,









  •Î˚ñ ï˛ˆÏÓ x G y ÈüÈ~Ó˚ Ùyl •ˆÏÓ

a) x y= − =4
14

3
, b) x y= − = −4

14

3
, c) x y= =4

14

3
, d) x y= = −4

14

3
,

xii) §¡∫¶˛ R= x x x R,( ) ∈{ } üÈ~Ó˚ ˛õyÕ‘y Óy ≤Ã§yÓ˚ •ˆÏÓ ÈüüüÈ

a) (0, ¥) b) (–¥, 0) c) [0, ¥) d) (–¥, ¥)

xii) f(x)=
1

1 2− cos x
üÈ~Ó˚ ˛õyÕ‘y •ˆÏÓ ÈüüüÈ

a) 
1

3
1,







b) −





1

1

3
, c) −∞ −( ]∪ ∞





, ,1

1

3
d) −





1

3
1,

xiv) Î!ò f(x) = 1 2+ x  •Î˚ñ ï˛ˆÏÓ

a) f(xy) = f(x).f(y) b) f(xy)³ f(x).f(y) c) f(xy) = f(x)+f(y) d) f(xy) £ f(x).f(y)

xv) c x2 2−  (c>0) ~Ó˚ §ÇK˛yÓ˚ xMÈ˛° •° ÈüüüÈ

a) (–c, c) b) [–c, c] c) [0, c] d) (–c, 0]

xvi) Î!ò f(x) = px+q •Î˚ñ ̂ ÎáyˆÏl p G q •° ̨õ)î≈§Çáƒy, f(–1) = –5 ~ÓÇ  f(3) = 3, ï˛ˆÏÓ p G q ~Ó˚ Ùyl •ˆÏÓ

a) p = –3, q = –1 b) p = 2, q = –3 c) p = 0, q = 2 d) p = 2, q = 3

xvii) ˆÎ §ÇK˛yÓ˚ xMÈ˛ˆÏ° f(x) = 3x2–1  ~ÓÇ  g(x) = 3+x xˆÏ˛õ«˛Ü˛ ò%!ê˛ §Ùylñ ˆ§!ê˛ •° ÈüüüÈ

a) −







1
4

3
, b) −





1

4

3
, c) −







1

4

3
, d) −





1

4

3
,

xviii)  f x
x x

x x
( ) =

+ +
− −

2

2

2 1

6
 xˆÏ˛õ«˛Ü˛!ê˛Ó˚ §ÇK˛yÓ˚ xMÈ˛° •° ÈüüüÈ

a) R–{3,–2} b) R–{–3,2} c) R–[3,–2] d) R–{–3,–2}
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xix) f ÈxˆÏ˛õ«˛Ü˛!ê˛ ≤Ãò_ ˆÎáyˆÏl f(x) = 2–|x–5| ï˛y•ˆÏ° f ÈüÈ~Ó˚ §ÇK˛yÓ˚ xMÈ˛° G ˛õyÕ‘y •ˆÏÓ

a) §ÇK˛yÓ˚ xMÈ˛° = R+, ˛õyÕ‘y = (–¥, 1] b) §ÇK˛yÓ˚ xMÈ˛°=R, ˛õyÕ‘y = (–¥, 2]

c) §ÇK˛yÓ˚ xMÈ˛° = R, ˛õyÕ‘y = (–¥, 2) d) §ÇK˛yÓ˚ xMÈ˛° = R+, ˛õyÕ‘y = (–¥, 2]

xx) f x x
x

( ) = − +
−

4
1

12
 xˆÏ˛õ«˛Ü˛!ê˛Ó˚ §ÇK˛yÓ˚ xMÈ˛° •ˆÏÓ

a) −∞ −( ) ∪ ( ], ,1 1 4 b) −∞ −( ]∪ ( ], ,1 1 4 c) −∞ −( ) ∪[ ], ,1 1 4 d) −∞ −( ]∪[ ), ,1 1 4

xxi) f x
x

x
( ) =

−

−

5

5
 xˆÏ˛õ«˛Ü˛!ê˛Ó˚ ˛õyÕ‘y •°

a) {5, –5} b) {2, –2} c) {1, –1} d) ~ˆÏòÓ˚ ˆÜ˛yˆÏly!ê˛•z lÎ˚

xxii) l#ˆÏã˛Ó˚ ˆÜ˛yl‰!ê˛ xˆÏ˛õ«˛Ü˛ lÎ˚⁄

a) x y x y R x y, : , ,( ) ∈ ={ }2 b) x y x y R y x, : , ,( ) ∈ ={ }2

c) x y x y R x y, : , ,( ) ∈ ={ }3 d) x y x y R y x, : , ,( ) ∈ ={ }3

xxiii)  − < <π π
2 2

x  ~Ó˚ çlƒ f(x) = cos[x], ~Ó˚ ˛õyÕ‘y •ˆÏÓ ÈüüüÈ

a) {–1, 1, 0} b) {cos1, cos2, 1} c) {cos1, –cos1, 1} d) [–1,1]

xxiv) Î!ò x¹1 ~ÓÇ f x
x

x
( ) =

+
−

1

1
 ~Ü˛!ê˛ xˆÏ˛õ«˛Ü˛ •Î˚ñ ï˛ˆÏÓ f f f ( )2( )( )  •ˆÏÓ

a) 1 b) 2 c) 3 d) 4

xxv) §Ü˛° xÈüÈ¢)lƒ xÈüÈ~Ó˚ çlƒ Î!ò 3 5
1 1

3f x f
x x

( ) + 







 = −  •Î˚ñ ï˛ˆÏÓ f(x)=

a) 
1

14

3
5 6

x
x+ −







 b) 

1

14

3
5 6− + −








x
x c) 

1

14

3
5 6− + +









x
x d) ~ˆÏòÓ˚ ˆÜ˛yˆÏly!ê˛•z lÎ˚

2. x!ï˛ §Ç!«˛ÆôÙ#≈ ≠

i) l#ˆÏã˛Ó˚ ≤Ãò_ §¡∫¶˛=ˆÏ°y Ü˛# xˆÏ˛õ«˛Ü˛ •ˆÏÓ⁄ ˆï˛yÙyÓ˚ í˛z_ˆÏÓ˚Ó˚ fl∫˛õˆÏ«˛ Î%!_´ òyG–
a)  {(4,6), (3,9), (–11,6), (3,11}
b)  {(x,x) : x •° ~Ü˛!ê˛ ÓyhflÏÓ §Çáƒy}
c)  { n n, 1( )  : n •° ~Ü˛!ê˛ ôlydÜ˛ ˛õ)î≈§Çáƒy}
d)  {(x,3) : x •° ~Ü˛!ê˛ ÓyhflÏÓ §Çáƒy}

ii) Î!ò f G g ò%!ê˛ ÓyhflÏÓ Ùyl !Ó!¢‹T xˆÏ˛õ«˛Ü˛ •Î˚ñ ̂ ÎáyˆÏl f(x) = 2x+1, g(x) = x2+1, ï˛ˆÏÓ !l¡¨!°!áï˛ =ˆÏ°y
!lî≈Î˚ Ü˛ˆÏÓ˚y–
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a) f + g b) f – g c) fg d) 
f

g

e) f g
1

2
14







× ( ) f) 

f t f

t
t

( ) ( )
,

−
−

≠
5

5
5 g) f(3) + g(–5)

iii) !l¡¨!°!áï˛ xˆÏ˛õ«˛Ü˛=ˆÏ°yÓ˚ §ÇK˛yÓ˚ xMÈ˛° !lî≈Î˚ Ü˛ˆÏÓ˚y ≠

a) 
1

9 2− x
b) 

1

3 2x −
c) 4sinx–3cosx d) 

1

1− cos x

e) x|x| f) 
1

x x+
g) 

x x

x

3

2

3

1

− +
−

h) [x] + x

iv) l#ˆÏã˛Ó˚ xˆÏ˛õ«˛Ü˛=ˆÏ°yÓ˚ ≤Ã§yÓ˚ !lî≈Î˚ Ü˛ˆÏÓ˚y ≠

a) 1+3cos2x b) 16 2− x c) 1–|x–2| d) |x–3|

e) 
x

x1 2+
f) 

1

9 2− x

v) Î!ò  A = {–2,2}, •Î˚ ï˛ˆÏÓ A´A´A !lî≈Î˚ Ü˛ˆÏÓ˚y–

vi) Î!ò A B p q m p m q n p n q× = { }( , ), ( , ), ( , ), ( , ), ( , ), ( , )l l  •Î˚ñ ï˛ˆÏÓ A G B !lî≈Î˚ Ü˛ˆÏÓ˚y–

vii) Î!ò f x
x

x
( ) =

+
−

1

1
•Î˚ñ ï˛ˆÏÓ ˆòáyG ˆÎñ 

f x f x

f x

( ). ( )

( )

2

2
1

1

2+ [ ]
=

viii) ôˆÏÓ˚y A ˆ§ˆÏê˛ 3!ê˛ ˛õò G B ˆ§ˆÏê˛ 2!ê˛ ˛õò xyˆÏSÈ– ˆ§ê˛ A ˆÌˆÏÜ˛ ˆ§ê˛ BÈüÈˆï˛ Ü˛Î˚!ê˛ §¡∫¶˛ ÌyÜ˛ˆÏÓ ?

ix) Î!ò f x
x

x
( ) =

−
2

1 2
•Î˚ñ ï˛ˆÏÓ  f(tanq) !lî≈Î˚ Ü˛ˆÏÓ˚y–

x) R §¡∫¶˛!ê˛Ó˚ ˆ«˛e G ˛õyÕ‘y !lî≈Î˚ Ü˛ˆÏÓ˚y ˆÎáyˆÏl R x y y x
x

x y N x= = + ∈ <







( , ) : , , ,
6

6

xi) ˆòáyG ˆÎñ f(x) = x2+cosx ~Ü˛!ê˛ Î%@¬ xˆÏ˛õ«˛Ü˛–

xii) ˆòáyG ˆÎñ f x x x( ) log= + +( )2 1  ~Ü˛!ê˛ xÎ%@¬ xˆÏ˛õ«˛Ü˛–

xiii) f(x) = 4sinx–3cosx xˆÏ˛õ«˛Ü˛!ê˛Ó˚ ˛õyÕ‘y !lî≈Î˚ Ü˛ˆÏÓ˚y–

xiv) Î!ò P x x x N= < ∈{ }: ,3 , Q x x x W= ≤ ∈{ }: ,2  •Î˚ñ ï˛ˆÏÓ (P4Q)´(P3Q) !lî≈Î˚ Ü˛ˆÏÓ˚y–
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xv) ôÓ˚y ÎyÜ˛ f  G g •° ò%!ê˛ ÓyhflÏÓ xˆÏ˛õ«˛Ü˛ ˆÎáyˆÏl f(x)=2x+1 ~ÓÇ g(x) = 4x–7– xÈüÈ~Ó˚ ˆÜ˛yl‰ ÓyhflÏÓ
ÙyˆÏlÓ˚ çlƒ f(x)<g(x) •ˆÏÓ ?

xvi) ôÓ˚y ÎyÜ˛  n(A) = m, n(B) = n– ï˛y•ˆÏ°ñ A ˆÌˆÏÜ˛ BÈüÈˆï˛ §ÇK˛y!Î˚ï˛ ˆÙyê˛ xÈüÈ¢)lƒ §¡∫ˆÏ¶˛Ó˚ §Çáƒy !lî≈Î˚
Ü˛ˆÏÓ˚y–

xvii) [x]2–5[x]+6 = 0 ~Ó˚ §Ùyôyl ˆ§ê˛!ê˛ !lî≈Î˚ Ü˛ˆÏÓ˚y–

á ÈüÈ !ÓË˛yà

3. §Ç!«˛ÆôÙ≈# ≤ÃŸ¿yÓ°# ≠ å≤Ã!ï˛!ê˛ ≤ÃˆÏŸ¿Ó˚ Ùyl 3 l¡∫Ó˚ä

i) ôˆÏÓ˚y  f : R®R ˆÎáyˆÏl f(x)  =  x2+3– ï˛y•ˆÏ°
a) {x : f(x) = 28}
b) ÈfüÈ~Ó˚ §yˆÏ˛õˆÏ«˛ 39ÈüÈ~Ó˚ ≤ÃyÜ‰˛ÈüÈ≤Ã!ï˛!Ó¡∫ !lî≈Î˚ Ü˛ˆÏÓ˚y–

ii) ôÓ˚y ÎyÜ˛ A = {1, 2 , 3 , 4 , 6} ~ÓÇ R •° A ˆ§ˆÏê˛Ó˚ í˛z˛õÓ˚ §ÇK˛y!Î˚ï˛ ~Ü˛!ê˛ §¡∫¶˛ ˆÎáyˆÏl
R = {(a,b) : a,bÎA, a myÓ˚y b !ÓË˛yçƒ}
a) RÈüÈˆÜ˛ Ó˚§‰ê˛yÓ˚ xyÜ˛yˆÏÓ˚ ˆ°ˆÏáy–
b) RÈüÈ~Ó˚ ˛õyÕ‘y !lî≈Î˚ Ü˛ˆÏÓ˚y–

iii) ôˆÏÓ˚y R •° NÈüÈ~Ó˚ í˛z˛õÓ˚ §ÇK˛y!Î˚ï˛ ~Ü˛!ê˛ §¡õÜ≈˛ ˆÎáyˆÏl R = ( , ) :x y N N x y∈ × + ={ }2 39 – RÈüÈ~Ó˚
§ÇK˛yÓ˚ xMÈ˛° G ˛õyÕ‘y !lî≈Î˚ Ü˛ˆÏÓ˚y–

iv) g  = {(1,1), (2,3), (3,5), (4,7)} !Ü˛ ~Ü˛!ê˛ xˆÏ˛õ«˛Ü˛⁄ Î!ò ~!ê˛ g(x) = ax+b §)e myÓ˚y §ÇK˛y!Î˚ï˛ •Î˚ñ
ï˛ˆÏÓ a G bÈüÈ~Ó˚ ˆÜ˛yl‰ Ùyl !lô≈yÓ˚î Ü˛Ó˚y í˛z!ã˛ï˛ ?

v) ≤Ãò_ xˆÏ˛õ«˛Ü˛ f : R–{1}®R, f x
x

x
( ) =

−
−

2 1

1
 myÓ˚y §ÇK˛y!Î˚ï˛ ~ÓÇ xˆÏ˛õ«˛Ü˛ g : R®R, g(x) = x+1

myÓ˚y §ÇK˛y!Î˚ï˛– f G g xˆÏ˛õ«˛Ü˛ ò%!ê˛ §Ùyl !Ü˛ly !lî≈Î˚ Ü˛ˆÏÓ˚y–

vi) ôÓ˚y ÎyÜ˛ A = {1,2,3},  B={3,4}  ~ÓÇ C = {4,5,6}– A´(B3C) G (A´B)4(A´C) !lî≈Î˚ Ü˛ˆÏÓ˚y–

vii) xÈüÈ¢)lƒ xÈüÈ~Ó˚ çlƒ, pf x qf
x x

( ) + 







 = −

1 1
5 , ˆÎáyˆÏl p¹q– ï˛y•ˆÏ° f(x) !lî≈Î˚ Ü˛ˆÏÓ˚y–

viii) Î!ò f x
x

x
x( ) =

+
−

≠









5 3

4 5

5

4
,  •Î˚ñ ï˛ˆÏÓ ˆòáyG ˆÎñ f{f(x)} ~Ü˛!ê˛ xˆÏË˛ò xˆÏ˛õ«˛Ü˛–

ix) Î!ò f x
x

x
( ) =

−
+

1

1
•Î˚ñ ï˛ˆÏÓ ˆòáyG ˆÎñ
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a)  f f xx
1( ) = − ( )         b) f

f xx−( ) = −1 1

( )

x) Î!ò A´BÍC´D  ~ÓÇ  A´B¹ f •Î˚ñ ï˛ˆÏÓ ˆòáyG ˆÎñ AÍC ~ÓÇ BÍD–

xi) ôˆÏÓ˚y f : R®R ˆÎáyˆÏl f(x) = 2x–  ï˛y•ˆÏ°È a) x f x: ( ) ={ }1  !lî≈Î˚ Ü˛ˆÏÓ˚y– b) f(x+y) = f(x).f(y)

§¡õÜ≈˛!ê˛ §ï˛ƒ !Ü˛ly Îyã˛y•z Ü˛ˆÏÓ˚y–

xii) ôˆÏÓ˚y f : R®R, f(x) = x2+2 myÓ˚y §ÇK˛y!Î˚ï˛– ï˛y•ˆÏ°ÈÈ  a) f–1(–6)     b) f–1(27) !lî≈Î˚ Ü˛ˆÏÓ˚y–

xiii) Î!ò f x y
ax b

cx a
( ) = =

−
−

•Î˚ñ ï˛ˆÏÓ ≤ÃÙyî Ü˛ˆÏÓ˚y ˆÎñ f(y) = x–

àÈüÈ !ÓË˛yà

ò#â≈ í˛z_Ó˚ôÙ#≈ ≤ÃŸ¿yÓ°# ≠ [ ≤Ã!ï˛!ê˛ ≤ÃˆÏŸ¿Ó˚ Ùyl 4 xÌÓy 6 l¡∫Ó˚ ]

i) f(x) = |x–2|+|2+x|, –3 £ x £ 3 xˆÏ˛õ«˛Ü˛!ê˛ˆÏÜ˛ lï%˛lË˛yˆÏÓ §ÇK˛y!Î˚ï˛ Ü˛ˆÏÓ˚y–

ii) f x
x

( ) =
−

1

5
 xˆÏ˛õ«˛Ü˛!ê˛Ó˚ ˆ«˛e G ˛õyÕ‘y !lî≈Î˚ Ü˛ˆÏÓ˚y–

iii) Î!ò f(x) = x , g(x) = x xˆÏ˛õ«˛Ü˛mÎ˚ ˆ«˛e R+4{0}ÈüÈ~ §ÇK˛y!Î˚ï˛ •Î˚ñ ï˛ˆÏÓ

a) (f+g)(x) b) (f–g)(x) c) (fg)(x) d) 
f

g
x









 ( ) !lî≈Î˚ Ü˛Ó˚

iv) Î!ò A = {1,2,3,4,5}, S = {(x,y) : xÎA, yÎA} •Î˚ñ ï˛y•ˆÏ° G•z e´ÙÎ%=ˆÏ°Ó˚ ˆ§ê˛=!° !lî≈Î˚ Ü˛ˆÏÓ˚y
ˆÎ=!° !lˆÏ¡¨Ó˚ ¢ï≈˛=ˆÏ°yˆÏÜ˛ !§k˛ Ü˛ˆÏÓ˚ ÈüüüÈ

a) x+y = 5 b) x+y < 5 c) x+y > 8

v) Î!ò A = {x : xÎw, x<2}, b = {x : xÎN, 1<x<5} ~ÓÇ C = {3,5} •Î˚ñ ï˛ˆÏÓ a) A´(B3C)

b) A´(B4C) !lî≈Î˚ Ü˛ˆÏÓ˚y–

vi) f(x) xˆÏ˛õ«˛Ü˛!ê˛Ó˚ ˆ«˛e G ˛õyÕ‘y !lî≈Î˚ Ü˛ˆÏÓ˚y Îy !l¡¨Ó˚*ˆÏ˛õ §ÇK˛y!Î˚ï˛ ÈüüüÈ

f x

x x

x

x x

( )

,

,

,

=

− <

=

− >

















1 0

1 0

1 0

~ÓÇ ~Ó˚ ˆ°á!ã˛e!ê˛ xB˛l Ü˛ˆÏÓ˚y–

vii) Î!ò f : R®R, f(x) = [x] myÓ˚y §ÇK˛y!Î˚ï˛ •Î˚ ̂ Îáy Ï̂l [x] •° Ó,•_Ù ̨õ)î≈§Çáƒy x Į̈̂ õ«˛Ü˛ñ ï˛ Ï̂Ó fÈüÈx Į̈̂ õ«˛ Ï̂Ü˛Ó˚
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ˆ«˛eñ ˛õyÕ‘y !lî≈Î˚ Ü˛ˆÏÓ˚y ~ÓÇ ~Ó˚ ˆ°á!ã˛e xB˛l Ü˛ˆÏÓ˚y–

viii) ôˆÏÓ˚yñ X = {1, 2, 3, 4, 5}, Y = {1,2,3,4,.........., 26}– !l¡¨!°!áï˛ xˆÏ˛õ«˛Ü˛=ˆÏ°y !lî≈Î˚ Ü˛ˆÏÓ˚y ~ÓÇ
≤Ã!ï˛!ê˛ f : X®Y ~Ó˚ çlƒ ˆ«˛e G ˛õyÕ‘y !lî≈Î˚ Ü˛ˆÏÓ˚y–

a) f(x) = 3x+7 b) f(x) = x2+1

ix) f(x) = |x–1|+|1+x|, –2 £ x £ 2 x Į̈̂ õ«˛Ü˛!ê˛ Ï̂Ü˛ lï%̨ lË˛y Ï̂Ó §ÇK˛y!Î˚ï˛ Ü˛ Ï̂Ó˚y ~ÓÇ ~Ó˚ ̂ °á!ã˛e xB˛l Ü˛ Ï̂Ó˚y–

x) a) ˆ§ê˛ A ={§Íñ !•ÇflÀ}, ˆ§ê˛ B ={¢y!hs˝ñ §Ù,!k˛ñ ôÁÇ§ñ â,îy} ≤Ãò_–

A´B ˆ§!ê˛ ˆ°ˆÏáy– A´B üÈ~Ó˚ ~Ü˛!ê˛ í˛z˛õyòyl !lÓ≈yã˛l Ü˛ˆÏÓ˚y ˆÎ!ê˛ ï%˛!Ù ˆï˛yÙyÓ˚ ç#ÓˆÏlÓ˚ Ù)°ƒˆÏÓyˆÏô
Ó˚yáˆÏï˛ ã˛yG–

b) ~Ü˛çl !¢«˛yÌ#≈Ó˚ Ü˛ˆÏë˛yÓ˚ ˛õ!Ó˚◊Ù G §yÊ˛°ƒ ˛õÓ˚flõÓ˚ §¡õÜ≈˛Î%_´ xÌ≈yÍ ~Ü˛!ê˛ x˛õÓ˚!ê˛Ó˚ xˆÏ˛õ«˛Ü˛–
ˆÜ˛yˆÏly ~Ü˛!ê˛ !ÓˆÏ¢£Ï fl%ÒˆÏ°Ó˚ ~Ü˛yò¢ ̂ ◊!îÓ˚ SÈyeˆÏòÓ˚ !lˆÏÎ˚ ~Ü˛!ê˛ §Ù#«˛y ̨õ!Ó˚ã˛y!°ï˛ •Î˚– ~•z §Ù#«˛yÎ˚
ˆòáy ˆà° ˆÎ ï˛yˆÏòÓ˚ 80% Ü˛ˆÏë˛yÓ˚ ˛õ!Ó˚◊Ù# G 70% §Ê˛°– ˆÎÈüÈ§Ó !¢«˛yÌ#≈Ó˚y Ü˛ˆÏë˛yÓ˚ ˛õ!Ó˚◊Ù#
ï˛yˆÏòÓ˚ ï%˛!Ù !Ü˛ í˛z˛õˆÏò¢ !òˆÏï˛ ã˛yG⁄



42

í z̨_Ó˚Ùy°y

Ü˛ ÈüÈ !ÓË˛yà

1. i) (c)       ii) (d)        iii) (c)         iv) (b)           v) (b)      vi) (c)        vii) (b)       viii) (c)          ix)

(c)

x) (b)      xi) (d)        xii) (c)      xiii) (c)         xiv) (d)      xv) (b)       xvi) (b)      xvii) (a)       xviii)

(a)

xix) (b)  xx) (a)       xxi) (c)     xxii) (b)      xxiii) (b)    xxiv) (c)     xxv) (b)

2. i) (a) ly             (b) •Ñƒy        (c) •Ñƒy            (d) •Ñƒy

ii) (a) x2+2x+2     (b) x(2–x)     (c) 2x3+x2+2x+1     (d) 
2 1

12

x

x

+
+

     (e) 
1363

4
     (f) t+5     (g) 6

iii) (a) (–3,3)          (b) R −{ }2
3      (c) ÓyhflÏÓ §Çáƒy      (d) R–{2np, nÎI}       (e) R       (f) R+

               (g) R–{1,–1}    (h) R

iv) (a) [–2, 4]    (b) [–4,4]    (c) ]–¥, 1]    (d) R+È{0}   (e) −[ ]−{ }1
2

1
2 0,       (f) 1

3 ,∞ )
v) {(–2,–2,–2), (–2,–2, 2), (–2,2,–2), (2,–2,–2), (–2,2,2), (2,–2,2), (2, 2,–2), (2,2,2)}
vi) A={l,m,n},  B={p,q}    viii) 64    ix) tan2q     (x) ˆ«˛e ={1,2,3},  ˛õyÕ‘y = {7,5}
xiii) [–5, 5]   (xiv) (0,1), (0,2), (1,1), (1,2), (2,1), (2,2)     xv) x>4   xvi) 2mn–1    xvii) xÎ[2,4)

á ÈüÈ !ÓË˛yà

3. i) (a) {–5, 5}            (b) ±6

ii) (a) R={(1,1), (1,2), (1,3), (1,4), (1,6), (2,2), (2,4), (2,6),  (3,3),  (3,6), (4,4), (6,6)}
(b) ˛õyÕ‘y = {1,2,3,4,6}

iii) D
R
 = {1,3,5,7,9,11,13,15,17,19,21,23,25,27,29,31,33,35,37}  R

R
 = {1,2,....,19}

iv) •Ñƒy,  a = 2,  b = –1

v) §Ùyl •ˆÏÓ ly–

vi) {(1,4), (2,4), (3,4)}{(1,3), (1,4), (1,5), (1,6), (2,3), (2,4), (2,5), (2,6), (3,3), (3,4), (3,5), (3,6)}
vii)

2 10 2 2

2 2

p x p q qx

x p q

− − −

−( )
( )

xi) (a) {0}                    (b) §ï˛ƒ

xii) (a) x!hflÏc ˆl•z            (b) x = ±5
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à ÈüÈ !ÓË˛yà

4. i) f x

x x

x

x x

( )

,

,

,

− − ≤ < −

− ≤ <

≤ ≤









2 3 2

4 2 2

2 2 3

ii) D
f
 = (5, ¥),  R

f
 = R+

iii) (a) x x+       (b) x x−         (c) x
3

2           (d) 
1

x

iv) (a) {(1,4), (2,3), (3,2), (4,1)}
(b) {(1,1), (1,2), (1,3), (2,1), (2,2), (3,1)}
(c) {(4,5), (5,4), (5,5)}

v) (a) {(0,3), (1,3)}        (b) {(0,2), (0,3), (0,4), (0,5), (1,2), (1,3), (1,4), (1,5)}
vi) ˆ«˛e = R,        ≤Ã§yÓ˚ = {xÎR : x>–1}
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vii) ˆ«˛e = R,   ≤Ã§yÓ˚ = ˛õ)î≈§ÇáƒyÓ˚ ˆ§ê‰˛

viii) (a) {(1,10), (2,13), (3,16), (4,19), (5,22)},  ˆ«˛e = X,   ≤Ã§yÓ˚ = {10,13,16,19,22}
(b) {(1,2), (2,5), (3,10), (4,17), (5,26)}, ˆ«˛e = X,  ≤Ã§yÓ˚ = {2,5,10,17,26}

ix) f x

x x

x

x x

( )

,

,

,

=

− − ≤ < −

− ≤ <

≤ ≤









2 2 1

2 1 1

2 1 2

x) (a) A´B = {(§Íñ ¢y!hs˝), (§Íñ §Ù,!k˛), (§Íñ ôÁÇ§), (§Íñ â,îy), (!•ÇflÀñ ¢y!hs˝), (!•ÇflÀñ §Ù,!k˛), (!•ÇflÀñ
ôÁÇ§), (!•ÇflÀñ â,îy)}
(b) Ü˛yˆÏçÓ˚ ˛õ!Ó˚ÙyˆÏlÓ˚ !òˆÏÜ˛ ÙˆÏlyˆÏÎyà ly !òˆÏÎ˚ Ü˛yˆÏçÓ˚ =ˆÏîÓ˚ !òˆÏÜ˛ ÙˆÏlyˆÏÎyà ˆòGÎ˚y–
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xôƒyÎ˚ ÈüüüÈ 3
!eˆÏÜ˛yî!Ù!ï˛Ü˛ xˆÏ˛õ«˛Ü˛ (Trigonometric Functions)

=Ó˚&c˛õ)î≈ !Ó£ÏÎ˚Ó› G Ê˛°yÊ˛° ≠

l ˆÜ˛yî ˛õ!Ó˚Ùy˛õˆÏlÓ˚ ˛õk˛!ï˛ §Ù)• ≠

!eˆÏÜ˛yî!Ù!ï˛ˆÏï˛ ˆÜ˛yˆÏîÓ˚ ˛õ!Ó˚Ùy˛õ !lî≈ˆÏÎ˚ !ï˛l!ê˛ ˛õk˛!ï˛Ó˚ ≤Ãã˛°l xyˆÏSÈ– ÎÌy ÈüüüÈ

i) £Ï!¤˛Ü˛ ˛õk˛!ï˛ åSexagesimal Systemä

ii) ¢ï˛Ü˛ ˛õk˛!ï˛ åCentesimal Systemä

iii) Ó,_#Î˚ ˛õk˛!ï˛ åCircular Systemä

i) £Ï!¤˛Ü˛ ˛õk˛!ï˛ ≠

1 §ÙˆÏÜ˛yî = 90 !í˛!@˝Ã ( Óy 900)
1 !í˛!@˝Ã (10) = 60 !Ù!lê˛ (60/)
1 !Ù!lê˛ (1/) = 60 ˆ§ˆÏÜ˛u˛ (60//)

ii) ¢ï˛Ü˛ ˛õk˛!ï˛ ≠

1 §ÙˆÏÜ˛yî = 100 ˆ@˝Ãí˛ Óy 100g
1 grade (1g) = 100 !Ù!lê˛ (100/)
1 !Ù!lê˛ (1/) = 100 ˆ§ˆÏÜ˛u˛ (100//)

iii) Ó,_#Î˚ ˛õk˛!ï˛ ≠

1 ˆÓ˚!í˛Î˚yl = 
2

π
 §ÙˆÏÜ˛yî = 57017/(44.8)// (≤ÃyÎ˚)

l !ï˛l ˛õk˛!ï˛Ó˚ ˛õyÓ˚flõ!Ó˚Ü˛ §¡∫¶˛ ≠

Î!ò ~Ü˛!ê˛ !l!ò≈‹T ˆÜ˛yˆÏîÓ˚ £Ï!‹TÜ˛ ˛õ!Ó˚Ùyîñ ¢ï˛Ü˛ ˛õ!Ó˚Ùyî ~ÓÇ Ó,_#Î˚ ˛õ!Ó˚Ùyî ÎÌye´ˆÏÙ D0, Gg ~ÓÇ Rc •Î˚ ï˛ˆÏÓ

D G R

180 200
= =

π
.

l l ˜òâ≈ƒ§¡õß¨ ã˛y˛õ Î!ò r Óƒy§yô≈!Ó!¢‹T Ó,ˆÏ_Ó˚ ˆÜ˛ˆÏw q ˆÓ˚!í˛Î˚yl ˆÜ˛yî í˛zÍ˛õß¨ Ü˛ˆÏÓ˚ñ ï˛ˆÏÓ q= l

r
 Óy l = rq •ˆÏÓ–

l !í˛!@˝Ã ~ÓÇ ˆÓ˚!í˛Î˚yˆÏlÓ˚ ÙˆÏôƒ ˛õyÓ˚flõ!Ó˚Ü˛ §¡∫¶˛ ≠

ˆÓ˚!í˛Î˚yl ˛õ!Ó˚Ùy˛õ = 
π

180
×  !í˛!@˝Ã ˛õ!Ó˚Ùy˛õ

!í˛!@˝Ã ˛õ!Ó˚Ùy˛õ  = 180

π
× ˆÓ˚!í˛Î˚yl ˛õ!Ó˚Ùy˛õ
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l !eˆÏÜ˛yˆÏîy!Ù!ï˛Ü˛ xˆÏ˛õ«˛Ü˛ §Ù)ˆÏ•Ó˚ §ÇK˛yÓ˚ xMÈ˛°ñ ≤Ã§yÓ˚ ~ÓÇ ˛õÎ≈yÎ˚ ≠

!eˆÏÜ˛yˆÏîy!Ù!ï˛Ü˛ xl%˛õyï˛§Ù%• §ÇK˛yÓ˚ xMÈ˛° ≤Ã§yÓ˚ ˛õÎ≈yÎ˚

sinq R [ –1, 1 ] 2p
cosq R [ –1, 1 ] 2p
tanq R n n I− +( ) ∈








2 1
2

π
; R i.e. (–µ, µ) p

cosecq R n n I− ∈{ }π; R – (–1, 1) 2p
secq R n n I− +( ) ∈








2 1
2

π
; R – (–1, 1) 2p

cotq R n n I− ∈{ }π; R i.e. (–µ, µ) p
l !eˆÏÜ˛yˆÏîy!Ù!ï˛Ü˛ xˆÏË˛ò §Ù)• ≠

i) sin
cos

θ
θ

=
1

ec

ii) cos
sec

θ
θ

=
1

iii) tan
cot

θ
θ

=
1

iv) cos
sin

ecθ
θ

=
1

v) sec
cos

θ
θ

=
1

vi) cot
tan

θ
θ

=
1

vii) tan
sin

cos
θ

θ
θ

=

viii) cot
cos

sin
θ

θ
θ

=

ix) sin2q+cos2q =1   Þ sin2q = 1–cos2q    Þ cos2q = 1–sin2q
x) 1+tan2q = sec2q
xi) 1+cot2q = cosec2q
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l !eˆÏÜ˛yˆÏÙy!Ù!ï˛Ü˛ xl%˛õyï˛§Ù)ˆÏ•ÏÓ˚ !ã˛•´ :

≤ÃÌÙ ˛õyˆÏò ≠  x>0, y>0 •ˆÏ°

sin θ = >
y

r
0 cos ec

r

y
θ = > 0

cosθ = >
x

r
0 secθ = >

r

x
0

tan θ = >
y

x
0    ~ÓÇ cot θ = >

x

y
0

∴  ≤ÃÌÙ ˛õyˆÏò §Ó !eˆÏÜ˛yˆÏîy!Ù!ï˛Ü˛ xl%˛õyï˛ ôlydÜ˛–

!mï˛#Î˚ ˛õyˆÏò ≠ x<0, y>0

sin θ = >
y

r
0 cos ec

r

y
θ = > 0

cos θ = <
x

r
0 sec θ = <

r

x
0

tan θ = <
y

x
0    ~ÓÇ cot θ = <

x

y
0

∴  !mï˛#Î˚ ˛õyˆÏò ˆÜ˛Ó° sinθ G coseθ ôlydÜ˛ •ˆÏÓ ~ÓÇ xlƒ=ˆÏ°y }lydÜ˛–

ï,˛ï˛#Î˚ ˛õyˆÏò ≠ x<0, y<0

sin θ = <
y

r
0 cos ec

r

y
θ = < 0

cos θ = <
x

r
0 sec θ = <

r

x
0

tan θ = >
y

x
0    ~ÓÇ cot θ = >

x

y
0

∴   ï,˛ï˛#Î˚ ˛õyˆÏò §Ó !eˆÏÜ˛yˆÏîy!Ù!ï˛Ü˛ xl%˛õyï˛ }lydÜ˛ñ tanθ ~ÓÇ cotθ SÈyí˛¸y–

ã˛ï%˛Ì≈ ˛õyˆÏò ≠  x>0, y<0

sin θ = <
y

r
0 cos ec

r

y
θ = < 0

cosθ = >
x

r
0 secθ = >

r

x
0
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tan θ = <
y

x
0   ~ÓÇ cot θ = <

x

y
0\   ã˛ï%˛Ì≈ ˛õyˆÏò cosq ~ÓÇ secq SÈyí˛¸y ÓyÜ˛# !eˆÏÜ˛yˆÏîy!Ù!ï˛Ü˛ xl%˛õyï˛ }lydÜ˛ –

l ˆÎÔ!àÜ˛ ˆÜ˛yˆÏîÓ˚ !eˆÏÜ˛yî!Ù!ï˛Ü˛ xl%˛õyï˛ : ( ò%!ê˛ ˆÜ˛yˆÏîÓ˚ ˆÎyàÊ˛° ~ÓÇ xhs˝Ó˚ )

i) sin(A+B) = sinAcosB+cosAsinB
ii) cos(A+B) = cosAcosB–sinAsinB
iii) sin(A–B) = sinAcosB–cosAsinB
iv) cos(A–B) = cosAcosB+sinAsinB

v) tan( )
tan tan

tan tan
A B

A B

A B
+ =

+
−1

, ˆÎáyˆÏl A, B ~ÓÇ (A+B), 
π
2

ÈüÈ~Ó˚ !ÓˆÏçyí˛¸ =!îï˛Ü˛ lÎ˚–

vi) tan( )
tan tan

tan tan
A B

A B

A B
− =

−
+1

, ˆÎáyˆÏl A, B ~ÓÇ (A–B), 
π
2

ÈüÈ~Ó˚ !ÓˆÏçyí˛¸ =!îï˛Ü˛ lÎ˚–

vii) cot( )
cot cot

cot cot
A B

A B

B A
+ =

−
+

1
, ˆÎáyˆÏl A, B ~ÓÇ (A+B), pÈüÈ~Ó˚ !ÓˆÏçyí˛¸ =!îï˛Ü˛ lÎ˚–

vii) cot( )
cot cot

cot cot
A B

A B

B A
− =

+
−

1
, ˆÎáyˆÏl A, B ~ÓÇ (A–B), pÈüÈ~Ó˚ !ÓˆÏçyí˛¸ =!îï˛Ü˛ lÎ˚–

l !Ü˛S%È =Ó˚&c˛õ)î≈ Ê˛°yÊ˛° ≠

i) sin(A+B)sin(A–B) = sin2A–sin2B = cos2B–cos2A
ii) cos(A+B)cos(A–B) = cos2A–sin2B = cos2B–sin2A
iii) sin(A+B+C) = sinAcosBcosC + cosAsinBcosC + cosAcosBsinC – sinAsinBsinC
iv) cos(A+B+C) = cosAcosBcosC – sinAsinBcosC – sinAcosBsinC – cosAsinBsinC

v) tan(A+B+C) = 
tan tan tan tan tan tan

tan tan tan tan tan tan

A B C A B C

A B B c C A

+ + −
− − −1

!mï˛#Î˚ ˛õyˆÏò
sine

åôlydÜ˛ä

≤ÃÌÙ ˛õyˆÏò
all

åôlydÜ˛ä

ï,˛ï˛#Î˚ ˛õyˆÏò
tangent
åôlydÜ˛ä

ã˛ï%˛Ì≈ ˛õyˆÏò
cosine

åôlydÜ˛ä
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l =îÊ˛°ˆÏÜ˛ ˆÎyàÊ˛° Óy !ÓˆÏÎ˚yàÊ˛ˆÏ° Ó˚*˛õyhs˝Ó˚ ≠

i) 2sinAcosB = sin(A+B)+sin(A–B)
ii) 2cosAsinB=sin(A+B)–sin(A–B)
iii) 2cosAcosB = cos(A+B)+cos(A–B)
iv) 2sinAsinB = Cos(A–B)–cos(A+B)

l ˆÎyàÊ˛° Óy !ÓˆÏÎ˚yàÊ˛°ˆÏÜ˛ =îÊ˛ˆÏ° Ó˚*˛õyhs˝Ó˚ ≠

i) sinC+sinD = 2
2 2

sin cos
C D C D+ −

ii) sinC–sinD = 2
2 2

sin cos
C D C D− +

iii) cosC+cosD = 2
2 2

cos cos
C D C D+ −

iv) cosC – cosD = 2
2 2

sin sin
C D C D+ −

= 2
2 2

sin sin
C D D C+ −

l =!îï˛Ü˛ ˆÜ˛yˆÏîÓ˚ !eˆÏÜ˛yî!Ù!ï˛Ü˛ xˆÏ˛õ«˛Ü˛§Ù)• ≠ÐAÈüÈ~Ó˚ §Ü˛° ÙyˆÏlÓ˚ çlƒ ÈüüüÈ

a) sin sin cos
tan

tan
2 2

2

1 2
A A A

A

A
= =

+

b) cos cos sin cos sin
tan

tan
2 2 1 1 2

1

1
2 2 2 2

2

2
A A A A A

A

A
= − = − = − =

−
+Þ 1+cos2A = 2cos2A  and  1–cos2A = 2sin2A

c) tan
tan

tan
2

2

1 2
A

A

A
=

−

d) cot
cot

cot
2

2

12
A

A

A
=

−

e) sin3A = 3sinA – 4sin3A

f) cos3A = 4cos3A – 3cosA

g) tan
tan tan

tan
3

3

1 3

3

2
A

A A

A
=

−
−

h) cot
cot cot

cot
3

3

3 1

3

2
A

A A

A
=

−
−



50

l xÇ¢ ˆÜ˛yˆÏîÓ˚ !eˆÏÜ˛yî!Ù!ï˛Ü˛ xˆÏ˛õ«˛Ü˛§Ù)• ≠ÐAÈüÈ~Ó˚ §Ü˛° ÙyˆÏlÓ˚ çlƒ ÈüüüÈ

i) cos cos sin cos sinA
A A A A

= 





 − 






 = 






 − = − 


2 2 2 2

2 2
2

2
1 1 2

2




 =

− 







+ 







1
2

1
2

2

2

tan

tan

A

A

ii) sin sin cos

tan

tan

A
A A

A

A
= 














 =









+ 







2
2 2

2
2

1
2

2

iii) tan

tan

tan

A

A

A
=









− 







2
2

1
2

2

iv) cot

cot

cot

A

A

A
=















 −

2
2

2
12

v) sin sin sinA
A A

= 







 − 







3

3
4

3
3

vi) cos cos cosA
A A

= 







 − 







4

3
3

3
3

vii) tan

tan tan

tan

A

A A

A
=







 − 








− 







3
3 3

1 3
3

3

2

viii) cot

cot cot

cot

A

A A

A
=







 − 














 −

3

2

3
3

3

3
3

1

l !eˆÏÜ˛yî!Ù!ï˛Ü˛ xl%˛õyˆÏï˛Ó˚ !Ü˛S%È ≤ÃˆÏÎ˚yçl#Î˚ ˆÜ˛yî§Ù)• ≠

i) sin180 ÈüÈ~Ó˚ Ùyl  5 1

4

−
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ii) cos360 ÈüÈ~Ó˚ Ùyl  5 1

4

+

iii) sin360ÈüÈ~Ó˚ Ùyl  10 2 5

4

−

iv) cos180ÈüÈ~Ó˚ Ùyl  10 2 5

4

+

l !eˆÏÜ˛yˆÏîy!Ùï˛Ü˛ §Ù#Ü˛Ó˚î§Ù)ˆÏ•Ó˚ §Ùyôyl ≠

!eˆÏÜ˛yˆÏîy!Ù!ï˛Ü˛ §Ù#Ü˛Ó˚ˆÏîÓ˚ §Ùyôyl ò%•z ôÓ˚ˆÏîÓ˚

i) Ù)áƒ §Ùyôyl

ii) §yôyÓ˚î §Ùyôyl

  Ù)áƒ §Ùyôyl §yôyÓ˚î §Ùyôyl

  1. i) sinq = 0 q = np, nÎZ, ˆÎáyˆÏl Z=ˆÎˆÏÜ˛yˆÏly xá[˛ §ÇáƒyÓ˚ ˆ§ê˛

ii) sinq = sin α απ π− ≤ ≤( )2 2 q = n
n

π α+ −( )1 , nÎZ
iii) sinq = 1 q = 4 1 2n +( ) π , nÎZ

iv) sinq = –1 q = 4 1 2n −( ) π , nÎZ

  2. i) cosq = 0 q = 2 1 2n +( ) π , nÎZ
ii) cosq = cosa(0£a£p) q = 2np±a, nÎZ
iii) cosq = 1 q = 2np, nÎZ
iv) cosq = –1 q = (2n+1)p,  nÎZ

  3. i) tanq = 0 q = np, nÎZ
ii) tanq = tana q = np+a, nÎZ

− < <( )π πα2 2

  4. sin sin

cos cos

tan tan

2 2

2 2

2 2

θ α

θ α

θ α

=

=

=









q = np±a, nÎZ

l asinq q q q q + bcosq q q q q ÈüÈ~Ó˚ §ˆÏÓ≈yFã˛ ~ÓÇ §Ó≈!l¡¨ Ùyl ≠

1. asinq+bcosq üÈ~Ó˚ §ˆÏÓ≈yFã˛ Ùyl •° = a b2 2+
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2. asinq+bcosq üÈ~Ó˚ §Ó≈!l¡¨ Ùyl •° =  − +a b2 2

3. − + ≤ + ≤ +a b a b a b2 2 2 2sin cosθ θ

xl%¢#°l# ÈüÈ 3

Ü˛ ÈüÈ !ÓË˛yà

A] ˜lÓƒ!_´Ü˛ ≤ÃŸ¿yÓ°# ≠ [ ≤Ã!ï˛!ê˛ ≤ÃˆÏŸ¿Ó˚ Ùyl 1 Óy 2  l¡∫Ó˚ ]

1) Ó‡Ù%á# !lÓ≈yã˛lôÙ#≈ ≤ÃŸ¿ : ( §!ë˛Ü˛ í˛z_Ó˚!ê˛ !lÓ≈yã˛l Ü˛ˆÏÓ˚y )

1. 48037/30// = Ü˛ï˛ ˆÓ˚!í˛Î˚yl üüüÈ

a) 388
1440

π  ˆÓ˚!í˛Î˚yl b) 
752

1440

π
ˆÓ˚!í˛Î˚yl c) 

389

1440

π
ˆÓ˚!í˛Î˚yl d) 

752

1440

π
ˆÓ˚!í˛Î˚yl

2) tan10tan20tan30............tan890 ~Ó˚ Ùyl •ˆÏÓ ÈüüüÈ

a) 0 b) 1 c) 
1

2
d) x§ÇK˛yï˛

3) Î!ò sinq+cosecq= 2 •Î˚ñ ï˛ˆÏÓ sin2q+cosec2q  •ˆÏÓ üüüÈ
a) 1 b) 4 c) 2 d) ~ˆÏòÓ˚ ˆÜ˛yˆÏly!ê˛•z lÎ˚

4) Î!ò tan θ =
1

2
 ~ÓÇ tan ϕ =

1

3
•Î˚ñ ï˛ˆÏÓ q+f È~Ó˚ Ùyl •ˆÏÓ üüüÈ

a) 
π
6

b) p c) 0 d) 
π
4

5) sin sin
π π

10

13

10
 ~Ó˚ Ùyl •ˆÏÓ üüüÈ

a) 
1

2
b) −

1

2
c) −

1

4
d) 1

6) Î!ò tanq = 3 ~ÓÇ q ï,˛ï˛#Î˚ ˛õyˆÏò xÓ!fliï˛ •Î˚ñ ï˛ˆÏÓ sinq ~Ó˚ Ùyl •ˆÏÓ üüüÈ

a) 
1

10
b) −

1

10
c) 

−3

10
d) 

3

10

7) tan750 – cot750  ~Ó˚ Ùyl •ˆÏÓ üüüÈ

a) 2 3 b) 2 3+ c) 2 3− d) 1

8) sin(450+q) – cos(450–q) ~Ó˚ Ùyl •ˆÏÓ üüüÈ

a) 2cosq b) 2sinq c) 1 d) 0
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9) Î!ò sin θ = −
4

5
 ~ÓÇ θ ï,˛ï˛#Î˚ ˛õyˆÏò xÓ!fliï˛ •Î˚ñ ï˛ˆÏÓ cos

θ
2

 ~Ó˚ Ùyl •ˆÏÓ

a) 
1

5
b) −

1

10
c) −

1

5
d) 

1

10

10) cos2480–sin2120 ~Ó˚ Ùyl •ˆÏÓ

a) 
5 1

8

+
b) 

5 1

8

−
c) 

3 1

5

+
d) 

5 1

2 2

+

II. x!ï˛ §Ç!«˛ÆôÙ≈# ≤ÃŸ¿ ≠

1) 125030/  ~Ó˚ ˆÓ˚!í˛Î˚yl ˛˛õ!Ó˚Ùy˛õ Ü˛ï˛⁄

2)
sin

sin

50

130

0

0  ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

3) Î!ò tan
cos

sin
A

B

B
=

−1
•Î˚ñ ï˛ˆÏÓ  tan2A ~Ó˚ Ùyl Ü˛ï˛⁄

4)
1 15

1 15

2 0

2 0

−
+

tan

tan
~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

5) Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y :  sin500–sin700+sin100

6) Î!ò α β
π

+ =
4

•Î˚ñ ï˛ˆÏÓ (1+tanα)(1+tanβ) ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

7) Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y : sin sin sin sin
π π π π

18 9

2

9

5

18
+ + +

8) Î!ò tan α =
1

7
 ~ÓÇ tanβ =

1

3
•Î˚ñ ï˛ˆÏÓ  cos2α ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

9) !eˆÏÜ˛yˆÏîy!Ù!ï˛Ü˛ §Ù#Ü˛Ó˚î sinx= −
3

2
~Ó˚ Ù%áƒ §Ùyôyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

10) !eˆÏÜ˛yˆÏîy!Ù!ï˛Ü˛ §Ù#Ü˛Ó˚î sec2θ=–2 ~Ó˚ §yôyÓ˚î §Ùyôyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

á ÈüÈ !ÓË˛yà

§Ç!«˛ÆôÙ#≈ ≤ÃŸ¿ ≠ å≤Ã!ï˛!ê˛ ≤ÃˆÏŸ¿Ó˚ Ùyl 3 l¡∫Ó˚ä

1) Î!ò cos θ = −
3

5
 ~ÓÇ θ ï,˛ï˛#Î˚ ˛õyˆÏò xÓ!fliï˛ •Î˚ñ ï˛ˆÏÓ sinθ ~ÓÇ tanθ ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

2) ~Ü˛!ê˛ â!í˛¸Ó˚ !Ù!lˆÏê˛Ó˚ Ü˛Ñyê˛y 1.8 ˆ§!Ù ò#â≈– 30 !Ù!lê˛ §ÙˆÏÎ˚ ÜÑ˛yê˛y!ê˛Ó˚ ≤Ãyhs˝ Ü˛ï˛ ˆ§!Ù x@˝Ã§Ó˚ •ˆÏÓ⁄
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3) ABCD ˆÎˆÏÜ˛yˆÏly ã˛ï%˛Ë)≈˛ç •ˆÏ° ≤ÃÙyî Ü˛ˆÏÓ˚y ˆÎ cos(A+B) = cos(C+D)–

4) Î!ò cos cotecθ θ+ =
11

2
•Î˚ñ ï˛ˆÏÓ tanq ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

5) ≤ÃÙyî Ü˛ˆÏÓ˚y  sin4A = 4sinAcos3A–4cosAsin3A

6) tan22030/ ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

7) ≤ÃÙyî Ü˛ˆÏÓ˚y cos cos cos cos
π π π π
8

3

8

5

8

7

8
0+ + + =

8) Î!ò cosθ θ θ+ =sin cos2 •Î˚ñ ï˛ˆÏÓ ≤ÃÙyî Ü˛ˆÏÓ˚y ˆÎ cosθ θ θ− =sin sin2 –

9) ≤ÃÙyî Ü˛ˆÏÓ˚y 8
6

7

6 3

3

2
2 2 2sin cos cos

π π π
+ =ec

10) Î!ò q ôlydÜ˛ §)-ˆÏÜ˛yî •Î˚ ï˛ˆÏÓ 4cos2q–4sinq=1 §Ù#Ü˛Ó˚ˆÏîÓ˚ §Ùyôyl Ü˛ˆÏÓ˚y–

á ÈüÈ !ÓË˛yà

ò#â≈ í˛z_Ó˚ôÙ#≈ ≤ÃŸ¿ ≠ [ ≤Ã!ï˛!ê˛ ≤ÃˆÏŸ¿Ó˚ Ùyl 4/6 l¡∫Ó˚ ]

1) Î!ò sin θ α+( ) =  a ~ÓÇ sin θ β+( ) =  b •Î˚ñ ï˛ˆÏÓ ≤ÃÙyî Ü˛ˆÏÓ˚y

cos(a+b)–4abcos(a–b) = 1–2a2–2b2.

2) Î!ò sin cos4 4 1α α
a b a b

+ =
+

•Î˚ñ ï˛ˆÏÓ ≤ÃÙyî Ü˛Ó˚ ˆÎ 
sin cos8

3

8

3 3

1α α
a b a b

+ =
+( )

3) Î!ò cos cosθ ϕ θ ϕ+( ) = −( ) m •Î˚ñ ï˛ˆÏÓ ≤ÃÙyî Ü˛Ó˚ ˆÎ tan cotθ ϕ=
−
+

1

1

m

m

4) 3
3

2
3 2

2
54 4 6 6sin sin sin sin

π
α π α

π
α π α−






 + +( )







 − +






 + −(( )







   Ó˚y!¢Ùy°y!ê˛Ó˚ Ùyl !lî≈Î˚

Ü˛ˆÏÓ˚y–

5) Î!ò cos(a–b)+cos(b–g)+ cos(g–a) = −
3

2
, •Î˚ñ ï˛ˆÏÓ ˆòáyG ˆÎ  cosa+cosb+cosg = 0 ~ÓÇ

cos( )α β− = −
1

2
–

6) ˆòáyG ˆÎñ cot 7 2 3 4 61
2

0 = + + +

7) Î!ò x =  secf–tanf  ~ÓÇ  y  =  cosecf+cotf •Î˚ñ ï˛ˆÏÓ ˆòáyG ˆÎ xy+x–y+1=0–

8) Î!ò q ≤ÃÌÙ ˛õyˆÏò xÓ!fliï˛ •Î˚ ~ÓÇ cos θ =
8

17
•Î˚ñ ï˛ˆÏÓcos(300+q)+cos(450–q)+cos(1200–q) ~Ó˚
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Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

9) cos cos cos cos4 4 4 4

8

3

8

5

8

7

8

π π π π
+ + +  ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

10) xsinq–ycosq = x y2 2+  ~ÓÇ 
cos sin2

2

2

2 2 2

1θ θ
a b x y

+ =
+

§Ù#Ü˛Ó˚î ò%!ê˛ ˆÌˆÏÜ˛ q x˛õlÎ˚l Ü˛ˆÏÓ˚y–

11) Î!ò tan
sin cos

sin
β

α α
α

=
−

n

n1 2
•Î˚ñ ï˛ˆÏÓ ˆòáyG ˆÎ tan(a–b) = (1–n)tana.

12) Î!ò sinq+sinf = a,  cosq+cosf = b •Î˚ñ ï˛ˆÏÓ ≤ÃÙyî Ü˛ˆÏÓ˚y ˆÎ tan
θ ϕ−

= ±
− −

+2

4 2 2

2 2

a b

a b

13) Î!ò sin , sinα β= =
4

5

3

5
 ~ÓÇ a, b ôlydÜ˛ §)-ˆÏÜ˛yî •Î˚ñ ï˛ˆÏÓ cos

α β−
2

 ~ÓÇ sin
α β−

2
 ~Ó˚ Ùyl

!lî≈Î˚ Ü˛ˆÏÓ˚y–

14) Î!ò tan
sin

cos
α β

β
β

−( ) =
−

2

5 2
, •Î˚ñ ï˛ˆÏÓ  tana : tanb ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

15) ≤ÃÙyî Ü˛ˆÏÓ˚y ˆÎ cos
π
32

1

2
2 2 2 2= + + +  ~ÓÇ sin

π
32

 ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

16) 5cos2q+7sin2q–6= 0 §Ù#Ü˛Ó˚ˆÏîÓ˚ §yôyÓ˚î §Ùyôyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

17) sin x–3sin 2x+sin 3x = cosx–3cos 2x+cos 3x §Ù#Ü˛Ó˚ˆÏîÓ˚ §yôyÓ˚î §Ùyôyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

18) 3 1 3 1 2−( ) + +( ) =cos sinθ θ  §Ù#Ü˛Ó˚ˆÏîÓ˚ §yôyÓ˚î §Ùyôyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

19) §Ùyôyl Ü˛ˆÏÓ˚y : 2+2cos2xcos5x = sin22x

20) Î!ò cosx+sinx=cosa–sina •Î˚ñ ï˛ˆÏÓ ≤ÃÙyî Ü˛ˆÏÓ˚y ˆÎ, x n− = ± +









π π α
π

4
2

4
–
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í z̨_Ó˚Ùy°y

Ü˛ ÈüÈ !ÓË˛yà

I. 1. (c) 389
1440

π  ˆÓ˚!í˛Î˚yl 2.(b) 1 3.(c) 2 4.(d) θ ϕ π+ =
4

5 .(c) − 1
4

6.(c) − 3

10
7.(a) 2 3 8.(d) 0

9.(c) − 1
5

10.(a) 5 1
8
+

II. (1) 251
360

π (2) 1 (3) tanB (4) 3
2

(5) 0 (6) 2 (7) sin700+sin800 (8) sin4b
(9) 4

3
5
3

π π, (10) θ π π= ± ∈n n Z
3

,

á ÈüÈ !ÓË˛yà

(1) sin tanθ θ= − =4
5

3
4

(2) 5.66ˆ§!Ù (4) 44
117

(6) 
1

2 1+ (10) q=30

à ÈüÈ !ÓË˛yà

(4) 1 (8) 
23

17

3 1

2

1

2

−
+









 (9) 

3

2

(10)
y

a

x

b

2

2

2

2
1+ = (14) 3:2 (15) sin π

32

2 2 2 2

2
=

− + +

(16) θ π
π

= ±n
4

(17) x
n

= +
π π
2 8

(18) θ π
π π

= + −( ) −n
n

1
4 12

(19) x=(2m+1)p, ˆÎáyˆÏl m = ˆÎ ˆÜ˛yˆÏly xá[˛ §Çáƒy–
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xôƒyÎ˚ ÈüüüÈ 4

ày!î!ï˛Ü˛ xy Ï̂Ó˚y•î ï˛_¥˛ (Principle of Mathematical Induction)

=Ó˚&c˛õ)î≈ !Ó£ÏÎ˚ G Ê˛°yÊ˛° ≠

l ày!î!ï˛Ü˛ !ã˛hs˝ˆÏl ~Ü˛!ê˛ Ù)° !Ë˛!_ •° xÓˆÏÓ˚y•# Î%!_´ ådeductive reasoningä– xÓˆÏÓ˚y•#Ó˚ !Ó˛õÓ˚#ˆÏï˛ñ ≤Ã!ï˛ˆÏ«˛ˆÏe
xyˆÏÓ˚y•#Î%!_´ ≤ÃˆÏÎ˚yà Ü˛ˆÏÓ˚ ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ ÙyôƒˆÏÙ xyl%Ùy!lÜ˛ Ü˛ÌˆÏlÓ˚ !ÓÜ˛y¢ §yôl Ü˛Ó˚y ÎyÎ˚– xï˛~Ó §•ç Ë˛y£ÏyÎ˚
xyÙÓ˚y Ó°ˆÏï˛ ˛õy!Ó˚ xyˆÏÓ˚y•î åInductionä ¢∑!ê˛Ó˚ xÌ≈ •° !ÓˆÏ¢£Ï ˆ«˛e Óy !Ó£ÏˆÏÎ˚Ó˚ §yôyÓ˚î#Ü˛Ó˚î–

ày!î!ï˛Ü˛ xyˆÏÓ˚y•î l#!ï˛ ~Ùl ~Ü˛!ê˛ •y!ï˛Î˚yÓ˚ ÎyÓ˚ ≤ÃˆÏÎ˚yˆÏà !Ó!Ë˛ß¨ ≤ÃÜ˛yÓ˚ ày!î!ï˛Ü˛ !ÓÓ,!ï˛Ó˚ ≤ÃÙyî Ü˛Ó˚y ÎyÎ˚– ˆÎ
ˆÜ˛yˆÏly ôlydÜ˛ ˛õ)î≈§Çáƒy nÈüÈ~Ó˚ çlƒ ày!î!ï˛Ü˛ !ÓÓ,!ï˛ˆÏÜ˛ P(n) ôÓ˚y •Î˚– ≤ÃÌÙ n=1 ~Ó˚ ˆ«˛ˆÏe ~Ó˚ §ï˛ƒï˛y Îyã˛y•z
Ü˛Ó˚y •Î˚– ï˛yÓ˚˛õÓ˚ ôlydÜ˛ xá[˛ §Çáƒy KÈüÈ~Ó˚ çlƒ P(K) §ï˛ƒ Ü˛“ly Ü˛ˆÏÓ˚ P(K+1) §ï˛ƒ ≤ÃÙyî Ü˛Ó˚y •Î˚–

~Ü˛ Óy ~Ü˛y!ôÜ˛ ày!î!ï˛Ü˛ §¡∫¶˛ §Ù!ß∫ï˛ ˆÜ˛yˆÏly !ÓÓ,!ï˛ˆÏÜ˛ ày!î!ï˛Ü˛ !ÓÓ,!ï˛ Ó°y •Î˚–

ày!î!ï˛Ü˛ xyˆÏÓ˚y•ˆÏîÓ˚ ≤ÃÌÙ l#!ï˛ åFirst Principle of Mathematical Inductionä ≠

ÙˆÏl Ü˛ˆÏÓ˚yñ fl∫yË˛y!ÓÜ˛ §Çáƒy n §¡∫!°ï˛ P(n) ~Ü˛!ê˛ ≤Ãò_ ày!î!ï˛Ü˛ !ÓÓ,!ï˛ ~Ó˚*˛õ ˆÎñ

(i) P(1) §ï˛ƒ xÌ≈yÍ n = 1ÈüÈ~ P(n) §ï˛ƒ–

(ii) Î!ò !ÓÓ,!ï˛!ê˛ n = m ~Ó˚ çlƒ §ï˛ƒ •ˆÏ°ñ n = m+1 ~Ó˚ çlƒ G §ï˛ƒ •Î˚ åˆÎÙl m ~Ü˛!ê˛ ôlydÜ˛ xá[˛
§Çáƒyä ï˛y•ˆÏ° P(n) ày!î!ï˛Ü˛ !ÓÓ,!ï˛!ê˛ nÈüÈ~Ó˚ §Ü˛° ÙyˆÏl §ï˛ƒ •ˆÏÓñ ˆÎáyˆÏl n∈N

!Ü˛S%È ày!î!ï˛Ü˛ !ÓÓ,!ï˛ ≠

(i) ≤ÃÌÙ nÈüÈ§ÇáƒÜ˛ fl∫yË˛y!ÓÜ˛ §ÇáƒyÓ˚ §Ù!‹T = 
1

2
1n n( )+

(ii) n ≥ 1 ~Ü˛!ê˛ fl∫yË˛y!ÓÜ˛ §Çáƒy •ˆÏ° n < 2n–

(iii) (n2+n+41) ~Ü˛!ê˛ ˆÙÔ!°Ü˛ §Çáƒy åprime numberä ˆÎáyˆÏl n ≥ 1 ~Ü˛!ê˛ fl∫yË˛y!ÓÜ˛ §Çáƒy–

(iv) n ≥ 2 ~Ü˛!ê˛ fl∫yË˛y!ÓÜ˛ §Çáƒy •ˆÏ° n(n+1) §Ó≈òy•z 3 myÓ˚y !ÓË˛yçƒ–

(v) ≤ÃÌÙ nÈüÈ§ÇáƒÜ˛ fl∫yË˛y!ÓÜ˛ §ÇáƒyÓ˚ ÓˆÏà≈Ó˚ §Ù!‹T = 
1

6
1 2 1n n n( )( )+ +

(vi) ≤ÃÌÙ nÈüÈ§ÇáƒÜ˛ fl∫yË˛y!ÓÜ˛ §ÇáƒyÓ˚ âˆÏlÓ˚ §Ù!‹T = 
n n( )+





1

2

2

(vii) §Ü˛° n∈N ~Ó˚ çlƒñ ån2+nä Î%@¬ fl∫yË˛y!ÓÜ˛ §Çáƒy–

(viii) §Ü˛° n∈N ~Ó˚ çlƒñ n(n+1)(2n+1) §Ó≈òy 6 myÓ˚y !ÓË˛yçƒ–

(ix) ˛õÓ˚˛õÓ˚ !ï˛l!ê˛ ôlydÜ˛ xá[˛ §ÇáƒyÓ˚ âˆÏlÓ˚ §Ù!‹T §Ó≈òy 9 myÓ˚y !ÓË˛yçƒ–
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(x) nÈüÈôlydÜ˛ Î%@¬ xá[˛ §Çáƒy •ˆÏ°ñ an – bn §Ó≈òy åa+bä myÓ˚y !ÓË˛yçƒ–

(xi) 1+3+5+................+(2n–1) = n2, n ³ 1

l xyˆÏÓ˚y•î l#!ï˛ˆÏï˛ ≤ÃÙyˆÏî ò%!ê˛ ôy˛õ Ó˚ˆÏÎ˚ˆÏSÈ ÈüüüÈ

ày!î!ï˛Ü˛ xyˆÏÓ˚y•ˆÏîÓ˚ ≤ÃÌÙ ôyˆÏ˛õ ≤ÃÙyî Ü˛Ó˚ˆÏï˛ •ˆÏÓ P(1) §ï˛ƒ– ~•z ôy˛õˆÏÜ˛ !Ë˛!_hflÏÓ˚ åbasic stepä Ó°y •Î˚–

˛õÓ˚Óï˛#≈ ôy˛õˆÏÜ˛ Ó°y •Î˚ xyˆÏÓ˚y•# hflÏÓ˚ åinductive stepä– ~áyˆÏl xyÙÓ˚y ôˆÏÓ˚ ˆl•z n=K ~Ó˚ çlƒ P(K) §ï˛ƒñ
ˆÎáyˆÏl K ôlydÜ˛ xá[˛ §Çáƒy ~ÓÇ xyÙyˆÏòÓ˚ ≤ÃÙyî Ü˛Ó˚ˆÏï˛ •ˆÏÓ n=K+1 ~Ó˚ çlƒ xÌ≈yÍ P(K+1) §ï˛ƒ– ï˛y•ˆÏ° !ÓÓ,!ï˛!ê˛
ˆÎˆÏÜ˛yˆÏly fl∫yË˛y!ÓÜ˛ §Çáƒy nÈüÈ~Ó˚ çlƒ ≤ÃˆÏÎyçƒ–

xl%¢#°l# ÈüÈ 4

Ü˛ ÈüÈ !ÓË˛yà

˜lÓƒ!_´Ü˛ ≤ÃŸ¿yÓ°# ≠ [ ≤Ã!ï˛!ê˛ ≤ÃˆÏŸ¿Ó˚ Ùyl 1 xÌÓy 2  l¡∫Ó˚ ]

1) §!ë˛Ü˛ í˛z_Ó˚!ê˛ !lÓ≈yã˛l Ü˛ˆÏÓ˚y  :

(i) ≤ÃÌÙ n §ÇáƒÜ˛ fl∫yË˛y!ÓÜ˛ §ÇáƒyÓ˚ §Ù!‹T ÈüüüÈ

(a) n (b) 
n n( )+1

2
(c) 

1

6
1 2 1n n n( )( )+ + (d) 

n n( )+





1

2

2

(ii) ≤ÃÌÙ n §ÇáƒÜ˛ fl∫yË˛y!ÓÜ˛ §ÇáƒyÓ˚ ÓˆÏà≈Ó˚ §Ù!‹T ÈüüüÈ

(a) n2 (b) 
n n( )+1

2
(c) 

1

6
1 2 1n n n( )( )+ + (d) 

n n( )+





1

2

2

(iii) Î!ò 10n+3.4n+2+Kñ  9 myÓ˚y !ÓË˛yçƒ •Î˚ñ Îál nÎN, ï˛ˆÏÓ KÈüÈ~Ó˚ «%˛oï˛Ù ôlydÜ˛ Ùyl •ˆÏÓ ÈüüüÈ

(a) 5 (b) 3 (c) 7 (d) 1

(iv) nÎN  ~Ó˚ çlƒ 3.52n+1+23n+1 !ÓË˛yçƒ •ˆÏÓ ÈüüüÈ

(a) 19 (b) 17 (c) 23 (d) 25

(v) Î!ò xn–1 Ó˚y!¢!ê˛ x–K myÓ˚y !ÓË˛yçƒ •Î˚ñ ï˛ˆÏÓ KÈüÈ~Ó˚ ôlydÜ˛ «%˛oï˛Ù Ùyl •ˆÏÓ ÈüüüÈ

(a) 1 (b) 2 (c) 3 (d) 4

(vi) ≤ÃÌÙ n §ÇáƒÜ˛ fl∫yË˛y!ÓÜ˛ §ÇáƒyÓ˚ âl=ˆÏ°yÓ˚ §Ù!‹T ÈüüüÈ

(a) n3 (b) 
n n( )+1

2
(c) 

1

6
1 2 1n n n( )( )+ + (d) 

n n( )+





1

2

2

(vii) Î!ò I
n
=5n+3 •Î˚ñ ï˛ˆÏÓ I

n
 ÈüÈ~Ó˚ ˆ¢£Ïï˛Ù xB˛!ê˛ •ˆÏÓ ÈüüüÈ

(a) 5 (b) 8 (c) 3 (d) í˛z˛õˆÏÓ˚Ó˚ ˆÜ˛yl!ê˛•z lÎ˚
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(viii) Î!ò n∈N ~ÓÇ n < +( )2 1
6

, ï˛ˆÏÓ n ~Ó˚ Ó,•_Ù Ùyl •ˆÏÓ ÈüüüÈ

(a) 199 (b) 197 (c) 195 (d) 198

(ix) Î!ò 3n+1 < 4n §ï˛ƒ •Î˚ñ ï˛ˆÏÓ n ~Ó˚ «%˛oï˛Ù ôlydÜ˛ Ùyl •ˆÏÓ ÈüüüÈ

(a) 1 ~Ó˚ çlƒ (b) 2 ~Ó˚ çlƒ (c) 3 ~Ó˚ çlƒ (d) 4 ~Ó˚ çlƒ

(x) 34n+2+ 52n+1, n∈N –

(a) 8 myÓ˚y !ÓË˛yçƒ (b) 14 myÓ˚y !ÓË˛yçƒ (c)  4 myÓ˚y !ÓË˛yçƒ (d) í˛z˛õˆÏÓ˚Ó˚ ˆÜ˛yl!ê˛•z lÎ˚

(xi) n! > 2n–1 §ï˛ƒ •Î˚ñ Îál

(a) §Ü˛° n>1, n∈N ~Ó˚ çlƒ (b) §Ü˛° n>2, n∈N ~Ó˚ çlƒ
(c) §Ü˛° n∈N ~Ó˚ çlƒ (d) í˛z˛õˆÏÓ˚Ó˚ ˆÜ˛yl!ê˛•z lÎ˚

(xii) Î!ò n ôlydÜ˛ xá[˛ §Çáƒy •Î˚ñ ï˛ˆÏÓ 4n–3n–1 •ˆÏÓ –

(a) 5 myÓ˚y !ÓË˛yçƒ (b) 9 myÓ˚y !ÓË˛yçƒ (c) 8 myÓ˚y !ÓË˛yçƒ (d) 27 myÓ˚y !ÓË˛yçƒ

(xiii) 2n > n2  §ï˛ƒñ §Ü˛° n≥K ˛õ)î≈§ÇáƒyÓ˚ çlƒñ ï˛ˆÏÓ K =

(a) 5 (b) 3 (c) 2 (d) í˛z˛õˆÏÓ˚Ó˚ ˆÜ˛yl!ê˛•z lÎ˚

(xiv) n Îál ˆÜ˛yl fl∫yË˛y!ÓÜ˛ §Çáƒyñ ï˛ál an+1+(a+1)2n–1 Ó˚y!¢!ê˛ §Ó≈òy ˆÎ Ó˚y!¢!ê˛Ó˚ myÓ˚y !ÓË˛yçƒ •ˆÏÓ ÈüüüÈ

(a) a2+a+1 (b) (a+1)2 (c) a2–a+1 (d) a2+1

2. x!ï˛ §Ç!«˛Æ í˛z_Ó˚ôÙ#≈ ≤ÃŸ¿ ≠ [ ≤Ã!ï˛!ê˛ ≤ÃˆÏŸ¿Ó˚ Ùyl 1 xÌÓy 2 l¡∫Ó˚ ]

(i) Î!ò P(n) ày!î!ï˛Ü˛ !ÓÓ,!ï˛ ~Ó˚*˛õ ˆÎ ‘n(n+1)’ Î%@¬ •Î˚ñ ï˛ˆÏÓ P(3)ÈüÈ~Ó˚ Ùyl Ü˛ï˛⁄

(ii) Î!ò P(n)  ày!î!ï˛Ü˛ !ÓÓ,!ï˛ ~Ó˚*˛õ ̂ Î ‘2n
≥3n’ ~ÓÇ Î!ò P(r) §ï˛ƒ •Î˚ñ ï˛ˆÏÓ ≤ÃÙyî Ü˛ˆÏÓ˚y P(r+1) §ï˛ƒ •ˆÏÓ–

(iii) ày!î!ï˛Ü˛ !ÓÓ,!ï˛ P(n) ~Ó˚ ~Ó˚*˛õ ~Ü˛!ê˛ í˛zòy•Ó˚î òyG Îy §Ü˛° n∈N ~Ó˚ çlƒ §ï˛ƒ •Î˚–

(iv) Î!ò xn–1 Ó˚y!¢!ê˛ åx–Kä myÓ˚y !ÓË˛yçƒ •Î˚ñ ï˛ˆÏÓ KÈüÈ~Ó˚ §Ó≈!l¡¨ ôlydÜ˛ xá[˛ Ùyl Ü˛ï˛ •ˆÏÓ⁄

(v) ÙˆÏl Ü˛ˆÏÓ˚y  P(n) !ÓÓ,!ï˛!ê˛ •°ñ ‘‘n(n+1)(n+2) Ó˚y!¢!ê˛ 12 myÓ˚y !ÓË˛yçƒ’’ ̂ òáyG ̂ Î P(3) ~ÓÇ P(4) §ï˛ƒñ
!Ü˛v P(5) §ï˛ƒ lÎ˚–

(vi) Î!ò x ~ÓÇ y ˆÎˆÏÜ˛yˆÏly ò%!ê˛ ˛õ,ÌÜ˛ xá[˛ §Çáƒy •Î˚ ~ÓÇ P(n) !ÓÓ,!ï˛ ‘‘xn–yn §Ü˛° nÈüÈ~Ó˚ çlƒ x–y myÓ˚y
!ÓË˛yçƒ’’– Î!ò P(r) §ï˛ƒ •Î˚ñ ï˛ˆÏÓ ≤ÃÙyî Ü˛ˆÏÓ˚y ˆÎ P(r+1) §ï˛ƒ •ˆÏÓ–

(vii) §Ü˛° n∈N ~Ó˚ çlƒñ P(n) !ÓÓ,!ï˛ ‘‘32n ˆÜ˛ Îál 8 myÓ˚y Ë˛yà Ü˛Ó˚y •Î˚ñ ï˛ál Ë˛yàˆÏ¢£Ï §Ó≈òy 1 •Î˚’’– Î!ò
P(r) §ï˛ƒ •Î˚ñ ï˛ˆÏÓ ≤ÃÙyî Ü˛ˆÏÓ˚y ˆÎ P(r+1) §ï˛ƒ •ˆÏÓ–

(viii) ≤ÃÙyî Ü˛ˆÏÓ˚y n2 < 2n x§Ùï˛y!ê˛ §Ü˛° n≥5 fl∫yË˛y!ÓÜ˛ §ÇáƒyÓ˚ çlƒ §ï˛ƒ–

(ix) ≤ÃÙyî Ü˛ˆÏÓ˚y  2n < (n+2)! x§Ùï˛y!ê˛ §Ü˛° fl∫yË˛y!ÓÜ˛ §Çáƒy nÈüÈ~Ó˚ çlƒ §ï˛ƒ–
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(x) §Ü˛° nÎN, P(n) ày!î!ï˛Ü˛ !ÓÓ,!ï˛ ~Ó˚*˛õ ̂ Îñ ‘‘10n+3.4n+2+5 §Ó≈òy 9 myÓ˚y !ÓË˛yçƒ’’– Î!ò P(r) §ï˛ƒ •Î˚ñ
ï˛ˆÏÓ ≤ÃÙyî Ü˛ˆÏÓ˚y ˆÎ P(r+1) §ï˛ƒ •ˆÏÓ–

(xi) §Ü˛° nÎN, P(n) ày!î!ï˛Ü˛ !ÓÓ,!ï˛ ~Ó˚*˛õ ˆÎñ (ab)n=an.bn– Î!ò P(r) §ï˛ƒ •Î˚ñ ï˛ˆÏÓ ≤ÃÙyî Ü˛ˆÏÓ˚y ˆÎ
P(r+1) §ï˛ƒ •ˆÏÓ–

(xii) §Ü˛° nÎN, P(n) ày!î!ï˛Ü˛ !ÓÓ,!ï˛ ~Ó˚*˛õ ˆÎñ ÚÚx2n–y2n Ó˚y!¢ §Ó≈òy åx+yä myÓ˚y !ÓË˛yçƒÛÛ– Î!ò P(r) §ï˛ƒ
•Î˚ñ ï˛ˆÏÓ ≤ÃÙyî Ü˛ˆÏÓ˚y ˆÎ P(r+1) §ï˛ƒ •ˆÏÓ–

(xiii) §Ü˛° nÎN, P(n) ày!î!ï˛Ü˛ !ÓÓ,!ï˛ ~Ó˚*˛õ ̂ Îñ 2 2 2+ + +  n §ÇáƒÜ˛ ̨ õò < 2– Î!ò P(r) §ï˛ƒ •Î˚ñ ï˛ˆÏÓ

≤ÃÙyî Ü˛ˆÏÓ˚y ˆÎ P(r+1) §ï˛ƒ •ˆÏÓ–

(xiv) §Ü˛° nÎN, P(n) ày!î!ï˛Ü˛ !ÓÓ,!ï˛ ~Ó˚*˛õ ˆÎñ ‘‘n3+(n+1)3+(n+2)3 §Ó≈òy 9 myÓ˚y !ÓË˛yçƒÛÛ–  Î!ò P(r)

§ï˛ƒ •Î˚ñ ï˛ˆÏÓ ≤ÃÙyî Ü˛ˆÏÓ˚y ˆÎ P(r+1) §ï˛ƒ •ˆÏÓ–

(xv) §Ü˛° nÎN, P(n) !ÓÓ,!ï˛ ~Ó˚*˛õ ˆÎñ ‘‘102n–1+1 §Ó≈òy 11 myÓ˚y !ÓË˛yçƒÛÛ– Î!ò P(r) §ï˛ƒ •Î˚ñ ï˛ˆÏÓ ≤ÃÙyî
Ü˛ˆÏÓ˚y ˆÎ P(r+1) §ï˛ƒ •ˆÏÓ–

á ÈüÈ !ÓË˛yà

3. §Ç!«˛Æ í˛z_Ó˚ôÙ#≈ ≤ÃŸ¿ ≠ [ ≤Ã!ï˛!ê˛ ≤ÃˆÏŸ¿Ó˚ Ùyl 3 l¡∫Ó˚ ]

(i) §Ü˛° nÎN ~Ó˚ çlƒ 2n+7<(n+3)2 •ˆÏ° ˆòáyG ˆÎñ 2(n+1)+7<(n+4)2–

(ii) Î!ò 1.1!+2.2!+3.3!+.............+n.n! = (n+1)!–1, •ˆÏ° ˆòáyG ˆÎñ
1.1!+2.2!+3.3!+.............+n.n!+(n+1)(n+1)! = (n+2)!–1

(iii) Î!ò nÎN, x > –1 ~ÓÇ (1+x)n ³ 1+nx •ˆÏ°ñ ≤ÃÙyî Ü˛ˆÏÓ˚y ˆÎñ (1+x)n+1 ³ 1+(n+1)x–

(iv) ày!î!ï˛Ü˛ xyˆÏÓ˚y•î ï˛ˆÏ_¥Ó˚ ≤ÃˆÏÎ˚yˆÏà ≤ÃÙyî Ü˛ˆÏÓ˚y n
n

< + + +
1

1

1

2

1
............ , §Ü˛° fl∫yË˛y!ÓÜ˛ §Çáƒy

n³2 ~Ó˚ çlƒ–

(v) ~Ü˛!ê˛ ˆ◊!î a
1
,a

2
,a

3
............. ~Ó˚*ˆÏ˛õ §ÇK˛yï˛ ˆÎñ a

1 
= 3 ~ÓÇ a

k 
= 7a

k–1
ñ §Ü˛° fl∫yË˛y!ÓÜ˛ §Çáƒy k ³ 2ñ

ï˛ˆÏÓ §Ü˛° fl∫yË˛y!ÓÜ˛ §ÇáƒyÓ˚ çlƒ ˆòáyG ˆÎñ a
n 
= 3.7n–1–

(vi) ~Ü˛!ê˛ ˆ◊!î b
0
, b

1
, b

2
 ................... ~Ó˚*ˆÏ˛õ §ÇK˛yï˛ ˆÎñ b

0 
= 5 ~ÓÇ b

k 
= 4+b

k–1
ñ §Ü˛° fl∫yË˛y!ÓÜ˛

§Çáƒy kÈüÈ~Ó˚ çlƒ– ï˛ˆÏÓ ày!î!ï˛Ü˛ xyˆÏÓ˚y•î ï˛ˆÏ_¥Ó˚ ≤ÃˆÏÎ˚yˆÏà §Ü˛° fl∫yË˛y!ÓÜ˛ §Çáƒy nÈüÈ~Ó˚ çlƒ ˆòáyG ˆÎñ
b

n
 = (n-1) 4+9–

(vii) Î!ò n ³ 3 ~ÓÇ nÎN •Î˚ ï˛ˆÏÓ ≤ÃÙyî Ü˛ˆÏÓ˚y 2n < n2

(viii) Î!ò A =
−

−










3 4

1 1
, ï˛ˆÏÓ ày!î!ï˛Ü˛ xyˆÏÓ˚y•î ï˛ˆÏ_¥Ó˚ ≤ÃˆÏÎ˚yˆÏà ≤ÃÙyî Ü˛ˆÏÓ˚y ̂ Îñ A

n n

n n
n =

+ −

−










1 2 4

1 2
–

(ix) ày!î!ï˛Ü˛ xyˆÏÓ˚y•î ï˛ˆÏ_¥Ó˚ ≤ÃˆÏÎ˚yˆÏà ≤ÃÙyî Ü˛ˆÏÓ˚y ˆÎñ  3n < n!, ˆÎáyˆÏl n ³ 7 ~ÓÇ n ˛õ)î≈§Çáƒy–
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(x) ày!î!ï˛Ü˛ xyˆÏÓ˚y•î ï˛ˆÏ_¥Ó˚ ≤ÃˆÏÎ˚yˆÏà ≤ÃÙyî Ü˛ˆÏÓ˚yñ  1.2+2.3 + 3.4 + ..... + n(n+1) =
1

3
1 2 1n n n( )( )+ + ñ

ˆÎáyˆÏl nÎN–

(xi) ày!î!ï˛Ü˛ xyˆÏÓ˚y•î ï˛ˆÏ_¥Ó˚ ≤ÃˆÏÎ˚yˆÏà ≤ÃÙyî Ü˛ˆÏÓ˚yñ 12+22+32+..............n2 >
n3

3
ñ nÎN–

(xii) ày!î!ï˛Ü˛ xyˆÏÓ˚y•î ï˛ˆÏ_¥Ó˚ ≤ÃˆÏÎ˚yˆÏà ≤ÃÙyî Ü˛ˆÏÓ˚yñ 2+3.2+4.22+.............(n+1).2n–1 = n.22nñ nÎN–

à ÈüÈ !ÓË˛yà

ò#â≈ í˛z_Ó˚ôÙ#≈ ≤ÃŸ¿ ≠ [ ≤Ã!ï˛!ê˛ ≤ÃˆÏŸ¿Ó˚ Ùyl 4 xÌÓy 6 l¡∫Ó˚ ]

nÎN •ˆÏ° ày!î!ï˛Ü˛ xyˆÏÓ˚y•î ï˛ˆÏ_¥Ó˚ ≤ÃˆÏÎ˚yˆÏà ≤ÃÙyî Ü˛ˆÏÓ˚y ÈüüüÈ

(i) 1
1

1 2

1

1 2 3

1

1 2 3

2

1
+

+
+

+ +
+ +

+ + + +
=

+
.............

........ n

n

n

(ii) 1.2 + 2.22+3.23+ ...........+ n.2n = (n–1).2n+1+ 2

(iii) cosa+cos(a+b) + cos(a+2b) +..........+ cos[a+(n–1)b] = 
cos . .sin

sin

α β β

β

+[ ]−n n1
2 2

2

(iv) cosq.cos2q.cos22q...........cos2n–1q = 
sin

sin

2

2

n

n

θ
θ

(v) ˆòáyG ˆÎ (52n+2 – 24n – 5) §Ó≈òy 576 myÓ˚y !ÓË˛yçƒ ˆ§áyˆÏl nÎN.

(vi) ≤ÃÙyî Ü˛ˆÏÓ˚y (cosq + isinq)n = (cosnq + isinnq)

(vii) 1
1

2
1

1

3
1

1

4
1

1

12 2 2 2
−






 −





 −





 −

−






............

( )n 
 =

+
+

n

n

2

2 2

(viii) n n n n
n

nC C C C0 1 2 2+ + + + =............

(ix) ≤ÃÙyî Ü˛ˆÏÓ˚y / (xn – yn) Ó˚y!¢!ê˛ §Ó≈òy (x – y) myÓ˚y !ÓË˛yçƒ–

(x) ày!î!ï˛Ü˛ xyˆÏÓ˚y•î ï˛ˆÏ_¥Ó˚ ≤ÃˆÏÎ˚yˆÏà ≤ÃÙyî Ü˛ˆÏÓ˚y È32n+2–8n–9 §Ó≈òy 64 myÓ˚y !ÓË˛yçƒñ ˆÎáyˆÏl nÎN–

(xi) ày!î!ï˛Ü˛ xyˆÏÓ˚y•î ï˛ˆÏ_¥Ó˚ ≤ÃˆÏÎ˚yˆÏà ≤ÃÙyî Ü˛ˆÏÓ˚y ˆÎñ n Èü È~Ó˚ §Ü˛° ôlydÜ˛ xá[˛ ÙyˆÏlÓ˚ çlƒ

sin sinnx n x≤ –

(xii) ày!î!ï˛Ü˛ xyˆÏÓ˚y•î ï˛ˆÏ_¥Ó˚ ≤ÃˆÏÎ˚yˆÏà ≤ÃÙyî Ü˛ˆÏÓ˚y ̂ Îñ  n, P ôlydÜ˛ xá[˛ §Çáƒy •ˆÏ° Pn+1+(P+1)2n–1 Ó˚y!¢!ê˛
§Ó≈òy (P2+P+1) myÓ˚y !ÓË˛yçƒ •ˆÏÓ–
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í z̨_Ó˚Ùy°y

Ü˛ ÈüÈ !ÓË˛yà

1. i) b) ii) c iii) a iv) b

v) a vi) d vii) b viii) b

ix) d x) b xi) b xii) b

xiii) a xiv) a

2. i) p(3) : 3 (3+1) •° ˆçyí˛¸y §Çáƒy

v) k = 1
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xôƒyÎ˚ ÈüüüÈ 5

ç!ê˛° Ó˚y!¢ G !mâyï˛ §Ù#Ü˛Ó˚î
(Complex Numbers and Quadratic Equations)

=Ó˚&c˛õ)î≈ !Ó£ÏÎ˚ G Ê˛°yÊ˛° ≠

l ç!ê˛° Ó˚y!¢Ó˚ §ÇK˛y ≠

ò%!ê˛ ÓyhflÏÓ Ó˚y!¢ x, yÈüÈ~Ó˚ e´ÙÎ%à° åx,yÈä Î!ò x+iy i = −( )1 È xyÜ˛yˆÏÓ˚Ó˚ ≤Ãï˛#Ü˛ !òˆÏÎ˚ ≤ÃÜ˛y!¢ï˛ •Î˚ñ ï˛ˆÏÓ åx, yä
e´ÙÎ%à°ˆÏÜ˛ ç!ê˛° åcomplexä Ó˚y!¢ Ó°y •Î˚– xÈüÈˆÜ˛ ç!ê˛° Ó˚y!¢Ó˚ ÓyhflÏÓ xÇ¢ ~ÓÇ yÈüÈˆÜ˛ ï˛yÓ˚ xÓyhflÏÓ xÇ¢ Ó°y
•Î˚–

~Ü˛!ê˛ ç!ê˛° Ó˚y!¢ Z=x+iy ˆÜ˛ §¡õ)î≈ ÓyhflÏÓ Ó°y •ˆÏÓ Î!ò y=0 xÌ≈yÍ imp(Z)=0 •Î˚ ~ÓÇ §¡õ)î≈ Ü˛y“!lÜ˛ Ó°y
•ˆÏÓ Î!ò x= 0 xÌ≈yÍ Re(Z)=0 •Î˚–

Î!ò x, y ÓyhflÏÓ ~ÓÇ i = −1  •Î˚ ï˛ˆÏÓ åx+iyä G åx–iyä ç!ê˛° Ó˚y!¢ ò%!ê˛Ó˚ ~Ü˛!ê˛ˆÏÜ˛ xlƒ!ê˛Ó˚ ≤Ã!ï˛ˆÏÎyà# Óy

xl%Ó¶˛# åconjugate ä ç!ê˛° Ó˚y!¢ Ó°y •Î˚– Z ç!ê˛° Ó˚y!¢Ó˚ ≤Ã!ï˛ˆÏÎyà# ç!ê˛° Ó˚y!¢ Z  ≤Ãï˛#Ü˛ !òˆÏÎ˚ ≤ÃÜ˛y¢ Ü˛Ó˚y
•Î˚–

l xl%Ó¶˛# ç!ê˛°Ó˚y!¢Ó˚ ôÙ≈§)Ù• ≠

Î!ò  Z =x+iy •Î˚ñ ï˛ˆÏÓ §ÇK˛y ˆÌˆÏÜ˛ Z = x–iy

i) Z Z= , ˆÎáyˆÏl Z  •°  Z ç!ê˛° Ó˚y!¢Ó˚ xl%Ó¶˛# ç!ê˛° Ó˚y!¢ ~ÓÇ Z  •° Z  ç!ê˛° Ó˚y!¢Ó˚ xl%Ó¶˛# ç!ê˛°
Ó˚y!¢–

ii) Z Z x Z+ = =2 2Re ( )

iii) Z Z iy i Z− = =2 2 Im ( )

iv) ZZ x y= +2 2

v) Z Z Z Z1 2 1 2+ = +

vi) Z Z Z Z1 2 1 2− = −

vii) Z Z Z Z1 2 1 2. .=

viii)
Z

Z

Z

Z
1

2

1

2









 = , ~•z ¢ˆÏï≈˛ Z

2
, Z2 ≠ 0
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l ò%!ê˛ ç!ê˛° Ó˚y!¢ Z1= x1+iy1 ~ÓÇ Z2=x2+iy2 §Ùyl •Î˚ Î!ò x1=x2 ~ÓÇ y1=y2 •Î˚–

l ç!ê˛° Ó˚y!¢Ó˚ Ó#çà!îï˛ ≠

ÙˆÏl Ü˛ˆÏÓ˚y  Z1=x1+iy1  ~ÓÇ Z2=x2+iy2 ò%!ê˛ ç!ê˛° Ó˚y!¢ •Î˚ ï˛ˆÏÓ

i) ç!ê˛° Ó˚y!¢ ò%!ê˛Ó˚ ˆÎyàÊ˛°

Z1+Z2 = (x1+x2) + i(y1+y2)

ii) ç!ê˛° Ó˚y!¢ ò%!ê˛Ó˚ !ÓˆÏÎ˚yàÊ˛°

Z1–Z2 = (x1–x2) + i(y1–y2)

iii) ç!ê˛° Ó˚y!¢ ò%!ê˛Ó˚ =îÊ˛°

Z1Z2 = (x1+iy1)(x2+iy2) = (x1x2–y1y2) + i(x1y2+y1x2)

iv) ç!ê˛° Ó˚y!¢ ò%!ê˛Ó˚ Ë˛yàÊ˛°

Z

Z
Z Z

x x y y

x y
i

x y x y

x y
1

2

1 2
1 1 2 1 2

2
2

2
2

2 1 1 2

2
2

2
2

= =
+
+









 +

−
+











−

l Î!ò Z =x+iy •Î˚ ï˛ˆÏÓ (x2+y2) ~Ó˚ ôlydÜ˛ Óà≈Ù)°ˆÏÜ˛ Z ç!ê˛° Ó˚y!¢Ó˚ Ù!í˛í˛z°y§ Ó°y •Î˚ ~ÓÇ ï˛y mod Z Óy |Z|

≤Ãï˛#Ü˛ !òˆÏÎ˚ ≤ÃÜ˛y¢ Ü˛Ó˚y •Î˚– §%ï˛Ó˚yÇñ Z=x+iy •ˆÏ° Z x y= +2 2 –

l Î!ò Z =x+iy •Î˚ ï˛ˆÏÓ  q ~Ó˚ xllƒ ÙyˆÏlÓ˚ çlƒ x=|Z|cosq, y=|Z|sinq ~ÓÇ –p<q£p  x§Ùï˛y !§k˛ Ü˛ˆÏÓ˚
ï˛yˆÏÜ˛ xyÓ˚=ˆÏÙˆÏrê˛Ó˚ Ù)áƒÙyl åprincipal valueä Ó°y •Î˚ ~ÓÇ ~•z ÙylˆÏÜ˛ arg Z xÌÓy amp Z ≤Ãï˛#Ü˛ !òˆÏÎ˚
≤ÃÜ˛y¢ Ü˛Ó˚y •Î˚–

l Î!ò P(Z) !Ó®%!ê˛ argand !ã˛ˆÏe ç!ê˛° Ó˚y!¢ Z =(x,y)=x+iy ~ÓÇ arg Z=q ˆÜ˛ §)!ã˛ï˛ Ü˛ˆÏÓ˚ ï˛ˆÏÓñ

i) 0
2

< <θ
π

, Îál P ≤ÃÌÙ ˛õyˆÏò xÓ!fliï˛ •Î˚–

ii)
π

θ π
2

< < , Îál P !mï˛#Î˚ ˛õyˆÏò xÓ!fliï˛ •Î˚–

iii) − < < −π θ
π
2

, Îál P ï,˛ï˛#Î˚ ˛õyˆÏò xÓ!fliï˛ •Î˚–

iv) − < <
π

θ
2

0 , Îál P ã˛ï%˛Ì≈ ˛õyˆÏò xÓ!fliï˛ •Î˚–

l Z = r(cosq+isinq) xyÜ˛yÓ˚ˆÏÜ˛ Z  ç!ê˛° Ó˚y!¢Ó˚ Ù!í˛í˛z°y§ÈüÈxƒyÙ!≤’!ã˛í˛zí˛ xyÜ˛yÓ˚ Ó°y •Î˚ñ ~áyˆÏl r = |Z| ~ÓÇq = argZ ˆÎáyˆÏl –p<q£p – ÓyhflÏÓ x«˛

Ü˛
y“

!l
Ü˛

 x
«

˛
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l x+iy = 0  •ˆÏ° x= 0 G y=0 •ˆÏÓ–

l i= −1 ,  i2 = –1,  i3 = –i,   i4 = 1

i ÈüÈ~Ó˚ ˆÎ ˆÜ˛yˆÏly xá[˛ âyˆÏï˛Ó˚ Ùyl i xÌÓy (–i) xÌÓy 1 xÌÓy (–1) •ˆÏÓ–

l Z Z Z Z1 2 1 2+ ≤ +

l Z Z Z Z1 2 1 2=

l

Z

Z

Z

Z
1

2

1

2

=

l i) arg arg argZ Z Z Z m1 2 1 2( ) = + +

ii) arg arg arg
Z

Z
Z Z m1

2

1 2









 = − +

ˆÎáyˆÏl m= 0,  xÌÓy 2p  xÌÓy  (–2p)

l qÈüÈ~Ó˚ ̂ Î xllƒ Ùyl –p< q£p ¢ï≈˛!ê˛ˆÏÜ˛ !§k˛ Ü˛ˆÏÓ˚ ̂ §!ê˛ˆÏÜ˛ xyÓ˚=ˆÏÙˆÏrê˛Ó˚ Ù%áƒÙyl åprincipal valueä Ó°y •Î˚–

l 1 ~Ó˚ âlÙ)° !ï˛l!ê˛ •° 1, w, w2, ˆÎáyˆÏl ω =
− +1 3

2

i  xÌÓy ω2 1 3

2
=

− − i  ~ÓÇ w, w2 ˆÜ˛ 1üÈ~Ó˚

Ü˛y“!lÜ˛ âlÙ)° Ó°y •Î˚–

l 1 ~Ó˚ Ü˛y“!lÜ˛ âlÙ)° w •ˆÏ° w3 = 1 ~ÓÇ 1+w+w2 = 0 •ˆÏÓ–

l !mâyï˛ §Ù#Ü˛Ó˚î ≠

ax2+bx+c = 0, a ¹ 0 ~•z xyÜ˛yˆÏÓ˚Ó˚ §Ù#Ü˛Ó˚îˆÏÜ˛ Ó°y •Î˚ ã˛°Ó˚y!¢ xÈüÈ~Ó˚ !mâyï˛ §Ù#Ü˛Ó˚î–

ˆÎ ˆÜ˛yˆÏly !mâyï˛ §Ù#Ü˛Ó˚ˆÏîÓ˚ ò%!ê˛ ~ÓÇ ˆÜ˛Ó°Ùye ò%!ê˛ Ó#ç ÌyˆÏÜ˛–

a, b ~ÓÇ c ÓyhflÏÓ §•à!Ó!¢‹T !mâyï˛ §Ù#Ü˛Ó˚ˆÏîÓ˚ Ó#çmÎ˚ !lˆÏ¡¨ ≤Ãò_

x
b b ac

a
=

− ± −2 4

2
.

l ax2+bx+c = 0, (a ¹ 0) §Ù#Ü˛Ó˚ˆÏî Ó#ç=ˆÏ°y Î!ò a G b •Î˚ ï˛ˆÏÓ α =
− + −b b ac

a

2 4

2
 ~ÓÇ

β =
− − −b b ac

a

2 4

2
, ˆÎáyˆÏl (b2–4ac) ˆÜ˛ Ó°y •Î˚ ax2+bx+c = 0 §Ù#Ü˛Ó˚ˆÏîÓ˚ !lÓ˚*˛õÜ˛–
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l Ó#çmˆÏÎ˚Ó˚ ≤ÃÜ,˛!ï˛ ≠

i) Î!ò !lÓ˚*˛õÜ˛ ôlydÜ˛ •Î˚ (b2–4ac>0) •Î˚ ï˛ˆÏÓ ax2+bx+c=0 §Ù#Ü˛Ó˚ˆÏîÓ˚ Ó#ç ò%!ê˛ α ~ÓÇ β ÓyhflÏÓ G
x§Ùyl •ˆÏÓ–

ii) Î!ò !lÓ˚*˛õÜ˛ ¢)lƒ •Î˚ (b2–4ac=0) ï˛ˆÏÓ ax2+bx+c=0 §Ù#Ü˛Ó˚ˆÏîÓ˚ Ó#ç ò%!ê˛ ÓyhflÏÓ G §Ùyl •ˆÏÓ–

iii) Î!ò !lÓ˚*˛õÜ˛ }lydÜ˛ •Î˚ (b2–4ac < 0) ï˛ˆÏÓ ax2+bx+c=0 §Ù#Ü˛Ó˚ˆÏîÓ˚ Ó#ç=ˆÏ°y x§Ùyl G Ü˛y“!lÜ˛
• Ï̂Ó–

iv) Î!ò !lÓ˚*˛õÜ˛ ôlydÜ˛ ~ÓÇ ̨õ)î≈Óà≈Ó˚y!¢ •ˆÏ° ax2+bx+c=0 §Ù#Ü˛Ó˚ˆÏîÓ˚ Ó#ç=ˆÏ°y ÓyhflÏÓñ Ù)°ò ~ÓÇ x§Ùyl
• Ï̂Ó–

xyÓyÓ˚ Î!ò !lÓ˚*˛õÜ˛ ôlydÜ˛ !Ü˛v ˛õ)î≈Óà≈ Ó˚y!¢ ly •Î˚ ï˛ˆÏÓ ax2+bx+c=0 §Ù#Ü˛Ó˚ˆÏîÓ˚ Ó#ç=ˆÏ°y ÓyhflÏÓñ
xÙ)°ò ~ÓÇ x§Ùyl •ˆÏÓ–

v) Î!ò b2–4ac (!lÓ˚*˛õÜ˛) ˛õ)î≈Óà≈ !Ü˛v a xÌÓy b ~Ó˚ ˆÎˆÏÜ˛yˆÏly ~Ü˛!ê˛ xÙ)°ò •Î˚ ï˛ˆÏÓ ax2+bx+c=0

§Ù#Ü˛Ó˚ˆÏîÓ˚ Ó#ç=ˆÏ°y xÙ)°ò •ˆÏÓ–

xl%¢#°l# -5
Ü˛ÈüÈ!ÓË˛yà

˜lÓƒ!_´Ü˛ ≤ÃŸ¿yÓ°# ≠ [ ≤Ã!ï˛!ê˛ ≤ÃˆÏŸ¿Ó˚ Ùyl 1 Óy 2  l¡∫Ó˚ ]

I. Ó‡Ù%á# !lÓ≈yã˛lôÙ#≈ ≤ÃŸ¿ : ( §!ë˛Ü˛ í˛z_Ó˚!ê˛ !lÓ≈yã˛l Ü˛ˆÏÓ˚y )

1) Î!ò Z = − − −2 5  •Î˚ ï˛ˆÏÓ Z  •ˆÏÓ

a) − + −2 5 b) 2 5− − c) 2 5+ − d) − +5 2i

2) Î!ò Z i= − +3 5  •Î˚ ï˛ˆÏÓ Z •ˆÏÓ

a) –3–5i b) 3+5i c) 5+3i d) 5–3i

3) ˆÎˆÏÜ˛yˆÏly ç!ê˛° Ó˚y!¢ ZÈüÈ~Ó˚ çlƒ |Z |+ |Z–1 | ÈüÈ~Ó˚ «%˛oï˛Ù Ùyl •ˆÏÓ

a) 0 b) 2 c) –1 d) 1

4) l#ˆÏã˛Ó˚ ˆÜ˛yl‰!ê˛ §ï˛ƒ

a) 2+3i> 1+4i b) 3+3i > 6+2i c) 5+9i > 5+6i d) ~ˆÏòÓ˚ ˆÜ˛yl!ê˛•z lÎ˚–

5) ç!ê˛° Ó˚y!¢ 1 3+ −( )  ~Ó˚ Ù!í˛í˛z°y§ •ˆÏÓ ÈüüüÈ

a) 2 b) –2 c) 3 d) –3

6) ç!ê˛° Ó˚y!¢ Z= –2 ÈüÈ~Ó˚ amplitude •ˆÏÓ ÈüüüÈ

a) π b) 
π
2

c) 
π
3

d) 
π
6
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7) ç!ê˛° Ó˚y!¢ Z =3i ~Ó˚ argument  •ˆÏÓ ÈüüüÈ

a) p b) 
π
2

c) 
π
3

d) 
π
6

8) Î!ò  x, y  ÓyhflÏÓ ~ÓÇ x+iy= i •Î˚ñ ï˛ˆÏÓ ÈüüüÈ

a) x=0, y=1 b) x=1, y=0 c) x=1, y=0 d) x=0, y=0

9) Z Z+( ) +( )3 3  ~Ó˚ §Ùï%˛°ƒ Ùyl •ˆÏÓ ÈüüüÈ

a) |Z+3|2 b) |Z–3| c) Z2+3 d) ~ˆÏòÓ˚ ˆÜ˛yˆÏly!ê˛•z lÎ˚–

10) Î!ò 1

1
1

+
−









 =

i

i

x

•Î˚ñ ï˛ˆÏÓ ÈüüüÈ

a) x= 2n+1 b) x=4n c) x=2n d) x=4n+1
Îál nÎN

11) x, yÎR, x+ iy ~Ü˛!ê˛ Ü˛y“!lÜ˛ ç!ê˛° Ó˚y!¢ •ˆÏÓ Î!ò ÈüüüÈ

a) x=0 b) y=0 c) x¹ 0 d) y¹0

12) Î!ò a+ib = c+id •Î˚ñ ï˛ˆÏÓ ÈüüüÈ

a) a2+b2 = 0 b) b2+c2 = 0 c) a2+b2 = c2+d2 d) b2+d2 = 0

13) x2+2 = 0 ~Ó˚ Ó#ç=!° •ˆÏÓ

a) ± 2i b) 2 c) 2i d) ~ˆÏòÓ˚ ˆÜ˛yˆÏly!ê˛•z lÎ˚

14) Î!ò x2+x+1=0 •ˆÏ° l#ˆÏã˛Ó˚ ˆÜ˛yl‰!ê˛ §ï˛ƒ

a) x
i

=
− ±1 3

2
b) x

i
=

− − 3

2
c) x

i
=

±1 3

2
d) x

i
=

−1 3

2

15) Î!ò x2–px+8 = 0 §Ù#Ü˛Ó˚ˆÏîÓ˚ Ó#ç=ˆÏ°yÓ˚ xhs˝Ó˚ 2 •ˆÏ° P •ˆÏÓ ÈüüüÈ

a) ±2 b) ±6 d) ±1 d) ±5

II. x!ï˛ §Ç!«˛Æ í˛z_Ó˚ôÙ#≈ ≤ÃŸ¿ ≠ [ ≤Ã!ï˛!ê˛ ≤ÃˆÏŸ¿Ó˚ Ùyl 1 Óy 2  l¡∫Ó˚ ]

1) §Ó˚° Ü˛ˆÏÓ˚y : 2i2 + 6i3 + 3i16 – 6i19 + 4i25

2) (7+5i) (7–5i) Ó˚y!¢!ê˛ a+ib xyÜ˛yˆÏÓ˚ ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚y–

3) − + −( ) −( )3 2 2 3 i  Ó˚y!¢!ê˛ a+ib xyÜ˛yˆÏÓ˚ ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚y–

4) − × −25 9  ÈüÈ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–
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5) Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y : 
( )1

1

3

3

−
−

i

i

6) x+i(3x–y) = 3–6i •ˆÏ° x ~ÓÇ yÈüÈ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

7) − −1 3i  ç!ê˛° Ó˚y!¢Ó˚ xyÓ˚=ˆÏÙˆÏrê˛Ó˚ Ù)áƒÙyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

8) |1–i|n = 2n, •ˆÏ° nÈüÈ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

9) ( ) ( )1 1+ = −i Z i Z  •ˆÏ° ˆòáyG ˆÎ Z iZ= − –

10) 5x2–7x–K= 0 §Ù#Ü˛Ó˚ˆÏîÓ˚ Ó#ç=!° ~ˆÏÜ˛ x˛õˆÏÓ˚Ó˚ xˆÏlylƒÜ˛ •ˆÏ° KÈüÈ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

11) x(x–3)=4 §Ù#Ü˛Ó˚ˆÏîÓ˚ Ó#ç=!° Î!ò a ~ÓÇ b •Î˚ ï˛ˆÏÓ a2+b2 ÈüÈ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

12) x2+px+q=0 ñ ̂ ÎáyˆÏl  p ~ÓÇ q ÓyhflÏÓñ §Ù#Ü˛Ó˚ˆÏîÓ˚ ~Ü˛!ê˛ Ó#ç Î!ò 2 + 3i •Î˚ ï˛ˆÏÓ p ~ÓÇ q !lî≈Î˚ Ü˛ˆÏÓ˚y–

á ÈüÈ !ÓË˛yà

§Ç!«˛Æ í˛z_Ó˚ôÙ#≈ ≤ÃŸ¿ ≠ [ ≤Ã!ï˛!ê˛ ≤ÃˆÏŸ¿Ó˚ Ùyl 3 l¡∫Ó˚ ]

1) Î!ò ( )1

2

2+
−

= +
i

i
x iy , •Î˚ ï˛ˆÏÓ x+y ÈüÈ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

2) 5
2

5 2 6 5+







 −( )







 ÷ +( )i

i i , a+ib xyÜ˛yˆÏÓ˚ ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚y–

3) (1+i)y2+(6+i) = (2+i)x •ˆÏ° x ~ÓÇ yüÈ~Ó˚ ÓyhflÏÓ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

4) x ~ÓÇ y !lî≈Î˚ Ü˛ˆÏÓ˚y Î!ò (3x–2iy)(2+i)2 =10(1+i)–

5) |Z| = 4  ~ÓÇ arg(Z) = 
5

6

π
 •ˆÏ°, ç!ê˛° Ó˚y!¢!ê˛ !lî≈Î˚ Ü˛ˆÏÓ˚y–

6) 2

1 2 2

−
−

i

i( )
 ç!ê˛° Ó˚y!¢Ó˚ xî%Ó¶˛# ç!ê˛° Ó˚y!¢ !lî≈Î˚ Ü˛ˆÏÓ˚y–

7) 1 3
2

+( )i ~Ó˚ xyÓ˚=ˆÏÙˆÏrê˛Ó˚ Ù%áƒÙyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

8)
2 3

3 2

+
+

i

i
 ç!ê˛° Ó˚y!¢Ó˚ xî%Ó¶˛# ç!ê˛° Ó˚y!¢ ~ÓÇ Ù!í˛í˛z°y§ !lî≈Î˚ Ü˛ˆÏÓ˚y–

9) Z i1 2 3= −  ~ÓÇ Z i2 5 2= −  •ˆÏ° 
Z

Z
1

2

 ˆÜ˛yl‰ ˛õyˆÏò xÓ!fliï˛ !lî≈Î˚ Ü˛ˆÏÓ˚y–

10) − +( )3 i  ç!ê˛° Ó˚y!¢Ó˚ Ù!í˛í˛z°y§ ~ÓÇ xyÓ˚=ˆÏÙˆÏrê˛Ó˚ Ù%áƒÙyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

11) 3x2–7x+3=0 §Ù#Ü˛Ó˚ˆÏîÓ˚ Ó#ç=ˆÏ°yÓ˚ ≤ÃÜ,˛!ï˛ §¡∫ˆÏ¶˛ xyˆÏ°yã˛ly Ü˛ˆÏÓ˚y–

12) ax2+bx+c=0 §Ù#Ü˛Ó˚ˆÏîÓ˚ Î!ò Ó#ç=ˆÏ°y a ~ÓÇ b •Î˚ ï˛ˆÏÓ 
1 1

3 3α β
+  ÈüÈ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–
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13) 2x2–3x+5=0 §Ù#Ü˛Ó˚ˆÏîÓ˚ Ó#ç=ˆÏ°yÓ˚ ≤ÃÜ,˛!ï˛ §¡∫ˆÏ¶˛ xyˆÏ°yã˛ly Ü˛ˆÏÓ˚y–

14) Î!ò a, b, c =ˆÏîy_Ó˚ ≤Ãà!ï˛ˆÏï˛ ÌyˆÏÜ˛ ï˛ˆÏÓ ≤ÃÙyî Ü˛ˆÏÓ˚y ˆÎ ax2+2bx+c=0 §Ù#Ü˛Ó˚ˆÏîÓ˚ Ó#ç=ˆÏ°y §Ùyl–

15) 2x2–12x+m+2=0 §Ù#Ü˛Ó˚ˆÏîÓ˚ Ó#ç=ˆÏ°yÓ˚ xhs˝Ó˚ 2 •ˆÏ° müÈ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

à ÈüÈ !ÓË˛yà
ò#â≈ í˛z_Ó˚ôÙ#≈ ≤ÃŸ¿ ≠ [ ≤Ã!ï˛!ê˛ ≤ÃˆÏŸ¿Ó˚ Ùyl 4/6 l¡∫Ó˚ ]

1) Î!ò x i= − −2 3  •Î˚ ï˛ˆÏÓ 2x4+5x3+7x2–x+41ÈüÈ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

2) Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y : 2x3+2x2–7x+72, ˆÎáyˆÏl x
i

=
−3 5

2
–

3) x ~ÓÇ y ÈüÈ~Ó˚ Ùyl=ˆÏ°y !lî≈Î˚ Ü˛ˆÏÓ˚y Î!ò 
( ) ( )1 2

3

2 3

3

+ −
+

+
− +

−
=

i x i

i

i y i

i
i  •Î˚–

4) x, y ~Ó˚ ÓyhflÏÓ å–3+ix2yä ~ÓÇ åx2+y+4iä ç!ê˛° Ó˚y!¢ ò%!ê˛ ˛õÓ˚flõÓ˚ xî%Ó¶˛# •ˆÏ° x G yÈüÈ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

5) Î!ò  |Z+1| = Z+2(1+i) •Î˚ñ ï˛ˆÏÓ ç!ê˛° Ó˚y!¢ ZÈ !lî≈Î˚ Ü˛ˆÏÓ˚y–

6) ˆòáyG ˆÎ 
Z

Z

−
−

=
2

3
2  ~Ü˛!ê˛ Ó,_ˆÏÜ˛ §)!ã˛ï˛ Ü˛ˆÏÓ˚ñ ~!ê˛Ó˚ ˆÜ˛w ~ÓÇ Óƒy§yô≈ !lî≈Î˚ Ü˛ˆÏÓ˚y–

7) Z
1
 ~ÓÇ Z

2
 ò%!ê˛ ç!ê˛° Ó˚y!¢ ~Ùl ˆÎ |Z

1
| = |Z

2
| ~ÓÇ arg(Z

1
)+arg(Z

2
) = π •ˆÏ° ˆòáyG ˆÎ Z Z

1 2
= − –

8) Z
1
, Z

2
 ~ÓÇ Z

3
, Z

4
 ò%•z ˆçyí˛¸y xî%Ó¶˛# ç!ê˛° Ó˚y!¢ •ˆÏ° arg arg

Z

Z

Z

Z
1

4

2

3









 +









 !lî≈Î˚ Ü˛ˆÏÓ˚y–

9) ò%!ê˛ ç!ê˛° Ó˚y!¢ Z
1
 ~ÓÇ Z

2
,  arg(Z

1
) – arg(Z

2
) = 0,  •ˆÏ° ˆòáyG ˆÎ |Z

1
–Z

2
| = |Z

1
| ~ |Z

2
|

10) ç!ê˛° Ó˚y!¢!ê˛ !lî≈Î˚ Ü˛ˆÏÓ˚y Îy Z Z i+ + + =2 1 0( ) §Ù#Ü˛Ó˚îˆÏÜ˛ !§k˛ Ü˛ˆÏÓ˚–

11) !lî≈Î˚ Ü˛ˆÏÓ˚y ≠ ( )
( )

( )
1

2

3
+

+
+

i
i

i

12) f Z
Z

Z
( ) =

−
−

7

1 2
, ˆÎáyˆÏl Z=1+2i, •ˆÏ° |f(Z)| !lî≈Î˚ Ü˛ˆÏÓ˚y–

13)
Z

Z

−
+

1

1
 ~Ü˛!ê˛ !Ó÷k˛ Ü˛y“!lÜ˛ Ó˚y!¢ •ˆÏ° |Z| ÈüÈ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

14) ç!ê˛° Ó˚y!¢ Z
i

i
=

−
+

1

3 3cos sinπ π
 ˆÜ˛ ˆÙÓ˚& xyÜ˛yˆÏÓ˚ !°á–

15) Î!ò z = x + iy G arg
Z

Z

−

+







=

1

1 4

π
˛ •Î˚ ï˛ˆÏÓ ˆòáyG ÈZÈ ~Ó˚ §MÈ˛yÓ˚˛õÌ ~Ü˛!ê˛ Ó,_ ÎyÓ˚ ˆÜ˛w (0, 1) !Ó®%ˆÏï˛ ~ÓÇ

Óƒy§yô≈ 2 –

16) ç!ê˛° Ó˚y!¢ − −3 i  ˆÜ˛ ˆÙÓ˚& xyÜ˛yˆÏÓ˚ Ó˚*˛õyhs˝!Ó˚ï˛ Ü˛ˆÏÓ˚y ~ÓÇ ~•z ç!ê˛° Ó˚y!¢Ó˚ Ù!í˛í˛z°y§ ~ÓÇ xyÓ˚=ˆÏÙˆÏrê˛Ó˚
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Ù%áƒÙyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

17) a
a

a
a

i2

2

1
4

1
2+ − +






 −  ~Ó˚ Óà≈Ù)° !lî≈Î˚ Ü˛ˆÏÓ˚y–

18) ˆÜ˛yˆÏly !mâyï˛ §Ù#Ü˛Ó˚ˆÏîÓ˚ Ó#ç !lî≈yÎ˚ˆÏÜ˛Ó˚ §yôyÓ˚î Ó˚y!¢Ùy°yÓ˚ §y•yˆÏÎƒ 25x2–30x+11 = 0 §Ù#Ü˛Ó˚î!ê˛Ó˚ §Ùyôyl
Ü˛ˆÏÓ˚y– xï˛/˛õÓ˚ ˆòáyG ˆÎ Ó#çmÎ˚ ˛õÓ˚flõÓ˚ xl%Órô˛# ç!ê˛°–

19)  Î!ò z = x + iyÈ ~ÓÇ È
z i

z i
ib

−
−

= È •Î˚ ï˛ˆÏÓ ˆòáyG ˆÎ ( ) ( )x y− + − =
1

2

1

2

1

2
2 2

20) ç!ê˛° ï˛° C ÈüÈˆï˛ !lˆÏ¡¨Ó˚ §Ù#Ü˛Ó˚î!ê˛Ó˚ §Ùyôyl Ü˛ˆÏÓ˚y ≠

6x2–(18+5i)x+18+i = 0

í z̨_Ó˚Ùy°y

Ü˛ ÈüÈ !ÓË˛yà

(I) 1(a)   2(a)   3(d)   4(d)   5(a)   6(a)   7(b)   8(a)   9(a)   10(b)   11(d)   12(c)   13(a)   14(a)   15(b)

(II) 1) 1+4i      2) 74+0i    3) − +( ) + +( )6 2 3 2 6i   4) –15    5) –2   6) x=3, y=15    7) −
2

3

π

8) n=0,   10) –5,    11) 17    12) p= –4 ~ÓÇ q = 13

á ÈüÈ !ÓË˛yà

1) 5
2       2) 

72 15 5

122

30 9 5

61

−
−

+







i     3) (x=5, y=2) or (x=5, y=–2)   4) x y= =

14

15

1

5
,

5) − +2 3 2i    6) − −
2

25

11

25
i    7) 

2

3

π
   8) Z i= −

12

13

5

13
 ~ÓÇ |Z|=1   9) ã˛ï%˛Ì≈ ˛õyˆÏò   10) 2, 

5

6

π

11) ÓyhflÏÓñ xÙ)°ò ~ÓÇ x§Ùyl    12) 3 3

3

abc b

c

−    13) xÓyhflÏÓ ~ÓÇ x§Ùyl   15) m=14

à ÈüÈ !ÓË˛yà

1) 6    2) 4    3) x=3 ~ÓÇ y=–1     4) (x=1, y=–4) xÌÓy (x=–1, y=–4)    5) Z i= −
1

2
2

6) ˆÜ˛w =
10

3
0,









 , Óƒy§yô≈ =

2

3
    8) 0,   10) Z= –2– i    11) 1    12) 

5

2
    13) 1

14) 2
5

12

5

12
cos sin

−







 +

−



















π π
i     16) |Z|=2 ~ÓÇ arg( )Z = −

5

6

π
,   17) ± + −






a

a
i

1
2

18) α β=  ~ÓÇ β α=  xÌ≈yÍ Ó#çmÎ˚ ˛õÓ˚flõÓ˚ ç!ê˛° xî%Ó¶˛#–    20) 2
3

2
+









i
 xÌÓy 1

2

3
−









i
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xôƒyÎ˚ ÈüüüÈ 6

˜Ó˚!áÜ˛ x§Ùï˛y˛ (Linear inequality)

=Ó˚&c˛õ)î≈ !Ó£ÏÎ˚ G Ê˛°yÊ˛° ≠

l ò%!ê˛ ÓyhflÏÓ §Çáƒy Óy ò%!ê˛ Ó#çày!î!ï˛Ü˛ Ó˚y!¢Ùy°y åexpressionä ‘<’, ‘>’ ‘≤≤≤≤≤’  xÌÓy ‘≥≥≥≥≥’ !òˆÏÎ˚ Î%_´ •ˆÏÎ˚ ~Ü˛!ê˛
åinequalityä x§Ùï˛y àë˛l Ü˛ˆÏÓ˚–

i) 3 < 5; 7 > 5 §Çáƒy§)ã˛Ü˛ x§Ùï˛yÓ˚ ånumerical inequalitiesä í˛zòy•Ó˚î–

ii) x < 5; y > 2: x ≥ 3; y ≤ 4 •° xy«˛!Ó˚Ü˛ x§Ùï˛yÓ˚ ålinear inequalitiesä í˛zòy•Ó˚î–

iii) 2 < y ≤ 4; 3 ≤ x < 5 ˜mï˛ x§Ùï˛yÓ˚ ådouble inequalitiesä í˛zòy•Ó˚î–

iv) ax+b < 0; ax+b > 0; ax+by < c; ax+by > c; ax2+bx+c > 0; ax2+bx+c < 0; ax3+bx2+cx+d > 0;

ax3+bx2+cx+d < 0 x§Ùï˛y=ˆÏ°y ÎÌyÌ≈ x§Ùï˛y åstrict inequalitiesä–

v) ax+b≤0; ax+b≥0; ax+by≥c; ax+by≤c; ax2+bx+c≥0; ax3+bx2+cx+d≥0 x§Ùï˛y=ˆÏ°y !¢!Ì°
x§Ùï˛y åslack inequalitiesä–

l x§Ùï˛y ~Ü˛ã˛° xÌÓy !mã˛°!Ó!¢‹T •ˆÏï˛ ˛õyˆÏÓ˚ñ ï˛ySÈyí˛¸yñ x§Ùï˛y ˜Ó˚!áÜ˛ xÌÓy !mâyï˛ Óy !eâyï˛ !Ó!¢‹T •ˆÏï˛
˛õy Ï̂Ó˚–

i) ~Ü˛ ã˛°!Ó!¢‹T ˜Ó˚!áÜ˛ x§Ùï˛y ≠

ÙˆÏl Ü˛ˆÏÓ˚y a ~Ü˛!ê˛ x¢)lƒ ÓyhflÏÓ §Çáƒy ~ÓÇ x •° ã˛°Ó˚y!¢– ï˛ˆÏÓ ax+b < 0; ax+b ≤ 0; ax+b > 0 ~ÓÇ
ax+b ≥ 0 x§Ùï˛yÓ˚ xyÜ˛yÓ˚=ˆÏ°y •° x ã˛ˆÏ°Ó˚ §yˆÏ˛õˆÏ«˛ ~Ü˛ã˛°!Ó!¢‹T ˜Ó˚!áÜ˛ x§Ùï˛y–

ii) !mã˛°!Ó!¢‹T ˜Ó˚!áÜ˛ x§Ùï˛y ≠

Ù Ï̂l Ü˛ Ï̂Ó̊y a, b •° x¢)lƒ ÓyhflÏÓ §Çáƒy ~ÓÇ x, y •° ã˛°Ó̊y!¢– ï˛ Ï̂Ó ax+by < c; ax+by ≤ c; ax+by > c;

ax+by ≥ c xyÜ˛yˆÏÓ˚Ó˚ x§Ùï˛y=ˆÏ°y x ~ÓÇ y ã˛°Ó˚y!¢ !Ó!¢‹T x§Ùï˛y–

iii) !mâyï˛ x§Ùï˛y ≠

ÙˆÏl Ü˛ˆÏÓ˚y a •° ~Ü˛!ê˛ x¢)lƒ ÓyhflÏÓ §Çáƒy– ï˛ˆÏÓ ax2+bx+c < 0 xÌÓy ax2+bx+c ≤ 0 xÌÓy
ax2+bx+c > 0 xÌÓy ax2+bx+c ≥ 0 xyÜ˛yˆÏÓ˚Ó˚ x§Ù#Ü˛Ó˚î=ˆÏ°y •° !mâyï˛ x§Ùï˛y–

l ~Ü˛ã˛°!Ó!¢‹T ˜Ó˚!áÜ˛˘§Ó˚° x§Ù#Ü˛Ó˚ˆÏîÓ˚ Ó#çày!î!ï˛Ü˛ §Ùyôyl ~ÓÇ ï˛yˆÏòÓ˚ ˆ°á!ã˛ˆÏe í˛z˛õfliy˛õl

(Algebraic solutions of linear ineqations in one variable and their Graphical representation) :

i) ~Ü˛ã˛°!Ó!¢‹T ~Ü˛!ê˛ x§Ùï˛yÓ˚ ˆÎ ˆÜ˛yˆÏly §Ùyôyl •° ã˛°Ó˚y!¢!ê˛Ó˚ ~Ó˚*˛õ ~Ü˛!ê˛ Ùyl Îy x§Ùï˛yˆÏÜ˛ §ï˛ƒ
!ÓÓ,!ï˛ˆÏï˛ ˛õ!Ó˚Ó!ï≈˛ï˛ Ü˛ˆÏÓ˚–

ˆÎÙl ≠ 
3 2

5 3
4

−
< −

x x
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ii) §Ùyôyl ˆ§ê˛ åSolution setä : ã˛°Ó˚y!¢Ó˚ ˆÎ §ÙhflÏ §Ω˛yÓƒ ÙyˆÏlÓ˚ çlƒ x§Ùï˛y §ï˛ƒ •Î˚ñ ï˛yˆÏòÓ˚ˆÏÜ˛ ˙
x§Ùï˛yÓ˚ §Ùyôyl ˆ§ê˛ Ó°y •Î˚–

ˆÎÙl ≠ 30x < 200 ~•z x§Ùï˛y!ê˛Ó˚ §Ùyôyl ˆ§ê˛ •° {0,1,2,3,4,5,6}–

l ~Ü˛ã˛°!Ó!¢‹T ˜Ó˚!áÜ˛ x§Ù#Ü˛Ó˚ˆÏîÓ˚ §Ùyôyl ≠

!lÎ˚Ù 1 : ˆÜ˛yˆÏly §Ù#Ü˛Ó˚ˆÏîÓ˚ í˛zË˛Î˚ !òˆÏÜ˛ §Ùyl §Çáƒy ˆÎyà åÓy !ÓˆÏÎ˚yàä Ü˛Ó˚y ÎyÎ˚–

!lÎ˚Ù 2 :  x§Ùï˛yÓ˚ í˛zË˛Î˚!òˆÏÜ˛ ~Ü˛•z ôlydÜ˛ §Çáƒy !òˆÏÎ˚ =î åÓy Ë˛yàä Ü˛Ó˚y ÎyÎ˚– !Ü˛v ˆÜ˛yl }lydÜ˛ §Çáƒy !òˆÏÎ˚
=î Óy Ë˛yà Ü˛Ó˚ˆÏ° x§Ùï˛yÓ˚ !ã˛•´!ê˛ !Ó˛õÓ˚#ï˛Ù%á# •ˆÏÓ–

!lÎ˚Ù 3 : x§Ùï˛yÓ˚ ˆÎˆÏÜ˛yˆÏly ˛õòˆÏÜ˛ !ã˛•´ ˛õ!Ó˚Óï≈˛l Ü˛ˆÏÓ˚ í˛zË˛Î˚!òˆÏÜ˛ fliylyhs˝Ó˚ Ü˛Ó˚ˆÏï˛ ˛õy!Ó˚ñ ~ˆÏ«˛ˆÏe x§Ùï˛yÓ˚ !ã˛•´
˛õ!Ó˚Ó!ï≈˛l˛ Ü˛Ó˚ˆÏï˛ •Î˚ ly–

l x§Ùï˛yÓ˚ !Ü˛S%È =Ó˚&c˛õ)î≈ ˜Ó!¢‹Tƒ åSome important characteristics of inequationä :

i) x > y •ˆÏ° –x < –y  ~ÓÇ   x < y •ˆÏ° –x > –y

ii) x > y •ˆÏ° x+z > y+z

iii) x > y •ˆÏ° x–z > y–z

iv) x > y ~ÓÇ z > 0 •ˆÏ° x.z > y.z

v) x > y ~ÓÇ z > 0 •ˆÏ° 
x

z

y

z
>

vi) x > y ~ÓÇ y > z •ˆÏ° x > z

vii) x > y ~ÓÇ z < 0 •ˆÏ° xz < yz

viii) x < y ~ÓÇ z < 0 •ˆÏ° xz > yz

l Ù!í˛í˛z°y§ xˆÏ˛õ«˛ˆÏÜ˛Ó˚ x§Ùï˛y ~ÓÇ §Ùyôyl ˆ§ê˛ !lî≈Î˚ åInequations related to modulus function

and Determination of solution setä :

i) Î!ò a ôlydÜ˛ ÓyhflÏÓ §Çáƒy •Î˚ñ ï˛ˆÏÓ

a) x a a x a< ⇔ − < <   xÌ≈yÍñ  x∈(–a,a)

b) x a a x a≤ ⇔ − ≤ ≤   xÌ≈yÍñ  x∈[–a,a]
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ii) Î!ò a ôlydÜ˛ ÓyhflÏÓ §Çáƒy •Î˚ñ ï˛ˆÏÓ

a) x a x a> ⇔ < −  xÌÓyñ  x > a

b) x a x a≥ ⇔ ≤ −   xÌÓyñ  x ≥ a

iii) ÙˆÏl Ü˛ˆÏÓ˚y r ~Ü˛!ê˛ ôlydÜ˛ ÓyhflÏÓ §Çáƒy ~ÓÇ a !fliÓ˚ åfixedä ÓyhflÏÓ §Çáƒy •ˆÏ° ÈüüüÈ

a) x a r a r x a r− < ⇔ − < < +   xÌ≈yÍñ x a r a r∈ − +( ),

b) x a r a r x a r− ≤ ⇔ − ≤ ≤ +   xÌ≈yÍñ x a r a r∈ − +[ ],

c) x a r x a r− > ⇔ < −   xÌÓyñ  x a r> +

d) x a r x a r− ≥ ⇔ ≤ −   xÌÓyñ  x a r≥ +

iv) ÙˆÏl Ü˛ˆÏÓ˚y a, b ôlydÜ˛ ÓyhflÏÓ §Çáƒyñ ï˛ˆÏÓ ÈüüüÈ

a) a x b x b a a b< < ⇔ ∈ − −( ) ( ), ,U

b) a x b x b a a b≤ ≤ ⇔ ∈ − −[ ] [ ], ,U

c) a x c b x b c a c a c b c≤ − ≤ ⇔ ∈ − + − +[ ] + +[ ], ,U

d) a x c b x b c a c a c b c< − < ⇔ ∈ − + − +( ) + +( ), ,U

l !mã˛° !Ó!¢‹T ˜Ó˚!áÜ˛ x§Ùï˛yÓ˚ ˜°!áÜ˛ §Ùyôyl åGraphical solution of linear inequalities in two

variablesä :

~Ü˛!ê˛ ˆÓ˚áy Ü˛yˆÏï≈˛§#Î˚ ï˛°ˆÏÜ˛ ò%!ê˛ xÇˆÏ¢ !ÓË˛_´ Ü˛ˆÏÓ˚– ≤ÃˆÏï˛ƒÜ˛!ê˛ xÇ¢ xô≈ÈüÈ§Ùï˛° åhalf planeä lyˆÏÙ ˛õ!Ó˚!ã˛ï˛–
~Ü˛!ê˛ í˛z°¡∫ˆÏÓ˚áy ~•z §Ùï˛°ˆÏÜ˛ ÓyÙ G í˛yl xô≈ÈüÈ§Ùï˛ˆÏ° !ÓË˛_´ Ü˛ˆÏÓ˚ ~ÓÇ ~Ü˛!ê˛ !ï˛Î≈Ü˛ ˆÓ˚áy ~•z §Ùï˛°ˆÏÜ˛ !l¡¨
G |ôÁ≈ xô≈§Ùï˛ˆÏ° !ÓË˛_´ Ü˛ˆÏÓ˚–

i) ˆÜ˛yˆÏly x§Ùï˛yÓ˚ §ÙhflÏ §Ùyôyl ˆÎ xMÈ˛° ç%ˆÏí˛¸ ÌyˆÏÜ˛ ï˛yˆÏÜ˛ §Ùyôyl xMÈ˛° ÓˆÏ°–

ii) ˆÎ xô≈§Ùï˛°!ê˛ x§Ùï˛y!ê˛ myÓ˚y ≤ÃÜ˛y!¢ï˛ •Î˚ ï˛y !lî≈ˆÏÎ˚Ó˚ çlƒ ~Ü˛!ê˛ !Ó®% (a, b) [ˆÓ˚áy!ê˛Ó˚ í˛z˛õÓ˚ lÎ˚] !lˆÏÎ˚
x§Ùï˛y!ê˛ !§k˛ Ü˛ˆÏÓ˚ !Ü˛ Ü˛ˆÏÓ˚ ly ÷ô%Ùye ~•zê%˛Ü%˛ ˛õÓ˚#«˛y Ü˛Ó˚y•z ÎˆÏÌ‹T– Î!ò !Ó®%!ê˛ x§Ùï˛y!ê˛ˆÏÜ˛ !§k˛ Ü˛ˆÏÓ˚
ï˛ˆÏÓ x§Ùï˛y!ê˛ G•z !Ó®%!ê˛ ˆÎ xô≈§Ùï˛ˆÏ° xÓ!fliï˛ ï˛yˆÏÜ˛ ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚ ~ÓÇ G•z xMÈ˛°ˆÏÜ˛ SÈyÎ˚yÓ,_ Ü˛Ó˚ˆÏÓ–
xlƒÌyÎ˚ !Ó®%!ê˛ ˆÎ xô≈§Ùï˛ˆÏ° ˆl•z ï˛yˆÏÜ˛ ≤ÃÜ˛y¢ Ü˛Ó˚ˆÏÓ– §%!ÓôyÓ˚ çlƒ (0, 0) !Ó®%!ê˛ˆÏÜ˛ ˛õSÈ® Ü˛Ó˚y •Î˚–

iii) Î!ò x§Ùï˛y!ê˛ ax+by ≥ c Óy ax+by ≤ c xyÜ˛yˆÏÓ˚Ó˚ •Î˚ ï˛ˆÏÓ ax+by = c ˆÓ˚áyÓ˚ í˛z˛õ!Ó˚fli !Ó®%=!Ï°G
§Ùyôyl xMÈ˛ˆÏ°Ó˚ xhs˝à≈ï˛ •ˆÏÓ– ˆ§ˆÏ«˛ˆÏe ~Ü˛!ê˛ àyì˛¸ ˆÓ˚áy xÇÜ˛l Ü˛ˆÏÓ˚ §Ùyôyl xMÈ˛°!ê˛ˆÏÜ˛ !ã˛!•´ï˛ Ü˛Ó˚ˆÏÓ–
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iv) Î!ò x§Ùï˛y!ê˛ ax+by > c Óy ax+by < c xyÜ˛yˆÏÓ˚Ó˚ •Î˚ ï˛ˆÏÓ ax+by = c ̂ Ó˚áyÓ˚ í˛z˛õÓ˚ xÓ!fliï˛ !Ó®%=ˆÏ°y
§Ùyôyl xMÈ˛ˆÏ°Ó˚ xhs˝à≈ï˛ •ˆÏÓ lyñ ï˛y•z ~Ü˛!ê˛ í˛ê˛ Î%_´ ådotted lineä ˆÓ˚áy !òˆÏÎ˚ §Ùyôyl xMÈ˛°!ê˛ˆÏÜ˛
!ã˛!•´ï˛ Ü˛Ó˚ˆÏÓ–

l  x<a (Óy x>a) ̂ Ü˛ §Çáƒy ̂ Ó˚áyÎ˚ í˛z˛õfliy˛õl Ü˛Ó˚yÓ˚ çlƒ ÚaÛ §Çáƒy!ê˛Ó˚ í˛z˛õÓ˚ ~Ü˛!ê˛ Ó,_ xB˛l Ü˛ˆÏÓ˚y ~ÓÇ ÚaÛ §Çáƒy!ê˛Ó˚
ÓÑy åÓy í˛ylä !òˆÏÜ˛ ~Ü˛!ê˛ àyì˛¸ ˆÓ˚áy xB˛l Ü˛ˆÏÓ˚y–

x≤a (Óy x≥a) ˆÜ˛ §Çáƒy ˆÓ˚áyÎ˚ í˛z˛õfliy˛õl Ü˛Ó˚yÓ˚ çlƒ ÚaÛ §Çáƒy!ê˛Ó˚ í˛z˛õÓ˚ ~Ü˛!ê˛ àyì˛¸ Ó,_ xB˛l Ü˛ˆÏÓ˚y ~ÓÇ ÚaÛ
§Çáƒy!ê˛Ó˚ ÓÑy åÓy í˛ylä !òˆÏÜ˛ ~Ü˛!ê˛ àyì˛¸ ˆÓ˚áy xB˛l Ü˛ˆÏÓ˚y–

l i) Î!ò ˆÜ˛yˆÏly x§Ùï˛yˆÏï˛ Ú≤Û Óy Ú≥Û !ã˛•´ ÌyˆÏÜ˛ ï˛ˆÏÓ x§Ùï˛yÓ˚ §ÙyôyˆÏlñ ˆÓ˚áyÓ˚ í˛z˛õÓ˚ xÓ!fliï˛ !Ó®%=ˆÏ°yG
xhs˝Ë)≈˛_´ •ˆÏÓ ~ÓÇ §Ùï˛yÓ˚ àyì˛¸ ̂ Ó˚áy !òˆÏÎ˚ !ã˛!•´ï˛ ̂ Ó˚áy!ê˛Ó˚ ÓyÙ ål#ˆÏã˛ä Óy í˛yl åí˛z˛õˆÏÓ˚ä ̨õyˆÏ¢Ó˚ ̂ Î xMÈ˛ˆÏ°Ó˚
~Ü˛!ê˛ ÎˆÏÌFSÈ !Ó®% x§Ùï˛y!ê˛ˆÏÜ˛ !§k˛ Ü˛ˆÏÓ˚ ï˛y•z •ˆÏÓ x§Ùï˛yÓ˚ ˆ°á–

ii) Î!ò ˆÜ˛yˆÏly x§Ùï˛yˆÏï˛ Ú<Û Óy Ú>Û !ã˛•´ ÌyˆÏÜ˛ ï˛ˆÏÓ x§Ùï˛yÓ˚ §ÙyôyˆÏlñ ˆÓ˚áyÓ˚ í˛z˛õÓ˚ xÓ!fliï˛ !Ó®%=ˆÏ°y •ˆÏÓ
ly ~ÓÇ §Ùï˛yÓ˚ í˛ê˛Î%_´ ˆÓ˚áy !òˆÏÎ˚ !ã˛!•´ï˛ ˆÓ˚áy!ê˛Ó˚ ÓyÙ ål#ˆÏã˛ä Óy í˛yl åí˛z˛õˆÏÓ˚ä ˛õyˆÏ¢Ó˚ ˆÎ xMÈ˛ˆÏ°Ó˚ ~Ü˛!ê˛
ÎˆÏÌFSÈ !Ó®% x§Ùï˛y!ê˛ˆÏÜ˛ !§k˛ Ü˛ˆÏÓ˚ ï˛y•z •ˆÏÓ x§Ùï˛yÓ˚ ˆ°á–

l Î!ò x§Ùï˛yï˛ˆÏsfÓ˚ §Ùyôyl xMÈ˛° ~Ùl ~Ü˛!ê˛ xMÈ˛° Îy ≤Ãò_ x§Ùï˛y=ˆÏ°yÓ˚ ≤ÃˆÏï˛ƒÜ˛ˆÏÜ˛ ~Ü˛§yˆÏÌ !§k˛ Ü˛ˆÏÓ˚–

l ˆ°á!ã˛ˆÏeÓ˚ §y•yˆÏÎƒ ò%•z ã˛°Ó˚y!¢ x G y ÈüÈ~Ó˚ §Ó˚° §•ÈüÈx§Ù#Ü˛Ó˚î§Ù)ˆÏ•Ó˚ §Ùyôyl ˆ§ê‰˛ !lî≈Î˚ Ü˛Ó˚yÓ˚ xÌ≈ •° ˆ§•z
§Ùyôyl xMÈ˛° !lî≈Î˚ Ü˛Ó˚y ˆÎáyˆÏl §Ó åx,yä !Ó®% ≤Ãò_ §Ó˚° §•ÈüÈx§Ù#Ü˛Ó˚î§Ù)•ˆÏÜ˛ !§k˛ Ü˛ˆÏÓ˚– §Ó˚°
§•ÈüÈx§Ù#Ü˛Ó˚î§Ù)ˆÏ•Ó˚ §Ùyôyl ˆ§ê˛ ≤ÃÜ˛y¢Ü˛ §Ùyôyl xMÈ˛° ~Ü˛!ê˛ ¢)lƒ ˆ§ê˛ •ˆÏï˛ ˛õyˆÏÓ˚ [Îál §Ü˛° §Ó˚°
§•ÈüÈx§Ù#Ü˛Ó˚ÙˆÏÜ˛ !§k˛ Ü˛ˆÏÓ˚ ~Ó˚Ü˛Ù ˆÜ˛yˆÏly åx,yä !Ó®% ˛õyGÎ˚y ÎyÎ˚ ly]– xyÓyÓ˚ñ §Ùyôyl ˆ§ê‰˛ ≤ÃÜ˛y¢Ü˛ §Ùyôyl
xMÈ˛° ≤Ãò_ §Ó˚° x§Ù#Ó˚î§Ù)ˆÏ•Ó˚ xl%Ó˚*˛õ §Ó˚°ˆÏÓ˚áy§Ù)• myÓ˚y §#ÙyÓk˛ ~Ü˛!ê˛ Ók˛ xMÈ˛° xÌÓy ~Ü˛!ê˛ x§#Ù Ù%%_´
xMÈ˛°G •ˆÏï˛ ˛õyˆÏÓ˚–

xl%¢#°l# −−−−− 6

Ü˛ ÈüÈ !ÓË˛yà

˜lÓƒ!_´Ü˛ ≤ÃŸ¿yÓ°# ≠ [≤Ã!ï˛!ê˛ ≤ÃˆÏŸ¿Ó˚ Ùyl 1 xÌÓy 2  l¡∫Ó˚]

1) §!ë˛Ü˛ í˛z_Ó˚!ê˛ !lÓ≈yã˛l Ü˛ˆÏÓ˚y ≠

i) Î!ò 
2 3

6
1

x
x

+
< − , ï˛ˆÏÓ xÈüÈ~Ó˚ ≤Ã§yÓ˚ •ˆÏÓ ÈüüüÈ

a) −∞







,

9

4
b)  

9

4
, ∞







 c) 

9

4
, ∞





d) −∞





,

9

4

ii) x2–5x–6 ≤ 0 •ˆÏ° x ~Ó˚ ÙyˆÏlÓ˚ §#Ùy •ˆÏÓ ÈüüüÈ

a) [2, 3] (b) (2, 3) (c) [-1, 6] (d) (6, ¥)
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iii) |y–x| ≤ 3 x§Ù#Ü˛Ó˚î!ê˛Ó˚ §Ùyôyl xMÈ˛° ˆÎ ˛õyˆÏò xÓ!fliï˛ ï˛y •° ÈüüüÈ

a) ≤ÃÌÙ b) !mï˛#Î˚ c) ï,˛ï˛#Î˚ d) §Ó=ˆÏ°y

iv) Î!ò x ~Ü˛!ê˛ xá[˛ §Çáƒy •Î˚ñ ï˛ˆÏÓ –x2+7x–6 > 0 x§Ù#Ü˛Ó˚î!ê˛ §Ùyôyl ˆ§ê˛ •ˆÏÓ ÈüüüÈ

a) {2, 4} b) {3, 5} c) {2, 3, 4,5} d) {4, 5}

v) Î!ò 
1 1

0
a b

+ > , ˆÎáyˆÏl a > 0 ~ÓÇ b < 0, ï˛ˆÏÓ §¡õÜ≈˛!ê˛ •ˆÏÓ ÈüüüÈ

a) a+b = 0 b) a+b  0 c) a+b < 0 d) a+b ≤ 0

vi) 4(x–2) ≤ 5(x–4), ï˛ˆÏÓ x ~Ó˚ §Ó≈!l¡¨ Ùyl •ˆÏÓ ÈüüüÈ

a) 12 b) 10 c) –12 d) –10

vii) p>q>1, ï˛ˆÏÓ 
1 1 1

p q p q p q− − −
, ,  ~Ó˚ ÙˆÏôƒ Ó,•_Ù Ó˚y!¢!ê˛ •ˆÏÓ ÈüüüÈ

a) 
1

p q− b) 
1

p q+ c) 
1

p q− d) p q+

viii) Î!ò x ÓyhflÏÓ §Çáƒy •Î˚ñ ï˛ˆÏÓ 
( )( )

( )

x a x b

x c

− −
−

 ~Ó˚ ÓyhflÏÓ Ùyl ÌyÜ˛ˆÏÓ Î!ò ÈüüüÈ

a) a>c>b b) a>b>c c) a<c<b d) a<b<c

ix) Î!ò |x–1| > 5, ï˛ˆÏÓ

a) x∈(–4, 6) b) x∈[–4, 6] c) x∈{–∞,–4)4(6,∞) d) x∈[–∞,–4)4[6,∞)

x) ÙˆÏl Ü˛ˆÏÓ˚yñ x ~ÓÇ b •° ÓyhflÏÓ §Çáƒyñ Î!ò b>0  ~ÓÇ |x|>b, ï˛ˆÏÓ

a) x∈(–b, ∞) b) x∈[–∞, b] c) x∈(–b, b) d) x∈(–∞,–b)4(b,∞)

2. x!ï˛§Ç!«˛Æ í˛z_Ó˚ôÙ#≈ ≤ÃŸ¿ ≠ [≤Ã!ï˛!ê˛ ≤ÃˆÏŸ¿Ó˚ Ùyl 1 Óy 2  l¡∫Ó˚]

i)
3 4

2

5

12

x −
≤  x§Ù#Ü˛Ó˚ˆÏîÓ˚ §Ùyôyl ˆ§ê‰˛ !lî≈Î˚ Ü˛ˆÏÓ˚y–
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ii) 2y+1≥0 x§Ù#Ü˛Ó˚î!ê˛Ó˚ ˆ°á!ã˛ˆÏeÓ˚ §y•yˆÏÎƒ xy-§Ùï˛ˆÏ° §Ùyôyl Ü˛ˆÏÓ˚y–

iii) §Ùyôyl Ü˛ˆÏÓ˚y ≠ –8 ≤ 4(x+1) ≤ 7, x∈R

iv) |x+1|≥3 x§Ù#Ü˛Ó˚î!ê˛Ó˚ §Ùyôyl Ü˛ˆÏÓ˚y ~ÓÇ §ÇáƒyˆÏÓ˚áyÎ˚ §Ùyôyl ˆ§ê˛ !ã˛!•´ï˛ Ü˛ˆÏÓ˚y–

v) ò%!ê˛ e´!ÙÜ˛ xÎ%@¬ §ÇáƒyÓ˚ ˆÎyàÊ˛° 10 xˆÏ˛õ«˛y Ó,•_Ó˚ !Ü˛v 40 xˆÏ˛õ«˛y «%˛oï˛Ó˚ñ ~Ó˚*˛õ §Çáƒy ò%!ê˛ !lî≈Î˚
Ü˛ˆÏÓ˚y–

vi) §Ùyôyl Ü˛ˆÏÓ˚y ≠  |x–1| ≤ 5, |x| ≥ 2

vii) §Ùyôyl Ü˛ˆÏÓ˚y ≠  
1

2

3

5
4

1

3
6

x
x+







 ≥ −( )

viii) Î!ò r ~Ü˛!ê˛ ÓyhflÏÓ §Çáƒy ~Ó˚*˛õ •Î˚ ˆÎñ |r|<1 ~ÓÇ Î!ò a=5(1–r) •Î˚ñ ï˛ˆÏÓ ˆòáyG ˆÎ 0<a< 10–
ix) §Ùyôyl Ü˛Ó˚ ≠ 3 - | x | > 1

x) Î!ò x–y=3  ~ÓÇ  x+y≥9 •Î˚ñ ï˛ˆÏÓ xÈüÈ~Ó˚ §Ó≈!l¡¨˛ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

á ÈüÈ !ÓË˛yà
3. §Ç!«˛Æ í˛z_Ó˚ôÙ#≈ ≤ÃŸ¿ ≠ å≤Ã!ï˛!ê˛ ≤ÃˆÏŸ¿Ó˚ Ùyl 3 l¡∫Ó˚ä

i) §Ùyôyl Ü˛Ó˚ ≠ 
x

x
x

−

−
> ≠ ±( )

5

3
0 3

ii) §Ùyôyl Ü˛Ó˚ ≠ 
2

4
1 4

x
x x N

−
> ≠ ∈, ,

iii) ˆ°á!ã˛ˆÏeÓ˚ §y•yˆÏÎƒ x§Ù#Ü˛Ó˚î=ˆÏ°y §Ùyôyl Ü˛ˆÏÓ˚ §Ùyôyl xMÈ˛° !lî≈Î˚ Ü˛ˆÏÓ˚y : x≥1, y≥0, x+y≤10

iv) ˛õ,!ÌÓ#Ó˚ í˛z˛õ!Ó˚ï˛° ˆÌˆÏÜ˛ x !Ü˛!Ù àË˛#Ó˚ï˛yÎ˚ ï˛y˛õÙyey T 0c ˆÎáyˆÏl T=30+25(x–3)–
Î!ò í˛z˛õ!Ó˚˛õ,‹T ˆÌˆÏÜ˛ àË˛#Ó˚ï˛yÓ˚ Ùyl 9.8 !Ü˛!Ù ˆÌˆÏÜ˛ 13.8 !Ü˛!ÙÓ˚ ÙˆÏôƒ •Î˚ñ ï˛ˆÏÓ ï˛y˛õÙyeyÓ˚ ≤Ã§yÓ˚ !lî≈Î˚
Ü˛ˆÏÓ˚y–

v) §Ùyôyl Ü˛Ó˚ ≠
x

x

−
+

>
4

3
0 , ˆÎáyˆÏl x∈R ~ÓÇ x ≠ –3– ÓyhflÏÓ §Çáƒy xˆÏ«˛Ó˚ G˛õÓ˚ §Ùyôyl ˆ§ê˛ ˆòáyG–

vi) x ~ÓÇ åx+2ä •° ˛õÓ˚˛õÓ˚ ò%!ê˛ ôlydÜ˛ ˆçyí˛¸ §Çáƒy ~Ùl ˆÎñ x>12 ~ÓÇ xá[˛ §Çáƒy ò%!ê˛Ó˚ ˆÎyàÊ˛°
39ÈüÈ~Ó˚ ˆã˛ˆÏÎ˚ Ü˛Ù– §Ω˛yÓƒ ~Ó˚Ü˛Ù Îï˛ ˆçyí˛¸y §Çáƒy •Î˚ ˆ§=!° !lî≈Î˚ Ü˛ˆÏÓ˚y–

vii) x + >
1

4

7

4
 x§Ùï˛yÓ˚ §Ùyôyl ˆ§ê‰˛ !lî≈Î˚ Ü˛ˆÏÓ˚y ~ÓÇ §Ùyôyl ˆ§ê‰˛ˆÏÜ˛ §ÇáƒyˆÏÓ˚áyÎ˚ !ã˛!•´ï˛ Ü˛ˆÏÓ˚y–

viii) 2x+3y =10 ~ÓÇ x–2y ≥12  ˆÌˆÏÜ˛ xÈüÈ~Ó˚ §Ó≈!l¡¨ Ùyl G y üÈ~Ó˚ §ˆÏÓ≈yFã˛Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–
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ix) ã˛yÓ˚!ê˛ çyÙy G ̨õÑyã˛!ê˛ ̨ õƒyˆÏrê˛Ó˚ ̂ Ùyê˛ e´Î˚Ù)°ƒ §ˆÏÓ≈yFã˛ 500 ê˛yÜ˛y– Î!ò çyÙy=ˆÏ°y 12% °yˆÏË˛ ~ÓÇ ̨õƒyrê˛=ˆÏ°y
10% °yˆÏË˛ !Ó!e´ Ü˛ˆÏÓ˚ ï˛ˆÏÓ ˆÙyê˛ °yË˛ •Î˚ 54 ê˛yÜ˛y– ≤Ã!ï˛ çyÙyÓ˚ §Ó≈!l¡¨ e´Î˚Ù)°ƒ Ü˛ï˛⁄

x) ≤Ãò_ ˆ°á!ã˛ˆÏeÓ˚ §Ùyôyl xMÈ˛° ˆÌˆÏÜ˛ x§Ùï˛yÓ˚ §Ùyôyl ˆ§ê˛=ˆÏ°y !°á–

à ÈüÈ !ÓË˛yà

4. ò#â≈ í˛z_Ó˚ôÙ#≈ ≤ÃŸ¿ ≠ [ ≤Ã!ï˛!ê˛ ≤ÃˆÏŸ¿Ó˚ Ùyl 4 xÌÓy 6 l¡∫Ó˚ ]

i) §Ùyôyl Ü˛ˆÏÓ˚y ≠ 
x x

x

+ + +

+
>

1 2 3

3
2 , ˆÎáyˆÏl x∈R G x≠–3

ii) 500 !°ê˛yÓ˚ ̨~Ü˛!ê˛ xƒy!§í˛ oÓˆÏî 16% xƒy!§í˛ xyˆÏSÈ– ~•z xƒy!§í˛ oÓˆÏî 35% xƒy!§í˛ xyˆÏSÈ ~Ó˚*˛õ ~Ü˛!ê˛
oÓî Ü˛ï˛ !°ê˛yÓ˚ !Ù!◊ï˛ Ü˛Ó˚ˆÏ° ã)˛í˛¸yhs˝ !Ù◊ˆÏl 25% ~Ó˚ ˆÓ!¢ !Ü˛v 30% ~Ó˚ Ü˛Ù xƒy!§í˛ ÌyÜ˛ˆÏÓ⁄

iii) Î!ò a, b, c ˆÜ˛yˆÏly !eË%˛ˆÏçÓ˚ !ï˛l!ê˛ Óy‡ §)!ã˛ï˛ Ü˛ˆÏÓ˚ñ ï˛ˆÏÓ ˆòáyG ˆÎ 
a b c

ab bc ca

+ +( )
+ +

≥
2

3 –

iv) Î!ò xÈüÈ~Ó˚ §Ü˛° ÙyˆÏlÓ˚ çlƒ x2+4ax+2 > 0 •Î˚ñ ï˛ˆÏÓ ˆòáyG ˆÎ − < <
1

2

1

2
a –

v) Î!ò x2+2ax+10–3a>0 •Î˚ñ ï˛ˆÏÓ ˆòáyG ˆÎñ xÈüÈ~Ó˚ §Ü˛° ÓyhflÏÓ ÙyˆÏlÓ˚ çlƒ –5 < a < 2 •ˆÏÓ–

vi) ~Ü˛!ê˛ !ÓˆÏ¢£Ï ≤ÃÜ˛yÓ˚ áyˆÏòƒ Ü˛Ù˛õˆÏ«˛ 400 ~Ü˛Ü˛ Ü˛yˆÏÓ≈y•y•zˆÏí»˛ê˛ñ 500 ~Ü˛Ü˛ Ê˛ƒyê˛ ~ÓÇ 300 ~Ü˛Ü˛ ˆ≤Ãy!ê˛ˆÏlÓ˚
≤ÃˆÏÎ˚yçl– F

1
 áyˆÏòƒ 10 ~Ü˛Ü˛ Ü˛yˆÏÓ≈y•y•zˆÏí»˛ê˛ñ 20 ~Ü˛Ü˛ Ê˛ƒyê˛ ~ÓÇ 15 ~Ü˛Ü˛ ˆ≤Ãy!ê˛ló  F

2
 áyˆÏòƒ 25 ~Ü˛Ü˛

Ü˛yˆÏÓ≈y•y•zˆÏí»˛ê˛ñ 10 ~Ü˛Ü˛ Ê˛ƒyê˛ ~ÓÇ 20 ~Ü˛Ü˛ ˆ≤Ãy!ê˛l xyˆÏSÈ– x§Ù#Ü˛Ó˚î§Ù)ˆÏ•Ó˚ xyÜ˛yˆÏÓ˚ ≤Ãò_ ï˛ÌƒyÓ!°
≤ÃÜ˛y¢ Ü˛ˆÏÓ˚y ~ÓÇ ˆ°ˆÏáÓ˚ §y•yˆÏÎƒ x§Ù#Ü˛Ó˚î=ˆÏ°yÓ˚ §Ùyôyl ˛≤ÃÜ˛y¢Ü˛ xMÈ˛° ˆòáyG–
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vii) Î!ò a, b, c>0 ~ÓÇ Î!ò abc = 1 •Î˚ñ ï˛ˆÏÓ ˆòáyG ˆÎ a+b+c+ab+bc+ca > 6–

viii) Î!ò x∈R •Î˚ñ ï˛ˆÏÓ 4 7 2 4 0
1
2

− + −− ( ) − <
x x  x§Ùï˛yÓ˚ §Ùyôyl ˆ§ê˛ !lî≈Î˚ Ü˛ˆÏÓ˚y–

ix) §Ùyôyl Ü˛Ó˚ ≠ |x–1|+|x–2|+|x–3| ≥ 6, ˆÎáyˆÏl x∈R–

x) ~Ü˛çl í˛zÍ˛õyòÜ˛ lyê˛ ånutsä ~ÓÇ ÓŒê%˛ åboltsä í˛zÍ˛õyòl Ü˛ˆÏÓ˚– ~Ü˛ Óy: lyê˛ ≤Ã›ï˛ Ü˛Ó˚ˆÏï˛ A ̂ Ù!¢ˆÏlÓ˚   1
ârê˛y ~ÓÇ B ˆÙ!¢ˆÏlÓ˚ 3 ârê˛y §ÙÎ˚ °yˆÏà ~ÓÇ ~Ü˛ Óy: ÓŒê%˛ ≤Ã›ï˛ Ü˛Ó˚ˆÏï˛ A ˆÙ!¢ˆÏlÓ˚ 3 ârê˛y ~ÓÇ B
ˆÙ!¢ˆÏlÓ˚ 1 ârê˛y §ÙÎ˚ °yˆÏà– Î!ò ˆ§ §Ó≈y!ôÜ˛ 12 ârê˛y ˆÙ!¢l ã˛y°% Ó˚yˆÏá ï˛ˆÏÓ x§Ù#Ü˛Ó˚î§Ù%ˆÏ•Ó˚ xyÜ˛yˆÏÓ˚
≤Ãò_ ï˛Ìƒ§Ù)• ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚y ~ÓÇ ˆ°ˆÏáÓ˚ §y•yˆÏÎƒ x§Ù#Ü˛Ó˚î=ˆÏ°yÓ˚ §Ùyôyl xMÈ˛° ˆòáyG–
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í z̨_Ó˚Ùy°y

Ü˛ ÈüÈ !ÓË˛yà

1]. i) b ii) c iii) d iv) c  v) c vi) a

vii) c viii) (a, d) ix) c x) d

2]. i) 
19

18

29

18
,







 iii)  −





3

3

4
, iv) (–∝,–4]4 [2, ∝) v) x∈(–∝,–2)4 [2, ∝)

vi) (11,13), (17,19) vii) –∝<x≤120 ix) (-2, 2)

x) 6

á ÈüÈ !ÓË˛yà

3]. i) (–∝,–5)4 (–3,3)4 (5,∝) ii) 3, 5

iv) 2000c ~ÓÇ 3000c ~Ó˚ ÙˆÏôƒ v) x∈(–∝,–3)4 (4,∝)

vi) (14,16), (16,18) ~ÓÇ (18,20) vii) (–∝, –2)4 (1.5, ∝)

viii) x ~Ó˚ §Ó≈!l¡¨ Ùyl =  8, y~Ó˚ §ˆÏÓ≈yFã˛ Ùyl = –2

ix)  50 ê˛yÜ˛y x) 3x+2y≤48,  x+y≤20, x≥0, y≥0

à ÈüÈ !ÓË˛yà

i) (2, ∝)4 (–4, –3)

ii) 450 !°ê˛yˆÏÓ˚Ó˚ ˆÓ!¢ !Ü˛v 1400 !°ê˛yˆÏÓ˚Ó˚ Ü˛Ù–

vi) 10x+25y≥400; 20x+10y≥500; 15x+20y≥300; x≥0, y≥0

viii) –2<x<∝

ix) (–∝, 0]4[4, ∝)

x) x+3y ≤12, 3x+y ≤12, x ≥0, y≥0 ˆÎáyˆÏl x G y •° ÎÌye´ˆÏÙ lyê˛ G ÓŒê%˛Ó˚ ÓyˆÏ:Ó˚ §Çáƒy–
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xôƒyÎ˚ ÈüüüÈ 7

!Ólƒy§ G §ÙÓyÎ˚ (Permutations and Combinations)

=Ó˚&c˛õ)î≈ !Ó£ÏÎ˚ G Ê˛°yÊ˛° ≠

l ˛Ê˛ƒyˆÏQy!Ó˚ˆÏÎ˚° ≤Ãï˛#Ü˛ åFactorial Notationä :

≤ÃÌÙ n fl∫yË˛y!ÓÜ˛ §ÇáƒyÓ˚ =îÊ˛° Ï̂Ü˛ñ xÌ≈yÍ å1.2.3...........näÈüÈˆÜ˛ ̂ àÔ!îÜ˛ n Óy Ê˛ƒyÜ˛ Ï̂ê˛y!Ó˚Î˚y° n Óy n Ê˛ƒyÜ˛ Ï̂ê˛y!Ó˚Î˚y°
Ó°y •Î˚ ~ÓÇ ~ˆÏÜ˛ n Óy n! !òˆÏÎ˚ §)!ã˛ï˛ Ü˛Ó˚y •Î˚–

Îál n }lydÜ˛ Óy Ë˛@¿yÇ¢ •Î˚ó ï˛ál n! §ÇK˛yï˛ lÎ˚–

~•zË˛yˆÏÓñ n! = n(n–1)(n–2)..............3.2.1.

l ÚàîlyÓ˚ ˆÙÔ!°Ü˛ l#!ï˛Û Óy =îl l#!ï˛ åFundamental principle of counting or, simply, the

multiplication principleä :

‘‘Î!ò ~Ü˛!ê˛ âê˛ly m §ÇáƒÜ˛ !Ó!Ë˛ß¨ í˛z˛õyˆÏÎ˚ âˆÏê˛ ~ÓÇ ï˛yˆÏÜ˛ xl%§Ó˚î Ü˛ˆÏÓ˚ xlƒ ~Ü˛!ê˛ âê˛ly n §ÇáƒÜ˛ !Ó!Ë˛ß¨
í˛z˛õyˆÏÎ˚ âˆÏê˛ñ ï˛ˆÏÓ âê˛lymˆÏÎ˚Ó˚ ≤Ãò_ e´ˆÏÙ âê˛yÓ˚ ˆÙyê˛ §Çáƒy m×n–

l àîlyÓ˚ ˆÙÔ!°Ü˛ l#!ï˛ ˆÎ ˆÜ˛yˆÏly §§#Ù §ÇáƒÜ˛ âê˛lyÓ˚ ˆ«˛ˆÏe §yôyÓ˚î#Ü˛Ó˚î Ü˛Ó˚y ÎyÎ˚– í˛zòy•Ó˚î fl∫Ó˚*˛õ !ï˛l!ê˛ âê˛lyÓ˚
çlƒ l#!ï˛!ê˛ !l¡¨Ó˚*˛õ ≠

‘‘Î!ò ~Ü˛!ê˛ âê˛ly m §ÇáƒÜ˛ !Ó!Ë˛ß¨ í˛z˛õyˆÏÎ˚ âˆÏê˛ ~ÓÇ ï˛yˆÏÜ˛ xl%§Ó˚î Ü˛ˆÏÓ˚ xlƒ ~Ü˛!ê˛ âê˛ly n §ÇáƒÜ˛ !Ó!Ë˛ß¨
í˛z˛õyˆÏÎ˚ âˆÏê˛ ~ÓÇ ï˛yˆÏÜ˛ xl%§Ó˚î Ü˛ˆÏÓ˚ ï,˛ï˛#Î˚ ~Ü˛!ê˛ âê˛ly Î!ò p §ÇáƒÜ˛ !Ó!Ë˛ß¨ í˛z˛õyˆÏÎ˚ âˆÏê˛ ï˛ˆÏÓ ≤Ãò_ e´ˆÏÙ
âê˛ly=ˆÏ°y âê˛yÓ˚ ˆÙyê˛ §Çáƒy •° m×n×p–

l §ÇˆÏÎyçˆÏlÓ˚ Ù)°l#!ï˛ åFundamental Principle of Additionä :

Î!ò ò%!ê˛ !Ë˛ß¨ !Ë˛ß¨ Ü˛yˆÏçÓ˚ ≤ÃÌÙ!ê˛ m ≤ÃÜ˛yˆÏÓ˚ ~ÓÇ !mï˛#Î˚!ê˛ n ≤ÃÜ˛yˆÏÓ˚ §¡õß¨ Ü˛Ó˚y ÎyÎ˚ñ ï˛ˆÏÓ ï˛yˆÏòÓ˚ ˆÎˆÏÜ˛ˆÏly ~Ü˛!ê˛
(m+n) ≤ÃÜ˛yˆÏÓ˚ §¡õß¨ Ü˛Ó˚y ÎyÎ˚–

l !Ólƒy§ åPermutationsä :

Ü˛ï˛Ü˛=!° !Ë˛ß¨ !Ë˛ß¨ Ó›Ó˚ Ùôƒ ̂ ÌˆÏÜ˛ ~Ü˛ˆÏÎyˆÏà Ü˛ˆÏÎ˚Ü˛!ê˛ Óy §Ó=!°ˆÏÜ˛ !lˆÏÎ˚ e´Ù xl%ÎyÎ˚# Îï˛ ≤ÃÜ˛yˆÏÓ˚ §yçˆÏly  ÎyÎ˚
ï˛yÓ˚ ≤ÃˆÏï˛ƒÜ˛!ê ˆÏÜ˛˛ !Ólƒy§ Ó°y •Î˚–

l §Ó=ˆÏ°y !Ó!Ë˛ß¨ lÎ˚ ~Ùl Ó›§Ù)ˆÏ•Ó˚ !Ólƒy§ ≠

í˛z˛õ˛õyòƒÈüÈ1 : nÈüÈ§ÇáƒÜ˛ !Ó!Ë˛ß¨ Ó› ̂ ÌˆÏÜ˛ ~Ü˛ˆÏÎyˆÏà r §ÇáƒÜ˛ Ó› !lˆÏÎ˚ à!ë˛ï˛ !Ólƒy§ §Çáƒyñ ̂ ÎáyˆÏl 0<r≤n ~ÓÇ
Ó›§Ù)• ˛õ%lÓ˚yÓ,_ •ˆÏÓ lyñ ÎyˆÏÜ˛ ˆ°áy •Î˚  np

r
 = n(n–1)(n–2)............(n–r+1)–



81

= 
n n n n r n r

n r

( ) ( )......( ) ( )!

( )!

− − − + −
−

1 2 1

!Ü˛S%È !ÓˆÏ¢£Ï ˆ«˛e /  np
n
 = n!;      np

0
 = 1,     0! = 1,       np

1
 = n,      np

2
 = n(n–1)

í˛z˛õ˛õyòƒÈüÈ2 : Î!ò ~Ü˛•z Ó›ˆÏÜ˛ ÓyÓ˚ ÓyÓ˚ ÓƒÓ•yÓ˚ Ü˛Ó˚y ÎyÎ˚ ï˛ˆÏÓ n §ÇáƒÜ˛ Ó›Ó˚ r §ÇáƒÜ˛ fiÌyˆÏl !Ólƒy§ §Çáƒ nr

í˛z˛õ˛õyòƒÈüÈ3 : nÈüÈ§ÇáƒÜ˛ Ó›Ó˚ ÙˆÏôƒ Î!ò p §ÇáƒÜ˛ ~Ü˛•z ≤ÃÜ˛yˆÏÓ˚Ó˚ ~ÓÇ Óy!Ü˛Ó˚y !Ë˛ß¨ •Î˚ñ ï˛ˆÏÓ ~•z n §ÇáƒÜ˛ Ó›Ó˚

§Óà%ˆÏ°yˆÏÜ˛ ~Ü˛ˆÏe !lˆÏÎ˚ !Ólƒy§ §Çáƒy = 
n

p

!

!
–

í˛z˛õ˛õyòƒÈüÈ4 : nÈüÈ§ÇáƒÜ˛ Ó›Ó˚ ÙˆÏôƒ Î!ò p
1
 §ÇáƒÜ˛ Ó› ≤ÃÌÙ ≤ÃÜ˛yˆÏÓ˚Ó˚ñ p

2
 §ÇáƒÜ˛ Ó› !mï˛#Î˚ ≤ÃÜ˛yˆÏÓ˚Ó˚ñ ÉÉÉÉÉÉÉÉÉÉÉÉÉ p

k

§ÇáƒÜ˛ Ó› ÈküÈï˛Ù ≤ÃÜ˛yˆÏÓ˚Ó˚ •Î˚ñ ~ÓÇ Óy!Ü˛=ˆÏ°y !Ë˛ß¨ ≤ÃÜ˛yˆÏÓ˚Ó˚ •Î˚ñ ï˛ˆÏÓ ~•z n §ÇáƒÜ˛ Ó›Ó˚ !Ólƒy§ §Çáƒy

= 
n

p p pk

!

! ! !1 2 ⋅⋅ ⋅ ⋅ ⋅⋅ ⋅ ⋅ ⋅⋅ ⋅ –

l !Ü˛S%È Ê˛°yÊ˛° /

(i) nP
n
 = nP

n–1

(ii) nP
r
 = n.n–1P

r–1

(iii) n–1P
r
 + r.n–1P

r–1
 = nP

r

(iv) nP
r
 = n.n–1P

r–1
 = (n–r+1).nP

r–1

(v) ( ){ }1n25.3.1!n.2)!n2( n −⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅⋅=

l ôˆÏÓ˚y n §ÇáƒÜ˛ !Ó!Ë˛ß¨ Ó›Ó˚ ÙˆÏôƒ m §ÇáƒÜ˛ Ó› ~Ü˛•z ≤ÃÜ˛yˆÏÓ˚Ó˚ ~ÓÇ Óy!Ü˛ (n – m) §ÇáƒÜ˛ Ó› xlƒ ~Ü˛ ≤ÃÜ˛yˆÏÓ˚Ó˚
•Î˚ñ ï˛ˆÏÓ n˛ §ÇáƒÜ˛ Ó›ˆÏÜ˛ ~Ü˛ˆÏe !lˆÏÎ˚ ˛õyÓ˚flõ!Ó˚Ü˛ ˛õyÌ≈Ü˛ƒ§)ã˛Ü˛ !ÓlƒyˆÏ§Ó˚ ˆÙyê˛ §ÇáƒyˆÏÜ˛ ˆ°áy •Î˚

n

m n m

!

( !) ( )!× −
–

l n §ÇáƒÜ˛ !Ó!Ë˛ß¨ Ó› ˆÌˆÏÜ˛ñ §Ó=ˆÏ°y ~Ü˛ˆÏÎyˆÏà !lˆÏÎ˚ !Ólƒy§ §Çáƒy åˆÎáyˆÏl ≤ÃˆÏï˛ƒÜ˛ Ó› ˆÎˆÏÜ˛yˆÏly §ÇáƒÜ˛ÓyÓ˚
˛õ%lÓ˚yÓ,_ •ˆÏï˛ ˛õyˆÏÓ˚ä =  nn–

l n §ÇáƒÜ˛ !Ó!Ë˛ß¨ Ó›Ó˚ ÙˆÏôƒ Î!ò p §ÇáƒÜ˛ ≤ÃÌÙ ≤ÃÜ˛yˆÏÓ˚Ó˚ ~ÓÇ q §ÇáƒÜ˛ !mï˛#Î˚ ≤ÃÜ˛yˆÏÓ˚Ó˚ñ ï˛ˆÏÓ ~Ü˛ˆÏÎyˆÏà ~•z n

§ÇáƒÜ˛ Ó›Ó˚ ˛õyÓ˚flõ!Ó˚Ü˛ ˛õyÌ≈Ü˛ƒ§)ã˛Ü˛ !Ólƒy§ §Çáƒy =
n

p q

!

! !
 ˆÎáyˆÏl p+q= n–

● Ó,_yÜ˛yÓ˚ !Ólƒy§ åCircular Permutationsä :

~áˆÏly ˛õÎ≈hs˝ Ó›§Ù)ˆÏ•Ó˚ !Ólƒy§ §¡õ!Ü≈˛ï˛ xyˆÏ°yã˛lyÎ˚ Ó›§Ù)• ~Ü˛!ê˛ ˆÓ˚áy Óy §y!Ó˚ ÓÓ˚yÓÓ˚ Ü˛ï˛ !Ó!Ë˛ß¨ Ó˚Ü˛ˆÏÙ
!ÓlƒhflÏ •ˆÏï˛ ̨ õyˆÏÓ˚ ï˛yÈ•z !lî#≈ï˛ •ˆÏÎ˚ˆÏSÈ– Ó›§Ù)ˆÏ•Ó˚ ~Ó˚*˛õ !Ólƒy§ˆÏÜ˛ ̃ Ó˚!áÜ˛ !Ólƒy§ ålinear permutationsä ÓˆÏ°–
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Ü˛ï˛Ü˛=!° Ó›ˆÏÜ˛ Î!ò ~Ü˛!ê˛ Ó,_ ÓÓ˚yÓÓ˚ §yçyˆÏly •Î˚ñ ï˛ˆÏÓ Ó›§Ù)ˆÏ•Ó˚ !Ólƒy§ˆÏÜ˛ Ó,_yÜ˛yÓ˚ !Ólƒy§ åcircular

permutationsä ÓˆÏ°–

Î!ò xyÙÓ˚y ~Ü˛!ê˛ ˜Ó˚!áÜ˛ !Ólƒy§ !ÓˆÏÓã˛ly Ü˛!Ó˚ ABCD, BCDA, CDAB ~ÓÇ DABC flõ‹Tï˛•z ~=ˆÏ°y ˛õ,ÌÜ˛–

~álñ A, B, C, D ˆÜ˛ ˆÜ˛yˆÏly Ó,ˆÏ_Ó˚ ˛õ!Ó˚!ô ÓÓ˚yÓÓ˚ §yçyˆÏly •° ÈüüüÈ

~ˆÏ«˛ˆÏe Î!ò xyÙÓ˚y ~Ü˛!ê˛ ÓˆÏî≈Ó˚ §yˆÏ˛õˆÏ«˛ xlƒ ~Ü˛!ê˛ ÓˆÏî≈Ó˚ xÓfiÌyl !ÓˆÏÓã˛ly Ü˛!Ó˚ ï˛y•ˆÏ° í˛z˛õˆÏÓ˚Ó˚ ã˛yÓ˚!ê˛ Ó,_yÜ˛yÓ˚
!Ólƒy§ !Ü˛v ˛õ,ÌÜ˛ •ˆÏÓ ly–

Ó,_yÜ˛yÓ˚ !Ólƒy§ ò%ÈüÈ≤ÃÜ˛yˆÏÓ˚Ó˚ ÈüüüÈ

(i) â!í˛¸Ó˚ ÜÑ˛yê˛yÓ˚ â)î≈ˆÏlÓ˚ !òÜ˛ ÓÓ˚yÓÓ˚ ~ÓÇ â!í˛¸Ó˚ ÜÑ˛yê˛yÓ˚ â)î≈ˆÏlÓ˚ í˛zˆÏŒê˛y!òÜ˛ ÓÓ˚yÓÓ˚ ò%!ê˛ ˛õ,ÌÜ˛ Ó,_yÜ˛yÓ˚ !Ólƒy§–
í˛zòy•Ó˚îfl∫Ó˚*˛õ ÈüÈ Ó,_yÜ˛yÓ˚ ˆê˛!ÓˆÏ°Ó˚ ã˛yÓ˚˛õyˆÏ¢ Ó§y–

(ii) ˆÜ˛y Ï̂ly ̂ Ü˛y Ï̂ly Ó,_yÜ˛yÓ˚ !Ólƒy Ï̂§Ó˚ ̂ «˛ Ï̂e â!í ¸̨Ó˚ ÜÑ̨ yê˛yÓ˚ â)î≈̂ ÏlÓ˚ !òÜ˛ ÓÓ˚yÓÓ˚ ~ÓÇ â!í ¸̨Ó˚ Ü Ñ̨yê˛yÓ˚ â)î≈̂ ÏlÓ˚ í ẑ̨ ÏŒê˛y!òÜ˛
ÓÓ˚yÓÓ˚ ÈüÈ ~Ë˛yˆÏÓ ò%!ê˛ ̨ õ,ÌÜ˛ Ó,_yÜ˛yÓ˚ !Ólƒy§ !•§yˆÏÓ !ÓˆÏÓã˛ly Ü˛Ó˚y ÎyÎ˚ ly– í˛zòy•Ó˚îfl∫Ó˚*˛õ ÈüÈ Ù%ˆÏ_´y !òˆÏÎ˚ Ùy°y
àÑyÌy–

l n §ÇáƒÜ˛ !Ó!Ë˛ß¨ Ó›Ó˚ §Ó=!°Ó˚ ~Ü˛ˆÏÎyˆÏà Ó,_yÜ˛yÓ˚ !Ólƒy§ = (n–1)!

l n §ÇáƒÜ˛ Óƒ!_´ ˆÜ˛yˆÏly Ó,_yÜ˛yÓ˚ ˆê˛!ÓˆÏ° Ó§ˆÏï˛ ˛õyÓ˚ˆÏÓ (n–1)! ≤ÃÜ˛yˆÏÓ˚–

l n §ÇáƒÜ˛ ˛õ%Ñ!ï˛ åbeadsä ˆÌˆÏÜ˛ Ùy°y ånecklaceä àë˛l Ü˛Ó˚y ÎyÎ˚ 
( )!n −1

2
 ≤ÃÜ˛yˆÏÓ˚–

l §ÙÓyÎ˚ åCombinationsä :

Ü˛ï˛Ü˛=!° Ó› ˆÌˆÏÜ˛ Ü˛ˆÏÎ˚Ü˛!ê˛ Ó› Óy §Ó=!°ˆÏÜ˛ ~Ü˛ˆÏe !lˆÏÎ˚ Îï˛ ≤ÃÜ˛yˆÏÓ˚ !lÓ≈yã˛l Ü˛Ó˚y ÎyÎ˚ Óy ò° àë˛l Ü˛Ó˚y ÎyÎ˚ñ
ï˛yˆÏòÓ˚ ≤ÃˆÏï˛ƒÜ˛!ê˛ˆÏÜ˛ ~Ü˛ÈüÈ~Ü˛!ê˛ §ÙÓyÎ˚ Ó°y •Î˚–

l ≤Ãï˛#Ü˛ åNotationsä :

n §ÇáƒÜ˛ !Ó!Ë˛ß¨ Ó› ˆÌˆÏÜ˛ r §ÇáƒÜ˛ !Ó!Ë˛ß¨ Ó› ~Ü˛ˆÏÎyˆÏà !lˆÏÎ˚ §ÙÓyÎ˚ §ÇáƒyˆÏÜ˛ nc
r 
 Óy c(n, r) myÓ˚y ≤ÃÜ˛y¢ Ü˛Ó˚y

•Î˚ñ ˆÎáyˆÏl n ~ÓÇ r xá[˛ §Çáƒy ~Ó˚*˛õ ˆÎ n > 0, r ≥ 0 ~ÓÇ n ≥ r ~ÓÇ §ÇK˛y!Î˚ï˛ Ü˛Ó˚y •Î˚ñ

n
rc

n

r n r
=

× −
!

( !) ( )!

=
− −n n n r

r

( )( )...............

!

1 2 §ÇáƒÜ˛
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l Ùhs˝Óƒ /

i) nc
n
 = 1; ˆÎˆÏ•ï%˛ n

nc
n

n n n
=

−
= =

!

!( )! !

1

0
1

ii) nc
0
 = 1; ˆÎˆÏ•ï%˛ 

n c
n

n

n

n
0

0 0
1=

−
= =

!

!( )!

!

!
 åÓyhflÏÓˆÏ«˛ˆÏeñ nc

o
 ~Ó˚ ˆÜ˛yˆÏly xÌ≈ ˆl•zä

iii) nc
1
 = n ; ˆÎˆÏ•ï%˛ n c

n

n

n n

n
n1

1 1

1

1
=

−
=

⋅ −
−

=
!

!( )!

( )!

( )!

iv)
n

rp
n

n r
=

−
!

( )!
  ~ÓÇ

n
r

n
rc

n

r n r r

n

n r

p

r
=

−
= ⋅

−
=

!

!( )! !

!

( )! !

1

⇒ n
r

n
rp r c= ×!

l ¢ï≈˛ xyˆÏÓ˚y!˛õï˛ §ÙÓyÎ˚ /

n §ÇáƒÜ˛ !Ó!Ë˛ß¨ Ó› ˆÌˆÏÜ˛ ~Ü˛ˆÏÎyˆÏà r §ÇáƒÜ˛ Ó›Ó˚ §ÙÓyÎ˚ §Çáƒyñ ÎyˆÏï˛ p §ÇáƒÜ˛ !l!ò≈‹T Ó› §Ó≈òy ÌyÜ˛ˆÏÓ
=n-pc

r-p
 ~ÓÇ n §ÇáƒÜ˛ !Ó!Ë˛ß̈ Ó› ˆÌ Ï̂Ü˛ r §ÇáƒÜ˛ Ó›Ó̊ §ÙÓyÎ̊ §Çáƒy Îy Ï̂ï˛ p˛ §ÇáƒÜ˛ Ó› Ü˛ál•z ÌyÜ˛ Ï̂Ó ly = n-pc

r

l ˛õ)Ó˚Ü˛ §ÙÓyÎ˚ åComplementary Combinationsä :

n §ÇáƒÜ˛ !Ó!Ë˛ß¨ Ó› ˆÌˆÏÜ˛ ~Ü˛ˆÏÎyˆÏà r §ÇáƒÜ˛ Ó› !lˆÏÎ˚ à!ë˛ï˛ §ÙÓyÎ˚ §Çáƒy ~ÓÇ n §ÇáƒÜ˛ Ó› ˆÌˆÏÜ˛ ~Ü˛ˆÏÎyˆÏà
(n–r) §ÇáƒÜ˛ Ó› !lˆÏÎ˚ à!ë˛ï˛ §ÙÓyÎ˚ §Çáƒy ˛õÓ˚flõÓ˚ §Ùyl–

l !Ü˛S%È Ê˛°yÊ˛°

(i) nc
r
 = nc

n–r

(ii) Î!ò nc
x
 = nc

y
 •Î˚ ï˛ˆÏÓ x = y Óy x + y = n •ˆÏÓ–

(iii) nc
r
+nc

r–1
= n+1c

r

(iv)

n
r

n
r

c

c

n

n r
−

−
−

=
− +

1
1

1 1( )

(v)

n
r

n
r

c

c

n

r−
−

=
1

1

(vi)

n
r

n
r

c

c

r

n r+

=
+
−1

1
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(vii)

n
r

n
r

c

c

n r

r−

=
− +

1

1

l ¢ï≈˛yô#l §ÙÓyÎ˚ åRestricted combinationsä :

(i) n §ÇáƒÜ˛ !Ó!Ë˛ß¨ Ó› ˆÌˆÏÜ˛ ~Ü˛ˆÏÎyˆÏà r §ÇáƒÜ˛ Ó› !lˆÏÎ˚ à!ë˛ï˛ §ÙÓyÎ˚ §Çáƒy = n–pc
r–p

ñ ˆÎáyˆÏl !lÓ≈y!ã˛ï˛ r
§ÇáƒÜ˛ Ó›Ó˚ ÙˆÏôƒ p §ÇáƒÜ˛ !l!ò≈‹T Ó› §Ó≈òy•z ÌyÜ˛ˆÏÓ–

(ii) n §ÇáƒÜ˛ !Ó!Ë˛ß¨ Ó› ˆÌˆÏÜ˛ ~Ü˛ˆÏÎyˆÏà r §ÇáƒÜ˛ Ó› !lˆÏÎ˚ à!ë˛ï˛ §ÙÓyÎ˚ §Çáƒy = n–pc
r
ñ ˆÎáyˆÏl !lÓ≈y!ã˛ï˛ r

§ÇáƒÜ˛ Ó›Ó˚ ÙˆÏôƒ p §ÇáƒÜ˛ !l!ò≈‹T Ó› Ü˛áˆÏly•z ÌyÜ˛ˆÏÓ ly–

l n §ÇáƒÜ˛ !Ó!Ë˛ß¨ Ó› ˆÌˆÏÜ˛ ~Ü˛ˆÏÎyˆÏà ~Ü˛!ê˛ñ ò%!ê˛ñ !ï˛l!ê˛ ÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉÉñ §Ó=!° !lˆÏÎ˚ ≤ÃyÆ §ÙÓyÎ˚ §ÇáƒyÓ˚ §Ù!‹T
= nc

1
+nc

2
+nc

3
+..........nc

n

∴ n §ÇáƒÜ˛ !Ó!Ë˛ß¨ Ó› ˆÌˆÏÜ˛ Îï˛=!° •zFSÈy ~Ü˛ˆÏÎyˆÏà !lˆÏÎ˚ §ÙÓyÎ˚ §Çáƒy = 2n–1

l p §ÇáƒÜ˛ ≤ÃÌÙ ôÓ˚ˆÏîÓ˚ñ q È§ÇáƒÜ˛ !mï˛#Î˚ ôÓ˚ˆÏîÓ˚ñ r §ÇáƒÜ˛ ï,˛ï˛#Î˚ ôÓ˚ˆÏîÓ˚ •zï˛ƒy!ò x!Ë˛ß¨ Ó› ÌyÜ˛ˆÏ° ~•z (p + q +

r + ....) §ÇáƒÜ˛ Ó›à%!° ˆÌˆÏÜ˛ Îï˛=!° •zFSÈy ~Ü˛ˆÏÎyˆÏà !lˆÏÎ˚ §ÙÓyÎ˚ §Çáƒy = {(p+1)(q+1)(r+1)....} –1.

l n = Î%@¬ ôlydÜ˛ ˛õ)î≈§Çáƒy •ˆÏ° nc
r
 Ó,•_Ù •Î˚ Îál r = n

2 ; xyÓyÓ˚ n = xÎ%@¬ ôlydÜ˛ ˛õ)î≈§Çáƒy •ˆÏ° nc
r
 Ó,•_Ù

•Î˚ñ Îál r
n

=
−1

2
 xÌÓy r

n
=

+1

2
–

l n §ÇáƒÜ˛ !Ó!Ë˛ß¨ !Ó®% ˆÌˆÏÜ˛ ò%!ê˛ !Ó®% ~Ü˛ˆÏÎyˆÏà Î%_´ Ü˛ˆÏÓ˚ ≤ÃyÆ §Ü˛° §Ó˚°ˆÏÓ˚áyÓ˚ §Çáƒy •ˆÏÓ = nc
2 
= 

1

2
n(n–1)

xl%¢#°l# ÈüÈ 7
Ü˛ ÈüÈ !ÓË˛yà

˜lÓƒ!_´Ü˛ ≤ÃŸ¿yÓ°# ≠ [ ≤Ã!ï˛!ê˛ ≤ÃˆÏŸ¿Ó˚ Ùyl 1 xÌÓy 2  l¡∫Ó˚ ]

1) §!ë˛Ü˛ í˛z_Ó˚!ê˛ !lÓ≈yã˛l Ü˛ˆÏÓ˚y ≠

(i) ‘BHARAT’ ¢∑!ê˛Ó˚ x«˛Ó˚=!° !òˆÏÎ˚ Ü˛ï˛=!° ¢∑ àë˛l Ü˛Ó˚y ÎyˆÏÓñ ˆÎáyˆÏl B ~ÓÇ H Ü˛áˆÏly ~Ü˛ˆÏe
Ó§ˆÏÓ ly ÈüüüÈ

a) 360 b) 240 c) 120 d) í˛z˛õˆÏÓ˚Ó˚ ˆÜ˛yl!ê˛•z lÎ˚–

(ii) ˛õÑyã˛ xB˛!Ó!¢‹T ˆê˛!°ˆÏÊ˛yl l¡∫ˆÏÓ˚Ó˚ §Çáƒy •ˆÏÓ ˆÎáyˆÏl Ü˛Ù˛õˆÏ«˛ ~Ü˛!ê˛ xB˛ ˛õ%lÓ˚yÓ,_ •ˆÏÓ ÈüüüÈ

a) 90000 b) 100000 c) 30240 d) 69760

(iii) n §ÇáƒÜ˛ !Ó!Ë˛ß¨ Ó› ˆÌˆÏÜ˛ r §ÇáƒÜ˛ Ó› ~Ü˛ˆÏÎyˆÏà !lˆÏÎ˚ !Ólƒy§ §Çáƒy •ˆÏÓñ ˆÎáyˆÏl !l!ò≈‹T 3!ê˛ Ó› Î%_´
ÌyÜ˛ˆÏÓ –

a) n–3p
r–3

b) n–3p
r

c) np
r–3

d) r! n–3c
r–3

(iv) r §ÇáƒÜ˛ e´!ÙÜ˛ ôlydÜ˛ xá[˛ §ÇáƒyÓ˚ =îÊ˛° §Ó≈òy !ÓË˛yçƒ •ˆÏÓ ÈüüüÈ

a) r! b) r!+1 c) (r+1)! d) í˛z˛õˆÏÓ˚Ó˚ ˆÜ˛yl!ê˛•z lÎ˚
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(v) Î!ò  np
r
 = x.n–1p

r–1
 •Î˚ñ ï˛ˆÏÓ !lˆÏã˛Ó˚ ˆÜ˛yl!ê˛ xÈüÈ~Ó˚ Ùyl •ˆÏÓ⁄

a) n b) n(n–1) c) 
n

n

−1
d) 

n

n r−

(vi) m(m–1)(m–2)..........3.2.1 =

a) m! b) (m+1)! c) (m–1)! d) ~ˆÏòÓ˚ ˆÜ˛yˆÏly!ê˛•z lÎ˚

(vii) ≤Ãò_ñ 9p
5
=x.9p

3
; ï˛ˆÏÓ !lˆÏã˛Ó˚ ˆÜ˛yl!ê˛ xÈüÈ~Ó˚ Ùyl •ˆÏÓ ÈüüüÈ

a) 56 b) 42 c) 30 d) 20

(viii) Î!ò 
k

k
k

kp
k

p+
+

+=
−

⋅5
1

311 1

2

( )
ñ ï˛ˆÏÓ !lˆÏã˛Ó˚ ˆÜ˛yl!ê˛ kÈüÈ~Ó˚ Ùyl •ˆÏÓ ÈüüüÈ

a) 7 ~ÓÇ 11 b) 6 ~ÓÇ 7 c) 2 ~ÓÇ 11 d) 2 ~ÓÇ 6

(ix) n–1c
r
+n–1c

r–1
 = ⁄

a) nc
r+1

b)  n+1c
r

c) nc
r

d) n!

(x) Î!ò  np
r 
= x.nc

r
ñ ï˛ˆÏÓ x = ⁄

a) np
r–1

b) nc
r–1

c) n! d) r!

(xi) Î!ò  nC
3 
= K.n(n–1)(n–2)ñ ï˛ˆÏÓ K = ⁄

a) 1 b) 
2

1
c) 

3

1
d) 

6

1

(xii) Î!ò  (n–r+1).nC
r–1

 = m×nC
r
ñ ï˛ˆÏÓ m = ⁄

a) r! b) 1 c) n d) r

(xiii) n §ÇáƒÜ˛ !Ó!Ë˛ß¨ Ó› ˆÌˆÏÜ˛ r §ÇáƒÜ˛ Ó› ~Ü˛ˆÏÎyˆÏà !lˆÏÎ˚ §ÙÓyÎ˚ §Çáƒy •ˆÏÓñ ˆÎáyˆÏl !l!ò≈‹T p §ÇáƒÜ˛ Ó›
§Ó≈òy ÌyÜ˛ˆÏÓ ÈüüüÈ

a) n–pC
r–p

b) n–pp
r–p

c) pr d) (r–p)!

(xiv) n È§ÇáƒÜ˛ !Ó!Ë˛ß¨ Ó› ˆÌˆÏÜ˛ r §ÇáƒÜ˛ Ó› ~Ü˛ˆÏÎyˆÏà !lˆÏÎ˚ §ÙÓyÎ˚ §Çáƒy •ˆÏÓñ ˆÎáyˆÏl !l!ò≈‹T p §ÇáƒÜ˛ Ó›
Ü˛álG ~Ü˛ˆÏe ÌyÜ˛ˆÏÓ ly ÈüüüÈ

a) n–pC
r–p

b) n–pC
r

c) nC
r

d) 
n p

r

− !

!

(xv) Î!ò  16C
r
 = 16C

2r+1 
, ï˛ˆÏÓ !lˆÏã˛Ó˚ ˆÜ˛yl!ê˛ r ~Ó˚ Ùyl •ˆÏÓ ÈüüüÈ

a) 6 b) 5 c) 4 d) 3

(xvi) 3, 4, 5 ~ÓÇ 6 xB˛=ˆÏ°y ~Ü˛ˆÏÎyˆÏà !lˆÏÎ˚ à!ë˛ï˛ §ÇáƒyÓ˚ ~Ü˛Ü˛ fliyl#Î˚ xB˛=ˆÏ°yÓ˚ §Ù!‹T •ˆÏÓ ÈüüüÈ

a) 432 b) 108 c) 36 d) 18
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(xvii) ˆÜ˛yˆÏly xB˛ ˛õ%lÓ˚yÓ,!_ ly Ü˛ˆÏÓ˚ 0, 1, 2, 3, 4 ~ÓÇ 5 xB˛ myÓ˚y à!ë˛ï˛ 5 xˆÏB˛Ó˚ §Çáƒy àë˛l Ü˛Ó˚y ÎyÎ˚ñ Îy 3
myÓ˚y !ÓË˛yçƒ ÈüüüÈ

a) 216 b) 600 c) 240 d) 3135

(xviii) ~Ü˛!ê˛ Ü˛ˆÏ«˛Ó˚ ≤ÃˆÏï˛ƒˆÏÜ˛ ≤ÃˆÏï˛ƒˆÏÜ˛Ó˚ §ˆÏD Ü˛Ó˚Ùò≈l Ü˛Ó˚°– Î!ò Ü˛Ó˚Ùò≈ˆÏlÓ˚ §Çáƒy •Î˚ 66ñ ï˛ˆÏÓ ˙ Ü˛ˆÏ«˛Ó˚ ˆÙyê˛
ˆ°yÜ˛§Çáƒy !SÈ° ÈüüüÈ

a) 11 b) 12 c) 13 d) 14

(xix) ≤Ãò_ 5!ê˛ !Ë˛ß¨ §Ó%ç Ó˚OÜ˛ñ 4!ê˛ !Ë˛ß¨ l#° Ó˚OÜ˛ ~ÓÇ 3!ê˛ !Ë˛ß¨ °y° Ó˚OÜ˛ ̂ ÌˆÏÜ˛ Ü˛Ù˛õˆÏ«˛ 1!ê˛ §Ó%ç ~ÓÇ 1!ê˛
l#° Ó˚OÜ˛ !lÓ≈y!ã˛ï˛ •GÎ˚yÎ˚ §ÙÓyÎ˚ §Çáƒy •ˆÏÓ ÈüüüÈ

a) 3600 b) 3720 c) 3800 d) 3600

(xx) 12!ê˛ !Ó®%Ó˚ ~Ü˛!ê˛ ˆ§ê˛ ˆÎáyˆÏl 7!ê˛ !Ó®% ~Ü˛ï˛°#Î˚ñ !Ó®%=!° ˆÌˆÏÜ˛ Ü˛ï˛=!° !eË%˛ç !lÓ≈yã˛l Ü˛Ó˚y ÎyˆÏÓÈüüüÈ

a) 105 b) 15 c) 175 d) 185

2) x!ï˛ §Ç!«˛Æ í˛z_Ó˚ôÙ#≈ ≤ÃŸ¿ ≠ [ ≤Ã!ï˛!ê˛ ≤ÃˆÏŸ¿Ó˚ Ùyl 1 xÌÓy 2  l¡∫Ó˚ ]

(i) Î!ò  P(9, r) = 3024,  r ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

(ii) Î!ò  P(n–1, 3) : P(n, 4) = 1 : 9,  n ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

(iii) Î!ò  P(15, r–1) : P(16, r–2) = 3 : 4,  r ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

(iv) Ü˛ï˛ !Ó!Ë˛ß¨ í˛z˛õyˆÏÎ˚ 5 çl !¢÷ §y!Ó˚Ók˛Ë˛yˆÏÓ òÑyí˛¸yˆÏï˛ ˛õyÓ˚ˆÏÓ⁄

(v) Ü˛ï˛ !Ó!Ë˛ß¨ í˛z˛õyˆÏÎ˚ 4!ê˛ !ã˛!ë˛ 5!ê˛ ÓyˆÏ: ˆÊ˛°y ÎyÎ˚⁄

(vi) 3!ê˛ SÈE˛y !lˆÏ«˛˛õ Ü˛Ó˚y •°– ˆÎáyˆÏl Ü˛Ù˛õˆÏ«˛ ~Ü˛!ê˛ SÈE˛yÎ˚ Î%@¬ §Çáƒy í˛zë˛ˆÏÓñ ï˛y•ˆÏ° §Ω˛yÓƒ Ê˛°yÊ˛° §Çáƒy
Ü˛ï˛ •ˆÏÓ⁄

(vii) Ü˛ï˛ !Ó!Ë˛ß¨ í˛z˛õyˆÏÎ˚  7 çl ˛õ%%Ó˚&£Ï G 7 çl Ù!•°y ~Ü˛!ê˛ ˆày° ˆê˛!ÓˆÏ° Ó§ˆÏï˛ ˛õyÓ˚ˆÏÓñ ˆÎáyˆÏl ò%•zçl Ù!•°y
˛õy¢y˛õy!¢ Ó§ˆÏÓ ly⁄

(viii) 1! + 2! + 3! +.........+200! ˆÜ˛ 14 myÓ˚y Ë˛yà Ü˛Ó˚ˆÏ° Ë˛yàˆÏ¢£Ï Ü˛ï˛ •ˆÏÓ !°á–

(ix) ˆÜ˛yˆÏly ˛õy•z˛õ xÓƒÓ•*ï˛ ly ˆÓ˚ˆÏáñ 4 çl Ù!•°y 4!ê˛ ≤Ãò_ ˛õy•z˛õ ˆÌˆÏÜ˛ Ü˛ï˛ !Ë˛ß¨ í˛z˛õyˆÏÎ˚ ç° ï%˛°ˆÏï˛
˛õyÓ˚̂ ÏÓ⁄

(x) ˛õ%lÓ˚yÓ,!_ ly Ü˛ˆÏÓ˚ 1, 2, 3, 4 xB˛=ˆÏ°yÓ˚ §Óà%!° myÓ˚y Ü˛ï˛à%ˆÏ°y §Çáƒy àë˛l Ü˛Ó˚y ÎyˆÏÓ⁄

á ÈüÈ !ÓË˛yà

3) §Ç!«˛Æ í˛z_Ó˚ôÙ#≈ ≤ÃŸ¿ ≠ [ ≤Ã!ï˛!ê˛ ≤ÃˆÏŸ¿Ó˚ Ùyl 3 l¡∫Ó˚ ]

i) ≤ÃÙyî Ü˛ˆÏÓ˚y ≠ 
( )!

!
( )( )

2 1
2 1 3 5 2 1 2 1

n

n
n nn+

= ⋅ ⋅ ⋅⋅⋅⋅⋅ ⋅⋅⋅ − +{ }
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ii) TRIANGLE ¢ˆÏ∑Ó˚ x«˛Ó˚=ˆÏ°y Ü˛ï˛ Ó˚Ü˛ˆÏÙ §yçyˆÏly ÎyÎ˚ñ ÎyˆÏï˛ fl∫Ó˚Óî≈ ò%!ê˛ Ü˛álG ~Ü˛ˆÏe ly ÌyˆÏÜ˛⁄

iii) Î!ò ˆÜ˛yˆÏly §%£ÏÙ Ó‡Ë)˛ˆÏçÓ˚ Ü˛î≈ §Çáƒy 44 •Î˚ñ ï˛ˆÏÓ ~!ê˛Ó˚ Óy‡ §Çáƒy !lî≈Î˚ Ü˛ˆÏÓ˚y–

iv) Î!ò 54
P

r
 = 6

5
P

r-1
 •Î˚ñ ï˛ˆÏÓ rÈ ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

v) Î!ò  9p
r
 + 5 9p

4
 = 10p

r 
•Î˚ ï˛ˆÏÓ r ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

vi) Î!ò ( ) ( )a a a aC C
2 2

2 4
− −= , ï˛ˆÏÓ a ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

vii) Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y ≠
7

0
7

1
7

1
7

2
7

6
7

7C C C C C C+( ) + +( ) + + +( )....................

viii) 12 çl Ù!•°yÓ˚ ÙˆÏôƒ 8 çl Ù!•°yˆÏÜ˛ Ü˛ï˛ !Ë˛ß¨ ≤ÃÜ˛yˆÏÓ˚ ˆÜ˛yˆÏly ~Ü˛!ê˛ xl%¤˛yˆÏl xyÙsfî Ü˛Ó˚ˆÏï˛ ˛õyÓ˚y ÎyÎ˚
ˆÎáyˆÏl ò%•zçl Ù!•°y ~Ü˛ˆÏe xl%¤˛yl!ê˛ˆÏï˛ ˆÎˆÏï˛ ã˛yÎ˚ ly–

ix) ‘FAILURE’  ¢∑!ê˛ ˆÌˆÏÜ˛ Ü˛ï˛ í˛z˛õyˆÏÎ˚ 4!ê˛ x«˛Ó˚ ÓƒÓ•yÓ˚ Ü˛ˆÏÓ˚ ¢∑ àë˛l Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚ñ ˆÎáyˆÏl ÈüüüÈÈ

(a) ≤ÃˆÏï˛ƒÜ˛ ¢ˆÏ∑ F Î%_´ ÌyÜ˛ˆÏÓ–

(b) ≤ÃˆÏï˛ƒÜ˛ ¢ˆÏ∑ F Î%_´ ÌyÜ˛ˆÏÓ ly–

x) Î!ò  np
r
=840;  nC

r
=35, ï˛ˆÏÓ r ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

à ÈüÈ !ÓË˛yà

4. ò#â≈ í˛z_Ó˚ôÙ#≈ ≤ÃŸ¿ ≠ [ ≤Ã!ï˛!ê˛ ≤ÃˆÏŸ¿Ó˚ Ùyl 4 xÌÓy 6 l¡∫Ó˚ ]

(i) Î!ò 
n

r
n

r
n

rP

a

P

b

P

c
− += =1 1 , ï˛ˆÏÓ ≤ÃÙyî Ü˛ˆÏÓ˚y ˆÎñ b2=a(b+c)–

(ii) 4!ê˛ !ã˛!ë˛ G 4!ê˛ !l!ò≈‹T !ë˛Ü˛yly!Ó!¢‹T áyÙ xyˆÏSÈ– Ü˛ï˛ í˛z˛õyˆÏÎ˚ 4!ê˛ !ã˛!ë˛Ó˚ ≤ÃˆÏï˛ƒÜ˛!ê˛•z Ë%˛° !ë˛Ü˛yly!Ó!¢‹T áyˆÏÙ Ó˚yáy
ÎyÎ˚⁄

(iii) ˆÜ˛yˆÏly ò%!ê˛ ‘–’ !ã˛•´ ˛õy¢y˛õy!¢ ly ˆÓ˚ˆÏá Ü˛ï˛ Ó˚Ü˛ˆÏÙ 6!ê˛ ‘+’ !ã˛•´ ~ÓÇ 4!ê˛ ‘–’ !ã˛•´ˆÏÜ˛ ~Ü˛ °y•zˆÏl §yçyˆÏly ÎyÎ˚⁄

(iv) 14 çl SÈyˆÏeÓ˚ ÙˆÏôƒ ˆÌˆÏÜ˛ ~Ü˛ˆÏÎyˆÏà Ü˛ï˛çl Ü˛ˆÏÓ˚ !lˆÏÎ˚ !lÓ≈yã˛l Ü˛Ó˚ˆÏ° !lÓ≈yã˛l §ÇáƒyÓ˚ Ùyl Ó,•_Ù •ˆÏÓ⁄ Ó,•_Ù
!lÓ≈yã˛l §Çáƒy !lî≈Î˚ Ü˛ˆÏÓ˚y– Î!ò SÈye§Çáƒy 15 çl •Î˚ñ ï˛ˆÏÓ Ó,•_Ù !lÓ≈yã˛l §Çáƒy Ü˛ï˛ •ˆÏÓ⁄

(v) Î!ò 
n

r
n

r
n

rC

a

C

b

C

c
− += =1 1 •Î˚ñ ï˛ˆÏÓ ≤ÃÙyî Ü˛ˆÏÓ˚y n

ab ac bc

b ac
=

+ +
−

2
2

 ~ÓÇ r
a b c

b ac
=

+
−

( )
2

–

(vi) FORECAST ~ÓÇ MILKY ~•z ¢∑ ò%!ê˛Ó˚ x«˛Ó˚=ˆÏ°y ˆÌˆÏÜ˛ 5 x«˛Ó˚!Ó!¢‹T Ü˛ï˛=ˆÏ°y !Ólƒy§ Ü˛Ó˚y ÎyÎ˚ñ Î!ò
≤ÃˆÏï˛ƒÜ˛ !ÓlƒyˆÏ§ ≤ÃÌÙ ¢∑ ˆÌˆÏÜ˛ 3!ê˛ x«˛Ó˚ ~ÓÇ !mï˛#Î˚ ¢∑ ˆÌˆÏÜ˛ 2!ê˛ x«˛Ó˚ ˆlGÎ˚y •Î˚–
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(vii) a, b, c, d, e x«˛Ó˚=!°Ó˚ §Ó=ˆÏ°yÓ˚ §ˆÏD ‘+’ G ‘–’ !ã˛ˆÏ•´Ó˚ §Ùß∫ˆÏÎ˚ Ü˛ï˛=ˆÏ°y !Ó!Ë˛ß¨ Ó#çày!î!ï˛Ü˛ Ó˚y!¢ àë˛l Ü˛Ó˚y
ÎyÎ˚⁄

(viii) ~Ü˛!ê˛ ÓyˆÏ: 1, 2, 3, .......... 50 l¡∫Ó˚ !Ó!¢‹T 50!ê˛ !ê˛!Ü˛ê˛ xyˆÏSÈ– Óy: ˆÌˆÏÜ˛ 5!ê˛ !ê˛!Ü˛ê˛ ï%˛ˆÏ° ≤ÃyÆ l¡∫ˆÏÓ˚Ó˚
|ôÁ≈e´ˆÏÙ x

1
<x

2
<x

3
<x

4 
<x

5
 §yçyˆÏly •Î˚– Ü˛ï˛=ˆÏ°y !lÓ≈yã˛ˆÏlÓ˚ ˆ«˛ˆÏe x

3
=30 •ˆÏÓ⁄

(ix) ≤ÃÙyî Ü˛ˆÏÓ˚y ˆÎñ nC
r
+3.nC

r–1
+ 3.nC

r–2
+ nC

r–3
 = n+3C

r

(x) ˆòáyG ˆÎñ 
4

2
2 2

1 3 5 4 1

1 3 5 2 1

n
n

n
n

C

C

n

n
=

⋅ ⋅ ⋅⋅⋅⋅ ⋅⋅⋅⋅ −

⋅ ⋅ ⋅⋅⋅⋅ ⋅⋅⋅⋅ −( ){ }
( )

(xi) A, B G C ~Ó˚ !lÜ˛ê˛ ÎÌye´ˆÏÙ 4!ê˛ñ 3!ê˛ G 2!ê˛ !Ó!Ë˛ß¨ ˛õ%hflÏÜ˛ xyˆÏSÈ– ≤ÃˆÏï˛ƒˆÏÜ˛Ó˚ Ü˛yˆÏSÈ Îï˛=ˆÏ°y Ü˛ˆÏÓ˚ ˛õ%hflÏÜ˛ xyˆÏSÈ
ï˛yÓ˚ §Çáƒy x˛õ!Ó˚Ó!ï≈˛ï˛ ˆÓ˚ˆÏá ï˛yÓ˚y !lˆÏçˆÏòÓ˚ ÙˆÏôƒ Ü˛ï˛ ≤ÃÜ˛yˆÏÓ˚ ˛õ%hflÏÜ˛ xò°Óò° Ü˛Ó˚ˆÏï˛ ˛õyˆÏÓ˚⁄

(xii) !ï˛lçl Óy!°Ü˛y ~ÓÇ lÎ˚çl Óy°Ü˛ Ü˛ï˛ ≤ÃÜ˛yˆÏÓ˚ ò%ˆÏê˛y Ë˛ƒyl åVANä ~Ó˚ !§ˆÏê˛ Ó§ˆÏï˛ ˛õyÓ˚ˆÏÓñ ≤ÃˆÏï˛ƒˆÏÜ˛Ó˚ çlƒ•z
§yÙˆÏlÓ˚ !ï˛l!ê˛ ~ÓÇ ˆ˛õSÈˆÏl ã˛yÓ˚!ê˛ xy§l !ã˛!•´ï˛ Ü˛Ó˚y Ó˚ˆÏÎ˚ˆÏSÈ–

í z̨_Ó˚Ùy°y

Ü˛ ÈüÈ !ÓË˛yà

1] i) b ii) d iii) d iv) a  v) a vi) a

vii) c viii) b ix) c x) d xi) d xii) d

xiii) a xiv) b xv) b xvi) b xvii) a xviii) b

xix) b xx) d

2] i) 4 ii) 9 iii) 14 iv) 120 v) 61 vi) 189

vii) 7! × 6! viii) 5 ix) 4! x) 24

á ÈüÈ !ÓË˛yà

3]. ii) 14400 iii) n=11 iv) r = 3 v) 5 vi) 3

vii) 28–2 viii) 12c
8
–10c

6
ix) (a) 6c

3
 x 4    (b) 6c

4
 x 4  (x) 4

à ÈüÈ !ÓË˛yà

4]. ii) 9 iii) 35 iv) 6435 vi) 67200 vii) 32

viii) 77140 xi) 1260 xii) 91.(12)!
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xôƒyÎ˚ ÈüüüÈ 8
!m˛õò í˛z˛õ˛õyòƒ åBinomial Theoremä

=Ó˚&c˛õ)î≈ !Ó£ÏÎ˚ G Ê˛°yÊ˛° ≠

l Î!ò a ~ÓÇ b ÓyhflÏÓ §Çáƒy ~ÓÇ n ~Ü˛!ê˛ ôlydÜ˛ xá[˛ §Çáƒy •Î˚ñ ï˛ˆÏÓ

(a+b)n = nc0an+nc1an–1b+nc2an–2b2+........+ncnbn, ˆÎáyˆÏl n
rc

n

r n r
=

−
!

!( )!
ñ 0£ r£n ~Ó˚ çlƒ–

l (a+b)n ~Ó˚ !Óhfl,Ï!ï˛Ó˚ §yôyÓ˚î ˛õò!ê˛ •° (r+1)ï˛Ù ˛õòñ ÎyÓ˚ Ùyl Tr+1= ncran–rbr–

l (a+b)n ~Ó˚ !m˛õò !Óhfl,Ï!ï˛Ó˚ ˆÙyê˛ ˛õò§Çáƒy •° n+1–

l (a+b)n ~Ó˚ !Óhfl,Ï!ï˛Ó˚ §•à=ˆÏ°y ~Ü˛!ê˛ !ÓˆÏ¢£Ï §IyÎ˚ §yçyˆÏly ÌyˆÏÜ˛ Îy ˛õyflÒy° !eË%˛ç lyˆÏÙ ˛õ!Ó˚!ã˛ï˛–

l (a+b)n  !Óhfl,Ï!ï˛ˆÏï˛ñ Î!ò n Î%@¬ •Î˚ñ ï˛ˆÏÓ ˆÙyê˛ ˛õò§Çáƒy •ˆÏÓ n+1 (xÎ%@¬)– ï˛y•ˆÏ° Ùôƒ˛õò •ˆÏÓ ~Ü˛!ê˛ñ xÌ≈yÍñ

n

2
1+







  ï˛Ù ˛õò!ê˛ •° Ùôƒ˛õò–

l (a+b)n  !Óhfl,Ï!ï˛ˆÏï˛ñ Î!ò n xÎ%@¬ •Î˚ñ ï˛ˆÏÓ ˆÙyê˛ ˛õò§Çáƒy •ˆÏÓ n+1 (Î%@¬)– ï˛y•ˆÏ° Ùôƒ˛õò •ˆÏÓ ò%!ê˛ñ xÌ≈yÍñ

n +







1

2
 ï˛Ù ~ÓÇ 

n +
+








1

2
1 ï˛Ù ˛õò=ˆÏ°y •° Ùôƒ˛õò–

l (a+b)n !Óhfl,Ï!ï˛Ó˚ ˆ¢£Ï !òÜ˛ ˆÌˆÏÜ˛ p ï˛Ù ˛õò •ˆÏÓ ≤ÃÌÙ !òÜ˛ ˆÌˆÏÜ˛ (n–p+2) ï˛Ù ˛õò–

l (a+b)n ~Ó˚ !m˛õò !Óhfl,Ï!ï˛ˆÏï˛ñ nc0, 
nc1, 

nc2, ........ 
ncn §•à=ˆÏ°yˆÏÜ˛ !m˛õò §•à Ó°y •Î˚– Î!ò  a=b=1 •Î˚ñ ï˛ˆÏÓ ~•z

!m˛õò §•à=ˆÏ°yÓ˚ §Ù!‹T •ˆÏÓ 2nñ xÌ≈yÍ nc0+
nc1+

nc2+........+ncn=2n–

xyÓyÓ˚ Î!ò a=1, b=–1 •Î˚ñ ï˛ˆÏÓ ~•z !Óhfl,Ï!ï˛Ó˚ !ÓˆÏçyí˛¸ fliyl#Î˚ !m˛õò §•à§Ù)ˆÏ•Ó˚ §Ù!‹Tñ ˆçyí˛¸ fliyl#Î˚ !m˛õò
§•à§)ˆÏ•Ó˚ §Ù!‹TÓ˚ §Ùyl ~ÓÇ ≤ÃˆÏï˛ƒˆÏÜ˛Ó˚ Ùyl •ˆÏÓ 2n–1– xÌ≈yÍñ nc0+

nc2+
nc4+...... = nc1+

nc3+
nc5+.....=2n–1–
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xl%¢#°l# ÈüÈ 8

Ü˛ ÈüÈ !ÓË˛yà

˜lÓƒ!_´Ü˛ ≤ÃŸ¿yÓ°# ≠ [ ≤Ã!ï˛!ê˛ ≤ÃˆÏŸ¿Ó˚ Ùyl 1 xÌÓy 2  l¡∫Ó˚ ]

1) Ó‡Ù%á# !lÓ≈yã˛lôÙ#≈ ≤ÃŸ¿ :

i) 2
3

15

x
y

−








  !Óhfl,Ï!ï˛Ó˚ ˛õò§Çáƒy •° ÈüüüÈ

a) 14 b) 15 c) 30 d) 16

ii) 2 5 2 5
13 13

x y x y+( ) − −( ){ }  ~Ó˚ !Óhfl,Ï!ï˛Ó˚ ˛õò§Çáƒy •° ÈüüüÈ

a) 14 b) 7 c) 12 d) 28

iii) x y+( )10

 !Óhfl,Ï!ï˛Ó˚ 7ÈüÈï˛Ù ˛õò!ê˛ •° ÈüüüÈ

a) 120xy2 b) 210x3y4 c) 210x2y3 d) ˆÜ˛yl!ê˛•z lÎ˚

iv) x
x

−







1
12

 !Óhfl,Ï!ï˛Ó˚ ˆ¢£Ï!òÜ˛ ˆÌˆÏÜ˛ 5üÈï˛Ù ˛õò!ê˛ •° ÈüüüÈ

a) 495x–4 b) 495x4 c) 99x4 d) 99x–4

v) Î!ò x
x

4

3

15
1

−







 üÈ~Ó˚ !Óhfl,Ï!ï˛ˆÏï˛ ÈrüÈï˛Ù ˛õˆÏò x–17 ˛õyGÎ˚y ÎyÎ˚ñ ï˛ˆÏÓ Èüüü

a) r=10 b) r=11 c) r=12 d) r=13

vi)
2

3

3

2

2

2

10

x

x
+









 ÈüÈ~Ó˚ !Óhfl,Ï!ï˛Ó˚ Ùôƒ˛õò!ê˛ •° ÈüüüÈ

a) 250 b) 252 c) 251 d) ˆÜ˛yl!ê˛•z lÎ˚

vii) x
m

x
−








11

ÈÈüÈ~Ó˚ !Óhfl,Ï!ï˛Ó˚ x–3 ~Ó˚ §•à •° ÈüüüÈ

a) –924m7 b) –792m5 c) –792m6 d) –330m7

viii) x
x

−









1
10

ü~Ó˚ !Óhfl,Ï!ï˛Ó˚ xüÈÓ!ç≈ï˛ ˛õò!ê˛ •° ÈüüüÈ

a) 252 b) 210 c) 756 d) 504
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ix) 2
32

11

x
x

−







 ü~Ó˚ !Óhfl,Ï!ï˛Ó˚ ˆÜ˛yl ˛õò!ê˛ˆÏï˛ x7 xyˆÏSÈ⁄

a) 6ÈüÈï˛Ù b) 7ÈüÈï˛Ù c) 8ÈüÈï˛Ù d) 5ÈüÈï˛Ù

x) nc0+
nc2+

nc4+
nc6+................= Ü˛ï˛⁄

a) 2n b) 2n–1 c) 4n–1 d) 4n

2. x!ï˛ §Ç!«˛Æ í˛z_Ó˚ôÙ#≈ ≤ÃŸ¿ ≠ [ ≤Ã!ï˛!ê˛ ≤ÃˆÏŸ¿Ó˚ Ùyl 1 xÌÓy 2 l¡∫Ó˚ ]

i) x
x

2

18
2

−







  ~Ó˚ !Óhfl,Ï!ï˛ˆÏï˛ x10 Î%_´ ˆÜ˛yˆÏly ˛õò xyˆÏSÈ !Ü˛ly !lî≈Î˚ Ü˛ˆÏÓ˚y–

ii) (1+x)p+q ÈüÈ~Ó˚ !Óhfl,Ï!ï˛ˆÏï˛ xp ~ÓÇ xq ~Ó˚ §•à=ˆÏ°yÓ˚ ÙˆÏôƒ §¡õÜ≈˛ !lî≈Î˚ Ü˛ˆÏÓ˚y–

iii) (1+x)(1–x)nüÈ~Ó˚ !Óhfl,Ï!ï˛ˆÏï˛  xn ~Ó˚ §•à !lî≈Î˚ Ü˛ˆÏÓ˚y–

iv) 3
7

3

12

x
x

+







 üÈ~Ó˚ !Óhfl,Ï!ï˛ˆÏï˛ ô &ÓÜ˛ ˛õò!ê˛ !lî≈Î˚ Ü˛ˆÏÓ˚y–

v) (x2–y)6üÈ~Ó˚ !Óhfl,Ï!ï˛ˆÏï˛ §yôyÓ˚î ˛õò!ê˛ ˆ°ˆÏáy–

vi) (x+y)n üÈ~Ó˚ !Óhfl,Ï!ï˛ˆÏï˛ §•à=ˆÏ°yÓ˚ §Ù!‹T 4096 •ˆÏ° nüÈ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

vii) (a+b)n üÈ~Ó˚ !Óhfl,Ï!ï˛ˆÏï˛ 4ÈüÈï˛Ù ˛õò ~ÓÇ 13ÈüÈï˛Ù ˛õˆÏòÓ˚ §•à ˛õÓ˚flõÓ˚ §Ùyl •ˆÏ° nüÈ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

viii)
3

62

3 7

x

x
−









 üÈ~Ó˚ !Óhfl,Ï!ï˛Ó˚ ˆ¢£Ï !òÜ˛ ˆÌˆÏÜ˛˛ 4ÈüÈï˛Ù ˛õò!ê˛ !lî≈Î˚ Ü˛ˆÏÓ˚y–

ix) (a+b+c)10üÈ~Ó˚ !Óhfl,Ï!ï˛Ó˚ ˆÙyê˛ ˛õò§Çáƒy !lî≈Î˚ Ü˛ˆÏÓ˚y–

x)
p

2
2

8

+





 üÈ~Ó˚ !Óhfl,Ï!ï˛Ó˚ Ùôƒ˛õˆÏòÓ˚ Ùyl 1120 •ˆÏ°ñ püÈ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

á ÈüÈ !ÓË˛yà

3. §Ç!«˛Æ í˛z_Ó˚ôÙ#≈ ≤ÃŸ¿ ≠  [ ≤Ã!ï˛!ê˛ ≤ÃˆÏŸ¿Ó˚ Ùyl 3  l¡∫Ó˚ ]

i) !m˛õò í˛z˛õ˛õyòƒ ≤ÃˆÏÎ˚yà Ü˛ˆÏÓ˚ (2x–3y)4 Ó˚y!¢Ùy°yˆÏÜ˛ !Óhfl,Ïï˛ Ü˛ˆÏÓ˚y–

ii) !m˛õò í˛z˛õ˛õyòƒ ≤ÃˆÏÎ˚yà Ü˛ˆÏÓ˚ ≤ÃÙyî Ü˛ˆÏÓ˚y ˆÎ (101)50>(100)50+(99)50–

iii) !m˛õò í˛z˛õ˛õyòƒ ≤ÃˆÏÎ˚yà Ü˛ˆÏÓ˚ (103)4 ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

iv) (1.2)4000 xÌÓy 800 ~Ó˚ ÙˆÏôƒ ˆÜ˛yl!ê˛ «%˛oï˛Ó˚ !lî≈Î˚ Ü˛ˆÏÓ˚y–

v) !m˛õò í˛z˛õ˛õyòƒ ≤ÃˆÏÎ˚yà Ü˛ˆÏÓ˚ ≤ÃÙyî Ü˛ˆÏÓ˚y ˆÎ 23n–7n–1 §Ó≈òy•z 49 !òˆÏÎ˚ !ÓË˛yçƒñ ˆÎáyˆÏl nÎN–
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vi) r ÈüÈ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚yñ Îál (1+x)18üÈ~Ó˚ !Óhfl,Ï!ï˛ˆÏï˛  (2r+4)ÈüÈï˛Ù ~ÓÇ  (r–2)ÈüÈï˛Ù ˛õˆÏòÓ˚ §•à §Ùyl–

vii) Î!ò 2
1

3

3

3
+











n

üÈ~Ó˚ !Óhfl,Ï!ï˛Ó˚ ÷Ó˚& ˆÌˆÏÜ˛ ~ÓÇ ˆ¢£Ï!òÜ˛ ˆÌˆÏÜ˛ 7ÈüÈï˛Ù ˛õò §Ùyl •Î˚ñ ï˛ˆÏÓ nÈüÈ~Ó˚ Ùyl

!lî≈Î˚ Ü˛ˆÏÓ˚y–

viii) (1+ax)4 ~ÓÇ (1–ax)6 ÈüÈ~Ó˚ !Óhfl,Ï!ï˛Ó˚ Ùôƒ˛õò=ˆÏ°yÓ˚ §•à§Ù)• §Ùyl •ˆÏ° aüÈ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

ix)
p

x

x

p
+











9

ÈüÈ~Ó˚ !Óhfl,Ï!ï˛Ó˚ Ùôƒ˛õò=ˆÏ°y !lî≈Î˚ Ü˛ˆÏÓ˚y–

x) x
a

x
+






2

10

ÈüÈ~Ó˚ !Óhfl,Ï!ï˛ˆÏï˛ xÈüÈÓ!ç≈ï˛ ˛õˆÏòÓ˚ Ùyl 405 •ˆÏ° aÈüÈ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

xi) (1+x)21+(1+x)22+..........+(1+x)30 ÈüÈ~Ó˚ !Óhfl,Ï!ï˛ˆÏï˛ x5üÈ~Ó˚ §•à !lî≈Î˚ Ü˛ˆÏÓ˚y–

xii) (0.999)3 üÈ~Ó˚ !ï˛l ò¢!ÙÜ˛ fliyl ˛õÎ≈hs˝ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

à ÈüÈ !ÓË˛yà

4. ò#â≈ í˛z_Ó˚ôÙ#≈ ≤ÃŸ¿ ≠ [ ≤Ã!ï˛!ê˛ ≤ÃˆÏŸ¿Ó˚ Ùyl 4 xÌÓy 6 l¡∫Ó˚ ]

i) ˆòáyG ˆÎ x
x

n

−









1
2

~Ó˚ !Óhfl,Ï!ï˛Ó˚ Ùôƒ˛õò!ê˛ •° 
1 3 5 2 1

2
⋅ ⋅ ⋅ ⋅ ⋅⋅ ⋅ ⋅⋅ ⋅ −

−( )( )

!

n

n

n

, ˆÎáyˆÏl nÎN–

ii) (2+3x)9 ~Ó˚ !Óhfl,Ï!ï˛Ó˚ Ó,•_Ù ˛õˆÏòÓ˚ §yÇáƒÙyl !lî≈Î˚ Ü˛ˆÏÓ˚yñ Îál x=
3

2 –

iii) Î!ò x
x

n

2

2
1

+







 ~Ó˚ !Óhfl,Ï!ï˛ˆÏï˛ xp Î%_´ ˛õò xyˆÏ§ñ ï˛ˆÏÓ ≤ÃÙyî Ü˛ˆÏÓ˚y ˆÎ ~Ó˚ §•à •°

( )!

! !

2

4

3

2

3

n

n p n p−















×
+
















iv) ax
bx

2

11
1

+







  ~Ó˚ !Óhfl,Ï!ï˛Ó˚  x7  ~ÓÇ  ax

bx
−









1
11

 ~Ó˚ !Óhfl,Ï!ï˛Ó˚  x–7 ~Ó˚ §•à !lî≈Î˚ Ü˛ˆÏÓ˚y ~ÓÇ a G

b ~Ó˚ ÙˆÏôƒ §¡õÜ≈˛ !lî≈Î˚ Ü˛ˆÏÓ˚y Îál ~•z §•à=ˆÏ°y ˛õÓ˚flõÓ˚ §Ùyl–

v) (1+x)1000 + x(1+x)999 + x2(1+x)998 +.......... + x1000 ~Ó˚ !Óhfl,Ï!ï˛Ó˚ §ò,¢ ˛õò=ˆÏ°y §Ó˚° Ü˛Ó˚yÓ˚ ˛õÓ˚ x50

~Ó˚ §•à !lî≈Î˚ Ü˛ˆÏÓ˚y–

vi) Î!ò (1–x)2n–1 ~Ó˚ !Óhfl,Ï!ï˛Ó˚ xr ~Ó˚ §•àˆÏÜ˛ ar myÓ˚y §)!ã˛ï˛ Ü˛Ó˚y •Î˚ñ ï˛ˆÏÓ ≤ÃÙyî Ü˛ˆÏÓ˚y ˆÎ ar–1+ a2n–r= 0–

vii) Î!ò (1+x)n  ~Ó˚ !Óhfl,Ï!ï˛Ó˚ ˛õÓ˚ ˛õÓ˚ ã˛yÓ˚!ê˛ ˛õˆÏòÓ˚ §•à a1, a2, a3, a4 •Î˚ñ ï˛ˆÏÓ ≤ÃÙyî Ü˛ˆÏÓ˚y ˆÎñ
a

a a

a

a a

a

a a
1

1 2

3

3 4

2

2 3

2

+
+

+
=

+



93

viii) (x+a)n ~Ó˚ !Óhfl,Ï!ï˛Ó˚ ï,˛ï˛#Î˚ñ ã˛ï%˛Ì≈ ~ÓÇ ˛õMÈ˛Ù ˛õˆÏòÓ˚ Ùyl ÎÌye´ˆÏÙ 84,280 ~ÓÇ 560 •ˆÏ° x, a ~ÓÇ n ~Ó˚
Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

ix) Î!ò (1+x)2n ~Ó˚ !Óhfl,Ï!ï˛Ó˚ !mï˛#Î˚ñ ï,˛ï˛#Î˚ ~ÓÇ ã˛ï%˛Ì≈ ̨ õˆÏòÓ˚ §•à§Ù)• §Ùyhs˝Ó˚ ≤Ãà!ï˛Ë%˛_´ •Î˚ñ ï˛ˆÏÓ ̂ òáyG ̂ Î
2n2–9n+7=0–

x) Î!ò (x+a)n ~Ó˚ !Óhfl,Ï!ï˛Ó˚ ï,˛ï˛#Î˚ñ ã˛ï%˛Ì≈ñ ˛õMÈ˛Ù ~ÓÇ £Ï¤˛ ˛õò ÎÌye´ˆÏÙ a, b, c ~ÓÇ d •ˆÏ° ≤ÃÙyî Ü˛ˆÏÓ˚y ˆÎñ

b ac

c bd

a

c

2

2

5

3

−
−

= –

xi) Î!ò (a+b)n ~Ó˚ !Óhfl,Ï!ï˛Ó˚ ≤ÃÌÙ !ï˛l!ê˛ ̨ õò ÎÌye´ˆÏÙ 729, 7290 ~ÓÇ 30375 •Î˚ ï˛ˆÏÓ a, b ~ÓÇ nÈüÈ~Ó˚ Ùyl
!lî≈Î˚ Ü˛ˆÏÓ˚y–

xii)
x

x x

x

x x

+

− +
−

−

−











1

1

1
2

3
1

3
1

2

10

~Ó˚ !Óhfl,Ï!ï˛Ó˚ xÈüÈÓ!ç≈ï˛ ˛õˆÏòÓ˚ §•à !lî≈Î˚ Ü˛ˆÏÓ˚y–

í z̨_Ó˚Ùy°y

Ü˛ ÈüÈ !ÓË˛yà

1. i) d ii) b iii) c iv) a v) c

vi) b vii) d viii) a  ix) a x) b

2. i) No ii) §Ùyl iii) (–1)n(1–n) iv) 12c3.3
9.73 v) (–1)r 6crx

12–2r yr

vi) 12 vii) 15 viii) 35

48

6x  ix) 66    x) ±2

á ÈüÈ !ÓË˛yà

3. i) 16x4–96x3y+216x2y2–216xy3+81y4 iii) 112550881 iv) 800

vi) r=6 vii) n=12 viii) a= −
3

10
ix) 

126 126p

x

x

p
, x) a=±3

xi) 31c6–21c6 xii) 0.997

à ÈüÈ !ÓË˛yà

4. ii) T7

137 3

2
=

×  iv) 11c5a6b–5,  11c6a5b–6,  ab=1 v) 1001c50 viii) x=1,  a=2,  n=7

xi) a=3,  b=5,  n=6 xii) 210
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xôƒyÎ˚ ÈüüüÈ 9

xl%%e´Ù G ˆ◊!î åSequences and Seriesä

=Ó˚&c˛õ)î≈ !Ó£ÏÎ˚ G Ê˛°yÊ˛° ≠

l ~Ü˛!ê˛ xl%e´Ù Ó°ˆÏï˛ xyÙÓ˚y Ó%!V˛ñ ˆÜ˛yˆÏly ~Ü˛!ê˛ !lÎ˚Ù xl%§yˆÏÓ˚ ~Ü˛!ê˛ !l!ò≈‹Te´ˆÏÙ §ÇáƒyÓ˚ §Iy–

~Ü˛!ê˛ xl%e´Ù •° ~Ü˛!ê˛ xˆÏ˛õ«˛Ü˛ ÎyÓ˚ ˆ«˛e •° fl∫yË˛y!ÓÜ˛ §ÇáƒyÓ˚ ˆ§ê˛ xÌÓy{1,2,3,............n} xyÜ˛yˆÏÓ˚Ó˚ !Ü˛S%È
í˛z˛õˆÏ§ê˛–  ˆÎ xl%e´ˆÏÙÓ˚ ˛õò§Çáƒy §§#Ù åfiniteä ï˛yˆÏÜ˛ §§#Ù xl%e´Ù Ó°y •Î˚–

Î!ò xl%e´Ù!ê˛ §§#Ù xl%e´Ù lÎ˚ ï˛yˆÏÜ˛ x§#Ù xl%e´Ù Ó°y •Î˚–

l Î!ò a
1
, a

2
, a

3
, ............. a

n
, .......... ~Ü˛!ê˛ xl%e´Ù •Î˚ñ ï˛y•ˆÏ° a

1
+a

2
+a

3
+.........+a

n
+........... Ó˚y!¢Ùy°yˆÏÜ˛

ˆ◊!î ÓˆÏ°–

~Ü˛!ê˛ ˆ◊!îˆÏÜ˛ §§#Ù ˆ◊!î Ó°y •Î˚ñ Î!ò ~Ó˚ §§#Ù §ÇáƒÜ˛ ˛õò ÌyˆÏÜ˛– xlƒÌyÎ˚ñ ~!ê˛ˆÏÜ˛ x§#Ù ˆ◊!î Ó°y •Î˚–

l ˙ xl%e´Ù=ˆÏ°yˆÏÜ˛ ≤Ãà!ï˛ Ó°y •ˆÏÓñ ÎyÓ˚ ˛õò=ˆÏ°y ~Ü˛!ê˛ !l!ò≈‹T lÙ%ly xl%§Ó˚î Ü˛ˆÏÓ˚–

l ~Ü˛!ê˛ §Ùyhs˝Ó˚ ≤Ãà!ï˛ (A.P) •° ~Ü˛!ê˛ xl%e´Ù ÎyÓ˚ ˛õò=ˆÏ°y ~Ü˛!ê˛ !l!ò≈‹T ô &ÓˆÏÜ˛ e´Ùyß∫ˆÏÎ˚ Óyí˛¸ˆÏï˛ Óy Ü˛ÙˆÏï˛
ÌyˆÏÜ˛– ~•z ô &ÓÜ˛!ê˛ˆÏÜ˛ §Ùyhs˝Ó˚ ≤Ãà!ï˛Ó˚ §yôyÓ˚î xhs˝Ó˚ Ó°y •Î˚– §yôyÓ˚îË˛yˆÏÓñ xyÙÓ˚y §Ùyhs˝Ó˚ ≤Ãà!ï˛Ó˚ ≤ÃÌÙ ˛õòˆÏÜ˛
a, §yôyÓ˚î xhs˝Ó˚ˆÏÜ˛ d ~ÓÇ ˆ¢£Ï ˛õòˆÏÜ˛ l myÓ˚y ≤ÃÜ˛y¢ Ü˛!Ó˚– §Ùyhs˝Ó˚ ≤Ãà!ï˛Ó˚ §yôyÓ˚î ˛õò Óy nÈüÈï˛Ù ˛õò!ê˛ •°
a

n
=a+(n–1)d–

l Î!ò ~Ü˛!ê˛ §Ùyhs˝Ó˚ ≤Ãà!ï˛ˆÏï˛ mÈüÈ§ÇáƒÜ˛ ˛õò ÌyˆÏÜ˛ñ ï˛y•ˆÏ° ˆ¢£Ï !òÜ˛ ˆÌˆÏÜ˛ nÈüÈï˛Ù ˛õò •° ÷Ó˚& ˆÌˆÏÜ˛ (m–n+1)

ÈüÈï˛Ù ˛õò– ˆ¢£Ï!òÜ˛ ˆÌˆÏÜ˛ n ÈüÈï˛Ù ˛õò!ê˛ •° a
n
=l–(n–1)d–

l ~Ü˛!ê˛ §Ùyhs˝Ó˚ ≤Ãà!ï˛Ó˚ ˛õò=ˆÏ°y !l¡¨!°!áï˛ í˛z˛õyˆÏÎ˚ !lÓ≈yã˛l Ü˛Ó˚ˆÏ° á%Ó•z §%!ÓôyçlÜ˛ •Î˚ ≠

˛õò§Çáƒy ˛õò §yôyÓ˚î xhs˝Ó˚

3 a–d, a, a+d d

4 a–3d, a–d, a+d, a+3d 2d

5 a–2d, a–d, a, a+d, a+2d d

6 a–5d, a–3d, a–d, a+d, a+3d, a+5d 2d

l ~Ü˛!ê˛ §Ùyhs˝Ó˚ ≤Ãà!ï˛Ó˚ ≤ÃÌÙ ÈnüÈ§ÇáƒÜ˛ ˛õˆÏòÓ˚ §Ù!‹T S
n
 •° S

n
=

n
a n d

n
a

2
2 1

2
+ −[ ] = +( ) ( )l , ˆÎáyˆÏl ≤Ãà!ï˛Ó˚

ˆ¢£Ï˛õò  l=a+(n–1)d – •z•yˆÏÜ˛ nÈüÈ~Ó˚ !mâyï˛ xyÜ˛yˆÏÓ˚G ˆ°áy ÎyÎ˚– S
n
=An2+Bnñ ˆÎáyˆÏl A=

d

2
, B= a

d
−

2

~ÓÇ •z•yÓ˚ §yôyÓ˚î ˛õò Óy nÈüÈï˛Ù ˛õò •° a
n
=S

n
–S

n–1
–
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l Î!ò a, A ~ÓÇ b §Ùyhs˝Ó˚ ≤Ãà!ï˛Ë%˛_´ •Î˚ñ ï˛ˆÏÓ AÈüÈˆÜ˛ a G b §Çáƒy ò%!ê˛Ó˚ §Ùyhs˝Ó˚#Î˚ ÙôƒÜ˛ Ó°y •Î˚ñ ˆÎáyˆÏl

A=
a b+

2
–

l Î!ò ~Ü˛!ê˛ §Ùyhs˝Ó˚ ≤Ãà!ï˛Ó˚ ˛õò=ˆÏ°yˆÏÜ˛ ~Ü˛!ê˛ !l!ò≈‹T ô &ÓÜ˛ myÓ˚y Ó,!k˛ñ •…y§ñ =î Óy Ë˛yà Ü˛Ó˚y •Î˚ñ ï˛ˆÏÓ ≤ÃyÆ˝
≤Ãà!ï˛!ê˛G §Ùyhs˝Ó˚ ≤Ãà!ï˛Ë%˛_´ •ˆÏÓ–

Î!ò a
1
, a

2
, a

3
........... §Ùyhs˝Ó˚ ≤Ãà!ï˛Ë%˛_´ •Î˚ñ ÎyÓ˚ §yôyÓ˚î xhs˝Ó˚ d, ï˛ˆÏÓ

i) a
1 
± k, a

2 
± k, a

3 
± k, ................ §Ùyhs˝Ó˚ ≤Ãà!ï˛Ë%˛_´ •ˆÏÓñ ÎyÓ˚ §yôyÓ˚î xhs˝Ó˚ d–

ii) a
1
k, a

2
k, a

3
k,................. §Ùyhs˝Ó˚ ≤Ãà!ï˛Ë%˛_´ •ˆÏÓñ ÎyÓ˚ §yôyÓ˚î xhs˝Ó˚ dk–

iii) ,,, 321

k

a

k

a

k

a
 §Ùyhs˝Ó˚ ≤Ãà!ï˛Ë%˛_´ •ˆÏÓñ ÎyÓ˚ §yôyÓ˚î xhs˝Ó˚ 

d

k
 (k¹0)–

l Î!ò a
1
, a

2
, a

3
, ............ ~ÓÇ b

1
, b

2
, b

3
, .......... §Ùyhs˝Ó˚ ≤Ãà!ï˛ •Î˚ñ ï˛ˆÏÓ

i) a
1 
± b

1
, a

2 
± b

2
, a

3 
± b

3
, ......... §Ùyhs˝Ó˚ ≤Ãà!ï˛Ë%˛_´ •ˆÏÓ–

ii) a
1
b

1
, a

2
b

2
, a

3
b

3
, ........ ~ÓÇ 

a

b

a

b

a

b
1

1

2

2

3

3

, , , ⋅⋅ ⋅ ⋅ ⋅ ⋅ ⋅ ⋅  §Ùyhs˝Ó˚ ≤Ãà!ï˛Ë%˛_´ •ˆÏÓ ly–

l Î!ò ~Ü˛!ê˛ xl%e´ˆÏÙÓ˚ nÈüÈï˛Ù ˛õò nÈüÈ~Ó˚ ~Ü˛!ê˛ ˜Ó˚!áÜ˛ Ó˚y!¢Ùy°y •Î˚ñ ï˛ˆÏÓ xl%Ü ˛Ù!ê˛ ~Ü˛!ê˛ §Ùyhs˝Ó˚ ≤Ãà!ï˛ •ˆÏÓ–

l Î!ò ~Ü˛!ê˛ xl%e´ˆÏÙÓ˚ nÈüÈ§ÇáƒÜ˛ ˛õˆÏòÓ˚ §Ù!‹T nÈüÈ~Ó˚ ~Ü˛!ê˛ !mâyï˛ Ó˚y!¢Ùy°y •Î˚ñ ï˛ˆÏÓ xl%e´Ù!ê˛ ~Ü˛!ê˛ §Ùyhs˝Ó˚
≤Ãà!ï˛ •ˆÏÓ–

l ~Ü˛!ê˛ §Ùyhs˝Ó˚ ≤Ãà!ï˛Ó˚ ≤ÃÌÙ ~ÓÇ ˆ¢£Ï !òÜ˛ ˆÌˆÏÜ˛ §Ùò)Ó˚Óï˛#≈ ˛õòmˆÏÎ˚Ó˚ §Ù!‹T §Ó≈òy ô &ÓÜ˛ ~ÓÇ ~!ê˛ ≤ÃÌÙ ~ÓÇ
ˆ¢£Ï˛õˆÏòÓ˚ §Ù!‹TÓ˚ §Ùyl–

l x¢)lƒ §ÇáƒyÓ˚ ~Ü˛!ê˛ xî%e´ÙˆÏÜ˛ =ˆÏîy_Ó˚ ≤Ãà!ï˛ (G.P.) Ó°y •ˆÏÓ Î!ò ˆÎˆÏÜ˛yˆÏly ˛õˆÏòÓ˚ §ˆÏD ï˛yÓ˚ ˛õ)Ó≈Óï˛#≈ ˛õˆÏòÓ˚
xl%̨ õyï˛ §Ó≈òy ~Ü˛!ê˛ ô &ÓÜ˛ Ó˚y!¢ •Î˚– ~•z ô &ÓÜ˛ xl%̨ õyï˛!ê˛ Ï̂Ü˛ = Ï̂îy_Ó˚ ≤Ãà!ï˛Ó˚ §yôyÓ˚î xl%̨ õyï˛ Ó°y •Î˚– §yôyÓ˚îË˛y Ï̂Óñ
xyÙÓ˚y =ˆÏîy_Ó˚ ≤Ãà!ï˛Ó˚ ≤ÃÌÙ ˛õòˆÏÜ˛ a !òˆÏÎ˚ ~ÓÇ ~!ê˛Ó˚ §yôyÓ˚î xl%˛õyï˛ˆÏÜ˛ r !òˆÏÎ˚ ≤ÃÜ˛y¢ Ü˛!Ó˚– =ˆÏîy_Ó˚ ≤Ãà!ï˛Ó˚
§yôyÓ˚î ˛õò Óy nÈüÈï˛Ù ˛õò!ê˛ •° a

n
= arn–1–

l Î!ò ˆÜ˛yˆÏly =ˆÏîy_Ó˚ ≤Ãà!ï˛ˆÏï˛ mÈüÈ§ÇáƒÜ˛ ˛õò ÌyˆÏÜ˛ñ ï˛y•ˆÏ° ˆ¢£Ï !òÜ˛ ˆÌˆÏÜ˛ nÈüÈï˛Ù ˛õò •° ≤ÃÌÙ!òÜ˛ ˆÌˆÏÜ˛

(m–n+1)ÈüÈï˛Ù ˛õò– ˆ¢£Ï!òÜ˛ ˆÌˆÏÜ˛ nÈüÈï˛Ù ˛õò!ê˛ •° a
n
=

l

rn−1 –

l ~Ü˛!ê˛ =ˆÏîy_Ó˚ ≤Ãà!ï˛Ó˚ ≤ÃÌÙ ~ÓÇ ˆ¢£Ï!òÜ˛ ˆÌˆÏÜ˛ §Ùò)Ó˚Óï˛#≈ ˛õòmˆÏÎ˚Ó˚ =îÊ˛° §Ó≈òy ô &ÓÜ˛ ~ÓÇ ~!ê˛ ≤ÃÌÙ ~ÓÇ
ˆ¢£Ï˛õˆÏòÓ˚ =îÊ˛ˆÏ°Ó˚ §Ùyl–

l ~Ü˛!ê˛ =ˆÏîy_Ó˚ ≤Ãà!ï˛Ó˚ ˛õò=ˆÏ°y !l¡¨!°!áï˛ í˛z˛õyˆÏÎ˚ !lÓ≈yã˛l Ü˛Ó˚ˆÏ° á%Ó•z §%!ÓôyçlÜ˛ •Î˚–
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˛õò§Çáƒy ˛õò §yôyÓ˚î xî%˛õyï˛

3
a

r
, a, ar r

4
a

r3 , 
a

r
, ar, ar3 r2

5
a

r2 , 
a

r
, a, ar, ar2 r

l ~Ü˛!ê˛ =ˆÏîy_Ó˚ ≤Ãà!ï˛Ó˚ ≤ÃÌÙ nÈüÈ§ÇáƒÜ˛ ˛õˆÏòÓ˚ ˆÎyàÊ˛° S
n
 •° ÈüüüÈ

S
n
 = 

a r

r

n −( )
−

1

1
  Óy 

a r

r

n1

1

−( )
−

   Î!ò r¹1 •Î˚–

S
n
 = na   Î!ò  r=1 •Î˚–

xyÓyÓ˚ñ S
n
= 

a lr

r

−
−1

 Óy 
lr a

r

−
−1

,  ˆÎáyˆÏl l •° ˆ¢£Ï ˛õò–

l Î!ò a, G ~ÓÇ b =ˆÏîy_Ó˚ ≤Ãà!ï˛Ë%˛_´ •Î˚ñ ï˛ˆÏÓ GÈüÈˆÜ˛ a ~ÓÇ b §Çáƒy ò%ˆÏê˛yÓ˚ =ˆÏîy_Ó˚#Î˚ ÙôƒÜ˛ Ó°y •Î˚ ~ÓÇ ï˛y •°

G= ab –

l Î!ò ~Ü˛!ê˛ =ˆÏîy_Ó˚ ≤Ãà!ï˛Ó˚ ≤ÃˆÏï˛ƒÜ˛ ˛õòˆÏÜ˛ ~Ü˛•z x¢)lƒ ô &ÓÜ˛ Ó˚y!¢ myÓ˚y =î Óy Ë˛yà Ü˛Ó˚y •Î˚ñ ï˛ˆÏÓ lï%˛l ˆ◊!î!ê˛G
=ˆÏîy_Ó˚ ≤Ãà!ï˛Ë%˛_´ •ˆÏÓ–

i) Î!ò a
1
, a

2
, a

3
........... =ˆÏîy_Ó˚ ≤Ãà!ï˛Ë%˛_´ •Î˚ñ ï˛ˆÏÓ a

1
k, a

2
k, a

3
k,........ ~ÓÇ 

a

k

a

k

a

k
1 2 3, , , ⋅ ⋅ ⋅ ⋅ ⋅ ⋅ ⋅ ⋅

=ˆÏîy_Ó˚ ≤Ãà!ï˛Ë%˛_´ •ˆÏÓ–

ii) Î!ò a
1
, a

2
, a

3
, ........... =ˆÏîy_Ó˚ ≤Ãà!ï˛Ë%˛_´ •Î˚ñ ï˛ˆÏÓ 

1 1 1

1 2 3a a a
, , ,...........  =ˆÏîy_Ó˚ ≤Ãà!ï˛Ë%˛_´ •ˆÏÓ–

iii) Î!ò a
1
, a

2
, a

3
,........ ~ÓÇ b

1
, b

2
, b

3
......... ò%!ê˛ =ˆÏîy_Ó˚ ≤Ãà!ï˛Ë%˛_´ •Î˚ñ ï˛ˆÏÓ a

1
b

1
, a

2
b

2
, a

3
b

3
, ........

~ÓÇ
a

b

a

b

a

b
1

1

2

2

3

3

, , , ⋅⋅ ⋅ ⋅ ⋅ ⋅⋅ ⋅  =ˆÏîy_Ó˚ ≤Ãà!ï˛Ë%˛_´ •ˆÏÓ–

l Î!ò ò%!ê˛ ôlydÜ˛ §Çáƒy a ~ÓÇ b ~Ó˚ ÙôƒÓï˛#≈ §Ùyhs˝Ó˚#Î˚ ~ÓÇ =ˆÏîy_Ó˚#Î˚ ÙôƒÜ˛ ÎÌye´ˆÏÙ A ~ÓÇ G •Î˚ñ ï˛ˆÏÓ

i) A>G

ii) a ~ÓÇ b Ó#çÎ%_´ !mâyï˛ §Ù#Ü˛Ó˚î!ê˛ •° x2–2Ax+G2= 0

iii) a : b = A A G A A G+ −( ) − −( )2 2 2 2:
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l Ü˛ˆÏÎ˚Ü˛!ê˛ !ÓˆÏ¢£Ï xl%e´ˆÏÙÓ˚ ˆÎyàÊ˛ˆÏ°Ó˚ !Ü˛S%È Ê˛°yÊ˛° ≠

i) ≤ÃÌÙ nÈüÈ§ÇáƒÜ˛ fl∫yË˛y!ÓÜ˛ §ÇáƒyÓ˚ §Ù!‹T

n n
n n

= + + + ⋅⋅⋅ ⋅⋅ ⋅⋅⋅ + =
+∑ 1 2 3

1

2

( )

ii) ≤ÃÌÙ nÈüÈ§ÇáƒÜ˛ fl∫yË˛y!ÓÜ˛ §ÇáƒyÓ˚ ÓˆÏà≈Ó˚ §Ù!‹T

n n
n n n2 2 2 2 21 2 3

1 2 1

6
= + + + ⋅⋅⋅⋅ ⋅ ⋅⋅ ⋅ + =

+ +∑ ( )( )

iii) ≤ÃÌÙ nÈüÈ§ÇáƒÜ˛ fl∫yË˛y!ÓÜ˛ §ÇáƒyÓ˚ âˆÏlÓ˚ §Ù!‹T

n n
n n3 3 3 3 3

2

1 2 3
1

2
= + + + ⋅⋅⋅⋅ ⋅ ⋅ ⋅ ⋅+ =

+





∑ ( )

l x§#Ù =ˆÏîy_Ó˚ ≤Ãà!ï˛Ó˚ ˆÎyàÊ˛° ≠

≤ÃÌÙ ˛õò a, §yôyÓ˚î xl%˛õyï˛ r (|r|<1) Î%_´ ~Ü˛!ê˛ x§#Ù =ˆÏîy_Ó˚ ≤Ãà!ï˛Ó˚ ˆÎyàÊ˛° •° S
n
=

a

r1−
–

Î!ò  r³1 •Î˚ñ ï˛ˆÏÓ x§#Ù =ˆÏîy_Ó˚ ≤Ãà!ï˛Ó˚ §Ù!‹T S
n
®¥–

xl%¢#°l# ÈüÈ 9

Ü˛ ÈüÈ !ÓË˛yà

˜lÓƒ!_´Ü˛ ≤ÃŸ¿yÓ°# ≠ [ ≤Ã!ï˛!ê˛ ≤ÃˆÏŸ¿Ó˚ Ùyl 1 xÌÓy 2  l¡∫Ó˚ ]

1) Ó‡Ù%á# !lÓ≈yã˛lôÙ#≈ ≤ÃŸ¿ :

i) ~Ü˛!ê˛ xl%e´Ù §ÇK˛y!Î˚ï˛ Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚ ~Ü˛!ê˛

a) xˆÏ˛õ«˛Ü˛Ó˚*ˆÏ˛õ ÎyÓ˚ !ÓhflÏyÓ˚ Í N b) xˆÏ˛õ«˛Ü˛Ó˚*ˆÏ˛õ ÎyÓ˚ ˆ«˛e Í N

c) §¡∫¶˛Ó˚*ˆÏ˛õ ÎyÓ˚ !ÓhflÏyÓ˚ Í N d) ÓyhflÏÓ Ùyl Î%_´ ≤Ãà!ï˛Ó˚*ˆÏ˛õ

ii) ~Ü˛!ê˛ §ÙˆÏÜ˛yî# !eË%˛ˆÏçÓ˚ Óy‡=ˆÏ°y §Ùyhs˝Ó˚ ≤Ãà!ï˛ˆÏï˛ ÌyÜ˛ˆÏ° ~Ó˚ Óy‡=ˆÏ°yÓ˚ xl%˛õyï˛ •° ÈüüüÈ

a) 1 :2 :3 b) 2 :3 :4 c) 3 :4 :5 d) 5 :8 :3

iii) Î!ò 1+6+11+.........+x = 148 •Î˚ñ ï˛ˆÏÓ x = ?

a) 36 b) 40 c) 48 d) 54

iv) Î!ò ~Ü˛!ê˛ §Ùyhs˝Ó˚ ≤Ãà!ï˛Ó˚ nÈüÈ§ÇáƒÜ˛ ˛õˆÏòÓ˚ ˆÎyàÊ˛° 3n2–n •Î˚ñ ï˛ˆÏÓ ~!ê˛Ó˚ §yôyÓ˚î xhs˝Ó˚ •° ÈüüüÈ

a) 2 b) 3 c) 4 d) 6

v) ~Ü˛!ê˛ §Ùyhs˝Ó˚ ≤Ãà!ï˛Ó˚ nÈüÈ§ÇáƒÜ˛ ˛õˆÏòÓ˚ ˆÎyàÊ˛° 3n2+5n– ~!ê˛Ó˚ Ü˛ï˛ ï˛Ù ˛õò 164 ?

a) 28üÈï˛Ù b) 27üÈï˛Ù c) 26üÈï˛Ù d) 29üÈï˛Ù
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vi) Î!ò ~Ü˛!ê˛ §Ùyhs˝Ó˚ ≤Ãà!ï˛Ó˚ pÈüÈ§ÇáƒÜ˛ ˛õˆÏòÓ˚ ˆÎyàÊ˛° q ~ÓÇ qÈüÈ§ÇáƒÜ˛ ˛õˆÏòÓ˚ ˆÎyàÊ˛° p •Î˚ñ ï˛ˆÏÓ p+q

§ÇáƒÜ˛ ˛õˆÏòÓ˚ ˆÎyàÊ˛° •ˆÏÓ ÈüüüÈ

a) p–q b) p+q c) pq d) –(p+q)

vii) Î!ò ~Ü˛!ê˛ §Ùyhs˝Ó˚ ≤Ãà!ï˛ˆÏï˛ S
n
=n2p ~ÓÇ S

m
=m2p, ˆÎáyˆÏl S

r
 •° §Ùyhs˝Ó˚ ≤Ãà!ï˛Ó˚ rÈüÈ§ÇáƒÜ˛ ˛õˆÏòÓ˚

ˆÎyàÊ˛°ñ ï˛ˆÏÓ S
p
ÈÈ~Ó˚ Ùyl •ˆÏÓ ÈüüüÈ

a) 
3

2

1
p b) mnp c) p3 d) (m+n)p2

viii) Î!ò ò%!ê˛ x§Ùyl §Çáƒy a G büÈ~Ó˚ ÙôƒÓï˛#≈ §Ùyhs˝Ó˚#Î˚ ÙôƒÜ˛ a b

a b

n n

n n

+ ++
+

1 1

•Î˚ñ ï˛ˆÏÓ nÈüÈ~Ó˚ Ùyl •°

a) 0 b) 1 c) 2 d) 4

ix) Î!ò ~Ü˛!ê˛ =ˆÏîy_Ó˚ ≤Ãà!ï˛Ó˚ nÈüÈï˛Ù ˛õò 2n •Î˚ñ ï˛ˆÏÓ ~!ê˛Ó˚ ≤ÃÌÙ 6!ê˛ ˛õˆÏòÓ˚ ˆÎyàÊ˛° •°

a) 124 b) 126 c) 190 d) 254

x) Î!ò a, b, c =ˆÏîy_Ó˚ ≤Ãà!ï˛Ë%˛_´ ~ÓÇ a b cx y z
1 1 1

= =  •Î˚ñ ï˛ˆÏÓ xyz •° ÈüüüÈ

a) §Ùyhs˝Ó˚ ≤Ãà!ï˛Ë%˛_´ b) =ˆÏîy_Ó˚ ≤Ãà!ï˛Ë%˛_´
c) •Ó˚ydÜ˛ ≤Ãà!ï˛Ë%˛_´ d) ˆÜ˛yˆÏly!ê˛•z lÎ˚

xi) Î!ò ~Ü˛!ê˛ =ˆÏîy_Ó˚ ≤Ãà!ï˛Ó˚ (m+n)ÈüÈï˛Ù ˛õò p ~ÓÇ (m–n)ÈüÈï˛Ù ˛õò q •Î˚ñ ï˛ˆÏÓ ~Ó˚ mÈüÈï˛Ù ˛õò!ê˛ •° ÈüüüÈ

a) 0 b) pq c) pq d) 
1

2
p q+( )

xii) 3x+31–x, xÎR Ó˚y!¢!ê˛Ó˚ xÓÙ Ùyl •° ÈüüüÈ

a) 0 b) 
1

3
c) 3 d) 2 3

xiii) Î!ò ò%!ê˛ ôlydÜ˛ §ÇáƒyÓ˚ ÙˆÏôƒ §Ùyhs˝Ó˚#Î˚ ÙôƒÜ˛ x ~ÓÇ ò%!ê˛ =ˆÏîy_Ó˚#Î˚ ÙôƒÜ˛ y, z •Î˚ñ ï˛ˆÏÓ 
y z

xyz

3 3+
~Ó˚ Ùyl

•° ÈüüüÈ

a) 1 b) 2 c) 
2

1
d) ˆÜ˛yl!ê˛•z lÎ˚–

xiv) 12+32+52+............ nÈüÈ§ÇáƒÜ˛ ˛õò ˛õÎ≈hs˝ ˆ◊!î!ê˛Ó˚ §Ù!‹T •° ÈüüüÈ

a) 
n n n( )( )+ +1 2 1

2
b) 

n n n( )( )2 1 2 1

3

− +

c) 
( ) ( )n n− +1 2 1

6

2

d) 
( )2 1

3

3n +

xv) Î!ò b = a + a2 + a3 +................¥ •Î˚ñ ï˛ˆÏÓ a ~Ó˚ Ùyl •ˆÏÓÈ üüüÈ

a) 
1

a
b) 

b

b1−
c) 

b

b1+
d) 

1

b
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2. x!ï˛ §Ç!«˛Æ í˛z_Ó˚ôÙ#≈ ≤ÃŸ¿ ≠ [ ≤Ã!ï˛!ê˛ ≤ÃˆÏŸ¿Ó˚ Ùyl 1 Óy 2  l¡∫Ó˚ ]

i) Î!ò ˆÜ˛yˆÏly §Ùyhs˝Ó˚ ≤Ãà!ï˛Ó˚  9ÈüÈï˛Ù ˛õˆÏòÓ˚ 9 =î ˙ ˛≤Ãà!ï˛Ó˚ 13ÈüÈï˛Ù ˛õˆÏòÓ˚ 13È =î •Î˚ñ ï˛ˆÏÓ ≤Ãà!ï˛Ó˚
22ÈüÈï˛Ù ˛õò!ê˛ !lî≈Î˚ Ü˛ˆÏÓ˚y–

ii) Î!ò x, 2y, 3z §Ùyhs˝Ó˚ ≤Ãà!ï˛ˆÏï˛ ÌyˆÏÜ˛ñ ˆÎáyˆÏl x, y, z §Çáƒy=ˆÏ°y =ˆÏîy_Ó˚ ≤Ãà!ï˛Ë%˛_´ •Î˚ñ ï˛ˆÏÓ =ˆÏîy_Ó˚
≤Ãà!ï˛Ó˚ §yôyÓ˚î xl%˛õyï˛ !lî≈Î˚ Ü˛ˆÏÓ˚y–

iii) 3, 10, 17, ............... ~ÓÇ 63, 65, 67, ................. §Ùyhs˝Ó˚ ≤Ãà!ï˛=ˆÏ°yÓ˚ nÈüÈï˛Ù ̨õò §Ùyl •ˆÏ°ñ nÈüÈ~Ó˚
Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

iv) Î!ò log
x
a, a

x
2  ~ÓÇ log

b
x =ˆÏîy_Ó˚ ≤Ãà!ï˛Ë%˛_´ •Î˚ñ ï˛ˆÏÓ xÈüÈ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

v) Î!ò ˆÜ˛yˆÏly §Ùyhs˝Ó˚ ≤Ãà!ï˛Ó˚ !mï˛#Î˚ñ ï,˛ï˛#Î˚ ~ÓÇ £Ï¤˛ ˛õò ~Ü˛!ê˛ =ˆÏîy_Ó˚ ≤Ãà!ï˛Ó˚ ˛õÓ˚˛õÓ˚ !ï˛l!ê˛ ˛õò •Î˚ñ ï˛ˆÏÓ
=ˆÏîy_Ó˚ ≤Ãà!ï˛Ó˚ §yôyÓ˚î xl%˛õyï˛ !lî≈Î˚ Ü˛ˆÏÓ˚y–

vi) ò%!ê˛ §Çáƒy a ~ÓÇ büÈ~Ó˚ ÙôƒÓï˛#≈ nÈüÈ§ÇáƒÜ˛ =ˆÏîy_Ó˚#Î˚ ÙôƒˆÏÜ˛Ó˚ =îÊ˛° !lî≈Î˚ Ü˛ˆÏÓ˚y–

vii) §Ùyhs˝Ó˚#Î˚ ÙôƒÜ˛ ~ÓÇ =ˆÏîy_Ó˚#Î˚ ÙôƒˆÏÜ˛Ó˚ ~Ü˛!ê˛ !mâyï˛ §Ù#Ü˛Ó˚î !°á ÎyÓ˚ Ó#ç=ˆÏ°y ÎÌye´ˆÏÙ
A ~ÓÇ G–

viii) ≤ÃÌÙ nÈüÈ§ÇáƒÜ˛ xÎ%@¬ fl∫yË˛y!ÓÜ˛ §ÇáƒyÓ˚ ˆÎyàÊ˛°!ê˛ !°á–

ix) ~Ü˛!ê˛ =ˆÏîy_Ó˚ ≤Ãà!ï˛Ó˚ ï,˛ï˛#Î˚ ˛õò 4 •ˆÏ° ~!ê˛Ó˚ ≤ÃÌÙ ˛õÑyã˛!ê˛ ˛õˆÏòÓ˚ =îÊ˛° !lî≈Î˚ Ü˛ˆÏÓ˚y–

x) − − ⋅⋅⋅ ⋅ ⋅⋅ ⋅
5

4

5

16

5

64
, , , =ˆÏîy_Ó˚ ˆ◊!îÓ˚ x§#Ù ˛õÎ≈hs˝ ˆÎyàÊ˛° !lî≈Î˚ Ü˛ˆÏÓ˚y–

á ÈüÈ !ÓË˛yà

3. §Ç!«˛Æ í˛z_Ó˚ôÙ#≈ ≤ÃŸ¿ ≠ [ ≤Ã!ï˛!ê˛ ≤ÃˆÏŸ¿Ó˚ Ùyl 3  l¡∫Ó˚ ]

i) 20, 19
1

4
18

1

2
17

3

4
, , , ⋅ ⋅ ⋅ ⋅ ⋅ ⋅ ⋅ ⋅  xl%e´Ù!ê˛Ó˚ ≤ÃÌÙ }lydÜ˛ ˛õò ˆÜ˛yl‰ ˛õò!ê˛⁄

ii) ò%•z xB˛!Ó!¢‹T Ü˛ï˛=ˆÏ°y §Çáƒy 7 myÓ˚y !ÓË˛yçƒ⁄

iii) 3+7+11+15+......... ~ÓÇ 1+6+11+16+......... §Ùyhs˝Ó˚#Î˚ ˆ◊!î ò%!ê˛Ó˚ ÙôƒÓï˛#≈ 10ÈüÈï˛Ù §yôyÓ˚î ˛õò!ê˛
!lî≈Î˚ Ü˛ˆÏÓ˚y–

iv) 2, 5, 8, ............50ÈüÈ§ÇáƒÜ˛ ˛õÎ≈hs˝ ~ÓÇ 3, 5, 7, 9,......... 60ÈüÈ§ÇáƒÜ˛ ˛õÎ≈hs˝ §Ùyhs˝Ó˚ ≤Ãà!ï˛ ò%ˆÏê˛yÓ˚ ÙˆÏôƒ
Ü˛ï˛=ˆÏ°y ˛õò ~Ü˛•z ï˛y !lî≈Î˚ Ü˛ˆÏÓ˚y–

v) Î!ò x, y, z  §Ùyhs˝Ó˚ ≤Ãà!ï˛Ë%˛_´ ~ÓÇ A
1
 •° x ~ÓÇ yÈüÈ~Ó˚ §Ùyhs˝Ó˚#Î˚ ÙôƒÜ˛ñ xyÓyÓ˚ A

2
 •° y ~ÓÇ zÈüÈ~Ó˚

§Ùyhs˝Ó˚#Î˚ ÙôƒÜ˛ñ ï˛ˆÏÓ ≤ÃÙyî Ü˛ˆÏÓ˚y ˆÎ A
1
 ~ÓÇ A

2
 ~Ó˚ §Ùyhs˝Ó˚#Î˚ ÙôƒÜ˛ y–

vi) Î!ò ôlydÜ˛ §ÇáƒyÓ˚ ~Ü˛!ê˛ =ˆÏîy_Ó˚ ≤Ãà!ï˛Ó˚ñ ˆÎˆÏÜ˛yˆÏly ~Ü˛!ê˛ ˛õò ~!ê˛Ó˚ ˛õÓ˚Óï˛#≈ ò%!ê˛ ˛õˆÏòÓ˚ ˆÎyàÊ˛ˆÏ°Ó˚
§Ùyl •Î˚ñ ï˛ˆÏÓ =ˆÏîy_Ó˚ ≤Ãà!ï˛Ó˚ §yôyÓ˚î xl%˛õyï˛ !lî≈Î˚ Ü˛ˆÏÓ˚y–
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vii) Î!ò 5, x, y, z, 405 ~Ü˛!ê˛ =ˆÏîy_Ó˚ ≤Ãà!ï˛Ó˚ ≤ÃÌÙ ˛õÑyã˛!ê˛ ˛õò •Î˚ñ ï˛ˆÏÓ x, y, z ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

viii) =ˆÏîy_Ó˚ ≤Ãà!ï˛Ó˚ 4ÈüÈï˛Ù ˛õò!ê˛ !lî≈Î˚ Ü˛ˆÏÓ˚yñ ÎyÓ˚ 5ÈüÈï˛Ù ˛õò 32 ~ÓÇ 8ÈüÈï˛Ù ˛õò •° 256–

ix) 3 ~ÓÇ 48 ~Ó˚ ÙˆÏôƒ 3!ê˛ =ˆÏîy_Ó˚#Î˚ ÙôƒÜ˛ Ó§yG–

x) ~Ü˛!ê˛ §Ùyhs˝Ó˚ ≤Ãà!ï˛Ó˚ ≤ÃÌÙ ˛õò a, !mï˛#Î˚ ˛õò b ~ÓÇ ˆ¢£Ï ˛õò c– ˆòáyG ˆÎ ≤Ãà!ï˛!ê˛Ó˚ §Ù!‹T •°

b c a c a

b a

+ −( ) +( )
−( )

2

2
–

xi) Î!ò  
b c a

a

c a b

b

a b c

c

+ − + − + −
, ,  §Ùyhs˝Ó˚ ≤Ãà!ï˛Ë%̨ _´ •Î˚ñ ï˛ Ï̂Ó ≤ÃÙyî Ü˛ Ï̂Ó˚y ̂ Îñ 

1 1 1

a b c
, ,  G §Ùyhs˝Ó˚

≤Ãà!ï˛Ë%˛_´–

xii) Î!ò b ~ÓÇ c ~Ó˚ §Ùyhs˝Ó˚#Î˚ ÙôƒÜ˛ a ~ÓÇ ò%!ê˛ =ˆÏîy_Ó˚#Î˚ ÙôƒÜ˛ G
1
 G G

2 
•Î˚ñ ï˛ˆÏÓ ≤ÃÙyî Ü˛ˆÏÓ˚y ˆÎñ

G
1
3 + G

2
3 = 2abc–

xiii) ≤ÃÙyî Ü˛ˆÏÓ˚y 6 6 6 6
1

2
1

4
1

8× × ×⋅⋅⋅ ⋅⋅ ⋅⋅ ⋅⋅∞ =

à ÈüÈ !ÓË˛yà

4. ò#â≈ í˛z_Ó˚ôÙ#≈ ≤ÃŸ¿ ≠ [ ≤Ã!ï˛!ê˛ ≤ÃˆÏŸ¿Ó˚ Ùyl 4 xÌÓy 6 l¡∫Ó˚ ]

i) Î!ò ̂ Ü˛yˆÏly §Ùyhs˝Ó˚ ≤Ãà!ï˛ˆÏï˛ (2n+1)ÈüÈ§ÇáƒÜ˛ ̨õò ÌyˆÏÜ˛ñ ï˛ˆÏÓ ≤ÃÙyî Ü˛ˆÏÓ˚y ̂ Î ~Ó˚ xÎ%@¬ fiÌyˆÏlÓ˚ ̨ õòà%ˆÏ°yÓ˚
§Ù!T˛ ~ÓÇ Î%@¬ fiÌyˆÏlÓ˚ ˛õòà%ˆÏ°yÓ˚ §Ù!‹TÓ˚ xl%˛õyï˛ (n+1) : n–

ii) Î!ò a, b, c, d  =ˆÏîy_Ó˚ ≤Ãà!ï˛Ë%˛_´ •Î˚ñ ï˛ˆÏÓ ˛≤ÃÙyî Ü˛ˆÏÓ˚y a2–b2, b2–c2, c2–d2 G =ˆÏîy_Ó˚ ≤Ãà!ï˛Ë%˛_´–

iii) Î!ò a
1
, a

2
, a

3
,........, a

n
 §Ùyhs˝Ó˚ ˛≤Ãà!ï˛ˆÏï˛ ÌyˆÏÜ˛ñ ˆÎáyˆÏl a

i
>0 §Ü˛° i ~Ó˚ çlƒñ ï˛ˆÏÓ ≤ÃÙyî Ü˛Ó˚ ˆÎ

1 1 1 1

1 2 2 3 1 1a a a a a a

n

a an n n+
+

+
+ ⋅⋅⋅ ⋅⋅ ⋅ ⋅ ⋅ +

+
=

−

+−

iv) ò%!ê˛ §Ùyhs˝Ó˚ ≤Ãà!ï˛Ó˚ nÈüÈ§ÇáƒÜ˛ ˛õˆÏòÓ˚ §Ù!‹TÓ˚ xl%˛õyï˛ (7n+1) : (4n+27)– ï˛yˆÏòÓ˚ mÈüÈï˛Ù ˛õˆÏòÓ˚ xl%˛õyï˛
!lî≈Î˚ Ü˛ˆÏÓ˚y–

v) Î!ò (b–c)2, (c–a)2, (a–b)2  §Ùyhs˝Ó˚ ≤Ãà!ï˛ˆÏï˛ ÌyˆÏÜ˛ñ ï˛ˆÏÓ ≤ÃÙyî Ü˛ˆÏÓ˚y 
1 1 1

b c c a a b− − −
, , G §Ùyhs˝Ó˚

≤Ãà!ï˛ˆÏï˛ xyˆÏSÈ–

vi) Î!ò x, y, z §Ùyhs˝Ó˚ ≤Ãà!ï˛ˆÏï˛ ÌyˆÏÜ˛ñ ï˛ˆÏÓ ˆòáyG ˆÎñ (x2+xy+y2), (z2+xz+x2) ~ÓÇ (y2+yz+z2) •°
§Ùyhs˝Ó˚ ≤Ãà!ï˛Ó˚ ˛õÓ˚˛õÓ˚ !ï˛l!ê˛ ˛õò–

vii) §Ùyhs˝Ó˚ ≤Ãà!ï˛Ë%˛_´ !ï˛l!ê˛ §ÇáƒyÓ˚ =îÊ˛° 224 ~ÓÇ ~Ó˚ Ó,•_Ù §Çáƒy «%˛oï˛Ù §ÇáƒyÓ˚ 7 =î– §Çáƒy=ˆÏ°y
!lî≈Î˚ Ü˛ˆÏÓ˚y–
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viii) ~Ü˛!ê˛ =ˆÏîy_Ó˚ ≤Ãà!ï˛Ó˚ (m+n)ÈüÈï˛Ù ˛~ÓÇ (m–n)ÈüÈï˛Ù ˛õò ÎÌye´ˆÏÙ p ~ÓÇ q– ˆòáyG ˆÎ ~Ó˚ mÈüÈï˛Ù ~ÓÇ

nÈüÈï˛Ù ˛õò •° pq  ~ÓÇ p
q

p

m

n

.










2

–

ix) ~Ü˛!ê˛ =ˆÏîy_Ó˚ ≤Ãà!ï˛Ë%˛_´ !ï˛l!ê˛ §ÇáƒyÓ˚ §Ù!‹T 13 ~ÓÇ ~ˆÏòÓ˚ ÓˆÏà≈Ó˚ §Ù!‹T 91 •ˆÏ°ñ §Çáƒy !ï˛l!ê˛ !lî≈Î˚
Ü˛ˆÏÓ˚y–

x) =ˆÏîy_Ó˚ ≤Ãà!ï˛Ë%˛_´ !ï˛l!ê˛ §ÇáƒyÓ˚ =îÊ˛° 216– Î!ò ~ˆÏòÓ˚ §!•ï˛ 2, 8, 6 ˆÎyà Ü˛Ó˚y •Î˚ñ ï˛ˆÏÓ ≤ÃyÆ
Ê˛°yÊ˛°=ˆÏ°y §Ùyhs˝Ó˚ ≤Ãà!ï˛Ë%˛_´ •Î˚– §Çáƒy=ˆÏ°y !lî≈Î˚ Ü˛ˆÏÓ˚y–

xi) 5+5.5+5.55+5.555+............ ˆ◊!î!ê˛Ó˚ nÈüÈ§ÇáƒÜ˛ ˛õò ˛õÎ≈hs˝ §Ù!‹T !lî≈Î˚ Ü˛ˆÏÓ˚y–

xii) Î!ò ~Ü˛!ê˛ =ˆÏîy_Ó˚ ≤Ãà!ï˛Ó˚ ≤ÃÌÙ n, 2n G 3nÈüÈ§ÇáƒÜ˛ ˛õˆÏòÓ˚ §Ù!‹T ÎÌye´ˆÏÙ S
1
, S

2
 G S

3
 •Î˚ñ ï˛ˆÏÓ ≤ÃÙyî

Ü˛ˆÏÓ˚y ˆÎ S
1
(S

3
–S

2
) = (S

2
–S

1
)2–

xiii) Î!ò a, b, c, d  =ˆÏîy_Ó˚ ≤Ãà!ï˛Ë%˛_´ •Î˚ñ ï˛ˆÏÓ ≤ÃÙyî Ü˛Ó˚ ˆÎ 
1 1 1

2 2 2 2 2 2a b b c c d+ + +
, , G =ˆÏîy_Ó˚

≤Ãà!ï˛Ë%˛_´ •ˆÏÓ–

xiv) ò%!ê˛ ôlydÜ˛ §ÇáƒyÓ˚ xhs˝Ó˚Ê˛° 12 ~ÓÇ ~ˆÏòÓ˚ §Ùyhs˝Ó˚#Î˚ ÙôƒÜ˛ñ =ˆÏîy_Ó˚#Î˚ ÙôƒÜ˛ xˆÏ˛õ«˛y 2 ˆÓ¢# •ˆÏ°ñ
§Çáƒy ò%ˆÏê˛y !lî≈Î˚ Ü˛ˆÏÓ˚y–

xv) !l¡¨!°!áï˛ ˆ◊!î=ˆÏ°yÓ˚ nÈüÈ§ÇáƒÜ˛ ˛õò ˛õÎ≈hs˝ §Ù!‹T !lî≈Î˚ Ü˛ˆÏÓ˚y ≠

a) 13 + 33 + 53 + 73 + ..................

b) 3 + 7 + 13 + 21 + 31 + ..............

c)
1

1

1 2

1 3

1 2 3

1 3 5

3 3 3 3 3 3

+
+
+

+
+ +
+ +

+ ⋅⋅⋅⋅ ⋅ ⋅ ⋅ ⋅ ⋅ ⋅ ⋅ ⋅ ⋅ ⋅ ⋅ ⋅

d) 1´2´4 + 2´3´7 + 3´4´10 + .............

xvi) ˆ◊!î!ê˛Ó˚ §Ù!‹T !lî≈Î˚ Ü˛ˆÏÓ˚yñ ÎyÓ˚ nÈüÈï˛Ù ˛õò!ê˛ •°

a) 2n2 – 3n + 5

b) 4n3 + 6n2 + 2n

xvii) ~Ü˛!ê˛ x§#Ù =ˆÏîy_Ó˚ ≤Ãà!ï˛Ó˚ §Ù!‹T •° 57 ~ÓÇ ~ˆÏòÓ˚ âˆÏîÓ˚ §Ù!‹T 9747 •ˆÏ° =ˆÏîy_Ó˚ ≤Ãà!ï˛!ê˛ !lî≈Î˚
Ü˛ˆÏÓ˚y–

xviii) Î!ò  | x | < 1 ~ÓÇ |y | <1 •Î˚ñ ï˛ˆÏÓ !lˆÏ¡¨Ó˚ x§#Ù ˆ◊!î!ê˛Ó˚ §Ù!‹T !lî≈Î˚ Ü˛ˆÏÓ˚y–

(x + y) + (x2 + xy + y2) + (x3 + x2y + xy2 + y3) +...............
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í z̨_Ó˚Ùy°y

Ü˛ ÈüÈ !ÓË˛yà

1. i) b        ii) c           iii) a           iv) d           v) b              vi) d            vii) c            viii) a      ix) b

x) a       xi) c           xii) d          xiii) b         xiv) b          xv) c

2. i) 0          ii) 
1

3
       iii) 13         iv) log loga b

a( )        v) 3        vi) ab
n

( ) 2        vii) x2–2Ax+G2 = 0

viii) n2     ix) 45        x) –1

á ÈüÈ !ÓË˛yà

3. i) 28 ï˛Ù ˛õò        ii) 13          iii) 191        iv) 20        vi) 2sin180      vii) 15, 45, 135 or –15, 45, –

135

viii) 16             ix) 6, 12, 24

à üÈ !ÓË˛yà

4. iv) (14m–6) : (8m+23)      vii) 2,8,14             ix) 1,3,9  or 9,3,1     x) 18,6,2  or 2, 6, 18

xi) S=5
5

9
1

1

9
1

1

10 1
n n

n
+ − − −

















−( )       xiv) 16 ~ÓÇ 4

xv) a) n2(2n2–1)      b) 
1

3
3 52n n n+ +( )       c) 

1

24
2 9 132n n n+ +( )      d) 

1

12
1 3 19 142n n n n( )+ + +( )

xvi) a) 
1

6
4 3 232n n n− +( )          b) n(n+1)2(n+2)

xvii) 19
38

3

76

9
, , ,....................          xviii) 

x y xy

x y

+ −
− −( )( )1 1
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xôƒyÎ˚ ÈüüüÈ 10

§Ó˚°ˆÏÓ˚áy åStraight Linesä

=Ó˚&c˛õ)î≈ !Ó£ÏÎ˚ G Ê˛°yÊ˛° ≠

l §Ó˚°ˆÏÓ˚áyÓ˚ §ÇK˛y ≠

ˆÜ˛yˆÏly !Ó®% !òÜ˛ ̨ õ!Ó˚Óï≈˛l ly Ü˛ˆÏÓ˚ ̂ Ü˛yˆÏly §Ùï˛ˆÏ° à!ï˛¢#° ÌyÜ˛ˆÏ° ï˛yÓ˚ §MÈ˛yÓ˚˛õÌˆÏÜ˛ §Ó˚°ˆÏÓ˚áy ~ÓÇ §MÈ˛Ó˚˛õˆÏÌÓ˚
§Ù#Ü˛Ó˚îˆÏÜ˛ §Ó˚°ˆÏÓ˚áyÓ˚ §Ù#Ü˛Ó˚î ÓˆÏ°–

l ≤ÃÓîï˛y Óy l!ï˛ ågradient or slopeä ≠ ˆÜ˛yˆÏly §Ó˚°ˆÏÓ˚áy x xˆÏ«˛Ó˚ ôlydÜ˛ !òˆÏÜ˛Ó˚ §ˆÏD θ ˆÜ˛yî Ü˛Ó˚ˆÏ° ï˛yÓ˚
≤ÃÓlï˛yñ m = tanθ–

l (x
1
, y

1
) G (x

2
, y

2
) !Ó®% ò%!ê˛Ó˚ §ÇˆÏÎyçÜ˛ §Ó˚°ˆÏÓ˚áyÓ˚ ≤ÃÓîï˛y m •ˆÏ°ñ m

y y

x x
= =

−
−

tan θ 2 1

2 1

–

l xÈ xˆÏ«˛Ó˚ §Ù#Ü˛Ó˚î •Î˚ y=0

l y xˆÏ«˛Ó˚ §Ù#Ü˛Ó˚î •Î˚ x=0

l Ù)°!Ó®% ˆÌˆÏÜ˛ b ~Ü˛Ü˛ ò)ˆÏÓ˚ ~ÓÇ x xˆÏ«˛Ó˚ §Ùyhs˝Ó˚y° §Ó˚°ˆÏÓ˚áyÓ˚ §Ù#Ü˛Ó˚î •Î˚ y=b–

l Ù)°!Ó®% ˆÌˆÏÜ˛ a ~Ü˛Ü˛ ò)ˆÏÓ˚ ~ÓÇ y xˆÏ«˛Ó˚ §Ùyhs˝Ó˚y° §Ó˚°ˆÏÓ˚áyÓ˚ §Ù#Ü˛Ó˚î •Î˚ x=a.

l ≤ÃÓîï˛y ˆSÈ!òï˛yÇ¢ xyÜ˛yÓ˚ åSlope-intercept formä :

~•z xyÜ˛yˆÏÓ˚ §Ó˚°ˆÏÓ˚áyÓ˚ §Ù#Ü˛Ó˚î ≠ y=mx+c, ˆÎáyˆÏl m = §Ó˚°ˆÏÓ˚áyÓ˚ ≤ÃÓîï˛y ~ÓÇ c = y xˆÏ«˛Ó˚ ˆSÈ!òï˛yÇ¢–

l !Ó®% ≤ÃÓîï˛y xyÜ˛yÓ˚ åPoint slope formä :

~•z xyÜ˛yˆÏÓ˚ §Ó˚°ˆÏÓ˚áyÓ˚ §Ù#Ü˛Ó˚î ≠  y–y
1
 = m(x–x

1
), ̂ ÎáyˆÏl m = §Ó˚°ˆÏÓ˚áyÓ˚ ≤ÃÓîï˛y ~ÓÇ (x

1
, y

1
) •° ̂ Ó˚áyÓ˚

G˛õÓ˚ ≤Ãò_ !Ó®%–
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l ≤Ã!ï˛§Ù xyÜ˛yÓ˚ åSymmetrical formä :

~•z xyÜ˛yˆÏÓ˚ §Ó˚°ˆÏÓ˚áyÓ˚ §Ù#Ü˛Ó˚î ≠ 
x x y y−

=
−1 1

cos sinθ θ
= r, ̂ ÎáyˆÏl θ = ̂ Ó˚áyÓ˚ xyl!ï˛ñ (x

1
, y

1
) •° ̂ Ó˚áyÓ˚ G˛õÓ˚

!l!ò≈‹T !Ó®% ~ÓÇ r = (x, y) G (x
1
, y

1
) !Ó®% ò%!ê˛Ó˚ ÙˆÏôƒ ò)Ó˚c–

l ò%•z !Ó®% xyÜ˛yÓ˚ åTwo point formä :

~•z §Ó˚°ˆÏÓ˚áyÓ˚ §Ù#Ü˛Ó˚î ≠ 
y y

x x

y y

x x

−
−

=
−
−

1

1

1 2

1 2

, ˆÎáyˆÏl (x
1
, y

1
) G (x

2
, y

2
) •° ˆÓ˚áyÓ˚ í˛z˛õÓ˚ ò%!ê˛ !l!ò≈‹T !Ó®%–

l ˆSÈ!òï˛yÇ¢ xyÜ˛yÓ˚ åIntercept formä :

~•z §Ó˚° Ï̂Ó˚áyÓ˚ §Ù#Ü˛Ó˚î ≠ 1=+
b

y

a

x
, ̂ Îáy Ï̂l a G b ÎÌye´ Ï̂Ù

x G y xˆÏ«˛Ó˚ ˆSÈ!òï˛yÇ¢– §Ù#Ü˛Ó˚î!ê˛ x x«˛ˆÏÜ˛ (a, 0) !Ó®%ˆÏï˛
G y x«˛ˆÏÜ˛ (0, b) !Ó®%ˆÏï˛ ˆSÈò Ü˛ˆÏÓ˚–

l x!Ë˛°¡∫ xyÜ˛yÓ˚ åNormal formä :

~•z §Ó˚°ˆÏÓ˚áyÓ˚ §Ù#Ü˛Ó˚î ≠ xcosα+ysinα = p, ˆÎáyˆÏl p (>0) = Ù)°!Ó®% ˆÌˆÏÜ˛ §Ó˚°ˆÏÓ˚áyÓ˚ °¡∫ò)Ó˚c ~ÓÇ  α
(0≤α≤2π) = §Ó˚°ˆÏÓ˚áyÓ˚ í˛z˛õÓ˚ Ù)°!Ó®% ˆÌˆÏÜ˛ x!B˛ï˛ °ˆÏ¡∫Ó˚ §ˆÏD ôlydÜ˛ xÈüÈxˆÏ«˛Ó˚ xyl!ï˛–

l §yôyÓ˚î xyÜ˛yÓ˚ åGeneral formä :

~•z §Ó˚°ˆÏÓ˚áyÓ˚ §Ù#Ü˛Ó˚î ≠ ax+by+c = 0, ˆÎáyˆÏl a, b, c ÓyhflÏÓ ô &ÓÜ˛ §Çáƒy (a, b í˛zË˛ˆÏÎ˚ ~Ü˛ˆÏe ¢)lƒ lÎ˚äñ

§Ó˚°ˆÏÓ˚áy!ê˛Ó˚ l!ï˛ 
b

a
−  –

l ò%!ê˛ ≤Ãò_ §Ó˚°ˆÏÓ˚áyÓ˚ ˆSÈò!Ó®%Ó˚ Ë%˛ç G ˆÜ˛y!ê˛ ÎÌye´ˆÏÙ §Ù#Ü˛Ó˚î ò%!ê˛ §Ùyôyl Ü˛ˆÏÓ˚ ≤ÃyÆ x G y ~Ó˚ Ùyl–

l a
1
x+b

1
y+c

1 
= 0 ~ÓÇ a

2
x+b

2
y+c

2 
= 0 §Ó˚°ˆÏÓ˚áy ò%!ê˛Ó˚ ˆSÈò!Ó®%àyÙ# ˆÎ ˆÜ˛yˆÏly §Ó˚°ˆÏÓ˚áyÓ˚ §Ù#Ü˛Ó˚î •°

a
1
x+b

1
y+c

1
+k(a

2
x+b

2
y+c

2
) = 0 ˆÎáyˆÏl k (≠0 or ∞) ˆÎ ˆÜ˛yˆÏly ÓyhflÏÓ ô &ÓÜ˛ §Çáƒy– kÈüÈ~Ó˚ Ùyl !lî≈ˆÏÎ˚Ó˚

çlƒ xlƒ ≤Ãò_ ¢ï≈˛ ≤ÃˆÏÎ˚yà Ü˛Ó˚ˆÏï˛ •Î˚–

l !ï˛l!ê˛ ≤Ãò_ §Ó˚° Ï̂Ó˚áy §Ù!Ó®% åconcurrentä • Ï̂Óñ Î!ò ̂ Î ̂ Ü˛y Ï̂ly ò%!ê˛ §Ó˚° Ï̂Ó˚áyÓ˚ ̂ SÈò!Ó®% myÓ˚y ï,̨ ï˛#Î˚ §Ó˚° Ï̂Ó˚áyÓ˚
§Ù#Ü˛Ó˚î !§k˛ •Î˚–

l y=m
1
x+c

1
 G y=m

2
x+c

2
 §Ó˚°ˆÏÓ˚áy ò%!ê˛Ó˚ xhs˝à≈ï˛ ˆÜ˛yî θ •ˆÏ° tan θ =

−
+

m m

m m
1 2

1 21
  Óy  tan θ = ±

−
+

m m

m m
1 2

1 21

l ò%!ê˛ §Ó˚° Ï̂Ó˚áy ̨õÓ˚flõÓ˚ §Ùyhs˝Ó˚y° • Ï̂° §Ó˚° Ï̂Ó˚áy ò%!ê˛Ó˚ ≤ÃÓîï˛yÓ˚ Ùyl §Ùyl • Ï̂Ó xÌ≈yÍ y=m
1
x+c

1
 ~ÓÇ y=m

2
x+c

2
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§Ó˚°ˆÏÓ˚áy ò%!ê˛ ˛õÓ˚flõÓ˚ §Ùyhs˝Ó˚y° •ˆÏÓ Î!ò m
1
=m

2
 •Î˚–

l ax+by+c=0 §Ó˚°ˆÏÓ˚áyÓ˚ §Ùyhs˝Ó˚y° ˆÎ ˆÜ˛yˆÏly §Ó˚°ˆÏÓ˚áyÓ˚ §Ù#Ü˛Ó˚î •Î˚ ax+by=kñ ˆÎáyˆÏl k ~Ü˛!ê˛ x!l!ò≈‹T
ô &ÓÜ˛–

l ò%!ê˛ §Ó˚° Ï̂Ó˚áy ̨õÓ˚flõÓ˚ °¡∫ • Ï̂Ó Î!ò §Ó˚° Ï̂Ó˚áy ò%!ê˛Ó˚ ≤ÃÓîï˛y ò%!ê˛Ó˚ =îÊ˛° = –1 •Î˚ xÌ≈yÍ y=m
1
x+c

1
 G y=m

2
x+c

2

§Ó˚°ˆÏÓ˚áy ò%!ê  ˛õÓ˚flõÓ˚ °¡∫ •ˆÏÓñ Î!ò m
1
m

2
= –1 •Î˚–

l ax+by+c=0 §Ó˚°ˆÏÓ˚áyÓ˚ G˛õÓ˚ °¡∫ ˆÎ ˆÜ˛yˆÏly §Ó˚°ˆÏÓ˚áyÓ˚ §Ù#Ü˛Ó˚î •Î˚ bx–ay=k, ˆÎáyˆÏl k ~Ü˛!ê˛ x!l!ò≈‹T
ô &ÓÜ˛–

l a
1
x+b

1
y+c

1
=0 G a

2
x+b

2
y+c

2
= 0 §Ù#Ü˛Ó˚î ò%!ê˛ ~Ü˛•z §Ó˚°ˆÏÓ˚áyÓ˚ §Ù#Ü˛Ó˚îˆÏÜ˛ ≤ÃÜ˛y¢ Ü˛Ó˚ˆÏÓ Î!ò

a

a

b

b

c

c
1

2

1

2

1

2

= = •Î˚–

l Ó!•/fli P(x
1
, y

1
) !Ó®% ˆÌˆÏÜ˛ ax+by+c = 0 §Ó˚°ˆÏÓ˚áyÓ˚ °¡∫ò)Ó˚c P •ˆÏ° P= ±

+ +

+

ax by c

a b

1 1

2 2
 Óy

P=
ax by c

a b

1 1

2 2

+ +

+
–

l y = mx+c
1
 ~ÓÇ y = mx+c

2
 ò%!ê˛ §Ùyhs˝Ó˚y° §Ó˚°ˆÏÓ˚áyÓ˚ ÙôƒÓï˛#≈ ò)Ó˚c d •ˆÏ° d

c c

m
=

−

+

1 2

21
 ~ÓÇ Î!ò ò%!ê˛

§Ùyhs˝Ó˚y° ˆÓ˚áy ax+by+c
1
=0 ~ÓÇ ax+by+c

2
= 0 ~Ó˚ ÙôƒÓï˛#≈ ò)Ó˚c d •Î˚ ï˛ˆÏÓ

22

21

ba

cc
d

+

−
= –

xl%¢#°l# ÈüÈ 10

Ü˛ ÈüÈ !ÓË˛yà

˜lÓƒ!_´Ü˛ ≤ÃŸ¿yÓ°# ≠ [ ≤Ã!ï˛!ê˛ ≤ÃˆÏŸ¿Ó˚ Ùyl 1/2  l¡∫Ó˚ ]

I. §!ë˛Ü˛ í˛z_Ó˚!ê˛ !lÓ≈yã˛l Ü˛ˆÏÓ˚y ≠

1) (6,10) ~ÓÇ (–8, –4) !Ó®% ò%!ê˛Ó˚ §ÇˆÏÎyçÜ˛ §Ó˚°ˆÏÓ˚áyÓ˚ xyl!ï˛ åinclinationä •° ÈüüüÈ

a) 600 b) 1200 c) 450 d) 1350

2) y xˆÏ«˛Ó˚ §Ùyhs˝Ó˚y° G (–4, 6) !Ó®%àyÙ# §Ó˚°ˆÏÓ˚áyÓ˚ §Ù#Ü˛Ó˚î •° ÈüüüÈ

a) x+2 = 0 b) x+6 = 0 c) x–4 = 0 d) x+4 = 0

3) (–1,4) !Ó®%àyÙ# ~Ü˛!ê˛ §Ó˚° Ï̂Ó˚áy x x Ï̂«˛Ó˚ ôlydÜ˛ !ò Ï̂Ü˛Ó˚ § Ï̂D 600 ̂ Ü˛yî Ü˛ Ï̂Ó˚ ï˛ Ï̂Ó §Ó˚° Ï̂Ó˚áy!ê˛Ó˚ §Ù#Ü˛Ó˚î
•ˆÏÓ Èüüü

a) y+4 = 3(x–1) b) y–4 = 3(x+1)
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c) x+4 = 3(y–1) d) x–4 = 3(y+1)

4) 3x+2y = 8 ˆÓ˚áyÓ˚ l!ï˛ ~ÓÇ y xˆÏ«˛Ó˚ G˛õÓ˚ ˆSÈ!òï˛yÇ¢ •° ÈüüüÈ

a) −









3

2
 ~ÓÇ 4 ~Ü˛Ü˛ b) 

3

2









  ~ÓÇ 8 ~Ü˛Ü˛

c) 
2

3









  ~ÓÇ 4 ~Ü˛Ü˛ d) −









2

3
 ~ÓÇ 8 ~Ü˛Ü˛

5) y = mx+c myÓ˚y x xˆÏ«˛Ó˚ §Ùyhs˝Ó˚y° ~Ü˛!ê˛ §Ó˚°ˆÏÓ˚áy ≤ÃÜ˛y!¢ï˛ •GÎ˚yÓ˚ çlƒ l#ˆÏã˛Ó˚ ̂ Ü˛yl‰ ¢ï≈˛!ê˛ §ï˛ƒ •ˆÏÓ⁄

a) m≠0, c ≠ 0 b) m = 0, c ≠ 0 c) m ≠ 0, c=0 d) m = 0, c = 0

6) 3x+4y+15 = 0 §Ó˚°ˆÏÓ˚áyÓ˚ Ù)°!Ó®% ˆÌˆÏÜ˛ ò)Ó˚c l#ˆÏã˛Ó˚ ˆÜ˛yl‰!ê˛Ó˚ §ˆÏD §Ùyl⁄

a) 4 ~Ü˛Ü˛ b) 3 ~Ü˛Ü˛ c) 9 ~Ü˛Ü˛ d) 18 ~Ü˛Ü˛

7) l#ˆÏã˛Ó˚ ˆÜ˛yl‰ ¢ˆÏï≈˛ l
1
x+m

1
y+n

1
= 0 ~ÓÇ l

2
x+m

2
y+n

2
=0 §Ó˚°ˆÏÓ˚áy ò%!ê˛ ˛õÓ˚flõÓ˚ °¡∫ •ˆÏÓ

a) l
1
l
2
+m

1
m

2
= 0 b) l

1
m

1
+l

2
m

2
= 0 c) l

1
m

2
+l

2
m

1
= 0 d) l

1
l
2
–m

1
m

2
= 0

8) x+ 3y+7 = 0 ~ÓÇ 3x–y+8 = 0 §Ó˚°ˆÏÓ˚áy ò%!ê˛Ó˚ xhs˝à≈ï˛ ˆÜ˛yî •° ÈüüüÈ

a) 450 b) 300 c) 900 d) 600

9) l#ˆÏã˛Ó˚ ˆÜ˛yl‰!ê˛ x = 0 G ax+by+c = 0 §Ó˚°ˆÏÓ˚áy ò%!ê˛Ó˚ ÙôƒÓï˛#≈ ˆÜ˛yî⁄

a) tan−1 a

b
b) 

π
2

1− −tan
a

b
c) 

π
2

1− −









−tan
a

b
d) tan− −








1 a

b

10) 2x–3y+5 = 0 G Px+2y = 6 §Ó˚°ˆÏÓ˚áy ò%!ê˛ ˛õÓ˚flõÓ˚ §Ùyhs˝Ó˚y° •ˆÏ° l#ˆÏã˛Ó˚ ˆÜ˛yl‰!ê˛ P ~Ó˚ Ùyl •ˆÏÓÈüüüÈ

a) 
4

3
b) 

3

4
c) −

4

3
d) −

3

4

11) 5x–9y–12 = 0 G mx+10y = 2 §Ó˚°ˆÏÓ˚áy ò%!ê˛ ˛õÓ˚flõÓ˚ °¡∫ •ˆÏ° l#ˆÏã˛Ó˚ ˆÜ˛yl‰!ê˛ mÈüÈ~Ó˚ Ùyl •ˆÏÓ⁄

a) 18 b) –9 c) 9 d) –18

12) Î!ò 5x+12y–1 = 0 ~ÓÇ10x+24y+K = 0 ò%!ê˛ §Ó˚°ˆÏÓ˚áyÓ˚ ÙôƒÓï˛#≈ 2 ~Ü˛Ü˛ •Î˚ ï˛ˆÏÓ K ~Ó˚ Ùyl •ˆÏÓüüüÈ

a) 54 b) 50 c) 25 d) 100

II. x!ï˛ §Ç!«˛Æ í˛z_Ó˚!Ë˛!_Ü˛ ≤ÃŸ¿ ≠ [ ≤Ã!ï˛!ê˛ ≤ÃˆÏŸ¿Ó˚ Ùyl 1/2 l¡∫Ó˚ ]

1) x xˆÏ«˛Ó˚ í˛z˛õÓ˚ !Ó®%!ê˛ !lî≈Î˚ Ü˛ˆÏÓ˚y Îy (7,6) ~ÓÇ (3,4) !Ó®%mÎ˚ •ˆÏï˛ §Ùò)Ó˚Óï˛#≈–

2) Î!ò x xˆÏ«˛Ó˚ G˛õÓ˚ A !Ó®%Ó˚ Ë%˛ç –5 ~ÓÇ y xˆÏ«˛Ó˚ G˛õÓ˚ B !Ó®%!ê˛Ó˚ ̂ Ü˛y!ê˛ 8 •Î˚ñ ï˛ˆÏÓ AB ~Ó˚ ò)Ó˚c !lî≈Î˚ Ü˛ˆÏÓ˚y–
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3) P(–5,11) ~ÓÇ Q(4,–7) !Ó®%mˆÏÎ˚Ó˚ §ÇˆÏÎyçÜ˛ §Ó˚°ˆÏÓ˚áyˆÏÜ˛ ˆÎ !Ó®% 2 :7 xl%˛õyˆÏï˛ !ÓË˛_´ Ü˛ˆÏÓ˚ ˆ§•z !Ó®%!ê˛Ó˚
fliylyB˛ !lî≈Î˚ Ü˛ˆÏÓ˚y–

4) (at
1

2, 2at
1
) ~ÓÇ (at

2

2, 2at
2
) !Ó®%àyÙ# ˆÓ˚áy!ê˛Ó˚ ≤ÃÓîï˛y !lî≈Î˚ Ü˛ˆÏÓ˚y–

5) A(x, 2) ~ÓÇ B(6, –8) !Ó®% ò%!ê˛Ó˚ §ÇˆÏÎyçÜ˛ §Ó˚°ˆÏÓ˚áyÓ˚ ≤ÃÓîï˛y −
5

4
 •ˆÏ° x ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

6) (3, y) ~ÓÇ (2, 7) !Ó®% ò%!ê˛Ó˚ §ÇˆÏÎyçÜ˛ §Ó˚°ˆÏÓ˚áy (–1, 4) ~ÓÇ (0, 6) !Ó®% ò%!ê˛Ó˚ §ÇˆÏÎyçÜ˛ §Ó˚°ˆÏÓ˚áyÓ˚ §Ùyhs˝Ó˚y°
•ˆÏ° yÈüÈ~Ó˚ Ùyl Ü˛ï˛⁄

7) §Ó˚°ˆÏÓ˚áy ò%!ê˛Ó˚ l!ï˛ (2– 3 ) ~ÓÇ (2+ 3 ) •ˆÏ° ˆÓ˚áy ò%!ê˛Ó˚ xhs˝à≈ï˛ ˆÜ˛yî !lî≈Î˚ Ü˛ˆÏÓ˚y–

8) §Ó˚°ˆÏÓ˚áyÓ˚ §Ù#Ü˛Ó˚î !lî≈Î˚ Ü˛ˆÏÓ˚y Îy y xˆÏ«˛Ó˚ §Ùyhs˝Ó˚y° ~ÓÇ (–4, 3) !Ó®%àyÙ#–

9) ~Ü˛!ê˛ ˆÓ˚áyÓ˚ y xˆÏ«˛Ó˚ ˆSÈ!òï˛yÇ¢ –3 ~ÓÇ x xˆÏ«˛Ó˚ §!•ï˛ í˛zÍ˛õß¨ ˆÜ˛yˆÏîÓ˚ ≤ÃÓîï˛y 
3

5
 •ˆÏ° ~Ó˚ §Ù#Ü˛Ó˚î !lî≈Î˚

Ü˛ˆÏÓ˚y–

10) (2, 3) !Ó®%àyÙ# ~ÓÇ §Ó˚°ˆÏÓ˚áy!ê˛ x xˆÏ«˛Ó˚ ôlydÜ˛ !òˆÏÜ˛Ó˚ §!•ï˛ 300 ̂ Ü˛yî í˛zÍ˛õß¨ Ü˛Ó˚ˆÏ° §Ó˚°ˆÏÓ˚áy!ê˛Ó˚ §Ù#Ü˛Ó˚î
!lî≈Î˚ Ü˛ˆÏÓ˚y–

11)
x

a

y

b
+ = 1 §Ó˚°ˆÏÓ˚áy!ê˛ Î!ò (2, –3) ~ÓÇ (4, –5) !Ó®%àyÙ# •Î˚ ï˛ˆÏÓ (a, b)ÈüÈ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

12) ~Ü˛!ê˛ §Ó˚°ˆÏÓ˚áyÓ˚ §Ù#Ü˛Ó˚î !lî≈Î˚ Ü˛ˆÏÓ˚y Îy x= –2 ~ÓÇ x= 6 ˆÓ˚áy ò%!ê˛ •ˆÏï˛ §Ùò)Ó˚Óï˛#≈–

á ÈüÈ !ÓË˛yà

§Ç!«˛Æ í˛z_Ó˚!Ë˛!_Ü˛ ≤ÃŸ¿ ≠ [ ≤Ã!ï˛!ê˛ ≤ÃˆÏŸ¿Ó˚ Ùyl 3 l¡∫Ó˚ ]

1. (2K, –2) ~ÓÇ (1, –K) !Ó®% ò%!ê˛Ó˚ §ÇˆÏÎyçÜ˛ §Ó˚°ˆÏÓ˚áyÓ˚ ≤ÃÓîï˛y –2 •ˆÏ° K ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

2. 7x–6y=20 §Ó˚°ˆÏÓ˚áyÓ˚ G˛õÓ˚ ~Ùl ~Ü˛!ê˛ !Ó®%Ó˚ fliylyB˛ !lî≈Î˚ Ü˛ˆÏÓ˚y ÎyÓ˚ ˆÜ˛y!ê˛ Ë)˛ˆÏçÓ˚ !m=î–

3. x x«˛ G y x«˛ myÓ˚y 4x+2y = 8 §Ó˚°ˆÏÓ˚áyÓ˚ ˆSÈ!òï˛yÇˆÏ¢Ó˚ Ùôƒ!Ó®%Ó˚ fliylyB˛ !lîÎ˚ Ü˛ˆÏÓ˚y–

4. Ù)°!Ó®% ˆÌˆÏÜ˛ 3x+4y+m = 0 §Ó˚°ˆÏÓ˚áyÓ˚ °¡∫ò)Ó˚c 2 ~Ü˛Ü˛ •ˆÏ° m ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

5. (3, 2) !Ó®%àyÙ# ~ÓÇ 6x–8y = 12 §Ó˚°ˆÏÓ˚áyÓ˚ G˛õÓ˚ °¡∫ §Ó˚°ˆÏÓ˚áyÓ˚ §Ù#Ü˛Ó˚î !lî≈Î˚ Ü˛ˆÏÓ˚y–

6. ≤ÃÙyî Ü˛ˆÏÓ˚y ˆÎñ (3, 1), (5, –5) ~ÓÇ (–1, 13) !Ó®%=ˆÏ°y §ÙˆÏÓ˚á– !Ó®%=ˆÏ°y ˆÎ §Ó˚°ˆÏÓ˚áyÓ˚ G˛õÓ˚ xÓ!fliï˛ ï˛yÓ˚
§Ù#Ü˛Ó˚î !lî≈Î˚ Ü˛ˆÏÓ˚y–

7. x– 3y=3  ~ÓÇ  3x–y+1 = 0 §Ó˚°ˆÏÓ˚áy ò%!ê˛Ó˚ xhs˝à≈ï˛ ˆÜ˛yî !lî≈Î˚ Ü˛ˆÏÓ˚y–
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8. (–3,4) !Ó®%àyÙ# ~ÓÇ 2x–3y = 5 §Ó˚°ˆÏÓ˚áyÓ˚ §Ùyhs˝Ó˚y° §Ó˚°ˆÏÓ˚áyÓ˚ §Ù#Ü˛Ó˚î !lî≈Î˚ Ü˛ˆÏÓ˚y–

9. (–2,3) !Ó®% ~ÓÇ 8y = 9x–12 §Ó˚°ˆÏÓ˚áy ˆÌˆÏÜ˛ §Ùò)Ó˚Óï˛#≈ §Ó˚°ˆÏÓ˚áyÓ˚ §Ù#Ü˛Ó˚î !lî≈Î˚ Ü˛ˆÏÓ˚y–

10. Ù)°!Ó®% ˆÌˆÏÜ˛ y+mx =13 §Ó˚°ˆÏÓ˚áyÓ˚ °¡∫ò)Ó˚c 12 ~Ü˛Ü˛ •ˆÏ° m ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

à ÈüÈ !ÓË˛yà

ò#â≈ í˛z_Ó˚ôÙ#≈ ≤ÃŸ¿ ≠ [ ≤Ã!ï˛!ê˛ ≤ÃˆÏŸ¿Ó˚ Ùyl 4/6 l¡∫Ó˚ ]

1. 4x+3y+1 = 0 ~ÓÇ 5x–y = 13 §Ó˚°ˆÏÓ˚áy ò%!ê˛Ó˚ ̂ SÈò!Ó®%àyÙ# ̂ Î§Ó §Ó˚°ˆÏÓ˚áyÓ˚ Ù)°!Ó®% ̂ ÌˆÏÜ˛ °¡∫ò)Ó˚c 3 ~Ü˛Ü˛
ï˛yˆÏòÓ˚ §Ù#Ü˛Ó˚î !lî≈Î˚ Ü˛ˆÏÓ˚y–

2. ab+bc+ca = 0 •ˆÏ° ˆòáyG ˆÎ 
x

a

y

b c

x

b

y

c a
+ = + =

1 1
,  ~ÓÇ 

x

c

y

a b
+ =

1
 §Ó˚°ˆÏÓ˚áy !ï˛l!ê˛ §Ù!Ó®%–

3. ≤ÃÙyî Ü˛ˆÏÓ˚y ˆÎñ y = m
1
x+c

1
, y = m

2
x+c

2
 G x = 0 §Ó˚°ˆÏÓ˚áy !ï˛l!ê˛ myÓ˚y í˛zÍ˛õß¨ !eË%˛ˆÏçÓ˚ ˆ«˛eÊ˛°

1

2
1 2

2

1 2

c c

m m

−( )
−

Óà≈ ~Ü˛Ü˛ •ˆÏÓ–

4. ABC !eË%˛ˆÏçÓ˚ AB ~ÓÇ AC Óy‡Ó˚ §Ù#Ü˛Ó˚î ÎÌye´ˆÏÙ 3x+4y+9 = 0 ~ÓÇ 4x–3y+16 = 0– ï,˛ï˛#Î˚ Óy‡!ê ˛↵
D(5, 2) !Ó®%àyÙ# ~Ùl ˆÎ BD : DC = 4 : 5 •Î˚ ï˛ˆÏÓ ï,˛ï˛#Î˚ Óy‡Ó˚ §Ù#Ü˛Ó˚î !lî≈Î˚ Ü˛ˆÏÓ˚y–

5. ABC !eË%˛ˆÏçÓ˚ A, B G C ¢#£Ï≈!Ó®%=!°Ó˚ fliylyB˛ ÎÌye´ˆÏÙ (0, 5), (–1, –2) ~ÓÇ (11, 7)ó B ˆÌˆÏÜ˛ AC ~Ó˚
G˛õÓ˚ x!B˛ï˛ °ˆÏ¡∫Ó˚ ˛õyò!Ó®%Ó˚ fliylyB˛ !lî≈Î˚ Ü˛ˆÏÓ˚y–

6. (4, 5) !Ó®%àyÙ# ˆÎ ò%!ê˛ §Ó˚°ˆÏÓ˚áy 3x = 4y+7 G 5y = 12x+6 §Ó˚°ˆÏÓ˚áy ò%!ê˛Ó˚ §ˆÏD §Ùyl ˆÜ˛yî í˛zÍ˛õß¨ Ü˛ˆÏÓ˚
ï˛yˆÏòÓ˚ §Ù#Ü˛Ó˚î !lî≈Î˚ Ü˛ˆÏÓ˚y–

7. Î!ò (α, β) ~ÓÇ (γ, δ) !Ó®%àyÙ# §ÇˆÏÎyçÜ˛ §Ó˚°ˆÏÓ˚áyÓ˚ °¡∫§Ù!má[˛Ü˛ lx+my+n = 0 •Î˚ñ ï˛ˆÏÓ ≤ÃÙyî Ü˛ˆÏÓ˚y ˆÎñ

γ α δ β γ δ−
=

−
=

+ +
+l m

l m n

l m
2 2

2( )
–

8. ˆÎ §Ó˚°ˆÏÓ˚áy!ê˛ 2x–y+5 = 0 ~ÓÇ 5x+3y–4 = 0 §Ó˚°ˆÏÓ˚áy ò%!ê˛Ó˚ ˆSÈò!Ó®%àyÙ# G x–3y+21= 0 §Ó˚°ˆÏÓ˚áyÓ˚
G˛õÓ˚ °¡∫ ï˛yÓ˚ §Ù#Ü˛Ó˚î !lî≈Î˚ Ü˛ˆÏÓ˚y–

9. 3x+2y–6  =  0 ~Ó˚ §Ùyhs˝Ó˚y° ~Ü˛!ê˛ §Ó˚°ˆÏÓ˚áy x–2y=0 ~ÓÇ y–2x = 0 §Ó˚°ˆÏÓ˚áy ò%!ê˛Ó˚ §ˆÏD ˆÎ !eË%˛ç í˛zÍ˛õß¨
Ü˛ˆÏÓ˚ ï˛yÓ˚ ˆ«˛eÊ˛° 21 •ˆÏ°ñ G•z §Ó˚°ˆÏÓ˚áy!ê˛Ó˚ §Ù#Ü˛Ó˚î !lî≈Î˚ Ü˛ˆÏÓ˚y–

10. ˆòáyG ˆÎ y = 0, y = 2, y– 3x = 0 G y+ 3x = 8 3  §Ó˚°ˆÏÓ˚áy ã˛yÓ˚!ê˛ ~Ü˛!ê˛ Ó,_fli ê˛∆ƒy!˛õ!çÎ˚yÙ àë˛l Ü˛ˆÏÓ˚–
ê˛∆ƒy!˛õ!çÎ˚yÙ!ê˛Ó˚ ¢#£Ï≈=ˆÏ°yÓ˚ fliylyB˛ ~ÓÇ ï˛yÓ˚ ˆ«˛eÊ˛° !lî≈Î˚ Ü˛ˆÏÓ˚y–

11. ~Ü˛!ê˛ §ÙÓy•% !eË%̨ Ï̂çÓ˚ ~Ü˛!ê˛ ¢#£Ï≈!Ó®%Ó˚ fiÌylyAÜ˛ (2, 3) ~ÓÇ ï˛yÓ˚ !Ó˛õÓ˚#ï˛ Óy•%Ó˚ §Ù#Ü˛Ó˚î x+y = 2 • Ï̂° !eË%̨ ç!ê˛Ó˚
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xlƒò%!ê˛ Óy•%Ó˚ §Ù#Ü˛Ó˚î !lî≈Î˚ Ü˛ˆÏÓ˚y–

12. 3x-2y-1 = 0 §Ó˚°ˆÏÓ˚áyÓ˚ §ˆÏAà 450 ˆÜ˛yˆÏî lï˛ !òˆÏÜ˛ (5, 3) !Ó®% ˆÌˆÏÜ˛ ≤Ãò_ §Ó˚°ˆÏÓ˚áyÓ˚ ò)Ó˚c !lî≈Î˚ Ü˛ˆÏÓ˚y–

13. (-2, 6) !Ó®% ̂ ÌˆÏÜ˛ 2x+3y = 1 §Ó˚° Ï̂Ó˚áyÓ˚ G˛õÓ˚ x!AÜ˛ï˛ ° Ï̂¡∫Ó˚ ̨õyò!Ó®%Ó˚ fiÌylyAÜ˛ !lî≈Î˚ Ü˛ Ï̂Ó˚y– ≤Ãò_ §Ó˚° Ï̂Ó˚áyÓ˚
fl∫yˆÏ˛õˆÏ«˛ (-2, 6) !Ó®%!ê˛Ó˚ ≤Ã!ï˛!ÓˆÏ¡∫Ó˚ fiÌylyAÜ˛ !lî≈Î˚ Ü˛ˆÏÓ˚y–

14. ~Ü˛!ê˛ xyÎ˚ï˛ˆÏ«˛ˆÏeÓ˚ ~Ü˛!ê˛ Óy•%Ó˚ §Ù#Ü˛Ó˚î 4x+7y+5 = 0 ~ÓÇ ò%!ê˛ ¢#£Ï≈!Ó®%Ó˚ fiÌylyAÜ˛ (-3, 1) G (1, 1)–
xyÎ˚ï˛ˆÏ«˛e!ê˛Ó˚ x˛õÓ˚ !ï˛l!ê˛ Óy•%Ó˚ §Ù#Ü˛Ó˚î !lî≈Î˚ Ü˛ˆÏÓ˚y–

15. 3x+4y = 4 G 2x+5y+2 = 0˛ §Ó˚°ˆÏÓ˚áy ò%!ê˛Ó˚ ˆSÈò!Ó®%àyÙ# ˆÎ §Ó ˆÓ˚áyÓ˚ Ù)°!Ó®% ˆÌˆÏÜ˛ ò)Ó˚c 2 ~Ü˛Ü˛ ï˛yˆÏòÓ˚
§Ù#Ü˛Ó˚î !lî≈Î˚ Ü˛ˆÏÓ˚y–

í z̨_Ó˚Ùy°y

Ü˛ ÈüÈ !ÓË˛yà

I. §!ë˛Ü˛ í˛z_Ó˚!ê˛ ÓySÈy•z Ü˛ˆÏÓ˚y ≠

1.(c)    2.(d)    3.(b)    4.(a)    5.(b)    6.(b)    7.(a)     8.(c)    9.(c)    10.(c)    11.(a)    12.(b)

II. x!ï˛ §Ç!«˛Æ í˛z_Ó˚!Ë˛!_Ü˛ ≤ÃŸ¿ ≠

(1) 
15

2
0,









       (2) 89      (3) (–3,7)    (4) 

2

2 1t t+     (5) x=–2    (6) y=9    (7) 600 or 1200

(8) x= –4     (9) 5y–3x+15=0     (10) x– 3y=2–3 3     (11) (a,b)=(–1,–1)   (12) x=2

á ÈüÈ !ÓË˛yà

§Ç!«˛Æ í˛z_Ó˚!Ë˛!_Ü˛ ≤ÃŸ¿ ≠

(1) 
5

4
=k       (2) (–4,–8)     (3) (1,2)     (4) m=±10    (5) 8x+6y=36     (6) 3x+y=10     (7) 300

(8) 2x–3y+18=0       (9) 8y–9x–15=0       (10) m = ±
5

12
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à ÈüÈ !ÓË˛yà

ò#â≈ í˛z_Ó˚!Ë˛!_Ü˛ ≤ÃŸ¿ ≠

(1) y+3=0    ~ÓÇ 12x–5y=39    (4) x=5     (5) −









11

5

23

5
,     (6) 7x+9y=73 ~ÓÇ 9x–7y=1

(8) 3x+y=0

(9) 3x+2y=±28    (10) (0,0), (8,0), 
8 3 2

3
2

2

3
2

−
















, ,   ~ÓÇ  ˆ«˛eÊ˛° =

4

3
12 3−( )  Óà≈ ~Ü˛Ü˛

11) ( )2 3 1 2 3+ − = +x y  ~ÓÇ ( )2 3 1 2 3− − = −x y

12) 
8 26

13
 ~Ü˛Ü˛

13) (-4, 3), (-6, 0)

14) 7x-4y+25=0, 7x-4y=3 ~ÓÇ 4x+7y=11

15) y+2=0 G 4x+3y=10
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xôƒyÎ˚ ÈüüüÈ 11
¢AÜ%˛ˆÏFSÈò åConic - Sectionsä

=Ó˚&c˛õ)î≈ !Ó£ÏÎ˚ G Ê˛°yÊ˛° ≠

l ~Ü˛!ê˛ ¢B%˛Ó˚ ˆSÈò åSecctions of a Coneä :
ôˆÏÓ˚ lyGñ l ~Ü˛ê˛ !fliÓ˚ í˛z°¡∫ˆÏÓ˚áy ~ÓÇ m •° x˛õÓ˚ ~Ü˛!ê˛ ˆÓ˚áy Îy l ˆÜ˛ ~Ü˛!ê˛ !fliÓ˚ !Ó®% VÈüÈˆï˛ ˆSÈò Ü˛ˆÏÓ˚ ~ÓÇ ï˛yÓ˚
§yˆÏÌ a ˆÜ˛yˆÏî lï˛–

V  !Ó®%!ê˛ˆÏÜ˛ Ó°y •Î˚ ¢B%˛Ó˚ ¢#£Ï≈ åvertexä ~ÓÇ l ˆÜ˛ Ó°y •Î˚ ¢B%˛Ó˚ x«˛ åaxisä– âî≈yÎ˚Ùyl ˆÓ˚áy m ˆÜ˛ Ó°y •Î˚
¢B%˛Ó˚ í˛zÍ˛õyòÜ˛ ågeneratorä– ¢#£Ï≈ñ ¢B%˛!ê˛ˆÏÜ˛ ò%!ê˛ xÇˆÏ¢ Ë˛yà Ü˛ˆÏÓ˚ ÎyˆÏòÓ˚ lyˆÏ˛õ ånappesä Ó°y •Î˚–
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Î!ò xyÙÓ˚y ~Ü˛!ê˛ §Ùï˛° ~Ü˛!ê˛ ¢B%˛Ó˚ ˆSÈò !l•zñ ï˛ˆÏÓ ≤ÃyÆ ≤ÃÌÙˆÏFSÈò!ê˛ˆÏÜ˛ Ó°y •Î˚ ¢B%˛ˆÏFSÈò åconic sectionä–
§ï%˛Ó˚yÇñ ¢B%˛ˆÏFSÈò •° ˆ§•z§Ó Óe´ ˆÎ=ˆÏ°y ~Ü˛!ê˛ °¡∫Ó,_Ü˛yÓ˚ ¢B%˛ ~ÓÇ ~Ü˛!ê˛ §Ùï˛ˆÏ°Ó˚ ≤ÃfliˆÏFSÈò–

ôˆÏÓ˚ lyGñ ≤ÃfliˆÏFSÈò# §Ùï˛°Ï ¢B%˛Ó˚ í˛z°¡∫ xˆÏ«˛Ó˚ §yˆÏÌ b ˆÜ˛yî í˛zÍ˛õß¨ Ü˛ˆÏÓ˚–

l Ó,_ñ í˛z˛õÓ,_ñ x!ôÓ,_ ~ÓÇ ˛õÓ˚yÓ,_ åcircle, ellipse, parabola, hyperbolaä ≠

Îál ~Ü˛!ê˛ §Ùï˛° ~Ü˛!ê˛ ¢B%˛Ó˚ lyˆÏ˛õˆÏÜ˛ ˆSÈò Ü˛Ó˚ˆÏÓ å¢#£Ï≈!Ó®% SÈyí˛¸yäñ xyÙÓ˚y !l¡¨!°!áï˛ xÓfliyl=ˆÏ°y ˛õyˆÏÓy ≠a) Îál b = 900; ï˛ál ≤ÃfliˆÏFSÈò ~Ü˛!ê˛ Ó,_ åcircleä •ˆÏÓ– å!ã˛e ÈüÈ 1äb) Îál a<b<900; ï˛ál ≤ÃfliˆÏFSÈò ~Ü˛!ê˛ í˛z˛õÓ,_ åellipseä •ˆÏÓ– å!ã˛e ÈüÈ 2äc) Îálb=a; ï˛ál ≤ÃfliˆÏFSÈò ~Ü˛!ê˛ x!ôÓ,_ åparabolaä •ˆÏÓ– å!ã˛e ÈüÈ 3ä
åí˛z˛õˆÏÓ˚Ó˚ !ï˛l!ê˛ ˆ«˛ˆÏe•z §Ùï˛°!ê˛ ¢B%˛Ó˚ ~Ü˛!ê˛ lyˆÏ˛õˆÏÜ˛ §¡õ)î≈Ë˛yˆÏÓ ˆSÈò Ü˛ˆÏÓ˚äd) Îál 0£b<a; ï˛ál §Ùï˛°!ê˛ ò%!ê˛ ly Į̈̂ õ Ï̂Ü˛•z ̂ SÈò Ü˛ Ï̂Ó˚ ~ÓÇ ̂ SÈ!òï˛ Óe´!ê˛ •° ~Ü˛!ê˛ ̨õÓ˚yÓ,_ åhyperbolaä–
å!ã˛e ÈüÈ 4ä

!ã˛e ÈüÈ 1 !ã˛e ÈüÈ 2

!ã˛e ÈüÈ 3 !ã˛e ÈüÈ 4
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l x˛õÜ,˛‹T ¢B%˛ˆÏFSÈò åDegererated conic sectionsä :
Îál §Ùï˛°!ê˛ ¢#£Ï≈!Ó®% !òˆÏÎ˚ ¢B%˛!ê˛ˆÏÜ˛ ˆSÈò Ü˛ˆÏÓ˚ ï˛ál xyÙÓ˚y ≤Ãò_ !Ó!Ë˛ß¨ ˆ«˛e=ˆÏ°y ˛õy•z ≠a) Îál a<b£900ñ ï˛ál ≤ÃfliˆÏFSÈò!ê˛ ~Ü˛!ê˛ !Ó®% •Î˚– å!ã˛e ÈüÈ 5äb) Îál  b=a ñ ï˛ál §Ùï˛°!ê˛Ó˚ í˛z˛õÓ˚ ¢B%˛Ó˚ í˛zÍ˛õyòÜ˛ ågeneratorä ˆÓ˚áy!ê˛ xÓ!fliï˛ •Î˚ ~ÓÇ ≤ÃfliˆÏFSÈò!ê˛

~Ü˛!ê˛ §Ó˚°ˆÏÓ˚áy åstraight lineä •Î˚ñ ~!ê˛ •° x!ôÓ,ˆÏ_Ó˚ x˛õÜ,˛‹T ˆ«˛e– å!ã˛e ÈüÈ 6äc) Îál 0£b<añ ~áyˆÏl ≤ÃfliˆÏFSÈò!ê˛ •° ~Ü˛ ˆçyí˛¸y ˛õÓ˚flõÓ˚ ˆSÈ!ò §Ó˚°ˆÏÓ˚áy– ~!ê˛ •° ˛õÓ˚yÓ,ˆÏ_Ó˚ x˛õÜ,˛‹T
ˆ«˛e– å!ã˛e 7(a) G 7(b)ä

l Ó,_ åCircleä :
~Ü˛!ê˛ Ó,_ •° ~Ü˛!ê˛ §Ùï˛ˆÏ°Ó˚ í˛z˛õÓ˚ xÓ!fliï˛ ˆ§•z§Ó !Ó®%Ó˚ ˆ§ê‰˛ ˆÎ=ˆÏ°y ˙ §Ùï˛ˆÏ°Ó˚ ~Ü˛!ê˛ !fliÓ˚ !Ó®% ˆÌˆÏÜ˛
§Ùò)Ó˚Óï˛#≈– !fliÓ˚ !Ó®%!ê˛ˆÏÜ˛ Ó°y •Î˚ Ó,ˆÏ_Ó˚ ˆÜ˛w ~ÓÇ ˆÜ˛w ˆÌˆÏÜ˛ Ó,ˆÏ_Ó˚ í˛z˛õÓ˚ xÓ!fliï˛ ˆÜ˛yˆÏly !Ó®%Ó˚ ò)Ó˚cˆÏÜ˛ Ó°y
•Î˚ Ó,_!ê˛Ó˚ Óƒy§yô≈ åradiusä–

!ã˛e ÈüÈ 5 !ã˛e ÈüÈ 6

!ã˛e ÈüÈ 7(a) !ã˛e ÈüÈ 7(b)
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Ó,ˆÏ_Ó˚ ˆÜ˛w C (h, k) ~ÓÇ Óƒy§yô≈ r ≤Ãò_– ôˆÏÓ˚yñ Ó,ˆÏ_Ó˚ í˛z˛õÓ˚ P(x,y) ˆÎ ˆÜ˛yˆÏly ~Ü˛!ê˛ !Ó®%– §%ï˛Ó˚yÇñ §ÇK˛yl%ÎyÎ˚#|CP |=r– ò)Ó˚c !lî≈ˆÏÎ˚Ó˚ §)eyl%ÎyÎ˚# xyÙÓ˚y ˛õy•zñ

( ) ( )x h y k− + −2 2 = r
xÌ≈yÍ ( ) ( )x h y k− + −2 2   = r2

l ˆÜ˛yˆÏly Ó,ˆÏ_Ó˚ ˆÜ˛w Ù)°!Ó®%ˆÏï˛ G Óƒy§yô≈ a •ˆÏ° ï˛yÓ˚ §Ù#Ü˛Ó˚î •Î˚ x2 + y2 = a2 –
≤Ãò_ Ó,ˆÏ_Ó˚ ˛õƒyÓ˚yÙƒy!ê˛∆Ü˛ §Ù#Ü˛Ó˚î •Î˚ x=acosq, y=asinq.

ˆÜ˛w

Óƒy§yô≈
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l ˆÜ˛yˆÏly Ó,ˆÏ_Ó˚ ˆÜ˛w (a, b) !Ó®%ˆÏï˛ G Óƒy§yô≈ a •ˆÏ° Ó,_!ê˛Ó˚ §Ù#Ü˛Ó˚î •Î˚ (x–a)2 + (y–b)2 = a2
l Ó,ˆÏ_Ó˚ §Ù#Ü˛Ó˚ˆÏîÓ˚ §yôyÓ˚î xyÜ˛yÓ˚ •Î˚ x2+y2+2gx+2fy+c = 0–

ÎyÓ˚ ˆÜ˛w (–g, –f ) !Ó®%ˆÏï˛ ~ÓÇ Óƒy§yô≈ = g f c2 2+ −  – Ó,_!ê˛ x xˆÏ«˛Ó˚ G˛õÓ˚ 2 2g c−  ~Ü˛Ü˛ ~ÓÇ y
xˆÏ«˛Ó˚ í˛z˛õÓ˚ 2 2f c−  ~Ü˛Ü˛ ˆSÈ!òï˛yÇ¢ !SÈß¨ Ü˛ˆÏÓ˚–

o‹TÓƒ ≠(i) ≤Ãò_ §Ù#Ü˛Ó˚î myÓ˚y ≤ÃÜ˛y!¢ï˛ Ó,_!ê˛ ÓyhflÏÓ •ˆÏÓñ Î!ò g2+f 2>c •Î˚–(ii)!Ü˛v g2+f 2<c •ˆÏ°ñ Ó,_!ê˛Ó˚ Óƒy§yô≈ Ü˛y“!lÜ˛ •Î˚ ÓˆÏ° ≤Ãò_ §Ù#Ü˛Ó˚î ˆÜ˛yˆÏly ÓyhflÏÓ !Ó®% myÓ˚y !§k˛ •Î˚ ly–(iii)Î!ò g2+f 2=c •Î˚ñ ï˛ˆÏÓ Ó,_!ê˛Ó˚ Óƒy§yô≈ ¢)lƒ •ˆÏÓñ ~ˆÏ«˛ˆÏe Ó,_!ê˛ ~Ü˛!ê˛ !Ó®% (–g, –f )ÈüÈˆï˛ Ó˚*˛õyhs˝!Ó˚ï˛ •ˆÏÓ–
xlƒ Ü˛ÌyÎ˚ Ó°y ÎyÎ˚ñ ≤Ãò_ §Ù#Ü˛Ó˚î ~Ü˛!ê˛ !Ó®%ÈüÈÓ,_ˆÏÜ˛ ≤ÃÜ˛y¢ Ü˛Ó˚ˆÏÓ–

l x, y ~Ó˚ §yôyÓ˚î !mâyï˛ §Ù#Ü˛Ó˚îó xÌ≈yÍ ax2+2hxy+by2+2gx+2fy+c=0 ~Ü˛!ê˛ Ó,ˆÏ_Ó˚ §Ù#Ü˛Ó˚îˆÏÜ˛ ≤ÃÜ˛y¢
Ü˛Ó˚ˆÏÓñ Î!ò  a=b å¹0ä ~ÓÇ h=0 •Î˚–

l Ü˛ˆÏÎ˚Ü˛!ê˛ !ÓˆÏ¢£Ï ˆ«˛ˆÏe Ó,ˆÏ_Ó˚ §Ù#Ü˛Ó˚î åEquation of circles in some special casesä :i) Ù)°!Ó®%àyÙ# Ó,ˆÏ_Ó˚ §Ù#Ü˛Ó˚î •Î˚

x2+y2+2gx+2fy = 0 ........................(1)
xÌÓy (x–a)2+(y–b)2 = a2+b2 .................. (2)
Ü˛yÓ˚î (1) xÌÓy (2) í˛zË˛Î˚ §Ù#Ü˛Ó˚î•z (0, 0) !Ó®% myÓ˚y !§k˛ •Î˚–ii) ˆÜ˛yˆÏly Ó,ˆÏ_Ó˚ ˆÜ˛w x xˆÏ«˛Ó˚ G˛õÓ˚ xÓ!fliï˛ •ˆÏ° Ó,_!ê˛Ó˚ §Ù#Ü˛Ó˚î •ˆÏÓ åˆÜ˛ˆÏwÓ˚ ˆÜ˛y!ê˛ ¢)lƒ •GÎ˚yÎ˚äñ

x2+y2+2gx+c = 0 ............................(1)
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xÌÓy (x–a)2+y2 = a2  ............................... (2)
xl%Ó˚*ˆÏ˛õñ ˆÜ˛yˆÏly Ó,ˆÏ_Ó˚ ˆÜ˛w y xˆÏ«˛Ó˚ G˛õÓ˚ xÓ!fliï˛ •ˆÏ° Ó,ˆÏ_Ó˚ §Ù#Ü˛Ó˚î •ˆÏÓ ÈüüüÈ

x2+y2+2fy+c = 0 ............................ (3)
xÌÓy x2+(y–b)2 = a2 ................................ (4)iii) ˆÜ˛yˆÏly Ó,_ x x«˛ˆÏÜ˛ flõ¢≈
Ü˛Ó˚ˆÏ° Ó,_!ê˛Ó˚ §Ù#Ü˛Ó˚î •ˆÏÓ ÈüüüÈ(x–a)2 + (y–a)2 = a2
Ü˛yÓ˚îñ Ó,_ Î!ò x x«˛ˆÏÜ˛ flõ¢≈
Ü˛ Ï̂Ó˚ñ ï˛ Ï̂Ó Ó,_!ê˛Ó˚ ̂ Ü˛ Ï̂wÓ˚ ̂ Ü˛y!ê˛
ï˛yÓ˚ Óƒy§yˆÏô≈Ó˚ §Ùyl •ˆÏÓ–iv) ˆÜ˛yˆÏly Ó,_ y x«˛ˆÏÜ˛ flõ¢≈ Ü˛Ó˚ˆÏ°
Ó,_!ê˛Ó˚ §Ù#Ü˛Ó˚î •ˆÏÓ(x–a)2 +(y–b)2 = a2
Ü˛yÓ˚îñ Ó,_ Î!ò y x«˛ˆÏÜ˛ flõ¢≈ Ü˛ˆÏÓ˚ñ
ï˛ˆÏÓ Ó,_!ê˛Ó˚ ˆÜ˛ˆÏwÓ˚ Ë%˛ç ï˛yÓ˚
Óƒy§yˆÏô≈Ó˚ §Ùyl •ˆÏÓ–
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v) ˆÜ˛yˆÏly Ó,_ x G y í˛zË˛Î˚ x«˛ˆÏÜ˛ flõ¢≈ Ü˛Ó˚ˆÏ°
Ó,_!ê˛Ó˚ §Ù#Ü˛Ó˚î •ˆÏÓ(x–a)2 + (y–a)2 = a2
Ü˛yÓ˚îñ ~ Ï̂«˛ Ï̂e ̂ Ü˛ Ï̂wÓ˚ Ë%̨ ç G ̂ Ü˛y!ê˛ í z̨Ë˛Î˚ Ó,̂ Ï_Ó˚
Óƒy§yˆÏô≈Ó˚ §Ùyl •ˆÏÓ–

l (x1, y1) G (x2, y2) !Ó®% ò%!ê˛Ó˚ §ÇˆÏÎyçÜ˛ ˆÓ˚áyÇ¢ ˆÎ Ó,ˆÏ_Ó˚ Óƒy§ ï˛yÓ˚ §Ù#Ü˛Ó˚î •Î˚(x–x1) (x–x2) + (y–y1) (y–y2) = 0
l x2+y2+2g1x+2f1y+c1 = 0 ..................(1)

x2+y2+2g2x+2f2y+c2 = 0 ..................(2)i) (1) ~ÓÇ (2) lÇ Ó,̂ Ï_Ó˚ §yôyÓ˚î çƒyÈüÈ~Ó˚
§Ù#Ü˛Ó˚î •ˆÏÓ ÈüüüÈ2(g1–g2)x + 2(f1–f2)y + c1– c2 = 0ii) (1) G (2) lÇ Ó,_ ò%!ê˛Ó˚ ˆSÈò!Ó®%àyÙ#
Ó,ˆÏ_Ó˚ §Ù#Ü˛Ó˚î •Î˚ ÈüüüÈ

x2+y2+2g1x+2f1y+c1 +K(x2+y2+2g2x+2f2y+c2) = 0 [K¹–1]



118

l x2+y2+2gx+2fy+c=0 Ó,ˆÏ_Ó˚ §ˆÏD ~Ü˛ˆÏÜ˛w#Î˚ Ó,ˆÏ_Ó˚ §Ù#Ü˛Ó˚î •° x2+y2+2gx+2fy+c/=0–

l (x1, y1) !Ó®%!ê˛ x2+y2+2gx+2fy+c=0 Ó,ˆÏ_Ó˚ Óy•zˆÏÓ˚ñ G˛õˆÏÓ˚ Óy !Ë˛ï˛ˆÏÓ˚ xÓ!fliï˛ •ˆÏÓñ Î!ò
x12+y12+2gx1+2fy1+c >,= xÌÓy < 0–

l x!ôÓ,_ åParabolaä :
~Ü˛!ê˛ x!ôÓ,_ •° ˆÜ˛yˆÏly ~Ü˛!ê˛ §Ùï˛ˆÏ°Ó˚ í˛z˛õÓ˚ xÓ!fliï˛ ˆ§•z§Ó !Ó®%Ó˚ ˆ§ê˛ ˆÎ=ˆÏ°y ˙ §Ùï˛ˆÏ° xÓ!fliï˛ ~Ü˛!ê˛
!l!ò≈‹T §Ó˚°ˆÏÓ˚áy ~ÓÇ ~Ü˛!ê˛ !fliÓ˚ !Ó®% å˙ §Ó˚°ˆÏÓ˚áyÓ˚ í˛z˛õÓ˚ xÓ!fliï˛ lÎ˚ä ˆÌˆÏÜ˛ §Ùò)Ó˚Óï˛#≈–

!l!ò≈‹T §Ó˚°ˆÏÓ˚áy!ê˛ˆÏÜ˛ Ó°y •Î˚ x!ôÓ,ˆÏ_Ó˚ !lÎ˚yÙÜ˛ ådirectrixä ~ÓÇ !fliÓ˚ !Ó®% FÈüÈˆÜ˛ Ó°y •Î˚ ly!Ë˛ åFocusä–

x!ôÓ,ˆÏ_Ó˚ ly!Ë˛àyÙ# ~ÓÇ !lÎ˚yÙˆÏÜ˛Ó˚ í˛z˛õÓ˚ °¡∫ §Ó˚°ˆÏÓ˚áyˆÏÜ˛ x!ôÓ,ˆÏ_Ó˚ x«˛ Ó°y •Î˚– x!ôÓ,_ G ~Ó˚ xˆÏ«˛Ó˚
ˆSÈò!Ó®%ˆÏÜ˛ Ó°y •Î˚ x!ôÓ,ˆÏ_Ó˚ ¢#£Ï≈ åvertexä–

l x!ôÓ,ˆÏ_Ó˚ xyò¢≈ §Ù#Ü˛Ó˚î åStandard equations of a Parabolaä :
x!ôÓ,ˆÏ_Ó˚ §Ù#Ü˛Ó˚î §Ó˚°Ó˚ï˛Ù •ˆÏÓ Î!ò ï˛yÓ˚ ¢#£Ï≈ Ù)° !Ó®%ˆÏï˛ •Î˚ ~ÓÇ ï˛yÓ˚ ≤Ã!ï˛§yÙƒ x«˛!ê˛ x x«˛ Óy y x«˛ ÓÓ˚yÓÓ˚
•Î˚– x!ôÓ,ˆÏ_Ó˚ ~•z ã˛yÓ˚!ê˛ !òˆÏÜ˛ §Ω˛yÓƒ xyÜ˛yÓ˚ !ã˛e l#ˆÏã˛ ˆòáyˆÏly •ˆÏ°y–
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l x!ôÓ,ˆÏ_Ó˚ x«˛ x xˆÏ«˛Ó˚ §Ùyhs˝Ó˚y° G ¢#£Ï≈!Ó®%Ó˚ fliylyB˛ (a, b) •ˆÏ° ï˛yÓ˚ §Ù#Ü˛Ó˚î •ˆÏÓ (y–b)2 =4a(x–a)–
o‹TÓƒ ≠ í˛z˛õˆÏÓ˚Ó˚ §Ù#Ü˛Ó˚î!ê˛ ~Ü˛!ê˛ x!ôÓ,ˆÏ_Ó˚ §Ù#Ü˛Ó˚îˆÏÜ˛ ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚ñ ÎyÓ˚ ÈüüüÈi) x«˛ ôlydÜ˛ x xˆÏ«˛Ó˚ §Ùyhs˝Ó˚y° G xˆÏ«˛Ó˚ §Ù#Ü˛Ó˚î •Î˚ y=b–ii) ¢#£Ï≈!Ó®%Ó˚ fliylyB˛ (a, b)iii) ly!Ë˛ fliylyB˛ (a+a, b)iv) ly!Ë˛°ˆÏ¡∫Ó˚ ˜òâ≈ƒ = 4a ~Ü˛Ü˛v) !lÎ˚yÙˆÏÜ˛Ó˚ §Ù#Ü˛Ó˚î •Î˚ñ x+a = a–
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vi) ¢#£Ï≈!Ó®%ˆÏï˛ x!B˛ï˛ flõ¢≈ˆÏÜ˛Ó˚ §Ù#Ü˛Ó˚î •Î˚ñ x = a–vii) ly!Ë˛°ˆÏ¡∫Ó˚ ≤Ãyhs˝!Ó®% ò%!ê˛Ó˚ fliylyB˛ ÎÌye´ˆÏÙ (a+a, b+2a) ~ÓÇ (a+a, b–2a)–
l x!ôÓ,ˆÏ_Ó˚ x«˛ y xˆÏ«˛Ó˚ §Ùyhs˝Ó˚y° G ¢#£Ï≈!Ó®%Ó˚ fliylyB˛ (a, b) •ˆÏ°ñ x!ôÓ,_!ê˛Ó˚ §Ù#Ü˛Ó˚î •Î˚ ÈüüüÈ(x–a)2 = 4a(y–b)  [a>0]

í˛z˛õˆÏÓ˚Ó˚ §Ù#Ü˛Ó˚î ~Ü˛!ê˛ x!ôÓ,ˆÏ_Ó˚ §Ù#Ü˛Ó˚îˆÏÜ˛ ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚ñ ÎyÓ˚i) x«˛ ôlydÜ˛ y xˆÏ«˛Ó˚ §Ùyhs˝Ó˚y° ~ÓÇ xˆÏ«˛Ó˚ §Ù#Ü˛Ó˚î •Î˚ x  =  lii) ¢#£Ï≈!Ó®%Ó˚ fliylyB˛ (a, b)iii) ly!Ë˛Ó˚ fliylyB˛ (l, a +b)iv) !lÎ˚yÙˆÏÜ˛Ó˚ §Ù#Ü˛Ó˚î •Î˚ y+a = b–v) ly!Ë˛°ˆÏ¡∫Ó˚ ˜òâ≈ƒ = 4a ~Ü˛Ü˛vi) ¢#£Ï≈!Ó®%ˆÏï˛ x!B˛ï˛ flõ¢≈ˆÏÜ˛Ó˚ §Ù#Ü˛Ó˚î •Î˚ñ y = b–vii) ly!Ë˛°ˆÏ¡∫Ó˚ ≤Ãyhs˝!Ó®% ò%!ê˛Ó˚ fliylyB˛ ÎÌye´ˆÏÙñ (a+2a, b+a) ~ÓÇ (a–2a, b+a)–
l x = ay2+by+c (a¹0) ~Ü˛!ê˛ x!ôÓ,ˆÏ_Ó˚ §Ù#Ü˛Ó˚îˆÏÜ˛ ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚ ÎyÓ˚ x«˛ x xˆÏ«˛Ó˚ §Ùyhs˝Ó˚y°–

l y = px2+qx+r,  (p¹0) ~Ü˛!ê˛ x!ôÓ,ˆÏ_Ó˚ §Ù#Ü˛Ó˚îˆÏÜ˛ ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚ ÎyÓ˚ x«˛ y xˆÏ«˛Ó˚ §Ùyhs˝Ó˚y°–˛

l P(x1,y1) !Ó®% y2=4ax x!ôÓ,ˆÏ_Ó˚ Óy•zˆÏÓ˚ñ G˛õˆÏÓ˚ xÌÓy !Ë˛ï˛ˆÏÓ˚ xÓ!fliï˛ •ˆÏÓ Î!ò åy12–4ax1ä ~Ó˚ Ùyl ôlydÜ˛ñ
¢)lƒ ~ÓÇ }lydÜ˛ •Î˚–

y2=4ax x!ôÓ,̂ Ï_Ó˚ G˛õÓ˚ ̂ Î Ï̂Ü˛y Ï̂ly !Ó®% PÈüÈ~Ó˚ fliylyB˛ åat2, 2atä xyÜ˛y Ï̂Ó˚ ̂ °áy ÎyÎ˚ ~ÓÇ ~ Ï̂Ü˛ P !Ó®%Ó˚ ̨õƒyÓ˚y Ï̂Ù!ê ∆̨Ü˛
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fliylyB˛ Ó°y •Î˚ó x=at2 G y=2at xyÜ˛yÓ˚ˆÏÜ˛ y2=4ax x!ôÓ,ˆÏ_Ó˚ §Ù#Ü˛Ó˚ˆÏîÓ˚ ̨ õƒyÓ˚yˆÏÙ!ê˛∆Ü˛ xyÜ˛yÓ˚ Ó°y •Î˚ñ ̂ ÎáyˆÏl
tüÈˆÜ˛ ˛õƒyÓ˚y!Ùê˛yÓ˚ Ó°y •Î˚–

l ly!Ë˛°¡∫ åLatus Rectumä :
x!ôÓ,ˆÏ_Ó˚ ly!Ë˛àyÙ# xˆÏ«˛Ó˚ í˛z˛õÓ˚ °¡∫ñ ˆÎ ˆÓ˚áyÇˆÏ¢Ó˚ ≤Ãyhs˝!Ó®% ò%!ê˛ x!ôÓ,ˆÏ_Ó˚ í˛z˛õÓ˚ xÓ!fliï˛ñ ï˛yˆÏÜ˛ x!ôÓ,ˆÏ_Ó˚
ly!Ë˛°¡∫ åLatus rectumä ÓˆÏ°–

AB = ly!Ë˛°ˆÏ¡∫Ó˚ ˜òâ≈ƒ = 4a

l !l¡¨!°!áï˛ ≤Ã!ï˛ˆÏ«˛ˆÏe a = x!ôÓ,ˆÏ_Ó˚ ¢#£Ï≈ ˆÌˆÏÜ˛ ly!Ë˛Ó˚ ò)Ó˚c !lˆÏò≈¢ Ü˛ˆÏÓ˚–

x!ôÓ,ˆÏ_Ó˚ ¢#£Ï≈!Ó®%Ó˚ x«˛ ly!Ë˛Ó˚ ly!Ë˛°ˆÏ¡∫Ó˚ !lÎ˚yÙˆÏÜ˛Ó˚
§Ù#Ü˛Ó˚î fliylyB˛ fliylyB˛ ˜òâ≈ƒ §Ù#Ü˛Ó˚îi) y2=4ax (a>0) (0,0) ôlydÜ˛ x-x«˛ (a, 0) 4a x+a=0ii) y2=–4ax (a>0) (0,0) }îydÜ˛ x-x«˛ (–a, 0) 4a x–a=0iii) x2=4ay (a>0) (0,0) ôlydÜ˛ y-x«˛ (0, a) 4a y+a=0iv) x2=–4ay (a>0) (0,0) }îydÜ˛ y-x«˛ (0, –a) 4a y–a=0v) (y–b)2= 4a(x–a) (a, b) x-xˆÏ«˛Ó˚ §Ùyhs˝Ó˚y° (a+a, b) 4a x+a=avi) (x–a)2= 4a(y–b) (a, b) y-xˆÏ«˛Ó˚ §Ùyhs˝Ó˚y° (a, a+b) 4a y+a=b

l í˛z˛õÓ,_ åEllipseä :
~Ü˛!ê˛ í˛z˛õÓ,_ •° ~Ü˛•z §Ùï˛ˆÏ° xÓ!fliï˛ ˆ§•z§Ó !Ó®%Ó˚ ˆ§ê‰˛ ˆÎ=ˆÏ°y !l!ò≈‹T ò%!ê˛ !Ó®% ˆÌˆÏÜ˛ ò)Ó˚ˆÏcÓ˚ §Ù!‹T ~Ü˛!ê˛
ô &ÓÜ˛ •Î˚–
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~•z ò%!ê˛ !fliÓ˚ !Ó®%ˆÏÜ˛ Ó°y •Î˚ í˛z˛õÓ,ˆÏ_Ó˚ ly!Ë˛ åFociä–

P
1
F

1
+P

1
F

2
 = P

2
F

1
+P

2
F

2
 = P

3
F

1
+P

3
F

2

l ly!Ë˛mˆÏÎ˚Ó˚ §ÇˆÏÎyçÜ˛ ̂ Ó˚áyÇˆÏ¢Ó˚ Ùôƒ!Ó®%ˆÏÜ˛ Ó°y •Î˚ í˛z˛õÓ,ˆÏ_Ó˚ ̂ Ü˛w åcentreä– í˛z˛õÓ,ˆÏ_Ó˚ ly!Ë˛mÎ˚àyÙ# ̂ Ó˚áyÇ¢ˆÏÜ˛
Ó°y •Î˚ ˛õÓ˚y«˛ åmajor axisä ~ÓÇ ˆÜ˛wàyÙ# ~ÓÇ ˛õÓ˚yˆÏ«˛Ó˚ í˛z˛õÓ˚ °¡∫ˆÏÓ˚áyˆÏÜ˛ Ó°y •Î˚ í˛z˛õy«˛ åminor axisä–
˛õÓ˚yˆÏ«˛Ó˚ ˛≤Ãyhs˝ !Ó®%mÎ˚ˆÏÜ˛ Ó°y •Î˚ í˛z˛õÓ,ˆÏ_Ó˚ ¢#£≈Ï–

l xyÙÓ˚yñ ˛õÓ˚yˆÏ«˛Ó˚ ˜òâ≈ƒˆÏÜ˛ 2a, í˛z˛õyˆÏ«˛Ó˚ ˜òâ≈ƒˆÏÜ˛ 2b ~ÓÇ ly!Ë˛mˆÏÎ˚Ó˚ ò)Ó˚cˆÏÜ˛ 2c !òˆÏÎ˚ ≤ÃÜ˛y¢ Ü˛!Ó˚– xï˛~Óñ
xô≈ÈüÈ˛õÓ˚yˆÏ«˛Ó˚ ˜òâ≈ƒ a ~ÓÇ xô≈ÈüÈí˛z˛õyˆÏ«˛Ó˚ ˜òâ≈ƒ •Î˚ b–

l xô≈ÈüÈ˛õÓ˚y«˛ñ xô≈ÈüÈí˛z˛õy«˛ ~ÓÇ í˛z˛õÓ,ˆÏ_Ó˚ ˆÜ˛w ˆÌˆÏÜ˛ ly!Ë˛Ó˚ ò)Ó˚ˆÏcÓ˚ ÙˆÏôƒ §¡õÜ≈˛ •° a2 = b2+c2

xÌ≈yÍ c a b= −2 2 –

F
2

P
3
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l ~Ü˛!ê˛ í˛z˛õÓ,ˆÏ_Ó˚ !ÓˆÏ¢£Ï ˆ«˛e åSpecial cases of an ellipseä :
í˛z˛õˆÏÓ˚y_´ §Ù#Ü˛Ó˚î c2 = a2–b2 ˆï˛ Î!ò xyÙÓ˚y a ~Ó˚ Ùyl !fliÓ˚ Ó˚y!á ~ÓÇ c ÈüÈˆÜ˛ 0 ˆÌˆÏÜ˛ aÈüÈˆï˛ ˛õ!Ó˚Ó!ï≈˛ï˛ Ü˛Ó˚y •Î˚
ï˛ˆÏÓ ≤ÃyÆ í˛z˛õÓ,_!ê˛ !l¡¨Ó˚*ˆÏ˛õ ˛õ!Ó˚Ó!ï≈˛ï˛ •ˆÏÓ–

ˆ«˛e-(i) :
Îál c=0 •Î˚ñ ï˛ál í˛z˛õÓ,ˆÏ_Ó˚ í˛zË˛Î˚ ly!Ë˛ ˆÜ˛ˆÏw !Ù!°ï˛ •ˆÏÓ
~ÓÇ a2 = b2 •ˆÏÓñ xÌ≈yÍ a=b •ˆÏÓ ~ÓÇ §%ï˛Ó˚yÇ í˛z˛õÓ,_!ê˛ ~Ü˛!ê˛
Ó,̂ Ï_ ̨õ!Ó˚îï˛ • Ï̂Ó– xï˛~Ó Ó,_ •° í z̨̨ õÓ,̂ Ï_Ó˚ ~Ü˛!ê˛ !Ó Ï̂¢£Ï ̂ «˛e–

ˆ«˛e-(ii) :  Îál c=a, ï˛ál b=0 •ˆÏÓ ~ÓÇ í˛z˛õÓ,_!ê˛ ~Ü˛!ê˛ ly!Ë˛mˆÏÎ˚Ó˚ §ÇˆÏÎyçÜ˛ ˆÓ˚áyÇ¢ F1F2 ˛õ!Ó˚îï˛ •ˆÏÓ–

l í˛zÍˆÏÜ˛wï˛y åEccentricityä :

í˛z˛õÓ,ˆÏ_Ó˚ í˛zÍˆÏÜ˛wï˛y •° í˛z˛õÓ,ˆÏ_Ó˚ ˆÜ˛w ˆÌˆÏÜ˛ ly!Ë˛ ~ÓÇ ˆÜ˛w ˆÌˆÏÜ˛ ¢#ˆÏ£Ï≈Ó˚ ò)Ó˚ˆÏcÓ˚ xl%˛õyï˛ åí˛zÍˆÏÜ˛wï˛yˆÏÜ˛ e

!òˆÏÎ˚ ≤ÃÜ˛y¢ Ü˛Ó˚y •Î˚ä xÌ≈yÍ e
c

a
= –

l ~Ü˛!ê˛ í˛z˛õÓ,ˆÏ_Ó˚ xyò¢≈ §Ù#Ü˛Ó˚î åStandard equations of an ellipseä :

~Ü˛!ê˛ í˛z˛õÓ,ˆÏ_Ó˚ §Ù#Ü˛Ó˚î §Ó˚°ï˛Ù •Î˚ Îál í˛z˛õÓ,ˆÏ_Ó˚ ˆÜ˛w Ù)°!Ó®% •Î˚ ~ÓÇ ly!Ë˛mÎ˚ x x«˛ Óy y xˆÏ«˛Ó˚ í˛z˛õÓ˚
xÓ!fliï˛ •Î˚– l#ˆÏã˛ ò%!ê˛ §Ω˛yÓƒ !òÜ˛ !Ólƒy§ ˆòáyˆÏly •° ÈüüüÈ
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o‹TÓƒ ≠ í˛z˛õÓ,ˆÏ_Ó˚ xyò¢≈ §Ù#Ü˛Ó˚ˆÏî ˆÜ˛w Ù)°!Ó®% ~ÓÇ ˛õÓ˚y«˛ G í˛z˛õy«˛ •° fliylyˆÏB˛Ó˚ x«˛mÎ˚– Î!òG í˛z˛õÓ,_
xôƒÎ˚ˆÏl ˆÎ í˛z˛õÓ,ˆÏ_Ó˚ ˆÜ˛w ˆÎ ˆÜ˛yˆÏly xlƒ !Ó®% ~ÓÇ ˆÜ˛wàyÙ# ˛õÓ˚flõÓ˚ °¡∫ x«˛mÎ˚ ˆÎ ˆÜ˛yˆÏly §Ó˚°ˆÏÓ˚áy ÎyÓ˚y
˛õÓ˚y«˛ G í˛z˛õy«˛ñ ï˛y !lˆÏÎ˚ xyˆÏ°yã˛lyÓ˚ §%ˆÏÎyà ˆl•z–

l í˛z˛õˆÏÓ˚Ó˚ xyò¢≈ §Ù#Ü˛Ó˚î ˆÌˆÏÜ˛ xyÙÓ˚y !l¡¨!°!áï˛ !Ó£ÏÎ˚=ˆÏ°y ˛õÎ≈ˆÏÓ«˛î Ü˛Ó˚ˆÏï˛ ˛õy!Ó˚ ≠i) í˛z˛õÓ,_ñ í˛zË˛Î˚ fliylyB˛ x«˛mˆÏÎ˚Ó˚ §yˆÏ˛õˆÏ«˛ ≤Ã!ï˛§Ùñ ï˛y•z Î!ò (x, y) í˛z˛õÓ,ˆÏ_Ó˚ í˛z˛õÓ˚ ~Ü˛!ê˛ !Ó®% •Î˚ ï˛ˆÏÓ(–x, y), (x, –y) ~ÓÇ (–x, –y) !Ó®%=ˆÏ°yG í˛z˛õÓ,ˆÏ_Ó˚ í˛z˛õÓ˚ xÓ!fliï˛ •ˆÏÓ–ii) ly!Ë˛mÎ˚ §Ó≈òy ˛õÓ˚yˆÏ«˛Ó˚ í˛z˛õÓ˚ xÓ!fliï˛ •Î˚– ˛õÓ˚y«˛ !lî≈Î˚ Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚ ≤Ã!ï˛§yÙƒ x«˛mˆÏÎ˚Ó˚ ˆSÈ!òï˛yÇ¢
!lî≈ˆÏÎ˚Ó˚ ÙyôƒˆÏÙñ xÌ≈yÍ ˛õÓ˚y«˛ x x«˛ ÓÓ˚yÓÓ˚ •ˆÏÓ Î!ò x2 ÈüÈ~Ó˚ §•à Ó,•_Ó˚ •Ó˚ Î%_´ •Î˚ ~ÓÇ ~!ê˛ y x«˛
ÓÓ˚yÓÓ˚ •ˆÏÓ Î!ò y2 ~Ó˚ §•à Ó,•_Ó˚ •Ó˚ Î%_´ •Î˚–

l í˛z˛õÓ,ˆÏ_Ó˚ §Ù#Ü˛Ó˚ˆÏîÓ˚ xlƒylƒ xyÜ˛yÓ˚ åOther forms of the equation of Ellipseä :1) ˆÜ˛yˆÏly í˛z˛õÓ,ˆÏ_Ó˚ ÈüüüÈi) ˆÜ˛w Ù)°!Ó®%ˆÏï˛–ii) ˛õÓ˚y«˛ y x«˛ ÓÓ˚yÓÓ˚ ~ÓÇ í˛z˛õy«˛ x x«˛ ÓÓ˚yÓÓ˚–iii) ˛õÓ˚y«˛ G í˛z˛õyˆÏ«˛Ó˚ ˜òâ≈ƒ ÎÌye´ˆÏÙ 2a G 2b (b<a) •ˆÏ° í˛z˛õÓ,_!ê˛Ó˚ §Ù#Ü˛Ó˚î •ˆÏÓ ÈüüüÈ

y

a

x

b
a b

2

2

2

2

2 21+ = > 2) ˆÜ˛yˆÏly í˛z˛õÓ,ˆÏ_Ó˚ ÈüüüÈi) ˆÜ˛w åa, bä–ii) ˛õÓ˚y«˛ G í˛z˛õy«˛ ÎÌye´ˆÏÙ x G y xˆÏ«˛Ó˚ §Ùyhs˝Ó˚y°–iii) ˛õÓ˚y«˛ G í˛z˛õyˆÏ«˛Ó˚ ˜òâ≈ƒ ÎÌye´ˆÏÙ 2a G 2b •ˆÏ° í˛z˛õÓ,_!ê˛Ó˚ §Ù#Ü˛Ó˚î •ˆÏÓ ÈüüüÈ

x

a

y

b
a b

−( )
+

−( )
= > 

α β
2

2

2

2

2 213) ˆÜ˛yˆÏly í˛z˛õÓ,ˆÏ_Ó˚ ÈüüüÈi) ˆÜ˛w åa, bä –ii) ˛õÓ˚y«˛ G í˛z˛õy«˛ ÎÌye´ˆÏÙ y G x xˆÏ«˛Ó˚ §Ùyhs˝Ó˚y°–iii) ˛õÓ˚y«˛ G í˛z˛õyˆÏ«˛Ó˚ ˜òâ≈ƒ ÎÌye´ˆÏÙ 2a G 2b •ˆÏ° í˛z˛õÓ,_!ê˛Ó˚ §Ù#Ü˛Ó˚î •ˆÏÓ ÈüüüÈ
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a b
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= > 
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2

2

2
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125

l ly!Ë˛°¡∫ åLatus Rectumä :

˛õÓ˚yˆÏ«˛Ó˚ í˛z˛õÓ˚ °¡∫ ˆÎ ˆÜ˛yˆÏly ly!Ë˛àyÙ# ˆÓ˚áyÇ¢ñ
ÎyÓ˚ ≤Ãyhs˝ !Ó®%mÎ˚ í˛z˛õÓ,ˆÏ_Ó˚ í˛z˛õÓ˚ xÓ!fliï˛ ï˛yˆÏÜ˛
í˛z˛õÓ,ˆÏ_Ó˚ ly!Ë˛°¡∫ ÓˆÏ°–

í˛z˛õÓ,ˆÏ_Ó˚ ly!Ë˛°ˆÏ¡∫Ó˚ ˜òâ≈ƒ = 2 2b

a

l
x

a

y

b

2

2

2

2
1+ =   [a2>b2]  í˛z˛õÓ,ˆÏ_Ó˚ §•yÎ˚Ü˛ Ó,_ åauxiliary circleä ~Ó˚ §Ù#Ü˛Ó˚î •Î˚ x2+y2=a2–

l
x

a

y

b

2

2

2

2
1+ =  [a2>b2]  í z̨̨ õÓ,̂ Ï_Ó˚ ̨õƒyÓ˚y Ï̂Ù!ê ∆̨Ü˛ xyÜ˛y Ï̂Ó˚Ó˚ §Ù#Ü˛Ó˚î •Î˚ x=acosf, y=bsinfó ̂ Îáy Ï̂l f=  í z̨̨ õÓ,̂ Ï_Ó˚

G˛õÓ˚ xÓ!fliï˛ P(x, y) !Ó®%Ó˚ í˛zÍˆÏÜ˛!wÜ˛ ˆÜ˛yî–

l
x

a

y

b

2

2

2

2
1+ =  [a2>b2] í˛z˛õÓ,ˆÏ_Ó˚ G˛õÓ˚ xÓ!fliï˛ ˆÎ ˆÜ˛yˆÏly !Ó®% PÈüÈ~Ó˚ fliylyB˛ •Î˚ (acosf, bsinf)–

l í˛z˛õÓ,ˆÏ_Ó˚ ≤ÃˆÏÎ˚yçl#Î˚ Ê˛°§Ù)• l#ˆÏã˛Ó˚ §yÓ˚!îˆÏï˛ í˛zˆÏÕ‘á Ü˛Ó˚y •° ≠

x
a

y

b

2

2

2

2 1+ = x
b

y

a

2

2

2

2 1+ =
( ) ( )x

a

y

b

−
+

−
=

α β2

2

2

2 1
( ) ( )x

b

y

a

−
+

−
=

α β2

2

2

2 1[a2 > b2] [a2 > b2] [a2 > b2] [a2 > b2]
˛õÓ˚y«˛ x-x«˛ y-x«˛ x-xˆÏ«˛Ó˚ §Ùyhs˝Ó˚y° y-xˆÏ«˛Ó˚ §Ùyhs˝Ó˚y°

í˛z˛õy«˛ y-x«˛ x-x«˛ y-xˆÏ«˛Ó˚ §Ùyhs˝Ó˚y° x-xˆÏ«˛Ó˚ §Ùyhs˝Ó˚y°

˛õÓ˚yˆÏ«˛Ó˚ §Ù#Ü˛Ó˚î y=0 x=0 y=b x=a
í˛z˛õyˆÏ«˛Ó˚ §Ù#Ü˛Ó˚î x=0 y=0 x=a y=b
˛õÓ˚yˆÏ«˛Ó˚ ˜òâ≈ƒ 2a ~Ü˛Ü˛ 2a ~Ü˛Ü˛ 2a ~Ü˛Ü˛ 2a ~Ü˛Ü˛

í˛z˛õyˆÏ«˛Ó˚ ˜òâ≈ƒ 2b ~Ü˛Ü˛ 2b ~Ü˛Ü˛ 2b ~Ü˛Ü˛ 2b ~Ü˛Ü˛

ˆÜ˛ˆÏwÓ˚ fliylyB˛ (0, 0) (0, 0) (a, b) (a,b)
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¢#£Ï≈!Ó®% ò%!ê˛Ó˚ fliylyB˛ (±a, 0) (0, ±a) (a±a, b ) (a,b±a)
í˛zÍˆÏÜ˛wï˛y e b

a
= −1

2

2 e b
a

= −1
2

2 e b
a

= −1
2

2 e b
a

= −1
2

2

ly!Ë˛ ò%!ê˛Ó˚ fliylyB˛ (±ae, 0) (0, ±ae) (a±ae, b) (a, b±ae)
ly!Ë˛ ò%!ê˛Ó˚ ò)Ó˚c 2ae ~Ü˛Ü˛ 2ae ~Ü˛Ü˛ 2ae ~Ü˛Ü˛ 2ae~Ü˛Ü˛

ly!Ë˛°ˆÏ¡∫Ó˚ ˜òâ≈ƒ 2 2b
a

~Ü˛Ü˛ 2 2b
a

~Ü˛Ü˛ 2 2b
a

~Ü˛Ü˛ 2 2b
a

~Ü˛Ü˛

ly!Ë˛°¡∫ ò%!ê˛Ó˚ ≤Ãyhs˝!Ó®%
ae b

a ae b
a, ,,

2 2( ) ( )− b
a ae b

a ae
2 2

, ,,( ) ( )− α β± ±( )ae b
a,
2

α β± ±( )b
a ae
2

,

ã˛yÓ˚!ê˛Ó˚ fliylyB˛
− − −( ) ( )ae b

a ae b
a, ,,

2 2 b
a ae b

a ae
2 2

, ,,− − −( ) ( )
ly!Ë˛°¡∫ ò%!ê˛Ó˚ §Ù#Ü˛Ó˚î x=±ae y=±ae x=a±ae y=b±ae

!lÎ˚yÙÜ˛ ò%!ê˛Ó˚ §Ù#Ü˛Ó˚î x a
e= ± y a

e= ± x a
e= ±α y a

e= ±β

!lÎ˚yÙÜ˛ ò%!ê˛Ó˚ ò)Ó˚c 2a
e ~Ü˛Ü˛ 2a

e ~Ü˛Ü˛ 2a
e ~Ü˛Ü˛ 2a

e ~Ü˛Ü˛

l ˛õÓ˚yÓ,_ åHyperbolaä :

~Ü˛!ê˛ ˛õÓ˚yÓ,_ •° ~Ü˛•z §Ùï˛ˆÏ° xÓ!fliï˛ §Ó !Ó®%Ó˚ ˆ§ê˛ñ ÎyˆÏòÓ˚ ò%!ê˛ !l!ò≈‹T !Ó®% ˆÌˆÏÜ˛ ò)Ó˚ˆÏcÓ˚ xhs˝Ó˚ ~Ü˛!ê˛ ô &ÓÜ˛
•Î˚–
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l ò%!ê˛ !fliÓ˚ !Ó®%ˆÏÜ˛ Ó°y •Î˚ ˛õÓ˚yÓ,ˆÏ_Ó˚ ly!Ë˛ åfociä–

ly!Ë˛mˆÏÎ˚Ó˚ §ÇˆÏÎyçÜ˛ ˆÓ˚áyÇˆÏ¢Ó˚ Ùôƒ!Ó®%ˆÏÜ˛ Ó°y •Î˚ ˛õÓ˚yÓ,ˆÏ_Ó˚ ˆÜ˛w åcentre of the hyperbolaä–

ly!Ë˛mÎ˚àyÙ# §Ó˚°ˆÏÓ˚áyˆÏÜ˛ Ó°y •Î˚ !ï˛Î≈Ü˛ x«˛ åtransverse axisä ~ÓÇ ˆÜ˛wàyÙ# !ï˛Î≈Ü˛ xˆÏ«˛Ó˚ í˛z˛õÓ˚ °¡∫
§Ó˚°ˆÏÓ˚áyˆÏÜ˛ Ó°y •Î˚ xl%Ó¶˛# x«˛ åconjugate axisä–

ˆÎ ò%!ê˛ !Ó®%ˆÏï˛ ˛õÓ˚yÓ,_!ê˛ !ï˛Î≈Ü˛ x«˛ˆÏÜ˛ ˆSÈò Ü˛ˆÏÓ˚ ï˛yˆÏòÓ˚ˆÏÜ˛ Ó°y •Î˚ ˛õÓ˚yÓ,ˆÏ_Ó˚ ¢#£Ï≈–

ly!Ë˛mˆÏÎ˚Ó˚ ÙôƒÓï≈˛# ò)Ó˚cˆÏÜ˛ !lˆÏò≈¢ Ü˛Ó˚y •Î˚ 2c !òˆÏÎ˚– ¢#£Ï≈!Ó®%mˆÏÎ˚Ó˚ ò)Ó˚cˆÏÜ˛ (!ï˛Î≈Ü˛ xˆÏ«˛Ó˚ ˜òâ≈ƒ) ≤ÃÜ˛y¢ Ü˛!Ó˚ 2a

~ÓÇ b Ó˚y!¢ˆÏÜ˛ xyÙÓ˚y §ÇK˛y!Î˚ï˛ Ü˛!Ó˚ b c a= −2 2 Ó˚*ˆÏ˛õ– ï˛y•ˆÏ° 2b •° xl%Ó¶˛# xˆÏ«˛Ó˚ ˜òâ≈ƒ–

l í˛zÍˆÏÜ˛wï˛y åEccentricityä :

xl%˛õyï˛ e c

a
=  ˆÜ˛ Ó°y •Î˚ ˛õÓ˚yÓ,ˆÏ_Ó˚ í˛zÍˆÏÜ˛wï˛y– ˆÎˆÏ•ï%˛  c³ a ï˛y•z í˛zÍˆÏÜ˛wï˛y Ü˛áˆÏly•z 1 ˆÌˆÏÜ˛ ˆSÈyˆÏê˛y •ˆÏÓ

ly–

l ˛õÓ˚yÓ,ˆÏ_Ó˚ xyò¢≈ §Ù#Ü˛Ó˚î åStandard equation of Hyperbolaä :

~Ü˛!ê˛ ˛õÓ˚yÓ,ˆÏ_Ó˚ §Ù#Ü˛Ó˚î §Ó˚°ï˛Ù •Î˚ Îál ˛õÓ˚yÓ,ˆÏ_Ó˚ ˆÜ˛w Ù)° !Ó®%ˆÏï˛ ~ÓÇ ly!Ë˛mÎ˚ x-x«˛ Óy y-xˆÏ«˛Ó˚ í˛z˛õÓ˚
xÓ!fliï˛ •Î˚–
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l ~Ü˛!ê˛ ˛õÓ˚yÓ,_ñ ÎyÓ˚ a=b •Î˚ ï˛yˆÏÜ˛ §Ù˛õÓ˚yÓ,_ åRectangalar hyperbolaä Ó°y •Î˚–

l o‹TÓƒ ≠ ˛õÓ˚yÓ,ˆÏ_Ó˚ xyò¢≈ §Ù#Ü˛Ó˚ˆÏî !ï˛Î≈Ü˛ G xl%Ó¶˛# x«˛mÎ˚ •° fliylyˆÏB˛Ó˚ x«˛mÎ˚ ~ÓÇ ̂ Ü˛w •° Ù)°!Ó®%– Î!òGñ
~Ùl ˛õÓ˚yÓ,_ ÎyÓ˚ !ï˛Î≈Ü˛ G xl%Ó¶˛# x«˛ •° ˆÎ ˆÜ˛yˆÏly ò%!ê˛ ˛õÓ˚flõÓ˚ °¡∫ §Ó˚°ˆÏÓ˚áy–

l ˛õÓ˚yÓ,ˆÏ_Ó˚ xyò¢≈ §Ù#Ü˛Ó˚î ˆÌˆÏÜ˛ xyÙÓ˚y !l¡¨!°!áï˛ !Ó£ÏÎ˚=ˆÏ°y ˛õÎ≈ˆÏÓ«˛î Ü˛Ó˚ˆÏï˛ ˛õy!Ó˚ ≠

i) ˛õÓ˚yÓ,_ ï˛yÓ˚ ò%!ê˛ xˆÏ«˛Ó˚ §yˆÏ˛õˆÏ«˛ ≤Ã!ï˛§Ùñ ï˛y•z Î!ò (x, y) ˛õÓ˚yÓ,ˆÏ_Ó˚ í˛z˛õÓ˚ ˆÜ˛yˆÏly !Ó®% •Î˚ñ ï˛ˆÏÓ (–x, y),

(x, –y) ~ÓÇ (–x, –y) !Ó®%=ˆÏ°yG ˛õÓ˚yÓ,ˆÏ_Ó˚ í˛z˛õÓ˚ xÓ!fliï˛ •ˆÏÓ–

ii) ly!Ë˛mÎ˚ §Ó≈òy !ï˛Î≈Ü˛ xˆÏ«˛Ó˚ í˛z˛õÓ˚ xÓ!fliï˛ •Î˚–

l ly!Ë˛°¡∫ åLatus rectumä :

˛õÓ˚yÓ,ˆÏ_Ó˚ ˆÎˆÏÜ˛yˆÏly ly!Ë˛àyÙ# ~ÓÇ !ï˛Î≈Ü˛ xˆÏ«˛Ó˚ í˛z˛õÓ˚ °¡∫ ˆÓ˚áyÇ¢ ÎyÓ˚ ≤Ãyhs˝ !Ó®%mÎ˚ ˛õÓ˚yÓ,ˆÏ_Ó˚ í˛z˛õÓ˚ xÓ!fliï˛ñ
ï˛yˆÏÜ˛ ˛õÓ˚yÓ,ˆÏ_Ó˚ ly!Ë˛°¡∫ Ó°–

˛õÓ˚yÓ,ˆÏ_Ó˚ ly!Ë˛°ˆÏ¡∫Ó˚ ˜òâ≈ƒ •° 
2 2b

a
–

l §Ùy˛õÓ˚yÓ,_ åRectangular Hyperbolaä :

ˆÎ ˛õÓ˚yÓ,ˆÏ_Ó˚ !ï˛Î≈Ü˛ xˆÏ«˛Ó˚ ˜òâ≈ƒ G xî%Ó¶˛# xˆÏ«˛Ó˚ ˜òâ≈ƒ ˛õÓ˚flõÓ˚ §Ùylñ ï˛yˆÏÜ˛ §Ùy˛õÓ˚yÓ,_ ÓˆÏ°–

§Ù˛õÓ˚yÓ,ˆÏ_Ó˚ §Ù#Ü˛Ó˚î •° x2–y2=a2–

l ˛õÓ˚yÓ,ˆÏ_Ó˚ §Ù#Ü˛Ó˚ˆÏîÓ˚ xlƒylƒ xyÜ˛yÓ˚ åOther forms of the Equations of Hyperbolaä :

1) ˆÜ˛yˆÏly ˛õÓ˚yÓ,ˆÏ_Ó˚ ÈüüüÈ

i) ˆÜ˛w (α, β) !Ó®%ˆÏï˛

ii) !ï˛Î≈Ü˛ x«˛ x xˆÏ«˛ G xl%Ó¶˛# x«˛ y xˆÏ«˛Ó˚ §Ùyhs˝Ó˚y°

iii) !ï˛Î≈Ü˛ G xl%Ó¶˛# xˆÏ«˛Ó˚ ˜òâ≈ƒ ÎÌye´ˆÏÙ 2a  ~Ü˛Ü˛ ~ÓÇ 2b ~Ü˛Ü˛ •ˆÏ° ˛õÓ˚yÓ,_!ê˛Ó˚ §Ù#Ü˛Ó˚î •ˆÏÓÈ

( ) ( )x

a

y

b

−
−

−
=

α β2

2

2

2
1

2) ˆÜ˛yˆÏly ˛õÓ˚yÓ,ˆÏ_Ó˚ ÈüüüÈ

i) ˆÜ˛w (α, β) !Ó®%ˆÏï˛

ii) !ï˛Î≈Ü˛ x«˛ y xˆÏ«˛ G xî%Ó¶˛# x«˛ x xˆÏ«˛Ó˚ §Ùyhs˝Ó˚y°



129

iii) !ï˛Î≈Ü˛ G xî%Ó¶˛# xˆÏ«˛Ó˚ ˜òâ≈ƒ ÎÌye´ˆÏÙ 2a  ~Ü˛Ü˛ ~ÓÇ 2b ~Ü˛Ü˛ •ˆÏ° ˛õÓ˚yÓ,_!ê˛Ó˚ §Ù#Ü˛Ó˚î •ˆÏÓÈ

( ) ( )y

a

x

b

−
−

−
=

β α2

2

2

2
1

l P(x1, y1) !Ó®%  x

a

y

b

2

2

2

2
1− =  ˛õÓ˚yÓ,ˆÏ_Ó˚ Óy•zˆÏÓ˚ñ G˛õˆÏÓ˚ xÌÓy !Ë˛ï˛ˆÏÓ˚ •ˆÏÓ Î!ò 

x

a

y

b
1
2

2
1
2

2
1 0− − < ,

xÌÓy > 0 •Î˚–

l
x

a

y

b

2

2

2

2
1− =  ̨õÓ˚yÓ,ˆÏ_Ó˚ G˛õÓ˚ xÓ!fliï˛ ̂ ÎÈüÈˆÜ˛yˆÏly !Ó®% PüÈ~Ó˚ ̨ õƒyÓ˚yˆÏÙ!ê˛∆Ü˛ fliylyB˛ •Î˚ åasecf, btanfä ~ÓÇ ~Ó˚

˛õƒyÓ˚yˆÏÙ!ê˛∆Ü˛ §Ù#Ü˛Ó˚î •Î˚ x=asecf, y=btanf˚ –
l ˛õÓ˚yÓ,ˆÏ_Ó˚ ≤ÃˆÏÎ˚yçl#Î˚ Ê˛°§Ù)• l#ˆÏã˛Ó˚ §yÓ˚!îˆÏï˛ í˛zˆÏÕ‘á Ü˛Ó˚y •° ≠

x
a

y

b

2

2

2

2 1− =
y

a
x
b

2

2

2

2 1− =
( ) ( )x

a

y

b

−
−

−
=

α β2

2

2

2 1   ( ) ( )y

a

x

b

−
−

−
=

β α2

2

2

2 1

!ï˛Î≈Ü˛ x« x-x« y-x« x-xˆÏ«˛Ó˚ §Ùyhs˝Ó˚y° y-xˆÏ«˛Ó˚ §Ùyhs˝Ó˚y°

xî%Ó¶˛# x«˛ y-x« x-x« y-xˆÏ«˛Ó˚ §Ùyhs˝Ó˚y° x-xˆÏ«˛Ó˚ §Ùyhs˝Ó˚y°

!ï˛Î≈Ü˛ xˆÏ«˛Ó˚ §Ù#Ü˛Ó˚î y=0 x=0 y=b x=a
xî%Ó¶˛# xˆÏ«˛Ó˚ §Ù#Ü˛Ó˚î x=0 y=0 x=a y=b
!ï˛Î≈Ü˛ xˆÏ«˛Ó˚ ˜òâ≈ƒ 2a ~Ü˛Ü˛ 2a ~Ü˛Ü˛ 2a ~Ü˛Ü˛ 2a ~Ü˛Ü˛

xî%Ó¶˛# xˆÏ«˛Ó˚ ˜òâ≈ƒ 2b ~Ü˛Ü˛ 2b ~Ü˛Ü˛ 2b ~Ü˛Ü˛ 2b ~Ü˛Ü˛

ˆÜ˛ˆÏwÓ˚ fliylyB˛ (0, 0) (0, 0) (a, b) (a,b)
¢#£Ï≈!Ó®% ò%!ê˛Ó˚ fliylyB˛ (±a, 0) (0, ±a) (a±a, b ) (a,b±a)
í˛zÍˆÏÜ˛wï˛y e b

a
= +1

2

2 e b
a

= +1
2

2 e b
a

= +1
2

2 e b
a

= +1
2

2

ly!Ë˛ ò%!ê˛Ó˚ fliylyB˛ (±ae, 0) (0, ±ae) (a±ae, b) (a, b±ae)
ly!Ë˛ ò%!ê˛Ó˚ ò)Ó˚c 2ae ~Ü˛Ü˛ 2ae ~Ü˛Ü˛ 2ae ~Ü˛Ü˛ 2ae ~Ü˛Ü˛

ly!Ë˛°ˆÏ¡∫Ó˚ ˜òâ≈ƒ 2 2b
a

~Ü˛Ü˛ 2 2b
a

~Ü˛Ü˛ 2 2b
a

~Ü˛Ü˛ 2 2b
a

~Ü˛Ü˛
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ly!Ë˛°¡∫ ò%!ê˛Ó˚ ≤Ãyhs˝!Ó®%
ae b

a ae b
a, ,,

2 2( ) ( )− b
a ae b

a ae
2 2

, ,,( ) ( )− α β± ±( )ae b
a,
2

α β± ±( )b
a ae
2

,

ã˛yÓ˚!ê˛Ó˚ fliylyB˛
− − −( ) ( )ae b

a ae b
a, ,,

2 2 b
a ae b

a ae
2 2

, ,,− − −( ) ( )
ly!Ë˛°¡∫ ò%!ê˛Ó˚ §Ù#Ü˛Ó˚î x=±ae y=±ae x=a±ae y=b±ae

!lÎ˚yÙÜ˛ ò%!ê˛Ó˚ §Ù#Ü˛Ó˚î x a
e= ± y a

e= ± x a
e= ±α y a

e= ±β

!lÎ˚yÙÜ˛ ò%!ê˛Ó˚ ò)Ó˚c e
a2 ~Ü˛Ü˛ 2a

e ~Ü˛Ü˛ 2a
e ~Ü˛Ü˛ 2a

e ~Ü˛Ü˛

xl%¢#°l# ÈüÈ 11
Ü˛ ÈüÈ !ÓË˛yà

˜lÓƒ!_´Ü˛ ≤ÃŸ¿yÓ°# ≠ [ ≤Ã!ï˛!ê˛ ≤ÃˆÏŸ¿Ó˚ Ùyl 1 xÌÓy 2  l¡∫Ó˚ ]

1) §!ë˛Ü˛ í˛z_Ó˚!ê˛ !lÓ≈yã˛l Ü˛ˆÏÓ˚y ≠i) l#ˆÏã˛Ó˚ ˆÜ˛yl !Ó®%!ê˛ x2+y2 = 16 Ó,ˆÏ_Ó˚ G˛õÓ˚ xÓ!fliï˛⁄a) (0, 2) b) (0,3) c) (–4, 0) d) (2, 3)ii) ˆÎ §ÙÓy‡ !eË%˛ˆÏçÓ˚ ¢#£Ï≈!Ó®%=!° x2+y2–4x–6y–23 = 0 Ó,ˆÏ_Ó˚ ̨ õ!Ó˚!ôÓ˚ G˛õÓ˚ xÓ!fliï˛ ï˛yÓ˚ ̂ «˛eÊ˛° åÓà≈
~Ü˛ˆÏÜ˛ä •ˆÏÓ ÈüüüÈa) 27 2 b) 27 3 c) 527 d) 25 3iii) l#ˆÏã˛Ó˚ ˆÜ˛yl !Ó®%!ê˛ (x–2)2+(y+3)2 = 25 Ó,ˆÏ_Ó˚ í˛z˛õÓ˚ xÓ!fliï˛⁄a) (0, 0) b) (–2, 0) c) (1, –4) d) (0, –2)iv) x2+y2+2gx+2fy+c = 0 myÓ˚y ~Ü˛!ê˛ !Ó®% Ó,_ §)!ã˛ï˛ •Î˚ Îál ÈüüüÈa) g2+f 2–c b) g2–f 2= c c) g2+f 2= c d) f 2– g2= cv) lx2+(2l–3)y2–4x+6y–1 = 0 Ó,_!ê˛Ó˚ ˆÜ˛ˆÏwÓ˚ fliylyB˛ ÈüüüÈa) 2

3
1, −






 b) 4

3
1, −






 c) −








2

3
1, d) 2

3
1,









vi) y2 = 4ax x!ôÓ,_ ~ÓÇ x2+y2+2gx+2fy+c = 0 Ó,_ ò%!ê˛Ó˚ ˆSÈò!Ó®%=ˆÏ°yÓ˚ fliylyB˛ (x1,y1), (x2, y2),(x3, y3),  (x4, y4) •Î˚ ï˛ˆÏÓ ÈüüüÈa) y1+y2+y3+y4 = 0 •ˆÏÓ b) x x x x1 2 3 4 0+ + + = •ˆÏÓc) y1–y2+y3–y4 = 0 •ˆÏÓ d) y1–y2–y3+y4 = 0 •ˆÏÓ
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vii) y2 = 4ax x!ôÓ,_ ~ÓÇ x2+y2+2bx = 0 ˛õÓ˚flõÓ˚ˆÏÜ˛ Ó!•/flõ¢≈ Ü˛ˆÏÓ˚ Î!ò ÈüüüÈa) a > 0, b > 0 •Î˚–      b) a > 0, b = 0 •Î˚–      c) a < 0, b > 0 •Î˚–     d) a < 0, b < 0 •Î˚–viii) y2 = 16x x!ôÓ,_!ê˛Ó˚ ly!Ë˛Ó˚ fliylyB˛ •ˆÏÓ ÈüüüÈa) (-4,0) (b) (4,0) (c) (0,4) (d) (0,-4)ix) x
ab

a b
y2 =

+
⋅   x!ôÓ,ˆÏ_Ó˚ ly!Ë˛Ó˚ fliylyB˛ •° ÈüüüÈa) ab

a b4
0

( )
,

+








     b) −

+










ab

a b4
0

( )
,      c) 0

4
,

( )

ab

a b+








 d) 0

4
,

( )

−
+











ab

a bx) y2= 12x x!ôÓ,ˆÏ_Ó˚ ˛õƒyÓ˚yˆÏÙ!ê˛∆Ü˛ §Ù#Ü˛Ó˚î •Î˚ ÈüüüÈa) x = 6t2, y=3t b) x = 3t2, y=6t c) x = t2, y=6t d) x = 3t2, y = txi) 4x2+25y2 = 100 í˛z˛õ,ˆÏ_Ó˚ í˛zÍˆÏÜ˛wï˛y =a) 21

5
b) 3 7

5
c) 537 d) 523xii) 9x2+16y2 = 144 í˛z˛õÓ,ˆÏ_Ó˚ 2

3 3

2
,









  !Ó®%ˆÏï˛ í˛zÍˆÏÜ˛!wÜ˛ ˆÜ˛yî •Î˚ ÈüüüÈa) 900 b) 600 c) 300 d) 450xiii) x

a

y

b

2

2

2

2
1+ =  (a2 > b2) í˛z˛õÓ,ˆÏ_Ó˚ §•yÎ˚Ü˛ Ó,ˆÏ_Ó˚ §Ù#Ü˛Ó˚î •Î˚ ÈüüüÈa) x2+y2 = 4a2 b)  x2+y2 = 2a2 c)  x2+y2 = a2 d) ~ˆÏòÓ˚ ˆÜ˛yl!ê˛•z lÎ˚–xiv) 9x2+25y2 = 225 í˛z˛õÓ,ˆÏ_Ó˚ ly!Ë˛°ˆÏ¡∫Ó˚ ˜òâ≈ƒ =a) 18

5
 ~Ü˛Ü˛ b) 16

5
 ~Ü˛Ü˛ c) 9

5
 ~Ü˛Ü˛ d) 8

5
 ~Ü˛Ü˛xv) ôˆÏÓ˚y P  !Ó®% x y2 2

16 9
1+ =  í˛z˛õÓ,ˆÏ_Ó˚ G˛õÓ˚ xÓ!fliï˛– í˛z˛õÓ,ˆÏ_Ó˚ ˆÜ˛w ˆÌˆÏÜ˛ P È~Ó˚ ò)Ó˚cñ í˛z˛õÓ,ˆÏ_Ó˚

xô≈ÈüÈ˛õÓ˚y«˛ ~ÓÇ xô≈ í˛z˛õyˆÏ«˛Ó˚ ˜òˆÏâ≈ƒÓ˚ àˆÏí˛¸Ó˚ §Ùyl– P ÈüÈ~Ó˚ fliylyB˛ •ˆÏÓ ÈüüüÈa) 2 91

7

3 105

14
,









 b)  141053,7912c) − −









2 105

7

3 91

7
, d) −











2 105

7

3 91

14
,
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xvi) y

b

x

a

2

2

2

2
1− =  ˛õÓ˚yÓ,ˆÏ_Ó˚ í˛zÍˆÏÜ˛wï˛y e1 •ˆÏ° e1 = ⁄a) 1

2

2
+

a

b
b) 1

2

2
−

a

b
c) 1

2

2
+

b

a
d) 1

2

2
−

b

axvii) 9x2–4y2 = 36 ˛õÓ˚yÓ,ˆÏ_Ó˚ !ï˛Î≈Ü˛ xˆÏ«˛Ó˚ ˜òâ≈ƒ =a) 2 ~Ü˛Ü˛ b) 3 ~Ü˛Ü˛ c) 4 ~Ü˛Ü˛ d) 5 ~Ü˛Ü˛xviii) x2–y2 = 4 ˛õÓ˚yÓ,ˆÏ_Ó˚ ly!Ë˛ ò%!ê˛Ó˚ fliylyB˛ •Î˚ ÈüüüÈa) ±( )2 2 0, b) 2 2 0,( ) c) −( )2 2 0, d) 0 2 2, ±( )xix) x y

b

2 2

216
1+ =  í˛z˛õÓ,_ ~ÓÇ x y2 2

144 81

1

25
− =  ˛õÓ˚yÓ,_ ò%!ê˛Ó˚ ly!Ë˛mÎ˚ ~Ü˛•z !Ó®% •ˆÏ°ñ b2 =a) 6 b) 7 c) 8 d) 9xx) 9x2–16y2 = 576 ~ÓÇ 9x2–16y2 = 144 ˛õÓ˚yÓ,_ ò%!ê˛Ó˚ í˛zÍˆÏÜ˛wï˛y ÎÌye´ˆÏÙ e1 ~ÓÇ e2 •ˆÏ°ñ ï˛ˆÏÓ ÈüüüÈa) e1= 2e2 b) e2 = 2e1 c) 2e1 = 3e2 d) e1 =e2

2. x!ï˛ §Ç!«˛Æ í˛z_Ó˚ôÙ#≈ ≤ÃŸ¿ ≠ [ ≤Ã!ï˛!ê˛ ≤ÃˆÏŸ¿Ó˚ Ùyl 1 xÌÓy 2  l¡∫Ó˚ ]i) Ù)°!Ó®%àyÙ# ~ÓÇ (a, 0) G (0, b) !Ó®%àyÙ# Ó,ˆÏ_Ó˚ Óƒy§yô≈ !lî≈Î˚ Ü˛ˆÏÓ˚y–ii) 3x–4y+7 = 0 §Ó˚° Ï̂Ó˚áy x2+y2+4x+2y+4 = 0 Ó,̂ Ï_Ó˚ P !Ó®%̂ Ïï˛ ~Ü˛!ê˛ flõ¢≈Ü˛– P !Ó®%̂ Ïï˛ Ó,̂ Ï_Ó˚ x!Ë˛° Ï̂¡∫Ó˚
§Ù#Ü˛Ó˚î !lî≈Î˚ Ü˛ˆÏÓ˚y–iii) ~Ü˛!ê˛ Ó,ˆÏ_Ó˚ ˛õƒyÓ˚yˆÏÙ!ê˛∆Ü˛ §Ù#Ü˛Ó˚î x = − +( )1

2
3 4cos θ , y = +( )1

2
1 4sin θ – Ó,_!ê˛Ó˚ §Ù#Ü˛Ó˚î !lî≈Î˚

Ü˛ˆÏÓ˚y–iv) y2 = 2ax x!ôÓ,_  x y

3 2
1+ =  ~ÓÇ x y

2 3
1+ =  §Ó˚°ˆÏÓ˚áy ò%!ê˛Ó˚ ˆSÈò!Ó®% !òˆÏÎ˚ ÎyÎ˚– x!ôÓ,_!ê˛Ó˚ ly!Ë˛Ó˚

fliylyB˛ !lî≈Î˚ Ü˛ˆÏÓ˚y–v) y2 = 4ax (a>0) x!ôÓ,̂ Ï_Ó˚ G˛õÓ˚ xÓ!fliï˛ ̂ Î§Ó !Ó®% ï˛yÓ˚ ¢#£Ï≈ ~ÓÇ ly!Ë˛Ó˚ § Ï̂D 3a2 Óà≈ ~Ü˛Ü˛ ̂ «˛eÊ˛°!Ó!¢‹T
!eË%˛ç í˛zÍ˛õß¨ Ü˛ˆÏÓ˚ñ ï˛yˆÏòÓ˚ fliylyB˛ !lî≈Î˚ Ü˛ˆÏÓ˚y–vi) a ~Ó˚ Ùyl Ü˛ï˛ •ˆÏ° (8, 4) !Ó®%!ê˛ y2 = 4ax x!ôÓ,ˆÏ_Ó˚ ~Ü˛!ê˛ xhs˝/fli !Ó®% •ˆÏÓ⁄vii) 3x2+4y2 = 12 í˛z˛õÓ,ˆÏ_Ó˚ ly!Ë˛ ò%!ê˛Ó˚ ÙˆÏôƒ ò)Ó˚c !lî≈Î˚ Ü˛ˆÏÓ˚y–
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viii) ~Ùl ~Ü˛!ê˛ í˛z˛õÓ,ˆÏ_Ó˚ §Ù#Ü˛Ó˚î !lî≈Î˚ Ü˛ˆÏÓ˚y ÎyÓ˚ ly!Ë˛mˆÏÎ˚Ó˚ ò)Ó˚c 8 ~Ü˛Ü˛ ~ÓÇ !lÎ˚yÙÜ˛mˆÏÎ˚Ó˚ ÙˆÏôƒ ò)Ó˚c 18

~Ü˛Ü˛–

ix)
x

a

y

b
a b

2

1
2

2

1
2 1

2
1

21+ = >( )  ~ÓÇ
x

a

y

b
a b

2

2
2

2

2
2 2

2
2

21+ = >( )  í˛z˛õÓ,_mˆÏÎ˚Ó˚ í˛zÍˆÏÜ˛wï˛y §Ùyl •ˆÏ° ˆòáyG

ˆÎñ a
1
b

2
=a

2
b

1
–

x) ˆÜ˛yˆÏly ˛õÓ˚yÓ,ˆÏ_Ó˚ xl%Ó¶˛# x«˛ñ ly!Ë˛°ˆÏ¡∫Ó˚ §Ùyl •ˆÏ° ï˛yÓ˚ í˛zÍˆÏÜ˛wï˛y !lî≈Î˚ Ü˛ˆÏÓ˚y–

á ÈüÈ !ÓË˛yà

3. §Ç!«˛Æ í˛z_Ó˚ôÙ#≈ ≤ÃŸ¿ ≠ [ ≤Ã!ï˛!ê˛ ≤ÃˆÏŸ¿Ó˚ Ùyl 1 xÌÓy 2  l¡∫Ó˚ ]

i) y2+4y+4x+2 = 0 x!ôÓ,ˆÏ_Ó˚ !lÎ˚yÙˆÏÜ˛Ó˚ §Ù#Ü˛Ó˚î x
K

=
3

 •ˆÏ° K ~Ó˚ Ùyl Ü˛ï˛ •ˆÏÓ⁄

ii) y2=4ax x!ôÓ,ˆÏ_Ó˚ ly!Ë˛àyÙ# ~Ü˛≤Ãfli çƒyÈüÈ~Ó˚ Ùôƒ!Ó®%Ó˚ §MÈ˛yÓ˚˛õˆÏÌÓ˚ §Ù#Ü˛Ó˚î !lî≈Î˚ Ü˛ˆÏÓ˚y–

iii) y= 2t2 §Ó˚°ˆÏÓ˚áy!ê˛ 
x y2 2

9 4
1+ =   í˛z˛õÓ,_ˆÏÜ˛ ÓyhflÏÓ !Ó®%ˆÏï˛ ˆSÈò Ü˛Ó˚ˆÏÓ Î!ò | t |≤K •Î˚ñ ï˛ˆÏÓ K ~Ó˚ Ùyl

Ü˛ï˛ •ˆÏÓ⁄

iv) ˛õÓ˚y«˛ G í˛z˛õy«˛ˆÏÜ˛ ÎÌye´ˆÏÙ x G y x«˛ ôˆÏÓ˚ í˛z˛õÓ,ˆÏ_Ó˚ §Ù#Ü˛Ó˚î !lî≈Î˚ Ü˛ˆÏÓ˚y ÈüüüÈ Îál í˛z˛õÓ,_!ê˛ (1, 3) G
(2, 1) !Ó®%àyÙ#–

v) ~Ü˛!ê˛ í˛z˛õÓ,ˆÏ_Ó˚ í˛zÍˆÏÜ˛wï˛y 
3

5
 ~ÓÇ ly!Ë˛ G !lÎ˚yÙˆÏÜ˛Ó˚ ÙˆÏôƒ ò)Ó˚c 16 •z!MÈ˛ •ˆÏ° í˛z˛õÓ,_!ê˛Ó˚ x«˛ ò%!ê˛Ó˚

˜òâ≈ƒ !lî≈Î˚ Ü˛ˆÏÓ˚y–

vi) 12x2– 4y2 = 3 ˛õÓ˚yÓ,ˆÏ_Ó˚ G˛õÓ˚ xÓ!fliï˛ 
1

3

1

2
,









  !Ó®%Ó˚ ˛õƒyÓ˚yˆÏÙ!ê˛∆Ü˛ fliylyB˛ !lî≈Î˚ Ü˛ˆÏÓ˚y–

vii) fliylyB˛ x«˛ ò%!ê˛ˆÏÜ˛ ˛õÓ˚yÓ,ˆÏ_Ó˚ ò%!ê˛ x«˛ ôˆÏÓ˚ ˛õÓ˚yÓ,ˆÏ_Ó˚ §Ù#Ü˛Ó˚î !lî≈Î˚ Ü˛ˆÏÓ˚y ÈüÈ ÎyÓ˚ ly!Ë˛ ò%!ê˛Ó˚ fliylyB˛

±









5

2
0,  G ly!Ë˛°ˆÏ¡∫Ó˚ ˜òâ≈ƒ 

9

4
 ~Ü˛Ü˛–

viii) 2x2+2y2+ax+by+c= 0 Ó,ˆÏ_Ó˚ ˆÜ˛ˆÏwÓ˚ fliylyB˛ (3, –4) •ˆÏ° a G b ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

ix) (–2,2) !Ó®%àyÙ# Ó,ˆÏ_ ò%!ê˛ ÓƒyˆÏ§Ó˚ §Ù#Ü˛Ó˚î ÎÌye´ˆÏÙ 3x+y=5 ~ÓÇ x+y+1=0ñ Ó,_!ê˛Ó˚ §Ù#Ü˛Ó˚î G ï˛yÓ˚
Óƒy§yô≈ !lî≈Î˚ Ü˛ˆÏÓ˚y–

x) Ó,ˆÏ_Ó˚ ˆÜ˛ˆÏwÓ˚ fliylyAÜ˛˛ G Óƒy§yô≈ !lî≈Î˚ Ü˛ˆÏÓ˚yñ Îál (x–a)2+(y+b)(y–b) = 0–
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à ÈüÈ !ÓË˛yà

4. ò#â≈ í˛z_Ó˚ôÙ#≈ ≤ÃŸ¿ ≠  [ ≤Ã!ï˛!ê˛ ≤ÃˆÏŸ¿Ó˚ Ùyl 4 xÌÓy 6 l¡∫Ó˚ ]

i) ˆÎ Ó,ˆÏ_Ó˚ Óƒy§ñ Ù)°!Ó®% G a
a

3

3

1
,









  !Ó®%Ó˚ §ÇˆÏÎyçÜ˛ §Ó˚°ˆÏÓ˚áyñ ï˛yÓ˚ §Ù#Ü˛Ó˚î !lî≈Î˚ Ü˛ˆÏÓ˚y– ≤ÃÙyî Ü˛ˆÏÓ˚y

ˆÎñ Ó,_!ê˛ 
1

a
a,









 !Ó®%àyÙ#–

ii) ˆòáyG ̂ Îñ x2+y2+6(x–y)+9 = 0 Ó,_ fliylyB˛ x«˛ ò%!ê˛ Ï̂Ü˛ flõ¢≈ Ü˛ Ï̂Ó˚– ~•z Ó,_ ~ÓÇ x–y+4 = 0 §Ó˚° Ï̂Ó˚áyÓ˚
ˆSÈò!Ó®%àyÙ# ˆÎ Ó,_ Ù)°!Ó®% !òˆÏÎ˚ ÎyÎ˚ñ ï˛yÓ˚ §Ù#Ü˛Ó˚î !lî≈Î˚ Ü˛ˆÏÓ˚y–

iii)  ≤ÃÙyî Ü˛ˆÏÓ˚y ˆÎñ 9x2 + 16y2 = 144 í˛z˛õÓ,ˆÏ_Ó˚ í˛z˛õ!Ó˚fiÌ ˆÎ ˆÜ˛yˆÏly !Ó®%Ó˚ ly!Ë˛mÎ˚ •ˆÏï˛ ò)Ó˚ˆÏcÓ˚ §Ù!T˛
ô &ÓÜ˛–

iv)
x

a

y

b

2

2

2

2
1+ =  í˛z˛õÓ,_!ê˛ 7x+13y–87= 0 ~ÓÇ 5x–8y+7=0 §Ó˚°ˆÏÓ˚áy ò%!ê˛Ó˚ ˆSÈò!Ó®%àyÙ# ~ÓÇ ~Ó˚

ly!Ë˛°ˆÏ¡∫Ó˚ ˜òâ≈ƒ 
32 2

5
~Ü˛Ü˛ñ a G b ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

v) ˆÜ˛yˆÏly í˛z˛õÓ,ˆÏ_Ó˚ ¢#£Ï≈ ò%!ê˛Ó˚ fliylyB˛ (9, 2) G (–1, 2) ~ÓÇ ly!Ë˛ ò%!ê˛Ó˚ ò)Ó˚c 8 ~Ü˛Ü˛ñ í˛z˛õÓ,_!ê˛Ó˚ §Ù#Ü˛Ó˚î
G ï˛yÓ˚ !lÎ˚yÙÜ˛ ò%!ê˛Ó˚ §Ù#Ü˛Ó˚î !lî≈Î˚ Ü˛ˆÏÓ˚y–

vi) y2 = 4ax x!ôÓ,ˆÏ_Ó˚ G˛õÓ˚ xÓ!fliï˛ ( )1

2

1 2, atat  G ( )2

2

2 2, atat  !Ó®% ò%!ê˛Ó˚ §ÇˆÏÎyçÜ˛ çƒy ~Ó˚ §Ù#Ü˛Ó˚î
!lî≈Î˚ Ü˛ˆÏÓ˚yñ Î!ò çƒyÈüÈ!ê˛ x!ôÓ,_!ê˛Ó˚ ly!Ë˛ !òˆÏÎ˚ ÎyÎ˚ñ ï˛ˆÏÓ ˆòáyG ˆÎñ t

1
t
2
= –1–

vii) ≤ÃÙyî Ü˛ˆÏÓ˚yñ y2= 4ax x!ôÓ,ˆÏ_Ó˚ ¢#£Ï≈!Ó®%àyÙ# çƒyñ Îy x xˆÏ«˛Ó˚ ôlydÜ˛ !òˆÏÜ˛Ó˚ §yˆÏÌ θ ˆÜ˛yˆÏî lï˛ ï˛yÓ˚
˜òâ≈ƒ 4acosecθ cotθ–

viii) ˆÎ x!ôÓ,ˆÏ_Ó˚ ¢#£Ï≈!Ó®%Ó˚ fliylyB˛ (–2, 3) ~ÓÇ !lÎ˚yÙˆÏÜ˛Ó˚ §Ù#Ü˛Ó˚î 2x+3y+8= 0ñ ï˛yÓ˚ §Ù#Ü˛Ó˚î !lî≈Î˚
Ü˛ˆÏÓ˚y–

ix) ~Ü˛!ê˛ à!ï˛¢#° !Ó®%Ó˚ 4x–3y+11 = 0 ~ÓÇ 4x+3y+5 = 0 §Ó˚°ˆÏÓ˚áy ò%!ê˛ ˆÌˆÏÜ˛ ò)Ó˚c ò%!ê˛Ó˚ =îÊ˛ˆÏ°Ó˚

§yÇáƒÙyl 
144

25
– à!ï˛¢#° !Ó®%Ó˚ §MÈ˛yÓ˚˛õˆÏÌÓ˚ §Ù#Ü˛Ó˚î !lî≈Î˚ Ü˛ˆÏÓ˚y–

x) P(asecφ, atanφ), x2–y2 = a2 ˛õÓ˚yÓ,ˆÏ_Ó˚ í˛z˛õÓ˚ ˆÎˆÏÜ˛yl ~Ü˛!ê˛ !Ó®% ~ÓÇ A(2a, 0) ~Ü˛!ê˛ !fliÓ˚ !Ó®%–

ˆòáyG ˆÎñ AP  ˆÓ˚áyÇˆÏ¢Ó˚ Ùôƒ!Ó®%Ó˚ §MÈ˛yÓ˚˛õÌ xyÓ˚ ~Ü˛!ê˛ §Ù˛õÓ˚yÓ,_–

xi) ˆòáyG ˆÎñ x2+y2 = a2 Ó,_ myÓ˚y xcosα+ysinα = p §Ó˚°ˆÏÓ˚áy ˆÌˆÏÜ˛ ˆSÈ!òï˛ çƒyÈüÈˆÜ˛ Óƒy§ Ü˛ˆÏÓ˚ x!B˛ï˛
Ó,ˆÏ_Ó˚ §Ù#Ü˛Ó˚î •Î˚ x2+y2–a2–2p(xcosα+ysinα–p) = 0–

xii) y2 = 4ax x!ôÓ,ˆÏ_Ó˚ ˆÎ§Ó çƒy ï˛yÓ˚ ¢#£Ï≈!Ó®%ˆÏï˛ 900 §¡ø%áˆÏÜ˛yî í˛zÍ˛õß¨ Ü˛ˆÏÓ˚ñ ˆòáyG ˆÎñ x!ôÓ,_!ê˛Ó˚ PQ

çƒy ~Ó˚ Ùôƒ!Ó®%Ó˚ §MÈ˛yÓ˚˛õˆÏÌÓ˚ §Ù#Ü˛Ó˚î  y2 = 2a(x–4a)–
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í z̨_Ó˚Ùy°y

Ü˛ ÈüÈ !ÓË˛yà1]. i) c ii) b iii) b iv) c  v) a vi) avii) a viii) a ix) c x) b xi) a xii) bxiii) c xiv) a xv) d xvi) a xvii) c xviii) axix) b xx) b2]. i) 1

2
2 2a b+  ~Ü˛Ü˛ ii) 4x+3y+11 = 0 iii) 2x2+2y2+6x–2y–3=0iv) 3

10
0,







 v) (9a, 6a), (9a, –6a) vi) a >

1

2vii) 2 ~Ü˛Ü˛ viii) x y2 2

36 20
1+ = x) 2

á ÈüÈ !ÓË˛yà3]. i) 2 ii) y2 = 2ax iii) 1iv) 8x2+3y2=35 v) 30 ~ÓÇ 24 vi) 1

2
30

3

2
300 0sec , tan









vii) 9x2–16y2=36 viii) a=–12, b=16 ix)  x2+y2–6x+8y–36=0, 61  ~Ü˛Ü˛x) (a ,0) ~ÓÇ b ~Ü˛Ü˛

à ÈüÈ !ÓË˛yàB. i)   §Ù#Ü˛Ó˚î •° x y a x
y

a
2 2 3

3
0+ − − = ii)  4(x2+y2)+15(x–y)=0iv) a b= =5 2 4 2, v) 9x2+25y2–72x–100y+19=0;  4x=16 ± 25viii) 13 62 2

x y+ −( )



 = + +( )2 3 8

2
x y ix) 16(x+2)2– 9(y–1)2 = 144
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xôƒyÎ˚ ÈüüüÈ 12
!eÙy!eÜ˛ fliylyB˛ çƒy!Ù!ï˛

(Three Dimensional Coordinate Geometry)

=Ó˚&c˛õ)î≈ !Ó£ÏÎ˚ G Ê˛°yÊ˛° ≠

l !eÙy!eÜ˛ ˆòˆÏ¢ °¡∫ Ü˛yˆÏï≈˛!§Î˚ fliylyB˛ ˛õk˛!ï˛ ≠

OX, OY ~ÓÇ OZ ˆÜ˛ x«˛ !ï˛l!ê˛Ó˚ ôlydÜ˛ !òÜ˛ ~ÓÇ OX’, OY’

~ÓÇ OZ’ ˆÜ˛ ï˛yˆÏòÓ˚ }lydÜ˛ !òÜ‰˛ ôÓ˚y •Î˚– XOX’ G YOY’ x«˛

ò%!ê˛Ó˚ xhs˝àï≈˛ ï˛° •° XOYó YOY’ G ZOZ’ x«˛ ò%!ê˛Ó˚ xhs˝à≈ï˛

ï˛° •° YOZ ~ÓÇ ZOZ’ G XOX’ x«˛ ò%!ê˛Ó˚ xhs˝à≈ï˛ ï˛° •°

ZOX– ~•z !ï˛l!ê˛ §Ùï˛° ˛õÓ˚flõÓ˚ ˛õÓ˚flõˆÏÓ˚Ó˚ G˛õÓ˚ °¡∫ ~ÓÇ ~ˆÏòÓ˚

fliylyB˛ ï˛° åcoordinate planesä Ó°y •Î˚ G §yôyÓ˚îï˛ ÎÌye´ˆÏÙ

XY §Ùï˛°ñ YZ §Ùï˛° G ZX §Ùï˛° Ó°y •Î˚–

XOX/, YOY/ ~ÓÇ ZOZ/ !ï˛l!ê˛ ˛õÓ˚flõÓ˚ °¡∫ §Ó˚°ˆÏÓ˚áy myÓ˚y
!eÙy!eÜ˛ ˆò¢ xyê˛!ê˛ xÇˆÏ¢ !ÓË˛_´ •Î˚ ÎyˆÏòÓ˚ ≤ÃˆÏï˛ƒÜ˛!ê˛ x‹TÙyÇ¢
åoctantä lyˆÏÙ ˛õ!Ó˚!ã˛ï˛–

!eÙy!eÜ˛ ˆòˆÏ¢ !Ó®%=ˆÏ°yÓ˚ fliylyˆÏB˛Ó˚ !ã˛•´ ˆÜ˛yl‰ x‹TÙyÇˆÏ¢ !Ü˛ •ˆÏÓ l#ˆÏã˛Ó˚ SÈˆÏÜ˛ ˆòáyˆÏly •° ÈüüüÈ

            xTþôy‚öì¢ I II III IV V VI VII VIII

        ÞíylyA†þ OXYZ OX/YZ OX/Y/Z OXY/Z OXYZ/ OX/YZ/ OX/Y/Z/ OXY/Z/

x + – – + + – – +

y + + – – + + – –

z + + + + – – – –

l YZ §Ùï˛ˆÏ°Ó˚ §Ù#Ü˛Ó˚î •Î˚ x = 0

l ZX §Ùï˛ˆÏ°Ó˚ §Ù#Ü˛Ó˚î •Î˚ y = 0

l XY §Ùï˛ˆÏ°Ó˚ §Ù#Ü˛Ó˚î •Î˚ z = 0

l XY §Ùï˛ˆÏ°Ó˚ G˛õÓ˚ ˆÎˆÏÜ˛yˆÏly !Ó®%Ó˚ fliylyB˛ •Î˚ (x, y, 0)

l YZ §Ùï˛ˆÏ°Ó˚ G˛õÓ˚ ˆÎˆÏÜ˛yˆÏly !Ó®%Ó˚ fliylyB˛ •Î˚ (0, y, z)

® ® ® ® ®

®® ®®

®®

®® ®® ®®

®® ®®®®
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l ZX §Ùï˛ˆÏ°Ó˚ G˛õÓ˚ ˆÎˆÏÜ˛yˆÏly !Ó®%Ó˚ fliylyB˛ •Î˚ (x, 0, z)

l x xˆÏ«˛Ó˚ G˛õÓ˚ ˆÎˆÏÜ˛yˆÏly !Ó®%Ó˚ fliylyB˛ •Î˚ (x, 0, 0)

l y xˆÏ«˛Ó˚ G˛õÓ˚ ˆÎˆÏÜ˛yˆÏly !Ó®%Ó˚ fliylyB˛ •Î˚ (0, y, 0)

l z xˆÏ«˛Ó˚ G˛õÓ˚ ˆÎˆÏÜ˛yˆÏly !Ó®%Ó˚ fliylyB˛ •Î˚ (0, 0, z)

l y=0,  z=0 myÓ˚y x xˆÏ«˛Ó˚ §Ù#Ü˛Ó˚î §)!ã˛ï˛ •Î˚–

l z=0, x=0 myÓ˚y y xˆÏ«˛Ó˚ §Ù#Ü˛Ó˚î §)!ã˛ï˛ •Î˚–

l x=0, y=0 myÓ˚y z xˆÏ«˛Ó˚ §Ù#Ü˛Ó˚î §)!ã˛ï˛ •Î˚–

l YZ §Ùï˛ˆÏ°Ó˚ §Ùyhs˝Ó˚y° ˆÎ ˆÜ˛yˆÏly §Ùï˛ˆÏ°Ó˚ §Ù#Ü˛Ó˚î •Î˚ x=a–

l ZX §Ùï˛ˆÏ°Ó˚ §Ùyhs˝Ó˚y° ˆÎ ˆÜ˛yˆÏly §Ùï˛ˆÏ°Ó˚ §Ù#Ü˛Ó˚î •Î˚ y=b–

l XY §Ùï˛ˆÏ°Ó˚ §Ùyhs˝Ó˚y° ˆÎ ˆÜ˛yˆÏly §Ùï˛ˆÏ°Ó˚ §Ù#Ü˛Ó˚î •Î˚ z=c–

l y=b ~ÓÇ z=c, x xˆÏ«˛Ó˚ §Ùyhs˝Ó˚y° ~Ü˛!ê˛ §Ó˚°ˆÏÓ˚áyˆÏÜ˛ ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚–

l z=c ~ÓÇ x=a, y xˆÏ«˛Ó˚ §Ùyhs˝Ó˚y° ~Ü˛!ê˛ §Ó˚°ˆÏÓ˚áyˆÏÜ˛ ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚–

l x=a ~ÓÇ y=b, z xˆÏ«˛Ó˚ §Ùyhs˝Ó˚y° ~Ü˛!ê˛ §Ó˚°ˆÏÓ˚áyˆÏÜ˛ ≤ÃÜ˛y¢ Ü˛ˆÏÓ˚–

l Ù)°!Ó®% 0 ˆÌˆÏÜ˛ P(x,y,z) !Ó®%Ó˚ ò)Ó˚c •Î˚ x y z2 2 2+ + –

l ò%!ê˛ !Ó®%Ó˚ ÙˆÏôƒ ò)Ó˚c ≠

P(x1, y1, z1) G Q(x2, y2, z2) !Ó®% ò%!ê˛Ó˚ ÙˆÏôƒ ò)Ó˚c •Î˚

PQ = −( ) + −( ) + −( )x x y y z z2 1

2

2 1

2

2 1

2 .

l §ÙˆÏÓ˚á •GÎ˚yÓ˚ ¢ï≈˛ ≠

A(x1, y1, z1), B(x2, y2, z2) ~ÓÇ C(x3, y3, z3) !Ó®% !ï˛l!ê˛ §ÙˆÏÓ˚á •ˆÏÓ Î!ò ACBCAB   •Î˚ñ xÌÓy

ABCBAC   •Î˚ xÌÓy BCACBA  •Î˚



138

l !ÓË˛yçl §)eyÓ!° åSection Formulaeä :

ÙˆÏl Ü˛ˆÏÓ˚yñ !eÙy!eÜ˛ ˆòˆÏ¢ P(x1, y1, z1) ~ÓÇ Q(x2, y2, z2) ò%!ê˛ ≤Ãò_ !Ó®%–

l R !Ó®% PQ  ˆÓ˚áyÇ¢ˆÏÜ˛ m:n xl%˛õyˆÏï˛ xhs˝/!ÓË˛_´ Ü˛Ó˚ˆÏ° R !Ó®%Ó˚ fliylyB˛ •ˆÏÓ ÈüüüÈ

mx nx

m n

my ny

m n

mz nz

m n
2 1 2 1 2 1+
+

+
+

+
+









, ,

l R !Ó®% PQ  ˆÓ˚áyÇ¢ˆÏÜ˛ m:n xl%˛õyˆÏï˛ Ó!•!ÓË˛_´ Ü˛Ó˚ˆÏ° R !Ó®%Ó˚ fliylyB˛ •ˆÏÓ ÈüüüÈ

mx nx

m n

my ny

m n

mz nz

m n
2 1 2 1 2 1−
−

−
−

−
−









, ,

l Ùôƒ!Ó®%Ó˚ fliylyB˛ ≠

R !Ó®% PQ  ˆÓ˚áyÇˆÏ¢Ó˚ Ùôƒ!Ó®% xÌ≈yÍ m:n=1:1 •ˆÏ° R !Ó®%Ó˚ fliylyB˛ •ˆÏÓ ÈüüüÈ

x x y y z z1 2 1 2 1 2

2 2 2

+ + +





, ,

l R !Ó®% PQ  ˆÓ˚áyÇ¢ˆÏÜ˛ K:1 xl%˛õyˆÏï˛ !ÓË˛_´ Ü˛Ó˚ˆÏ° R !Ó®%Ó˚ fliylyB˛ •ˆÏÓ ÈüüüÈ

K

K

K

K

K

K

x x y y z z2 1 2 1 2 1

1 1 1

+
+

+
+

+
+









, ,

l Î!ò R1 ~ÓÇ R2 !Ó®%ˆÏï˛ PQ  ˆÓ˚áyÇ¢ §Ù!eá![˛ï˛ •Î˚ ï˛ˆÏÓ PR1=R1R2=R2Q.

§%ï˛Ó˚yÇ R1 ~Ó˚ fliylyB˛ !lî≈Î˚ Ü˛Ó˚yÓ˚ çlƒ 1:2 xl%˛õyï˛ !lˆÏï˛ •ˆÏÓ ~ÓÇ R2 ~Ó˚ fliylyB˛ !lî≈Î˚ Ü˛Ó˚yÓ˚ çlƒ 2:1 xl%˛õyˆÏï˛
!lˆÏï˛ •ˆÏÓ–

l !eË%˛ˆÏçÓ˚ Ë˛Ó˚ˆÏÜ˛ˆÏwÓ˚ fliylyB˛ ≠

A(x1, y1, z1), B(x2, y2, z2) ~ÓÇ C(x3, y3, z3) ~Ü˛!ê˛ !eË%̨ Ï̂çÓ˚ ¢#£Ï≈!Ó®% !ï˛l!ê˛Ó˚ fliylyB˛ • Ï̂°ñ !eË%̨ ç!ê˛Ó˚ Ë˛Ó˚̂ ÏÜ˛ Ï̂wÓ˚
fliylyB˛ •ˆÏÓ ÈüüüÈ

x x x y y y z z z1 2 3 1 2 3 1 2 3

3 3 3

+ + + + + +







, ,
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!eË%˛ˆÏçÓ˚ ˜Ó!¢‹Tƒ ≠

l !Ó£ÏÙÓy‡ !eË%˛ç ≠ !eË%˛ˆÏçÓ˚ !ï˛l!ê˛ Óy‡•z x§Ùyl–

l §ÙˆÏÜ˛yî# !eË%˛ç ≠ !eË%˛ˆÏçÓ˚ ˆÎ ˆÜ˛yˆÏly ò%•z!ê˛ Óy‡Ó˚ ÓˆÏà≈Ó˚ §Ù!‹T ï,˛ï˛#Î˚ Óy‡Ó˚ ÓˆÏà≈Ó˚ §Ùyl–

l §Ù!mÓy‡ !eË%˛ç ≠ !eË%˛ˆÏçÓ˚ ˆÎ ˆÜ˛yˆÏly ò%!ê˛ Óy‡ §Ùyl–

l §ÙÓy‡ !eË%˛ç ≠ !eË%˛ˆÏçÓ˚ !ï˛l!ê˛ Óy‡•z §Ùyl–

ã˛ï%˛Ë%˛≈ˆÏçÓ˚ ˜Ó!¢‹Tƒ ≠

l xyÎ˚ï˛ˆÏ«˛e ≠ !Ó˛õÓ˚#ï˛ Óy‡=ˆÏ°y §Ùyl ~ÓÇ Ü˛î≈mÎ˚ §Ùyl–

l §yÙhs˝!Ó˚Ü˛ ≠ !Ó˛õÓ˚#ï˛ Óy‡=ˆÏ°y §Ùyl ~ÓÇ Ü˛î≈mÎ˚ x§Ùyl G Ü˛î≈mÎ˚ ˛õÓ˚flõÓ˚ˆÏÜ˛ §Ù!má![˛ï˛ Ü˛ˆÏÓ˚–

l Ó˚¡∫§ : ã˛yÓ˚!ê˛ Óy‡•z §Ùyl ~ÓÇ Ü˛î≈mÎ˚ x§Ùyl–

l Óà≈̂ Ï«˛e : ã˛yÓ˚!ê˛ Óy‡•z §Ùyl ~ÓÇ Ü˛î≈mÎ˚G §Ùyl–

xl%¢#°l# ÈüÈ 12
Ü˛ ÈüÈ !ÓË˛yà

˜lÓƒ!_´Ü˛ ≤ÃŸ¿yÓ°# ≠ [ ≤Ã!ï˛!ê˛ ≤ÃˆÏŸ¿Ó˚ Ùyl 1/2  l¡∫Ó˚ ]

Ó‡Ù%á# !lÓ≈yã˛lôÙ#≈ ≤ÃŸ¿ : ( §!ë˛Ü˛ í˛z_Ó˚!ê˛ !lÓ≈yã˛l Ü˛ˆÏÓ˚y )

1) YZ §Ùï˛ˆÏ°Ó˚ í˛z˛õ!Ó˚!fliï˛ ˆÎ ˆÜ˛yˆÏly !Ó®%Ó˚ fliylyˆÏB˛Ó˚ xyÜ˛yÓ˚ •ˆÏÓ ÈüüüÈ

a) (x, 0, z) b) (x, y, 0) c) (0, y, z) d)  ~ˆÏòÓ˚ ˆÜ˛yˆÏly!ê˛•z lÎ˚

2) x=b ~ÓÇ z=c myÓ˚y ˆÜ˛yl‰ xˆÏ«˛Ó˚ §Ùyhs˝Ó˚y° ~Ü˛!ê˛ §Ó˚°ˆÏÓ˚áyÓ˚ §Ù#Ü˛Ó˚î §)!ã˛ï˛ •ˆÏÓ ÈüüüÈ

a) x-xˆÏ«˛Ó˚ b) y-xˆÏ«˛Ó˚ c) z-xˆÏ«˛Ó˚ d) ~ˆÏòÓ˚ ˆÜ˛yˆÏly!ê˛•z lÎ˚

3) ˆÜ˛yl‰ xˆÏ«˛Ó˚ í˛z˛õ!Ó˚!fliï˛ ˆÎ ˆÜ˛yˆÏly !Ó®%Ó˚ fliylyˆÏB˛Ó˚ xyÜ˛yÓ˚ •ˆÏÓ (0, a, 0)
a) x-xÏ«˛ b) y-xÏ«˛ c) z-xÏ«˛ d) ~ˆÏòÓ˚ ˆÜ˛yˆÏly!ê˛•z lÎ˚

4) (5, 2, 4), (6, –1, 2) ~ÓÇ (8, –7, k) !Ó®%=ˆÏ°y §ÙˆÏÓ˚á •ˆÏÓ Î!ò k •Î˚ ÈüüüÈ
a) 3 b) –3 c) 2 d) –2

5) Î!ò (–1, 1, c) ~ÓÇ (2, 1, 1) !Ó®%mˆÏÎ˚Ó˚ ÙˆÏôƒ ò)Ó˚c 3 •Î˚ ï˛ˆÏÓ c ~Ó˚ Ùyl •ˆÏÓ ÈüüüÈ
a) 3 b) 2 c) 1 d) –1

6) xy §Ùï˛ˆÏ°Ó˚ §Ù#Ü˛Ó˚î •ˆÏÓ ÈüüüÈ
a) x=0 b) y=0 c) z=0 d) ~ˆÏòÓ˚ ˆÜ˛yˆÏly!ê˛•z lÎ˚

7) (2, –3, 4) G (3, 4, –1) !Ó®% ò%!ê˛Ó˚ §ÇˆÏÎyçÜ˛ ˆÓ˚áyÇ¢ zx §Ùï˛° myÓ˚y ˆÎ xl%˛õyˆÏï˛ !ÓË˛_´ •Î˚ ï˛y •°
a) 3 : 4 b) 4 : 3 c) –2 : 3 d) 1 : 4
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8) ˆÜ˛yˆÏly Óà≈ˆÏ«˛ˆÏeÓ˚ ~Ü˛!ê˛ Ü˛ˆÏî≈Ó˚ ≤Ãyhs˝!Ó®% ò%!ê˛Ó˚ fliylyB˛ (4, 4, 7) ~ÓÇ (0, 6, 3) •ˆÏ° Óà≈ˆÏ«˛ˆÏeÓ˚ ~Ü˛!ê˛
Óy‡Ó˚ ˜òâ≈ƒ Ü˛ï˛ ~Ü˛Ü˛ •ˆÏÓ ⁄

a) 3 ~Ü˛Ü˛ b) 4 ~Ü˛Ü˛ c) 3 2  ~Ü˛Ü˛ d) 2 6  ~Ü˛Ü˛

9) !eÙy!eÜ˛ ˆòˆÏ¢ z xˆÏ«˛Ó˚ §Ù#Ü˛Ó˚î •Î˚ ÈüüüÈ

a) y=0, z=0 b) x=0, y=0 c) x=0, z=0 d) ~ˆÏòÓ˚ ˆÜ˛yˆÏly!ê˛•z lÎ˚

10) (3, –2, –4) G (2, 4, –3) !Ó®% ò%!ê˛Ó˚ §ÇˆÏÎyçÜ˛ ˆÓ˚áyÇ¢ˆÏÜ˛ YOZ §Ùï˛° ˆÎ xl%˛õyˆÏï˛ !ÓË˛_´ Ü˛ˆÏÓ˚ ï˛y
•°ÈüüüÈ

a) 1 : 2 b) –4 : 3 c) –2 : 3 d) –3 : 2

11) ~Ü˛!ê˛ !eË%˛ˆÏçÓ˚ ¢#£Ï≈!Ó®% !ï˛l!ê˛Ó˚ fliylyB˛ (4, 6, 0), (0, –3, 7) ~ÓÇ (–4, 0, –1) • Ï̂° !eË%̨ ç!ê˛Ó˚ Ë˛Ó˚̂ ÏÜ˛ Ï̂wÓ˚
fliylyB˛ •ˆÏÓ ÈüüüÈ

a) (0, 1, 2) b) (–1, 1, 2) c) (0, 2, 1) d) ~ˆÏòÓ˚ ˆÜ˛yˆÏly!ê˛•z lÎ˚

12) YZ §Ùï˛ˆÏ°Ó˚ §Ù#Ü˛Ó˚î •Î˚ ÈüüüÈ

a) y+z = 0 b) yz = 0 c) y+yz = 0 d) x = 0

x!ï˛ §Ç!«˛Æ í˛z_Ó˚!Ë˛!_Ü˛ ≤ÃŸ¿ ≠ [ ≤Ã!ï˛!ê˛ ≤ÃˆÏŸ¿Ó˚ Ùyl 1/2  l¡∫Ó˚ ]

1) A(2,3,1) ~ÓÇ B(1,–2,0) !Ó®%mˆÏÎ˚Ó˚ ÙˆÏôƒ ò)Ó˚c !lî≈Î˚ Ü˛ˆÏÓ˚y–

2) (x, –8, 4) ~ÓÇ (3, –5, 4) !Ó®% ò%!ê˛Ó˚ ÙˆÏôƒ ò)Ó˚c 5 ~Ü˛Ü˛ •ˆÏ° x ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

3) (–2, –3, 5) !Ó®%!ê˛ ˆÜ˛yl‰ x‹TÙyÇˆÏ¢ åoctantä xyˆÏSÈ⁄

4) (3, 0, –4) !Ó®% ˆÜ˛yÌyÎ˚ xÓ!fliï˛ ÓˆÏ°y–

5) (–1, –3, c) ~ÓÇ (2, 1, –2) !Ó®% ò%!ê˛Ó˚ ÙˆÏôƒ ò)Ó˚c 25  ~Ü˛Ü˛ •ˆÏ°ñ c ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

6) ≤ÃÙyî Ü˛ˆÏÓ˚y ̂ Î (2, 3, 4), (3, 4, 2) ~ÓÇ (4, 2, 3) !Ó®% !ï˛l!ê˛Ó˚ §ÇˆÏÎyˆÏà ~Ü˛!ê˛ §ÙÓy‡ !eË%˛ç í˛zÍ˛õß¨ •Î˚–

7) ≤ÃÙyî Ü˛ˆÏÓ˚y ˆÎ (4, 7, –6), (2, 5, –4) ~ÓÇ (1, 4, –3) !Ó®% !ï˛l!ê˛ §ÙˆÏÓ˚á–

8) ≤ÃÙyl Ü˛ˆÏÓ˚y ˆÎ (1, –3, 1), (0, 1, 2) ~ÓÇ (2, –1, 3) ~Ü˛!ê˛ §ÙˆÏÜ˛yî# !eË%˛ç–

9) xy §Ùï˛ˆÏ°Ó˚ G˛õÓ˚ ˆ§•z !Ó®%Ó˚ fliylyB˛ !lî≈Î˚ Ü˛ˆÏÓ˚y ˆÎ!ê˛ A(0, 0, 1), B(2, 0, 3) ~ÓÇ C(0, 3, 2) !Ó®%
!ï˛l!ê˛ ˆÌˆÏÜ˛ §Ùò)Ó˚Óï˛#≈–

10) y xˆÏ«˛Ó˚ G˛õÓ˚ ˆ§•z§Ó !Ó®%Ó˚ fliylyB˛ !lî≈Î˚ Ü˛ˆÏÓ˚y ÎyˆÏòÓ˚ (3, 2, –4) !Ó®% ˆÌˆÏÜ˛ ò)Ó˚c 41  ~Ü˛Ü˛–
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á ÈüÈ !ÓË˛yà

§Ç!«˛Æ í˛z_Ó˚!Ë˛!_Ü˛ ≤ÃŸ¿ ≠ [ ≤Ã!ï˛!ê˛ ≤ÃˆÏŸ¿Ó˚ Ùyl 3 l¡∫Ó˚ ]

1) ~Ü˛!ê˛ §yÙyhs˝!Ó˚Ü˛ ABCD ~Ó˚ ̨õÓ˚̨ õÓ˚ !ï˛l!ê˛ ¢#£Ï≈!Ó®% •° ≠ A(6,–2,4), B(2,4,–8) ~ÓÇ C(–2,2,4)ó §yÙyhs˝!Ó˚Ü˛!ê˛Ó˚
ã˛ï%˛Ì≈ ¢#£Ï≈!Ó®%Ó˚ fliylyB˛ !lî≈Î˚ Ü˛ˆÏÓ˚y–

2) !eË%˛ˆÏçÓ˚ ï,˛ï˛#Î˚ ¢#£Ï≈!Ó®% !lî≈Î˚ Ü˛ˆÏÓ˚y ÎyÓ˚ Ë˛Ó˚ˆÏÜ˛w Ù)°!Ó®%ˆÏï˛ ~ÓÇ ò%!ê˛ ¢#£Ï≈!Ó®%Ó˚ fliylyB˛ (2, 4, 6) ~ÓÇ
(0, –2, 5)–

3) ABC !eË%˛ˆÏçÓ˚ ¢#£Ï≈!Ó®%=ˆÏ°y •Î˚ A(a,1,3), B(–2,b,–5) ~ÓÇ C(4,7,c)ó Î!ò !eË%˛ç!ê˛Ó˚ Ë˛Ó˚ˆÏÜ˛ˆÏwÓ˚ fliylyB˛
Ù)°!Ó®% •Î˚ñ ï˛ˆÏÓ a, b, G c ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

4) !ÓË˛yçl §)e åsection formulaäÛÓ˚ §y•yˆÏÎƒ ˆòáyG ˆÎ A(–2, 3, 5), B(1, 2, 3) ~ÓÇ C(7, 0, –1) !Ó®% !ï˛l!ê˛
§Ù Ï̂Ó˚á–

5) ZX §Ùï˛ˆÏ° (3, 2, –4) !Ó®%Ó˚ ≤Ã!ï˛!Ó¡∫ !Ó®% !lî≈Î˚ Ü˛ˆÏÓ˚y–

6) ~Ü˛!ê˛ à!ï˛¢#° !Ó®% (3, 4, –5) ~ÓÇ (–2, 1, 4) !Ó®% ò%!ê˛ ˆÌˆÏÜ˛ §Ó≈òy §Ùò)Ó˚Óï˛#≈ •ˆÏ° à!ï˛¢#° !Ó®%Ó˚ §MÈ˛Ó˚˛õˆÏÌÓ˚
§Ù#Ü˛Ó˚î !lî≈Î˚ Ü˛ˆÏÓ˚y–

7) ≤ÃÙyî Ü˛ˆÏÓ˚y ̂ Î (–4, 9, 6), (0, 7, 10), (–1, 6, 6) !Ó®% !ï˛l!ê˛Ó˚ §ÇˆÏÎyˆÏà ~Ü˛!ê˛ §ÙˆÏÜ˛yî# §Ù!mÓy‡ !eË%˛ç í˛zÍ˛õß¨
•Î˚–

8) ˆÎ !eË%˛ˆÏçÓ˚ ¢#£Ï≈!Ó®% !ï˛l!ê˛Ó˚ fliylyB˛ (0, 1, 2), (2, 0, 4) ~ÓÇ (–4, –2, 7) ï˛yÓ˚ ˛õ!Ó˚§#Ùy !lî≈Î˚ Ü˛ˆÏÓ˚y–

à ÈüÈ !ÓË˛yà

ò#â≈ í˛z_Ó˚!Ë˛!_Ü˛ ≤ÃŸ¿ ≠ [ ≤Ã!ï˛!ê˛ ≤ÃˆÏŸ¿Ó˚ Ùyl 4/6 l¡∫Ó˚ ]

1) (2,1,2), (–1,1,3), (0,5,6) ~ÓÇ (3,2,2) !Ó®% ã˛yÓ˚!ê˛ ˆÌˆÏÜ˛ §Ùò)Ó˚Óï˛#≈ !Ó®%Ó˚ fliylyB˛ !lî≈Î˚ Ü˛ˆÏÓ˚y–

2) ˆòáyG ˆÎñ O(0,0,0), P(a,a,0), Q(a,0,a) ~ÓÇ R(0,a,a) !Ó®% ã˛yÓ˚!ê˛ myÓ˚y ~Ü˛!ê˛ °¡∫ ã˛ï%˛hflÏ°Ü˛ í˛zÍ˛õß¨ •Î˚–

3) ≤ÃÙyî Ü˛ˆÏÓ˚y ˆÎ (–1,–3,4), (1,–6,10), (7,–4,7) ~ÓÇ (5,–1,1) !Ó®% ã˛yÓ˚!ê˛ ~Ü˛!ê˛ Ó˚¡∫ˆÏ§Ó˚ ¢#£Ï≈!Ó®%–

4) ~Ü˛!ê˛ §yÙyhs˝!Ó˚ˆÏÜ˛Ó˚ ò%!ê˛ ¢#£Ï≈!Ó®%Ó˚ fliylyB˛ (2,5,–3) ~ÓÇ (3,7,–5)ó Î!ò §yÙhs˝!Ó˚Ü˛!ê˛Ó˚ Ü˛î≈ ò%!ê˛Ó˚ ̂ SÈò!Ó®% (4,3,3)

•Î˚ñ ï˛ˆÏÓ xlƒ ¢#£Ï≈!Ó®% ò%!ê˛Ó˚ fliylyB˛ !lî≈Î˚ Ü˛ˆÏÓ˚y–

5) ~Ü˛!ê˛ !eË%˛ˆÏçÓ˚ Óy‡ !ï˛l!ê˛Ó˚ Ùôƒ!Ó®%=ˆÏ°yÓ˚ fliylyB˛ (2,3,4), (1,5,–1) ~ÓÇ (0,4,–2) •ˆÏ° !eË%˛ç!ê˛Ó˚ ¢#£Ï≈!Ó®%
!ï˛l!ê˛Ó˚ fliylyB˛ !lî≈Î˚ Ü˛ˆÏÓ˚y–

6) ˆòáyG ˆÎ (0,0,0), (–2,0,0), (0,2,0) ~ÓÇ (0,0,4) !Ó®%=ˆÏ°y ~Ü˛!ê˛ ˆày°ˆÏÜ˛Ó˚ G˛õÓ˚ xyˆÏSÈ ÎyÓ˚ ˆÜ˛ˆÏwÓ˚ fliylyB˛
(–1,1,2)–
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7) (2,1,–3) ~Ó˚ !lÜ˛ê˛Óï˛#≈ ˆÎ !Ó®% myÓ˚y (2,1,–3) ~ÓÇ (5,–8,3) !Ó®% ò%!ê˛Ó˚ §ÇˆÏÎyçÜ˛ ˆÓ˚áyÇ¢ §Ù!eá![˛ï˛ •Î˚ ï˛yÓ˚
fliylyB˛ !lî≈Î˚ Ü˛ˆÏÓ˚y–

8) ~Ü˛!ê˛ !eË%̨ Ï̂çÓ˚ Óy‡ !ï˛l!ê˛Ó˚ Ùôƒ!Ó®%= Ï̂°yÓ˚ fliylyB˛ D(1,2,–3), E(3,0,1) ~ÓÇ F(–1,1,–4)ó !eË%̨ ç!ê˛Ó˚ Ë˛Ó˚̂ ÏÜ˛ Ï̂wÓ˚
fliylyB˛ !lî≈Î˚ Ü˛ˆÏÓ˚y–

9) A(2,1,–3) ~ÓÇ B(5,–8,3) !Ó®% ò%!ê˛Ó˚ §ÇˆÏÎyçÜ˛ ˆÓ˚áyÇ¢ ˆÎ !Ó®%=ˆÏ°yˆÏï˛ §Ù!eá![˛ï˛ •Î˚ ï˛yÓ˚ fliylyB˛ !lî≈Î˚
Ü˛ˆÏÓ˚y–

10) (2,1,3) G (1,–3,–4) !Ó®% ò%!ê˛Ó˚ §ÇˆÏÎyçÜ˛ ˆÓ˚áyÇ¢ 3x–2y–3z=3 §Ùï˛° myÓ˚y ˆÎ xl%˛õyˆÏï˛ !ÓË˛_´ •Î˚ ï˛y !lî≈Î˚
Ü˛ˆÏÓ˚y– ˆÎ !Ó®%ˆÏï˛ §Ùï˛°!ê˛ ˆÓ˚áyÇ¢ˆÏÜ˛ ˆSÈò Ü˛ˆÏÓ˚ ï˛yÓ˚ fliylyB˛ !lî≈Î˚ Ü˛ˆÏÓ˚y–

í z̨_Ó˚Ùy°y

Ü˛ ÈüÈ !ÓË˛yà

I. 1.(c)     2.(b)       3.(b)        4.(d)          5.(c)       6.(c)         7.(a)      8.(c)      9.(b)          10.(d)

11.(a)        12.(d)

II. 1) 3 3  ~Ü˛Ü˛     2) 7 Óy (–1)      3) OX/Y/Z      4) ZX §Ùï˛°    5) 3 or –7     9) (3,2,0)

10) (0,–2,0) Óy (0,6,0)

á ÈüÈ !ÓË˛yà

1) (2,–4,16)       2) (–2, –2, –1)            3) a=–2,  b=–8  ~ÓÇ  c=2         5) (3, –2, –4)

6) 10x+6y–18z = 29      8) 10 5 2+( )  ~Ü˛Ü˛

à ÈüÈ !ÓË˛yà

1) (1,3,4)              4) (6,1,9) ~ÓÇ (5,–1,11)         5) (–1,6,–7), (1,2,3) ~ÓÇ (3,4,5) ~ÓÇ 1 4
1

3
, ,











7) (3,–2,1)           8) (1,1,–2)                              9) (3,–2,–1) ~ÓÇ (4,–5,1)

10) 4 : 9  ~ÓÇ 22

13

3

13

11

13
, ,
−








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xôƒyÎ˚ ÈüüüÈ 13
§#Ùy ~ÓÇ xhs˝Ó˚Ü˛°ç (Limits and Derivatives)˛

=Ó˚&c˛õ)î≈ !Ó£ÏÎ˚ G Ê˛°yÊ˛° ≠

l xˆÏ˛õ«˛ˆÏÜ˛Ó˚ §#Ùy ≠

l ÙˆÏl Ü˛!Ó˚ ~Ü˛!ê˛ ˆ«˛ˆÏeÓ˚ ÙˆÏôƒ f ~Ü˛!ê˛ xˆÏ˛õ«˛Ü˛ §ÇK˛yï˛ ÎyˆÏÜ˛ xyÙÓ˚y I xhs˝Ó˚y° !•§yˆÏÓ ô!Ó˚– ~ál xyÙÓ˚y I
xhs˝Ó˚yˆÏ°Ó˚ ~Ü˛!ê˛ !Ó®% aÈüÈˆï˛  f  xˆÏ˛õ«˛ˆÏÜ˛Ó˚ §#ÙyÓ˚ ôyÓ˚îy xôƒÎ˚l Ü˛Ó˚Ó–

l xyÙÓ˚y Ó°ˆÏï˛ ˛õy!Ó˚ x=aüÈˆï˛ fÈüÈ~Ó˚ ≤Ãï˛ƒy!¢ï˛ Ùyl •° lim
x a

f x
→ −

( )  Îy aÈüÈ~Ó˚ ÓÑy!òˆÏÜ˛ xüÈ~Ó˚ !lÜ˛ê˛Óï˛#≈ ÙyˆÏlÓ˚ çlƒ

füÈ~Ó˚ ≤Ãò_ Ùyl– ~•z ÙylˆÏÜ˛ aÈüÈˆï˛ füÈ~Ó˚ ÓyÙ˛õˆÏ«˛Ó˚ §#Ùyfli Ùyl Ó°y •Î˚–

l xyÙÓ˚y Ó°ˆÏï˛ ̨õy!Ó˚ x=aüÈˆï˛ fÈüÈ~Ó˚ ≤Ãï˛ƒy!¢ï˛ Ùyl •° lim
x a

f x
→ +

( )  Îy aÈüÈ~Ó˚ í˛yl!òˆÏÜ˛ xüÈ~Ó˚ !lÜ˛ê˛Óï˛#≈ ÙyˆÏlÓ˚ çlƒ

füÈ~Ó˚ ≤Ãò_ Ùyl– ~•z ÙylˆÏÜ˛ aÈüÈˆï˛ füÈ~Ó˚ í˛yl˛õˆÏ«˛Ó˚ §#Ùyfli Ùyl Ó°y •Î˚–

l Î!ò í˛yl!òˆÏÜ˛Ó˚ ~ÓÇ ÓÑy!òˆÏÜ˛Ó˚ §#Ùyfli Ùyl §Ùy˛õ!ï˛ï˛ •Î˚ ï˛ˆÏÓ ~•z §yôyÓ˚î ÙylˆÏÜ˛ x=aÈüÈˆï˛ f(x)ÈüÈ~Ó˚ §#Ùy Ó°y •Î˚

~ÓÇ ~!ê˛ˆÏÜ˛ lim
x a

f x
→

( )  !òˆÏÎ˚ !ã˛!•´ï˛ Ü˛Ó˚y •Î˚–

l §#ÙyÓ˚ !Ü˛S%È ôÙ≈ ≠

l ÙˆÏl Ü˛!Ó˚ f  ~ÓÇ g  ò%!ê˛ xˆÏ˛õ«˛Ü˛ ~Ùl ˆÎñ lim
x a

f x
→

( )  ~ÓÇ lim
x a

g x
→

( )  í˛zË˛ˆÏÎ˚Ó˚•z x!hflÏc xyˆÏSÈ– ï˛y•ˆÏ°

i) lim lim lim
x a x a x a

f x g x f x g x
→ → →

( ) + ( )  = ( ) + ( )

ii) lim lim lim
x a x a x a

f x g x f x g x
→ → →

( ) − ( )  = ( ) − ( )

iii) a ~Ó˚ §Ü˛° ÓyhflÏÓ ÙyˆÏlÓ˚ çlƒ, lim
x a

f x
→

( )α =a lim
x a

f x
→

( )

iv) lim . lim .lim
x a x a x a

f x g x f x g x
→ → →

( ) ( )  = ( ) ( )

v) lim
lim

limx a

x a

x a

f x

g x

f x

g x→

→

→

( )
( )

=
( )
( ) ,  ˆÎáyˆÏl  g(x)¹0

l ~Ü˛!ê˛ ÓyhflÏÓ §Çáƒy a ~ÓÇ ~Ü˛!ê˛ xˆÏ˛õ«˛Ü˛ f (x)ÈüÈ~Ó˚ çlƒ lim
x a

f x
→

( )  ~ÓÇ  f (a)  §Ùyl lyG •ˆÏï˛ ˛õyˆÏÓ˚–

xÌ≈yÍ ÈüüüÈ

i) lim
x a

f x
→

( )  ~Ó˚ x!hflÏc xyˆÏSÈ !Ü˛v  f (a) (Èx=a Èˆï˛  f (x)~Ó˚ Ùylä ~Ó˚ x!hflÏc ˆl•z–
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ii) f (a)  ~Ó˚ ÙyˆÏlÓ˚ x!hflÏc xyˆÏSÈ !Ü˛v lim
x a

f x
→

( )  ~Ó˚ x!hflÏc ˆl•z–

iii) lim
x a

f x
→

( )  ~ÓÇ  f (a) í˛zË˛ˆÏÎ˚Ó˚•z x!hflÏc xyˆÏSÈ !Ü˛v x§Ùyl–

iii) lim
x a

f x
→

( )  ~ÓÇ  f (a) í˛zË˛ˆÏÎ˚Ó˚•z x!hflÏc xyˆÏSÈ ~ÓÇ §Ùyl–

l !l¡¨!°!áï˛=ˆÏ°y •° !Ü˛S%È xyò¢≈ §#Ùy ≠

i) lim
x a

n n
nx a

x a
na

→

−−
−

= 1 ii) lim
sin

x

x

x→
=

0
1

iii) lim
tan

x

x

x→
=

0
1 iv) lim

log

x

x

x→

+( )
=

0

1
1

v) lim log , ,
x

x

e
aa

x
a a

→

−
= ≠ >

0

1
0 1 vi) lim

x

xe

x→

−
=

0

1
1

l xhs˝Ó˚Ü˛°ç ≠

l ô Ï̂Ó˚y f ~Ü˛!ê˛ ÓyhflÏÓ Ùyl!Ó!¢‹T x Į̈̂ õ«˛Ü˛ ~ÓÇ ~Ó˚ §ÇK˛yÓ˚ ̂ «˛ Ï̂e a ̂ Î Ï̂Ü˛y Ï̂ly ~Ü˛!ê˛ !Ó®%– a !Ó®%̂ Ïï˛ f ~Ó˚ xhs˝Ó˚Ü˛°ç

lim
h

f a h f a

h→

+( ) − ( )
0

 Ó˚*ˆÏ˛õ §ÇK˛yï˛ñ ~•z ¢ˆÏï≈˛ ˆÎñ G•z !Ó®%ˆÏï˛ §#ÙyÓ˚ x!hflÏc xyˆÏSÈ– a !Ó®%ˆÏï˛ f(x) ~Ó˚

xhs˝Ó˚Ü˛°çˆÏÜ˛ f /(a) myÓ˚y !ã˛!•´ï˛ Ü˛Ó˚y •Î˚–

l çƒy!Ù!ï˛Ü˛ Ë˛y Ï̂Ó x=a ̨ !Ó®%̂ Ïï˛ f(x) ̨x Į̈̂ õ«˛ Ï̂Ü˛Ó˚ xhs˝Ó˚Ü˛°ç •° y=f(x) Ó Ï̂e´Ó˚ í z̨̨ õÓ˚ a f a, ( )( )  !Ó®%̂ Ïï˛ flõ¢≈̂ ÏÜ˛Ó˚
≤ÃÓîï˛y–

l xˆÏ˛õ«˛ˆÏÜ˛Ó˚ xhs˝Ó˚Ü˛°çÈüÈ~Ó˚ Ó#çà!îï˛ ≠

˛ôÓ˚y ÎyÜ˛ñ  f ˛~ÓÇ g ~Ó˚*˛õ ò%!ê˛ xˆÏ˛õ«˛Ü˛ ÎyˆÏòÓ˚ xhs˝Ó˚Ü˛°ç ~Ü˛!ê˛ §yôyÓ˚î xMÈ˛ˆÏ° §ÇK˛yï˛– ï˛y•ˆÏ° ÈüüüÈ

i) ˛ò%!ê˛ xˆÏ˛õ«˛ˆÏÜ˛Ó˚ ˆÎyàÊ˛ˆÏ°Ó˚ xhs˝Ó˚Ü˛°ç •° xˆÏ˛õ«˛Ü˛ò%!ê˛Ó˚ xhs˝Ó˚Ü˛°ˆÏçÓ˚ ˆÎyàÊ˛°–

d

dx
f x g x

d

dx
f x

d

dx
g x( ) + ( )  = ( ) + ( )

ii) ˛ò%!ê˛ xˆÏ˛õ«˛ˆÏÜ˛Ó˚ xhs˝Ó˚Ê˛ˆÏ°Ó˚ xhs˝Ó˚Ü˛°çñ xˆÏ˛õ«˛Ü˛ò%!ê˛Ó˚ xhs˝Ó˚Ü˛°ˆÏçÓ˚ xhs˝Ó˚Ê˛ˆÏ°Ó˚ §Ùyl–

d

dx
f x g x

d

dx
f x

d

dx
g x( ) − ( )  = ( ) − ( )

iii) ò%!ê˛ xˆÏ˛õ«˛ˆÏÜ˛Ó˚ =îÊ˛ˆÏ°Ó˚ xhs˝Ó˚Ü˛°ç l#ˆÏã˛ =ˆÏîÓ˚ !lÎ˚ˆÏÙ ˆòGÎ˚y •°–

d

dx
f x g x

d

dx
f x g x f x

d

dx
g x( ) ( )  = ( )






 ( ) + ( ) ( )






. . .
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iv) ˛ò%!ê˛ xˆÏ˛õ«˛ˆÏÜ˛Ó˚ Ë˛yàÊ˛ˆÏ°Ó˚ xhs˝Ó˚Ü˛°ç l#ˆÏã˛ Ë˛yˆÏàÓ˚ !lÎ˚ˆÏÙ ˆòGÎ˚y •° åÎál •Ó˚ ¢)lƒ lÎ˚ä–

d

dx

f x

g x

d

dx
f x g x f x

d

dx
g x

g

( )
( )









 =

( )





 ( ) − ( ) ( )






. .

xx( )( )2

l ~Ü˛!ê˛ ô &ÓÜ˛ xˆÏ˛õ«˛ˆÏÜ˛Ó˚ xÓÜ˛°l •° ¢)lƒ– xÌ≈yÍ 
d

dx
c( ) = 0 –

l ôˆÏÓ˚y f(x) xÓÜ˛°lˆÏÎyàƒ xˆÏ˛õ«˛Ü˛ ~ÓÇ c ~Ü˛!ê˛ ô &ÓÜ˛– ï˛y•ˆÏ° cf(x) G xÓÜ˛°lˆÏÎyàƒ •ˆÏÓ ~ÓÇ

d

dx
cf x c

d

dx
f x( )( ) = ( ) –

l ôˆÏÓ˚y  f(x), g(x), h(x) •° !ï˛l!ê˛ xÓÜ˛°lˆÏÎyàƒ xˆÏ˛õ«˛Ü˛– ï˛ˆÏÓ

d

dx
f x g x h x

d

dx
f x g x h x f x

d

dx
g x( ) ( ) ( ){ } = ( )







 ( ) ( ) + ( ) ( )


. . . . .




 ( ) + ( ) ( ) ( )







. . .h x f x g x

d

dx
h x

l ~Ü˛!ê˛ xˆÏ˛õ«˛ˆÏÜ˛Ó˚ xˆÏ˛õ«˛Ü˛ÈüÈ~Ó˚ xhs˝Ó˚Ü˛°ç ≠

¢,C° !lÎ˚Ù ≠ Î!ò y=f(t) ~ÓÇ t=g(x) •Î˚ñ ï˛ˆÏÓ

   
dy

dt
f t

dt

dx
g x= ′( ) = ′( ),\ dy

dx

dy

dt

dt

dx
f t g x= × = ′( )× ′( )

l !l¡¨!°!áï˛=ˆÏ°y •° !Ü˛S%È xyò¢≈ xhs˝Ó˚Ü˛°ç ≠

i)
d

dx
x nxn n( ) = −1 ii)

d

dx
a a a ax x

e
a( ) = > ≠log , ,0 1

iii)
d

dx
e ex x( ) = iv) 

d

dx
x

x
elog( ) =

1

v)
d

dx
x x(sin ) cos= vi)

d

dx
x x(cos ) sin= −

vii)
d

dx
x x(tan ) sec= 2 viii)

d

dx
x ec x(cot ) cos= − 2

ix)
d

dx
x x x(sec ) sec tan= x)

d

dx
ecx ecx x(cos ) cos cot= −
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xl%¢#°l# ÈüÈ 13
Ü˛ ÈüÈ !ÓË˛yà

˜lÓƒ!_´Ü˛ ≤ÃŸ¿yÓ°# ≠ [ ≤Ã!ï˛!ê˛ ≤ÃˆÏŸ¿Ó˚ Ùyl 1/2  l¡∫Ó˚ ]
1) Ó‡Ù%á# !lÓ≈yã˛lôÙ#≈ ≤ÃŸ¿ :

i) lim
x

m

n
x
x→

−
−1

1
1

 ~Ó˚ Ùyl •° ÈüüüÈ

a) 1 b) 
m

n
c) 0 d) −

m

n

ii) lim
y

m
y

y→

+( ) −
0

1 1  ~Ó˚ Ùyl •° ÈüüüÈ

a) m b) –m c) 1 d) 0

iii) lim sin
x

x
x→ −π π  ~Ó˚ Ùyl •° ÈüüüÈ

a) 1 b) 2 c) –1 d) –2

iv) lim sin
x

x
x→ −1 1

π  ~Ó˚ Ùyl •° ÈüüüÈ

a) −
1

π
b) 

1

π
c) p d) –p

v) Î!ò f x
x x

x

x( )
,

,

sin

=
≠

=







1 0

0 0
, •Î˚ñ ï˛ˆÏÓ lim ( )

x
f x

→0
 ~Ó˚ Ùyl •° ÈüüüÈ

a) 1 b) 0 c) –1 d) ˆÜ˛yl!ê˛•z lÎ˚

vi) lim
sin

x

x

x→0
 ~Ó˚ Ùyl •° ÈüüüÈ

a) 1 b) –1 c) x!hflÏc ˆl•z d) ˆÜ˛yl!ê˛•z lÎ˚

vii) Î!ò f x
x

x

x

x( )
,

,

sin

=
[ ] ≠

[ ] =







[ ]
[ ]

0

0 0
,  ˆÎáyˆÏl [.] •° Ó,•_Ù xá[˛ §Çáƒy xˆÏ˛õ«˛Ü˛ •Î˚ñ ï˛ˆÏÓ lim ( )

x
f x

→0
~Ó˚

Ùyl •° ÈüüüÈ

a) 1 b) 0 c) –1 d) ˆÜ˛yl!ê˛•z lÎ˚

viii) ôˆÏÓ˚y  f(x) = x–[x], xÎRñ ï˛ˆÏÓ ′( )f 1
2  •° ÈüüüÈ

a) 1 b) –1 c) 0 d) 
3

2
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ix) Î!ò f(x) = xsinx •Î˚ñ ï˛ˆÏÓ ′( )f π
2

=?

a) –1 b) 1 c) 0 d)
2

1

x) Î!ò f x
x

x
( ) =

− 4

2
 , •Î˚ñ ï˛ˆÏÓ f /(1) ~Ó˚ Ùyl •°

a) 
5

4
b) 

4

5
c) 1 d) 0

xi) Î!ò f x
x a

x a

n n

( ) =
−
−

•Î˚ñ ï˛ˆÏÓ f /(a) •°

a) 1 b) 0 c) 
1

2
d) x!hflÏc ˆl•z

xii) lim
x

x
→

−[ ]
2

2 , ˆÎáyˆÏl [.] •° Ó,•_Ù xá[˛ §Çáƒy xˆÏ˛õ«˛Ü˛ñ ~Ó˚ Ùyl •° ÈüüüÈ

a) 1 b) 2 c) 0 d) x!hflÏc ˆl•z

2. x!ï˛ §Ç!«˛Æ í˛z_Ó˚ôÙ#≈ ≤ÃŸ¿ ≠ [ ≤Ã!ï˛!ê˛ ≤ÃˆÏŸ¿Ó˚ Ùyl 1/2  l¡∫Ó˚ ]

i) lim
sin

x

x

x→0

0

~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

ii) lim
...........

n

n

n→∞

+ + + +1 2 3
2 ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

iii) Î!ò lim
x

n nx

x→

−
−

=
2

2

2
80 ñ nÎN •Î˚ñ ï˛ˆÏÓ n ~Ó˚ Ùyl Ü˛ï˛⁄

iv) lim
sin

( cos )x

x

x x→ +0 1
 ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

v) lim
sin

sin

x

xa

x→

−
0

1  ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

vi) x = –3 !Ó®%ˆÏï˛ f(x) = 3|2+x| ~Ó˚ xhs˝Ó˚Ü˛°ç !lî≈Î˚ Ü˛ˆÏÓ˚y–

vii) Î!ò y = log
5
x •Î˚ñ ï˛ˆÏÓ 

dy

dx
 ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

viii)
d

dx
x x| |( )  ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

ix) Î!ò y x
x x

= + + + + ⋅⋅⋅ ⋅ ⋅⋅ ⋅∞








1

2 3

2 3

! !
 •Î˚ñ ï˛ˆÏÓ ˆòáyG ˆÎ 

dy

dx
y= –
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á ÈüÈ !ÓË˛yà
3. §Ç!«˛Æ í˛z_Ó˚ôÙ#≈ ≤ÃŸ¿ ≠ [ ≤Ã!ï˛!ê˛ ≤ÃˆÏŸ¿Ó˚ Ùyl 3 l¡∫Ó˚ ]

(i) • Ï̂ï˛ (xviii) ˛õÎ≈hs˝ §#Ùy=ˆÏ°yÓ˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y ÈüüüÈ

i) lim
x

x x

x x→

+ +
+ +0

2

2

2 3 4

3 2
ii) lim

x

x

x x x→ −
−

−






2 22

4

2

iii) lim
x

x

x→

+ −
0

2 2 iv) lim
( ) ( )

x a

x a

x a→

+ − +
−

2 2
3
2

3
2

v) lim
x

x

x→

−
−4

3

2

64

16
vi) lim

x

x x

x→

−

−1

2

1

vii) lim
x

x x

x→

+ − −
−1 2

3 5

1
viii) lim

!

( )! !n

n

n n→∞ + −1

ix) lim
cos

x

x

x→

−
0

1 2
x) lim

cos

cosx

mx

nx→

−
−0

1 2

1 2

xi) lim sec tan
x

x x
→

−( )
π
2

xii) lim
tan

sinx

x x

x x→

−
−0 2

3 2

3

xiii) lim
cos

sinx

x

x→

+
π

1 3

2 xiv) lim
x

x xa b

x→

−
0

xv) lim
x

x x

x→

−+ −
0 2

3 3 2
xvi) lim

sin
x x

x
→ −0

3

3 1

xvii) lim
x

x xe e

x→

−
0

3 2

xviii) lim
log log

x

x

x→

−
−5

5

5

xix) • Ï̂ï˛ (xxx) ˛õÎ≈hs˝ ≤ÃˆÏï˛ƒÜ˛!ê˛ xˆÏ˛õ«˛ˆÏÜ˛Ó˚ xÈüÈ~Ó˚ §yˆÏ˛õˆÏ«˛ xhs˝Ó˚Ü˛°ç !lî≈Î˚ Ü˛ˆÏÓ˚y ≠

xix) ax bx c

x

2 + + xx) log
3
x

xxi) x
x

+










1
3

xxii) x3.ex

xxiii)
x e

x

x+
+1 log

xxiv) 10x

xsin

xxv)
1

1

+
−

log

log

x

x
xxvi) x5ex + x6logx

xxvii) e xcot xxviii) cos2x3
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xxix) x xsin xxx) cos(x+a)

à ÈüÈ !ÓË˛yà
4. ò#â≈ í˛z_Ó˚ôÙ#≈ ≤ÃŸ¿ ≠ [ ≤Ã!ï˛!ê˛ ≤ÃˆÏŸ¿Ó˚ Ùyl 4 xÌÓy 6 l¡∫Ó˚ ]

i) Î!ò f x

x x

x
x

x

( )

| |
,

,

=
−

≠

=







0

2 0

 •Î˚ñ ï˛ˆÏÓ ˆòáyG ˆÎ lim ( )
x

f x
→0

 ~Ó˚ x!hflÏc ˆl•z–

ii) ôˆÏÓ˚yñ  f(x) ~Ü˛!ê˛ xˆÏ˛õ«˛Ü˛ ~Ó˚*ˆÏ˛õ §ÇK˛yï˛ ˆÎ

f x
x x

x x
( )

,

,
=

− ≤

− >




4 5 2

2λ
.

Î!ò  lim ( )
x

f x
→2

 ~Ó˚ x!hflÏc ÌyˆÏÜ˛ñ ï˛ˆÏÓ l ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

iii) Î!ò f  ~Ü˛!ê˛ xÎ%@¬ xˆÏ˛õ«˛Ü˛ •Î˚ ~ÓÇ lim ( )
x

f x
→0

~Ó˚ x!hflÏc ÌyˆÏÜ˛ñ ï˛ˆÏÓ ≤ÃÙyî Ü˛ˆÏÓ˚y ~Ó˚ §#Ùy Ùyl •ˆÏÓ

¢)lƒ–

iv) lim ( )
x

f x
→2

 ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y åÎ!ò x!hflÏc ÌyˆÏÜ˛äñ ˆÎáyˆÏl f x

x x x

x

x x

( )

[ ] ,

,

,

=

− <

=

− >









2

4 2

3 5 2

v) ôˆÏÓ˚yñ f x

K x
x

x

x
( )

cos ,

,
= −

≠

=









π
π

π
2 2

3
2

,

~ÓÇ Î!ò lim ( )
x

f x f
→

= 







π

π

2
2

 •Î˚ñ ï˛ˆÏÓ K ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

!l¡¨!°!áï˛ §#Ùy=ˆÏ°yÓ˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y (vi •ˆÏï˛ xix) ≠

vi) lim
h x h x→ +

−






0

1 1
vii) lim

x

x

x→

− +

− −









4

3 5

1 5

viii) lim
sin

sin

x

x xe e

x x→

−
−0

ix) lim
x

x x x xa b c d

x→

+ − −
0

x) lim
log( ) log( )

x

x x

x→

+ − −
0

5 5
xi) lim

tan sin
x

x x

x→

−
0 3

xii) lim
sin sin

sin sinx

x x

x x→

+
−0

2 6

5 3
xiii) lim

( ) ( ) sec
y

x y sex x y x x

y→

+ + −
0
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xiv) lim
sin cos

x

x x

x→

−

−π π
4 4

xv) lim
cos

sinx

x

x→

− +
0 2

2 1

xvi) lim
cos

cotx

x

x→

−
−π

4

2 1

1
xvii) lim

sin sin
x a

x a

x a→

−

−

xviii) lim
cot cos

x

x x

x→

−

−( )π π
2

3
2

xix) lim
cot cos

x

x x

x→

−

−( )π π
2

3
2

xx) Î!ò lim lim
x a x

x a

x a

x

x→ →

−
−

=
−
−

3 3

1

4 1

1
 •Î˚ñ ï˛ˆÏÓ a ~Ó˚ §Ω˛yÓƒ Ùyl=ˆÏ°y !lî≈Î˚ Ü˛ˆÏÓ˚y–

xxi) ≤ÃyÌ!ÙÜ˛ ï˛_¥ •ˆÏï˛ !l¡¨!°!áï˛ xˆÏ˛õ«˛Ü˛=ˆÏ°yÓ˚ xhs˝Ó˚Ü˛°ç !lî≈Î˚ Ü˛ˆÏÓ˚y–

a) ax b+ b) ax2+bx+c c) xn

d) 
2 3

3 2

x

x

+
+

e) sin2x f ) sinx2

g) xex h) tan x i) cot x

j) log sinx k) e xtan l ) e x2

xxii) !l¡¨!°!áï˛ xˆÏ˛õ«˛Ü˛=ˆÏ°yÓ˚ x ~Ó˚ §yˆÏ˛õˆÏ«˛ xhs˝Ó˚Ü˛°ç !lî≈Î˚ Ü˛Ó˚ :
a) (xsinx+cosx) (xcosx–sinx)

b) e x xx log tan

c) 
sec tan

sec tan

x x

x x

+
−

d) 
x x

x

sin

cos1+

xxiii) Î!ò y
x

a

a

x
= +  •Î˚ñ ï˛ˆÏÓ ≤ÃÙyî Ü˛ˆÏÓ˚y 2xy

dy

dx

x

a

a

x
= −









xxiv) Î!ò y
x

x
=

−2 3cos

sin
 •Î˚ñ ï˛ˆÏÓ x =

π
4

!Ó®%ˆÏï˛ 
dy

dx
 !lî≈Î˚ Ü˛ˆÏÓ˚y–

xxv) Î!ò y
x x

x x
=

−
+

cos sin

cos sin
 •Î˚ñ ï˛ˆÏÓ ˆòáyG ˆÎ 

dy

dx
y+ + =2 1 0

xxvi) Î!ò y
x

x
=

−
+

1

1
 •Î˚ñ ï˛ˆÏÓ ≤ÃÙyî Ü˛ˆÏÓ˚y ( )1 02− + =x

dy

dx
y

xxvii) Î!ò f(x) = lx2+mx+12,   f /(4) = 15  ~ÓÇ  f /(2) = 11 •Î˚ñ ï˛ˆÏÓ l ~ÓÇ m ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–
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í z̨_Ó˚Ùy°y

Ü˛ ÈüÈ !ÓË˛yà

1. i) b ii) a iii) c iv) d  v) b vi) c

vii) d viii) a ix) b x) a xi) d xii) d

2. i) 
π

180
ii) 2

1
iii) 5 iv) 2

1
v) loga vi) –3

vii) 
1

5
x

elog viii) 2x, Îál x>0 ; –2x, Îál x<0.

á ÈüÈ !ÓË˛yà

3. i) 2 ii) 2 iii) 
1

2 2
iv) 

3

2
2

1

2a +( ) v) 6 vi) 3

vii) 
1

4
viii) 0 ix) 0 x) 

m

n

2

2 xi) 0 xii) 
1

3

xiii) 
3

2
xiv) log

a

b
xv) (log3)2 xvi) 

3

3log
xvii) 1 xviii) 

1

5

xix) 
3

2 2 2

a
x

b

x

c

x x
+ − xx) 

1

3x log
xxi) 

3

2

3

2

3

2

3

2

1

2

5

2

1

2

3

2x x x x− + −
− − −

xxii) x2ex(3+x) xxiii) 
x x e e x

x x

x xlog ( ) ( )

( log )

1 1

1 2

+ − −
+

xxiv) 10xcosecx(log10–cotx) xxv) 2

1 2x x( log )−
xxvi) x4(5ex+xex+x+6xlogx)

xxvii) 
−cos

cot

cotec x

x
e x

2

2
xxviii) –3x2sin(2x3) xxix) x x x

x x

cos sin

sin

+

2

xxx) –sin(x+a)

à ÈüÈ !ÓË˛yà

4. ii) l= – 1 iv) 1 v) K=6 vi) −1

2
3

2x
vii) −

1

3
viii) 1

ix) log
ab

cd
x) 

2

5
xi) 

1

2
xii) 4 xiii) secx(xtanx+1)
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xiv) 2 xv) 
1

4 2
xvi) 

1

2
xvii) 2 a acos     xviii) 

1

16
 xix) –4

xx) ±
2

3

xxi) a) 
a

ax b2 +
b) 2ax+b c) nxn–1         d) −

+
5

3 2 2( )x
       e) sin2x

f) 2xcosx2 g) (x+1)ex h) 1

2

2

x
xsec     i) −

cos

cot

ec x

x

2

2
        j) cotx

k) e
x

x

xtan .
sec

tan

2

2
l) 

1

2

2

x
e x

xxii) a) x{xcos2x–sin2x} b) 
1

2
2e x x

x

x
x xx log . tan

tan
log .sec+ +








c) 2

1 2

cos

( sin )

x

x−
d) 

x x

x

+
+

sin

cos1

xxiv) 6 2 2− xxvii) l=1,  m=7
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xôƒyÎ˚ ÈüüüÈ 14
ày!î!ï˛Ü˛ Î%!=˛ (Mathematical Reasoning)

Ù)° !Ó£ÏÎ˚Ó› ~ÓÇ Ê˛°yÊ˛° ≠

ày!î!ï˛Ü˛ Ë˛y£ÏyÎ˚ñ Î%!_´ ò%•z ˛ôÓ˚ˆÏîÓ˚ •Î˚ ÈüüüÈ xyˆÏÓ˚y•# ~ÓÇ xÓˆÏÓ˚y•#–

l í˛z!_´ ≠

í˛z!_´ •° ~Ü˛!ê˛ ÓyÜ˛ƒ Îy •Î˚ §ï˛ƒ Óy !ÙÌƒyñ !Ü˛v ~Ü˛•z §yˆÏÌ §ï˛ƒ Óy !ÙÌƒy í˛zË˛Î˚•z lÎ˚–

o‹TÓƒ ≠ ~Ü˛!ê˛ ÓyÜ˛ƒˆÏÜ˛ í˛z!_´ Ó°y ÎyˆÏÓ lyñ Î!ò ÓyÜ˛ƒ!ê˛ ~Ü˛!ê˛

i) !ÓfløÎ˚§)ã˛Ü˛ •Î˚–

ii) !lˆÏò≈¢ydÜ˛ Óy xl%K˛yÓyã˛Ü˛ •Î˚–

iii) ≤ÃŸ¿§)ã˛Ü˛ •Î˚–

iv) ˛õ!Ó˚Óï≈˛l¢#° §ÙÎ˚ Î%=˛ •Î˚ñ ˆÎÙl xyçñ xyàyÙ#Ü˛y°ñ àï˛Ü˛y° •zï˛ƒy!ò Î%=˛ •Î˚–

v) ˛õ!Ó˚Óï≈˛l¢#° fliyl Î%=˛ •Î˚ñ ˆÎÙl ~áyˆÏlñ ˆ§áyˆÏlñ §Ó≈e •zï˛ƒy!ò Î%=˛ •Î˚–

vi) §Ó≈lyÙ Î%=˛ •Î˚ñ ˆÎÙl ˆ§˘!ï˛!lñ ï˛yÓ˚y •zï˛ƒy!ò Î%=˛ •Î˚–

§yôyÓ˚î í˛z!_´ ≠

~Ü˛!ê˛ í˛z!_´ˆÏÜ˛ §Ó˚° í˛z!_´ Ó°y •ˆÏÓñ Î!ò ~!ê˛ˆÏÜ˛ ò%•z Óy ï˛ˆÏï˛y!ôÜ˛ í˛z!_´ˆÏï˛ Ë˛yDy ly ÎyÎ˚–

ˆÎÔ!àÜ˛ í˛z!_´ ≠

~Ü˛!ê˛ ˆÎÔ!àÜ˛ í˛z!_´ •° ~Ùl ~Ü˛!ê˛ í˛z!_´ Îy ò%•z Óy ï˛ˆÏï˛y!ôÜ˛ §Ó˚° í˛z!_´ !òˆÏÎ˚ ˜ï˛!Ó˚ •Î˚– ~•z §Ó˚° í˛z!_´=ˆÏ°yˆÏÜ˛
í˛z˛õyÇ¢ í˛z!_´ Ó°y •Î˚–

~Ü˛!ê˛ í˛z!_´Ó˚ lyÈüÈ!e´Î˚y ≠

ˆÜ˛yˆÏly ~Ü˛!ê˛ í˛z!_´Ó˚ xfl∫#Ü˛yÓ˚ Ü˛Ó˚yˆÏÜ˛ í˛z!_´!ê˛Ó˚ lyÈüÈ!e´Î˚y Ó°y •Î˚–

Î!ò P ~Ü˛!ê˛ í˛z!_´ •Î˚ñ ï˛ˆÏÓ P ~Ó˚ lyÈüÈ!e´Î˚yG ~Ü˛!ê˛ í˛z!_´ ~ÓÇ ~!ê˛ˆÏÜ˛ ~P !òˆÏÎ˚ !ã˛!•´ï˛ Ü˛Ó˚y •Î˚ ~ÓÇ ˛õí˛¸y •Î˚
‘P lÎ˚Û–

l §ÇˆÏÎyçÜ˛ §Ù)• (Connectives) :
§Ó˚° í˛z!_´=ˆÏ°yˆÏÜ˛ §ÇÎ%_´ Ü˛ˆÏÓ˚ lï%˛l ôÓ˚ˆÏlÓ˚ í˛z!_´ àë˛l Ü˛Ó˚yÓ˚ xˆÏlÜ˛ ˆÜ˛Ô¢° xyˆÏSÈ– ˆÎ ¢∑=ˆÏ°y lï%˛l í˛z!_´ Óy
ˆÎÔ!àÜ˛ í˛z!_´ àë˛ˆÏlÓ˚ çlƒ §yôyÓ˚î í˛z!_´=ˆÏ°yˆÏÜ˛ ~Ü˛!eï˛ Ü˛ˆÏÓ˚ Óy ˛õ!Ó˚Óï≈˛l Ü˛ˆÏÓ˚ ï˛yˆÏòÓ˚ §ÇˆÏÎyçÜ˛ Ó°y •Î˚–
§ÇˆÏÎyçlà%ˆÏ°yÓ˚ ÙˆÏôƒ xhs˝/§ÇˆÏÎyà (conjunction) ~Ó˚ ˆ«˛ˆÏe Ú~ÓÇÛ ¢∑!ê˛ ÓƒÓ•,ï˛ •Î˚ ~ÓÇ !ÓÜ˛“ Óy !ÓˆÏÎ˚yçl
(disjunction)ÈüÈ~Ó˚ ˆ«˛ˆÏe ÚxÌÓyÛ ¢∑!ê˛ ÓƒÓ•,ï˛ •Î˚– ~ xôƒyˆÏÎ˚ xyÙÓ˚y xhs˝/§ÇˆÏÎyà ~Ó˚ çlƒ ‘Ù’ !ã˛•´ ~ÓÇ
!ÓÜ˛“ Óy !ÓˆÏÎ˚yçˆÏlÓ˚ çlƒ ‘Ú’ !ã˛•´ ÓƒÓ•yÓ˚ Ü˛Ó˚Ó–
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xhs˝/§ÇˆÏÎyà ≠

Î!ò ò%!ê˛ §Ó˚° í˛z!_´ p ~ÓÇ q ˆÜ˛ Ú~ÓÇÛ ¢∑ myÓ˚y Î%_´ Ü˛Ó˚y •Î˚ñ ï˛ˆÏÓ í˛zÍ˛õß¨ ˆÎÔ!àÜ˛ í˛z!_´ Úp ~ÓÇ qÛ ˆÜ˛ p G qÈüÈ~Ó˚
Ü˛lçyÇ¢l Ó°y •Î˚ ~ÓÇ ÚpÙqÛ §yÇˆÏÜ˛!ï˛Ü˛ Ó˚*ˆÏ˛õ ˆ°áy •Î˚–

pÙqüÈ~Ó˚ §ï˛ƒï˛y Ùyl §yÓ˚î# ≠

p

T

T

F

F

q

T

F

T

F

p q

T

F

F

F

∧

!ÓÜ˛“ Óy !ÓˆÏÎ˚yçl ≠

Î!ò ò%!ê˛ §Ó˚° í˛z!_´ p ~ÓÇ q ˆÜ˛ ÚxÌÓyÛ ¢∑ myÓ˚y Î%_´ Ü˛Ó˚y •Î˚ñ ï˛ˆÏÓ í˛zÍ˛õß¨ ˆÎÔ!àÜ˛ í˛z!_´ Úp xÌÓy qÛ ˆÜ˛ p ~ÓÇ
qÈüÈ~Ó˚ !í˛§‰çyÇ¢l Ó°y •Î˚ ~ÓÇ ÚpÚqÛ §yÇˆÏÜ˛!ï˛Ü˛ Ó˚*ˆÏ˛õ ˆ°áy •Î˚–

pÚqüÈ~Ó˚ §ï˛ƒï˛y Ùyl §yÓ˚î# ≠

p

T

T

F

F

q

T

F

T

F

p q

T

T

T

F

∨

xhs˝/§ÇˆÏÎyà ~Ó˚ lyÈüÈ!e´Î˚y :  pÙq Ü˛lçyÇ¢l ~Ó˚ lyÈüÈ!e´Î˚y •° p ~Ó˚ lyÈüÈ!e´Î˚y ~ÓÇ q ~Ó˚ lyÈüÈ!e´Î˚yÓ˚ !í˛§‰çyÇ¢l–
§Ùï%˛°ƒË˛yˆÏÓñ xyÙÓ˚y !°!á ~(pÙq) = ~pÚ~q–

!ÓÜ˛“ Óy !ÓˆÏÎ˚yçl ~Ó˚ lyÈüÈ!e´Î˚y  : pÚq !í˛§‰çyÇ¢l ~Ó˚ lyÈüÈ!e´Î˚y •° p ~Ó˚ lyÈüÈ!e´Î˚y ~ÓÇ q ~Ó˚ lyÈüÈ!e´Î˚yÓ˚
Ü˛lçyÇ¢l– §Ùï%˛°ƒË˛yˆÏÓñ xyÙÓ˚y !°!á  ~(pÚq) = ~pÙ~q–

lyÈüÈ!e´Î˚y ~Ó˚ lyÈüÈ!e´Î˚y : ~Ü˛!ê˛ í˛z!_´Ó˚ lyÈüÈ!e´Î˚y ~Ó˚ lyÈüÈ!e´Î˚y •° í˛z!_´!ê˛ !lˆÏç•z– §Ùï%˛°ƒË˛yˆÏÓñ xyÙÓ˚y !°!á
~(~p) = p–

¢ï˛y≈ô#l í˛z!_´ :

Î!ò p ~ÓÇ q ˆÎ ˆÜ˛yˆÏly ò%!ê˛ í˛z!_´ •Î˚ñ ï˛ˆÏÓ p ~ÓÇ q ÚÎ!òÈüÈï˛álÛ §ÇˆÏÎyçÜ˛ myÓ˚y Î%_´ •ˆÏÎ˚ à!ë˛ï˛ ÚÎ!ò p ï˛ál qÛ
ˆÎÔ!àÜ˛ í˛z!_´!ê˛ˆÏÜ˛ ¢ï˛y≈ô#l í˛z!_´ Óy xl%§,!ï˛ Ó°y •Î˚ ~ÓÇ ~!ê˛ˆÏÜ˛ p®q Óy pÞ q §yÇˆÏÜ˛!ï˛Ü˛ Ó˚*ˆÏ˛õ ˆ°áy •Î˚–
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p Þ q ~Ó˚ §ï˛ƒï˛y Ùyl §yÓ˚î# È≠

p

T

T

F

F

q

T

F

T

F

p q

T

F

T

T

⇒

p Þ q ¢ï≈˛yô#l í˛z!_´ˆÏÜ˛ !Ó!Ë˛ß¨ í˛z˛õyˆÏÎ˚ ≤ÃÜ˛y¢ Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚– ~=ˆÏ°y •° ÈüüüÈ

i) p Ê˛°fl∫Ó˚*˛õ åimpliesä q
ii) p ˆÜ˛Ó°Ùye Î!ò q
iii) q •° p ~Ó˚ ≤ÃˆÏÎ˚yçl#Î˚ ¢ï≈˛

iv) p •° q ~Ó˚ ÎˆÏÌ‹T ¢ï≈˛

v)  ~q Ê˛°fl∫Ó˚*˛õ ~p

~Ü˛!ê˛ ¢ï˛y≈ô#l í˛z!_´Ó˚ !Ó˛õÓ˚#ï˛ ~ÓÇ !ÓÓ˚&ˆÏk˛ ôlydÜ˛ ≠

‘q®p’ ¢ï˛y≈ô#l í˛z!_´ˆÏÜ˛ Ó°y •Î˚ ‘p®q’– ¢ï≈˛yô#l í˛z!_´Ó˚ !Ó˛õÓ˚#ï˛ í˛z!_´–  ‘(~q)®(~p)’ í˛z!_´ˆÏÜ˛ Ó°y •Î˚
‘p®q’ í˛z!_´Ó˚ !ÓÓ˚&k˛ ôlydÜ˛ í˛z!_´–

!m¢ï≈˛yô#l í˛z!_´ ≠

Î!ò ò%!ê˛ í˛z!_´ p ~ÓÇ q ÚÎ!ò ~ÓÇ ˆÜ˛Ó°Ùye Î!òÛ §ÇˆÏÎyçÜ˛ myÓ˚y Î%_´ •Î˚ñ ï˛ˆÏÓ °∏˛ Úp Î!ò ~ÓÇ ˆÜ˛Ó°Ùye Î!ò qÛ
ˆÎÔ!àÜ˛ í˛z!_´ˆÏÜ˛ p ~ÓÇ q ~Ó˚ !m¢ï≈˛yô#l í˛z!_´ Ó°y •Î˚ ~ÓÇ ~!ê˛ˆÏÜ˛ p « q Óy pÛq §yÇˆÏÜ˛!ï˛Ü˛Ó˚*ˆÏ˛õ ˆ°áy •Î˚–
 p Û q ~Ó˚ §ï˛ƒï˛y Ùyl §yÓ˚î# ≠

p

T

T

F

F

q

T

F

T

F

p q

T

F

F

T

⇔

˛õ!Ó˚Ùyl !lˆÏò≈¢Ü˛ :

˛õ!Ó˚Ùyl !lˆÏò≈¢Ü˛ •° ~Ü˛ !ÓˆÏ¢£Ï ¢∑ˆÏày¤˛# ˆÎÙlñ Ú~áyˆÏl x!hflÏc xyˆÏSÈÛ ~ÓÇ Ú§Ü˛ˆÏ°Ó˚ çlƒÛ– Ú§Ü˛ˆÏ°Ó˚ çlƒÛ ˆÜ˛
‘’ !ã˛•´ ~ÓÇ Ú~áyˆÏl x!hflÏc xyˆÏSÈÛ ˆÜ˛ ‘$’ §)!ã˛ï˛ Ü˛Ó˚y •Î˚–

Ú§Ü˛ˆÏ°Ó˚ çlƒÛÈüÈˆÜ˛ Ó°y •Î˚ §yÓ≈çl#l ˛õ!Ó˚Ùyl !lˆÏò≈¢Ü˛ åuniversal quantifiersä–

Ú~áyˆÏl x!hflÏc xyˆÏSÈÛ ÈüÈˆÜ˛ Ó°y •Î˚ x!hflÏc§¡∫rô#Î˚ ˛õ!Ó˚Ùyl !lˆÏò≈¢Ü˛ åexistential quantifiersä–



156

l í˛z!_´Ó˚ ˜ÓôÜ˛Ó˚î :

~Ü˛!ê˛ í˛z!_´Ó˚ ˜ÓôÜ˛Ó˚î •° Ü˛ál í˛z!_´!ê˛ §ï˛ƒ ~ÓÇ Ü˛ál í˛z!_´!ê˛ §ï˛ƒ lÎ˚ ï˛y Îyã˛y•z Ü˛Ó˚y– ï˛y !lË≈˛Ó˚ Ü˛ˆÏÓ˚ í˛z!_´!ê˛ˆÏï˛
!Ü˛ ôÓ˚ˆÏîÓ˚ §ÇˆÏÎyçÜ˛ñ ˛õ!Ó˚Ùyl !lˆÏò≈¢Ü˛ ~ÓÇ xl%§,!ï˛ ÓƒÓ•yÓ˚ Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ–

!lÎ˚Ù-1 : Ú~ÓÇÛ Î%_´ í˛z!_´

Î!ò p ~ÓÇ q ày!î!ï˛Ü˛ í˛z!_´ •Î˚ñ ï˛ˆÏÓ í˛z!_´ Úp ~ÓÇ qÛ §ï˛ƒ ˆòáyˆÏlyÓ˚ çlƒ l#ˆÏã˛Ó˚ ôy˛õ=ˆÏ°y xl%§Ó˚î Ü˛Ó˚ˆÏï˛ •ˆÏÓ–

ôy˛õ-1 : ˆòáyG ˆÎ p í˛z!_´!ê˛ §ï˛ƒ–

ôy˛õ-2 : ˆòáyG ˆÎ q í˛z!_´!ê˛ §ï˛ƒ–

!lÎ˚Ù-2 :  ÚxÌÓyÛ Î%_´ í˛z!_´

Î!ò p ~ÓÇ q ày!î!ï˛Ü˛ í˛z!_´ •Î˚ñ ï˛ˆÏÓ í˛z!_´ Úp xÌÓy qÛ §ï˛ƒ ˆòáyˆÏlyÓ˚ çlƒ !l¡¨!°áï˛ ˆ«˛e=ˆÏ°yÓ˚ ÙˆÏôƒ
ˆÎÈüÈˆÜ˛yˆÏly ~Ü˛!ê˛ˆÏÜ˛ !ÓˆÏÓã˛ly Ü˛Ó˚ˆÏï˛ •ˆÏÓ–

ˆ«˛e-1 : pÈüÈˆÜ˛ !ÙÌƒy xl%Ùyl Ü˛ˆÏÓ˚ñ ˆòáyG ˆÎ q xÓ¢ƒ•z §ï˛ƒ–

ˆ«˛e-2 : qÈüÈˆÜ˛ !ÙÌƒy xl%Ùyl Ü˛ˆÏÓ˚ñ ˆòáyG ˆÎ p xÓ¢ƒ•z §ï˛ƒ–

!lÎ˚Ù-3 : ÚÎ!òÈüÈï˛álÛ Î%_´ í˛z!_´

ÚÎ!ò p ï˛ál qÛ í˛z!_´!ê˛Ó˚ §ï˛ƒï˛y ≤ÃÙyˆÏîÓ˚ çlƒñ xyÙyˆÏòÓ˚ˆÏÜ˛ !l¡¨!°!áï˛ ˆ«˛e=ˆÏ°yÓ˚ ÙˆÏôƒ ˆÎˆÏÜ˛yˆÏly ~Ü˛!ê˛ˆÏÜ˛ §ï˛ƒ
ˆòáyˆÏï˛ •ˆÏÓ–

ˆ«˛e-1 : pÈüÈˆÜ˛ §ï˛ƒ xl%Ùyl Ü˛ˆÏÓ˚ñ ≤ÃÙyî Ü˛ˆÏÓ˚y q xÓ¢ƒ•z §ï˛ƒ– (≤Ãï˛ƒ«˛ ˛õk˛!ï˛)

ˆ«˛e-2 : qÈüÈˆÜ˛ !ÙÌƒy xl%Ùyl Ü˛ˆÏÓ˚ñ ≤ÃÙyî Ü˛ˆÏÓ˚y p xÓ¢ƒ•z !ÙÌƒy– (!ÓÓ˚&k˛ ôlydÜ˛ ˛õk˛!ï˛)

ˆ«˛e-3 : pÈüÈ§ï˛ƒ ~ÓÇ qÈüÈ!ÙÌƒy xl%Ùyl Ü˛ˆÏÓ˚ñ ˛õ)Ó≈yl%ÙylˆÏÜ˛ !ÓˆÏÓ˚y!ôï˛y fliy˛õl Ü˛Ó˚Ó– (˛õÓ˚flõÓ˚ !ÓˆÏÓ˚yô# ˛õk˛!ï˛)

!lÎ˚Ù-4 : ÚÎ!òÈ ~ÓÇ ˆÜ˛Ó°Ùye Î!òÛ Î%_´ í˛z!_´

‘p Î!ò ~ÓÇ ˆÜ˛Ó°Ùye Î!ò q’ í˛z!_´!ê˛Ó˚ §ï˛ƒï˛y ≤ÃÙyˆÏîÓ˚ çlƒ xyÙyˆÏòÓ˚ ˆòáyˆÏï˛ •ˆÏÓ

i) Î!ò p §ï˛ƒ •Î˚ñ ï˛ˆÏÓ q §ï˛ƒ ~ÓÇ

ii) Î!ò q §ï˛ƒ •Î˚ñ ï˛ˆÏÓ p §ï˛ƒ–

l ˛õyŒê˛y Óy !Ó˛õÓ˚#ï˛ åCounterä í˛zòy•Ó˚ˆÏîÓ˚ §y•yˆÏÎƒ ˆÜ˛yl í˛z!_´Ó˚ x§ï˛ƒï˛y ≤ÃÙyî ≠
~Ü˛!ê˛ í˛z!_´ !ÙÌƒy ˆòáyˆÏlyÓ˚ çlƒñ xyÙÓ˚y ˛õ!Ó˚!fli!ï˛Ó˚ !Óã˛yˆÏÓ˚ ~Ü˛!ê˛ í˛zòy•Ó˚î ˆlÓ ˆÎáyˆÏl í˛z!_´!ê˛ ˜Óô lÎ˚– ~•z
ôÓ˚ˆÏîÓ˚ í˛zòy•Ó˚îˆÏÜ˛ Ó°y •Î˚ ˛õyŒê˛y í˛zòy•Ó˚î–
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xl%¢#°l# ÈüÈ 14

Ü˛ ÈüÈ !ÓË˛yà

˜lÓ≈ƒ!_´Ü˛ ≤ÃŸ¿yÓ°# ≠ [ ≤Ã!ï˛!ê˛ ≤ÃˆÏŸ¿Ó˚ Ùyl 1 xÌÓy 2  l¡∫Ó˚ ]

1) Ó‡Ù%á# !lÓ≈yã˛lôÙ#≈ ≤ÃŸ¿ :

i) !l¡¨!°!áï˛=ˆÏ°yÓ˚ ÙˆÏôƒ ˆÜ˛yl!ê˛ ~Ü˛!ê˛ í˛z!_´⁄

a) y •° ~Ü˛!ê˛ ÓyhflÏÓ §Çáƒy– b) ˛õyáy!ê˛ Ó¶˛ Ü˛ˆÏÓ˚y–

b) 2 •° ~Ü˛!ê˛ fl∫yË˛y!ÓÜ˛ §Çáƒy– c) xyÙyˆÏÜ˛ ˆÎˆÏï˛ òyG–

ii) !l¡¨!°!áï˛=ˆÏ°yÓ˚ ÙˆÏôƒ ˆÜ˛yl!ê˛ ~Ü˛!ê˛ í˛z!_´ lÎ˚⁄

a) ô)Ù˛õyl fl∫yˆÏfliƒÓ˚ çlƒ «˛!ï˛Ü˛Ó˚– b) 2+3=5

c) 2 •° ~Ü˛Ùye Î%@¬ ˆÙÔ!°Ü˛ §Çáƒy d) ~áyˆÏl ~ˆÏ§y–

iii) 3+4 > 7 xÌÓy 3+4 < 7 í˛z!_´!ê˛Ó˚ §ÇˆÏÎyçÜ˛!ê˛ •°

a) ~ÓÇ b) xÌÓy c) < d) >

iv) ‘‘~Ü˛!ê˛ Ó,_ •° ~Ü˛!ê˛ í˛z˛õÓ,_’’ í˛z!_´!ê˛Ó˚ lyÈüÈ!e´Î˚y •°

a) ~Ü˛!ê˛ Ó,_ ~Ü˛!ê˛ í˛z˛õÓ,_ lÎ˚– b) ~Ü˛!ê˛ í˛z˛õÓ,_ ~Ü˛!ê˛ Ó,_–

c) ~Ü˛!ê˛ Ó,_ ~Ü˛!ê˛ í˛z˛õÓ,_– d) ~Ü˛!ê˛ í˛z˛õÓ,_ ~Ü˛!ê˛ Ó,_ lÎ˚–

v) ‘5, 9 xˆÏ˛õ«˛y ÓˆÏí˛¸y’ í˛z!_´!ê˛Ó˚ lyÈüÈ!e´Î˚y •°

a) 5, 9 xˆÏ˛õ«˛y Ü˛Ù– b) 5, 9 xˆÏ˛õ«˛y ÓˆÏí˛¸y lÎ˚–

c) 9, 5 xˆÏ˛õ«˛y Ü˛Ù– d) 5, 9 ~Ó˚ §Ùyl–

vi) ‘‘Î!ò 7, 5 xˆÏ˛õ«˛y ÓˆÏí˛¸y •Î˚ñ ï˛ˆÏÓ 8, 6 xˆÏ˛õ«˛y ÓˆÏí˛¸y’’ í˛z!_´!ê˛Ó˚ !ÓÓ˚&k˛ ôlydÜ˛ í˛z!_´!ê˛ •° ÈüüüÈ

a) Î!ò 8, 6 xˆÏ˛õ«˛y ÓˆÏí˛¸y •Î˚ñ ï˛ˆÏÓ 7, 5 xˆÏ˛õ«˛y ÓˆÏí˛¸y lÎ˚–

b) Î!ò 8, 6 xˆÏ˛õ«˛y ÓˆÏí˛¸y ly •Î˚ñ ï˛ˆÏÓ 7, 5 xˆÏ˛õ«˛y ÓˆÏí˛¸y •Î˚–

c) Î!ò 8, 6 xˆÏ˛õ«˛y ÓˆÏí˛¸y ly •Î˚ñ ï˛ˆÏÓ 7, 5 xˆÏ˛õ«˛y ÓˆÏí˛¸y lÎ˚–

d) Î!ò 8, 6 xˆÏ˛õ«˛y ÓˆÏí˛¸y •Î˚ñ ï˛ˆÏÓ 7, 5 xˆÏ˛õ«˛y ÓˆÏí˛¸y •Î˚–

vii) ‘‘Î!ò x > y •Î˚ñ ï˛ˆÏÓ x+b > y+b’’ í˛z!_´!ê˛Ó˚ !Ó˛õÓ˚#ï˛ í˛z!_´!ê˛ •° ÈüüüÈ

a) Î!ò x < y •Î˚ñ ï˛ˆÏÓ x+b < y+b b) Î!ò x+b < y+b •Î˚ñ ï˛ˆÏÓ x > y

c) Î!ò x < y •Î˚ñ ï˛ˆÏÓ x+b > y+b d) Î!ò x > y •Î˚ñ ï˛ˆÏÓ x+b < y+b
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viii) l#ˆÏã˛Ó˚ ˆÜ˛yl!ê˛ p®q ¢ï≈˛yô#l í˛z!_´ ?

a) p ˆÜ˛Ó°Ùye Î!ò q– b) Î!ò q, ï˛ál p–

c) q •° p ~Ó˚ ÎˆÏÌ‹T ¢ï≈˛– d) p •° q ~Ó˚ ≤ÃˆÏÎ˚yçl#Î˚ ¢ï≈˛–

ix) l#ˆÏã˛Ó˚ ˆÜ˛yl í˛z!_´!ê˛ Ü˛lçyÇ¢l⁄

a) xÙ° ~ÓÇ Ü˛Ù° •° Ó¶%˛– b) xÙ° ~ÓÇ Ü˛Ù° í˛zË˛Î˚•z Ó¶%˛–

c) xÙ° ~ÓÇ Ü˛Ù° í˛zË˛Î˚•z ¢e&– d) ˆÜ˛yl!ê˛•z lÎ˚–

x) l#ˆÏã˛Ó˚ ˆÜ˛yl!ê˛ ÚÚ~Ü˛!ê˛ fl∫yË˛y!ÓÜ˛ §Çáƒy ¢)lƒ xˆÏ˛õ«˛y ÓˆÏí˛¸yÛÛ í˛z!_´!ê˛Ó˚ lyÈüÈ!e´Î˚y lÎ˚–

a) ~Ü˛!ê˛ fl∫yË˛y!ÓÜ˛ §Çáƒy ¢)lƒ xˆÏ˛õ«˛y ÓˆÏí˛¸y lÎ˚–

b) ~!ê˛ !ÙÌƒy ˆÎ ~Ü˛!ê˛ fl∫yË˛y!ÓÜ˛ §Çáƒy ¢)lƒ xˆÏ˛õ«˛y ÓˆÏí˛¸y–

c) ~!ê˛ !ÙÌƒy ˆÎ ~Ü˛!ê˛ fl∫yË˛y!ÓÜ˛ §Çáƒy ¢)lƒ xˆÏ˛õ«˛y ÓˆÏí˛¸y lÎ˚–

d) ˆÜ˛yl!ê˛•z lÎ˚–

x!ï˛§Ç!«˛Æ í˛z_Ó˚ôÙ#≈ ≤ÃŸ¿ ≠

2. l#ˆÏã˛Ó˚ ˆÜ˛yl ÓyÜ˛ƒ=ˆÏ°y ~Ü˛!ê˛ í˛z!_´⁄ ˆï˛yÙyÓ˚ í˛z_ˆÏÓ˚Ó˚ fl∫˛õˆÏ«˛ Î%!_´ òyG–

i) ˆÙÔ!°Ü˛ xá[˛ §Çáƒy§Ù)ˆÏ•Ó˚ ˆ§ê˛ •° x§#Ù–

ii) ~Ü˛!ê˛ !eË%˛ˆÏçÓ˚ !ï˛l!ê˛ Óy‡ xyˆÏSÈ–

iii) ˆï˛yÙyÓ˚ Üœ˛yˆÏ¢ ÎyG–

iv) §Ó §¡∫¶˛ •° ~Ü˛!ê˛ xˆÏ˛õ«˛Ü˛–

v) ˆï˛yÙyÓ˚ ÌˆÏ° ˆÜ˛yÌyÎ˚⁄

vi) §Ü˛° Ó˚¡∫§•z ~Ü˛!ê˛ Óà≈ˆÏ«˛e–

vii) y + 6 = 5
viii) Ë˛àÓyl ˆï˛yÙyÓ˚ ÙD° Ü˛Ó˚&Ü˛–

ix) x §Çáƒy!ê˛ ~Ü˛!ê˛ Î%@¬ §Çáƒy–

x) x2 +5|x|+6 = 0 §Ù#Ü˛Ó˚î!ê˛Ó˚ ˆÜ˛yl ÓyhflÏÓ Ó#ç ˆl•z–

xi) 2 3+( )  ~Ü˛!ê˛ ç!ê˛° §Çáƒy–

3. !l¡¨!°!áï˛ ˆÎÔ!àÜ˛ í˛z!_´=ˆÏ°yÓ˚ í˛z˛õyÇ¢ í˛z!_´=ˆÏ°y !lî≈Î˚ Ü˛ˆÏÓ˚y ≠

i) 5 §Çáƒy!ê˛ •° ˆÙÔ!°Ü˛ xÌÓy xÎ%@¬–

ii) 11 •° ~Ü˛!ê˛ xÙ)°ò §Çáƒy xÌÓy ~Ü˛!ê˛ Ù)°ò §Çáƒy–

iii) 60 §Çáƒy!ê˛ 3, 9 ~ÓÇ 5 myÓ˚y !ÓË˛yçƒ–

iv) (1+ i) •° ~Ü˛!ê˛ ÓyhflÏÓ xÌÓy ~Ü˛!ê˛ ç!ê˛° §Çáƒy–

v) ~Ü˛!ê˛ §Ùï˛ˆÏ° ò%!ê˛ §Ó˚°ˆÏÓ˚áy •Î˚ ~Ü˛!ê˛ !Ó®%ˆÏï˛ ˆSÈò Ü˛ˆÏÓ˚ xÌÓy ~Ó˚y §Ùyhs˝Ó˚y°–

vi) ~Ü˛!ê˛ Óà≈ˆÏ«˛e •° ~Ü˛!ê˛ ã˛ï%˛Ë%≈˛ç xÌÓy ~Ü˛!ê˛ 5-Óy‡ !Ó!¢‹T Ó‡Ë%˛ç–
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vii) 0 ≤ÃˆÏï˛ƒÜ˛ ôlydÜ˛ xá[˛ §Çáƒy ~ÓÇ ≤ÃˆÏï˛ƒÜ˛ }lydÜ˛ xá[˛ §ÇáƒyÓ˚ ˆã˛ˆÏÎ˚ ˆSÈyˆÏê˛y–

viii) ã˛u˛#àí˛¸ •° •!Ó˚Î˚yly ~ÓÇ !Ó•yˆÏÓ˚Ó˚ Ó˚yçôyl#–

4. !l¡¨!°!áï˛ í˛z!_´=ˆÏ°yÓ˚ lyÈüÈ!e´Î˚y !°á–

i) Ù%¡∫y•z •° ~Ü˛!ê˛ ¢•Ó˚–

ii) §Ü˛° à!îï˛K˛Ó˚y •° Ùyl%£Ï–

iii) 7 §Çáƒy!ê˛ 5 xˆÏ˛õ«˛y ÓˆÏí˛¸y–

iv) §ÙhflÏ !Óí˛¸y° xÑyã˛í˛¸ ˆòÎ˚–

v) 3+6 = 8
vi) ~Ü˛!ê˛ x!ôÓˆÏ£Ï≈ 366 !òl xyˆÏSÈ–

vii) 2 ~Ü˛!ê˛ ˆÙÔ!°Ü˛ §Çáƒy lÎ˚–

á ÈüÈ !ÓË˛yà

§Ç!«˛Æ í˛z_Ó˚ôÙ#≈ ≤ÃŸ¿ ≠ [ ≤Ã!ï˛!ê˛ ≤ÃˆÏŸ¿Ó˚ Ùyl 3 l¡∫Ó˚ ]
5. !l¡¨!°!áï˛ ˆÎÔ!àÜ í˛z!_´=ˆÏ°yÓ˚ í˛z˛õyÇ¢ í˛z!_´ !lî≈Î˚ Ü˛ˆÏÓ˚y ~ÓÇ ~=ˆÏ°y §ï˛ƒ Óy !ÙÌƒy !Ü˛ly Îyã˛y•z Ü˛ˆÏÓ˚y–

i) 50 §Çáƒy!ê˛ 2 ~ÓÇ 5 ~Ó˚ =!îï˛Ü˛–

ii) !Óòƒy°Î˚ Ó¶˛ñ Î!ò ~•z !òl S%È!ê˛Ó˚ !òl xÌÓy Ó˚!ÓÓyÓ˚ •Î˚–

iii) ~Ü˛!ê˛ xá[˛ §ÇáƒyÓ˚ Óà≈ ôlydÜ˛ xÌÓy }îydÜ˛–

iv) 3x2–x–10 = 0 §Ù#Ü˛Ó˚ˆÏîÓ˚ Ó#ç=ˆÏ°y •° x = 5 ~ÓÇ x = 2–

6. !l¡¨!°!áï˛ í˛z!_´=ˆÏ°yˆÏÜ˛ §yÇˆÏÜ˛!ï˛Ü˛ xyÜ˛yˆÏÓ˚ Ó˚*˛õyhs˝Ó˚ Ü˛ˆÏÓ˚y–

i) Ó˚&Ùy à!îï˛ ~ÓÇ !ÓK˛yl !Ó£ÏˆÏÎ˚ ˛õy¢ Ü˛ˆÏÓ˚ˆÏSÈ–

ii) x ~ÓÇ y •° xÎ%@¬ xá[˛ §Çáƒy–

iii) •Î˚ x xÌÓy x+1 ~Ü˛!ê˛ Î%@¬ xá[˛ §Çáƒy–

iv) Î!ò x = 5 ~ÓÇ y = 3 •Î˚ñ ï˛ˆÏÓ x+y = 8–

v) ABC ~Ü˛!ê˛ §ÙÓy‡ !eË%˛ç •ˆÏÓ Î!ò ~ÓÇ ˆÜ˛Ó°Ùye Î!ò ~Ó˚ ≤Ã!ï˛!ê˛ xhs˝/fli ˆÜ˛yî 600 •Î˚–

vi) Î!ò xyç Ó,!‹T •Î˚ñ ï˛ˆÏÓ 3+4>6–

7. !l¡¨!°!áï˛ ˆÎÔ!àÜ˛ í˛z!_´=ˆÏ°yÓ˚ lyÈüÈ!e´Î˚y !°á–

i) Ó˚ˆÏÙ¢ xy§yˆÏÙ Ó§Óy§ Ü˛ˆÏÓ˚ xÌÓy ˆ§ !e˛õ%Ó˚yÎ˚ Ó§Óy§ Ü˛ˆÏÓ˚–

ii) ˆÓ˚ÔˆÏoÓ˚ ÙˆÏôƒ Óy!° ï˛yí˛¸yï˛y!í˛¸ àÓ˚Ù •Î˚ ~ÓÇ Ó˚y!eˆÏï˛ ï˛yí˛¸yï˛y!í˛¸ ë˛yu˛y •Î˚ ly–

iii) x+y = y+x ~ÓÇ 30 ~Ü˛!ê˛ Î%@¬ §Çáƒy–

iv) ~Ü˛!ê˛ !eË%˛ˆÏçÓ˚ •Î˚ 3!ê˛ Óy‡ xÌÓy 4!ê˛ Óy‡–

v) |x| ~Ó˚ §Ùyl •Î˚ x xÌÓy –x–
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8. !l¡¨!°!áï˛ í˛z!_´=ˆÏ°yÓ˚ ˛õ!Ó˚Ùyî !lˆÏò≈¢Ü˛ §ly_´ Ü˛ˆÏÓ˚y ~ÓÇ ~=ˆÏ°yÓ˚ lyÈüÈ!e´Î˚y !°á–

i) §Ü˛° Î%@¬ xá[˛ §Çáƒy x ~Ó˚ çlƒñ x2 G Î%@¬–

ii) ~Ü˛!ê˛ §ÇáƒyÓ˚ x!hflÏc xyˆÏSÈñ Îy 6 ~ÓÇ 9 ~Ó˚ =!îï˛Ü˛–

iii) §Ó ç#!Óï˛ Óƒ!_´Ó˚ ÓÎ˚§ 120 ÓSÈÓ˚ lÎ˚–

iv) §Ü˛° ôlydÜ˛ xá[˛ §Çáƒy x ~Ó˚ çlƒñ xyÙÓ˚y ˛õy•z x+3> 7–

9. !l¡¨!°!áï˛ í˛z!_´=ˆÏ°yÓ˚ !Ó˛õÓ˚#ï˛ ~ÓÇ !ÓÓ˚&k˛ ôlydÜ˛ í˛z!_´!ê˛ !°á–

i) Î!ò ABC !eË%˛ˆÏçÓ˚ B !Ó®%ˆÏï˛ §ÙˆÏÜ˛yî •Î˚ñ ï˛ˆÏÓ AB2+BC2=AC2–

ii) Î!ò DABC ~ÓÇ DDEF §Ó≈§Ù •Î˚ñ ï˛ˆÏÓ ï˛yÓ˚y §ÙˆÏÜ˛Ô!îÜ˛–

iii) Î!ò ˆ§ Ü˛yç Ü˛ˆÏÓ˚ñ ï˛ˆÏÓ ˆ§ xÌ≈ í˛z˛õyç≈l Ü˛Ó˚ˆÏÓ–

iv) Î!ò x ~Ó˚ í˛z˛õˆÏ§ê˛ A ~ÓÇ B ~Ùl ˆÎ AÍBñ ï˛ˆÏÓ (X–B)Í(X–A)–

v) Î!ò ò%!ê˛ ˆÓ˚áy §Ùyhs˝Ó˚y° •Î˚ñ ï˛ˆÏÓ ~Ó˚y ~Ü˛•z §Ùï˛ˆÏ° ˆSÈò Ü˛Ó˚ˆÏÓ ly–

vi) Î!ò p(3)=0 •Î˚ñ ï˛ˆÏÓ p(x) Ó˚y!¢Ùy°y!ê˛ (x–3) myÓ˚y !ÓË˛yçƒ •ˆÏÓ–

vii) Î!ò ~Ü˛!ê˛ ã˛ï%˛Ë%≈˛ˆÏçÓ˚ Ü˛î≈mÎ˚ ˛õÓ˚flõÓ˚ˆÏÜ˛ §Ù!má![˛ï˛ Ü˛ˆÏÓ˚ñ ï˛ˆÏÓ ~!ê˛ ~Ü˛!ê˛ §yÙyhs˝!Ó˚Ü˛–

viii) Î!ò x: y = 3: 2 •Î˚ñ ï˛ˆÏÓ 2x = 3y–

10. l#ˆÏã˛Ó˚ ≤Ã!ï˛!ê˛ í˛z!_´ˆÏÜ˛ ÚÎ!òÈüÈï˛álÛ xyÜ˛yˆÏÓ˚ !°á–

i) ~Ü˛!ê˛ Ó˚¡∫§ ~Ü˛!ê˛ Óà≈ˆÏ«˛e •ˆÏÓ ~Ü˛Ùye Î!ò ~Ó˚ ≤Ã!ï˛!ê˛ ˆÜ˛yˆÏîÓ˚ Ùyl 900 •Î˚–

ii) Îál ~Ü˛!ê˛ §Çáƒy 9ÈüÈ~Ó˚ =!îï˛Ü˛ •Î˚ñ ~Ó˚ ≤ÃˆÏÎ˚yçl#Î˚ ¢ï≈˛ ~!ê˛ 3ÈüÈ~Ó˚ =!îï˛Ü˛ •ˆÏÓ–

iii) ˆá°y!ê˛ Óy!ï˛° •ˆÏÓ ~Ü˛Ùye Î!ò Ó,!‹T •Î˚–

11. l#ˆÏã˛Ó˚ í˛z!_´=ˆÏ°yˆÏÜ˛ ÚÚÎ!ò ~ÓÇ ˆÜ˛Ó°Ùye Î!òÛÛ xyÜ˛yˆÏÓ˚ !°á–

i) p   :   xyç 14ÈüÈ•z xyàfiê˛–

q   :   xyàyÙ#Ü˛y° fl∫yô#lï˛y !òÓ§–

ii) p   :   DABCÈüÈ~ ÐB =ÐC.

q   :   DABCÈüÈ~ AC = AB

iii) p   :   A ~ÓÇ B ò%!ê˛ ˆ§ê˛ ~Ùl ˆÎ AÍB ~ÓÇ BÍA–

q   :   A = B
iv) p   :   Î!ò  f(a) = 0 •Î˚ñ ï˛ˆÏÓ (x – a) •° f(x) Ó˚y!¢Ùy°yÓ˚ í˛zÍ˛õyòÜ˛–

q   :   Î!ò  (x – a), f(x) Ó˚y!¢Ùy°yÓ˚ í˛zÍ˛õyòÜ˛ •Î˚ñ ï˛ˆÏÓ f(a) = 0–
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à ÈüÈ !ÓË˛yà

4. ò#â≈ í˛z_Ó˚ôÙ#≈ ≤ÃŸ¿ ≠ [ ≤Ã!ï˛!ê˛ ≤ÃˆÏŸ¿Ó˚ Ùyl 4 xÌÓy 6 l¡∫Ó˚ ]

12. l#ˆÏã˛Ó˚ í˛z!_´!ê˛ˆÏÜ˛ ˛õÑyã˛!ê˛ !Ó!Ë˛ß¨ í˛z˛õyˆÏÎ˚ !°á ÎyˆÏï˛ ~Ü˛•z xÌ≈ Ó•l Ü˛ˆÏÓ˚–
Î!ò ≤Ãò_ §Çáƒy!ê˛ 6ÈüÈ~Ó˚ =!îï˛Ü˛ •Î˚ñ ï˛ˆÏÓ ~!ê˛ 3ÈüÈ~Ó˚ =!îï˛Ü˛ •ˆÏÓ–

13. ˆòáyG ˆÎ l#ˆÏã˛Ó˚ í˛z!_´!ê˛ §ï˛ƒ–
ˆÎˆÏÜ˛yˆÏly ÓyhflÏÓ §Çáƒy x, y ~Ó˚ çlƒñ Î!ò x= y •Î˚ñ ï˛ˆÏÓ 2x+a = 2y+a ˆÎáyˆÏl aÎZ–

14. ≤Ãï˛ƒ«˛ ˛õk˛!ï˛ˆÏï˛ ≤ÃÙyî Ü˛ˆÏÓ˚y ˆÎñ ˆÎˆÏÜ˛yˆÏly xá[˛ §Çáƒy nÈüÈ~Ó˚ çlƒ n3–n §Ó≈òy•z Î%@¬–

15. l#ˆÏã˛Ó˚ í˛z!_´=ˆÏ°yÓ˚ ˜Óôï˛y Îyã˛y•z Ü˛ˆÏÓ˚y–
i) p : 125 §Çáƒy!ê˛ 5 ~ÓÇ 7 myÓ˚y !ÓË˛yçƒ–
ii) q : 100 §Çáƒy!ê˛ 4 ~ÓÇ 5 ~Ó˚ =!îï˛Ü˛–

16. l#ˆÏã˛Ó˚ ˛õk˛!ï˛=ˆÏ°y myÓ˚y ˆòáyG ˆÎ ÈüüüÈ

P : Î!ò ~Ü˛!ê˛ ÓyhflÏÓ §Çáƒy x ~Ó˚*˛õ ˆÎ x3+x=0ñ •Î˚ ï˛ˆÏÓ x=0 í˛z!_´!ê˛ §ï˛ƒ–

i) ≤Ãï˛ƒ«˛ ˛õk˛!ï˛      ii) !ÓÓ˚&k˛ ôlydÜ˛ ˛õk˛!ï˛     iii) ˛õÓ˚flõÓ˚ !ÓˆÏÓ˚yô# l#!ï˛–

17. ˛õyŒê˛y í˛zòy•Ó˚î ≤ÃˆÏÎ˚yˆÏàñ ˆòáyG ˆÎ l#ˆÏã˛Ó˚ í˛z!_´=ˆÏ°y §ï˛ƒ lÎ˚–

i) Î!ò n ~Ü˛!ê˛ xÎ%@¬ xá[˛ §Çáƒy •Î˚ñ ï˛ˆÏÓ n ˆÙÔ!°Ü˛–

ii) ˆÎˆÏÜ˛yˆÏly ÓyhflÏÓ §Çáƒy a ~ÓÇ b ~Ó˚ çlƒñ a2 = b2 Ê˛°fl∫Ó˚*˛õ a=b–

18. !ÓÓ˚&k˛ ôlydÜ˛ ˛õk˛!ï˛ ≤ÃˆÏÎ˚yˆÏà ≤ÃÙyl Ü˛ˆÏÓ˚y ˆÎ ÈüüüÈ

p  : 3  ~Ü˛!ê˛ xÙ)°ò §Çáƒyñ í˛z!_´!ê˛ §ï˛ƒ–

í z̨_Ó˚Ùy°y

Ü˛ ÈüÈ !ÓË˛yà

1. i) c         ii) d          iii) b         iv) a         v) b        vi) c         vii) b         viii) a        ix) d       x)c

2. i) í˛z!_´      ii) í˛z!_´   iii) í˛z!_´ lÎ˚    iv) í˛z!_´    v) í˛z!_´ lÎ˚    vi) í˛z!_´   vii) í˛z!_´ lÎ˚     viii) í˛z!_´ lÎ˚
ix) í˛z!_´ lÎ˚     x) í˛z!_´   xi) í˛z!_´

3. i) p : 5 §Çáƒy!ê˛ •° ˆÙÔ!°Ü˛–
q : 5 §Çáƒy!ê˛ •° xÎ%@¬–

ii) p : 11  ~Ü˛!ê˛ xÙ)°ò §Çáƒy–
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q : 11  ~Ü˛!ê˛ Ù)°ò §Çáƒy–

iii) p : 60 §Çáƒy!ê˛ 3 myÓ˚y !ÓË˛yçƒ–
q : 60 §Çáƒy!ê˛ 9 myÓ˚y !ÓË˛yçƒ–
r : 60 §Çáƒy!ê˛ 5 myÓ˚y !ÓË˛yçƒ–

iv) p : (1+i) ~Ü˛!ê˛ ÓyhflÏÓ §Çáƒy–
q : (1+i) ~Ü˛!ê˛ ç!ê˛° §Çáƒy–

v) p : ~Ü˛!ê˛ §Ùï˛ˆÏ° ò%!ê˛ ˆÓ˚áy ~Ü˛!ê˛ !Ó®%ˆÏï˛ ˆSÈò Ü˛ˆÏÓ˚–
q : ~Ü˛!ê˛ §Ùï˛ˆÏ° ò%!ê˛ ˆÓ˚áy §Ùyhs˝Ó˚y°–

vi) p : ~Ü˛!ê˛ Óà≈ˆÏ«˛e •° ~Ü˛!ê˛ ã˛ï%˛Ë%≈˛ç–
q : ~Ü˛!ê˛ Óà≈ˆÏ«˛e •° È5üÈÓy‡!Ó!¢‹T˛ Ó‡Ë%˛ç–

vii) p : 0 ≤ÃˆÏï˛ƒÜ˛ ôlydÜ˛ xá[˛ §Çáƒy xˆÏ˛õ«˛y ˆSÈyˆÏê˛y–
q : 0 ≤ÃˆÏï˛ƒÜ˛ }îydÜ˛ xá[˛ §Çáƒy xˆÏ˛õ«˛y ˆSÈyˆÏê˛y–

viii) p : ã˛u˛#àí˛¸ •° •!Ó˚Î˚ylyÓ˚ Ó˚yçôyl#–
q : ã˛u˛#àí˛¸ •° !Ó•yˆÏÓ˚Ó˚ Ó˚yçôyl#–

4. i) Ù%¡∫y•z ~Ü˛!ê˛ ¢•Ó˚ lÎ˚–

ii) !Ü˛S%È à!îï˛K˛ Ùyl%£Ï lÎ˚–

iii) 7 §Çáƒy!ê˛ 5 xˆÏ˛õ«˛y ÓˆÏí˛¸y lÎ˚–

iv) !Ü˛S%È !Óí˛¸y° xÑyã˛í˛¸ ˆòÎ˚ ly–

v) 3+6 ¹ 8
vi) ~Ü˛!ê˛ x!ôÓˆÏ£Ï≈ 366 !òl ÌyˆÏÜ˛ ly–

vii) 2 ~Ü˛!ê˛ ˆÙÔ!°Ü˛ §Çáƒy–

á ÈüÈ !ÓË˛yà

5. i) P : 50 §Çáƒy!ê˛ •° 2 ~Ó˚ =!îï˛Ü˛–

q : 50 §Çáƒy!ê˛ •° 5 ~Ó˚ =!îï˛Ü˛– §ï˛ƒ–

ii) p : !Óòƒy°Î˚ Ó¶˛ Î!ò G•z!òl S%È!ê˛Ó˚ !òl •Î˚–

q : !Óòƒy°Î˚ Ó¶˛ Î!ò G•z!òl Ó˚!ÓÓyÓ˚ •Î˚– §ï˛ƒ–

iii) p : ~Ü˛!ê˛ xá[˛ §ÇáƒyÓ˚ Óà≈ •° ôlydÜ˛–
q : ~Ü˛!ê˛ xá[˛ §ÇáƒyÓ˚ Óà≈ •° }îydÜ˛– !ÙÌƒy–

iv) p : 3x2–x–10=0 §Ù#Ü˛Ó˚ˆÏîÓ˚ Ó#ç •° x=5–
q : 3x2–x–10=0 §Ù#Ü˛Ó˚ˆÏîÓ˚ Ó#ç •° x=2– !ÙÌƒy–
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6. i) p : Ó˚&Ùy à!îˆÏï˛ ˛õy¢ Ü˛ˆÏÓ˚ˆÏSÈ–

q : Ó˚&Ùy !ÓK˛yˆÏl ˛õy¢ Ü˛ˆÏÓ˚ˆÏSÈ–

ii) p : x •° xÎ%@¬ xá[˛ §Çáƒy–
q : y •° xÎ%@¬ xá[˛ §Çáƒy–

iii) p : x ~Ü˛!ê˛ Î%@¬ xá[˛ §Çáƒy–
q : x+1 ~Ü˛!ê˛ Î%@¬ xá[˛ §Çáƒy–

iv) p : x=5 ~ÓÇ y=3
q : x+y=8

v) p : ABC ~Ü˛!ê˛ §ÙÓy‡ !eË%˛ç–
q : •z•yÓ˚ ≤Ã!ï˛!ê˛ xhs˝/fli ˆÜ˛yˆÏîÓ˚ Ùyl 600–

vi) p : xyç Ó,!‹T •ˆÏÎ˚ˆÏSÈ–
q : 3+4>6È–

7. i) Ó˚ˆÏÙ¢ xy§yˆÏÙ Ó§Óy§ Ü˛ˆÏÓ˚ ly ~ÓÇ ˆ§ !e˛õ%Ó˚yÎ˚ Ó§Óy§ Ü˛ˆÏÓ˚ ly–

ii) •Î˚ ˆÓ˚ÔˆÏoÓ˚ ÙˆÏôƒ Óy!° ï˛yí˛¸yï˛y!í˛¸ àÓ˚Ù •Î˚ ly xÌÓy Ó˚y!eˆÏï˛ •z•y ï˛yí˛¸yï˛y!í˛¸ ë˛yu˛y •Î˚–

iii) x+y ¹ y+x  xÌÓy 30 ~Ü˛!ê˛ Î%@¬ §Çáƒy lÎ˚–

iv) ~Ü˛!ê˛ !eË%˛ˆÏçÓ˚ lÎ˚ 3!ê˛ Óy‡ lï%˛Óy 4!ê˛ Óy‡–

vi) |x|, x ~Ó˚ §Ùyl lÎ˚ ~ÓÇ •z•y –x ~Ó˚ §Ùyl lÎ˚–

8. i) ˛õ!Ó˚Ùyl !lˆÏò≈¢Ü˛ / §Ü˛ˆÏ°Ó˚ çlƒ– ~Ü˛!ê˛ Î%@¬ xá[˛ §Çáƒy x ~Ó˚ x!hflÏc xyˆÏSÈ ~Ó˚*˛õ ˆÎ x2 Î%@¬ lÎ˚–

ii) ˛õ!Ó̊Ùyl !l Ï̂ò≈¢Ü˛ / x!hflÏc xy Ï̂SÈ– ~áy Ï̂l ~Ùl ̂ Ü˛y Ï̂ly §ÇáƒyÓ̊ x!hflÏc ̂ l•zñ Îy 6 ~ÓÇ 9 í z̨Ë˛Î̊ §ÇáƒyÓ̊ =!îï˛Ü˛–

iii) ˛õ!Ó˚Ùyl !lˆÏò≈¢Ü˛ / ≤ÃˆÏï˛ƒÜ˛Ó˚ çlƒ– ~áyˆÏl ~Ü˛çl ç#!Óï˛ Óƒ!_´Ó˚ x!hflÏc xyˆÏSÈñ ÎyÓ˚ ÓÎ˚§ 120 ÓÍ§Ó˚–

iv) ˛õ!Ó˚Ùyl !lˆÏò≈¢Ü˛ / §Ü˛ˆÏ°Ó˚ çlƒ– ~Ü˛!ê˛ ôlydÜ˛ §Çáƒy x ~Ó˚ x!hflÏc xyˆÏSÈ ~Ùl ˆÎ x+2£8–

9. i) !Ó˛õÓ˚#ï˛ : DABC ~ñ Î!ò AB2+BC2=AC2 •Î˚ñ ï˛ˆÏÓ •z•y B !Ó®%ˆÏï˛ §ÙˆÏÜ˛yî–
!ÓÓ˚&k˛ ôlydÜ˛ : DABC ~ñ Î!ò AB2+BC2¹AC2 •Î˚ñ ï˛ˆÏÓ •z•y B !Ó®%ˆÏï˛ §ÙˆÏÜ˛yî lÎ˚–

ii) !Ó˛õÓ˚#ï˛ : Î!ò DABC ~ÓÇ DDEF §ÙˆÏÜ˛Ô!îÜ˛ •Î˚ñ ï˛ˆÏÓ ~Ó˚y §Ó≈§Ù–
!ÓÓ˚&k˛ ôlydÜ˛ : Î!ò DABC ~ÓÇ DDEF §ÙˆÏÜ˛Ô!îÜ˛ ly •Î˚ñ ï˛ˆÏÓ ~Ó˚y §Ó≈§Ù lÎ˚–

iii) !Ó˛õÓ˚#ï˛ : Î!ò ˆ§ xÌ≈ í˛z˛õyç≈l Ü˛ˆÏÓ˚ñ ï˛ˆÏÓ ˆ§ Ü˛yç Ü˛ˆÏÓ˚–
!ÓÓ˚&k˛ ôlydÜ˛ : Î!ò ˆ§ xÌ≈ í˛z˛õyç≈l ly Ü˛ˆÏÓ˚ñ ï˛ˆÏÓ ˆ§ Ü˛yç Ü˛ˆÏÓ˚ ly–

iv) !Ó˛õÓ˚#ï˛ : Î!ò X ~Ó˚ í˛z˛õˆÏ§ê˛ A ~ÓÇ B ~Ùl ˆÎ (X–B)Í(X–A), ï˛ˆÏÓ AÍB–
!ÓÓ˚&k˛ ôlydÜ˛ : Î!ò X ~Ó˚ í˛z˛õˆÏ§ê˛ A ~ÓÇ B ~Ùl ˆÎ (X–B) ˆ§ê˛ (X–A) ˆ§ˆÏê˛Ó˚ í˛z˛õˆÏ§ê˛ lÎ˚ñ

ï˛ˆÏÓ A ˆ§ê˛ B ˆ§ˆÏê˛Ó˚ í˛z˛õˆÏ§ê˛ lÎ˚–

} §ÇˆÏÜ˛!ï˛Ü˛ xyÜ˛yÓ˚ : pÙq

} §ÇˆÏÜ˛!ï˛Ü˛ xyÜ˛yÓ˚ : pÙq

} §ÇˆÏÜ˛!ï˛Ü˛ xyÜ˛yÓ˚ : pÚq

} §ÇˆÏÜ˛!ï˛Ü˛ xyÜ˛yÓ˚ : pÞq

} §ÇˆÏÜ˛!ï˛Ü˛ xyÜ˛yÓ˚ : pÛq

} §ÇˆÏÜ˛!ï˛Ü˛ xyÜ˛yÓ˚ : pÞq
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v) !Ó˛õÓ˚#ï˛ : Î!ò ò%!ê˛ ˆÓ˚áy ~Ü˛•z §Ùï˛ˆÏ° ˆSÈò ly Ü˛ˆÏÓ˚ñ ï˛ˆÏÓ ~Ó˚y §Ùyhs˝Ó˚y°–
!ÓÓ˚&k˛ ôlydÜ˛ : Î!ò ò%!ê˛ ˆÓ˚áy ~Ü˛•z §Ùï˛ˆÏ° ˆSÈò Ü˛ˆÏÓ˚ñ ï˛ˆÏÓ ~Ó˚y §Ùyhs˝Ó˚y° lÎ˚–

vi) !Ó˛õÓ˚#ï˛ : Î!ò p(x) Ó˚y!¢ (x–3) myÓ˚y !ÓË˛yçƒ •Î˚ñ ï˛ˆÏÓ p(3)=0–
!ÓÓ˚&k˛ ôlydÜ˛ : Î!ò p(x) Ó˚y!¢ (x–3) myÓ˚y !ÓË˛yçƒ ly •Î˚ñ ï˛ˆÏÓ p(3)¹0–

vii) !Ó˛õÓ˚#ï˛ : Î!ò ~Ü˛!ê˛ ã˛ï%˛Ë%≈˛ç §yÙyhs˝!Ó˚Ü˛ •Î˚ñ ï˛ˆÏÓ ~Ó˚ Ü˛î≈ ò%!ê˛ ˛õÓ˚flõÓ˚ˆÏÜ˛ §Ù!má!u˛ï˛ Ü˛Ó˚ˆÏÓ–
!ÓÓ˚&k˛ ôlydÜ˛ : Î!ò ~Ü˛!ê˛ ã˛ï%˛Ë%≈˛ç §yÙyhs˝!Ó˚Ü˛ ly •Î˚ñ ï˛ˆÏÓ ~Ó˚ Ü˛î≈ ò%!ê˛ ˛õÓ˚flõÓ˚ˆÏÜ˛ §Ù!má!u˛ï˛ Ü˛Ó˚ˆÏÓ

ly–

viii) !Ó˛õÓ˚#ï˛ : Î!ò 2x=3y •Î˚ñ ï˛ˆÏÓ  x :y=3 :2 –
!ÓÓ˚&k˛ ôlydÜ˛ : Î!ò 2x¹3y •Î˚ñ ï˛ˆÏÓ  x :y¹3 :2 –

10. i) Î!ò ~Ü˛!ê˛ Ó˚¡∫ˆÏ§Ó˚ ≤Ã!ï˛!ê˛ ˆÜ˛yˆÏîÓ˚ ˛õ!Ó˚Ùy˛õ 900 •Î˚ñ ï˛ˆÏÓ ~!ê˛ ~Ü˛!ê˛ Óà≈ˆÏ«˛e–

ii) Î!ò ~Ü˛!ê˛ §Çáƒy 9 ~Ó˚ =!îï˛Ü˛ •Î˚ñ ï˛ˆÏÓ §Çáƒy!ê˛ 3 ~Ó˚ =!îï˛Ü˛–

iii) Î!ò Ó,!‹T •Î˚ñ ï˛ˆÏÓ ˆá°y!ê˛ Óy!ï˛° •ˆÏÓ–

11. i) ‘‘xyç 14ÈüÈ•z xyàfiê˛ •ˆÏÓñ Î!ò ~ÓÇ ˆÜ˛Ó°Ùye Î!ò xyàyÙ#Ü˛y° fl∫yô#lï˛y !òÓ§ •Î˚–’’
ii) DABC ~ñ ÐB =ÐC Û AC = AB.
iii) ò%!ê˛ ˆ§ê˛ A ~ÓÇ B ~Ó˚ çlƒ, A = B Û (AÍB ~ÓÇ BÍA)
iv) (x–a) •° f(x) Ó˚y!¢Ùy°yÓ˚ ~Ü˛!ê˛ í˛zÍ˛õyòÜ˛ñ Î!ò ~ÓÇ ˆÜ˛Ó°Ùye Î!ò f(a) = 0 •Î˚–
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xôƒyÎ˚ ÈüüüÈ 15
Ó˚y!¢!ÓK˛yl åStatisticsä

=Ó˚&c˛õ)î≈ !Ó£ÏÎ˚ G Ê˛°yÊ˛° ≠

l Ó˚y!¢ï˛Ìƒ ~ÓÇ ~Ó˚ ≤ÃÜ˛yÓ˚ˆÏË˛ò ≠

~Ü˛!ê˛ ï˛Ìƒ §Ù!‹T Îy ̂ Ü˛yˆÏly ã˛°Ü˛ Óy ã˛°Ü˛ ̂ §ˆÏê˛Ó˚ =îàï˛ Óy ̨ õ!Ó˚Ùyîàï˛ ̃ Ó!¢‹TƒˆÏÜ˛ í˛z˛õfliy˛õl Ü˛ˆÏÓ˚ ï˛yˆÏÜ˛ Ó˚y!¢ï˛Ìƒ
Ó Ï̂°–

Ó˚y!¢ï˛Ìƒ ò%•z ≤ÃÜ˛yÓ˚– ~=ˆÏ°y •° ÈüüüÈ

i) xˆÏ¢y!ôï˛ Ó˚y!¢ï˛Ìƒ :
~ˆÏï˛ Ó˚y!¢ï˛Ìƒ=ˆÏ°yˆÏÜ˛ ~Ü˛!ê˛ e´Ùyl%§yˆÏÓ˚ ï˛y!°Ü˛yÓk˛ Ü˛Ó˚y •Î˚– ˆÎÙlñÈ 2,4,6,..........•zï˛ƒy!ò–

ii) ˆ◊!îÓk˛ Ó˚y!¢ï˛Ìƒ ≠ ˆ◊!îÓk˛ Ó˚y!¢ï˛Ìƒ ò%•z ≤ÃÜ˛yÓ˚

a) !Ó!FSÈß¨ Ó˚y!¢ï˛Ìƒ ≠
~ˆÏï˛ Ó˚y!¢ï˛Ìƒ=ˆÏ°yˆÏÜ˛ ~ÙlË˛yˆÏÓ í˛z˛õfliy˛õl Ü˛Ó˚y •Î˚ ÎyˆÏï˛ ï˛yˆÏòÓ˚ §!ë˛Ü˛ ˛õ!Ó˚Ùy˛õ flõ‹TË˛yˆÏÓ ˆÓyV˛y
ÎyÎ˚–

b) x!Ó!FSÈß¨ Óy §hs˝ï˛ Ó˚y!¢ï˛Ìƒ ≠
~ˆÏï˛ Ó˚y!¢ï˛Ìƒ=ˆÏ°yˆÏÜ˛ ˆÜ˛yˆÏly ò° Óy ˆ◊!îˆÏï˛ §yçyˆÏly •Î˚ !Ü˛v ~Ó˚y §!ë˛Ü˛Ë˛yˆÏÓ ˛õ!Ó˚Ùy˛õˆÏÎyàƒ
lÎ˚– ï˛yÓ˚y ~Ü˛!ê˛ §hs˝ï˛ xl%e´ˆÏÙ !ÓlƒhflÏ ÌyˆÏÜ˛–

l ˆÜ˛w#Î˚ ≤ÃÓlï˛yÓ˚ ˛õ!Ó˚Ùy˛õ ≠

~Ü˛!ê˛ !l!ò≈‹T Ùyl Îy §Ù@˝Ã Ó˚y!¢ï˛ÌƒˆÏÜ˛ í˛z˛õfliy˛õl Ü˛ˆÏÓ˚ ~ÓÇ ~Ó˚ ˜Ó!¢‹Tƒ=ˆÏ°y !lˆÏò≈¢ Ü˛ˆÏÓ˚ ï˛yˆÏÜ˛ ˆÜ˛w#Î˚ ≤ÃÓlï˛yÓ˚
˛õ!Ó˚Ùy˛õ Ó°y •Î˚– ˆÜ˛w#Î˚ ≤ÃÓlï˛yÓ˚ ˛õ!Ó˚Ùy˛õ •° ÈüÈ ÙôƒÜ˛ åˆÎÔ!àÜ˛ àí˛¸äñ ÙôƒÙy ~ÓÇ §Çáƒy=Ó˚& Ùyl–

ÙôƒÜ˛ ≠

xˆÏ¢y!ôï˛ Óy ÜÑ˛yã˛y Ó˚y!¢ï˛ˆÏÌƒÓ˚ çlƒ ≠

n §ÇáƒÜ˛ ˛õÎ≈ˆÏÓ«˛l x1, x2,............,xn ~Ó˚ ÙôƒÜ˛ x  •ˆÏ°ñ

x = 
x x x

n

x

n
n

i
i

n

1 2 1+ + +
= =

∑.........

!Ó!FSÈß¨ Ó˚y!¢ï˛ˆÏÌƒÓ˚ çlƒ ≠

ôÓ˚y ÎyÜ˛ñ n §ÇáƒÜ˛ ˛õÎ≈ˆÏÓ«˛l x1, x2,............,xn ~Ó˚ xl%Ó˚*˛õ ˛õ!Ó˚§Çáƒy ÎÌye´ˆÏÙ  f1, f2,.............., fn– ï˛yˆÏòÓ˚
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ï˛Ù Ó˚y!¢ ï˛Ù Ó˚y!¢

Ó˚y!¢Ó˚           ï˛Ù Ùyl Ó˚y!¢Ó˚                ï˛Ù Ùyl

ˆÎÔ!àÜ˛ àí˛¸ x( )  =
f x

f

i i
i

n

i

=
∑
∑
1

ÙôƒÙy ≠

(i) ÜÑ˛yã˛y Ó˚y!¢ï˛ˆÏÌƒÓ˚ çlƒ ≠

ôÓ˚y ÎyÜ˛ n §ÇáƒÜ˛ ˛õÎ≈ˆÏÓ«˛î ≤Ãò_– ≤ÃÌˆÏÙ ≤Ãò_ Ó˚y!¢§Ù)•ˆÏÜ˛ ï˛yˆÏòÓ˚ ÙyˆÏlÓ˚ e´Ùyl%§yˆÏÓ˚ å|ôÁ≈e´ˆÏÙ Óy xô/e´ˆÏÙä
§yçyˆÏï˛ •ˆÏÓ–

ˆ«˛e-I : Îál n xÎ%@¬ñ

ÙôƒÙy = 
n +









1

2
ï˛Ù Ó˚y!¢

ˆ«˛e-II : Îál n Î%@¬ñ

ÙôƒÙy = 

n n

2 2
1

2







 + +








(ii) Î!ò Ó˚y!¢ï˛Ìƒ !Ó!FSÈß¨ •Î˚ñ ï˛ˆÏÓ ≤ÃÌˆÏÙ Ó˚y!¢=ˆÏ°yˆÏÜ˛ ÙyˆÏlÓ˚ |ôÁ≈e´ˆÏÙ Óy xô/e´ˆÏÙ §yçyˆÏï˛ •ˆÏÓ ~ÓÇ
≤ÃˆÏï˛ƒÜ˛!ê˛ Ó˚y!¢Ó˚ e´ÙˆÏÎÔ!àÜ˛ ˛õ!Ó˚§Çáƒy !lî≈Î˚ Ü˛Ó˚ˆÏï˛ •ˆÏÓ–

~álñ N
2

!lî≈Î˚ Ü˛ˆÏÓ˚y ˆÎáyˆÏlñ N= fi∑ = ˆÙyê˛ ˛õ!Ó˚§Çáƒy

Î!ò fi∑ =N Î%@¬ •Î˚ñ ï˛ál

ÙôƒÙy = 

N

2

N

2







 + +






1

2

Î!ò fi∑ = N xÎ%@¬ •Î˚ñ ï˛ál

ÙôƒÙy  = Ó˚y!¢Ó˚ 
N +









1

2
 ï˛Ù Ùyl

x!Ó!FSÈß¨ Ó˚y!¢ï˛ˆÏÌƒÓ˚ çlƒ /

x!Ó!FSÈß¨ Óy §hs˝ï˛ Ó˚y!¢ï˛ˆÏÌƒÓ˚ çlƒñ ≤ÃÌˆÏÙ ˆ◊!î=!°ˆÏÜ˛ |ôÁ≈e´ˆÏÙ Óy xô/ e´ˆÏÙ §y!çˆÏÎ˚ ≤Ã!ï˛!ê˛ ˆ◊!îÓ˚

e´ÙˆÏÎÔ!àÜ˛ ˛õ!Ó˚§Çáƒy !lî≈Î˚ Ü˛Ó˚ˆÏï˛ •ˆÏÓ ~ÓÇ 
N

2
 àîly Ü˛Ó˚ˆÏï˛ •ˆÏÓñ ˆÎáyˆÏl N = fi∑ – ~Ó˚˛õÓ˚ G•z

ˆ◊!î!ê˛ á%Ñ̂ Ïç ̂ ÓÓ˚ Ü˛Ó˚̂ Ïï˛ • Ï̂Ó ÎyÓ˚ e´Ù Ï̂ÎÔ!àÜ˛ ̨õ!Ó˚§Çáƒy 
N

2
 ~Ó˚ ̂ ã˛ Ï̂Î˚ !ë˛Ü˛ Óí ¸̨ Óy §Ùyl ~ÓÇ ~•z ̂ ◊!î!ê˛ Ï̂Ü˛

ÙôƒÙy ˆ◊!î Ó°y •Î˚–
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xï˛~Óñ ÙôƒÙy = l
c

f
h

N
f

m

+
−( )

×2

ˆÎáyˆÏl, l = ÙôƒÙy ˆ◊!îÓ˚ !l¡¨ ˆ◊!îÈüÈ§#Ùyly

cf = ÙôƒÙy ˆ◊!îÓ˚ ˛õ)Ó≈Óï˛#≈ ˆ◊!îÓ˚ e´ÙˆÏÎÔ!àÜ˛ ˛õ!Ó˚§Çáƒy åxˆÏ˛õ«˛y Ü˛Ùä

fm = ÙôƒÙy ˆ◊!îÓ˚ ˛õ!Ó˚§Çáƒy

N = ˆÙyê˛ ˛õ!Ó˚§Çáƒy

h = ÙôƒÙy ˆ◊!îÓ˚ ˜òâ≈ƒ

§Çáƒy=Ó˚& Ùyl ≠

ÜÑ˛yã˛y Ó˚y!¢ï˛ˆÏÌƒÓ˚ çlƒ : ˆÎ Ó˚y!¢Ó˚ ˛õ!Ó˚§Çáƒy §Ó≈y!ôÜ˛ ˆ§!ê˛ˆÏÜ˛ §Çáƒy=Ó˚& Ùyl Ó°y •Î˚–

ˆ◊!îÓk˛ Ó˚y!¢ï˛ˆÏÌƒÓ˚ çlƒ ≠ ≤ÃÌˆÏÙ §Ó≈y!ôÜ˛ ˛õ!Ó˚§Çáƒy !Ó!¢‹T ˆ◊!î!ê˛ !ã˛!•´ï˛ Ü˛Ó˚ˆÏï˛ •ˆÏÓ– ~!ê˛ˆÏÜ˛ §Çáƒy=Ó˚& Ùyl
!Ó!¢‹T ˆ◊!î Ó°y •Î˚– ~Ó˚˛õÓ˚ñ !lˆÏ¡¨Ó˚ ≤Ãò_ §)e!ê˛ ≤ÃˆÏÎ˚yà Ü˛ˆÏÓ˚ §Çáƒy=Ó˚& Ùyl !lî≈Î˚ Ü˛Ó˚y •Î˚–

§Çáƒy=Ó˚& Ùyl = l
f f

f f f
h+

−
− −









×1 0

1 0 22

ˆÎáyˆÏlñ l = §Çáƒy=Ó˚& Ùyl!Ó!¢‹T ˆ◊!îÓ˚ !l¡¨ ˆ◊!î §#Ùyly

f1 = §Çáƒy=Ó˚& Ùyl!Ó!¢‹T ˆ◊!îÓ˚ ˛õ!Ó˚§Çáƒy

f0 = §Çáƒy=Ó˚& Ùyl!Ó!¢‹T ˆ◊!îÓ˚ ˛õ)Ó≈Óï˛#≈ ˆ◊!îÓ˚ ˛õ!Ó˚§Çáƒy

f2 = §Çáƒy=Ó˚& Ùyl!Ó!¢‹T ˆ◊!îÓ˚ ˛õÓ˚Óï˛#≈ ˆ◊!îÓ˚ ˛õ!Ó˚§Çáƒy

h = ˆ◊!î=ˆÏ°yÓ˚ §yôyÓ˚î ˆ◊!îÈüÈ˜òâ≈ƒ–

!Ó/o/ ˆÎÔ!àÜ˛ àí˛¸ñ ÙôƒÙy G §Çáƒy=Ó˚& ÙyˆÏlÓ˚ §¡õÜ≈˛!ê˛ •° ÈüüüÈ

§Çáƒy=Ó˚& Ùyl = 3 ÙôƒÙy – 2 ˆÎÔ!àÜ˛ àí˛¸

!Óhfl,Ï!ï˛ / !Óhfl,Ï!ï˛ Ó°ˆÏï˛ ˆÓyV˛yÎ˚ ˆÜ˛w#Î˚ ÙyˆÏlÓ˚ Ü˛ySÈyÜ˛y!SÈ !Ó«˛Æï˛y–

l !Óhfl,Ï!ï˛Ó˚ ã˛yÓ˚ ôÓ˚ˆÏîÓ˚ ˛õ!Ó˚Ùy˛õÜ˛ •° ÈüüüÈ
i) ≤Ã§yÓ˚
ii) ã˛ï%˛Ì≈Ü˛ !Óã%˛ƒ!ï˛
iii) àí˛¸ !Óã%˛ƒ!ï˛
iv) §ÙÜ˛ !Óã%˛ƒ!ï˛ åÓy ˛õyÌ≈Ü˛ƒä

ˆÜ˛yˆÏly ã˛°ˆÏÜ˛Ó˚ Ó,•_Ó˚ Ùyl G «%˛oï˛Ù ÙyˆÏlÓ˚ ˛õyÌ≈Ü˛ƒˆÏÜ˛ Ó°y •Î˚ ≤Ã§yÓ˚–

ã˛ï%˛Ì≈Ü˛ !Óã%˛ƒ!ï˛ ≠ Î!ò ˆÜ˛yˆÏly ˛õ!Ó˚§Çáƒy !ÓË˛yçˆÏlÓ˚ ≤ÃÌÙ ã˛ï%˛Ì≈Ü˛ (Q1) G ï,˛ï˛#Î˚ ã˛ï%˛Ì≈Ü˛ (Q3) •Î˚ ï˛ˆÏÓ ~•z ≤ÃÌÙ G
ï,˛ï˛#Î˚ ã˛ï%˛Ì≈Ü˛ÈüÈˆÜ˛ !Ë˛!_ Ü˛ˆÏÓ˚ !lˆÏ¡¨Ó˚ §)ˆÏeÓ˚ §y•yˆÏÎƒ ã˛ï%˛Ì≈Ü˛ !Óã%˛ƒ!ï˛ !lî≈Î˚ Ü˛Ó˚y •Î˚–
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ã˛ï%˛Ì≈Ü˛ !Óã%˛ƒ!ï˛ = 
Q Q3 1

2

−

ˆÎáyˆÏl, Q1 = l
F

f
h1

4 1

1

1+
−

×
N

l1 = Q1 ˆ◊!îÓ˚ !l¡¨ ˆ◊!îÈüÈ§#Ùyly

F1 = Q1 ˆ◊!îÓ˚ ˛õ)Ó≈Óï˛#≈ ˆ◊!îÓ˚ e´ÙˆÏÎÔ!àÜ˛ ˛õ!Ó˚§Çáƒy åxˆÏ˛õ«˛y Ü˛Ùä

f1 = Q1 ˆ◊!îÓ˚ ˛õ!Ó˚§Çáƒy

h1 = Q1 ˆ◊!îÓ˚ ˜òâ≈ƒ

xl%Ó˚*˛õË˛yˆÏÓñ Q3 = l
F

f
h

N

3

3
4 3

3

3+
−







×

ˆÎáyˆÏl, l3 = Q3 ˆ◊!îÓ˚ !l¡¨ ˆ◊!îÈüÈ§#Ùyly

F3 = Q3 ˆ◊!îÓ˚ ˛õ)Ó≈Óï˛#≈ ˆ◊!îÓ˚ e´ÙˆÏÎÔ!àÜ˛ ˛õ!Ó˚§Çáƒy åxˆÏ˛õ«˛y Ü˛Ùä

f3 = Q3 ˆ◊!îÓ˚ ˛õ!Ó˚§Çáƒy

h3 = Q3 ˆ◊!îÓ˚ ˜òâ≈ƒ

àí˛¸ !Óã%˛ƒ!ï˛ ≠

àí˛¸ !Óã%˛ƒ!ï˛ •° ˆÜ˛yˆÏly ~Ü˛!ê˛ ã˛°ˆÏÜ˛Ó˚ Ùyl§Ù)ˆÏ•Ó˚ ˆÜ˛yˆÏly ~Ü˛!ê˛ àí˛¸ åÙôƒÜ˛ñ ÙôƒÙy Óy §Çáƒy=Ó˚& Ùylä ˆÌˆÏÜ˛
ï˛y Ï̂òÓ˚ Ùyl=!°Ó˚ !Óhfl,Ï!ï˛Ó˚ ~Ü˛!ê˛ ̨õÓ˚Ù ̨õ!Ó˚Ùy˛õ ~ÓÇ ~!ê˛Ó˚ Ùylñ àí ¸̨ ̂ Ì Ï̂Ü˛ ã˛° Ï̂Ü˛Ó˚ Ùyl§Ù)̂ Ï•Ó˚ ôlydÜ˛ ̨õyÌ≈Ü˛ƒ§)̂ Ï•Ó˚
ˆÎÔ!àÜ˛ àˆÏí˛¸Ó˚ §Ùyl–
a) ˛õ,ÌÜ˛ ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ çlƒñ xyÙÓ˚y çy!l

àí˛¸ !Óã%˛ƒ!ï˛  = 
1

1n
x ai

i

n

−
=
∑ ,  ˆÎáyˆÏl a = ÙôƒÜ˛ñ ÙôƒÙyñ §Çáƒy=Ó˚& Ùyl

~SÈyí˛¸yñ àí˛¸ !Óã%˛ƒ!ï˛ = a h
n

u i
i

n

+






=

∑1

1

, ˆÎáyˆÏl ui=
x a

h
i −

b) !Ó!FSÈß¨ ˛õ!Ó˚§Çáƒy !ÓË˛yçˆÏlÓ˚ ˆ«˛ˆÏeñ xyÙÓ˚y çy!lñ

àí˛¸ !Óã%˛ƒ!ï˛ = 
1

1N
f x ai i

i

n

−
=
∑ ,  ˆÎáyˆÏl a = ÙôƒÜ˛ñ ÙôƒÙyñ §Çáƒy=Ó˚& Ùyl

~SÈyí˛¸yñ àí˛¸ !Óã%˛ƒ!ï˛ = a h
N

f ui i
i

n

+






=

∑1

1

, ˆÎáyˆÏl ui=
x a

h
i −
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àí˛¸ ˛õyÌ≈Ü˛ƒ =îyB˛ ≠

ò%!ê˛ Óy ~Ó˚ x!ôÜ˛ ˆ◊!îÓ˚ ˛õ!Ó˚Óï≈˛l¢#°ï˛yÓ˚ ï%˛°ly Ü˛Ó˚yÓ˚ çlƒñ xyˆÏ˛õ!«˛Ü˛ ˛õ!Ó˚Ùy˛õÜ˛ !•ˆÏ§ˆÏÓ àí˛¸ ˛õyÌ≈Ü˛ƒ =îyB˛
àîly Ü˛Ó˚y •Î˚–

àí˛¸ ˛õyÌ≈Ü˛ƒ =îyB˛ = ×100%

ˆË˛òÙyl :

ˆÜ˛yˆÏly Ó˚y!¢ï˛ÌƒÙy°yÎ˚ ã˛°Ü˛ Ó˚y!¢=!°Ó˚ ̂ ÎÔ!àÜ˛ àí˛¸ ̂ ÌˆÏÜ˛ G•z Ó˚y!¢=!°Ó˚ !Óã%˛ƒ!ï˛=!°Ó˚ Óà≈§Ù)ˆÏ•Ó˚ ̂ ÎÔ!àÜ˛ àí˛¸ˆÏÜ˛
ˆË˛òÙyl ÓˆÏ° ~ÓÇ ~!ê˛ˆÏÜ˛ s2 ≤Ãï˛#Ü˛ myÓ˚y §)!ã˛ï˛ Ü˛Ó˚y •Î˚–

n ˛§Çáƒy ˛õÎ≈ˆÏÓ«˛î x1, x2,............xn ~Ó˚ ˆË˛òÙyl !lˆÏ¡¨ ≤Ãò_ ≠s2 =
x x

n

i
i

n

−( )
=
∑ 2

1

!Óã%˛ƒ!ï˛Ó˚ ï˛yÍ˛õÎ≈ ≠

i) Î!ò !Óã%˛ƒ!ï˛ ¢)lƒ •Î˚ñ ï˛ˆÏÓ §ÙhflÏ ˛õÎ≈ˆÏÓ«˛î=!°Ó˚ Ùyl àí˛¸ÙyˆÏlÓ˚ §Ùyl •ˆÏÓ–

ii) Î!ò !Óã%˛ƒ!ï˛ «%˛o •Î˚ ï˛ˆÏÓ ~!ê˛ ~•z •z!Dï˛ ˆòÎ˚ ˆÎ ˛õÎ≈ˆÏÓ«˛î=!°Ó˚ Ùyl àí˛¸ÙyˆÏlÓ˚ Ü˛ySÈyÜ˛y!SÈ •ˆÏÓ–

iii) Î!ò !Óã%˛ƒ!ï˛ Ó,•Í •Î˚ñ ï˛ˆÏÓ àí˛¸Ùyl ˆÌˆÏÜ˛ ˛õÎ≈ˆÏÓ«˛î=!°Ó˚ !Óhfl,Ï!ï˛Ó˚ ˛õ!Ó˚Ùy˛õ ˆÓ!¢ •ˆÏÓ–

§ÙÜ˛ !Óã%˛ƒ!ï˛ åÓy ˛õyÌ≈Ü˛ƒä ≠

ˆË˛òÙyˆÏlÓ˚ ôlydÜ˛ Óà≈Ù)° xÌ≈yÍ σ2 =sÈ üÈˆÜ˛ §ÙÜ˛ ˛õyÌ≈Ü˛ƒ Óy §ÙÜ˛ !Óã%˛ƒ!ï˛ ÓˆÏ°– §ÇˆÏ«˛ˆÏ˛õñ ÙôƒÜ˛ ˆÌˆÏÜ˛

Ù)°üÈàí˛¸ÈüÈÓà≈ ˛õyÌ≈Ü˛ƒ•z §ÙÜ˛ ˛õyÌ≈Ü˛ƒ–

ÜÑ˛yã˛y Ó˚y!¢ï˛ˆÏÌƒÓ˚ ˆË˛òÙyl G §ÙÜ˛ ˛õyÌ≈Ü˛ƒ ≠

n §ÇáƒÜ˛ ˛õÎ≈ˆÏÓ«˛î x1, x2........., xn ~Ó˚ ˆË˛òÙyl G §ÙÜ˛ ˛õyÌ≈Ü˛ƒ !lˆÏ¡¨ ≤Ãò_s2 =
x x

n

x

n

x

n

i
i

n

i
i

n

i
i

n

−( )
= −



















= = =
∑ ∑ ∑2

1

2

1 1

2

~ÓÇ (s) = = −










∑ ∑x

n

x

n

i i
2 2

àí˛¸ ˛õyÌ≈Ü˛ƒ
ÙôƒÜ˛ Óy ÙôƒÙy

ˆË˛òÙyl
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~SÈyí˛¸yñ ˆË˛òÙyl = h
n

u
n

ui i
2 2

2
1 1∑ ∑− 





















ñ   ˆÎáyˆÏl ui=
x a

h
i −

ˆ◊!îÓk˛ Ó˚y!¢ï˛ˆÏÌƒÓ˚ ˆË˛òÙyl G §ÙÜ˛ ˛õyÌ≈Ü˛ƒ ≠

i) x!Ó!FSÈß¨ ˛õ!Ó˚§Çáƒy !ÓË˛yçˆÏlÓ˚ çlƒ ≠

ÙˆÏl Ü˛!Ó˚ x!Ó!FSÈß¨ ̨ õ!Ó˚§Çáƒy !ÓË˛yçl!ê˛ •° x1, x2,.........,xn ~ÓÇ f1, f2,..........,fn– ï˛y•ˆÏ°ñ ≤Ãï˛ƒ«˛ ̨ õk˛!ï˛
xl%ÎyÎ˚#

ˆË˛òÙyl (s2) =
1 2

1N
f x xi i

i

n

−( )
=
∑

=
1 2

2

N N
f x

f x
i i

i i∑ ∑−










~ÓÇ §ÙÜ˛ ˛õyÌ≈Ü˛ƒ (s) =
1 2

1N
f x xi i

i

n

−( )
=
∑

§Ç!«˛Æ ˛õk˛!ï˛Ó˚ §y•yˆÏÎƒñs2 =
1 2

2

N N
f d

f d
i i

i i∑ ∑−








 *

    ~ÓÇñ s =
1 2

2

N
f d

f d

N
i i

i i∑ ∑−










ˆÎáyˆÏlñ di = xi–a,  a = Ü˛!“ï˛ àí˛¸

ii) §hs˝ï˛ ˛õ!Ó˚§Çáƒy !ÓË˛yçˆÏlÓ˚ çlƒ ≠

ôy˛õ ˛õyÌ≈Ü˛ƒ ˛õk˛!ï˛Ó˚ §y•yˆÏÎƒ ÈüüüÈ

ˆË˛òÙyl (s2) = h f u
f u

i i

i i2 2

2

1

N N
∑ ∑−

























   ~ÓÇ §ÙÜ˛ ˛õyÌ≈Ü˛ƒ (s) = h f u
f u

i i
i

n
i i1 2

1

2

N N=
∑ ∑−











ˆÎáyˆÏlñ u
x a

h
i

i=
−

,     a = Ü˛!“ï˛ àí˛¸ñ h = ˆ◊!î ˜òâ≈ƒ
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oT˛Óƒ /

i) §ÙÜ˛ ˛õyÌ≈Ü˛ƒ (s)  G ˆÎÔ!àÜ˛ àí˛¸ (

x

) ~Ó˚ xl%˛õyï˛ˆÏÜ˛ §ÙÜ˛ ˛õyÌ≈Ü˛ƒ =îyB˛ 
σ
x







  Ó°y •Î˚–

ii) ≤ÃÌÙ n §ÇáƒÜ˛ fl∫yË˛y!ÓÜ˛ §ÇáƒyÓ˚ §ÙÜ˛ ˛õyÌ≈Ü˛ƒ !lˆÏ¡¨Ó˚ §)ˆÏeÓ˚ §y•yˆÏÎƒ àîly Ü˛Ó˚y •Î˚ ÈüüüÈ

§ÙÜ˛ ˛õyÌ≈Ü˛ƒ = 
n2 1

12

−

iii) ˆÜ˛yˆÏly Ó˚y!¢ï˛ˆÏÌƒÓ˚ ≤ÃˆÏï˛ƒÜ˛!ê˛ ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ §ˆÏD Î!ò ~Ü˛!ê˛ ô &ÓÜ˛ Ó˚y!¢ ‘K’ =î Ü˛Ó˚y •Î˚ñ ï˛ˆÏÓ ˛õÎ≈ˆÏÓ«˛î=!°Ó˚
lï%˛l ˆË˛òÙyl •ˆÏÓ ˛õÎ≈ˆÏÓ«˛î=!°Ó˚ ˛õ)ˆÏÓ≈Ó˚ ˆË˛òÙyˆÏlÓ˚ K2 =ˆÏîÓ˚ §Ùyl–

iv) ˆÜ˛yˆÏly ã˛°ˆÏÜ˛Ó˚ Ùyl§Ù)ˆÏ•Ó˚ ≤ÃˆÏï˛ƒÜ˛!ê˛Ó˚ §ˆÏD Î!ò ~Ü˛!ê˛ ô &ÓÜ˛ Ó˚y!¢ ˆÎyà !Ü˛ÇÓy ≤ÃˆÏï˛ƒÜ˛!ê˛ ˆÌˆÏÜ˛ ~Ü˛!ê˛ ô &ÓÜ˛ Ó˚y!¢
!ÓˆÏÎ˚yà Ü˛Ó˚y •Î˚ñ ï˛ˆÏÓ ã˛°ˆÏÜ˛Ó˚ §ÙÜ˛ ˛õyÌ≈ˆÏÜ˛ƒÓ˚ ÙyˆÏlÓ˚ ˆÜ˛yˆÏly ˛õ!Ó˚Óï≈˛l •Î˚ ly–

v) ò%•z Óy ~Ó˚ x!ôÜ˛ ˛õ!Ó˚§Çáƒy !ÓË˛yçˆÏlÓ˚ ï%˛°ly Ü˛Ó˚yÓ˚ çlƒ xyÙÓ˚y ï˛yˆÏòÓ˚ ˆË˛òyB˛ ï%˛°ly Ü˛Ó˚Ó– ˆÜ˛yˆÏly !ÓË˛yçˆÏlÓ˚
ˆË˛òyB˛ !l¡¨Ó˚*ˆÏ˛õ §ÇK˛y!Î˚ï˛–

ˆË˛òyB  = 
( )

( )

σ
x

× 100

vi) ˆÓ!¢ ˆË˛òyB˛ !Ó!¢‹T !ÓË˛yçˆÏlÓ˚ ˛õ!Ó˚Óï≈˛l¢#°ï˛y Ü˛Ù ˆË˛òyB˛ !Ó!¢‹T !ÓË˛yçˆÏlÓ˚ ˛õ!Ó˚Óï≈˛l¢#°ï˛yÓ˚ ˆã˛ˆÏÎ˚ ˆÓ!¢ •ˆÏÓ–

xl%¢#°l# ÈüÈ 15
Ü˛ ÈüÈ !ÓË˛yà

˜lÓƒ!_´Ü˛ ≤ÃŸ¿yÓ°# ≠ [ ≤Ã!ï˛!ê˛ ≤ÃˆÏŸ¿Ó˚ Ùyl 1 xÌÓy 2  l¡∫Ó˚ ]

1) Ó‡ !ÓÜ˛“ôÙ≈# ≤ÃŸ¿ :

i) 3, 10, 10, 4, 7, 10, 5 ÈüüüÈ ~•z Ó˚y!¢=ˆÏ°yÓ˚ ˆÎÔ!àÜ˛ àˆÏí˛¸Ó˚ §yˆÏ˛õˆÏ«˛ àí˛¸ ˛õyÌ≈Ü˛ƒ •ˆÏÓ ÈüüüÈ

a) 2 b) 2.57 c) 3 d) 3.75

ii) ~Ü˛!ê˛ à!îï˛ ˛õÓ˚#«˛yÎ˚ 9 çl !¢«˛yÌ#≈Ó˚ ≤ÃyÆ l¡∫Ó˚ l#ˆÏã˛ ˆòGÎ˚y •° ≠

50, 69, 20, 33, 53, 39, 40, 65, 59

~•z ≤Ãò_ l¡∫Ó˚=ˆÏ°yÓ˚ ÙôƒÙyÓ˚ §yˆÏ˛õˆÏ«˛ àí˛¸ ˛õyÌ≈Ü˛ƒ •ˆÏÓ ÈüüüÈ

a) 9 b) 10.5 c) 12.67 d) 14.76

iii) 6, 5, 9, 13, 12, 8 G 10 ÈüüüÈ ~•z §Çáƒy=ˆÏ°yÓ˚ §ÙÜ˛ ˛õyÌ≈Ü˛ƒ •°

a) 
52

7
b) 

52

7
c) 6 d) 6

§ÙÜ˛ ˛õyÌ≈Ü˛ƒ
     ÙôƒÜ˛
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iv) ˛õ!Ó˚§Çáƒy !ÓË˛yçˆÏlÓ˚ ˆ«˛ˆÏe ˆÎ §)e!ê˛ ≤ÃˆÏÎ˚yà Ü˛ˆÏÓ˚ §ÙÜ˛ ˛õyÌ≈Ü˛ƒ àîly Ü˛Ó˚y •Î˚ ˆ§!ê˛ •° ÈüüüÈ

a) σ = −










∑
∑

∑
∑

fd

f

fd

f

2
2

b) σ =








 −∑

∑
∑
∑

fd

f

fd

f

2
2

c) σ = −∑
∑

∑
∑

fd

f

fd

f

2

d) σ =








 −∑

∑
∑
∑

fd

f

fd

f

2
2

v) Î!ò ˆË˛òÙyl V ~ÓÇ §ÙÜ˛ ˛õyÌ≈Ü˛ƒ s •Î˚ ï˛ˆÏÓ ÈüüüÈ

a) V=s2 b) V =
1

2σ
c) V2=s d) V=

1

σ

vi) Î!ò n=10, X =12  ~ÓÇ x i
2 1530=∑  •Î˚ñ ï˛ˆÏÓ ˆË˛òyB˛ •ˆÏÓ ÈüüüÈ

a) 36% b) 41% c) 25% d) ~ˆÏòÓ˚ ˆÜ˛yˆÏly!ê˛•z lÎ˚

vii) a, a+d, a+2d, ......., a+2nd  ˆ◊!î!ê˛Ó˚ ˆÎÔ!àÜ˛ àí˛¸ ˆÌˆÏÜ˛ àí˛¸ ˛õyÌ≈Ü˛ƒ •° ÈüüüÈ

a) 
( )n d

n

+
+
1

2 1
b) 

nd

n2 1+
c) 

n n d

n

( )+
+
1

2 1
d) ~ˆÏòÓ˚ ˆÜ˛yˆÏly!ê˛•z lÎ˚

viii) 10 !ê˛ ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ ˆÎÔ!àÜ˛ àí˛¸ 50 ˆÌˆÏÜ˛ ï˛yˆÏòÓ˚ !Óã%˛ƒ!ï˛Ó˚ ÓˆÏà≈Ó˚ §Ù!‹T 250 •ˆÏ°ñ ˆË˛òyB˛ •ˆÏÓ ÈüüüÈ

a) 10% b) 40% c) 50% d) ~ˆÏòÓ˚ ˆÜ˛yˆÏly!ê˛•z lÎ˚

ix) 10!ê˛ §ÇáƒyÓ˚ §Ù!‹T 12 ~ÓÇ ï˛yˆÏòÓ˚ ÓˆÏà≈Ó˚ §Ù!‹T •° 18ñ ï˛yˆÏòÓ˚ §ÙÜ˛ ˛õyÌ≈Ü˛ƒ •ˆÏÓ ÈüüüÈ

a) 
2

5
b) 

1

5
c) 

3

5
d) 

4

5

x) 20!ê˛ ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ 30 ~Ó˚ §yˆÏ˛õˆÏ«˛ !Óã%˛ƒ!ï˛Ó˚ Ó#çày!î!ï˛Ü˛ ˆÎyàÊ˛° 2 •ˆÏ°ñ ˛õÎ≈ˆÏÓ«˛î=!°Ó˚ ˆÎÔ!àÜ˛ àí˛¸
•ˆÏÓ ÈüüüÈ
a) 30 b) 30.1 c) 30.2 d) 30.3

xi) !lˆÏ¡¨Ó˚ ˆÎ §)ˆÏeÓ˚ §y•yˆÏÎƒ ˆË˛òyB˛ !lî≈Î˚ Ü˛Ó˚y •Î˚ ï˛y •° ÈüüüÈ

a) ´100 b) 

c)  ´100 d) 

xii) ˆÜ˛yˆÏly ̂ ◊!îÓ˚ §Çáƒy=Ó˚& Ùyl Î!ò ̂ ◊!î!ê˛Ó˚ ̂ ÎÔ!àÜ˛ àí˛¸ÈüÈ~Ó˚ ̂ ã˛ˆÏÎ˚ 12 ̂ Ó!¢ •Î˚ñ ï˛ˆÏÓ ̂ ◊!îÓ˚ §Çáƒy=Ó˚& Ùyl
~Ó˚ ÙôƒÙyl ˆÌˆÏÜ˛ Îï˛ ˆÓ!¢ •ˆÏÓ ï˛y •°

a) 4 b) 8 c) 6 d) 12

§ÙÜ˛ ˛õyÌ≈Ü˛ƒ
ˆÎÔ!àÜ˛ àí˛¸

§ÙÜ˛ ˛õyÌ≈Ü˛ƒ
ˆÎÔ!àÜ˛ àí˛¸

ˆÎÔ!àÜ˛ àí˛¸
§ÙÜ˛ ˛õyÌ≈Ü˛ƒ˛

ˆÎÔ!àÜ˛ àí˛¸
§ÙÜ˛ ˛õyÌ≈Ü˛ƒ˛
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xiii) ˆÜ˛yˆÏly !ÓË˛yçˆÏlÓ˚ ÙôƒÙy G §ÙÜ˛ ˛õyÌ≈Ü˛ƒ ÎÌye´ˆÏÙ 20 G 4– Î!ò ≤Ã!ï˛!ê˛ §ÇáƒyÓ˚ §yˆÏÌ 2 ˆÎyà Ü˛Ó˚y •Î˚ñ
ï˛ˆÏÓ lï%˛l ÙôƒÙy G §ÙÜ˛ ˛õyÌ≈Ü˛ƒ •ˆÏÓ ÈüüüÈ

a) 20, 4 b) 22, 6 c) 22, 4 d) 20, 6

xiv) 13, 17, 21, 37, 8, 10 13, 26 ÈüüüÈ ~•z Ó˚y!¢=ˆÏ°yÓ˚ ≤Ã§yÓ˚ •°

a) 19 b) 39 c) 29 d) ~ˆÏòÓ˚ ˆÜ˛yˆÏly!ê˛•z lÎ˚

xv) Î!ò ˆÜ˛yˆÏly !ÓË˛yçˆÏl ˆÎÔ!àÜ˛ àí˛¸ = ÙôƒÙy = §Çáƒy=Ó˚& Ùyl •Î˚ñ ï˛ˆÏÓ !ÓË˛yçl!ê˛ •ˆÏÓ ÈüüüÈ

a) ≤Ã!ï˛§Ù !ÓË˛yçl

b) x≤Ã!ï˛§Ù !ÓË˛yçl

c) ≤Ã!ï˛§Ù !ÓË˛yçl G x≤Ã!ï˛§Ù í˛zË˛Î˚ !ÓË˛yçl

d) ~ˆÏòÓ˚ ˆÜ˛yˆÏly!ê˛•z lÎ˚

xvi) Î!ò ≤ÃÌÙ n §ÇáƒÜ˛ fl∫yË˛y!ÓÜ˛ §ÇáƒyÓ˚ ˆÎÔ!àÜ˛ àí˛¸ 
5

9

n
•Î˚ñ ï˛ˆÏÓ n =

a) 5 b) 4 c) 9 d) 10

xvii) ˆÜ˛yl‰!ê˛ !Óhfl,Ï!ï˛ ˛õ!Ó˚Ùy˛õ ˛õk˛!ï˛⁄

a) ≤Ã§yÓ˚ b) ã˛ï%˛Ì≈Ü˛ ˛õyÌ≈Ü˛ƒ c) àí˛¸ ˛õyÌ≈Ü˛ƒ c) í˛z˛õˆÏÓ˚Ó˚ ˛§Ó=ˆÏ°y

xviii) l#ˆÏã˛Ó˚ ˆÜ˛yl‰!ê˛ ˛õ!Ó˚Óï≈˛ˆÏl ˆË˛òÙyl x˛õ!Ó˚Ó!ï≈˛ ÌyˆÏÜ˛⁄

a) ÷ô%Ùye Ù)°!Ó®%Ó˚ xÓfiÌyl b) ÷ô%Ùye ˆflÒ°
c) Ù)°!Ó®%Ó˚ xÓfiÌyl G ˆflÒ° í˛zË˛Î˚•z d) ~ˆÏòÓ˚ ˆÜ˛yˆÏly!ê˛•z lÎ˚

xix) ôÓ˚y ÎyÜ˛ñ ã˛°Ü˛ XÈüÈ~Ó˚ x1, x2,.........,xn Ùyl xyˆÏSÈ ~ÓÇ ã˛°Ü˛È YüÈ~Ó˚ y1, y2,.........yn Ùyl xyˆÏSÈ ˆÎáyˆÏl
yi=axi+bi , i=1,2,.......,n– ï˛y•ˆÏ° ÈüüüÈ

a) Var(Y) = a2Var(X) b) Var(X) = a2Var(Y)
c) Var(X) = Var(X)+b d) ~ˆÏòÓ˚ ˆÜ˛yˆÏly!ê˛•z lÎ˚

xx) Î!ò ã˛°Ó˚y!¢ X ~Ó˚ §ÙÜ˛ ˛õyÌ≈Ü˛ƒ s •Î˚ñ ï˛ˆÏÓ ã˛°Ó˚y!¢ 
aX b

c

+
~Ó˚ §ÙÜ˛ ˛õyÌ≈Ü˛ƒ •ˆÏÓ ÈüüüÈ

a) as b) 
a

c
σ c) 

a

c
σ d) 

a b

c

σ +

xxi) Î!ò X G Y ã˛°Ó˚y!¢ ò%!ê˛ Y
X

=
+a b

c
 §¡õÜ≈˛ myÓ˚y §ÇÎ%_´ •Î˚ñ ˆÎáyˆÏl a, b, c •° ô &ÓÜ˛ Ó˚y!¢ ~ÓÇ

ac <0, ï˛y•ˆÏ° ÈüüüÈ

a) σ σY X=
a

c
b) σ σY X= −

a

c
c) σ σY X= +

a

c
b d) ~ˆÏòÓ˚ ˆÜ˛yˆÏly!ê˛•z lÎ˚
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xxii) ≤ÃÌÙ 10!ê˛ fl∫yË˛y!ÓÜ˛ §ÇáƒyÓ˚ §ÙÜ˛ ˛õyÌ≈Ü˛ƒ •° ÈüüüÈ

a) 5.5 b) 3.87 c) 2.97 d) 2.87

xxiii)  60!ê˛ ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ §Ù!‹T ~ÓÇ ï˛yˆÏòÓ˚ ÓˆÏà≈Ó˚ §Ù!‹T !lˆÏ¡¨ ˆòGÎ˚y •° ≠

x2 18000∑ =  ~ÓÇ x∑ = 960

ï˛y•ˆÏ°ñ ˛õÎ≈ˆÏÓ«˛î=ˆÏ°yÓ˚ ˆË˛òÙyl •ˆÏÓ ÈüüüÈ

a) 6.63 b) 16 c) 22 d) 44

xxiv) ò%!ê˛ !ÓË˛yçˆÏlÓ˚ ˆË˛òyB˛ ÎÌye´ˆÏÙ 50 G 60 ~ÓÇ ~ˆÏòÓ˚ ˆÎÔ!àÜ˛ àí˛¸ ÎÌye´ˆÏÙ 30 G 25 •ˆÏ°ñ ~ˆÏòÓ˚ §ÙÜ˛
!Óã%˛ƒ!ï˛Ó˚ ˛õyÌ≈Ü˛ƒ •ˆÏÓ ÈüüüÈ

a) 0 b) 1 c) 1.5 d) 2.5

xxv) ˆ§°!§Î˚y§ ï˛y˛õÙyeyÎ˚ !Ü˛S%È Ó˚y!¢ï˛ˆÏÌƒÓ˚ §ÙÜ˛ ̨ õyÌ≈Ü˛ƒ •° 5– Î!ò ~•z ï˛Ìƒ=ˆÏ°yˆÏÜ˛ Ê˛yˆÏÓ˚l•y•zˆÏê˛ Ó˚*˛õyhs˝!Ó˚ï˛
Ü˛Ó˚y •Î˚ñ ï˛ˆÏÓ ï˛yˆÏòÓ˚ ˆË˛òÙyl •ˆÏÓ ÈüüüÈ

a) 81 b) 57 c) 36 d) 25

xxvi) ≤ÃÌÙ10!ê˛ ôlydÜ˛ ˛õ)î≈§Çáƒy !ÓˆÏÓã˛ly Ü˛Ó˚y •°– Î!ò ≤Ã!ï˛!ê˛ §ÇáƒyÓ˚ §yˆÏÌ ≤ÃÌˆÏÙ –1 =î ~ÓÇ ï˛yÓ˚˛õÓ˚
≤Ã!ï˛!!ê˛ §ÇáƒyÓ˚ §yˆÏÌ 1 ˆÎyà Ü˛Ó˚y •Î˚ñ ≤ÃyÆ §Çáƒy=ˆÏ°yÓ˚ ˆË˛òÙyl •ˆÏÓ ÈüüüÈ

a) 8.25 b) 6.5 c) 3.87 d) 2.87

2. x!ï˛ §Ç!«˛ÆôÙ≈# ≤ÃŸ¿ ≠

i) Ó˚y!¢!ÓK˛yˆÏlÓ˚ §ÇK˛y òyG–

ii) ≤ÃÌÙ n §ÇáƒÜ˛ fl∫yË˛y!ÓÜ˛ §ÇáƒyÓ˚ âˆÏlÓ˚ ˆÎÔ!àÜ˛ àí˛¸ !lî≈Î˚ Ü˛ˆÏÓ˚y–

iii) ˆÜ˛yˆÏly ˆ§ˆÏê˛ xhs˝Ë%≈˛_´ §Çáƒy=ˆÏ°yÓ˚ àí˛¸Ùyl •° x – Î!ò ≤Ã!ï˛!ê˛ §Çáƒy ˆÌˆÏÜ˛ 4 !ÓˆÏÎ˚yà Ü˛Ó˚y •Î˚ñ ï˛ˆÏÓ lï%˛l
˛≤ÃyÆ §Çáƒy=ˆÏ°yÓ˚ àí˛¸Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

iv) n §ÇáƒÜ˛ ̨õÎ≈ˆÏÓ«˛î x1, x2, ........., xn ~Ó˚ ̂ ÎÔ!àÜ˛ àí˛¸ Î!ò 

x

 •Î˚ñ ï˛ˆÏÓ x xi
i

n

−( )
=
∑

1

 ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

v) Î!ò ˆÜ˛yˆÏly ã˛°ˆÏÜ˛Ó˚ Ùyl=!° 0,1,2,.......,n ~ÓÇ ~ˆÏòÓ˚ xl%Ó˚*˛õ ˛õ!Ó˚§Çáƒy=ˆÏ°y nc0, nc1,..........ncn •Î˚ñ
ï˛ˆÏÓ x=0ÈüÈ~Ó˚ §yˆÏ˛õˆÏ«˛ Ó˚y!¢ï˛Ìƒ=ˆÏ°yÓ˚ àí˛¸ÈüÈÓà≈ÈüÈ!Óã%˛ƒ!ï˛ Ü˛ï˛ •ˆÏÓ⁄

vi) (1+x)30 !Óhfl,Ï!ï˛Ó˚ §•à§Ù)ˆÏ•Ó˚ ˆÎÔ!àÜ˛ àí˛¸ !lî≈Î˚ Ü˛ˆÏÓ˚y–

vii) ˆÜ˛yˆÏly !Óòƒy°ˆÏÎ˚Ó˚ ~Ü˛yò¢ ˆ◊!îÓ˚ñ AÈüÈ!ÓË˛yˆÏàÓ˚ 25 çl !¢«˛yÌ#≈Ó˚ àí˛¸ l¡∫Ó˚ 47ñ BÈüÈ!ÓË˛yˆÏàÓ˚ 35 çl
!¢«˛yÌ#≈Ó˚ àí˛¸ l¡∫Ó˚ 51 ~ÓÇ CÈüÈ!ÓË˛yˆÏàÓ˚ 30 çl !¢«˛yÌ#≈Ó˚ àí˛¸ l¡∫Ó˚ 53– ï˛y•ˆÏ°ñ !ï˛l!ê˛ !ÓË˛yˆÏàÓ˚ ˆÙyê˛
!¢«˛yÌ#≈Ó˚ àí˛¸ l¡∫Ó˚ !lî≈Î˚ Ü˛ˆÏÓ˚y–

viii) ≤ÃÌÙ (n+1) §ÇáƒÜ˛ fl∫yË˛y!ÓÜ˛ §ÇáƒyÓ˚ §ÙÜ˛ ˛õyÌ≈Ü˛ƒ !lî≈Î˚ Ü˛ˆÏÓ˚y–
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ix) Î!ò x1, x2, x3, x4 G x5 ˛õÎ≈ˆÏÓ«˛î=ˆÏ°yÓ˚ ˆÎÔ!àÜ˛ àí˛¸ m ~ÓÇ §ÙÜ˛ ˛õyÌ≈Ü˛ƒ s •Î˚ ï˛ˆÏÓñ Kx1, Kx2, Kx3,
Kx4 G Kx5 ˛õÎ≈ˆÏÓ«˛î=ˆÏ°yÓ˚ §ÙÜ˛ ˛õyÌ≈Ü˛ƒ !lî≈Î˚ Ü˛ˆÏÓ˚y–

x) Î!ò 2a, 3, 2, 11 ~Ó˚ ˆË˛òÙyl 12.25 •Î˚ ï˛ˆÏÓ a ÈüÈ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

á ÈüÈ !ÓË˛yà

3. §Ç!«˛ÆôÙ≈# ≤ÃŸ¿yÓ°# ≠ [ ≤Ã!ï˛!ê˛ ≤ÃˆÏŸ¿Ó˚ Ùyl 3  l¡∫Ó˚ ]

i) 200!ê˛ ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ ˆÎÔ!àÜ˛ àí˛¸ G §ÙÜ˛ ˛õyÌ≈Ü˛ƒ •° ÎÌye´ˆÏÙ 48 G 3– ~•z ˛õÎ≈ˆÏÓ«˛î=ˆÏ°yÓ˚ ˆÎyàÊ˛°
~ÓÇ ~ˆÏòÓ˚ ÓˆÏà≈Ó˚ ˆÎyàÊ˛° !lî≈Î˚ Ü˛ˆÏÓ˚y–

ii) ~Ü˛çl !¢«˛yÌ#≈ 100!ê˛ ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ àí˛¸ G §ÙÜ˛ ˛õyÌ≈ˆÏÜ˛ƒÓ˚ Ùyl ˆ˛õˆÏÎ˚!SÈ° ÎÌye´ˆÏÙ 40 G 5.1ó !Ü˛v ˛õˆÏÓ˚
ˆòáy ˆà°ñ ˆ§ ~Ü˛!ê˛ ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ Ùyl Ë%˛°e´ˆÏÙ 40 ~Ó˚ ˛õ!Ó˚ÓˆÏï≈˛ 50 !lˆÏÎ˚ˆÏSÈ– §!ë˛Ü˛ àí˛¸ G §!ë˛Ü˛ §ÙÜ˛
˛õyÌ≈ˆÏÜ˛ƒÓ˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

iii) !l¡¨!°!áï˛ Ó˚y!¢=ˆÏ°yÓ˚ àí˛¸ §yˆÏ˛õˆÏ«˛ àí˛¸ ˛õyÌ≈Ü˛ƒ !lî≈Î˚ Ü˛ˆÏÓ˚y ≠

6.5, 5, 5.25, 5.25, 5.5, 4.75, 4.5, 6.25, 3, 5, 4, 9, 3, 3.75, 4, 3, 4, 5

iv) !l¡¨!°!áï˛ §ÇáƒyˆÏ◊!î=ˆÏ°yÓ˚ ÙôƒÙy ˆÌˆÏÜ˛ àí˛¸ ˛õyÌ≈Ü˛ƒ !lî≈Î˚ Ü˛ˆÏÓ˚y ≠

34, 66, 30, 38, 44, 50, 40, 60, 42, 52

v) !lˆÏ¡¨ ≤Ãò_ Ó˚y!¢=ˆÏ°yÓ˚ ˆË˛òyB˛ !lî≈Î˚ Ü˛ˆÏÓ˚y ≠

12, 6, 7, 3, 15, 10, 18, 5

vi) 10!ê˛ ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ ˆË˛òÙyl •° 4– Î!ò ≤Ã!ï˛!ê˛ ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ §yˆÏÌ 3 =î Ü˛Ó˚y •Î˚ ï˛ˆÏÓ ≤ÃyÆ lï%˛l
˛õÎ≈ˆÏÓ«˛î=ˆÏ°yÓ˚ ˆË˛òÙyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

vii) ˆÜ˛yˆÏly ˛õ!Ó˚§Çáƒy !ÓË˛yçˆÏlÓ˚ çlƒ Î!ò xyÙÓ˚y ˆË˛òyB˛ = 26.73%ñ ˆÎÔ!àÜ˛ àí˛¸ = 39.5 ˛õy•zñ ï˛ˆÏÓ §ÙÜ˛
˛õyÌ≈Ü˛ƒ åsä !lî≈Î˚ Ü˛ˆÏÓ˚y–

viii) Î!ò ~Ü˛!ê˛ !ÓË˛yçˆÏl x −( ) =∑ 5 3 ñ x −( ) =∑ 5 43
2  ~ÓÇ ˆÙyê˛ ˛õÎ≈ˆÏÓ«˛î §Çáƒy = 18 •Î˚ñ ï˛ˆÏÓ

ˆÎÔ!àÜ˛ àí˛¸ G §ÙÜ˛ ˛õyÌ≈Ü˛ƒ !lî≈Î˚ Ü˛ˆÏÓ˚y–

ix) n §ÇáƒÜ˛ ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ ˆË˛òÙyl •° s2– Î!ò ≤Ã!ï˛!ê˛ ˛õÎ≈ˆÏÓ«˛îˆÏÜ˛ a myÓ˚y =î Ü˛Ó˚y •Î˚ñ ï˛ˆÏÓ ˆòáyG ˆÎ lï%˛l
˛õÎ≈ˆÏÓ«˛î ˆ§ˆÏê˛Ó˚ ˆË˛òÙyl a2s2 •ˆÏÓ–

x) ò%!ê˛ ˆ§ˆÏê˛Ó˚ ≤ÃˆÏï˛ƒÜ˛!ê˛ˆÏï˛ 20!ê˛ Ü˛ˆÏÓ˚ ˛õÎ≈ˆÏÓ«˛î xyˆÏSÈ ~ÓÇ ï˛yˆÏòÓ˚ ~Ü˛•z §ÙÜ˛ ˛õyÌ≈Ü˛ƒ 5– ≤ÃÌÙ ˆ§ê˛!ê˛Ó˚ àí˛¸
Ùyl 17 ~ÓÇ !mï˛#Î˚ ˆ§ê˛!ê˛Ó˚ àí˛¸Ùyl 22– ≤Ãò_ ò%!ê˛ ˆ§ê˛ˆÏÜ˛ ~Ü˛!eï˛ Ü˛ˆÏÓ˚ ≤ÃyÆ ˆ§ê˛!ê˛Ó˚ §ÙÜ˛ ˛õyÌ≈Ü˛ƒ !lî≈Î˚
Ü˛ˆÏÓ˚y–
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à ÈüÈ !ÓË˛yà

ò#â≈ í˛z_Ó˚ôÙ#≈ ≤ÃŸ¿yÓ°# ≠ [ ≤Ã!ï˛!ê˛ ≤ÃˆÏŸ¿Ó˚ Ùyl 4 xÌÓy 6 l¡∫Ó˚ ]
i) !lˆÏ¡¨ ≤Ãò_ !ÓË˛yçˆÏlÓ˚ ˆÎÔ!àÜ˛ àˆÏí˛¸Ó˚ §yˆÏ˛õˆÏ«˛ àí˛¸ ˛õyÌ≈Ü˛ƒ !lî≈Î˚ Ü˛ˆÏÓ˚y ≠

 xyÜ˛yÓ˚ å!Ù!Ùä 20 21 22 23 24

 ˛õ!Ó˚§Çáƒy 6 4 5 1 4

ii) ≤ÃÌÙ n §ÇáƒÜ˛ fl∫yË˛y!ÓÜ˛ §ÇáƒyÓ˚ ˆÎÔ!àÜ˛ àˆÏí˛¸Ó˚ §yˆÏ˛õˆÏ«˛ àí˛¸ ˛õyÌ≈Ü˛ƒ !lî≈Î˚ Ü˛ˆÏÓ˚y–

iii) !lˆÏ¡¨Ó˚ ≤Ãò_ Ó˚y!¢ï˛ˆÏÌƒÓ˚ ÙôƒÙyÓ˚ §yˆÏ˛õˆÏ«˛ àí˛¸ !Óã%˛ƒ!ï˛ !lî≈Î˚ Ü˛ˆÏÓ˚y ≠

 ˆ◊!î!ÓË˛yà 0-6 6-12 12-18 18-24 24-30

 ˛õ!Ó˚§Çáƒy 4 5 3 6 2

iv) !lˆÏ¡¨ ≤Ãò_ ˛õ!Ó˚§Çáƒy !ÓË˛yçl!ê˛Ó˚ ˆË˛òÙyl •° 160ñ ˆÎáyˆÏl A •° ôÁlydÜ˛ xá[˛ §Çáƒy– AÈüÈ~Ó˚ Ùyl
!lî≈Î˚ Ü˛ˆÏÓ˚y ≠

   x A 2A 3A 4A 5A 6A
   f 2 1 1 1 1 1

v) !lˆÏ¡¨ ≤Ãò_ ˛õ!Ó˚§Çáƒy !ÓË˛yçˆÏlÓ˚ çlƒ §ÙÜ˛ ˛õyÌ≈Ü˛ƒ !lî≈Î˚ Ü˛ˆÏÓ˚y ≠

    x 2 3 4 5 6 7
    f 4 9 16 14 11 6

vi) !l¡¨!°!áï˛ ˛õ!Ó˚§Çáƒy !ÓË˛yçl!ê˛Ó˚ àí˛¸Ùyl ~ÓÇ ˆË˛òÙyl !lî≈Î˚ Ü˛ˆÏÓ˚y ≠

    x 1£x<3 3£x<5 5£x<7 7£x<10
    f 6 4 5 1

vii) !lˆÏ¡¨Ó˚ §yÓ˚!îˆÏï˛ 70!ê˛ çyˆÏÓ˚ Ü˛!Ê˛Ó˚ Gçl ˆòáyˆÏly •ˆÏÎ˚ˆÏSÈ ≠

 Gçl å@˝ÃyˆÏÙä 200-201 201-202 202-203 203-204 204-205 205-206

 ˛õ!Ó˚§Çáƒy 13 27 18 10 1 1

í˛z˛õˆÏÓ˚Ó˚ !ÓË˛yçl!ê˛Ó˚ ˆË˛òÙyl G §ÙÜ˛ ˛õyÌ≈Ü˛ƒ !lî≈Î˚ Ü˛ˆÏÓ˚y–

viii) ˆÜ˛yˆÏly §Ùyhs˝Ó˚ ≤Ãà!ï˛ñ ÎyÓ˚ ≤ÃÌÙ ˛õò a G §yôyÓ˚î xhs˝Ó˚ dÈñ È~Ó˚ ≤ÃÌÙ n §ÇáƒÜ˛ ˛õˆÏòÓ˚ ˆÎÔ!àÜ˛ àí˛¸ G §ÙÜ˛
˛õyÌ≈Ü˛ƒ !lî≈Î˚ Ü˛ˆÏÓ˚y–

ix) ò%•z çl !¢«˛yÌ#≈ñ Ó˚!Ó G •y!§lyÓ˚ 20!ê˛ ˛õÓ˚#«˛yÎ˚ ≤ÃyÆ l¡∫Ó˚ å100 ~Ó˚ ÙˆÏôƒä ~Ó˚ ï˛y!°Ü˛y !lˆÏ¡¨ ˆòGÎ˚y •° ≠
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Ó˚!Ó •y!§ly

25 10
50 70
45 50
30 20
70 95
42 55
36 42
48 60
35 48
60 80

ï˛yˆÏòÓ˚ ò%•z çˆÏlÓ˚ ÙˆÏôƒ ˆÜ˛ ˆÓ!¢ Ó%!k˛Ùyl G ˆÜ˛ ˆÓ!¢ ôyÓ˚yÓy!•Ü˛⁄

x) ~Ü˛!ê˛ @˝Ã&ˆÏ˛õ 100!ê˛ ˛õÎ≈ˆÏÓ«˛ˆÏîÓ˚ ˆÎÔ!àÜ˛ àí˛¸ G §ÙÜ˛ ˛õyÌ≈ˆÏÜ˛ƒÓ˚ Ùyl ˛õyGÎ˚y ˆàˆÏSÈ ÎÌye´ˆÏÙ 20 G 3– !Ü˛v
˛õˆÏÓ˚ ̂ òáy ̂ à° ̂ Î !ï˛l!ê˛ ̨õÎ≈ˆÏÓ«˛ˆÏîÓ˚ Ùyl Ë%˛°e´ˆÏÙ 21, 21 G 18 ̂ lGÎ˚y •ˆÏÎ˚ˆÏSÈ– Î!ò Ë%˛° ̨õÎ≈ˆÏÓ«˛î=ˆÏ°y
Óyò ˆòGÎ˚y •Î˚ñ ï˛ˆÏÓ xÓ!¢‹T ˛õÎ≈ˆÏÓ«˛î=ˆÏ°yÓ˚ àí˛¸ Ùyl G §ÙÜ˛ ˛õyÌ≈Ü˛ƒ !lî≈Î˚ Ü˛ˆÏÓ˚y–

xi) ~Ü˛!ê˛ @˝Ã&ˆÏ˛õ 200 çl ˛õÓ˚#«˛yÌ#≈Ó˚ ≤ÃyÆ l¡∫ˆÏÓ˚Ó˚ ˆÎÔ!àÜ˛ àí˛¸ G §ÙÜ˛ ˛õyÌ≈ˆÏÜ˛ƒÓ˚ Ùyl ˛õyGÎ˚y ˆàˆÏSÈ ÎÌye´ˆÏÙ
40 G 15– ˛õˆÏÓ˚ ˆòáy ˆà° ˆÎ ~Ü˛!ê˛ l¡∫Ó˚ Ë%˛°Ó¢ï˛/ 43 ~Ó˚ ˛õ!Ó˚ÓˆÏï≈˛ 34 ˛õí˛¸y •ˆÏÎ˚ˆÏSÈ– ï˛y•ˆÏ° §!ë˛Ü˛ àí˛¸
G §!ë˛Ü˛ §ÙÜ˛ ˛õyÌ≈Ü˛ƒ !lî≈Î˚ Ü˛ˆÏÓ˚y–
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í z̨_Ó˚Ùy°y

Ü˛ ÈüÈ !ÓË˛yà

1. i) b ii) c iii) b iv) a v) a vi) c
vii) c viii) a ix) c x) b xi) a xii) b
xiii) c xiv) c xv) a xvi) c xvii) d xviii) a
xix) a xx) c xxi)  b xxii) d xxiii) d xxiv) a
xxv) a xxvi) a

2. i)  Ó˚y!¢!ÓK˛yl Ó°ˆÏï˛ ̂ ÓyV˛yÎ˚ ̂ §•z §Ü˛° ̨õk˛!ï˛ ÎyÓ˚ §y•yˆÏÎƒ ̨õ!Ó˚Ùyîàï˛ Ó˚y!¢ï˛Ìƒ §Ç@˝Ã•ñ í˛z˛õfliy˛õlyñ ̂ ◊!î!Ólƒy§ñ
!ÓˆÏŸ’£Ïî ~ÓÇ Óƒyáƒy Ü˛Ó˚y–

ii) n n( )+1

4

2

ii) x − 4 iv)  0 v)  
n n( )+1

4
vi) 2

31

30

vii) 153.4

viii) 
n n( )+ 2

12
ix) Ks x) 3, 

7

3

á ÈüÈ !ÓË˛yà

3. i) 9600; 4,62,600 ii) àí˛¸ = 39.9, s=5 ii) 1.041 iv) 8.7 v) 51.26%

vi) 36 vii) 10.56 viii) àí˛¸ = 5.16, s= 1.53     x) 5.59

à ÈüÈ !ÓË˛yà

4. i) –1.25 ii) 

4
n

iii) 7 iv) 7 v) 1.38 vi) 4.043

vii) 1.1655, 1.08 viii) àí˛¸ = a
n

d+
−( )1

2
, §ÙÜ˛ ˛õyÌ≈Ü˛ƒ = d

n2 1

12

−

ix) •y!§ly ˆÓ!¢ ôyÓ˚yÓy!•Ü˛ G ˆÓ!¢ Ó%!k˛Ùyl x) àí˛¸ =39.9,  §ÙÜ˛ ˛õyÌ≈Ü˛ƒ =5

xi) 40.045, 14.995
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xôƒyÎ˚ ÈüüüÈ 16

§Ω˛yÓly åProbabilityä˛

=Ó˚&c˛õ)î≈ !Ó£ÏÎ˚ G Ê˛°yÊ˛° ≠

l ˛õÓ˚#«˛y ≠

~Ü˛!ê˛ xl%§¶˛yl Îy !Ü˛S%È §%§ÇK˛yï˛ Ê˛°yÊ˛° ̃ ï˛!Ó˚ Ü˛Ó˚ˆÏï˛ ̨ õyˆÏÓ˚ ï˛y ̨ õÓ˚#«˛y !•§yˆÏÓ ̨õ!Ó˚!ã˛ï˛ •Î˚– ̨õÓ˚#«˛y §yôyÓ˚îï˛ ò%•z
≤ÃÜ˛yˆÏÓ˚Ó˚ ÎÌy ÈüüüÈ

i) ˛õ!Ó˚îyÙÓyò# Óy !lô≈yÓ˚Ü˛ ˛õÓ˚#«˛y ~ÓÇ

ii) §Ù§Ω˛Ó ˛õÓ˚#«˛y

l §Ù§Ω˛Ó ˛õÓ˚#«˛y ≠

ˆÎ §Ó ˛õÓ˚#«˛y ˆÜ˛yˆÏly x!Ë˛ß¨ ¢ˆÏï≈˛ ÓyÓ˚ÓyÓ˚ ˛õ!Ó˚ã˛y!°ï˛ Ü˛Ó˚y •Î˚ñ ï˛yˆÏòÓ˚ §Ù§Ω˛Ó ˛õÓ˚#«˛y ÓˆÏ°– ˆÎÙlñ ~Ü˛!ê˛ Ù%oy
í˛zÍˆÏ«˛˛õˆÏlÓ˚ ˛õÓ˚#«˛yñ ~Ü˛!ê˛ SÈE˛y àí˛¸yˆÏlyÓ˚ ˛õÓ˚#«˛yñ ï˛yˆÏ§Ó˚ ˛õƒyˆÏÜ˛ê˛ ˆÌˆÏÜ˛ ÎˆÏÌFSÈË˛yˆÏÓ ~Ü˛!ê˛ ï˛y§ ê˛ylyÓ˚ ˛õÓ˚#«˛y
•zï˛ƒy!ò–

l Ê˛°yÊ˛° ≠

ˆÜ˛yˆÏly §Ù§Ω˛Ó ˛õÓ˚#«˛y §¡õyòˆÏlÓ˚ ˛õÓ˚ í˛zq$ï˛ Ê˛°ˆÏÜ˛ ˛õÓ˚#«˛y!ê˛Ó˚ Ê˛°yÊ˛° Ó°y •Î˚–

l lÙ%lyˆÏò¢ ≠

ˆÜ˛yˆÏly ~Ü˛!ê˛ §Ù§Ω˛Ó ̨õÓ˚#«˛yÓ˚ §Ω˛yÓƒ §Ó Ê˛°yÊ˛ˆÏ°Ó˚ ̂ §ê‰˛ˆÏÜ˛ lÙ%lyˆÏò¢ Ó°y •Î˚ ~ÓÇ ~ˆÏÜ˛ S myÓ˚y §)!ã˛ï˛ Ü˛Ó˚y •Î˚–
lÙ%lyˆÏò¢ÈüÈ~Ó˚ ≤ÃˆÏï˛ƒÜ˛ í˛z˛õyòylˆÏÜ˛ ~Ü˛ ~Ü˛!ê˛ lÙ%ly !Ó®% Óy âê˛ly !Ó®% Ó°y •Î˚–

í˛zòy•Ó˚îfl∫Ó˚*˛õ : ˆÜ˛yˆÏly ~Ü˛!ê˛ SÈE˛y àí˛¸yˆÏlyÓ˚ ˛õÓ˚#«˛yÎ˚ ≤ÃyÆ Ê˛°yÊ˛°=!° •° 1, 2, 3, 4, 5 xÌÓy 6–

ï˛y•ˆÏ°ñ lÙ%lyˆÏò¢ñ  S = {1, 2, 3, 4, 5, 6}

l âê˛ly ≠

~Ü˛!ê˛ §Ù§Ω˛Ó ̨õÓ˚#«˛yÓ˚ §yˆÏÌ Î%_´ lÙ%lyˆÏòˆÏ¢Ó˚ ≤ÃˆÏï˛ƒÜ˛!ê˛ í˛z˛õˆÏ§ê‰˛ˆÏÜ˛ ~Ü˛ ~Ü˛!ê˛ âê˛ly Ó°y •Î˚ ~ÓÇ ~ˆÏÜ˛ §yôyÓ˚îï˛
‘E’ !òˆÏÎ˚ §)!ã˛ï˛ Ü˛Ó˚y •Î˚–

ˆÎÙl È≠ Î!ò ~Ü˛!ê˛ SÈE˛y !lˆÏ«˛˛õ Ü˛Ó˚y •Î˚ñ ï˛ˆÏÓ lÙ%lyˆÏò¢!ê˛ •ˆÏÓ S = {1, 2, 3, 4, 5, 6}–
xï˛~Ó E={2, 3, 5} •° ~Ü˛!ê˛ âê˛ly–

l !Ó!Ë˛ß¨ ≤ÃÜ˛yˆÏÓ˚Ó˚ âê˛ly ≠

ˆÜ˛yˆÏly âê˛lyÓ˚ í˛z˛õòyˆÏlÓ˚ í˛z˛õÓ˚ !Ë˛!_ Ü˛ˆÏÓ˚ âê˛ly=ˆÏ°yˆÏÜ˛ !l¡¨!°!áï˛Ë˛yˆÏÓ ˆ◊!îÓk˛ Ü˛Ó˚y •Î˚–
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i ) ˆÙÔ!°Ü˛ âê˛ly ≠

ˆÜ˛yˆÏly âê˛lyÎ˚ Î!ò lÙ%ly ˆòˆÏ¢Ó˚ ˆÜ˛Ó°Ùye ~Ü˛!ê˛ lÙ%ly !Ó®% Óy í˛z˛õyòyl ÌyˆÏÜ˛ ï˛ˆÏÓ ï˛yˆÏÜ˛ ˆÙÔ!°Ü˛ âê˛ly
Ó°y •Î˚–
í˛zòy•Ó˚îfl∫Ó˚*˛õ ≠ ôÓ˚y ÎyÜ˛ ò%!ê˛ Ù%oyˆÏÜ˛ !lˆÏ«˛˛õ Ü˛Ó˚y •°– ~ˆÏ«˛ˆÏeñ lÙ%lyˆÏò¢!ê˛ •ˆÏÓ ÈüüüÈ
S = {HH, HT, TH, TT}

ï˛y•ˆÏ°ñ  A={HH}, B={TT} ~Ó˚ ≤ÃˆÏï˛ƒÜ˛!ê˛ ~Ü˛ ~Ü˛!ê˛ ˆÙÔ!°Ü˛ âê˛ly–

ii) ˆÎÔ!àÜ˛ âê˛ly ≠

ˆÜ˛yˆÏly âê˛lyÎ˚ Î!ò lÙ%lyˆÏòˆÏ¢Ó˚ ~Ü˛!ê˛Ó˚ x!ôÜ˛ í˛z˛õyòyl ÌyˆÏÜ˛ñ ï˛ˆÏÓ ï˛yˆÏÜ˛ ˆÎÔ!àÜ˛ âê˛ly Ó°y •Î˚–

í˛zòy•Ó˚î ≠ ~Ü˛!ê˛ SÈE˛y !lˆÏ«˛ˆÏ˛õ xyÙÓ˚y ̂ Î lÙ%lyˆÏò¢!ê˛ ̨ õy•zñ ï˛y •° S={1, 2, 3, 4, 5, 6}– ï˛y•ˆÏ°ñ E={2,

4, 6}, F={1, 3, 5}ÈüÈ~Ó˚ ≤ÃˆÏï˛ƒÜ˛!ê˛ ~Ü˛ ~Ü˛!ê˛ ˆÎÔ!àÜ˛ âê˛ly–

iii) !l!Ÿã˛ï˛ âê˛ly ≠

ˆÎ âê˛ly!ê˛ xÓ¢ƒ•z âê˛ˆÏÓ ï˛yˆÏÜ˛ !l!Ÿã˛ï˛ âê˛ly Ó°y •Î˚– ˆÎˆÏ•ï%˛ lÙ%lyˆÏò¢ !lˆÏç•z !lˆÏçÓ˚ ~Ü˛!ê˛ í˛z˛õˆÏ§ê˛
ï˛y•z lÙ%lyˆÏò¢ ‘S’ •° ~Ü˛!ê˛ !l!Ÿã˛ï˛ âê˛ly–

í˛zòy•Ó˚î ≠ ̂ Ü˛yˆÏly ~Ü˛!ê˛ SÈE˛y !lˆÏ«˛ˆÏ˛õÓ˚ ̨ õÓ˚#«˛yÎ˚ñ 7 ̂ ÌˆÏÜ˛ ̂ SÈyˆÏê˛y fl∫yË˛y!ÓÜ˛ §Çáƒy ̨ õyGÎ˚yÓ˚ âê˛ly •° ~Ü˛!ê˛
!l!Ÿã˛ï˛ âê˛ly–

iv) x§Ω˛Ó Óy ¢)lƒ âê˛ly ≠

ˆÎ âê˛lyÎ˚ ̂ Ü˛yˆÏly í˛z˛õyòyl ̂ l•z ï˛yˆÏÜ˛ x§Ω˛Ó Óy ¢)lƒ âê˛ly Ó°y •Î˚– ¢)lƒ ̂ §ê˛ ‘f’ •° ~Ü˛!ê˛ x§Ω˛Ó âê˛ly–

ˆÎÙl : ˆÜ˛yˆÏly ~Ü˛!ê˛ SÈE˛y !lˆÏ«˛ˆÏ˛õÓ˚ ˛õÓ˚#«˛yÎ˚ñ 1 xˆÏ˛õ«˛y ˆSÈyˆÏê˛y §Çáƒy ˛õyGÎ˚yÓ˚ âê˛ly •° ~Ü˛!ê˛ x§Ω˛Ó
âê˛ly–

v) §Ù§Ω˛Ó âê˛ly ≠

!Ü˛S%È âê˛lyˆÏÜ˛ §Ù§Ω˛Ó âê˛ly Ó°y •ˆÏÓ Î!ò ~ˆÏòÓ˚ ≤ÃˆÏï˛ƒÜ˛!ê˛ âê˛yÓ˚ §Ùyl §%ˆÏÎyà ÌyˆÏÜ˛ xÌ≈yÍñ ≤ÃˆÏï˛ƒÜ˛!ê˛
âê˛ly•z §ÙylË˛yˆÏÓ ≤Ãyôylƒ ˛õyˆÏÓ–

vi) ˛õÓ˚flõÓ˚ !Ó!FSÈß¨ âê˛ly ≠

ò%!ê˛ âê˛lyˆÏÜ˛ ˛õÓ˚flõÓ˚ !Ó!FSÈß¨ âê˛ly Ó°y •ˆÏÓ Î!ò ~ˆÏòÓ˚ ˆÎÈüÈˆÜ˛yˆÏly ~Ü˛!ê˛ âê˛ly âê˛yñ xlƒ âê˛ly!ê˛ âê˛ˆÏÓ ly
~!ê˛ !l!Ÿã˛ï˛ Ü˛ˆÏÓ˚–

xÌ≈yÍñ ò%!ê˛ âê˛ly E
1
 G E

2
 ÈüÈˆÜ˛ ˛õÓ˚flõÓ˚ !Ó!FSÈß¨ âê˛ly Ó°y •ˆÏÓ Î!ò E

1
3E

2
= f •Î˚–

í˛zòy•Ó˚îfl∫Ó˚*˛õ ≠ ˆÜ˛yˆÏly SÈE˛y !lˆÏ«˛ˆÏ˛õÓ˚ ˛õÓ˚#«˛yÎ˚ñ xyÙÓ˚y ˆÎ lÙ%lyˆÏò¢!ê˛ ˛õy•z ï˛y •°
S = {1, 2, 3, 4, 5, 6}
ôÓ˚y ÎyÜ˛ñ E

1
 = {2, 4, 6}, E

2
 = {1, 3, 5}.

ï˛y•ˆÏ°ñ E
1
3E

2
 = f.
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§%ï˛Ó˚yÇ E
1
 G E

2
 âê˛lymÎ˚ ˛õÓ˚flõÓ˚ !Ó!FSÈß¨–

§yôyÓ˚îË˛yˆÏÓñ E
1
, E

2
,............, E

n
 âê˛ly§Ù)•ˆÏÜ˛ ˛õÓ˚flõÓ˚ !Ó!FSÈß¨ Ó°y •ˆÏÓñ Î!ò ï˛yÓ˚y ˆçyí˛¸yÎ˚ ˆçyí˛¸yÎ˚

!Ó!FSÈß¨ •Î˚ xÌ≈yÍñ Î!ò  E
i
3E

j
 = f,  i¹ j •Î˚–

vii) §¡õ)î≈ Óy §Ù@˝Ã âê˛ly ≠

ˆÜ˛yˆÏly §Ù§Ω˛Ó ˛õÓ˚#«˛yÓ˚ §yˆÏÌ Î%_´ ò%•z Óy ï˛ˆÏï˛y!ôÜ˛ âê˛lyˆÏÜ˛ ~Ü˛ˆÏe ˛õ!Ó˚˛õ)î≈ Óy §Ù@˝Ã âê˛ly Ó°y •ˆÏÓ Î!ò
ï˛yˆÏòÓ˚ §ÇˆÏÎyˆÏà ̂ Î ̂ §ê˛ í˛zÍ˛õß¨ •Î˚ ï˛y lÙ%lyˆÏòˆÏ¢Ó˚ §Ùyl •Î˚ xÌ≈yÍñ ̂ Ü˛yˆÏly §Ù§Ω˛Ó ̨õÓ˚#«˛yÓ˚ xhs˝à≈ï˛ E

1
,

E
2
, .........., E

n
 âê˛ly=ˆÏ°y §Ù@˝Ã âê˛ly •ˆÏÓ Î!ò E

1
4E

2
4.........Z

n 
= S •Î˚ñ ˆÎáyˆÏl S •° lÙ%lyˆÏò¢–

í˛zòy•Ó˚î ≠ ~Ü˛!ê˛ SÈE˛y ~Ü˛ÓyÓ˚ !lˆÏ«˛˛õ Ü˛Ó˚y •ˆÏ°ñ xyÙÓ˚y !l¡¨!°!áï˛ âê˛ly=ˆÏ°y !ÓˆÏÓã˛ly Ü˛Ó˚ˆÏï˛ ˛õy!Ó˚ ÈüüüÈ
S = {1, 2, 3, 4, 5, 6}

E
1
 = {1, 2},  E

2
 = {1, 3, 5},  E

3
 = {4, 5, 6}

E
1
4E

2
4E

3
= S

§%ï˛Ó˚yÇñ E
1
, E

2
, E

3
 âê˛ly=ˆÏ°y ~Ü˛ˆÏe §Ù@˝Ã âê˛ly–

viii) ˛õÓ˚flõÓ˚ !Ó!FSÈß¨ G §¡õ)î≈ âê˛lyï˛sf ≠

ÙˆÏl Ü˛!Ó˚ñ ˆÜ˛yˆÏly §Ù§Ω˛Ó ˛õÓ˚#«˛yÓ˚ §yˆÏÌ Î%_´ lÙ%lyˆÏò¢!ê˛ •° S– E
1
, E

2
,......,E

n 

 âê˛ly§Ù)ˆÏ•Ó˚ ˆ§ê˛ˆÏÜ˛
~Ü˛!ê˛ ˛õÓ˚flõÓ˚ !Ó!FSÈß¨ G §¡õ)î≈ âê˛lyï˛sf Ó°y •ˆÏÓ Î!ò

a) E
1
4E

2
4.......4E

n
 = S

b) E
i
3E

j
 = fñ  §Ü˛° i  ¹  j  ~Ó˚ çlƒ–

í˛zòy•Ó˚î ≠ ã˛° xyÙÓ˚y 52!ê˛ ï˛yˆÏ§Ó˚ ~Ü˛!ê˛ ˛õƒyˆÏÜ˛ê˛ ˆÌˆÏÜ˛ ÎˆÏÌFSÈË˛yˆÏÓ ~Ü˛!ê˛ ï˛y§ ê˛ylyÓ˚ ˛õÓ˚#«˛y!ê˛ !ÓˆÏÓã˛ly
Ü˛!Ó˚– ~Ó˚çlƒ !l¡¨!°!áï˛ âê˛ly=ˆÏ°y !ÓˆÏÓã˛ly Ü˛!Ó˚–

E
1
 = ê˛yly ï˛y§!ê˛ •° •zflÒyÓl

E
2
 = ê˛yly ï˛y§!ê˛ •° !ã˛!í˛¸ï˛l

E
3
 = ê˛yly ï˛y§!ê˛ •° •Ó˚ï˛l

E
4
 = ê˛yly ï˛y§!ê˛ •° Ó˚&•zï˛l

~áyˆÏlñ E
1
, E

2
, E

3
 G E

4
 âê˛ly§Ù)• ~Ü˛!ê˛ ˛õÓ˚flõÓ˚ !Ó!FSÈß¨ G §¡õ)î≈ âê˛lyï˛sf àë˛l Ü˛ˆÏÓ˚ˆÏSÈ–

ix) ˆÜ˛yˆÏly âê˛lyÓ˚ xl%Ü)˛ˆÏ° ˆÙÔ!°Ü˛ âê˛ly ≠

ôÓ˚y ÎyÜ˛ S •° ˆÜ˛yˆÏly §Ù§Ω˛Ó ˛õÓ˚#«˛yÓ˚ §yˆÏÌ Î%_´ lÙ%lyˆÏò¢ ~ÓÇ E •° G•z ˛õÓ˚#«˛yÓ˚ §yˆÏÌ §¡õ!Ü≈˛ï˛
~Ü˛!ê˛ âê˛ly– ï˛y•ˆÏ°ñ E ~Ó˚ xhs˝à≈ï˛ ˆÙÔ!°Ü˛ âê˛ly=ˆÏ°y E ~Ó˚ xl%Ü)˛ˆÏ° ≤ÃyÌ!ÙÜ˛ âê˛ly !•§yˆÏÓ ˛õ!Ó˚!ã˛ï˛–

xÌ≈yÍñ ˆÜ˛yˆÏly ~Ü˛!ê˛ ˆÙÔ!°Ü˛ âê˛ly Añ âê˛ly EÈüÈ~Ó˚ xl%Ü)˛ˆÏ° ÌyÜ˛ˆÏÓ Î!ò A âê˛ly!ê˛ §Çà!ë˛ï˛ •ˆÏ°ñ E
âê˛ly!ê˛G §Çà!ë˛ï˛ •ˆÏÓ ï˛y !l!Ÿã˛ï˛ Ü˛ˆÏÓ˚–

l âê˛lyÓ˚ Ó#çà!îï˛

ô!Ó˚ lÙ%lyˆÏò¢ S ~Ó˚ §yˆÏÌ Î%_´ ò%!ê˛ âê˛ly •° E G F–
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i) ˛õ)Ó˚Ü˛ âê˛ly ≠

≤Ã!ï˛!ê˛ âê˛ly E ~Ó˚ çlƒñ xl%Ó˚*˛õ xyˆÏÓ˚Ü˛!ê˛ âê˛ly ′E  Óy E  Î%_´ ÌyˆÏÜ˛ ÎyˆÏÜ˛ E ~Ó˚ ˛õ)Ó˚Ü˛ âê˛ly ÓˆÏ°ñ Îy  E
~Ó˚ xhs˝à≈ï˛ lÎ˚ ~Ùl Ê˛°yÊ˛°=ˆÏ°y !lˆÏÎ˚ à!ë˛ï˛–

í˛zòy•Ó˚î ≠ !ï˛l!ê˛ Ù%oy ~Ü˛ˆÏÎyˆÏà !lˆÏ«˛ˆÏ˛õÓ˚ ˛õÓ˚#«˛yÎ˚ñ lÙ%lyˆÏò¢!ê˛ •ˆÏÓ

S = {HHH, HHT, HTH, HTT, THH, THT, TTH, TTT}.

ô!Ó˚ñ E = {THT, TTH, HTT} = ˆÜ˛Ó°Ùye ~Ü˛!ê˛ ˆ•í˛ ˛õyGÎ˚yÓ˚ âê˛ly

ï˛y•ˆÏ°ñ ′E  = {HHT, HTH, THH, TTT, HHH} = S – E

ii) âê˛ly E xÌÓy F :

âê˛ly E xÌÓy FÈüÈˆÜ˛ E4F !òˆÏÎ˚ §)!ã˛ï˛ Ü˛Ó˚y •Î˚ñ ÎyÓ˚ í˛z˛õyòyl=ˆÏ°y E xÌÓy F Óy í˛zË˛Î˚ ˆ§ˆÏê˛•z Ó˚ˆÏÎ˚ˆÏSÈ–
xÌ≈yÍñ E xÌÓy F = E4F = {x : xÎE  xÌÓy  XÎF}

iii) âê˛ly E ~ÓÇ F :

âê˛ly E ~ÓÇ FüÈˆÜ˛ E3F !òˆÏÎ˚ §)!ã˛ï˛ Ü˛Ó˚y •Î˚ñ ÎyÓ˚ í˛z˛õyòyl=!° E G F í˛zË˛Î˚ ˆ§ˆÏê˛•z Ó˚ˆÏÎ˚ˆÏSÈ–
xÌ≈yÍñ   E ~ÓÇ F = E3F = {x : xÎE ~ÓÇ xÎF}

iv) âê˛ly E !Ü˛v F lÎ˚ :

E !Ü˛v F lÎ˚ âê˛ly!ê˛ˆÏÜ˛ E–F xÌÓy E 3 F’ !òˆÏÎ˚ §)!ã˛ï˛ Ü˛Ó˚y •Î˚ñ ÎyÓ˚ í˛z˛õyòyl=ˆÏ°y EüÈˆï˛ xyˆÏSÈ !Ü˛v F

ˆ§ˆÏê˛ ˆl•z–

§%ï˛Ó˚yÇñ E !Ü˛v F lÎ˚ = E – F = {x : xÎE ~ÓÇ xÏF}
l !Ü˛S%È âê˛ly ~ÓÇ ï˛yˆÏòÓ˚ §Ùï%˛°ƒ ˆ§ê˛ ≠

âê˛ly §Ùï%˛°ƒ ˆ§ê˛

i) E lÎ˚ E

ii) E Óy F ~Ó˚ ˆÜ˛yˆÏly!ê˛•z lÎ˚ E F

iii) E ~ÓÇ F ~Ó˚ ÙˆÏôƒ !ë˛Ü˛ ~Ü˛!ê˛ E F E F( ) ( )

iv) E, F G G ~Ó˚ xhs˝ï˛˛õˆÏ«˛ ~Ü˛!ê˛ E 4 F 4 G
v) E, F ~ÓÇ G ~Ó˚ !ï˛l!ê˛•z E 3 F 3 G
vi) E, F ~ÓÇ G ~Ó˚ ÙˆÏôƒ !ë˛Ü˛ ò%!ê˛ E F G E F G E F G( ) ( ) ( )

33 343 3 3 3 3 34 4
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l o‹TÓƒ ≠

i) A ~ÓÇ A  âê˛ly ò%!ê˛ §Ó≈òy ˛õÓ˚flõÓ˚ !Ó!FSÈß¨ •Î˚–

ii) ~Ü˛!ê˛ lÙ%lyˆÏò¢ SÈüÈˆÜ˛ !Ó!FSÈß¨ lÙ%lyˆÏò¢ Ó°y •ˆÏÓ Î!ò S ~Ü˛!ê˛ §§#Ù ˆ§ê˛ •Î˚–

iii) Î!ò n(S)=p •Î˚ñ ï˛ˆÏÓ lÙ%lyˆÏò¢ SüÈ~ âê˛lyÓ˚ §Çáƒy •ˆÏÓ 2
p
 !ê˛–

iv) ˆÜ˛yˆÏly §Ù§Ω˛Ó ˛õÓ˚#«˛yÓ˚ §yˆÏÌ Î%_´ ˆÙÔ!°Ü˛ âê˛ly§Ù)• x!ÓË˛yçƒ âê˛ly lyˆÏÙ ˛õ!Ó˚!ã˛ï˛–

v) ˆÜ˛yˆÏly §Ù§Ω˛Ó ˛õÓ˚#«˛yÓ˚ §yˆÏÌ Î%_´ ˆÙÔ!°Ü˛ âê˛ly G x§Ω˛Ó âê˛ly Óƒï˛#ï˛ xlƒylƒ §Ü˛° âê˛ly§Ù)•ˆÏÜ˛
ˆÎÔ!àÜ˛ âê˛ly Ó°y •Î˚–

vi) ~Ü˛!ê˛ lÙ%lyˆÏò¢ S ÈüÈ~Ó˚ §yˆÏÌ Î%_´ ˆÎÈüÈˆÜ˛yˆÏly ~Ü˛!ê˛ âê˛ly E ~Ó˚ çlƒñ
′E = E lÎ˚ = S – E = {w : wÎS ~ÓÇ wÏE}

vii) ˆÜ˛yˆÏly lÙ%lyˆÏòˆÏ¢Ó˚ §yˆÏÌ Î%_´ §Ó˚° âê˛ly§Ù)• §Ó≈òy ˛õÓ˚flõÓ˚ !Ó!FSÈß¨ •Î˚–

l ˆÜ˛ylG âê˛ly âê˛yÓ˚ §Ω˛yÓly ≠

Îál xyÙÓ˚y ~Ü˛!ê˛ ˛õÓ˚#«˛y Ü˛!Ó˚ñ ï˛ál ~Ü˛!ê˛ §Çáƒy§)ã˛Ü˛ Ùyl Îy ˆÜ˛yˆÏly âê˛ly âê˛yÓ˚ §%ˆÏÎyà Ó•l Ü˛ˆÏÓ˚ ï˛yˆÏÜ˛ G•z
âê˛ly!ê˛Ó˚ §Ω˛yÓly Ó°y •Î˚–

§Ω˛yÓly !lî≈ˆÏÎ˚Ó˚ !Ó!Ë˛ß¨ ˛õsiy !l¡¨Ó˚*˛õ ≠

i) §Ω˛yÓly §¡õ!Ü≈˛ï˛ ˛õ!Ó˚§Çáƒylàï˛ ˛õsiy ≠

˛õ!Ó˚§Çáƒylàï˛ ˛õsiyÎ˚ñ ˆÜ˛yˆÏly âê˛ly EÈüÈ~Ó˚ §Ω˛yÓly •° !lÓ˚#!«˛ï˛ ˛õ!Ó˚§Çáƒy G ˆÙyê˛ ˛õ!Ó˚§ÇáƒyÓ˚ xl%˛õyï˛–

xÌ≈yÍñ  P(E) = 

ii) §Ω˛yÓly §¡õ!Ü≈˛ï˛ ˛õ%Ó˚yï˛l# ˛õsiy ≠

§Ω˛yÓly §¡õ!Ü≈˛ï˛ ˛õ%Ó˚yï˛l# ˛õsiy xl%ÎyÎ˚#ñ

P(E) = 

iii) §Ω˛yÓlyÓ˚ fl∫ï˛/ !§k˛ ˛õk˛!ï˛ ≠

ôÓ˚y ÎyÜ˛ S •° ~Ü˛!ê˛ lÙ%lyˆÏò¢– ï˛y•ˆÏ°ñ ˆÜ˛ylG §Ω˛yÓly  PÈüÈˆÜ˛ ~Ü˛!ê˛ ÓyhflÏÓ Ùyl!Ó!¢‹T xˆÏ˛õ«˛Ü˛ !•§yˆÏÓ
àîƒ Ü˛Ó˚y ˆÎˆÏï˛ ˛õyˆÏÓ˚ ÎyÓ˚ §ÇK˛yÓ˚ ˆ«˛e •° S ~Ó˚ §)ã˛Ü˛ ˆ§ê˛ ~ÓÇ ˛õyÕ‘y •° xhs˝Ó˚y° [0, 1] ~ÓÇ ~!ê˛
!l¡¨!°!áï˛ fl∫ï˛/!§k˛=ˆÏ°y !§k˛ Ü˛ˆÏÓ˚–

A
1

: ˆÎˆÏÜ˛yˆÏly âê˛ly EÈüÈ~Ó˚ çlƒñ P(E) ³ 0

A
2

: P(S) = 1

!lÓ˚#!«˛ï˛ ˛õ!Ó˚§Çáƒy

 ˆÙyê˛ ˛õ!Ó˚§Çáƒy

âê˛lyÓ˚ xl%Ü)˛ˆÏ° Ê˛°yÊ˛° §Çáƒy

 §Ω˛yÓƒ Ê˛°yÊ˛ˆÏ°Ó˚ ˆÙyê˛ §Çáƒy
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A
3

: Î!ò E G F ˛âê˛lymÎ˚ ˛õÓ˚flõÓ˚ !Ó!FSÈß¨ •Î˚ñ ï˛ˆÏÓ P(E4F) = P(E) + P(F)

ôÓ˚y ÎyÜ˛ lÙ%lyˆÏò¢ S ~Ó˚ xhs˝à≈ï˛ âê˛ly§Ù)• •° E
1
, E

2
,......, E

n
– ï˛y•ˆÏ°ñ §Ω˛yÓlyÓ˚ fl∫ï˛/!§k˛ ˛õk˛!ï˛

xl%ÎyÎ˚#ñ xyÙÓ˚y ˛õy•z

i) 0 £ P(E
i
) £ 1,  E

i
ÍS

ii) P(E
1
) + P(E

2
) + ........ + P(E

n
) = 1, Î!ò  E

i
3E

j
 = f, i ¹ j ~ÓÇ E Si

i

n

=

=
1

U  •Î˚–

l §Ù§Ω˛Ó Ê˛°yÊ˛ˆÏ°Ó˚ §Ω˛yÓly ≠

ˆÜ˛ylG ˛õÓ˚#«˛yÓ˚ xhs˝à≈ï˛ Ê˛°yÊ˛°=ˆÏ°y §Ù§Ω˛Ó •ˆÏÓñ Î!ò ≤Ã!ï˛!ê˛ Ê˛°yÊ˛° âê˛yÓ˚ §%ˆÏÎyà ~Ü˛•z ÌyˆÏÜ˛–

ô!Ó˚ñ S = {s
1
, s

2
,..........., s

n
}– ~SÈyí˛¸yñ ôÓ˚y ÎyÜ˛ñ §ÙhflÏ Ê˛°yÊ˛°=ˆÏ°y §ÙylË˛yˆÏÓ âê˛ˆÏï˛ ˛õyˆÏÓ˚ñ xÌ≈yÍ P(s

i
)= p,

s
i
ÎS, 0 £ p £ 1˛–

§Ω˛yÓlyÓ˚ fl∫ï˛/!§k˛ ˛õk˛!ï˛ xl%ÎyÎ˚#ñ

P si
i

n

( ) =
=
∑

1

1Þ P + P +..........+ P

n-                
 = 1Þ np = 1Þ p

n
=

1\ P s
n

i( ) =
1

, i=1, 2,..........,n

l §Ω˛yÓlyÓ˚ ˆÎyàç !lÎ˚Ù ≠

ˆÜ˛yˆÏly §Ù§Ω˛Ó ˛õÓ˚#«˛yÓ˚ §yˆÏÌ Î%_´ ò%!ê˛ âê˛ly Î!ò A G B •Î˚ñ ï˛ˆÏÓ

P(A4B) = P(A) + P(B) – P(A3B)

Óyñ P(A Óy B) = P(A) + P(B) – P(A ~ÓÇ B)

Îál A G B âê˛lymÎ˚ ˛õÓ˚flõÓ˚ !Ó!FSÈß¨ •Î˚ñ ï˛ál P(A4B) = P(A) + P(B)

Îál A G B ˛õÓ˚flõÓ˚ !Ó!FSÈß¨ âê˛ly ~ÓÇ §¡õ)î≈ âê˛ly •Î˚ñ ï˛ál P(A4B) = P(A) + P(B) = 1

!ï˛l!ê˛ âê˛ly A, B G C ~Ó˚ çlƒñ

P(A4B4C) = P(A) + P(B) + P(C) – P(A3B) – P(B3C) – P(C3A) + P(A3B3C)

l ˛õ!Ó˚˛õ)Ó˚Ü˛ âê˛lyÓ˚ §Ω˛yÓly ≠

ôÓ˚y ÎyÜ˛ E •° ~Ü˛!ê˛ âê˛ly ~ÓÇ E  •° ~Ó˚ ˛õ!Ó˚˛õ)Ó˚Ü˛ âê˛ly– ï˛y•ˆÏ° , P E P E P E P E( ) = − ⇒ + ( ) =1 1( ) ( )

§ÇáƒÜ˛ÓyÓ˚
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l âê˛lyÓ˚ §Ω˛yÓly §¡õ!Ü≈˛ï˛ !Ü˛S%È Ê˛°yÊ˛° ≠

i) ˆÎÈüÈˆÜ˛yˆÏly ò%!ê˛ âê˛ly A G B ~Ó˚ çlƒñ AÍB Þ P(A) £ P(B)

ii) ˆÎÈüÈˆÜ˛yˆÏly âê˛ly A ~Ó˚ çlƒñ 0 £ P(A) £ 1

iii) Î!ò A G B ˆÎ ˆÜ˛yˆÏly ò%!ê˛ âê˛ly •Î˚ñ ï˛ˆÏÓ

P(A3B) £ P(A),  P(B) £  P(A4B) £  P(A)+P(B),  P(A3B) £  P(B)

iv) Î!ò P(A)>P(B) •Î˚ñ ï˛ˆÏÓ âê˛ly BÈüÈ~Ó˚ ˆã˛ˆÏÎ˚ âê˛ly A âê˛yÓ˚ §%ˆÏÎyà ˆÓ!¢ Ó˚ˆÏÎ˚ˆÏSÈ–

v) Î!ò P(A) = P(B) •Î˚ñ ï˛ˆÏÓ A G B âê˛lymÎ˚ §ÙylË˛yˆÏÓ âê˛ˆÏÓ–

vi) ˆÎ ˆÜ˛yˆÏly ò%!ê˛ âê˛ly A G B ~Ó˚ çlƒñ

P(A–B) = P(A) – P(A3B)Þ P(A 3 B’) = P(A) – P(A3B)

vii) x§Ω˛Ó Óy ¢)lƒ âê˛lyÓ˚ §Ω˛yÓly •° 0 ~ÓÇ !l!Ÿã˛ï˛ âê˛lyÓ˚ §Ω˛yÓly •° 1–

viii) §Ù§Ω˛Ó Ê˛°yÊ˛°=ˆÏ°yÓ˚ ˆ«˛ˆÏeñ §Ω˛yÓlyÓ˚ fl∫ï˛/ !§k˛ ˛õk˛!ï˛ñ ˛õ%Ó˚yï˛l# ˛õk˛!ï˛Ó˚ §yˆÏÌ !ÙˆÏ° ÎyÎ˚–

ix) Î!ò A, B G C âê˛ly=ˆÏ°y ˛õÓ˚flõÓ˚ !Ó!FSÈß¨ñ xÌ≈yÍ A3B = B3C = C3A = A3B3C = f •Î˚ñ ï˛ˆÏÓ
P(A4B4C) = P(A)+P(B)+P(C)

x) ˆÎÈüÈˆÜ˛yˆÏly ò%!ê˛ âê˛ly A G B ~Ó˚ çlƒ

P(A xÌÓy B È~Ó˚ ˆÜ˛yˆÏly!ê˛•z lÎ˚) = P A B P A B P A B( ) = ( ) = − ( )1

xi) Î!ò ˆÜ˛yˆÏly §Ù§Ω˛Ó ˛õÓ˚#«˛yÓ˚ §yˆÏÌ Î%_´ ò%!ê˛ âê˛ly A G B •Î˚ñ ï˛ˆÏÓ

P (A B) (A B) = P(A)+(B) - 2P(A B) 

xii) ˆÎÈüÈˆÜ˛yˆÏly ò%!ê˛ âê˛ly A G B ~Ó˚ çlƒ P(A3B) £ P(A) £ P(A4B) £ P(A) + P(B)

xiii) ˆÎÈüÈˆÜ˛yˆÏly ò%!ê˛ âê˛ly A G B ~Ó˚ çlƒ P(A) + P(B) – 2P(A3B) = P(A4B) – P(A3B)

xiv) Î!ò A âê˛ly!ê˛ âê˛yÓ˚ ˛õˆÏ«˛ §%ˆÏÎyà p :q •Î˚ñ ï˛ˆÏÓ P A
p

p q
( ) =

+
 ~ÓÇ P A

q

p q
( ) =

+

xv) Î!ò A âê˛ly!ê˛ âê˛yÓ˚ !Ó˛õˆÏ«˛ §%ˆÏÎyà p :q •Î˚ñ ï˛ˆÏÓ P A
q

p q
( ) =

+
 ~ÓÇ P A

p

p q
( ) =

+

3 4 44 333
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xl%¢#°l# ÈüÈ 16

Ü˛ ÈüÈ !ÓË˛yà

˜lÓ≈ƒ!_´Ü˛ ≤ÃŸ¿yÓ°# ≠ [ ≤Ã!ï˛!ê˛ ≤ÃˆÏŸ¿Ó˚ Ùyl 1 xÌÓy 2  l¡∫Ó˚ ]

1) Ó‡ !ÓÜ˛“!Ë˛!_Ü˛ ≤ÃŸ¿ :

i) ˆÜ˛yˆÏly §yôyÓ˚î ÓSÈÓ˚ ånon-leap yearäÈüÈ~ 53!ê˛ Ó˚!ÓÓyÓ˚ xÌÓy 53!ê˛ ˆ§yÙÓyÓ˚ ÌyÜ˛yÓ˚ §Ω˛yÓly •°ÈüüüÈ

a) 
1

7
b) 

2

7
c) 

3

7
d) ~ˆÏòÓ˚ ˆÜ˛yˆÏly!ê˛•z lÎ˚

ii) 52!ê˛ ï˛yˆÏ§Ó˚ ~Ü˛!ê˛ ˛õƒyˆÏÜ˛ê˛ ˆÌˆÏÜ˛ ÎˆÏÌFSÈË˛yˆÏÓ ~Ü˛!ê˛ ï˛y§ !lÓ≈yã˛l Ü˛Ó˚y •°– !lÓ≈y!ã˛ï˛ ï˛y§!ê˛ Ó˚yçy åKingä
xÌÓy •zflÒyÓl åSpadeä •GÎ˚yÓ˚ §Ω˛yÓly •° ÈüüüÈ

a) 
1

26
b) 

3

26
c) 

4

13
d) 

3

13

iii) Î!ò M G N ˆÎ ˆÜ˛yˆÏly ò%!ê˛ âê˛ly •Î˚ñ ï˛ˆÏÓ ï˛yˆÏòÓ˚ Ü˛Ù˛õˆÏ«˛ ~Ü˛!ê˛ âê˛yÓ˚ §Ω˛yÓly •° ÈüüüÈ

a) P(M) + P(N) – 2P(M3N) b) P(M) + P(N) – P(M3N)

b) P(M) + P(N) + 2P(M3N) d) P(M) + P(N) + P(M3N)

iv) A G B âê˛lymˆÏÎ˚Ó˚ Ü˛Ù˛õˆÏ«˛ ~Ü˛!ê˛ âê˛yÓ˚ §Ω˛yÓly •° 0.6– Î!ò A G B âê˛lymˆÏÎ˚Ó˚ ~Ü˛§yˆÏÌ âê˛lyÓ˚ §Ω˛yÓly

0.2 •Î˚ñ ï˛ˆÏÓ P A P B( ) + ( )  =

a) 0.4 b) 0.8 c) 1.2 d) 1.6

v) 1 ˆÌˆÏÜ˛ 20 ˛õÎ≈hs˝ §Çáƒy=ˆÏ°y ˆÌˆÏÜ˛ ÎˆÏÌFSÈË˛yˆÏÓ !ï˛l!ê˛ §Çáƒy ˛õSÈ® Ü˛Ó˚y •°– ˛õSÈ®Ü,˛ï˛ §Çáƒy !ï˛l!ê˛
e´!ÙÜ˛ lÎ˚ ~Ó˚ §Ω˛yÓly •° ÈüüüÈ

a) 
186

190
b) 

187

190
c) 

188

190
d) 

18
20

3c

vi) 52!ê˛ ï˛yˆÏ§Ó˚ ~Ü˛!ê˛ ˛õƒyˆÏÜ˛ê˛ ˆÌˆÏÜ˛ ï˛y§ xò°Óò° Ü˛Ó˚yÓ˚ §ÙÎ˚ ò%â≈ê˛lye´ˆÏÙ 2!ê˛ ï˛y§ Óyò ˛õˆÏí˛¸ˆÏSÈ– •y!Ó˚ˆÏÎ˚
ÎyGÎ˚y ï˛y§ ò%!ê˛ !Ë˛ß¨ Ó˚ˆÏ.Ó˚ •GÎ˚yÓ˚ §Ω˛yÓly •° ÈüüüÈ

a) 
29

52
b) 

1

2
c) 

26

51
d) 

27

51

vii) Î!ò §yï˛çl ˆ°yÜ˛ ~Ü˛ §y!Ó˚ˆÏï˛ ÓˆÏ§ñ ï˛ˆÏÓ ò%çl !ÓˆÏ¢£Ï Óƒ!_´ ~ˆÏÜ˛ x˛õˆÏÓ˚Ó˚ ˛õyˆÏ¢ Ó§yÓ˚ §Ω˛yÓly •° ÈüüüÈ

a) 
1

3
b) 

1

6
c) 

2

7
d) 

1

2
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viii) §ÇáƒyÓ˚ ˛õ%lÓ˚yÓ,!_ ly Ü˛ˆÏÓ˚ñ 0, 2, 3 ~ÓÇ 5 §Çáƒy=!°ˆÏÜ˛ !lˆÏÎ˚ ã˛yÓ˚ xB˛ !Ó!¢‹T §Çáƒy àë˛l Ü˛Ó˚y •ˆÏ°ñ ~•z
§Çáƒy=!° 5 myÓ˚y !ÓË˛yçƒ •GÎ˚yÓ˚ §Ω˛yÓly •° ÈüüüÈ

a) 
1

5
b) 

4

5
c) 

1

30
d) 

5

9

ix) Î!ò  A G B âê˛lymÎ˚ ˛õÓ˚flõÓ˚ !Ó!FSÈß¨ •Î˚ñ ï˛ˆÏÓ ÈüüüÈ

a) P A P B( ) ≤ ( ) b) P A P B( ) ≥ ( ) c)  P A P B( ) < ( ) d) ~ˆÏòÓ˚ ˆÜ˛yˆÏly!ê˛•z lÎ˚

x) ˆÎˆÏÜ˛yˆÏly ò%!ê˛ âê˛ly A G B ~Ó˚ çlƒ Î!ò P(A4B) = P(A3B) •Î˚ñ ï˛ˆÏÓ

a) P(A)=P(B) b) P(A)>P(B) c) P(A)<P(B) d) ~ˆÏòÓ˚ ˆÜ˛yˆÏly!ê˛•z lÎ˚

xi) Î!ò 6 çl Óy°Ü˛ G 6 çl Óy!°Ü˛y ÎˆÏÌFSÈË˛yˆÏÓ ~Ü˛•z §y!Ó˚ˆÏï˛ ÓˆÏ§ ÌyˆÏÜ˛ñ ï˛ˆÏÓ §Ó Óy!°Ü˛yÓ˚y ~Ü˛§yˆÏÌ Ó§yÓ˚
§Ω˛yÓly •° ÈüüüÈ

a) 
1

432
b) 

12

431
c) 

1

132
d) ~ˆÏòÓ˚ ˆÜ˛yˆÏly!ê˛•z lÎ˚

xii) ‘PROBABILITY’ ¢∑ ˆÌˆÏÜ˛ ÎˆÏÌFSÈË˛yˆÏÓ ~Ü˛!ê˛Ùye x«˛Ó˚ !lÓ≈yã˛l Ü˛Ó˚y •ˆÏ°ñ !lÓ≈y!ã˛ï˛ x«˛Ó˚!ê˛ fl∫Ó˚Óî≈
•GÎ˚yÓ˚ §Ω˛yÓly •° ÈüüüÈ

a) 
1

3
b) 

4

11
c) 

2

11
d) 

3

11

xiii) ˆÜ˛yˆÏly  ~Ü˛!ê˛ ̨õÓ˚#«˛yÎ˚ AÈüÈ~Ó˚ ̂ Ê˛° •GÎ˚yÓ˚ §Ω˛yÓly 0.2 ~ÓÇ B ~Ó˚ ̂ Ê˛° •GÎ˚yÓ˚ §Ω˛yÓly •° 0.3, ï˛y•ˆÏ°
A xÌÓy B ~Ó˚ ˆÊ˛° •GÎ˚yÓ˚ §Ω˛yÓly •ˆÏÓ ÈüüüÈ

a) >0.5 b) 0.5 c) £0.5 d) 0

xiv) S •° ~Ü˛!ê˛ lÙ%lyˆÏò¢ A G B ò%!ê˛ ˛õÓ˚flõÓ˚ ˛õ,ÌÜ˛ âê˛lyñ ˆÎáyˆÏl P A P B( ) ( )=
1

3
 ~ÓÇ S=A4B, ï˛y•ˆÏ°

P(A) =

a) 
1

4
b) 

1

2
c) 

3

4
d) 

3

8

xv) ~Ü˛!ê˛ ÓƒyˆÏà 9!ê˛ Ó° xyˆÏSÈ ÎyˆÏòÓ˚ ÙˆÏôƒ 2!ê˛ °y°ñ 3!ê˛ l#° ~ÓÇ 4!ê˛ •°%ò– Óƒyà!ê˛ ˆÌˆÏÜ˛ •zFSÈyÙˆÏï˛y 3!ê˛ Ó°
ˆï˛y°y •ˆÏ° ~•z Ó°=!° ~Ü˛•z Ó˚ˆÏ.Ó˚ •GÎ˚yÓ˚ §Ω˛yÓly •ˆÏÓ ÈüüüÈ

a) 
5

84
b) 

3

9
c) 

3

7
d) 

7

17

xvi) 30!ê˛ e´!ÙÜ˛ §Çáƒy ˆÌˆÏÜ˛ ÎˆÏÌFSÈË˛yˆÏÓ 2!ê˛ §Çáƒy !lÓ≈yã˛l Ü˛Ó˚y •°– !lÓ≈y!ã˛ï˛ §Çáƒy ò%!ê˛Ó˚ ˆÎyàÊ˛° xÎ%@¬
•GÎ˚yÓ˚ §Ω˛yÓly •° ÈüüüÈ

a) 
14

29
b) 

16

29
c) 

15

29
d) 

10

29
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xvii) ~Ü˛çl Óƒ!_´ 4!ê˛ !ã˛!ë˛ñ 4!ê˛ !l!ò≈‹T !ë˛Ü˛yly!Ó!¢‹T áy Ï̂Ù Ó˚yáyÓ˚ çlƒ !° Ï̂á Ï̂SÈ– Î!ò !ã˛!ë˛= Ï̂°y •zFSÈyÙï˛ áyÙ= Ï̂°y Ï̂ï˛
Ó˚yáy •Î˚ñ ï˛ˆÏÓ 4!ê˛ !ã˛!ë˛Ó˚ ≤ÃˆÏï˛ƒÜ˛!ê˛ Ë%˛° !ë˛Ü˛yly!Ó!¢‹T áyˆÏÙ Ó˚yáyÓ˚ §Ω˛yÓly •° ÈüüüÈ

a) 
1

4
b) 

11

24
c) 

15

24
d) 

23

24

xviii) ò%!ê˛ âê˛lyÓ˚ ÙˆÏôƒ ˆÎÈüÈˆÜ˛yˆÏly ~Ü˛!ê˛ âê˛ly xÓ¢ƒ•z âê˛ˆÏÓ ~•z ¢ˆÏï≈˛ñ Î!ò ~Ü˛!ê˛ âê˛yÓ˚ §%ˆÏÎyà x˛õÓ˚!ê˛Ó˚ 
2

3
 =î

•Î˚ñ ï˛ˆÏÓ x˛õÓ˚!ê˛Ó˚ ˛õˆÏ«˛ §%ˆÏÎyà •ˆÏÓ ÈüüüÈ
a) 1:3 b) 3:1 c) 2:3 d) 3:2

xix) Î!ò !ï˛l!ê˛ ˛õy¢y ~Ü˛§yˆÏÌ !lˆÏ«˛˛õ Ü˛Ó˚y •Î˚ ï˛ˆÏÓ ˛õy¢y !ï˛l!ê˛Ó˚ í˛z˛õ!Ó˚ï˛ˆÏ° ˆÎ !ï˛l!ê˛ §Çáƒy í˛zˆÏë˛ ï˛yˆÏòÓ˚
§Ù!‹T 5 •GÎ˚yÓ˚ §Ω˛yÓly •° ÈüüüÈ

a) 5
216 b) 1

6 c) 1
36 d) ~ˆÏòÓ˚ ˆÜ˛yˆÏly!ê˛•z lÎ˚

xx) Ü˛yˆÏí≈˛Ó˚ ˛~Ü˛!ê˛ ˛õƒyˆÏÜ˛ˆÏê˛ 4!ê˛ ˆê˛E˛yñ 4!ê˛ Ó˚yçyñ 4!ê˛ Ó˚yl# ~ÓÇ 4!ê˛ ˆày°yÙ xyˆÏSÈ– ˛õƒyˆÏÜ˛ê˛ ˆÌˆÏÜ˛ ò%!ê˛ Ü˛yí≈˛
ÎˆÏÌFSÈË˛yˆÏÓ ˆï˛y°y •°– ï˛yˆÏòÓ˚ ÙˆÏôƒ xhs˝ï˛ ~Ü˛!ê˛ ˆê˛E˛y •GÎ˚yÓ˚ §Ω˛yÓly •° ÈüüüÈ

a) 
1

5
b) 

3

16
c) 

9

20
d) 

1

9

xxi) !ï˛l!ê˛ ˛õÓ˚flõÓ˚ !Ó!FSÈß¨ ~ÓÇ §¡õ)î≈ âê˛lyÓ˚ §Ω˛yÓly 
1 3

2

−( )p
, 

1 4

3

+( )p
, 

1

6

+( )p
 •ˆÏ°ñ p ~Ó˚ §ÙhflÏ

§Ω˛yÓƒ ÙyˆÏlÓ˚ ˆ§ê˛ •ˆÏÓ ÈüüüÈ

a) (0, 1) b) −





1

4

1

3
, c) 0

1

3
,







 d) (0, ¥)

xxii) !ï˛l!ê˛ ˛õÓ˚flõÓ˚ !Ó!FSÈß¨ âê˛ly A, B G C ~Ó˚ §Ω˛yÓly •° ÎÌye´ˆÏÙ 2
3 , 1

4  ~ÓÇ 1
6 – !ÓÓ,!ï˛!ê˛ ÈüüüÈ

a) §ï˛ƒ b) !ÙÌƒy
c) !Ü˛S%È•z Ó°y ÎyÎ˚ ly d) ~ˆÏòÓ˚ ˆÎÈüÈˆÜ˛yˆÏly ~Ü˛!ê˛ •ˆÏï˛ ˛õyˆÏÓ˚–

xxiii) ò%!ê˛ ˛õy¢y ~Ü˛ˆÏÎyˆÏà !lˆÏ«˛˛õ Ü˛Ó˚y •°– ˛õy¢y ò%!ê˛Ó˚ í˛z˛õ!Ó˚ï˛ˆÏ° ˆÎ §Çáƒy GˆÏë˛ñ ˆ§=!° x!Ë˛ß¨ §Çáƒy ˆòáyÎ˚
xÌÓy ï˛yˆÏòÓ˚ §Ù!‹T 9ñ ~ˆÏòÓ˚ ˆÜ˛yˆÏly!ê˛•z ly âê˛yÓ˚ §Ω˛yÓly •° ÈüüüÈ

a) 13
15 b) 13

18 c) 1
9 d) 8

9

xxiv) 3 çl ˛õ%Ó˚&£Ïñ 2 çl Ù!•°y ~ÓÇ 3 çl !¢÷Ó˚ ÙˆÏôƒ ÎˆÏÌFSÈË˛yˆÏÓ ã˛yÓ˚çlˆÏÜ˛ ÎˆÏÌFSÈË˛yˆÏÓ ÓySÈy•z Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ–
~•z ã˛yÓ˚çˆÏlÓ˚ ÙˆÏôƒ !ë˛Ü˛ 2 çl !¢÷ •GÎ˚yÓ˚ §Ω˛yÓly •° üüüÈ

a) 11
21 b) 9

21 c) 10
21 d) ~ˆÏòÓ˚ ˆÜ˛yˆÏly!ê˛•z lÎ˚

xxv) ò%!ê˛ SÈE˛y ~Ü˛§yˆÏÌ !lˆÏ«˛˛õ Ü˛Ó˚y •°– SÈE˛y ò%!ê˛Ó˚ í˛z˛õ!Ó˚ï˛ˆÏ° ˆÎ ò%!ê˛ §Çáƒy í˛zˆÏë˛ˆÏSÈñ ï˛yˆÏòÓ˚ xhs˝ï˛ ~Ü˛!ê˛ 3
ˆÌˆÏÜ˛ Óí˛¸ •GÎ˚yÓ˚ §Ω˛yÓly •° ÈüüüÈ
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a) 1
4 b) 3

4 c) 1
2 d) 1

8

xxvi) (2n+1) §ÇáƒÜ˛ !ê˛!Ü˛ê˛ˆÏÜ˛ 1 ˆÌˆÏÜ˛ (2n+1) ˛õÎ≈hs˝ e´!ÙÜ˛ §Çáƒy myÓ˚y !ã˛!•´ï˛ Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ– ~ˆÏòÓ˚ ˆÌˆÏÜ˛
!ï˛l!ê˛ !ê˛!Ü˛ê˛ ÎˆÏÌFSÈË˛yˆÏÓ !lÓ≈yã˛l Ü˛Ó˚y •ˆÏ°ñ !lÓ≈y!ã˛ï˛ !ê˛!Ü˛ê˛ !ï˛l!ê˛ˆÏï˛ !ã˛!•´ï˛ §Çáƒy=ˆÏ°y §Ùyhs˝Ó˚ ≤Ãà!ï˛ˆÏï˛
ÌyÜ˛yÓ˚ §Ω˛yÓly •ˆÏÓ ÈüüüÈ

a) 
3

4 12

n

n −
b) 

2

4 12

n

n −
c) 

n

n4 12 −
d) ~ˆÏòÓ˚ ˆÜ˛yˆÏly!ê˛•z lÎ˚–

xxvii) 1 ˆÌˆÏÜ˛ 40 ˛õÎ≈hs˝ §Çáƒy myÓ˚y !ã˛!•´ï˛ 40!ê˛ Ü˛yˆÏí≈˛Ó˚ ~Ü˛!ê˛ ˆ§ê˛ ˆÌˆÏÜ˛ ÎˆÏÌFSÈË˛yˆÏÓ 5!ê˛ Ü˛yí≈˛ !lÓ≈yã˛l Ü˛ˆÏÓ˚
ï˛y Ï̂òÓ˚̂ ÏÜ˛ Ùy Ï̂lÓ˚ í z̨k≈̨ e´Ùyl%§y Ï̂Ó˚ xÌ≈yÍ x

1
<x

2
<x

3
<x

4
<x

5
 xyÜ˛y Ï̂Ó˚ §yçy Ï̂ly • Ï̂Î˚̂ ÏSÈ– x

3
= 24 •GÎ˚yÓ˚ §Ω˛yÓly

•° ÈüüüÈ

a) 
16

2
40

5

c

c
b) 

23
2

40
5

c

c
c) 

16
2

23
2

40
5

c c

c

×
d) ~ˆÏòÓ˚ ˆÜ˛yˆÏly!ê˛•z lÎ˚–

xxviii) ‘FAVOURABLE’ ¢ˆÏ∑Ó˚ x«˛Ó˚=ˆÏ°y •zFSÈyÙˆÏï˛y §yçyˆÏly •ˆÏ° ~ˆÏï˛ ò%!ê˛ ‘A’ Ü˛álG ~Ü˛§yˆÏÌ ÌyÜ˛ˆÏÓ
ly ~Ó˚ §Ω˛yÓly •ˆÏÓ ÈüüüÈ

a) 1
5 b) 1

10 c) 9
10 d) 4

5

xxix) ~Ü˛!ê˛ SÈE˛y !ï˛lÓyÓ˚ ã˛y°y •ˆÏ°ñ ≤Ã!ï˛ÓyÓ˚ ˛õ)Ó≈Óï˛#≈ §ÇáƒyÓ˚ ˆã˛ˆÏÎ˚ xyÓ˚G Óí˛¸ §Çáƒy ˛õyGÎ˚yÓ˚ §Ω˛yÓly •ˆÏÓÈüüüÈ

a) 15
216 b) 5

108 c) 13
216 d) ~ˆÏòÓ˚ ˆÜ˛yˆÏly!ê˛•z lÎ˚–

xxx) òyÓy åChessä ˆá°yÓ˚ ˆÓyí≈˛ ˆÌˆÏÜ˛ ÎˆÏÌFSÈË˛yˆÏÓ ò%!ê˛ ˆflÒyÎ˚yÓ˚ !lÓ≈yã˛l Ü˛Ó˚y •°– !lÓ≈y!ã˛ï˛ ˆflÒyÎ˚yÓ˚ ò%!ê˛ !Ë˛ß¨
Ó˚ˆÏ.Ó˚ •GÎ˚yÓ˚ §Ω˛yÓly •° ÈüüüÈ

a) 15
216 b) 32

63 c) 23
64 d) ~ˆÏòÓ˚ ˆÜ˛yˆÏly!ê˛•z lÎ˚–

2. x!ï˛ §Ç!«˛ÆôÙ≈# ≤ÃŸ¿ ≠ å≤Ã!ï˛!ê˛ ≤ÃˆÏŸ¿Ó˚ Ùyl 1 Óy 2ä

i) ~Ü˛!ê˛ °%ˆÏí˛yÓ˚ SÈE˛yÓ˚ ò%!ê˛ ï˛ˆÏ°Ó˚ ≤Ã!ï˛!ê˛ˆÏï˛ ‘1’ñ !ï˛l!ê˛ ï˛ˆÏ°Ó˚ ≤Ã!ï˛!ê˛ˆÏï˛ ‘2’ ~ÓÇ ~Ü˛!ê˛ ï˛ˆÏ° ‘3’ myÓ˚y
!ã˛!•´ï˛ Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ˛– Î!ò SÈE˛y!ê˛ ~Ü˛ÓyÓ˚ ã˛y°y •Î˚ ï˛ˆÏÓ !l¡¨!°!áï˛=ˆÏ°y !lî≈Î˚ Ü˛ˆÏÓ˚y ÈüüüÈ

a) P (1 xÌÓy 3) b) P (3 lÎ˚)

ii) 52!ê˛ ï˛yˆÏ§Ó˚ ~Ü˛!ê˛ ˛õƒyˆÏÜ˛ê˛ ˆÌˆÏÜ˛ ÎˆÏÌFSÈË˛yˆÏÓ ~Ü˛!ê˛ ï˛y§ ê˛yly •°– ê˛yly ï˛y§!ê˛ •zflÒyÓˆÏlÓ˚ ˆê˛E˛y •GÎ˚yÓ˚
§Ω˛yÓly !lî≈Î˚ Ü˛ˆÏÓ˚y–

iii) 52!ê˛ ï˛yˆÏ§Ó˚ ~Ü˛!ê˛ ˛õƒyˆÏÜ˛ê˛ ˆÌˆÏÜ˛ ÎˆÏÌFSÈË˛yˆÏÓ 2!ê˛ ï˛y§ ˆï˛y°y •°– ï˛yˆÏòÓ˚ í˛zË˛Î˚•z ˆÊ˛§ Ü˛yí≈˛ •GÎ˚yÓ˚
§Ω˛yÓly !lî≈Î˚ Ü˛ˆÏÓ˚y–

iv) ˆÜ˛yˆÏly x!ôÓˆÏ£Ï≈ 53!ê˛ Ó%ôÓyÓ˚ ÌyÜ˛yÓ˚ §Ω˛yÓly Ü˛ï˛⁄

v) ~Ü˛!ê˛ Ù%oy ò%•zÓyÓ˚ ê˛§‰ Ü˛Ó˚y •ˆÏ°ñ ~ˆÏï˛ xhs˝ï˛˛õˆÏ«˛ ~Ü˛!ê˛ ˆ•í˛ ˛õyGÎ˚yÓ˚ §Ω˛yÓly !lî≈Î˚ Ü˛ˆÏÓ˚y–
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vi) ò%!ê˛ SÈE˛y ~Ü˛ÓyÓ˚ !lˆÏ«˛˛õ Ü˛Ó˚y •ˆÏ°ñ SÈE˛y ò%!ê˛Ó˚ í˛z˛õ!Ó˚ï˛ˆÏ° ˆÎ §Çáƒy ò%!ê˛ GˆÏë˛ ï˛yˆÏòÓ˚ §Ù!‹T 8 •GÎ˚yÓ˚
§Ω˛yÓly Ü˛ï˛⁄

vii) ‘EQUATIONS’ ¢ˆÏ∑Ó˚ x«˛Ó˚=ˆÏ°y ̂ ÌˆÏÜ˛ ÎˆÏÌFSÈË˛yˆÏÓ ~Ü˛!ê˛ x«˛Ó˚ !lÓ≈yã˛l Ü˛Ó˚y •ˆÏ°ñ !lÓ≈y!ã˛ï˛ x«˛Ó˚!ê˛
ÓƒOlÓî≈ •GÎ˚yÓ˚ §Ω˛yÓly Ü˛ï˛⁄

viii) 52!ê˛ ï˛yˆÏ§Ó˚ ~Ü˛!ê˛ ˛õƒyˆÏÜ˛ê˛ ˆÌˆÏÜ˛ •zFSÈyÙï˛ ~Ü˛!ê˛ Ü˛yí≈˛ !lÓ≈yã˛l Ü˛Ó˚y •ˆÏ°ñ !lÓ≈y!ã˛ï˛ Ü˛yí≈˛!ê˛ Ó˚yçy xÌÓy Ó˚yl#
•GÎ˚yÓ˚ §Ω˛yÓly Ü˛ï˛⁄

ix) E G F âê˛lymÎ̊ ~Ùl ̂ Î P(E) = 
1

4
, P(F) = 

1

2
 ~ÓÇ P(E ~ÓÇ F) = 

1

8
, ï˛y• Ï̂° P(E xÌÓy F) !lî≈Î̊ Ü˛ Ï̂Ó̊y–

x) A G B âê˛lymÎ˚ ~Ó˚*˛õ ˆÎ P(A) = 
1

4
, P(B) = 

2

5
 ~ÓÇ P(A4B) = 

1

2
– P(A 3 B) GP(A 3 BC) ~Ó˚

Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

xi) ˆÜ˛yˆÏly §Ù§Ω˛Ó ˛õÓ˚#«˛yÓ˚ §yˆÏÌ Î%_´ !ï˛l!ê˛ ˛õÓ˚flõÓ˚ !Ó!FSÈß¨ G §¡õ)î≈ âê˛ly •° A, B G C– Î!ò P(B) =

3

2
P A( )  ~ÓÇ  2P(C) = P(B) •Î˚ñ ï˛ˆÏÓ P(A)üÈ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

xii) A G B •° ˆÜ˛yˆÏly ˛õÓ˚#«˛yÓ˚ §yˆÏÌ Î%_´ ò%!ê˛ §¡õ)î≈ âê˛ly– Î!ò P A( ) = 0 25. , P(A 3 B) = 0.65 ~ÓÇ

P(B)=x •Î˚ñ ï˛ˆÏÓ x ~Ó˚ Ùyl !lî≈Î˚ Ü˛ˆÏÓ˚y–

xiii) ˆÜ˛yˆÏly âê˛lyÓ˚ ˛õˆÏ«˛ §%ˆÏÎyà 5:13 •ˆÏ° âê˛ly!ê˛ âê˛yÓ˚ §Ω˛yÓly !lî≈Î˚ Ü˛ˆÏÓ˚y–

xiv) ÚVALUESÛ ¢ˆÏ∑Ó˚ x«˛Ó˚=!° ˆÌˆÏÜ˛ ÎˆÏÌFSÈË˛yˆÏÓ ò%!ê˛ x«˛Ó˚ !lÓ≈yã˛l Ü˛Ó˚y •ˆÏ°ñ !lÓ≈y!ã˛ï˛ x«˛Ó˚ ò%!ê˛ fl∫Ó˚Óî≈
•GÎ˚yÓ˚ §Ω˛yÓly Ü˛ï˛⁄

xv) ≤ÃÌÙÓyˆÏÓ˚Ó˚ ÙˆÏï˛y ˆ•í˛ ly xy§y ˛õÎ≈hs˝ ~Ü˛!ê˛ Ù%oy ÓyÓ˚ ÓyÓ˚ !lˆÏ«˛˛õ Ü˛Ó˚y •Î˚– ~•z ˛õÓ˚#«˛yÓ˚ lÙ%lyˆÏò¢!ê˛
ˆ°ˆÏáy–

xvi) ~Ü˛!ê˛ Ù%oy ò%ÓyÓ˚ ê˛§‰ Ü˛Ó˚y •°– Î!ò !mï˛#Î˚ Ê˛°yÊ˛ˆÏ° ˆ•í‰˛ xyˆÏ§ ï˛ˆÏÓ ~Ü˛!ê˛ SÈE˛y !lˆÏ«˛˛õ Ü˛Ó˚y •Î˚– ~•z
˛õÓ˚#«˛yÓ˚ lÙ%lyˆÏò¢!ê˛ ˆ°ˆÏáy–

á ÈüÈ !ÓË˛yà

3. §Ç!«˛Æ í˛z_Ó˚ôÙ≈# ≤ÃŸ¿yÓ°# ≠ [ ≤Ã!ï˛!ê˛ ≤ÃˆÏŸ¿Ó˚ Ùyl 3 l¡∫Ó˚ ]

i) 52!ê˛ ï˛yˆÏ§Ó˚ ~Ü˛!ê˛ ̨ õƒyˆÏÜ˛ê˛ ̂ ÌˆÏÜ˛ ÎˆÏÌFSÈË˛yˆÏÓ ~Ü˛!ê˛ ï˛y§ ê˛yly •ˆÏ°ñ ê˛yly ï˛y§!ê˛ Ó˚yçy xÌÓy •Ó˚ï˛l xÌÓy
°y° Ó˚ˆÏ.Ó˚ •GÎ˚yÓ˚ §Ω˛yÓly !lî≈Î˚ Ü˛ˆÏÓ˚y–

ii) 52!ê˛ ï˛yˆÏ§Ó˚ ~Ü˛!ê˛ ˛õƒyˆÏÜ˛ê˛ ˆÌˆÏÜ˛ í˛zˆÏj¢ƒ•#lË˛yˆÏÓ 7!ê˛ ï˛y§ ˆï˛y°y •ˆÏ°ñ ~ˆÏï˛ ÈüüüÈ  a) §Ó=ˆÏ°y Ó˚yçy
b) !ï˛l!ê˛ Ó˚yçy  •GÎ˚yÓ˚ §Ω˛yÓly !lî≈Î˚ Ü˛ˆÏÓ˚y–

iii) ~Ü˛!ê˛ Ù%oy 5ÓyÓ˚ ê˛§‰ Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ ÎyÓ˚ ~Ü˛˛õ,ˆÏ¤˛ 3 G x˛õÓ˚˛õ,ˆÏ¤˛ 4 !ã˛!•´ï˛ Ü˛Ó˚y xyˆÏSÈ– 5 ÓyÓ˚ ê˛ˆÏ§ ≤ÃyÆ
Ê˛°yÊ˛°=ˆÏ°yÓ˚ ˆÎyàÊ˛° 24 •GÎ˚yÓ˚ §Ω˛yÓly !lî≈Î˚ Ü˛ˆÏÓ˚y–
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iv) 150!ê˛ fl∫yË˛y!ÓÜ˛ §Çáƒy ˆÌˆÏÜ˛ í˛zˆÏj¢ƒ•#lË˛yˆÏÓ ~Ü˛!ê˛ §Çáƒy x !lÓ≈yã˛l Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ– ï˛y•ˆÏ°

x x

x

2 70 1200

35
0

− +
−

<  •GÎ˚yÓ˚ §Ω˛yÓly !lî≈Î˚ Ü˛ˆÏÓ˚y–

v) ˆÜ˛y Ï̂ly §%£ÏÙ £Ïí ¸̨Ë%̨ Ï̂çÓ˚ SÈÎ˚!ê˛ ¢#£Ï≈!Ó®% ̂ Ì Ï̂Ü˛ Î Ï̂ÌFSÈË˛y Ï̂Ó !ï˛l!ê˛ ¢#£Ï≈!Ó®% !lÓ≈yã˛l Ü˛Ó˚y • Ï̂Î˚̂ ÏSÈ– ~•z ¢#£Ï≈!Ó®%=!°
myÓ˚y à!ë˛ï˛ !eË%˛ç §ÙÓy‡ •GÎ˚yÓ˚ §Ω˛yÓly Ü˛ï˛⁄

vi) ~Ü˛!ê˛ ÓƒyˆÏà 21!ê˛ Ó° xyˆÏSÈ ~ÓÇ Ó°=!°ˆÏÜ˛ 1, 2, 3,........, 21 §Çáƒy myÓ˚y !ã˛!•´ï˛ Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ– 2!ê˛ Ó°
˛õ%lÈ/fliy˛õl Ü˛ˆÏÓ˚ ~Ü˛!ê˛Ó˚ ˛õÓ˚ ~Ü˛!ê˛ ˆï˛y°y •°– ˆï˛y°y Ó° ò%!ê˛Ó˚ ≤ÃÌÙ!ê˛ xÎ%@¬ G !mï˛#Î˚!ê˛ Î%@¬ •GÎ˚yÓ˚
§Ω˛yÓly Ü˛ï˛⁄

vii) 7 çl Óy°Ü˛ G 3 çl Óy!°Ü˛y í ẑ̨ Ïj¢ƒ•#lË˛y Ï̂Ó ~Ü˛!ê˛ §y!Ó˚̂ Ïï˛ Ó Ï̂§ Ï̂SÈ– ̂ Ü˛ylG ̂ SÈ Ï̂°•z ò%çl ̂ Ù Ï̂Î˚Ó˚ ÙyV˛áy Ï̂l
Ó§ˆÏÓ lyñ ~Ó˚ §Ω˛yÓly !lî≈Î˚ Ü˛ˆÏÓ˚y–

viii) ò%!ê˛ âê˛ly A G B ~Ó˚ çlƒ Î!ò P A B( )3 =
1

2
 ~ÓÇ P A B( )U =

2

5
 •Î˚ñ ï˛ˆÏÓ P A P BC C( ) + ( )  ~Ó˚

Ùyl !lî≈Î˚ Ü˛Ó˚–

ix) A, B G C âê˛ly=!° •° §Ù@˝Ã âê˛ly– A âê˛lyÓ˚ !Ó˛õˆÏ«˛ §%ˆÏÎyà •° 8:3 ~ÓÇ B âê˛lyÓ˚ ˛õˆÏ«˛ §%ˆÏÎyà •°
2:5– ï˛y•ˆÏ° C âê˛lyÓ˚ !Ó˛õˆÏ«˛ §%ˆÏÎyà Ü˛ï˛ •ˆÏÓ ï˛y !lî≈Î˚ Ü˛ˆÏÓ˚y–

x) ≤ÃÌÙ 200!ê˛ ôlydÜ˛ xá[˛ §Çáƒy ˆÌˆÏÜ˛ ÎˆÏÌFSÈË˛yˆÏÓ ~Ü˛!ê˛ xá[˛ §Çáƒy !lÓ≈yã˛l Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ– !lÓ≈y!ã˛ï˛
§Çáƒy!ê˛ 6 xÌÓy 8 myÓ˚y !ÓË˛yçƒ •ˆÏÓ ~Ó˚ §Ω˛yÓly !lî≈Î˚ Ü˛ˆÏÓ˚y–

à ÈüÈ !ÓË˛yà

ò#â≈ í˛z_Ó˚ôÙ#≈ ≤ÃŸ¿yÓ°# ≠ [ ≤Ã!ï˛!ê˛ ≤ÃˆÏŸ¿Ó˚ Ùyl 4 xÌÓy 6 l¡∫Ó˚ ]

i) ò%çl !¢«˛yÌ#≈ xB%˛Ó˚ G xyò!Ë˛Ü˛ ˆÜ˛yˆÏly ~Ü˛!ê˛ ˛õÓ˚#«˛yÎ˚ xÇ¢ !lˆÏÎ˚!SÈ°– xB%˛Ó˚ ˛õÓ˚#«˛yÎ˚ ˆÎyàƒï˛y xç≈l
Ü˛Ó˚ˆÏÓ ~Ó˚ §Ω˛yÓly •°  0.05 ~ÓÇ xyò!Ë˛Ü˛ ˛õÓ˚#«˛yÎ˚ ˆÎyàƒï˛y xç≈l Ü˛Ó˚ˆÏÓ ~Ó˚ §Ω˛yÓly •° 0.10– í˛zË˛Î˚•z
˛õÓ̊#«˛yÎ̊ ˆÎyàƒï˛y xç≈l Ü˛Ó̊ Ï̂Ó ~Ó̊ §Ω˛yÓly •° 0.02– ï˛y• Ï̂° !l¡̈!°!áï˛ âê˛ly= Ï̂°yÓ̊ §Ω˛yÓly !lî≈Î̊ Ü˛ Ï̂Ó̊y ≠

a) xB%˛Ó˚ G xyò!Ë˛Ü˛ í˛zË˛Î˚•z ˛õÓ˚#«˛yÎ˚ ˆÎyàƒï˛y xç≈l Ü˛Ó˚ˆÏÓ ly–

b) ï˛yˆÏòÓ˚ ÙˆÏôƒ xhs˝ï˛˛õˆÏ«˛ ~Ü˛çl ˛õÓ˚#«˛yÎ˚ ˆÎyàƒï˛y xç≈l Ü˛Ó˚ˆÏÓ ly–

c) ï˛yˆÏòÓ˚ ÙˆÏôƒ ˆÜ˛Ó°Ùye ~Ü˛çl ˛õÓ˚#«˛yÎ˚ ˆÎyàƒï˛y xç≈l Ü˛Ó˚ˆÏÓ–

ii) ò%!ê˛ °%ˆÏí˛yÓ˚ SÈE˛y à!í˛¸ˆÏÎ˚ ˆòGÎ˚y •°– A, B, C, D, E G F âê˛ly=!° •° !l¡¨Ó˚*˛õ ≠

A : ≤ÃÌÙ SÈE˛yÓ˚ í˛z˛õ!Ó˚ï˛ˆÏ° Î%@¬ §Çáƒy í˛zˆÏë˛ˆÏSÈ–

B : ≤ÃÌÙ SÈE˛yÓ˚ í˛z˛õ!Ó˚ï˛ˆÏ° xÎ%@¬ §Çáƒy í˛zˆÏë˛ˆÏSÈ–

C : ò%!ê˛ SÈE˛yÓ˚ í˛z˛õ!Ó˚ï˛ˆÏ° í˛zë˛y §ÇáƒyÓ˚ §Ù!‹TÈ £5–

D : ò%!ê˛ SÈE˛yÓ˚ í˛z˛õ!Ó˚ï˛ˆÏ° í˛zë˛y §ÇáƒyÓ˚ §Ù!‹T 10 ~Ó˚ Ü˛Ù ~ÓÇ 5 ~Ó˚ ˆÓ!¢–

E : ò%!ê˛ SÈE˛yÓ˚ í˛z˛õ!Ó˚ï˛ˆÏ° í˛zë˛y §ÇáƒyÓ˚ §Ù!‹TÈ £10–

F : ˆÎÈüÈˆÜ˛yˆÏly ~Ü˛!ê˛ SÈE˛yÓ˚ í˛z˛õ!Ó˚ï˛ˆÏ° xÎ%@¬ §Çáƒy í˛zˆÏë˛ˆÏSÈ–
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!lˆÏ¡¨Ó˚ âê˛ly=ˆÏ°y Óî≈ly Ü˛ˆÏÓ˚y ≠

a) 

A

b) A ~ÓÇ  B c) B  xÌÓy  C d) A  ~ÓÇ  E
e) A  xÌÓy  F f) A  ~ÓÇ  F

iii) ~Ü˛çl !¢«˛yÌ#≈ AÈüÈˆ@˝Ãí˛, BüÈˆ@˝Ãí˛, CüÈˆ@˝Ãí˛ G DüÈˆ@˝Ãí˛ ˛õyGÎ˚yÓ˚ §Ω˛yÓly •° ÎÌye´ˆÏÙ 0.40, 0.35, 0.15

~ÓÇ 0.10– !lˆÏ¡¨Ó˚ âê˛ly=ˆÏ°yÓ˚ §Ω˛yÓly !lî≈Î˚ Ü˛ˆÏÓ˚y ≠

a) !¢«˛yÌ#≈ AÈüÈˆ@˝Ãí˛ ˛õyˆÏÓ ly–
b) !¢«˛yÌ#≈ B xÌÓy CÈüÈˆ@˝Ãí˛ ˛õyˆÏÓ–
c) !¢«˛yÌ#≈ §Ó≈y!ôÜ˛ CÈüÈˆ@˝Ãí˛ ˛õyˆÏÓ–

iv) 1, 2, 3, 4, 5 ÈüüüÈ ~•z xB˛=ˆÏ°y ˛õ%lÓ˚yÓ,!_ ly Ü˛ˆÏÓ˚ ˛õÑyã˛ xB˛!Ó!¢‹T ~Ü˛!ê˛ §Çáƒy àë˛l Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ– à!ë˛ï˛
§Çáƒy 4 myÓ˚y !ÓË˛yçƒ ~Ó˚ §Ω˛yÓly !lî≈Î˚ Ü˛ˆÏÓ˚y–

v) ~Ü˛!ê˛ ÓƒyˆÏà 8!ê˛ °y° G 5!ê˛ §yòy Ó° xyˆÏSÈ– í˛zˆÏj¢ƒ•#lË˛yˆÏÓ Óƒyà ̂ ÌˆÏÜ˛ !ï˛l!ê˛ Ó° ̂ ï˛y°y •ˆÏÎ˚ˆÏSÈ– !lˆÏ¡¨Ó˚
âê˛ly=ˆÏ°yÓ˚ §Ω˛yÓly !lî≈Î˚ Ü˛ˆÏÓ˚y–

a) !ï˛l!ê˛ Ó° §yòy–
b) !ï˛l!ê˛ Ó° °y°–
c) ~Ü˛!ê˛ Ó° °y° ~ÓÇ ò%!ê˛ Ó° §yòy–

vi) ã˛yÓ˚çl ≤ÃyÌ#≈ A, B, C G D ~Ü˛!ê˛ fl%ÒˆÏ°Ó˚ !e´ˆÏÜ˛ê˛ ê˛#ˆÏÙÓ˚ ˆÜ˛yã˛ !lˆÏÎ˚yˆÏàÓ˚ çlƒ xyˆÏÓòl Ü˛ˆÏÓ˚!SÈ°– Î!ò
BÈüÈ~Ó˚ ˆã˛ˆÏÎ˚ AÈüÈ~Ó˚ !lÓ≈y!ã˛ï˛ •GÎ˚yÓ˚ §%ˆÏÎyà !m=îñ B G C !lÓ≈y!ã˛ï˛ •GÎ˚yÓ˚ ~Ü˛•z §%ˆÏÎyàñ DÈüÈ~Ó˚ ˆã˛ˆÏÎ˚
CÈüÈ~Ó˚ !lÓ≈y!ã˛ï˛ •GÎ˚yÓ˚ §%ˆÏÎyà !m=î •Î˚ ï˛ˆÏÓñ

a) CüÈ~Ó˚ !lÓ≈y!ã˛ï˛ •GÎ˚yÓ˚ §Ω˛yÓly Ü˛ï˛ •ˆÏÓ⁄
b) AüÈ~Ó˚ !lÓ≈y!ã˛ï˛ ly •GÎ˚yÓ˚ §Ω˛yÓly Ü˛ï˛ •ˆÏÓ⁄

vii) ˆÙ!í˛ˆÏÜ˛° SÈyeSÈye#ˆÏòÓ˚ ~Ü˛!ê˛ ò° •zrê˛yl≈!¢˛õ Ü˛ˆÏÓ˚ˆÏSÈl ~Ùl §ÙÎ˚ ï˛yˆÏòÓ˚ !§!ê˛ •y§˛õyï˛yˆÏ° xflf≤Ãã˛yˆÏÓ˚ G•z
•y§˛õyï˛y Ï̂° §•yÎ˚ï˛y Ü˛Ó˚̂ Ïï˛ • Ï̂Ó– G•z •y§˛õyï˛y Ï̂° á%Ó ç!ê˛°ñ ç!ê˛°ñ ≤Ãã˛!°ï˛ñ §Ó˚° xÌÓy á%Ó §Ó˚° xflf≤Ãã˛yÓ˚
•GÎ˚yÓ˚ §Ω˛yÓly •° ÎÌye´ˆÏÙ 0.15, 0.20, 0.31, 0.26 ~ÓÇ 0.80– !lˆÏ¡¨Ó˚ âê˛ly=ˆÏ°yÓ˚ §Ω˛yÓly !lî≈Î˚
Ü˛ˆÏÓ˚y ≠

a) xflf≤Ãã˛yÓ˚ ç!ê˛° xÌÓy á%Ó ç!ê˛° •ˆÏÓ–
b) xflf≤Ãã˛yÓ˚ ç!ê˛° xÌÓy á%Ó ç!ê˛° È~ˆÏòÓ˚ ˆÜ˛yˆÏly!ê˛•z •ˆÏÓ ly–
c) xflf≤Ãã˛yÓ˚ §Ó˚° xÌÓy ç!ê˛° •ˆÏÓ–
d) xflf≤Ãã˛yÓ˚ ≤Ãã˛!°ï˛ xÌÓy §Ó˚° •ˆÏÓ–

viii) 1 ˆÌˆÏÜ˛ 1000 ˛õÎ≈hs˝ xá[˛ §Çáƒy •ˆÏï˛ ~Ü˛!ê˛ xá[˛ §Çáƒy •zFSÈyÙï˛ ˛õSÈ® Ü˛Ó˚ˆÏ°ñ ï˛ˆÏÓ ˛õSÈ®Ü,˛ï˛ §Çáƒy!ê˛ 2
~Ó˚ =!îï˛Ü˛ xÌÓy 9 ~Ó˚ =!îï˛Ü˛ •GÎ˚yÓ˚ §Ω˛yÓly !lî≈Î˚ Ü˛ˆÏÓ˚y–

ix) Î!ò ‘ALGORITHM’ ¢ˆÏ∑Ó˚ x«˛Ó˚=!° ~Ü˛!ê˛ §y!Ó˚ˆÏï˛ ~ˆÏ°yˆÏÙˆÏ°yË˛yˆÏÓ §yçyˆÏly •Î˚ñ ï˛y•ˆÏ° ‘GOR’

x«˛Ó˚=!° xÓ¢ƒ•z ~Ü˛§yˆÏÌ ÌyÜ˛ˆÏÓ ~Ó˚ §Ω˛yÓly Ü˛ï˛⁄

x) ‘ASSASSINATION’ ¢ˆÏ∑Ó˚ x«˛Ó˚=ˆÏ°y í˛zˆÏj¢ƒ•#lË˛yˆÏÓ §yçyˆÏly •ˆÏÎ˚ˆÏSÈ– ï˛y•ˆÏ° !l¡¨!°!áï˛
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âê˛ly=ˆÏ°yÓ˚ §Ω˛yÓly !lî≈Î˚ Ü˛ˆÏÓ˚y ≠

a) ¢∑!ê˛ˆÏï˛ 4!ê˛ ÚSÛ ˛õÓ˚˛õÓ˚ xy§ˆÏÓ–

b) ¢∑!ê˛ˆÏï˛ 2!ê˛ ÚIÛ ~ÓÇ 2!ê˛ ÚNÛ ~Ü˛§yˆÏÌ ÌyÜ˛ˆÏÓ–

c) ¢∑!ê˛ˆÏï˛ §Ó ˛ÚAÛ ~Ü˛§yˆÏÌ ÌyÜ˛ˆÏÓ ly–

d) ¢∑!ê˛ˆÏï˛ ˆÜ˛yˆÏly 2!ê˛ ˛ÚAÛ ~Ü˛§yˆÏÌ ÌyÜ˛ˆÏÓ ly–

xii) Îï˛«˛î ˛õÎ≈hs˝ ly 2 GˆÏë˛ ï˛ï˛«˛î °%ˆÏí˛yÓ˚ SÈE˛y !lˆÏ«˛ˆÏ˛õÓ˚ ~Ü˛!ê˛ ˛õÓ˚#«˛y !ÓˆÏÓã˛ly Ü˛ˆÏÓ˚y–

a) lÙ%lyˆÏò¢!ê˛Ó˚ Ü˛Î˚!ê˛ í˛z˛õyòyl SÈE˛y!ê˛Ó˚ KÈüÈï˛Ù !lˆÏ«˛ˆÏ˛õ 2 GˆÏë˛ ~•z âê˛lyÓ˚ §yˆÏÌ Î%_´⁄

b) lÙ%lyˆÏò¢!ê˛Ó˚ Ü˛Î˚!ê˛ í˛z˛õyòyl SÈE˛y!ê˛Ó˚ KÈüÈï˛Ù !lˆÏ«˛ˆÏ˛õÓ˚ ˛õˆÏÓ˚ 2 GˆÏë˛ ly ~•z âê˛lyÓ˚ §yˆÏÌ Î%_´⁄

í z̨_Ó˚Ùy°y

Ü˛ ÈüÈ !ÓË˛yà

1] i) b ii) c iii) b iv) c  v) b vi) c

vii) c viii) d ix) a x) a xi) c xii) b

xiii) c xiv) a xv) a xvi) c xvii) d xviii) d

xix) c xx) c xxi) b xxii) b xxiii) b xxiv) c

xxv) b xxvi) a xxvii) c xxviii) d xxix) d xxx) b

2] i) a b) , )
1

2

5

6
ii) 

1

52
iii) 

11

221
iv) 

2

7
v) 

3

4
vi) 

5

36

vii) 
4

9
viii) 

2

13
ix) 

5

8
x) 

3

20

1

10
, xi) 

4

13
xii) 0.9

xiii) 
5

18
xiv) 

1

5
xv) S = {H, TH, TTH, TTTH, ..............}

xvi){TT, HT, (TH,1), (TH,2), (TH,3), (TH,4), (TH,5), (TH,6), (HH,1), (HH,2), (HH,3), (HH,4)

(HH,5), (HH,6)}
á ÈüÈ !ÓË˛yà

3] i) 
7

13
ii) a) 

1

7735
       b) 

9

1547
iii) 0 iv) 

11

50
v) 

1

10
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vi) 
110

441
vii) 

1

15
viii) 

11

10
ix) 34:43 x) 

1

4

à ÈüÈ !ÓË˛yà

4. i) a) 0.87 b) 0.98 c) 0.11

ii) a) ≤ÃÌÙ SÈE˛yÎ˚ ≤ÃyÆ !ÓˆÏçyí˛¸ §Çáƒy

b)  ¢)lƒ ˆ§ê˛–

c) {(1,1), (1,2), (1,3), (1,4), (1,5), (1,6), (3,1), (3,2), (3,3), (3,4), (3,5), (3,6), (5,1), (5,2),

(5,3), (5,4), (5, 5), (5,6), (2,1), (2,2), (2,3), (4,1)}
d) {(1,2), (2,2), (2,3), (2,4), (2,5), (2,6), (4,1), (4,2) (4,3), (4,4), (4,5), (4,6), (6,1), (6,2),

(6,3), (6,4)}
e) {(4,5), (4,6), (6,1), (6,2), (6,3), (6,4), (6,5), (6,6) (1,1), (1,2), (1,3), (1,4), (1,5), (1,6),

(3,1), (3,2), (3,3), (3,4), (3,5), (3,6), (5,1), (5,2), (5,3), (5,4) (5,5), (5,6)}
f ) {(2,1), (2,3), (2,5), (4,1), (4,3), (4,5), (6,1), (6,3) (6,5)}

iii) a) 0.6 b) 0.5 c) 0.25

iv)
1

5

v) a)
5

143
b) 

28

143
c) 

40

143

vi) a)
2

9
b) 

5

9

vii) a) 0.35 b) 0.77 c) 0.51 d) 0.57

viii) 0.556

ix)
1

72

x) a)
2

143
b) 

2

143
c) 

25

26
d) 

11

3 8

!

! !

xi) a) 5K–1 b) 
5 1

4

K −
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Note
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Note
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