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xôƒyÎ̊ Èü È1

ÓyhflÏÓ §Çáƒy
åREAL NUMBERSä

Ù)° !Ó£ÏÎ˚ G §)eyÓ!° ı

l •zí z̨!Üœ̨ Ï̂í˛Ó˚ Ë˛yàÈüÈ§•yÎ˚Ü˛ í z̨̨ õ˛õyòƒ åEuclid’s Division Lemmaä ı ˛≤Ãò_ ôlydÜ˛ xá[˛ §Çáƒy a G bÈüÈ~Ó˚ çlƒ ò%!ê˛
xllƒ xá[˛ §Çáƒy q G rÈüÈ~Ó˚ x!hflÏc Ìy Ï̂Ü˛ñ ˆÎáy Ï̂l a = bq + r, 0 ≤ r < b •Î˚–

 Ùhs˝Óƒ ı  ô Ï̂Ó˚y  a ~ÓÇ bÈ Èò%!ê˛ ôlydÜ˛ xá[˛ §Çáƒy– Î!ò a = bq + r, 0 ≤ r < b •Î˚ñ ï˛ Ï̂Ó àÉ§yÉà% (a,b)

      = àÉ§yÉà% (b,r)–

l ˛õy!ê˛à!î Ï̂ï˛Ó˚ ˆÙÔ!°Ü˛ í z̨̨ õ˛õyòƒ åFundamental Theorem of Arithmeticä ı

≤Ã!ï˛!ê˛ ˆÎÔ!àÜ˛ §Çáƒy Ï̂Ü˛ ~Ü˛y!ôÜ˛ ˆÙÔ!°Ü˛ §ÇáƒyÓ˚ à%îÊ˛°Ó)̊̂ Į̈ õ åí z̨Í˛õyòÜ˛ !Ó Ï̂Ÿ’£Ï̂ Ïîä ≤ÃÜ˛y¢ Ü˛Ó˚y ˆÎ Ï̂ï˛ ˛õy Ï̂Ó˚ ~ÓÇ ˆÙÔ!°Ü˛
í z̨Í˛õyòÜ˛à%̂ Ï°yÓ˚ Ü ̨ Ù !lÓ˚̂ Į̈ õ«˛ï˛yÓ˚ §y Į̈̂ õ Ï̂«˛ ~•z í z̨Í˛õyòÜ˛#Ü˛Ó˚î xllƒ åfactorisation is uniqueä–

l ˛ˆÎÈüÈˆÜ˛y Ï̂ly ò%!ê˛ ôlydÜ˛ xá[˛ §Çáƒy a G bÈüÈ~Ó˚ çlƒ àÉ§yÉà% (a,b) ×  °É§yÉà% (a,b) = a × b–

l ˛ôÓ˚y ÎyÜ˛ p ~Ü˛!ê˛ ˆÙÔ!°Ü˛ §Çáƒy– Î!ò p !ò Ï̂Î˚ a2 !ÓË˛yçƒ •Î˚ñ ï˛ Ï̂Ó p !ò Ï̂Î˚ ÈaüÈG !ÓË˛yçƒ •Î˚ñ ˆÎáy Ï̂l a ~Ü˛!ê˛ ôlydÜ˛ xá[˛
§Çáƒy–

l ˛ 2 3 5, , ,  ÉÉÉÉÉÉ •° xÙ)°ò §Çáƒy–

l ˛~Ü˛!ê˛ Ù)°ò ~ÓÇ ~Ü˛!ê˛ xÙ)°ò §ÇáƒyÓ˚ §Ù!T˛ Óy xhs˝Ó˚ ~Ü˛!ê˛ xÙ)°ò §Çáƒy • Ï̂Ó–

l ˛~Ü˛!ê˛ x¢)lƒ Ù)°ò §Çáƒy ~ÓÇ ~Ü˛!ê˛ xÙ)°ò §ÇáƒyÓ˚ à%îÊ˛° Óy Ë˛yàÊ˛° ~Ü˛!ê˛ xÙ)°ò §Çáƒy • Ï̂Ó–

l ˛ôÓ˚y ÎyÜ˛ñ  x
p

q
= ñ  p ~ÓÇ q õÓ˚flõÓ˚ ˆÙÔ!°Ü˛ñ ~Ü˛!ê˛ Ù)°ò §Çáƒy ÎyÓ˚ ò¢!ÙÜ˛ !Óhfl,Ï!ï˛ §§#Ù– ï˛y• Ï̂° ÈqüÈ~Ó˚ ˆÙÔ!°Ü˛

í z̨Í˛õyò Ï̂Ü˛ !Ó Ï̂Ÿ’£Ï̂ ÏîÓ˚ xyÜ˛yÓ˚ •Î˚ 2m.5nñ ˆÎáy Ï̂l m, n •° xÈüÈ}îydÜ˛ xá[˛ §Çáƒy–

l ˛ôÓ˚y ÎyÜ˛ñ x
p

q
=  ~Ùl ~Ü˛!ê˛ Ù)°ò §Çáƒy ̂ Îáy Ï̂l ÈqüÈ~Ó˚ ̂ ÙÔ!°Ü˛ í z̨Í˛õyò Ï̂Ü˛ !Ó Ï̂Ÿ’£Ïî 2m.5n xyÜ˛y Ï̂Ó˚ lÎ˚ñ ̂ Îáy Ï̂l m,n •°

xÈüÈ}îydÜ˛ xá[˛ §Çáƒy– ï˛y• Ï̂° ÈxüÈ~Ó˚ ~Ü˛!ê˛ ò¢!ÙÜ˛ !Óhfl,Ï!ï˛ Ìy Ï̂Ü˛ Îy x§#Ù xyÓ,_ åˆ˛õÔl/˛õ%!lÜ˛ä •Î˚–
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Ü˛ÈüÈ!ÓË˛yà  å≤Ã!ï˛!ê˛ 1 l¡∫Ó˚ä

I. ¢)lƒfiÌyl ˛õ)Ó˚î Ü˛ Ï̂Ó˚y ı

1. Î!ò q ˆÎÈüÈˆÜ˛y Ï̂ly xá[˛ §Çáƒy •Î˚ ï˛ Ï̂Ó ~Ü˛!ê˛ xÎ%@¬ xá[˛ §ÇáƒyÓ˚ xyÜ˛yÓ˚ • Ï̂ÓÈ______È–
2. Óy:à%̂ Ï°y ˛õ)î≈ Ü˛ Ï̂Ó˚y ı

3. ~Ü˛!ê˛ x¢)lƒ Ù)°ò G ~Ü˛!ê˛ xÙ)°ò §ÇáƒyÓ˚ à%îÊ˛° •° ______È–

4. Î!ò  p=a2b3c ~ÓÇ q=ab2c4 •Î˚ ï˛ Ï̂Ó °É§yÉà% (p,q) = ______–

5. Ù)°ò  §Çáƒy 
23

2 5
3
×

 ~Ó˚ ò¢!ÙÜ˛ !Óhfl,Ï!ï˛ñ ò¢!ÙÜ˛ !Ó®%Ó˚ ˛õ Ï̂Ó˚ ______ !ê˛ x Ï̂AÜ˛ §ÙyÆ • Ï̂Ó–

II. Ó•% !lÓ≈yã˛l# ≤ÃŸ¿yÓ!°  (MCQ) :

1. ôlydÜ˛ xá[˛ §Çáƒy a ~ÓÇ 3 ~Ó˚ çlƒ q ~ÓÇ r xllƒ ò%!ê˛ §Ù@˝Ã §Çáƒy ˛õyGÎ˚y Îy Ï̂Ó ˆÎáy Ï̂l a = 3q + r •Î˚ñ ï˛ Ï̂Ó

(a) 0 < r < 3    (b)   0 ≤ r < 3       (c)  0 <  r ≤ 3    (d)   0 ≤ r ≤ 3–

2. Î!ò 46 ~ÓÇ 69 ÈüÈ~Ó˚ àÉ§yÉà% 23m –115 •Î˚ñ ï˛ Ï̂Ó m ~Ó˚ Ùyl •°ÈüüüÈ

(a)   3     (b)   4     (c)   5     (d)    6

3. Î!ò a = 2 × 32 × 52 ~ÓÇ b = 22 × 3 × 5  •Î˚ ï˛ Ï̂Ó a  ~ÓÇ b ~Ó˚ àÉ§yÉà% • Ï̂ÓÈüüüÈ

(a)   3     (b)   5    (c)   30     (d)    60

4. ˆÎ Ó,•_Ù §Çáƒy !ò Ï̂Î˚  96 ~ÓÇ 120 ˆÜ˛ Ë˛yà Ü˛Ó˚̂ Ï° ÎÌyÜ ̨ Ï̂Ù 8 ~ÓÇ 10 Ë˛yà Ï̂¢£Ï Ìy Ï̂Ü˛ñ ï˛y •°

(a)   20     (b)   22     (c)   24     (d)    26

5. ò%!ê˛ §ÇáƒyÓ˚ °É§yÉà% ~ÓÇ àÉ§yÉà% •° ÎÌyÜ ̨ Ï̂Ù 819 ~ÓÇ 13ó Î!ò ~Ü˛!ê˛ §Çáƒy 91 •Î˚ ï˛ Ï̂Ó x˛õÓ˚ §Çáy!ê˛ • Ï̂ÓÈüüüÈ

(a)   117     (b)   26     (c)   52     (d)    130

3

2

3 7
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6. l# Ï̂ã˛Ó˚ ˆÜ˛yl Ù)°ò §ÇáƒyÓ˚ ò¢!ÙÜ˛ !Óhfl,Ï!ï˛ §§#Ù ⁄

(a)  
16

225
   ( b)  

2

21
   (c)   

7

250
    (d)  

5

18

7. Ù)°ò §Çáƒy 
47

1250
 ~Ó˚ ò¢!ÙÜ˛ !Óhfl,Ï!ï˛Ó˚ §Ùy!Æ â Ï̂ê˛ÈüüüÈ

(a) ã˛yÓ˚ ò¢!ÙÜ˛ fiÌy Ï̂lÓ˚ ˛õÓ˚   (b)  ~Ü˛ ò¢!ÙÜ˛ fiÌy Ï̂lÓ˚ ˛õÓ˚   (c)  !ï˛l ò¢!ÙÜ˛ fiÌy Ï̂lÓ˚ ˛õÓ˚

(d)  ò%•z ò¢!ÙÜ˛ fiÌy Ï̂lÓ˚ ˛õÓ˚–

8. 8  ÈüÈˆÜ˛ ˆÎ «%̨ oï˛Ù §ÇáƒyÓ˚ myÓ˚y à%î Ü˛Ó˚̂ Ï° ~Ü˛!ê˛ Ù)°ò §Çáƒy ˛õyGÎ˚y ÎyÎ˚ ˆ§!ê˛ •°ÈüüüÈ

(a)   8    (b)   2 2     c)  2    (d)   2

9. Î!ò n ~Ü˛!ê˛ fl∫yË˛y!ÓÜ˛ §Çáƒy •Î˚ñ ï˛ Ï̂Ó 72n – 42n §Ó≈òy !ÓË˛yçƒ • Ï̂ÓÈüüüÈ

(a)  7 G  4 í z̨Ë˛Î˚ myÓ˚y    (b)  7 myÓ˚y    c)   4 myÓ˚y  (d)  3 G11 í z̨Ë˛Î˚ myÓ˚y

10. l# Ï̂ã˛Ó˚ ˆÜ˛yl!ê˛ ~Ü˛!ê˛ xÙ)°ò §Çáƒy⁄

(a)  2.17347    (b)  1 732⋅      c) 
22

7
    (d)   1.3131131113...

III. !l¡¨!°!áï˛ ≤ÃŸ¿à%̂ Ï°yÓ˚ í z̨_Ó˚ òyG ı

1. Î!ò ~Ü˛!ê˛ §Çáƒy Ï̂Ü˛  23 !ò Ï̂Î˚ Ë˛yà Ü˛Ó˚̂ Ï° Ë˛yàÊ˛° 21 ~ÓÇ Ë˛yà Ï̂¢£Ï17 •Î˚ñ ï˛ Ï̂Ó §Çáƒy!ê˛ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

2. Î!ò a = x2y3 ~ÓÇ b = xy4 •Î˚ñ ï˛ Ï̂Ó a ~ÓÇ b ~Ó˚ °É§yÉà% G àÉ§yÉà% !lî≈Î˚ Ü˛ Ï̂Ó˚y–

3. ~Ü˛!ê˛ ôlydÜ˛ xá[˛ §Çáƒy n ̂ Ü˛ Îál 7 !ò Ï̂Î˚ Ë˛yà Ü˛Ó˚y •Î˚ ï˛ál 3 Ë˛yà Ï̂¢£Ï Ìy Ï̂Ü˛– (3n–1) ̂ Ü˛ 7 !ò Ï̂Î˚ Ë˛yà Ü˛Ó˚̂ Ï°
Ë˛yà Ï̂¢£Ï Ü˛# • Ï̂Ó⁄

4. Î!ò àÉ§yÉà%  (26, 169) = 13 •Î˚ñ ï˛ Ï̂Ó °ÉàyÉà% (26, 169) = ?

5. 1 ˆÌ Ï̂Ü˛ 10 ˛õÎ≈hs˝ §Óà%̂ Ï°y fl∫yË˛y!ÓÜ˛ §Çáƒy myÓ˚y !ÓË˛yçƒ «%̨ oï˛Ù §Çáƒy!ê˛ Ü˛ï˛⁄

6. Î!ò p ~ÓÇ q ò%!ê˛ ˆÙÔ!°Ü˛ §Çáƒy •Î˚ñ ï˛ Ï̂Ó ï˛y Ï̂òÓ˚ àÉ§yÉà%  Ü˛ï˛⁄

7. Î!ò  p ~ÓÇ q ò%!ê˛ ˆÙÔ!°Ü˛ §Çáƒy •Î˚ñ ï˛ Ï̂Ó ï˛y Ï̂òÓ˚ °É§yÉà%  Ü˛ï˛⁄

8. 144 ~Ó˚ ˆÙÔ!°Ü˛ í z̨Í˛õyò Ï̂Ü˛ !Ó Ï̂Ÿ’£Ï̂ Ïî 2 ~Ó˚ âyï˛ ˆ° Ï̂áy–

9. Ù)°ò §Çáƒy  
7

75
 ~Ó˚ ò¢!ÙÜ˛ !Óhfl,Ï!ï˛ §§#Ù xÌÓy x§#Ù ï˛y Îyã˛y•z Ü˛ Ï̂Ó˚y–

10. 2 ~ÓÇ 3 ÈüÈ~Ó˚ ÙôƒÓï˛#≈ ~Ü˛!ê˛ Ù)°ò §Çáƒy !lî≈Î˚ Ü˛ Ï̂Ó˚y–



6

IV. !l¡¨!°!áï˛ í z̨!=˛à%̂ Ï°y §ï˛ƒ xÌÓy !ÙÌƒy ˆ° Ï̂áy ı

1. ∧  ~Ü˛!ê˛ xÙ)°ò §Çáƒy !Ü˛v 
22

7
 •° Ù)°ò §Çáƒy–

2.  4n xyÜ˛y Ï̂Ó˚Ó˚ ˆÎ ˆÜ˛y Ï̂ly §Çáƒy ‘0’ xAÜ˛ myÓ˚y ˆ¢£Ï •Î˚ñ ˆÎáy Ï̂l n ~Ü˛!ê˛ fl∫yË˛y!ÓÜ˛ §Çáƒy–

3. 3 × 5 × 7 + 7 ~Ü˛!ê˛ ˆÙÔ!°Ü˛ §Çáƒy–

4. 4 + 3  •° ~Ü˛!ê˛ xÙ)°ò §Çáƒy–

5. ≤Ã!ï˛!ê˛ xÎ%@¬ xá[˛ §ÇáƒyÓ˚ xyÜ˛yÓ˚ 2m – 1, ˆÎáy Ï̂l m •° ~Ü˛!ê˛ xá[˛ §Çáƒy–

á˛ÈüÈ!ÓË˛yà   å≤Ã!ï˛!ê˛ 2 l¡∫Ó˚ä

§Ç!«˛Æ í z̨_Ó˚ôÙ#≈ ≤ÃŸ¿yÓ!° ı

1. ˆòáyG ˆÎ 5+ 2  ~Ü˛!ê˛ xÙ)°ò §Çáƒyñ ˆòGÎ˚y xy Ï̂SÈ 2  ~Ü˛!ê˛ xÙ)°ò §Çáƒy–

2. ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎñ ≤Ã!ï˛!ê˛ ôlydÜ˛ xá[˛ §ÇáƒyÓ˚ xyÜ˛yÓ˚ •° 3q + 1, ˆÎáy Ï̂l q •° ~Ü˛!ê˛ fl∫yË˛y!ÓÜ˛ §Çáƒy–

3.
17

30
 ~Ü˛!ê˛ §§#Ù ò¢!ÙÜ˛ !Ü˛ ly Îyã˛y•z Ü˛ Ï̂Ó˚y–

4. ò%!ê˛ xÙ)°ò §Çáƒy Îy Ï̂òÓ˚ §Ù!T˛ ~Ü˛!ê˛ Ù)°ò §Çáƒyñ ~Ùl ~Ü˛!ê˛ í z̨òy•Ó˚î òyG–

5. ò%!ê˛ Ü ̨ !ÙÜ˛ ôlydÜ˛ xá[˛ §ÇáƒyÓ˚ à%îÊ˛° 2 myÓ˚y !ÓË˛yçƒ– ~•z í z̨!=˛!ê˛ !Ü˛ §ï˛ƒ ly !ÙÌƒy⁄ Ü˛yÓ˚î ˆòáyG–

6. ~Ü˛!ê˛ ôlydÜ˛ xá[˛È §Çáƒy aüÈˆÜ˛ Îál 3 myÓ˚y Ë˛yà Ü˛Ó˚y •Î˚ñ ï˛ál Ë˛yà Ï̂¢£Ï Èr üÈ~Ó˚ Ùyl •Î˚ ¢%ô%Ùye 0 ~ÓÇ 1–
í z̨!=˛!ê˛Ó˚ §ï˛ƒï˛y Îyã˛y•z Ü˛ Ï̂Ó˚y–

7. Î!ò 525 ~ÓÇ 3000 í z̨Ë˛Î˚  §Çáƒy ˆÜ˛Ó°Ùye 3,  5,  15, 25 ~ÓÇ 75 myÓ˚y !ÓË˛yçƒ •Î˚ ï˛ Ï̂Óñ àÉ§yÉà% (525,

3000) ù Ü˛ï˛⁄ ˆï˛yÙyÓ˚ í z̨_ Ï̂Ó˚Ó˚ fl∫̨ õ Ï̂«˛ Î%!=˛ òyG–

8. ò%!ê˛ §ÇáƒyÓ˚ àÉ§yÉà% 14 ~ÓÇ °É§yÉà% 230 • Ï̂ï˛ ˛õy Ï̂Ó˚ !Ü˛⁄ Ü˛yÓ˚î ˆòáyG–

9. ˆòáyG ̂ Î 12n, xyÜ˛yÓ˚ !Ó!¢T˛ ̂ ÎÈüÈˆÜ˛y Ï̂ly §Çáƒy Ü˛á Ï̂ly•z 0 xAÜ˛ myÓ˚y ̂ ¢£Ï •Î˚ lyñ ̂ Îáy Ï̂l n ~Ü˛!ê˛ fl∫yË˛y!ÓÜ˛ §Çáƒy–

10. ò%!ê˛ xÙ)°ò §ÇáƒyÓ˚ í z̨òy•Ó˚î òyG Îy Ï̂òÓ˚ xhs˝Ó˚ ~Ü˛!ê˛ Ù)°ò §Çáƒy–

à˛ÈüÈ!ÓË˛yà å≤Ã!ï˛!ê˛ 3/4 l¡∫Ó˚ä

ò#â≈ í z̨_Ó˚ôÙ#≈ ≤ÃŸ¿yÓ!° ı

1. ˆòáyG ˆÎñ ~Ü˛!ê˛ ôlydÜ˛ xÎ%@¬ xá[˛ §ÇáƒyÓ˚ Ó Ï̂à≈Ó˚ xyÜ˛yÓ˚ • Ï̂Ó 8m + 1, ˆÎáy Ï̂l m •° Ü˛!ï˛˛õÎ˚ §Ù@˝Ã §Çáƒy–

2. ˆòáyG ˆÎñ ~Ü˛!ê˛ ôlydÜ˛ xÎ%@¬ xá[˛ §ÇáƒyÓ˚ Ó Ï̂à≈Ó˚ xyÜ˛yÓ˚ • Ï̂Ó  6q + 1 xÌÓy 6q + 3ñ ˆÎáy Ï̂l q •° Ü˛!ï˛˛õÎ˚
xá[˛ §Çáƒy–
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3. ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎ 2 5+  xÙ)°ò §Çáƒy–

4.  441, 567 ~ÓÇ 693 ~Ó˚ àÉ§yÉà% !lî≈Î˚ Ü˛ Ï̂Ó˚y–

5. •zí z̨!Üœ̨ Ï̂í˛Ó˚ Ë˛yà Ü˛°l!Ó!ô ≤Ã Ï̂Î˚y Ï̂à àÉ§yÉà% !lî≈Î˚ Ü˛ Ï̂Ó˚y ı

(i)   504  ~ÓÇ 1188    (ii)  960 ~ÓÇ1575.

6. •zí z̨!Üœ̨ Ï̂í˛Ó˚ Ë˛yà Ü˛°l!Ó!ô ≤Ã Ï̂Î˚y Ï̂à  1190 ~ÓÇ 1445 ~Ó˚ àÉ§yÉà% !lî≈Î˚ Ü˛ Ï̂Ó˚y– àÉ§yÉà%ÈüÈˆÜ˛1190m + 1445n

xyÜ˛y Ï̂Ó˚ ≤ÃÜ˛y¢ Ü˛ Ï̂Ó˚y–

7. ˆÎÈüÈˆÜ˛y Ï̂ly ôlydÜ˛ xá[˛ §Çáƒy n ~Ó˚ çlƒñ ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎñ n3 – n §Ó≈òy 6 myÓ˚y !ÓË˛yçƒ–

8. Î!ò n ~Ü˛!ê˛ xÎ%@¬ xá[˛ §Çáƒy •Î˚ñ ï˛ Ï̂Ó ˆòáyG ˆÎ  n2 – 1, 8 myÓ˚y !ÓË˛yçƒ–

9. ˆòáyG ˆÎñ ˆÎÈüÈˆÜ˛y Ï̂ly xá[˛ §Çáƒy  q ~Ó˚ çlƒñ ˆÎÈüÈˆÜ˛y Ï̂ly ôlydÜ˛ xá[˛ §ÇáƒyÓ˚ Ó Ï̂à≈Ó˚ xyÜ˛yÓ˚ 5q + 2 xÌÓy
5q + 3 • Ï̂ï˛ ˛õy Ï̂Ó˚ ly–

10. ˆÎ Ó,•_Ù §Çáƒy !ò Ï̂Î˚  320 ~ÓÇ 457 ˆÜ˛ Ë˛yà Ü˛Ó˚̂ Ï° ÎÌyÜ ̨ Ï̂Ù 5 ~ÓÇ 7 Ë˛yà Ï̂¢£Ï Ìy Ï̂Ü˛ ˆ§!ê˛ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

11. Î!ò 210 ~ÓÇ 55 ~Ó˚ àÉ§yÉà% 210 × 5 + 55y xyÜ˛y Ï̂Ó˚ ≤ÃÜ˛y¢ Ü˛Ó˚y •Î˚ ï˛ Ï̂Ó y ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

12. ã˛yÓ˚ x Ï̂AÜ˛Ó˚ Ó,•_Ù §Çáƒy !lî≈Î˚ Ü˛ Ï̂Ó˚y Îy 15, 24 ~ÓÇ 36 myÓ˚y §¡õ)î≈Ó)̊̂ Į̈ õ !ÓË˛yçƒ–

13. 2497 ~Ó˚ §y Ï̂Ì ˆÎ «%̨ oï˛Ù §Çáƒy ˆÎyà Ü˛Ó˚̂ Ï° ˆÎyàÊ˛° 5, 6, 4 ~ÓÇ 3 myÓ˚y §¡õ)î≈Ó)̊̂ Į̈ õ !ÓË˛yçƒ •Î˚ ï˛y !lî≈Î˚
Ü˛ Ï̂Ó˚y–

14. ~Ü˛!ê˛ ≤Ãyï˛/ºÙ Ï̂î !ï˛l Óƒ!=˛ ~Ü˛•z §y Ï̂Ì •Ñyê˛y ¢%Ó%̊ Ü˛Ó˚̂ Ï° ~ÓÇ ï˛y Ï̂òÓ˚ ˛≤Ã!ï˛ õò Ï̂«˛ Į̈̂ õÓ˚ ˛õ!Ó˚Ùy˛õ ÎÌyÜ ̨ Ï̂Ù 40

ˆ§!Ùñ 42 ˆ§!Ù ~ÓÇ 45 ˆ§!Ù– ≤Ã Ï̂ï˛ƒ Ï̂Ü˛ l)ƒlï˛Ù Ü˛ï˛ ò)Ó˚c ºÙî Ü˛Ó˚̂ Ï° ≤Ã Ï̂ï˛ƒ Ï̂Ü˛ §¡õ)î≈ ˛õò Ï̂«˛ Į̈̂ õ §Ùyl ò)Ó˚c
x!ï˛Ü ̨ Ù Ü˛Ó˚̂ ÏÓl⁄

15. Ù)°ò §Çáƒy 
257

5000
 ~Ó˚ •Ó˚̂ ÏÜ˛ 2m × 5n  xyÜ˛y Ï̂Ó˚ ˆ° Ï̂áyñ ˆÎáy Ï̂l m, n •° x}îydÜ˛ xá[˛ §Çáƒy– xï˛/˛õÓ˚ñ

≤ÃÜ,̨ ï˛ Ë˛yà ly Ü˛ Ï̂Ó˚ ~!ê˛Ó˚ ò¢!ÙÜ˛ !Óhfl,Ï!ï˛ ˆ° Ï̂áy–
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í z̨_Ó˚Ùy°y

Ü˛ÈüÈ!ÓË˛yà

I. 1.  2q +1    2.  126, 42, 21   3.  xÙ)°ò    4.   a2 b3 c4     5.  3˚

II. 1. (b)     2. (d)    3. (c)     4. (b)     5. (a)    6. (c)     7. (a)     8. (c)    9. (d)    10. (d)

III. 1. 500    2.  xy3; x2 y4     3. 1    4.  338    5.  2520    6. 1   7. p × q   8.  4

9.  x§#Ù xyÓ,_ ò¢!ÙÜ˛ !Óhfl,Ï!ï˛ó ˆÎ Ï̂•ï%̨  •Ó˚ 75 = 3×52 ~Ó˚ xyÜ˛yÓ˚  2m × 5n. ÈüÈ~Ó˚ xl%Ó)̨̊ õ lÎ˚–

10. 1.5 xÌÓy 1.6 (1.41 ~ÓÇ 1.73 ~Ó˚ ÙôƒÓï˛#≈ ˆÎÈüÈˆÜ˛y Ï̂ly Ù)°ò §Çáƒy)

IV. 1.  §ï˛ƒ   2. !ÙÌƒy   3.  !ÙÌƒy    4. §ï˛ƒ   5.   §ï˛ƒ

áÈüÈ!ÓË˛yà

4. (2+ 3 )  ~ÓÇ (2– 3 )

5. §ï˛ƒñ Ü˛yÓ˚î n (n+1) §Ó≈òy•z Î%@¬ §Çáƒy • Ï̂Óñ ˆÎ Ï̂•ï%̨  n Óy (n+1) ~Ó˚ Ù Ï̂ôƒ ~Ü˛!ê˛ xÓ¢ƒ•z Î%@¬ §Çáƒy–

6. lyñ Ü˛yÓ˚î a=3q + r, ˆÎáy Ï̂l 0 ≤ r < 3 .  ∴ r ~Ó˚ Ùylà%̂ Ï°y •° 0, 1 Óy 2–

7. àÉ§yÉà% = 75, ˆÎ Ï̂•ï%̨  àÉ§yÉà% •° à!Ó˚¤˛ §yôyÓ˚î à%ll#Î˚Ü˛–

8. lyñ Ü˛yÓ˚î àÉ§yÉà% (14) !ò Ï̂Î˚ °É§yÉà% (230) !ÓË˛yçƒ lÎ˚–

10. (4+ 3 ) ~ÓÇ (2+ 3 )–

à˛ÈüÈ!ÓË˛yà

3. •z!Aàï˛ :  2 5+ = a, ô Ï̂Ó˚yñ ˆÎáy Ï̂l a •° Ù)°ò §Çáƒy– ï˛y• Ï̂° 2 = a– 5

∴ 2=a2 +5 – 2a 5   ⇒ 5  =
a

a

2
3

2

+

, Îy ~Ü˛!ê˛ Ù)°ò §Çáƒy– !Ü˛v 5  ~Ü˛!ê  xÙ)°ò §Çáƒy˛  xï˛~Óñ

2 + 5  ~Ü˛!ê˛ xÙ)°ò §Çáƒy–

4. 63.    5. (i) 36,   (ii)  15,    6. 85;  m = –6, n = 5,     10.  45,    11.  –19,    12.  9720,

13.  23,   14.  2520 ˆ§!ÙÉ,   15. 23 × 54,  0.0514–
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xôƒyÎ̊È üÈ È2

Ó•%̨õò Ó̊y!¢Ùy°y  åPOLYNOMIALSä

Ù)° !Ó£ÏÎ˚ ~ÓÇ §)eyÓ!° ı
l Ó•%̨ õò Ó̊y!¢Ùy°y ı ~Ü˛!ê˛ Ó#çày!î!ï˛Ü˛ Ó̊y!¢Ùy°y ÎyÓ̊ §y Ï̂Ì Î%=˛ ã˛°à%̂ Ï°y ¢%ô%Ùye x}îydÜ˛ âyï˛ !Ó!¢T˛ •Î̊ñ ï˛ Ï̂Ó G•z Ó#çày!î!ï˛Ü˛

Ó˚y!¢Ùy°y Ï̂Ü˛ Ó•%̨ õò Ó˚y!¢Ùy°y Ó Ï̂°–

l ≤Ãò_ ~Ü˛!ê˛ !Ó®%̂ Ïï˛ ̂ Ü˛y Ï̂ly Ó•%̨ õò Ó˚y!¢Ùy°yÓ˚ Ùyl ı Î!ò p (x) ~Ü˛!ê˛ x ã˛°Ó˚y!¢Î%=˛ Ó•%̨ õò Ó˚y!¢Ùy°y ~ÓÇ ‘α’ ~Ü˛!ê˛ ÓyhflÏÓ
§Çáƒy •Î˚ñ ï˛ Ï̂Ó p (x) ÈüÈ~  x =α Ó!§ Ï̂Î˚ ≤ÃyÆ Ùyl xÌ≈yÍ p(α) •°  x =α  ÈüÈˆï˛ p (x) ~Ó˚ Ùyl–

l Ó•%̨ õò Ó˚y!¢Ùy°yÓ˚ ¢)lƒ ı ~Ü˛!ê˛ ÓyhflÏÓ §Çáƒy α ÈüÈˆÜ˛ ˆÜ˛y Ï̂ly Ó•%̨ õò Ó˚y!¢Ùy°y p (x) ÈüÈ~Ó˚ ¢)lƒ Ó°y • Ï̂Ó Î!ò p(α)=0 •Î˚–

l ~Ü˛!ê˛ Ó•%̨ õò Ó˚y!¢Ùy°yÓ˚ ¢)lƒ ~ÓÇ §• Ï̂àÓ˚ Ù Ï̂ôƒ §¡õÜ≈̨  ı

i) Î!ò ax+b ~Ü˛!ê˛ ≤Ãò_ ˜Ó˚!áÜ˛ Ó˚y!¢Ùy°y •Î˚ñ ï˛ Ï̂Ó ˜Ó˚!áÜ˛ Ó˚y!¢Ùy°y ax + b ÈüÈ~Ó˚ ¢)lƒ

−
=

− ( )b

a x

ô %ÓÜ˛ ˛õò

ÈüÈ~Ó˚ §•à

ii) Î!ò α ~ÓÇ  β  ~Ü˛!ê˛ !mâyï˛ Ó˚y!¢Ùy°y ax2 + bx + c ÈüÈ~Ó˚ ¢)lƒ •Î˚ñ ï˛ Ï̂Ó

α β+ =
−

=

− ( )b

a

x

x

ÈüÈ~Ó˚ §•à

ÈüÈ~Ó˚ §•à2  ~ÓÇ  αβ = =
c

a x

ô %ÓÜ˛ ˛õò

ÈüÈ~Ó˚ §•à2

iii) Î!ò α , β ~ÓÇ γ ~Ü˛!ê˛ !eâyï˛ Ó˚y!¢Ùy°y ax3 + bx2 + cx +d ÈüÈ~Ó˚ ¢)lƒ •Î˚ñ ï˛ Ï̂Ó

α β γ+ + = − =

− ( )b

a

x

x

2

3

ÈüÈ~Ó˚ §•à

ÈüÈ~Ó˚ §•à

αβ βγ γα+ + = =
c

a

x

x

ÈüÈ~Ó˚ §•à

ÈüÈ~Ó˚ §•à3

αβγ =
−

=

− ( )d

a x

ô %ÓÜ˛ ˛õò

ÈüÈ~Ó˚ §•à3

l Ó•%̨ õò Ó˚y!¢Ùy°yÓ˚ ¢)lƒà%̂ Ï°yÓ˚ çƒy!Ù!ï˛Ü˛ ï˛yÍ˛õÎ≈ ı ˆÜ˛y Ï̂ly Ó•%̨ õò Ó˚y!¢Ùy°y p(x)ÈüÈ~Ó˚ ¢)lƒà%̂ Ï°y •° ≤ÃÜ,̨ ï˛˛õ Ï̂«˛ x -~Ó˚
fiÌylyAÜ˛ ˆÎáy Ï̂l y = p (x) ÈüÈ~Ó˚ ˆ°á!ã˛e x-x«˛ Ï̂Ü˛ ˆSÈò Ü˛ Ï̂Ó˚–

l Ó•%̨ õò Ó˚y!¢Ùy°yÓ˚ Ë˛yà Ü˛°l!Ó!ô ı Î!ò p(x) ~ÓÇ g(x) ˆÎÈüÈˆÜ˛y Ï̂ly ò%!ê˛ ˛Ó•%̨ õò Ó˚y!¢Ùy°y •Î˚ ˆÎáy Ï̂l  g(x) ≠ 0, ï˛ Ï̂Ó
xyÙÓ˚y ò%!ê˛ Ó•%̨ õò Ó˚y!¢Ùy°y  q(x) ~ÓÇ r(x) ~Ó)̊̂ Į̈ õ ˛õy•z ˆÎñ

p(x) = g(x) × q(x) + r(x) •Î˚ñ

~áy Ï̂l r(x) = 0 xÌÓy r(x) ~Ó˚ Ùyey < g(x) üÈ~Ó˚ Ùyey

oT˛Óƒ ı (i) Î!ò r(x) = 0 •Î˚ñ ï˛ Ï̂Ó g(x) •° p(x) ~Ó˚ ~Ü˛!ê˛ í z̨Í˛õyòÜ˛–
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Y

X
O 1 2 3–3 –2 –1

(ii) Ë˛yçƒ = Ë˛yçÜ˛ × Ë˛yàÊ˛°+ Ë˛yà Ï̂¢£Ï–

xl%¢#°l - 2

Ü˛ÈüÈ!ÓË˛yà  å≤Ã!ï˛!ê˛ 1 l¡∫Ó˚ä

¢)lƒfiÌyl ˛õ)Ó˚î Ü˛ Ï̂Ó˚y ı

1. x2 – 3x + 2 !mâyï˛ Ó˚y!¢Ùy°yÓ˚ ¢)lƒà%̂ Ï°yÓ˚ ˆÎyàÊ˛° •° –––––

2. ax3 + bx2 + cx + d !eâyï˛ Ó˚y!¢Ùy°yÓ˚ ò%!ê˛ ¢)lƒ Î!ò 0 •Î˚ñ ï˛ Ï̂Ó ï,̨ ï˛#Î˚ ¢)lƒ!ê˛ •° –––––

!l Ï̂¡¨ ≤Ãò_ ≤ÃŸ¿à%̂ Ï°yÓ˚ §!ë˛Ü˛ !ÓÜ˛“ ˆÓ Ï̂SÈ lyG ı

3. –3 ~ÓÇ 2 ¢)lƒ !Ó!¢T˛ !mâyï˛ Ó˚y!¢Ùy°y!ê˛ •° ÈüüüÈ

(a)   x2 – x + 6      (b)  x2 + x – 6     (c)   x2 – x – 6    (d)  x2 + x + 6

4. 2 ~ÓÇ –7 ¢)lƒ •Î˚ ~Ùl Ó˚y!¢Ùy°yÓ˚ §Çáƒy • Ï̂ÓÈüüüÈ

(a)  1    (b)  2    (c)  3    (d)  3 ÈüÈ~Ó˚ x!ôÜ˛

5. Î!ò  f(x) = x2–7x – 8 Ó˚y!¢Ùy°yÓ˚ ~Ü˛!ê˛ ¢)lƒ –1 •Î˚ ï˛ Ï̂Ó x˛õÓ˚ ¢)lƒ!ê˛ •°ÈüüüÈ

(a)  8    (b)  9    (c)  –9    (d)  7

6. Î!ò !mâyï˛ Ó˚y!¢Ùy°y 3x2 – kx + 6 ÈüÈ~Ó˚ ¢)lƒà%̂ Ï°yÓ˚ ˆÎyàÊ˛° 3 •Î˚ ï˛ Ï̂Ó k ÈüÈ~Ó˚ Ùyl •°

(a)  7    (b)  8    (c)  9    (d)  10

7. 2 5
1

3
3 2

x x x
x

− + + −  ~Ü˛!ê˛ Ó•%̨ õò Ó˚y!¢Ùy°y–   !ÓÓ,!ï˛!ê˛ §ï˛ƒ‡!ÙÌƒy !Ü˛ly Îyã˛y•z Ü˛ Ï̂Ó˚y–

8. x= –1 •°  x2+3x + 2 ÈüÈ~Ó˚ ~Ü˛!ê˛ ¢)lƒ–   !ÓÓ,!ï˛!ê˛ §ï˛ƒ‡!ÙÌƒy !Ü˛ly Îyã˛y•z Ü˛ Ï̂Ó˚y–

9. !l Ï̂¡¨ ≤Ãò_ Ó•%̨ õò Ó˚y!¢Ùy°y  f(x) ÈüÈ~Ó˚ ˆ°á!ã˛ Ï̂e –2 ~ÓÇ 2 ~Ó˚ ÙôƒÓï˛#≈ ¢)̂ ÏlƒÓ˚ §Çáƒy !lî≈Î˚ Ü˛ Ï̂Ó˚y–

10. p(x) = ax2 + bx + c Ó•%̨ õò ˛Ó˚y!¢Ùy°yÓ˚ ¢)lƒà%̂ Ï°y ˛õÓ˚flõÓ˚ x Ï̂lƒylƒÜ˛ •GÎ˚yÓ˚ ¢ï≈̨  Ü˛#⁄
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á˛ÈüÈ!ÓË˛yà  å≤Ã!ï˛!ê˛ 2 l¡∫Ó˚ä

1. ˆÜ˛y Ï̂ly Ó•%̨ õò Ó˚y!¢Ùy°y  p(x) ÈüÈˆÜ˛ 3x–2 myÓ˚y Ë˛y Ï̂àÓ˚ ˆ«˛ Ï̂e x + 2 Ë˛yà Ï̂¢£Ï • Ï̂ï˛ ˛õy Ï̂Ó˚ !Ü˛⁄ ˆï˛yÙyÓ˚ í z̨_ Ï̂Ó˚Ó˚ ˛õ Ï̂«˛ Î%!=˛
òyG–

2. p(x) = x2 – x – 2 ÈüÈ~Ó˚ §Ü˛° ¢)lƒà%̂ Ï°y !lî≈Î˚ Ü˛ Ï̂Ó˚y–

3. Î!ò Ó•%̨ õò Ó˚y!¢Ùy°y È2y2 + 7y + 5üÈ~Ó˚ ¢)lƒà%̂ Ï°y α, β  •Î˚ ï˛ Ï̂Ó Èα + β + αβüÈ~Ó˚ Ùyl !° Ï̂áy–

4. Î!ò  p(x) = g(x) . q(x) + r(x) •Î˚ñ ˆÎáy Ï̂l p(x) ÈüÈ~Ó˚ Ùyey = 6 ~ÓÇ g(x) ÈüÈ~Ó˚ Ùyey = 3 •Î˚ñ ï˛ Ï̂Ó q(x)  ÈüÈ~Ó˚
Ùyey ˆ° Ï̂áy–

5. m ÈüÈ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y Îy Ï̂ï˛ 4x2 – 6x – m §¡õ)î≈Ó)̊̂ Į̈ õ x–3 myÓ˚y !ÓË˛yçƒ •Î˚–

6. Î!ò x − 2   myÓ˚y f(x) = 5x2 – 10 ÈüÈˆÜ˛ Ë˛yà Ü˛Ó˚y •Î˚ñ ï˛ Ï̂Ó Ë˛yà Ï̂¢£Ï !lî≈Î˚ Ü˛ Ï̂Ó˚y–

7. Ó•%̨ õò Ó˚y!¢Ùy°y p(x) ~Ó˚ ˆ°á!ã˛e x x«˛ Ï̂Ü˛ !ï˛lÓyÓ˚ ˆSÈò Ü˛Ó˚̂ Ï° ~Ó˚ ÓyhflÏÓ ¢)̂ ÏlƒÓ˚ §Çáƒy !lî≈Î˚ Ü˛ Ï̂Ó˚y–

8. p(x) = 4x3 + 8x2 + 8x + 7  ˆÜ˛ g(x) = 2x2 – x + 1 myÓ̊y Ë˛y Ï̂àÓ̊ ˆ«˛̂ Ïe Ë˛yà Ï̂¢£Ï ~ÓÇ Ë˛yàÊ˛° !lî≈Î̊ Ü˛̂ ÏÓ̊y–

9. g(x) = x2 + 3x + 1 Ó•%̨ õò Ó˚y!¢Ùy°y!ê˛  f(x) = 3x4 + 5x3 – 7x2  + 2x + 4 Ó•%̨ õò Ó˚y!¢Ùy°yÓ˚ ~Ü˛!ê˛ í z̨Í˛õyòÜ˛ !Ü˛ly
Îyã˛y•z Ü˛ Ï̂Ó˚y–

10. Î!ò a G b Ó•%̨ õò ˛Ó˚y!¢Ùy°y x2 + ax + b ÈüÈ~Ó˚ ò%!ê˛ ¢)lƒ •Î˚ ï˛ Ï̂Ó Èa ~ÓÇ büÈ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

à˛ÈüÈ!ÓË˛yà  å≤Ã!ï˛!ê˛ 3/4 l¡∫Ó˚ä

1. Ó•%̨ õò Ó˚y!¢Ùy°y x x
2 1

6
2+ − , ÈüÈ~Ó˚ ¢)lƒà%̂ Ï°y !lî≈Î˚ Ü˛ Ï̂Ó˚y ~ÓÇ Ó•%̨ õò Ó˚y!¢Ùy°yÓ˚ §•à ~ÓÇ ¢)lƒà%̂ Ï°yÓ˚ ÙôƒÓï˛#≈ §¡õ Ï̂Ü≈̨ Ó˚

§ï˛ƒï˛y Îyã˛y•z Ü˛ Ï̂Ó˚y–

2.  Î!ò α G β  Ó•%̨ õò Ó˚y!¢Ùy°y x x
2

8 6+ +  ÈüÈ~Ó˚ ò%!ê˛ ¢)lƒ •Î˚ñ ï˛ Ï̂Ó ~Ùl ~Ü˛!ê˛ !mâyï˛ Ó˚y!¢Ùy°y àë˛l Ü˛ Ï̂Ó˚y ÎyÓ˚ ¢)lƒà%̂ Ï°y

1

α

a ~ÓÇ 
1

β

d   •Î˚–

3. ˆòáyG ˆÎñ x +1 ~ÓÇ 2x–3 •° p(x) = 2x3 – 9x2 + x + 12 ÈüÈ~Ó˚ í z̨Í˛õyòÜ˛–

4. 3x3 + x2 – 22x + 9 ÈüÈ~Ó˚ §y Ï̂Ì Ü˛ï˛ Î%=˛ Ü˛Ó˚̂ Ïï˛ • Ï̂Ó Îy Ï̂ï˛ ≤ÃyÆ Ê˛°!ê˛  3x2 + 7x + 6 myÓ˚y !ÓË˛yçƒ •Î˚–

5. Î!ò  x+1 ~ÓÇ x + 2,  p(x) = x3 + 3x2  – 2αx + β ÈüÈ~Ó̊ í z̨Í˛õyòÜ˛ •Î̊ ï˛ Ï̂Ó α G β  ÈüÈ~Ó̊ Ùyl !lî≈Î̊ Ü˛ Ï̂Ó̊y–

6. Î!ò 1 ~ÓÇ –1 Ó•%̨ õò Ó˚y!¢Ùy°y px4 + qx3 + rx2 + sx + t ~Ó˚ ¢)lƒ •Î˚ñ ï˛ Ï̂Ó ˆòáyG ˆÎ

p + r + t = q + s =0–

7. x3 –  6x2 – 15x + 80 ˆÌ Ï̂Ü˛ Ü˛ï˛ !Ó Ï̂Î˚yà Ü˛Ó˚̂ Ï° ≤ÃyÆ Ê˛°!ê˛  x2 + x – 12 myÓ˚y !ÓË˛yçƒ • Ï̂Ó–

8. Î!ò x + a, Ó•%̨ õò Ó˚y!¢Ùy°y  x2 + px + q ~ÓÇ x2 + mx + n, ~Ó˚ ~Ü˛!ê˛ í z̨Í˛õyòÜ˛ •Î˚ñ ï˛ Ï̂Ó ≤ÃÙyî Ü˛ Ï̂Ó˚ ˆÎ

a
n q

m p
=

−

−
 –
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9. Î!ò Ó•%̨ õò Ó˚y!¢Ùy°y  kx3 – 5x + 9 ~Ó˚ ¢)lƒà%̂ Ï°y  α, β , γ  ~ÓÇ α3 + β 3+ γ 3 = 27 •Î˚ñ ï˛ Ï̂Ó k ÈüÈ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

10. à%îl#Î˚Ü˛ í z̨̨ õ˛õyòƒ ≤Ã Ï̂Î˚y Ï̂à  p(x) = 2x4–7x3–13x2 + 63x – 45 ÈüÈˆÜ˛ í z̨Í˛õyò Ï̂Ü˛ !Ó Ï̂Ÿ’£Ïî Ü˛ Ï̂Ó˚y–

11.  f(x) = 10x4 + 17x3 – 62x2 + 30x–3 ÈüÈˆÜ˛  g(x) = 2x2 – x + 1 myÓ˚y Ë˛y Ï̂àÓ˚ ˆ«˛ Ï̂e Ë˛yàÈüÈÜ˛°l !Ó!ôÓ˚ §ï˛ƒï˛y
Îyã˛y•z Ü˛ Ï̂Ó˚y–

12. Î!ò Ó•%̨ õò Ó˚y!¢Ùy°y  f(x) = 2x4 – 2x3 – 7x2 + 3x+6 ÈüÈ~Ó˚ ò%!ê˛ ¢)lƒ −
3

2
a ~ÓÇ  

3

2
d  •Î˚ ï˛ Ï̂Ó §Ü˛° ¢)lƒà%̂ Ï°y !lî≈Î˚

Ü˛ Ï̂Ó˚y–

13. Î!ò αñ β  !mâyï˛ Ó˚y!¢Ùy°y  kx2 + 4x + 4 ÈüÈ~Ó˚ ¢)lƒ •Î˚ñ ï˛ Ï̂Ó ÈküÈ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y Îy Ï̂ï˛ α β αβ+( ) − =
2

2 24  •Î˚–

14. m ÈüÈ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y Îy Ï̂ï˛ 2x4  + x3 – 14x2 +5x +6 ÈüÈ~Ó˚ ~Ü˛!ê˛ í z̨Í˛õyòÜ˛ x2  + 2x + m •Î˚–

15. Î!ò  x3 + 2x2 + kx + 3 ÈüÈˆÜ˛  x – 3 myÓ˚y Ë˛yà Ü˛Ó˚̂ Ï° Ë˛yà Ï̂¢£Ï 21 •Î˚– ï˛ Ï̂Ó Ë˛yàÊ˛° ~ÓÇ k ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–
xï˛˛õÓ˚ñ !eâyï˛ Ó˚y!¢Ùy°y x3 + 2x2 + kx – 18 ÈüÈ~Ó˚ ¢)lƒà%̂ Ï°y !lî≈Î˚ Ü˛ Ï̂Ó˚y–

í z̨_Ó˚Ùy°y

Ü˛ÈüÈ!ÓË˛yà

1. 3     2. 
−b

a
    3.  b    4. d    5. a    6. c    7. !ÙÌƒy  8.  §ï˛ƒ     9.  2    10. c=a

á˛ÈüÈ!ÓË˛yà

1.  ly    2.  –1 ~ÓÇ 2    3.   –1    4.  3    5.  18     6. 0     7. 3

8. Ë˛yà Ï̂¢£Ï= 11x + 2, Ë˛yàÊ˛°= 2x + 5.      9.  p(x) ÈüÈ~Ó˚ ~Ü˛!ê˛ í z̨Í˛õyòÜ˛ g(x) • Ï̂Ó ly–

10. a = 1,  b = – 2–

à˛ÈüÈ!ÓË˛yà

1. ¢)lƒà%̂ Ï°y •°   
4

3
~ÓÇ 

−3

2
   2.   p(x) = 

1

6
 (6x2 + 8x + 1)    4.  2x + 3.    5. α = –1, β = 0    7.

4x – 4     9.  k = –1     10.  p(x) = (x–1) (x–3) (x+3) (2x–5)

12. –
3

2
 , 

3

2
, 2, –1    13.   k = –1, 

2

3
    14.  m = –3   15.   k = –9;  –3, –2, 3–
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xôƒyÎ̊ÈüÈÈÈ3

!mÈüÈã˛°Ó̊y!¢ !Ó!¢T˛ ˜Ó̊!áÜ˛ §Ù#Ü˛Ó̊îÎ%à°
(PAIR OF  LINEAR  EQUATIONS IN TWO VARIABLES)

 Ù)° !Ó£ÏÎ˚ ~ÓÇ §)eyÓ!° ı

¬ ~Ü˛•z Ó˚Ü˛Ù ò%!ê˛ ã˛°Î%=˛ ˜Ó˚!áÜ˛ §Ù#Ü˛Ó˚î ˆçyí ¸̨y Ï̂Ü˛ !mÈüÈã˛°!Ó!¢T˛ ˜Ó˚!áÜ˛ §Ù#Ü˛Ó˚îÎ%à° Ó°y •Î˚–

¬ ˜Ó˚!áÜ˛ §Ù#Ü˛Ó˚îÎ%à Ï̂°Ó˚ §yôyÓ˚î Ó)̨̊ õ •°ÈüüüÈ

a
1
x + b

1
y + c

1
=0

a
2
x + b

2
y + c

2
=0

ˆÎáy Ï̂l a
1
, a

2
, b

1
, b

2
, c

1
, c

2 
 •° ÓyhflÏÓ §Çáƒy ~ÓÇ a b a b

1

2

1

2

2

2
0 0+ ≠ + ≠,  

2

2

¬ ~Ü˛!ê˛ ˜Ó˚!áÜ˛ §Ù#Ü˛Ó˚îÎ%à° §Çàï˛ • Ï̂Ó Î!ò í z̨•y Ï̂òÓ˚ §Ùyôyl xllƒ Óy x§#Ù §ÇáƒÜ˛ •Î˚– x§#Ù §ÇáƒÜ˛ §Ùyôy Ï̂lÓ˚ ˆ«˛ Ï̂eñ
˜Ó˚!áÜ˛ §Ù#Ü˛Ó˚îÎ%à° Ï̂Ü˛ xô#lG Ó°y •Î˚– ï˛y• Ï̂° ~•z ˆ«˛ Ï̂e ˜Ó˚!áÜ˛ §Ù#Ü˛Ó˚îÎ%à°˛ • Ï̂Óñ §Çàï˛ ~ÓÇ xô#l–

¬ ~Ü˛ ˆçyí ¸̨y ˜Ó˚!áÜ˛ §Ù#Ü˛Ó˚î x§Çàï˛ • Ï̂Óñ Î!ò í z̨•y Ï̂òÓ˚ ˆÜ˛y Ï̂ly §Ùyôyl ly Ìy Ï̂Ü˛–

¬ ôÓ˚y ÎyÜ˛ !mÈüÈã˛° !Ó!¢T˛ ~Ü˛ Ï̂çyí ¸̨y ˜Ó˚!áÜ˛ §Ù#Ü˛Ó˚î •° a
1
x + b

1
y + c

1
=0 ~ÓÇ a

2
x + b

2
y + c

2
=0

I) Î!ò 
a

a

b

b

1

2

1

2

≠  •Î˚ ï˛ Ï̂Ó  (i) Ï̃Ó˚!áÜ˛ §Ù#Ü˛Ó˚îÎ%à° • Ï̂Ó §Çàï˛  (ii)  ˆ°á!ã˛e • Ï̂Ó ~Ü˛ Ï̂çyí ¸̨y ˆÓ˚áyÓ˚ ˛õÓ˚flõÓ˚̂ ÏSÈò# ~Ü˛!ê˛

xllƒ ˆSÈò!Ó®%ñ Îy ˙ ˆÓ˚áyò%!ê˛Ó˚ §Ù#Ü˛Ó˚̂ ÏîÓ˚ §Ùyôyl–

II) Î!ò  
a

a

b

b

c

c

1

2

1

2

1

2

= ≠  •Î˚ ï˛ Ï̂Ó  (i) ˜Ó˚!áÜ˛ §Ù#Ü˛Ó˚îÎ%à° • Ï̂Ó x§Çàï˛ (ii)  Ï̂°á!ã˛e • Ï̂Ó ~Ü˛ Ï̂çyí ¸̨y §Ùyhs˝Ó˚y° Ï̂Ó˚áyñ ï˛y•z

ï˛y Ï̂òÓ˚ ˆÜ˛y Ï̂ly §Ùyôyl ÌyÜ˛ Ï̂Ó ly–

III) Î!ò 
a

a

b

b

c

c

1

2

1

2

1

2

= = •Î˚ ï˛ Ï̂Ó   (i) ̃ Ó˚!áÜ˛ §Ù#Ü˛Ó˚îÎ%à° • Ï̂Ó xô#l ~ÓÇ §Çàï˛– (ii) ̂ °á!ã˛e • Ï̂Ó ~Ü˛ Ï̂çyí ¸̨y ̂ Ó˚áy ̨õÓ˚flõÓ˚

§Ùy˛õ!ï˛ï˛– ˆÓ˚áyà%̂ Ï°yÓ˚ í z̨̨ õÓ˚ xÓ!fiÌï˛ ≤Ã Ï̂ï˛ƒÜ˛!ê˛ !Ó®% • Ï̂Ó ~Ü˛!ê˛ §Ùyôyl ~ÓÇ ï˛y•z §Ù#Ü˛Ó˚îÎ%à Ï̂°Ó˚ ÌyÜ˛ Ï̂Ó x§#Ù §ÇáƒÜ˛
§Ùyôyl–
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¬ ~Ü˛ Ï̂çyí ¸̨y ˜Ó˚!áÜ˛ §Ù#Ü˛Ó˚î Ï̂Ü˛ñ l# Ï̂ã˛Ó˚ ˆÎÈüÈˆÜ˛y Ï̂ly ˛õÂô!ï˛Ó˚ §y•y Ï̂Îƒ Ó#çày!î!ï˛Ü˛Ë˛y Ï̂Ó §Ùyôyl Ü˛Ó˚y ÎyÎ˚ÈüüüÈ

i) ˛õ!Ó˚Óï≈̨  ˛õÂô!ï˛

ii) x˛õlÎ˚l ˛õÂô!ï˛

iii) ˛ÓLà%îl  õÂô!ï˛

¬ ˛~Ü˛ Ï̂çyí ¸̨y ˜Ó˚!áÜ˛ §Ù#Ü˛Ó˚î Ï̂Ü˛ çƒy!Ù!ï˛Ë˛y Ï̂Ó Óy ˆ°á!ã˛ Ï̂eÓ˚ §y•y Ï̂Îƒ ˆòáy Ï̂ly ÎyÎ˚ÈüüüÈ

˛§Ç Ï̂«˛ Į̈̂ õ

ˆÓ˚áyÎ%à°
a

a

1

2

 
b

b

1

2

  
c

c

1

2

 
xl%̨ õy Ï̂ï˛Ó˚ ˆ°á Ó#çày!î!ï˛Ü˛a

1
x + b

1
y + c

1
 = 0

ï%̨ °ly í z̨̨ õfiÌy˛õl Óƒyáƒya
2
x + b

2
y + c

2
 = 0

2x + 3y + 4 = 0 2

5

3

6

4

9
 

a

a

b

b

1

2

1

2

≠

˛õÓ˚flõÓ˚̂ ÏSÈò# !ë˛Ü˛ ~Ü˛!ê˛ §Ùyôyl

5x + 6y + 9 = 0 ˆÓ˚áy åxllƒä

x + 2y + 5 = 0 1

3
 

2

6

5

15

a

a

b

b

c

c

1

2

1

2

1

2

= = §Ùy˛õ!ï˛ï˛ ˆÓ˚áy x§#Ù §ÇáƒÜ˛
3x + 6y +15= 0 §Ùyôyl

2x – 3y + 4 = 0 2

4
 

−

−

3

6

4

10

a

a

b

b

c

c

1

2

1

2

1

2

= ≠ §Ùyhs˝Ó˚y° ˆÓ˚áy §Ùyôyl ˆl•z
4x–6y+10 = 0

xl%¢#°l#ÈüÈ3

!ÓË˛yàÈüÈÜ˛  å≤Ã!ï˛!ê˛ 1 l¡∫Ó˚ä

I. ¢)lƒfiÌyl ˛õ)Ó˚î Ü˛ Ï̂Ó˚y ı

1. 5x – 15y = 8 ~ÓÇ  3x – 9y = 
24

5
 §Ù#Ü˛Ó˚îm Ï̂Î˚Ó˚ §Ùyôyl •° È–––––È–

2. x + y = 7 ~ÓÇ  2x – 3y = 9  §Ù#Ü˛Ó˚îm Ï̂Î˚Ó˚ §Ùyôyl §Çáƒy ––––– –

3. 3x – 5y + 4 = 0 ~ÓÇ 9x = 15y – 12 §Ù#Ü˛Ó˚îm Ï̂Î˚Ó˚ §Ùyôyl §Çáƒy •° ––––– –

4. x + 4y = 7 ~ÓÇ 2x – y = 5 §Ù#Ü˛Ó˚îm Ï̂Î˚Ó˚ ––––– §Ùyôyl xy Ï̂SÈ–

5. 3x – 2y  = 7 ~ÓÇ 2x + y = 7 §Ù#Ü˛Ó˚îm Ï̂Î˚Ó˚ §Ùyôyl §Çáƒy ––––– –

6. –x + 2y + 2=0 ~ÓÇ 
1

2

1

4
1 0x y− − =  §Ù#Ü˛Ó˚îm Ï̂Î˚Ó˚ ––––– §Ùyôyl xy Ï̂SÈ–

7. ˆ°á!ã˛e  xAÜ˛l ly Ü˛ Ï̂Ó˚  §ly=˛ Ü˛ Ï̂Ó˚y  5x – 4y + 8 = 0  ~ÓÇ 7x+ 6y – 9 = 0  §Ó˚° Ï̂Ó˚áymÎ˚ •° –––––
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8. 9x+3y+12 = 0 ~ÓÇ 18x+6y+24 = 0 ˜Ó˚!áÜ˛  §Ù#Ü˛Ó˚îmÎ˚ ˛õÓ˚flõÓ˚––––– –

9. 6x–3y+10 = 0 ~ÓÇ 2x–y+9 = 0 ˜Ó˚!áÜ˛  §Ù#Ü˛Ó˚îmÎ˚  õÓ˚flõÓ˚ ––––– –

10.  a
1
x+b

1
y+c

1
= 0 ~ÓÇ a

2
x+b

2
y+c

2
 = 0 Ï̃Ó˚!áÜ˛ §Ù#Ü˛Ó˚îmÎ˚ ˛õÓ˚flõÓ˚̂ ÏFSÈò# • Ï̂Óñ Î!ò  –––– •Î˚–

11. a
1
x+b

1
y+c

1
= 0 ~ÓÇ a

2
x+b

2
y+c

2
 = 0 Ï̃Ó˚!áÜ˛ §Ù#Ü˛Ó˚îmÎ˚ ˛õÓ˚flõÓ˚ §Ùyhs˝Ó˚y° • Ï̂Óñ Î!ò –––– •Î˚–

12. (k–1) x+3y = 7 ~ÓÇ (k+1) x+6y = (5k–1) ˜Ó˚!áÜ˛ §Ù#Ü˛Ó˚îÎ%à Ï̂°Ó˚ x§Çáƒ §Ùyôyl ÌyÜ˛ Ï̂° k ~Ó˚ Ùyl • Ï̂Ó ––

–––

13.  8x+ 5y = 9  ~ÓÇ  kx+10y = 8  ˜Ó˚!áÜ˛  §Ù#Ü˛Ó˚îÎ%à Ï̂°Ó˚  ˆÜ˛y Ï̂ly §Ùyôyl ly ÌyÜ˛ Ï̂° k ~Ó˚ Ùyl • Ï̂Ó  –––––

14. 2x+3y = 7 ~ÓÇ 2αx+(α + β ) y = 28 §Ù#Ü˛Ó˚îm Ï̂Î˚Ó˚ x§Çáƒ §Ùyôyl ÌyÜ˛ Ï̂°ñ α G β ~Ó˚ Ùyl • Ï̂Ó ÎÌyÜ ̨ Ï̂Ù –––

– G –––– –

II. Ó•%Ù%á# í z̨_Ó˚ôÙ#≈ ≤ÃŸ¿ å§!ë˛Ü˛ í z̨_Ó˚!ê˛ ÓySÈy•z Ü˛ Ï̂Ó˚yä ı

1. 5x–15y = 8 ~ÓÇ 3x– 9y = 
24

5
 §Ù#Ü˛Ó˚îÎ%à Ï̂°Ó˚ §Ùyôyl xy Ï̂SÈ ––––––

(a)  ~Ü˛!ê˛     (b)  ò%!ê˛      (c)  x§Çáƒ      (d)  ~Ü˛!ê˛G ly–

2. k ~Ó˚ ˆÜ˛yl Ùy Ï̂lÓ˚ çlƒ  2x+ ky = 1 ~ÓÇ 3x – 5y = 7 §Ù#Ü˛Ó˚îÎ%à Ï̂°Ó˚ xllƒ §Ùyôyl • Ï̂Ó⁄

(a)  k ≠ −
10

5
     (b)  k ≠ −

5

3
    (c)  k ≠

−20

3
    (d)  k ≠ −

1

3

3. k ~Ó˚ ˆÜ˛yl Ùy Ï̂lÓ˚ çlƒ 3x–y+ 8=0 ~ÓÇ 6x–ky = –16 §Ù#Ü˛Ó˚îmÎ˚ ˛õÓ˚flõÓ˚ §Ùy˛õ!ï˛ï˛ • Ï̂Ó⁄

(a)   
1

2
        (b)  −

1

2
        (c)  2        (d)  –2

4. Î!ò 3x + 2γx = 2 ~ÓÇ 2x+5y + 1 = 0 ˆÓ˚áymÎ˚ ˛õÓ˚flõÓ˚ §Ùyhs˝Ó˚y° •Î˚ñ ï˛ Ï̂Ó γ ~Ó˚ Ùyl • Ï̂Ó ––––––

(a)  
−5

4
      (b)  

2

5
      (c)   

15

4
     (d)  

3

2

5. Î!ò kx+2y – 1 = 0  ~ÓÇ 5x – 3y + 2 =0  §Ù#Ü˛Ó˚îm Ï̂Î˚Ó˚ ˆÜ˛y Ï̂ly §Ùyôyl ly Ìy Ï̂Ü˛ñ ï˛ Ï̂Ó k ~Ó˚ Ùyl • Ï̂Ó–

(a)   k = −
17

3
     (b)  k = −

13

3
     (c)   k = −

11

3
     (d)   k = −

10

3

6. 2x + 3x – 5 = 0 ~ÓÇ kx–6y – 8 = 0 §Ù#Ü˛Ó˚îm Ï̂Î˚Ó˚ xllƒ §Ùyôyl ÌyÜ˛ Ï̂°ñ k ~Ó˚ Ùyl • Ï̂Ó–

(a)  k ≠ –1   (b)  k ≠ –2     (c)  k ≠ –3     (d)  k ≠ –4

7. 4x–6 = 2y  ~ÓÇ 2x = y + 3  §Ù#Ü˛Ó˚îÎ%à Ï̂°Ó˚ xy Ï̂SÈ–

(a)  xllƒ §Ùyôyl   (b)   !ë˛Ü˛ ò%!ê˛ §Ùyôyl    (c)  x§#Ù §ÇáƒÜ˛ §Ùyôyl    (d)  ˆÜ˛y Ï̂ly §Ùyôyl ˆl•z–
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8. x – 2y  =  2  ~ÓÇ 4x – 2y  = 5  §Ù#Ü˛Ó˚îm Ï̂Î˚Ó˚ §Ùyôyl xy Ï̂SÈ–

(a)  ~Ü˛!ê˛  (b)  ò%!ê˛   (c)  x§#Ù §ÇáƒÜ˛   (d)  ˆÜ˛yl §Ùyôyl ˆl•z–

9. x = a ~ÓÇ y  = b §Ù#Ü˛Ó˚îm Ï̂Î˚Ó˚ ˆ°á!ã˛ Ï̂eÓ˚ ˆÓ˚áyà%̂ Ï°y • Ï̂Ó–

(a)  ˛õÓ˚flõÓ˚ §Ùyhs˝Ó˚y°ñ  (b) (b,a) !Ó®%̂ Ïï˛ ˛õÓ˚flõÓ˚ ˆSÈò Ü˛ Ï̂Ó˚   (c)  §Ùy˛õ!ï˛ï˛ •Î˚  (d)  (a,b) !Ó®%̂ Ïï˛  ˛õÓ˚flõÓ˚ ˆSÈò
Ü˛ Ï̂Ó˚–

10. Î!ò ~Ü˛!ê˛ ˜Ó˚!áÜ˛ §Ù#Ü˛Ó˚îÎ%à° §Çàï˛ •Î˚ñ ï˛ Ï̂Ó ˆÓ˚áyà%̂ Ï°y • Ï̂ÓÈüüüÈ

(a)  ˛õÓ˚flõÓ˚ §Ùyhs˝Ó˚y°   (b)  §Ó≈òy §Ùy˛õ!ï˛ï˛    (c)  ˛õÓ˚flõÓ˚̂ ÏSÈò# Óy §Ùy˛õ!ï˛ï˛  (d)  §Ó≈òy ˛õÓ˚flõÓ˚̂ ÏSÈò#

11. ˆÎ ˜Ó˚!áÜ˛ §Ù#Ü˛Ó˚îÎ%à Ï̂°Ó˚ xllƒ §Ùyôyl  x = 2, y  = –3 ˆ§•z §Ù#Ü˛Ó˚îmÎ˚ •°–

(a)  x+y  = –1       (b)  2x+5y  = –11    (c) 2x – y  = 1    (d)  x – 4y –14  = 0

2x–3y  = –5    4x+10y  = –22    3x + 2y  =  0    5x – y +13  = 0

12. Î!ò 3x+2ky =2 ~ÓÇ  2x+5y +1=0 §Ù#Ü˛Ó˚îmÎ˚ ˛õÓ˚flõÓ˚ §Ùyhs˝Ó˚y° •Î˚ñ ï˛ Ï̂Ó k ~Ó˚ Ùyl • Ï̂Ó–

(a)  − 5
4

     (b)  
2

5
    (c)  

15

4
    (d)  

3

2

13. kx–y = 2 ~ÓÇ 6x–2y = 4 §Ù#Ü˛Ó˚îm Ï̂Î˚Ó˚ x§#Ù ˛§ÇáƒÜ˛ §Ùyôyl ÌyÜ˛ Ï̂°ñ k ~Ó˚ Ùyl • Ï̂Ó–

(a)  3     (b)  –3    (c)  –12   (d)  ˆÜ˛y Ï̂ly Ùyl ˆl•z–

14. Î!ò  x–y = 2 ~ÓÇ x+y = 4 §Ù#Ü˛Ó˚îm Ï̂Î˚Ó˚ §Ùyôyl x = a, y = b •Î˚ñ ï˛ Ï̂Ó a G b ~Ó˚ Ùyl ÎÌyÜ ̨ Ï̂Ù • Ï̂ÓÈüüüÈ

(a)  3 ~ÓÇ 5     (b)  5 ~ÓÇ 3    (c)  3 ~ÓÇ 1    (d)  –1 ~ÓÇ –3

15. k ~Ó˚ ˆÜ˛yl Ùy Ï̂lÓ˚ çlƒñ 2x+ky = 11 ~ÓÇ 5x–7y = 5 §Ù#Ü˛Ó˚îm Ï̂Î˚Ó˚ ˆÜ˛y Ï̂ly §Ùyôyl ÌyÜ˛ Ï̂Ó lyñÎ!ò

(a)  k =
−13

5
     (b)  k =

−14

5
    (c)  k = −

17

5
    (d)  k = −

19

5

16. 3x + 4y = 12 ~ÓÇ (m+n) x +2 (m–n) y = 5m –1 ~Ó˚ x§#Ù §ÇáƒÜ˛ §Ùyôyl xy Ï̂SÈ–   m ~ÓÇ n ~Ó˚ Ùyl • Ï̂Ó–

(a)  m = 4, n = 1     (b)  m = 5, n = 1    (c)  m = 1, n = 5    (d)  m = 1, n = 4

17. (a–1) x +3y = 2 ~ÓÇ 6x + (1–2b) y = 6, §Ù#Ü˛Ó˚îm Ï̂Î˚Ó˚ x§#Ù §ÇáƒÜ˛ §Ùyôyl ÌyÜ˛ Ï̂° a ~ÓÇ b ~Ó˚ Ùyl • Ï̂Ó–

(a)   a = 3, b = –4   (b)  a = –4, b= 3    (c)  a = 4, b = –3    (d)  a = –4, b = –4

18.  2x+3y = 2  ~ÓÇ x–2y = 8 §Ù#Ü˛Ó˚îm Ï̂Î˚Ó˚ ˆ°á!ã˛ Ï̂e x!AÜ˛ï˛ ˆÓ˚áy ò%!ê˛ •°–

(a) ˛õÓ˚flõÓ˚ §Ùy˛õ!ï˛ï˛   (b)  ˛õÓ˚flõÓ˚ §Ùyhs˝Ó˚y° (c) !ë˛Ü˛ ~Ü˛!ê˛ !Ó®%̂ Ïï˛ ˆSÈò Ü˛ Ï̂Ó˚  (d)  ˆÜ˛yl!ê˛•z lÎ˚–

19. k ~Ó˚ ˆÜ˛yl Ùy Ï̂lÓ˚ çlƒ kx–2y = 3 ~ÓÇ 3x+y = 5 §Ù#Ü˛Ó˚îm Ï̂Î˚Ó˚ ˆÓ˚áy ò%!ê˛ ˛õÓ˚flõÓ˚̂ ÏÜ˛ ~Ü˛!ê˛ !Ó®%̂ Ïï˛ ˆSÈò Ü˛Ó˚̂ ÏÓ⁄

(a)  k = 3     (b)  k = –3    (c)  k = 6    (d)  – 6 Óƒï˛#ï˛ §Ü˛° ÓyhflÏÓ Ùyl–
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20.  
2 3

6
x y

+ =  ~ÓÇ 
1 1

2
2

x y
+ =  §Ù#Ü˛Ó˚îm Ï̂Î˚Ó˚ §Ùyôyl • Ï̂Ó–

(a)  x y= =1
2

3
,      (b)   x y= =

2

3
1,    (c)   x y= =1

3

2
,    (d)  x y= =

3

2
1,

21. ABC !eË%̨ Ï̂çñ ∠C = 3∠B =  2 (∠A+∠B) • Ï̂° ∠B ~Ó˚ Ùyl • Ï̂ÓÈüüüÈ

(a)  20°     (b) 40°     (c)  60°    (d)  80°

22. 5x – 15y = 8 ~ÓÇ 3x – 9y = 
24

5
 §Ù#Ü˛Ó˚îm Ï̂Î˚Ó˚ñ ˆ°á!ã˛ Ï̂e x!AÜ˛ï˛ ˆÓ˚áy ò%!ê˛ •°ÈüüüÈ

(a)  ˛õÓ˚flõÓ˚ §Ùy˛õ!ï˛ï˛ (b)  ˛õÓ˚flõÓ˚ §Ùyhs˝Ó˚y° (c)  !ë˛Ü˛ ~Ü˛!ê˛ !Ó®%̂ Ïï˛ ˆSÈò Ü˛ Ï̂Ó˚   (d)  Ï̂Ü˛yl!ê˛•z lÎ˚–

III. !l¡¨!°!áï˛ ≤ÃŸ¿à%̂ Ï°y ~Ü˛ Ü˛ÌyÎ˚ í z̨_Ó˚ òyG ı

1.  x+2y=3 ~ÓÇ 2x+4y+7=0  §Ù#Ü˛Ó˚îm Ï̂Î˚Ó˚ ˜°!áÜ˛ í z̨̨ õfiÌy˛õl !Ü˛Ó)̨̊ õ • Ï̂Ó⁄

2. 2x+y=5 ~ÓÇ  3x+2y = 8 §Ù#Ü˛Ó˚îm Ï̂Î˚Ó˚ Ü˛ï˛à%̂ Ï°y §Ùyôyl xy Ï̂SÈ⁄

3. k ~Ó˚ ˆÜ˛yl Ùy Ï̂lÓ˚ çlƒ 10x+5y – (k–5) = 0 ~ÓÇ 20x+10y –k = 0 ˜Ó˚!áÜ˛ §Ù#Ü˛Ó˚îm Ï̂Î˚Ó˚ x§#Ù §ÇáƒÜ˛
§Ùyôyl ÌyÜ˛ Ï̂Ó⁄

4. x+3y–4=0  ~ÓÇ  2x+6y–7=0 ˜Ó˚!áÜ˛ §Ù#Ü˛Ó˚îm Ï̂Î˚Ó˚ §Ùyôyl §Çáƒy ˆ°á–

5. x+2y–8=0  ~ÓÇ 2x+4y=16  §Ù#Ü˛Ó˚îm Ï̂Î˚Ó˚ §Ùyôyl §Çáƒy !lî≈Î˚ Ü˛ Ï̂Ó˚y–

6. k ~Ó˚ ˆÜ˛yl Ùy Ï̂lÓ˚ çlƒ 3x+ky =0 ~ÓÇ 2x–y =0  ˜Ó˚!áÜ˛ §Ù#Ü˛Ó˚îm Ï̂Î˚Ó˚ §Ùyôyl xllƒ • Ï̂Ó⁄

7. k ~Ó˚ ˆÜ˛yl Ùy Ï̂lÓ˚ çlƒ  3x+5y=0 ~ÓÇ  kx+10y =0 §Ù#Ü˛Ó˚îm Ï̂Î˚Ó˚ ~Ü˛!ê˛ x¢)lƒ §Ùyôyl ÌyÜ˛ Ï̂Ó⁄

8. k ~Ó˚ ˆÜ˛yl Ùy Ï̂lÓ˚ çlƒ x+2y = 3  ~ÓÇ 5x+ky +7=0 §Ù#Ü˛Ó˚îmÎ˚ x§Çàï˛ • Ï̂Ó⁄

9. k ~Ó˚ ˆÜ˛yl Ùy Ï̂lÓ˚ çlƒ kx – y = 2 ~ÓÇ 6x – 2y = 3  §Ù#Ü˛Ó˚îm Ï̂Î˚Ó˚ §Ùyôyl xllƒ • Ï̂Ó⁄

10. k ~Ó˚ ˆÜ˛yl Ùy Ï̂lÓ˚ çlƒ kx+3y = k–2 ~ÓÇ 12x+ky =k §Ù#Ü˛Ó˚îmÎ˚ x§Çàï˛ • Ï̂Ó⁄
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!ÓË˛yàÈüÈá ı  å ≤Ã!ï˛!ê˛ 2 / 3 l¡∫Ó˚ä

1. ˆòáyG ˆÎñ –x+2y+2=0 ~ÓÇ 
1

2

1

2
1 0x y− − =  §Ù#Ü˛Ó˚îm Ï̂Î˚Ó˚ xllƒ §Ùyôyl xy Ï̂SÈ–

2.  ˆòáyG ˆÎñ  9x –10y =21 ~ÓÇ 
3

2

5

3

7

2

x y
− =  §Ù#Ü˛Ó˚îm Ï̂Î˚Ó˚ x§#Ù §ÇáƒÜ˛ §Ùyôyl xy Ï̂SÈ–

3. ˆòáyG ˆÎñ  x–3y =2 ~ÓÇ –2x + 6y =5 §Ù#Ü˛Ó˚îmÎ˚ !ò Ï̂Î˚ í z̨̨ õfiÌy!˛õï˛ ˆÓ˚áymÎ˚ ˛õÓ˚flõÓ˚ §Ùyhs˝Ó˚y°–

4. ˆòáyG ˆÎñ  2x + 3y = 1 ~ÓÇ  4x + 6y = 4  §Ù#Ü˛Ó˚îm Ï̂Î˚Ó˚ ˆÜ˛y Ï̂ly §Ùyôyl ˆl•z–

5. ax+by+c=0 ~ÓÇ  lx+my+n=0 §Ù#Ü˛Ó˚îm Ï̂Î˚Ó˚ ˆÜ˛y Ï̂ly §Ùyôyl ly ÌyÜ˛yÓ˚ ¢ï≈̨  ˆ° Ï̂áy–

6. ˆòáyGñ  4x + y = 5 ~ÓÇ 12x +3y = 10 §Ù#Ü˛Ó˚îmÎ˚ x§Çàï˛–

7. k ~Ó˚ ˆÜ˛yl Ùy Ï̂lÓ˚ çlƒ  4x+5y=0,  kx+10y =0 §Ù#Ü˛Ó˚îm Ï̂Î˚Ó˚ x§Çáƒ §Ùyôyl ÌyÜ˛ Ï̂Ó⁄

8. x +2y = 3 ~ÓÇ (k –1) x + (k+1)y = k +2 ~Ó˚ x§#Ù §ÇáƒÜ˛ §yÙyôyl ÌyÜ˛ Ï̂°ñ k ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

9. ˆòáyG ˆÎñ 2x + 4y = 10 ~ÓÇ  3x +6y = 12  ~Ó˚ ˆÜ˛y Ï̂ly §Ùyôyl ˆl•z–

10. ˆòáyG ˆÎñ 2x+7y = 11 ~ÓÇ 5
35

2
25x y+ =  §Ù#Ü˛Ó˚îmÎ˚ x§Çàï˛–

11. ò%!ê˛ §ÇáƒyÓ˚ xhs˝Ó˚ 3 ~ÓÇ ï˛y Ï̂òÓ˚ à%îÊ˛° 54ñ §Çáƒy ò%!ê˛ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

12. k ~Ó˚ ˆÜ˛yl Ùy Ï̂lÓ˚ çlƒ !l¡¨!°!áï˛ §Ù#Ü˛Ó˚îà%̂ Ï°yÓ˚ xllƒ §Ùyôyl xy Ï̂SÈ–

i)   x–2y = 3 ~ÓÇ 3x +ky =1    ii)  2x + 5y =7 ~ÓÇ 3x – ky = 5

13. k ~Ó˚ ˆÜ˛yl Ùy Ï̂lÓ˚ çlƒ !l¡¨!°!áï˛ §Ù#Ü˛Ó˚îà%̂ Ï°yÓ˚ x§#Ù §ÇáƒÜ˛ §Ùyôyl xy Ï̂SÈ–

i)  3x + 2y = 1  ~ÓÇ (2k +1) x + (k +2) y= k–1

ii) x + (k +1) y = 5  ~ÓÇ (k +1) x + 9y = 8k–1

14. !l¡¨!°!áï˛ §Ù#Ü˛Ó˚îà%̂ Ï°yÓ˚ x§#Ù §ÇáƒÜ˛ §Ùyôyl ÌyÜ˛yÓ˚ ¢ï ≈̨ !lî≈Î˚ Ü˛ Ï̂Ó˚yÈüüüÈ

i) 2x + 3y = 7  ~ÓÇ  (p +q) x + (2p –q) y= 3 (p+q+1),  p ~ÓÇ q ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

ii) 3x + 4y = 12  ~ÓÇ (m +n) x + 2 (m –n) y= 5m–1, m ~ÓÇ n ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

iii) 2x – (2a +5) y = 5  ~ÓÇ (2b +1) x – 9y = 15, a ~ÓÇ b ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

15. k ~Ó˚ ˆÜ˛yl Ùy Ï̂lÓ˚ çlƒ !l¡¨!°!áï˛ §Ù#Ü˛Ó˚îà%̂ Ï°yÓ˚ ˆÜ˛y Ï̂ly §Ùyôyl ÌyÜ˛ Ï̂Ó lyÈüüüÈ

i) x – 4y = 6  ~ÓÇ  3x + ky = 5

ii) 2x + ky = 1  ~ÓÇ  3x – 5y = 7

iii) 4x + 6y = 11  ~ÓÇ 2x + ky = 7
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16. ˆòáyG ˆÎ !l¡¨!°!áï˛ §Ù#Ü˛Ó˚îà%̂ Ï°y x§Çàï˛ÈüüüÈ

i)  3x–5y  =  20 (ii) 2y – x  = 9 (iii) 4x+y  = 5

6x–10y  = –40 6y –3x  =21 12x+3y  =10

!ÓË˛yàÈüÈà ı  å ≤Ã!ï˛!ê˛ 3 / 4 l¡∫Ó˚ä

1. x=2, y=1 ~ÓÇ x=1, y=2 ˜Ó˚!áÜ˛ §Ù#Ü˛Ó˚î  2x+y=5 ~Ó˚ §Ùyôyl !Ü˛ly Îyã˛y•z Ü˛ Ï̂Ó˚y– xy Ï̂Ó˚y ò%!ê˛ §Ùyôyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

2. 3x+7y=10 §Ù#Ü˛Ó˚̂ ÏîÓ˚ ˆ°á xAÜ˛l Ü˛ Ï̂Ó˚y–  x=1, y=1 §Ù#Ü˛Ó˚î!ê˛Ó˚ §Ùyôyl !Ü˛ly !lî≈Î˚ Ü˛ Ï̂Ó˚y–

3. §Ùyôyl Ü˛ Ï̂Ó˚y : 6x + 3y = 6xy, 2x + 4y = 5xy.

4. 3x–2y+6=0 §Ù#Ü˛Ó˚̂ ÏîÓ˚ ˆ°á!ã˛e xAÜ˛l Ü˛ Ï̂Ó˚y–  (2,6) ~ÓÇ (1,2) !Ó®%à%̂ Ï°y ˆ°á!ã˛ Ï̂e xÓ!fiÌï˛ !Ü˛ ly !lî≈Î˚ Ü˛ Ï̂Ó˚y–

5. ˆòáyG ˆÎñ  x=3 ~ÓÇ  y=2 ˜Ó˚!áÜ˛ §Ù#Ü˛Ó˚î 3x–2y = 5 ~ÓÇ 2x+y =7 ~Ó˚ §Ùyôyl lÎ˚–

6. ˆ°á!ã˛ Ï̂eÓ˚ §y•y Ï̂Îƒ §Ù#Ü˛Ó˚îï˛sf!ê˛Ó˚ §Ùyôyl Ü˛ Ï̂Ó˚yÈ ıÈ  4x – 5y = 20 ~ÓÇ 3x + 5y – 15 = 0

í z̨̨ õ!Ó˚í z̨=˛ §Ù#Ü˛Ó˚îà%̂ Ï°y !ò Ï̂Î˚ í z̨̨ õfiÌy!˛õï˛ ˆÓ˚áy ~ÓÇ y- x«˛ myÓ˚y à!ë˛ï˛ !eË%̨ ç!ê˛Ó˚ ¢#£Ï≈!Ó®%à%̂ Ï°y !lî≈Î˚ Ü˛ Ï̂Ó˚y–

7. ˆ°á!ã˛ Ï̂eÓ˚ §y•y Ï̂Îƒ ̂ òáyG ̂ Îñ x–y = 8 ~ÓÇ 3x – 3y = 16 ̃ Ó˚!áÜ˛ §Ù#Ü˛Ó˚îà%̂ Ï°y x§Çàï˛ xÌ≈yÍ ï˛y Ï̂òÓ˚ ̂ Ü˛y Ï̂ly §Ùyôyl
ˆl•z–

8. ˆ°á!ã˛ Ï̂eÓ˚ §y•y Ï̂Îƒ §Ùyôyl Ü˛ Ï̂Ó˚y :  
   2 3 8

2 3 0

x y

x y

+ =

− + =







9. !l¡¨!°!áï˛ §Ù#Ü˛Ó˚îà%̂ Ï°y ˆ°á!ã˛ Ï̂eÓ˚ §y•y Ï̂Îƒ §Ùyôyl Ü˛ Ï̂Ó˚y x- x«˛ G ~•z ˆÓ˚áyà%̂ Ï°yÓ˚ §y•y Ï̂Îƒ í z̨Í˛õß¨ !eË%̨ Ï̂çÓ˚ ¢#£Ï≈!Ó®% G
ˆ«˛eÊ˛° !lî≈Î˚ Ü˛ Ï̂Ó˚yÈüüüÈ

i) 2x – 3y+4= 0  ~ÓÇ x + 2y–5 = 0

ii) x – y+1 = 0,   3x+ 2y – 12= 0

iii) 4x – 3y +4 = 0,  4x + 3y – 20= 0

10. ˆ°á!ã˛ Ï̂eÓ˚ §y•y Ï̂Îƒ ˆòáyGñ !l¡¨!°!áï˛ §Ù#Ü˛Ó˚îà%̂ Ï°y x§Çàï˛ Óy ˆÜ˛y Ï̂ly §Ùyôyl ˆl•zÈüüüÈ

i) x – 2y = 6;  3x – 6y = 0

ii) 2x + y = 6;   6x+ 3y = 20

11. ˛õ!Ó˚Óï≈̨  ˛õÂô!ï˛ ÓƒÓ•yÓ˚ Ü˛ Ï̂Ó˚ x ~ÓÇ y ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚yÈüüüÈ

3

2

5

3
2

x y
− = − ;  

x y

3 2

13

6
+ =
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12. !l¡¨!°!áï˛ §Ù#Ü˛Ó˚îà%̂ Ï°y §Ùyôyl Ü˛ Ï̂Ó˚y–

i) x y

x y

+ =

− =

3

4 3 26

ii)   
x y

x y

3 4
11

5

6 3
7

+ =

− = −

iii)  
x y

x y

2 9
6

7 3
5

− =

+ =

iv) 5 2
1

15 7
10

x y x y

x y x y

+

−

−

= −

+

+

−

=

  v)  x y a b

ax by a b

+ = +

− = −
2 2

   vi)   bx

a

ay

b
a b

x y ab

+ = +

+ =

2 2

2

vii)  0 4 0 3 1 7

0 7 0 2 0 8

⋅ + ⋅ = ⋅

⋅ − ⋅ = ⋅

x y

x y

   viii)  5

1

1

2
2

6

1

3

2
1

x y

x y

−

+

−

=

−

−

−

=

   ix)  px qy p q

qx py p q

+ = −

− = +

13. ÓLà%îl ˛õÂô!ï˛Ó˚ §y•y Ï̂Îƒ !l¡¨!°!áï˛ §Ù#Ü˛Ó˚îà%̂ Ï°y §Ùyôyl Ü˛ Ï̂Ó˚yÈüüüÈ

i) x y

x y

+ + =

− − =







2 1 0

2 3 12 0

 ii)   3 2 25 0

2 10 0

x y

x y

+ + =

+ + =







       iii)  7 2 3

22 3 16

x y

x y

− =

− =







iv) x y

x y

6 15
4

3 12

19

4

+ =

− =














 v)   1 1
7

2 3
17 0 0

x y

x y
x y

+ =

+ = ≠ ≠














 ( , )

      vi)  4 7 28 0

5 7 9 0

x x

y x

− + =

− + =







14.  k ~Ó˚ ˆÜ˛yl Ùy Ï̂lÓ˚ çlƒ 5x–3y = 0 ~ÓÇ 2x+ky = 0  §Ù#Ü˛Ó˚îï˛ Ï̂sfÓ˚ x¢)lƒ §Ùyôyl ÌyÜ˛ Ï̂Ó⁄

15. k ~Ó˚ ˆÜ˛yl Ùy Ï̂lÓ˚ çlƒ  x + 2y = 3 ~ÓÇ 5x + ky + 7 = 0 §Ù#Ü˛Ó˚îm Ï̂Î˚Ó˚

i) xllƒ §Ùyôyl ÌyÜ˛ Ï̂Ó    ii)  ˆÜ˛y Ï̂ly §Ùyôyl ÌyÜ˛ Ï̂Ó ly–

16. A ~ÓÇ B ~Ó˚ Ùy!§Ü˛ xy Ï̂Î˚Ó˚ xl%̨ õyï˛ 8:7 ~ÓÇ ï˛y Ï̂òÓ˚ Óƒ Ï̂Î˚Ó˚ xl%̨ õyï˛ 19:16 – Î!ò ≤Ã Ï̂ï˛ƒ Ï̂Ü˛Ó˚ Ùy!§Ü˛ §M˛Î˚  5000 ê˛yÜ˛y
•Î˚ ï˛ Ï̂Ó ï˛y Ï̂òÓ˚ ≤Ã Ï̂ï˛ƒ Ï̂Ü˛Ó˚ Ùy!§Ü˛ xyÎ˚ Ü˛ï˛⁄

17. ~Ü˛!ê˛ !ê˛!Ë˛ 5% °yË˛ ~ÓÇ ~Ü˛!ê˛ !Ê ̨ ç 10% °y Ï̂Ë˛ !Ó!Ü ̨  Ü˛ Ï̂Ó˚ ~Ü˛çl ˆòyÜ˛ylòy Ï̂Ó˚Ó˚ °yË˛ •Î˚ 3250 ê˛yÜ˛y– !Ü˛v Î!ò !ê˛!Ë˛!ê˛

10% °yË˛ ~ÓÇ !Ê ̨ ç!ê˛ 5% «˛!ï˛ Ï̂ï˛ !Ó!Ü ̨  Ü˛ Ï̂Ó˚ ï˛ Ï̂Ó ï˛yÓ˚ °yË˛ •Î˚ 1500 ê˛yÜ˛y– !ê˛!Ë˛ ~ÓÇ !Ê ̨ Ï̂çÓ˚ ≤ÃÜ,̨ ï˛ Ù)°ƒ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

18. ò%!ê˛ §ÇáƒyÓ˚ §Ù!T˛  8 ~ÓÇ ï˛y Ï̂òÓ˚ x Ï̂lƒylƒ Ï̂Ü˛Ó˚ §Ù!T˛ 8
15

 –  §Çáƒy ò%!ê˛ !lî≈Î˚ Ü˛ Ï̂Ó˚y–
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19. ò%•z xAÜ˛!Ó!¢T˛ ~Ü˛!ê˛ §ÇáƒyÓ˚ xAÜ˛ ò%!ê˛Ó˚ à%îÊ˛° 14 – Î!ò §Çáƒy!ê˛Ó˚ §!•ï˛ 45 ˆÎyà Ü˛Ó˚y •Î˚ ï˛ Ï̂Ó §Çáƒy!ê˛ xAÜ˛ ò%!ê˛  fiÌyl

˛õ!Ó˚Óï≈̨ l Ü˛ Ï̂Ó˚– §Çáƒy!ê˛ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

20. ~Ü˛!ê˛ Ë˛@¿yÇ Ï̂¢Ó˚ °Ó G •Ó˚ í z̨Ë˛ Ï̂Î˚Ó˚ §!•ï˛ 2 ̂ Îyà Ü˛Ó˚̂ Ï° Ë˛@¿yÇ¢!ê˛ •Î˚ 
1

3
 – Î!ò °Ó G •Ó˚ í z̨Ë˛ Ï̂Î˚Ó˚ §!•ï˛ 3 ̂ Îyà Ü˛Ó˚y •Î˚ ï˛ Ï̂Ó

Ë˛@¿yÇ¢!ê˛ •Î˚ 
2

5
– Ë˛@¿yÇ¢!ê˛ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

21. A ~ÓÇ B ò%!ê˛ fiÌy Ï̂lÓ˚ §í ¸̨Ü˛˛õ Ï̂Ì ò)Ó˚c 100 !Ü˛!Ù– ~Ü˛!ê˛ ày!í ¸̨  A • Ï̂ï˛ ~ÓÇ xy Ï̂Ó˚Ü˛!ê˛ ày!í ¸̨  B • Ï̂ï˛ ~Ü˛•z §Ù Ï̂Î˚ Îyey ¢%Ó%̊
Ü˛ Ï̂Ó˚– Î!ò ày!í ¸̨ ò%!ê˛ ~Ü˛•z !ò Ï̂Ü˛ !Ë˛ß¨ à!ï˛ Ï̂Ó Ï̂à ò)Ó˚c x!ï˛Ü ̨ Ù Ü˛ Ï̂Ó˚ ï˛ Ï̂Ó ï˛y Ï̂òÓ˚ Ù Ï̂ôƒ §y«˛yÍ •Î˚  5 â^˝ê˛y ˛õ Ï̂Ó˚– xyÓyÓ˚
˛õÓ˚flõ Ï̂Ó˚Ó˚ !ò Ï̂Ü˛ x@˝Ã§Ó˚ • Ï̂° 1 â^˝ê˛y ˛õ Ï̂Ó˚ §y«˛yÍ •Î˚– ày!í ¸̨ ò%!ê˛Ó˚ à!ï˛ Ï̂Óà !lî≈Î˚ Ü˛ Ï̂Ó˚y–

22. x˛õlÎ˚l ˛õÂô!ï˛Ó˚ §y•y Ï̂Îƒ !l¡¨!°!áï˛ §Ù#Ü˛Ó˚îà%̂ Ï°y §Ùyôyl Ü˛ Ï̂Ó˚yÈüüüÈ

i) 12x + 5y = 17, 7x – y = 6.

ii) x
y x

y+ = + =

2
4

3
2 5,  

iii)
2

2
6

4 0 0
x

a

y

b

x

a

y
a b+ = − = ≠ ≠, . ( , )   

iv) 2 3 17 2 3 5
2 1x y x y

+ = − =
+ +

,  

v) 6x+3y = 8x + 9y –5 = 10x + 12y – 8
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í z̨_Ó˚Ùy°y

!ÓË˛yàÈüÈÜ˛

I 1)  x§#Ù §ÇáƒÜ˛    2)  xllƒ    3)  x§#Ù §ÇáƒÜ˛   4)  xllƒ     5)  xllƒ  6)  xllƒ 7)  ˛õÓ˚flõÓ˚̂ ÏSÈò#

8)  §Ùy˛õ!ï˛ï˛     9)  §Ùyhs˝Ó˚y°    10)  
a

a

b

b

1

2

1

2

≠    11) 
a

a

b

b

c

c

1

2

1

2

1

2

= ≠     12)  3     13)  16

14)  a = 3, b =  –4

II. 1) c   2)  a     3) c   4) c   5) d   6)  d   7)  c  8)  a   9)  d   10)  d   11)  b   12)   c

13)  a  14)  c   15)  b   16)   b   17)  a    18)  c   19)  d   20)  b    21)  b    22)  a

III. 1) §Ùyhs˝Ó˚y° ˆÓ˚áy   2)  xllƒ §Ùyôyl   3)  k = 10   4)  0   5)  x§#Ù §ÇáƒÜ˛

6) k ≠
−3

2
     7)  k = 6     8)  k = 10    9)    k ≠ 3        10)  k = ± 6

!ÓË˛yàÈ üÈ á

5.  
a

l

b

m

c

n
= ≠     7.  k = 8    8.   k = 3   11.  (6,9) Óy (–6, –9)   12.  (i)  k ≠ – 6

(ii)  k ≠
−15

2
   13.   (i)  k = 4   (ii)  k = 2    14.  (i)  p = 5, q = 1  (ii) m = 5, n = 1

(iii) a b= − =1 5
2

,      15.   (i)  k =  –12    (ii) k =
−70

3
    (iii)  k= 3

!ÓË˛yàÈ ü à

1.  x = 2, y = 1 •° §Ùyôyl !Ü˛v x=1, y =2 §Ùyôyl lÎ˚– x˛õÓ˚ ò%!ê˛Ó˚ §Ùyôyl •° x=3, y = –1 ~ÓÇ  x=1, y =3

2.  •Ñƒy–     3. x=1, y =2      4.  (1,2) !Ó®% ˆÓ˚áy!ê˛Ó˚ í z̨̨ õÓ˚ xÓ!fiÌï˛ lÎ˚ñ !Ü˛v (2,6) í z̨•yÓ˚ í z̨̨ õÓ˚ xÓ!fiÌï˛–

6.  x=5, y =0  ~ÓÇ  ¢#£Ï≈!Ó®%à%̂ Ï°y •° (0, –4), (0,3)  ~ÓÇ (5,0)     8.  x=1, y =2
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9.     (i) x=1, y =2;  A (1,2),  B (–2,0),  C (5,0)  ∆ABC ~Ó˚ ˆ«˛eÊ˛° = 7 Óà≈~Ü˛Ü˛–

(ii)  x=2,  y =2;  A (2,3),  B (–1, 0), C (4,0),  ∆ABC ~Ó˚ ˆ«˛eÊ˛° = 7.5 Óà≈~Ü˛Ü˛–

(iii)  x=2, y =4;  A (2,4),  B (–1, 0) ~ÓÇ C (5,0), ∆ABC ~Ó˚ ˆ«˛eÊ˛° = 12 Óà≈~Ü˛Ü˛–

11.  x=2, y =3

12. (i) x=5, y = –2  (ii)  x=6, y =36   (iii)  x=14, y =9   (iv) x=3,  y =2

(v) x=a, y =b  (vi)  x=ab, y =ab   (vii)  x=2, y =3  (viii) x=4, y =5

(ix) x=1, y =–1

13. (i) x=3, y =2   (ii)  x=5, y =–20    (iii)  x=1, y =2   (iv)  x=18, y =15

(v) x y= =
1

4

1

3
,    (vi)   x=7, y =8.

14.  k= –
6

5
     15.   (i)  k ≠ 10   (ii)  k =10

16.  AüÈ~Ó˚ xyÎ˚ = R  24,000;   B ~Ó˚ xyÎ˚  = R 21,000

17. !ê˛!Ë˛Ó˚ Ü ̨ Î˚Ù)°ƒ = R 25,000 ~ÓÇ !Ê ̨ Ï̂çÓ˚ Ü ̨ Î˚Ù)°ƒ  R 20,000

18. 5 ~ÓÇ 3.   19.  27    20. 1
7

   21.   A ~Ó˚ ˆÓà = 60 !Ü˛!Ù‡â^˝ê˛y–  B ~Ó˚ ˆÓà =40 !Ü˛!Ù‡â^˝ê˛y–

22.  (i)  x=1, y =1    (ii)  x=3, y =2   (iii) x=2a, y = –2b

(iv)  x=3, y =2     (v)  x y= =
1

2

2

3
,  
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xôƒyÎ̊ÈüÈüÈ4

!mâyï˛  §Ù#Ü˛Ó̊î
(QUADRATIC EQUATIONS)

Ù)° !Ó£ÏÎ˚ ~ÓÇ §)eyÓ!° ı

l !mâyï˛ §Ù#Ü˛Ó˚î ı x ã˛°Ó˚y!¢Î%=˛ ~Ü˛!ê˛ !mâyï˛ §Ù#Ü˛Ó˚̂ ÏîÓ˚ xyÜ˛yÓ˚ •° ax2 + bx + c = 0, ˆÎáy Ï̂l a, b, c ÓyhflÏÓ §Çáƒyñ
a≠0 –

l ~Ü˛!ê˛ !mâyï˛ §Ù#Ü˛Ó˚̂ ÏîÓ˚ Ó#ç ı  ~Ü˛!ê˛ ÓyhflÏÓ §Çáƒy α  ˆÜ˛  ax2 +bx + c = 0 §Ù#Ü˛Ó˚̂ ÏîÓ˚ ~Ü˛!ê˛ Ó#ç Ó°y • Ï̂Ó Î!ò aα
2

+ bα  + c = 0 •Î˚–

l !mâyï˛ Ó˚y!¢Ùy°y ax2 + bx + c ~Ó˚ ¢)lƒà%̂ Ï°y Ï̂Ü˛ ax2 + bx + c = 0 !mâyï˛ §Ù#Ü˛Ó˚̂ ÏîÓ˚ Ó#ç Ó°y •Î˚–

l !mâyï˛ §Ù#Ü˛Ó˚î §Ùyôyl ˛õÂô!ï˛ ı

i) í z̨Í˛õyòÜ˛ !Ó Ï̂Ÿ’£Ïî ˛õÂô!ï˛ åÙôƒ˛õò §•à !Ó Ï̂Ÿ’£Ïîä

ii) ˛õ)î≈Óà≈ àë˛ Ï̂lÓ˚ Ùyôƒ Ï̂Ù

iii) !mâyï˛ §)̂ ÏeÓ˚ Ùyôƒ Ï̂Ù å◊#ôÓ˚ xyã˛y Ï̂Î≈Ó˚ §)̂ ÏeÓ˚ ÙyôƒÙä

l í z̨Í˛õyò Ï̂Ü˛ !Ó Ï̂Ÿ’£Ïî ˛õÂô!ï˛ Ï̂ï˛ ~Ü˛!ê˛ !mâyï˛ §Ù#Ü˛Ó˚̂ ÏîÓ˚ Ó#ç !lî≈Î˚ ı Î!ò xyÙÓ˚yñ ax2 + bx + c, a≠0  ˆÜ˛ ò%!ê˛ ˜Ó˚!áÜ˛
í z̨Í˛õyò Ï̂Ü˛Ó˚ à%îÊ˛ Ï̂° !Ó Ï̂Ÿ’£Ïî Ü˛Ó˚̂ Ïï˛ ˛õy!Ó˚ñ ï˛ Ï̂Ó !mâyï˛ §Ù#Ü˛Ó˚î ax2 + bx + c = 0, a ≠0 üÈ~Ó˚ Ó#çmÎ˚ñ ˜Ó˚!áÜ˛ í z̨Í˛õyòÜ˛
ò%!ê˛Ó˚ ≤Ã!ï˛!ê˛ Ï̂Ü˛ ¢)̂ Į̈ îƒÓ˚ §Ùyl Ü˛ Ï̂Ó˚ ˛õyGÎ˚y Îy Ï̂Ó–

l ~Ü˛!ê˛ !mâyï˛ §Ù#Ü˛Ó˚î Ï̂Ü˛ ˛õ)î≈Óà≈ àë˛ Ï̂lÓ˚ Ùyôƒ Ï̂Ù ~Ó˚ Ó#ç !lî≈Î˚ ı ~Ü˛!ê˛ §%!ÓôyçlÜ˛ ô %̨ ÓÜ˛ ˛õò Ï̂Ü˛ ˆÎyà ~ÓÇ !Ó Ï̂Î˚y Ï̂àÓ˚
Ùyôƒ Ï̂Ù xyÙÓ˚yñ !mâyï˛ §Ù#Ü˛Ó˚̂ ÏîÓ˚ xhs˝à≈ï˛ x2 ~ÓÇ x Î%=˛ ˛õòà%!° Ï̂Ü˛ ~ÙlË˛y Ï̂Ó Î%=˛ Ü˛Ó˚̂ ÏÓ Îy Ï̂ï˛ ~Ü˛!ê˛ ˛õ)î≈Óà≈ Ó˚y!¢ à!ë˛ï˛
•Î˚ÈüüüÈ ~ÓÇ x ~Ó˚ çlƒ §Ùyôyl Ü˛Ó˚̂ ÏÓy–

l !mâyï˛ §)e ≤Ã Ï̂Î˚yà Ü˛ Ï̂Ó˚ ~Ü˛!ê˛ !mâyï˛ §Ù#Ü˛Ó˚̂ ÏîÓ˚ Ó#ç !lî≈Î˚ ı Î!ò !lÓ)̨̊ õÜ˛ D = b2– 4ac ≥ 0 •Î˚ ï˛ Ï̂Ó !mâyï˛ §Ù#Ü˛Ó˚î

ax2+bx+c = 0 ~Ó˚ ÓyhflÏÓ Ó#ç ò%!ê˛ • Ï̂Ó 
− ± −b b ac

a

2
4

2
.

l !mâyï˛ §Ù#Ü˛Ó˚̂ ÏîÓ˚ Ó# Ï̂çÓ˚ ≤ÃÜ,̨ !ï˛ : ~Ü˛!ê˛ !mâyï˛ §Ù#Ü˛Ó˚î ax2+bx+c = 0 ~Ó˚

i) ÓyhflÏÓ ~ÓÇ x§Ùyl Ó#ç ÌyÜ˛ Ï̂Ó Î!òñ  D > 0 xÌ≈yÍñ b2–4ac > 0 •Î˚

ii) ÓyhflÏÓ ~ÓÇ §Ùyl Ó#ç ÌyÜ˛ Ï̂Ó Î!òñ  D = 0 xÌ≈yÍñ b2–4ac = 0 •Î˚

iii) xÓyhflÏÓ Ó#ç ÌyÜ˛ Ï̂Ó Î!ò  D < 0  xÌ≈yÍñ  b2–4ac < 0 •Î˚–
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xl%¢#°l# - 4

!ÓË˛yàÈüÈÜ˛  å≤Ã!ï˛!ê˛ 1 l¡∫Ó˚ä

I. ¢)lƒfiÌyl ˛õ)Ó˚î Ü˛Ó˚ ı

1. x2 +10x + 24 = 0 §Ù#Ü˛Ó˚̂ ÏîÓ˚ ~Ü˛!ê˛ Ó#ç – 4 • Ï̂° x˛õÓ˚ Ó#ç!ê˛ • Ï̂Ó –––– –

2. 2 5 1 0
2

x x− + =  !mâyï˛ §Ù#Ü˛Ó˚̂ ÏîÓ˚ –––– ÓyhflÏÓ Ó#ç xy Ï̂SÈ–

3. Î!ò ~Ü˛!ê˛ !mâyï˛ §Ù#Ü˛Ó˚̂ ÏîÓ˚ !lÓ)̨̊ õÜ˛ ¢)lƒ •Î˚ ï˛ Ï̂Ó ~Ó˚ Ó#çà%̂ Ï°y ____ ~ÓÇ ____ –

4. Î!ò x2 –2x + k = 0 !mâyï˛ §Ù#Ü˛Ó˚̂ ÏîÓ˚ §Ùyl Ó#ç Ìy Ï̂Ü˛ñ ï˛ Ï̂Ó k ~Ó˚ Ùyl • Ï̂Ó ____ –

5. px2 +qx + 2 = 0 §Ù#Ü˛Ó˚̂ ÏîÓ˚ Ó#çà%̂ Ï°y ~Ü˛!ê˛ x˛õÓ˚!ê˛Ó˚ x Ï̂lƒylƒÜ˛ • Ï̂° p ~Ó˚ Ùyl • Ï̂Ó____ –

6. px2 – 14x + 8 = 0 !mâyï˛ §Ù#Ü˛Ó˚î!ê˛Ó˚ ~Ü˛!ê˛ Ó#ç x˛õÓ˚!ê˛Ó˚ 6 à%î • Ï̂° p ~Ó˚ Ùyl • Ï̂Ó ____ –

II. l# Ï̂ã˛Ó˚ !ÓÓ,!ï˛à%̂ Ï°y §ï˛ƒ‡!ÙÌƒy ˆ° Ï̂áy ı

1. x3 –x2 = (x–1)3  ~Ü˛!ê˛ !mâyï˛ §Ù#Ü˛Ó˚î–

2. ~Ü˛!ê˛ !mâyï˛ §Ù#Ü˛Ó˚̂ ÏîÓ˚ Ó#çà%̂ Ï°y §Ó≈òy ÓyhflÏÓ–

3. 4x2 – 12x + 9 = 0 !mâyï˛ §Ù#Ü˛Ó˚̂ ÏîÓ˚ Ó#ç ò%!ê˛Ó˚ ˆÎyàÊ˛° – 3 –

4. 3 2 2 2 3 0
2

x x+ − =  !mâyï˛ §Ù#Ü˛Ó˚̂ ÏîÓ˚ !lÓ)̨̊ õ Ï̂Ü˛Ó˚ Ùyl •° 32 –

5. Î!ò 3x2 + 2x + k = 0 !mâyï˛ §Ù#Ü˛Ó˚̂ ÏîÓ˚ ÓyhflÏÓ Ó#ç Ìy Ï̂Ü˛ ï˛ Ï̂Ó k ≥
1

3
 • Ï̂Ó –

III. l# Ï̂ã˛Ó˚ ≤ÃŸ¿à%̂ Ï°yÓ˚ ã˛yÓ˚!ê˛ !ÓÜ˛“ í z̨_Ó˚ ˆÌ Ï̂Ü˛ §!ë˛Ü˛ í z̨_Ó˚!ê˛ ÓySÈy•z Ü˛ Ï̂Ó˚y :

1. ˛l# Ï̂ã˛Ó˚ ˆÜ˛yl!ê˛ !mâyï˛ §Ù#Ü˛Ó˚îÈüüüÈ

a) 2 5 2
3

5

2
x x x= +( ) −









 b) x x x

3 2 3

2− = −( )

c) x x x
2 2

2 4 3+ = −( ) + d) k x x+( ) + =1
3

2
8

2

, ˆÎáy Ï̂l k  = – 1

2. ˛l# Ï̂ã˛Ó˚ ˆÜ˛yl!ê˛ !mâyï˛ §Ù#Ü˛Ó˚î • Ï̂Ó lyÈüüüÈ

a) 3 1 4 2 1
2 2

x x x−( ) = − + b) 2 5
2 2

x x x− = +

c) 2 3 3 5
2

2 2
x x x x+( ) + = − d) x x x x

2
2

4 3
2 3 4+( ) = + +
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3. ˛l# Ï̂ã˛Ó˚ ˆÜ˛yl˛ §Ù#Ü˛Ó˚î!ê˛Ó˚ ˆÜ˛y Ï̂ly ÓyhflÏÓ Ó#ç ÌyÜ˛ Ï̂Ó lyÈüüüÈ

a) 3 4 3 4 0
2

x x+ + = b) x x
2

4 3 2 0− − =

c) x x
2

4 3 2+ = d) x x
2

4 3 2 0− + =

4. (x2+1)2 – x2 = 0  §Ù#Ü˛Ó˚î!ê˛Ó˚

a) ò%!ê˛ Ó#ç ÓyhflÏÓ b) ˆÜ˛y Ï̂ly ÓyhflÏÓ Ó#ç ˆl•z

c) ã˛yÓ˚!ê˛ Ó#ç ÓyhflÏÓ d) ~Ü˛!ê˛ ÓyhflÏÓ Ó#ç–

5. Î!ò kx2 + 2x + 3k = 0 §Ù#Ü˛Ó˚̂ ÏîÓ˚ Ó#ç ò%!ê˛Ó˚ ˆÎyàÊ˛° ï˛y Ï̂òÓ˚ à%îÊ˛ Ï̂°Ó˚ §Ùyl •Î˚ ï˛ Ï̂Ó k ~Ó˚ Ùyl • Ï̂ÓÈüüüÈ

a)
1

3
  b)   

−1

3
c)  

2

3
d)  

−2

3

6. 5x2 – 4x + 5 = 0 !mâyï˛ §Ù#Ü˛Ó˚̂ ÏîÓ˚ Ó#ç ò%!ê˛ • Ï̂ÓÈüüüÈ

a) ÓyhflÏÓ ~ÓÇ §Ùyl b) ÓyhflÏÓ ~ÓÇ x§Ùyl

c) ÓyhflÏÓ lÎ˚ d) ÓyhflÏÓ lÎ˚ ~ÓÇ §Ùyl

7. ˛õ)î≈Óà≈ àë˛l ˛õÂô!ï˛ Ï̂ï˛ 4 3 5 0
2

x x− + =  !mâyï˛ §Ù#Ü˛Ó˚̂ ÏîÓ˚ §Ùyôyl Ü˛Ó˚̂ Ïï˛ ̂ Ü˛yl‰ ô %ÓÜ˛ ̨ õòÜ˛ ̂ Îyà xÌÓy !Ó Ï̂Î˚yà Ü˛Ó˚̂ Ïï˛

• Ï̂Ó⁄

a)  
9

16
    b) 

3

64
    c)  

3

4
    d)  

3

4

8. Î!ò x kx
2 5

4
0+ −











=   §Ù#Ü˛Ó˚̂ ÏîÓ˚ ~Ü˛!ê˛ Ó#ç 
1

2
 •Î˚ñ ï˛ Ï̂Ó k ~Ó˚ Ùyl • Ï̂ÓÈüüüÈ

a)  2    b) –2    c)  3    d) –3

9. ~Ü˛!ê˛ fl∫yË˛y!ÓÜ˛ §Çáƒy Ï̂Ü˛ 12 Ó,!Âô Ü˛Ó˚y • Ï̂°ñ §Çáƒy!ê˛Ó˚ x Ï̂lƒylƒ Ï̂Ü˛Ó˚ 160 à%î •Î˚ §Çáƒy!ê˛ • Ï̂ÓÈüüüÈ

a)  3      b)  8     c)  4     d)  7

10. 6 6 6+ + +
...... ~Ó˚ Ùyl • Ï̂ÓÈüüüÈ

a) 3.5     b)  4     c)  3     d) –3

11. Î!ò  x2 (a2+b2) + 2x (ac + bd) + c2+d2=0  ~Ó˚ ˆÜ˛y Ï̂ly ÓyhflÏÓ Ó#ç ly Ìy Ï̂Ü˛ñ ï˛ Ï̂Ó

a)  ad = bc     b)  ad < bc     c) ad > bc      d)  ~ Ï̂òÓ˚ ≤Ã Ï̂ï˛ƒÜ˛!ê˛

12. Î!ò 4x2 – 2x + p – 4 = 0 §Ù#Ü˛Ó˚̂ ÏîÓ˚ ~Ü˛!ê˛ Ó#ç x˛õÓ˚ ~Ü˛!ê˛ Ó# Ï̂çÓ˚ x Ï̂lƒylƒÜ˛ •Î˚ ï˛ Ï̂Ó p ~Ó˚ Ùyl • Ï̂ÓÈüüüÈ

a)  8    b)  – 8    c)  – 4      d)  4
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IV. l# Ï̂ã˛Ó˚ ≤ÃŸ¿à%̂ Ï°yÓ˚ í z̨_Ó˚ òyG ı

1. (x–2)2 – x2 = 0 §Ù#Ü˛Ó˚̂ ÏîÓ˚ ÓyhflÏÓ Ó#ç §Çáƒy ˆÓÓ˚ Ü˛ Ï̂Ó˚y–

2.  x2  + kx + 3 = 0 §Ù#Ü˛Ó˚̂ ÏîÓ˚ ~Ü˛!ê˛ Ó#ç 1 • Ï̂° k ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

3. 4x2  – 5x + 3 = 0 §Ù#Ü˛Ó˚̂ ÏîÓ˚ Ó# Ï̂çÓ˚ ≤ÃÜ,̨ !ï˛ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

4. 0.1 !Ü˛ x2  – 0.1= 0 §Ù#Ü˛Ó˚̂ ÏîÓ˚ ~Ü˛!ê˛ Ó#ç⁄ ÎÌyÌ≈ï˛y !Óã˛yÓ˚ Ü˛ Ï̂Ó˚y–

5. l# Ï̂ã˛Ó˚ !mâyï˛ §Ù#Ü˛Ó˚̂ ÏîÓ˚ Ó#ç ò%!ê˛ !Ü˛ ÓyhflÏÓ ~ÓÇ §Ùyl⁄ í z̨_ Ï̂Ó˚Ó˚ ÎÌyÌ≈ï˛y òyG–

a) x2  – 6x + 6 = 0 b) 3 2 6 2 0
2

x x− + =

c) x (1–x) – 2 = 0 d) 2
3

2

1

2
0

2
x x− + =

!ÓË˛yàÈüÈá˛   å≤Ã!ï˛!ê˛ 2 l¡∫Ó˚ä

§Ç!«˛Æ í z̨_Ó˚ôÙ#≈ ≤ÃŸ¿ ı

1. l# Ï̂ã˛Ó˚ !mâyï˛ §Ù#Ü˛Ó˚îà%̂ Ï°y í z̨Í˛õyò Ï̂Ü˛ !Ó Ï̂Ÿ’£Ï̂ ÏîÓ˚ §y•y Ï̂Îƒ §Ùyôyl Ü˛ Ï̂Ó˚y ı

a) 3x2  – 243 = 0 b)
2

5

3

5
0

2
x x− − =

c) 3 5 5 10 0
2

x x+ − = d) 7 6 13 7 0
2

x x− − =

2. l# Ï̂ã˛Ó˚ !mâyï˛ §Ù#Ü˛Ó˚îà%̂ Ï°y !mâyï˛ §)̂ ÏeÓ˚ §y•y Ï̂Îƒ §Ùyôyl Ü˛ Ï̂Ó˚yÈüüüÈ

a) 3x2  – 2x = 21 b) – x2 + x – 10 = 0

c)
1

2
11 1 0

2
x x− + = d) 10

1
3x

x
− =

!ÓË˛yàÈüÈà   å≤Ã!ï˛!ê˛ 3/4 l¡∫Ó˚ä

ò#â≈ í z̨_Ó˚ôÙ#≈ ≤ÃŸ¿ ı

1. §Ùyôyl Ü˛ Ï̂Ó˚y  :
1

3

1

5

1

6
3 5

x x
x

−

−

+

= ≠ −, ,   

2. §Ùyôyl Ü˛ Ï̂Ó˚y  :
2

3

1

2 3

3 9

3 2 3
0 3 3

2

x

x x

x

x x
x

−

+

+

+
+

− +

= ≠ −

( ) ( )
, ,

 
   

3. §Ùyôyl Ü˛ Ï̂Ó˚y  :
x

x

x

x

x

x
x

+

−

+
−

+

= −
+

−

≠ −
1

1

2

2
4

2 3

2
1 2; ,   2, 
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4. §Ùyôyl Ü˛ Ï̂Ó˚y  : x
a

a b

a b

a
x

2
1 0+

+

+
+







 + =

5. §Ùyôyl Ü˛ Ï̂Ó˚y  :
1

1 2

1

2 3

2

3
1 2 3

( )( ) ( )( )
, , ,

x x x x
x

− −

+

− −

= ≠  

6. §Ùyôyl Ü˛ Ï̂Ó˚y  : 4x2  – 4a2 x – a4 – b4 = 0

7. Î!ò  x2 + 2px + mn =0  !mâyï˛ §Ù#Ü˛Ó˚̂ ÏîÓ˚ Ó#çà%̂ Ï°y ÓyhflÏÓ ~ÓÇ §Ùyl •Î˚ ï˛ Ï̂Ó ˆòáyG

 x2 – 2 (m+n) x + (m2 +n2 +2p2) = 0 §Ù#Ü˛Ó˚̂ ÏîÓ˚ Ó#çà%̂ Ï°yG §Ùyl • Ï̂Ó–

8. ~Ü˛!ê˛ fl∫yË˛y!ÓÜ˛ §ÇáƒyÓ˚ Óà≈ ˆÌ Ï̂Ü˛ 84 •…y§ Ü˛Ó˚y • Ï̂°ñ §Çáƒy!ê˛Ó˚ 3 à%î ˆÌ Ï̂Ü˛ 8 Ï̂Ó!¢ •Î˚ÈüüüÈ §Çáƒy!ê˛ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

9. ~Ü˛!ê˛ fl∫yË˛y!ÓÜ˛ §Çáƒy Ï̂Ü˛ ~Ó˚ !mà%î Ó,!Âô Ü˛Ó˚y • Ï̂°ñ §Çáƒy!ê˛Ó˚ x Ï̂lƒylƒ Ï̂Ü˛Ó˚ 12 à%î •Î˚ÈüüüÈ §Çáƒy!ê˛ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

10. ~Ü˛!ê˛ ˆê ∆̨̂ ÏlÓ˚ fl∫yË˛y!ÓÜ˛ à!ï˛ Ï̂Óà Î!ò 5 !Ü˛!Ù‡â^˝ê˛y Ó,!Âô Ü˛Ó˚y •Î˚ ï˛ Ï̂Ó 360 !Ü˛!Ù ˆÎ Ï̂ï˛ ˆê ∆̨l!ê˛Ó˚ 48 !Ù!lê˛ §ÙÎ˚ Ü˛Ù °y Ï̂à–
ˆê ∆̨l!ê˛Ó˚ fl∫yË˛y!ÓÜ˛ à!ï˛ Ï̂Óà !lî≈Î˚ Ü˛ Ï̂Ó˚y–

11. ˆ¢°#Ó˚ ÓÎ˚§ Î!ò Óï ≈̨Ùyl ÓÎ˚§ ˆÌ Ï̂Ü˛  5 ÓÍ§Ó˚ Ü˛Ù •Î˚ñ ï˛ál ï˛yÓ˚ ÓÎ˚̂ Ï§Ó˚ Óà≈ Óï≈̨ Ùyl ÓÎ˚̂ Ï§Ó˚ 5 à%î ˆÌ Ï̂Ü˛ 11 à%î ̂ Ó!¢ •Î˚ÈüüüÈ
ï˛yÓ˚ Óï≈̨ Ùyl ÓÎ˚§ Ü˛ï˛⁄

12. 2 ê˛y ˆÓ Ï̂ç t !Ù!l Ï̂ê˛ñ !Ù!l Ï̂ê˛Ó˚ Ü˛yê˛yÓ˚ 3 ê˛y Óyç Ï̂ï˛ 
t

2

4
 !Ù!lê˛ ˆÌ Ï̂Ü˛ 3 !Ù!lê˛ Ü˛Ù §ÙÎ˚ °y Ï̂à– ï˛y• Ï̂° t ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

13. ò%!ê˛ ˛õÓ˚̨ õÓ˚ xÎ%@¬ §ÇáƒyÓ˚ Ó Ï̂à≈Ó˚ §Ù!T˛ 394 – §Çáƒyà%̂ Ï°y !lî≈Î˚ Ü˛ Ï̂Ó˚y–

14. ò%!ê˛ l° ~Ü˛ Ï̂e ~Ü˛!ê˛ ç Ï̂°Ó˚ ê˛ƒyAÜ˛ Ï̂Ü˛ 1
7

8
 â^˝ê˛yÎ˚ ˛õ)î≈ Ü˛ Ï̂Ó˚– Î!ò l° ò%!ê˛ Ï̂Ü˛ ˛õ,ÌÜ˛ ˛õ,ÌÜ˛Ë˛y Ï̂Ó ˆáy°y •Î˚ ï˛ Ï̂Ó Ó Ï̂í ¸̨y Óƒy Ï̂§Ó˚

l°!ê˛ !ò Ï̂Î˚ ê˛ƒyAÜ˛!ê˛ ˛õ)î≈ • Ï̂ï˛ ˆÎ §ÙÎ˚ °y Ï̂à ï˛y ˆSÈyê˛ Óƒy Ï̂§Ó˚ l°!ê˛ !ò Ï̂Î˚ ê˛ƒyAÜ˛!ê˛ ˛õ)î≈ Ü˛Ó˚yÓ˚ §ÙÎ˚ ˆÌ Ï̂Ü˛ 2 â^˝ê˛y §ÙÎ˚ Ü˛Ù °y Ï̂à–
˛õ,ÌÜ˛ ˛õ,ÌÜ˛Ë˛y Ï̂Ó l° ò%!ê˛ !ò Ï̂Î˚ ê˛ƒyAÜ˛!ê˛ ˛õ)î≈ Ü˛Ó˚̂ Ïï˛ Ü˛ï˛ §ÙÎ˚ °yà Ï̂Ó ï˛y !lî≈Î˚ Ü˛ Ï̂Ó˚y–

15. ~Ü˛!ê˛ ò%•z xAÜ˛ !Ó!¢T˛ §ÇáƒyÓ˚ xAÜ˛m Ï̂Î˚Ó˚ à%îÊ˛° 14 – §Çáƒy!ê˛Ó˚ § Ï̂Aà 45 ˆÎyà Ü˛Ó˚̂ Ï° xAÜ˛mÎ˚ fiÌyl !Ó!lÙÎ˚ Ü˛ Ï̂Ó˚– §Çáƒy
ò%!ê˛ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

16. ~Ü˛!ê˛ Üœ̨ y§ ̂ ê˛ Ï̂fiê˛ ~Ü˛çl SÈye X ~Ó˚ à!îï˛ ~ÓÇ !ÓK˛y Ï̂lÓ˚ ≤ÃyÆ l¡∫̂ ÏÓ˚Ó˚ §Ù!T˛ 28 – Î!ò ̂ § à!î Ï̂ï˛ 3 l¡∫Ó˚ ̂ Ó!¢ ~ÓÇ !ÓK˛y Ï̂l
4 l¡∫Ó˚ Ü˛Ù ˆ˛õï˛ ï˛ Ï̂Ó ≤ÃyÆ l¡∫Ó˚ ò%!ê˛Ó˚ à%îÊ˛° •ï˛ 180– í z̨Ë˛Î˚ !Ó£Ï̂ ÏÎ˚ ï˛yÓ˚ ≤ÃyÆ l¡∫Ó˚ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

17. ~Ü˛ ˆòyÜ˛ylòyÓ˚ 480 ê˛yÜ˛yÎ˚ !Ü˛S%È Ü˛°Ù Ü ̨ Î˚ Ü˛ Ï̂Ó˚–  Î!ò G•z Ù)̂ Ï°ƒ ˆ§ 4 !ê˛ Ü˛°Ù x!ôÜ˛ Ü ̨ Î˚ Ü˛Ó˚ï˛ ï˛ Ï̂Ó ≤Ã Ï̂ï˛ƒÜ˛ Ü˛° Ï̂ÙÓ˚ Ù)°ƒ 4
ê˛yÜ˛y Ü˛Ù ˛•ï˛– Ü˛ï˛à%̂ Ï°y Ü˛°Ù Ü ̨ Î˚ Ü˛Ó˚y • Ï̂Î˚!SÈ°⁄

18. !fiÌÓ˚ ç Ï̂° ˆlÔÜ˛yÓ˚ à!ï˛ Ï̂Óà 8 !Ü˛!Ù‡â^˝ê˛y – ˆlÔÜ˛y!ê˛ ˆflÀy Ï̂ï˛Ó˚ ≤Ã!ï˛Ü)̨ Ï̂° 15 !Ü˛!Ù ~ÓÇ xl%Ü)̨ Ï̂° 22  !Ü˛!Ùñ  5 â^˝ê˛yÎ˚ ÎyÎ˚–
ˆflÀy Ï̂ï˛Ó˚ à!ï˛ Ï̂Óà !lî≈Î˚ Ü˛ Ï̂Ó˚y–

19. ~Ü˛!ê˛ xyÎ˚ï˛yÜ˛yÓ˚ ç!ÙÓ˚ ˆ«˛eÊ˛° 2000 Óà≈!Ùê˛yÓ˚ ~ÓÇ ~Ó˚ ˛õ!Ó˚§#Ùy 180 !Ùê˛yÓ˚– xyÎ˚ï˛Ü˛yÓ˚ ç!ÙÓ˚ ˜òâ≈ƒ ~ÓÇ ≤ÃfiÌ !lî≈Î˚
Ü˛ Ï̂Ó˚y–

20. ò%!ê˛ Ü ̨ !ÙÜ˛ 3 ~Ó˚ à%!îï˛Ü˛ !lî≈Î˚ Ü˛ Ï̂Ó˚y Îy Ï̂òÓ˚ à%îÊ˛° •Î ̊270–
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í˛z_Ó˚Ùy°y

!ÓË˛yàÈüÈÜ˛

I. (1)  – 6    (2)  0   (3)  ÓyhflÏÓñ §Ùyl   (4)  1    (5)  2    (6)  3

II. (1)  T    (2)  F    (3)   F    (4)  T    (5)  F

III. (1)  b   (2) c    (3) b  (4) b  (5)  d    (6)  c    (7)  b   (8) a  (9)  b   (10)  c   (11)  d   (12)  a

IV. (1)  1   (2)   k = –4    (3)   ˆÜ˛y Ï̂ly ÓyhflÏÓ Ó#ç ˆl•z   (4)   ly   (5) a. ly   b.  •Ñƒy   c.  ly   d.  ly–

!ÓË˛yàÈüÈá

1. a)   ± 9    b)  −
1

2
3,      c) −2 5

3
,  

5
     d) − 7,  

13

7

2. a)  −
7

3
3,       b) 5, 2    c)   11 3 11 3− +,      d) 

1

2

1

5
,−

!ÓË˛yàÈüÈà

(1)  –9, 7      (2)   –1     (3)  −5
6

5
,        (4)   

−

+

− +a

a b

a b

a
,

( )
       (5)  0, 4

(6)  
a b a b

2 2 2 2

2 2

+ −
,      (8) 12   (9)  2  (10) 45 !Ü˛!Ù‡â^˝ê˛y     (11) 14 ÓÍ§Ó˚

(12) t = 14 !Ù!lê˛    (13)  13 ~ÓÇ 15    (14)  ˆSÈyê˛ Óƒy Ï̂§Ó˚ ˆê˛˛õ 5 â^˝ê˛y ~ÓÇ Ó Ï̂í ¸̨y Óƒy Ï̂§Ó˚ ˆê˛˛õ 3 â^˝ê˛y

(15) 27    (16) à!î Ï̂ï˛ 9 l¡∫Ó˚ñ !ÓK˛y Ï̂l 19 l¡∫Ó˚ xÌÓy à!î Ï̂ï˛12 l¡∫Ó˚ñ !ÓK˛y Ï̂l 16 l¡∫Ó˚

(17) 20 !ê˛    (18)  3 !Ü˛!Ù‡â^˝ê˛y     (19)  50 !Ùê˛yÓ˚ G 40 !Ùê˛yÓ˚    (20) 15, 18
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xôƒyÎ̊ üÈ 5

§Ùyhs˝Ó̊  ≤Ãà!ï˛
(ARITHMETIC PROGRESSIONS)

Ù)° !Ó£ÏÎ˚ ~ÓÇ §)eyÓ!° ı

l §Ùyhs˝Ó˚ ≤Ãà!ï˛ (AP) : ~!ê˛ §ÇáƒyÓ˚ ~Ùl ~Ü˛!ê˛ ï˛y!°Ü˛y Îy Ï̂ï˛ ≤ÃÌÙ ˛õò SÈyí ¸̨y ≤Ã Ï̂ï˛ƒÜ˛ ˛õò ï˛yÓ˚ ˛õ)Ó≈Óï˛#≈ ˛õ Ï̂òÓ˚ §y Ï̂Ì ~Ü˛!ê˛
!l!ò≈T˛ §Çáƒy ˆÎyà Ü˛ Ï̂Ó˚ ˛õyGÎ˚y ÎyÎ˚– ~•z !l!ò≈T˛ §Çáƒy Ï̂Ü˛ Ó°y •Î˚ §yôyÓ˚î xhs˝Ó˚ ~ÓÇ ~!ê˛ Ï̂Ü˛ ‘d’ myÓ˚y §)!ã˛ï˛ Ü˛Ó˚y •Î˚– ~!ê˛
ôlydÜ˛ xÌÓy }îydÜ˛ • Ï̂ï˛ ˛õy Ï̂Ó˚–

§Ùyhs˝Ó˚ ≤Ãà!ï˛Ó˚ §yôyÓ˚î Ó)̨̊ õ •°

a,   a+d,  a+2d,  a+3d, ......

l ˆÜ˛y Ï̂ly ~Ü˛!ê˛ §Ùyhs˝Ó˚ ≤Ãà!ï˛Ó˚ nÈüÈï˛Ù ˛õò Óy §yôyÓ˚î ˛õò •° a
n
 = a + (n–1) d, ˆÎáy Ï̂lñ a •° ≤ÃÌÙ ˛õò ~ÓÇ  d •°

§yôyÓ˚î xhs˝Ó˚–

l ˆÜ˛y Ï̂ly ~Ü˛!ê˛ §Ùyhs˝Ó˚ ≤Ãà!ï˛Ó˚ ˆ¢£Ï !òÜ˛ • Ï̂ï˛ nÈüÈï˛Ù ˛õò •° a
n
 = l– (n–1) d ñ ˆÎáy Ï̂lñ l •° §Ùyhs˝Ó˚ ≤Ãà!ï˛Ó˚ ˆ¢£Ï ˛õò–

l ˆÜ˛y Ï̂ly ~Ü˛!ê˛ §Ùyhs˝Ó˚ ≤Ãà!ï˛Ó˚ ≤Ã!ï˛!ê˛ ˛õò Ï̂Ü˛ ~Ü˛•z §Çáƒy myÓ˚y ˆÎyàñ !Ó Ï̂Î˚yàñ à%î xÌÓy Ë˛yà Ü˛Ó˚̂ Ï° ≤ÃyÆ xî%Ü ̨ Ù!ê˛ §Ó≈òy
§Ùyhs˝Ó˚ ≤Ãà!ï˛Ë%̨ =˛ • Ï̂Ó–

l ~!ê˛ ˛õSÈ® Ü˛Ó˚y §Ó≈òy §%!ÓôyçlÜ˛ • Ï̂Ó Î!òÈüüüÈ

i) §Ùyhs˝Ó˚ ≤Ãà!ï˛Ë%̨ =˛ !ï˛l!ê˛ ˛õò (a–d),  a, (a+d) •Î˚–

ii) §Ùyhs˝Ó˚ ≤Ãà!ï˛Ë%̨ =˛ ã˛yÓ˚!ê˛ ˛õò (a–3d),  (a–d), (a+d),  (a + 3d) •Î˚–

iii) §Ùyhs˝Ó˚ ≤Ãà!ï˛Ë%̨ =˛ ˛õÑyã˛!ê˛ ˛õò (a–2d), (a–d), a, (a+d),   (a+2d) •Î˚–

l ˆÜ˛y Ï̂ly ~Ü˛!ê˛ §Ùyhs˝Ó˚ ≤Ãà!ï˛Ó˚ ≤ÃÌÙ  n !ê˛ ˛õ Ï̂òÓ˚ §Ù!T˛ s
n

 • Ï̂°ÈüüüÈ

S
n

a n d
n

= + −[ ]
2

2 1( )

Î!ò n !ê˛ ˛õò Î%=˛ ˆÜ˛y Ï̂ly §Ùyhs˝Ó̊ ≤Ãà!ï˛Ó̊ ˆ¢£Ï ˛õò  l •Î̊ñ ï˛ Ï̂Ó §Óà%̂ Ï°y ˛õ Ï̂òÓ̊ §Ù!T˛ Ï̂Ü˛ !l¡̈!°!áï˛ Ë˛y Ï̂Ó ˆ°áy ÎyÎ̊ÈüüüÈ

S
n

a l
n

= +

2
( )

l Î!ò ˆÜ˛y Ï̂ly ~Ü˛!ê˛ §Ùyhs˝Ó˚ ≤Ãà!ï˛Ó˚ ≤ÃÌÙ ÈnüÈ§ÇáƒÜ˛ ˛õ Ï̂òÓ˚ §Ù!T˛ s
n 

•Î˚ñ ï˛ Ï̂Ó ~Ó˚ ÈnüÈï˛Ù ˛õò!ê˛ •°Èüüü

a
n
 = s

n
 – s

n–1
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xl%¢#°l#  5

!ÓË˛yàÈüÈÜ˛   å≤Ã!ï˛!ê˛ 1 l¡∫Ó˚ä

I. ¢)lƒfiÌyl ˛õ)Ó˚î Ü˛Ó˚ ı

1. 17, 14, 11, ..... , (–40) §Ùyhs˝Ó˚ ≤Ãà!ï˛Ó˚ ˆ¢£Ï!òÜ˛ ˆÌ Ï̂Ü˛ £Ï¤˛ ˛õò!ê˛ •° ____–

2. 63, 65, 67, ..... ~ÓÇ 3, 10, 17..... §Ùyhs˝Ó˚ ≤Ãà!ï˛ ò%!ê˛Ó˚  nÈüÈï˛Ù ˛õò §Ùyl • Ï̂°ñ nÈü~Ó˚ Ùyl •° _____–

3.
1 3

3

3 2

3a

a

a

a

a
, ,  

− −

..... (a≠0) §Ùyhs˝Ó˚ ≤Ãà!ï˛Ó˚ §yôyÓ˚î xhs˝Ó˚ •° _____–

4. ˆÜ˛y Ï̂ly ~Ü˛!ê˛ §Ùyhs˝Ó˚  ≤Ãà!ï˛Ó˚ ≤ÃÌÙ nÈüÈ§ÇáƒÜ˛ ˛õ Ï̂òÓ˚ ˆÎyàÊ˛° s
n
= 3n2–4n • Ï̂°ñ ~Ó˚ §yôyÓ˚î xhs˝Ó˚ •° ____.

5. ≤ÃÌÙ nÈüÈ§ÇáƒÜ˛ ˛fl∫yË˛y!ÓÜ˛ §ÇáƒyÓ˚ ˆÎyàÊ˛° •°  _____–

6. ≤ÃÌÙ ˛õÑyã˛!ê˛ 3 ÈüÈ~Ó˚ à%!îï˛ Ï̂Ü˛Ó˚ ˆÎyàÊ˛° •°  _____–

7. ≤ÃÌÙ100 !ê˛ fl∫yË˛y!ÓÜ˛ §ÇáƒyÓ˚ ˆÎyàÊ˛° !lî≈̂ ÏÎ˚Ó˚ §y Ï̂Ì˛ Î%=˛ !Óáƒyï˛ à!îï˛K˛ • Ï̂°l ___–

II. ≤Ãò_ ã˛yÓ˚!ê˛ !ÓÜ˛“ í z̨_Ó˚  ˆÌ Ï̂Ü˛ §!ë˛Ü˛ í z̨_Ó˚!ê˛ ÓySÈy•z Ü˛ Ï̂Ó˚y ı

1. –11,  –8, –5, .....,  49 §Ùyhs˝Ó˚ ≤Ãà!ï˛Ó˚ ˆ¢£Ï !òÜ˛ ˆÌ Ï̂Ü˛ ã˛ï%̨ Ì≈ ˛õò!ê˛ •°ÈüüüÈ

i)   37   ii)  40    iii)   43    iv)  58

2. ~Ü˛!ê˛ §Ùyhs˝Ó˚ ≤Ãà!ï˛Ó˚ ≤ÃÌÙñ !mï˛#Î˚ ~ÓÇ ˆ¢£Ï ˛õò ÎÌyÜ ̨ Ï̂Ù 4, 7 ~ÓÇ 31– ï˛ Ï̂Ó ≤Ãò_ §Ùyhs˝Ó˚ ≤Ãà!ï˛!ê˛Ó˚ ˛õò§ÇáƒyÈüüüÈ

i)  10     ii)  12   iii)  8    iv)  13

3. ~Ü˛!ê˛ §Ùyhs˝Ó˚ ≤Ãà!ï˛Ó˚ ã˛ï%̨ Ì≈ ~ÓÇ12ÈüÈï˛Ù ˛õò •° 14 ~ÓÇ 70– ~Ó˚ ≤ÃÌÙ ˛õò!ê˛ •°ÈüüüÈ

i)  –10   ii)  –7    iii)  7    iv)  10

4. ˆÜ˛y Ï̂ly §Ùyhs˝Ó˚ ≤Ãà!ï˛ Ï̂ï˛ñ Î!ò  d = – 4,  n = 7 ~ÓÇ a
n
 = 4 •Î˚ ï˛ Ï̂Ó a ~Ó˚ Ùyl •°ÈüüüÈ

i)  6    ii)  7    iii)  20    iv)  28

5. ˆÜ˛y Ï̂ly §Ùyhs˝Ó˚ ≤Ãà!ï˛Ó˚ ≤ÃÌÙ ò%!ê˛ ˛õò –3 ~ÓÇ 4 • Ï̂° ~Ó˚ È21üÈï˛Ù ˛õò!ê˛ •°ÈüüüÈ

i)  7   ii)  137     iii)   143     iv)  –143

6. Î!ò ~Ü˛!ê˛ §Ùyhs˝Ó˚ ≤Ãà!ï˛Ó˚ §yôyÓ˚î xhs˝Ó˚ 5 •Î˚, ï˛ Ï̂Ó a
18

 – a
13

 ~Ó˚ ÙylÈüüüÈ

i) 5   ii) 20   iii)  25   iv)  30

7. Î!ò n–2, 4n–1 ~ÓÇ 5n + 2 §Çáƒyà%̂ Ï°y §Ùyhs˝Ó˚ ≤Ãà!ï˛Ë%̨ =˛ •Î˚ñ ï˛ Ï̂Ó n ÈüÈ~Ó˚ Ùyl •°ÈüüüÈ

i)  1   ii) 2   iii)  –1   iv) –2

8. Î!ò –1, 4, 9, 14, ..... §Ùyhs˝Ó˚ ≤Ãà!ï˛Ó˚ nÈüÈï˛Ù ˛õò 129 • Ï̂° n ~Ó˚ Ùyl !lî≈Î˚ Ü˛Ó˚ÈüüüÈ

i)  24     ii)  22    iii) 24     iv)  27
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9. 20,  19
1

4
18

1

2
17

3

4
, ,  .... §Ùyhs˝Ó˚ ≤Ãà!ï˛Ó˚ ≤ÃÌÙ }îydÜ˛ ˛õò •°ÈüüüÈ

i)  27ÈüÈï˛Ù ˛õò   ii) 28ÈüÈï˛Ù ˛õò   iii) 26ÈüÈï˛Ù ˛õò    iv) 25ÈüÈï˛Ù ˛õò

10. –10, –6, –2, 2 ..... ï˛y!°Ü˛yÓÂô §Çáƒyà%̂ Ï°y •°È §yôyÓ˚î xhs˝Ó˚

i) d = –16 Î%=˛ ~Ü˛!ê˛ §Ùyhs˝Ó˚ ≤Ãà!ï˛ ii)  d = 4 Î%=˛ ~Ü˛!ê˛ §Ùyhs˝Ó˚ ≤Ãà!ï˛

iii) d = –4  Î%=˛ ~Ü˛!ê˛ §Ùyhs˝Ó˚ ≤Ãà!ï˛ iv)  §Ùyhs˝Ó˚ ≤Ãà!ï˛Ë%̨ =˛ lÎ˚–

III. !l¡¨!°!áï˛ !ÓÓ,!ï˛à%̂ Ï°y Ú§ï˛ƒÛ ly Ú!ÙÌƒyÛ !°á ı

1. ˆÜ˛y Ï̂ly ~Ü˛!ê˛ §Ùyhs˝Ó˚ ≤Ãà!ï˛Ó˚ §yôyÓ˚î xhs˝Ó˚ §Ó≈òy ôlydÜ˛–

2.
1

3
, 

1 3

3

− b
,
1 6

3

− b
, ..... §Ùyhs˝Ó˚ ≤Ãà!ï˛Ó˚ §yôyÓ˚î xhs˝Ó˚ •° –b–

3.  Î!ò 4,  x
1
, x

2
, x

3
, 28 §Ùyhs˝Ó˚ ≤Ãà!ï˛Ë%̨ =˛ •Î˚ ï˛ Ï̂Ó x

3
 = 22–

4. ˆÜ˛y Ï̂ly ~Ü˛!ê˛ §Ùyhs˝Ó˚ ≤Ãà!ï˛Ó˚ ≤ÃÌÙ nÈüÈ§ÇáƒÜ˛ ˛ õ Ï̂òÓ˚ §Ù!T˛ 3n2 + 6n  •Î˚ ï˛ Ï̂Ó  ~•z ≤Ãà!ï˛Ó˚ §yôyÓ˚î xhs˝Ó˚ •° 9–

5.  3 myÓ˚y !ÓË˛yçƒ ò%•z xAÜ˛ !Ó!¢T˛ §ÇáƒyÓ˚ ˆÙyê˛ §Çáƒy •° 25–

IV. !l¡¨!°!áï˛ ≤ÃŸ¿à%̂ Ï°yÓ˚ í z̨_Ó˚ òyG ı

1. nÈüÈï˛Ù ˛õò˛ 9–5n • Ï̂° xî%Ü ̨ Ù!ê˛ !°á–

2. 21, 42, 63, 84, ..... §Ùyhs˝Ó˚ ≤Ãà!ï˛Ó˚ ˆÜ˛yl ˛õò!ê˛  420 ?

3. 31, 28, 25, ..... §Ùyhs˝Ó˚ ≤Ãà!ï˛Ó˚ ˆÜ˛y Ï̂ly ˛õò 0 • Ï̂Ó !Ü˛⁄

4. 10, 6, 2, ...... §Ùyhs˝Ó˚ ˛≤Ãà!ï˛Ó˚ ≤ÃÌÙ 16 !ê˛ ˛õ Ï̂òÓ˚ §Ù!T˛ !lî≈Î˚ Ü˛ Ï̂Ó˚y⁄

5. –2, –4, –6, ..... –100 §Ùyhs˝Ó˚ ≤Ãà!ï˛Ó˚ ˆ¢£Ï !òÜ˛ ˆÌ Ï̂Ü˛ 12ÈüÈï˛Ù ˛õò!ê˛ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

6. a
1
, a

2
, a

3
....... a

n
 §Ùyhs˝Ó˚ ˆ◊!îË%̨ =˛ ~ÓÇ  

a

a

8

6

5

4
=  • Ï̂° 

a

a

7

4

 ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

!ÓË˛yàÈüÈá˛ å≤Ã!ï˛!ê˛ 2 l¡∫Ó˚ä

!l¡¨!°!áï˛ ≤ÃŸ¿à%̂ Ï°yÓ˚ í z̨_Ó˚ òyG ı

1. a, 7, b, 23, c §Çáƒyà%̂ Ï°y §Ùyhs˝Ó˚ ˆ◊!îË%̨ =˛ • Ï̂°  a, b ~ÓÇ c ~Ó˚ Ùyl !lî≈Î˚ Ü˛Ó˚–

2. §Ùyhs˝Ó˚ ≤Ãà!ï˛!ê˛ !lî≈Î˚ Ü˛ Ï̂Ó˚yñ ÎyÓ˚ 5 ÈüÈï˛Ù ˛õò •°19 ~ÓÇ È13üÈï˛Ù ˛õò • Ï̂ï˛ È8üÈï˛Ù ˛õ Ï̂òÓ˚ xhs˝Ó˚ •° 20 –

3. Î!ò  ~Ü˛!ê˛ §Ùyhs˝Ó˚  ≤Ãà!ï˛Ó˚ 9ÈüÈï˛Ù ˛õò ¢)lƒ •Î˚ñ ï˛ Ï̂Ó ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎ ~Ó˚ 29ÈüÈï˛Ù  ˛õò!ê˛  •° 19ÈüÈï˛Ù ˛õ Ï̂òÓ˚ !mà%î–

4. 7, 10, 13, ..... §Ùyhs˝Ó˚ ≤Ãà!ï˛Ó˚ ~Ü˛!ê˛ ˛õò 55 !Ü˛ ly Îyã˛y•z Ü˛ Ï̂Ó˚y– Î!ò •Î˚ñ ï˛ Ï̂Ó ~!ê˛ Ü˛ï˛ ï˛Ù ˛õò !lî≈Î˚ Ü˛ Ï̂Ó˚y–
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5. ~Ü˛!ê˛ §Ùyhs˝Ó˚  ≤Ãà!ï˛Ó˚ 5ÈüÈï˛Ù ~ÓÇ 7ÈüÈï˛Ù ˛õ Ï̂òÓ˚ §Ù!T˛ •° 52 ~ÓÇ ~Ó˚10ÈüÈï˛Ù ˛õò •° 46– ≤Ãà!ï˛!ê˛ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

6. ~Ü˛!ê˛ ≤Ãà!ï˛Ó˚ 20ÈüÈï˛Ù ˛õò !lî≈Î˚ Ü˛ Ï̂Ó˚yñ ÎyÓ˚ 7ÈüÈï˛Ù ˛õòñ 11ÈüÈï˛Ù ˛õò x Į̈̂ õ«˛y 24 ÈÜ˛Ù •Î˚ ~ÓÇ ≤ÃÌÙ ˛õò 12–

7. k2 +4k + 8, 2k2 +3k + 6, 3k2 +4k + 4 ~Ü˛!ê˛ §Ùyhs˝Ó˚ ≤Ãà!ï˛Ó˚ ˛õÓ˚ ˛õÓ˚ !ï˛l!ê˛ ˛õò • Ï̂° k ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

8. ~Ü˛!ê˛ !eË%̨ Ï̂çÓ˚ ˆÜ˛yîà%̂ Ï°y §Ùyhs˝Ó˚ ≤Ãà!ï˛Ë%̨ =˛– ~Ó˚ Ó,•_Ù ˆÜ˛yî!ê˛ «%̨ oï˛Ù ˆÜ˛y Ï̂îÓ˚ !mà%î– !eË%̨ Ï̂çÓ˚ ˆÜ˛yîà%̂ Ï°y !lî≈Î˚ Ü˛ Ï̂Ó˚y–

9. 53, 48, 43, ..... §Ùyhs˝Ó˚ ≤Ãà!ï˛Ó˚ ˆÜ˛yl ˛õò!ê˛ ≤ÃÌÙ }îydÜ˛ ˛õò⁄

10. 10 ~ÓÇ 300 ~Ó˚ Ù Ï̂ôƒ Ü˛ï˛à%̂ Ï°y §Çáƒy xÓ!fiÌï˛ñ ˆÎà%̂ Ï°y Ï̂Ü˛ 4 myÓ˚y Ë˛yà Ü˛Ó˚̂ Ï° 3 Ë˛yà Ï̂¢£Ï !• Ï̂§ Ï̂Ó Ìy Ï̂Ü˛⁄

11. ~Ü˛!ê˛ §Ùyhs˝Ó˚ ≤Ãà!ï˛ Ï̂ï˛ñ Î!ò  s
n
=4 (4n+1) •Î˚ ï˛ Ï̂Ó ≤Ãà!ï˛!ê˛ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

12. 8, 10, 12, ..... , 126 §Ùyhs˝Ó˚ ≤Ãà!ï˛Ó˚ ˆ¢£Ï ò¢!ê˛ ˛õ Ï̂òÓ˚ ˆÎyàÊ˛° !lî≈Î˚ Ü˛ Ï̂Ó˚y–

!ÓË˛yàÈüÈà  å≤Ã!ï˛!ê˛ 3 / 4 l¡∫Ó˚ä

ò#â≈ í z̨_Ó˚ôÙ#≈ ≤ÃŸ¿ ı

1. –15, –13, –11, ..... §Ùyhs˝Ó˚ ≤Ãà!ï˛Ó˚ Ü˛ï˛à%̂ Ï°y ˛õ Ï̂òÓ˚ ˆÎyàÊ˛° –55? ò%!ê˛ í z̨_ Ï̂Ó˚Ó˚ Ü˛yÓ˚î Óƒyáƒy Ü˛ Ï̂Ó˚y–

2. ≤ÃÌÙ ̨õò 8  ~ÓÇ §yôyÓ˚î  xhs˝Ó˚  20 !Ó!¢T˛ ̂ Ü˛y Ï̂ly ~Ü˛!ê˛ §Ùyhs˝Ó˚ ≤Ãà!ï˛Ó˚  ≤ÃÌÙ n §ÇáƒÜ˛ ̨õ Ï̂òÓ˚ §Ù!T˛ñ ≤ÃÌÙ ̨õò –30 ~ÓÇ
§yôyÓ˚î xhs˝Ó˚ 8 !Ó!¢T˛ x˛õÓ˚ ~Ü˛!ê˛ §Ùyhs˝Ó˚ ≤Ãà!ï˛Ó˚ ≤ÃÌÙ  2n §ÇáƒÜ˛ ˛õ Ï̂òÓ˚ §Ù!T˛Ó˚ §Ùyl • Ï̂° n ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

3. ˆÓ˚•yly 1 °y Ùyã≈̨ ñ 2019 ï˛y!Ó˚̂ Ïá ˛õ Ï̂Ü˛ê˛ Ùy!l åpocket moneyä !• Ï̂§ Ï̂Ó !Ü˛S%È ê˛yÜ˛y ˆÓ˚̂ Ïá!SÈ°– ˆ§ ~•z ê˛yÜ˛y • Ï̂ï˛ ≤ÃÌÙ
!ò Ï̂l 1 ê˛yÜ˛yñ !mï˛#Î˚ !ò Ï̂l 2 ̨ ê˛yÜ˛yñ ï,̨ ï˛#Î˚ !ò Ï̂l 3 ̨ ê˛yÜ˛y ~ÓÇ ~Ë˛y Ï̂Ó Ùy Ï̂§Ó˚ ̂ ¢£Ï!òl ̨õÎ≈hs˝ ï˛yÓ˚ piggy ̨Óƒy Ï̂AÜ˛ çÙy Ü˛ Ï̂Ó˚– ̂ §
˛õ Ï̂Ü˛ê˛ Ùy!l ̂ Ì Ï̂Ü˛  204 ˛ê˛yÜ˛y áÓ˚ã˛ Ü˛Ó˚yÓ˚ ̨ õÓ˚ Ùy Ï̂§Ó˚ ̂ ¢ Ï̂£Ï ̂ òá Ï̂ï˛ ̂ ˛õ° ̂ Î GÓ˚ Ü˛y Ï̂SÈ xyÓ˚G100 ˛ê˛yÜ˛y xy Ï̂SÈ– ï˛y• Ï̂° Ùy Ï̂§Ó˚
˛õ Ï̂Ü˛ê˛ Ùy!l !• Ï̂§ Ï̂Ó Ü˛ï˛ ê˛yÜ˛y !SÈ°⁄

4. ˛§%l#!ï˛ ≤ÃÌÙ Ùy Ï̂§  32 ˛ê˛yÜ˛yñ !mï˛#Î˚ Ùy Ï̂§ 36 ˛ê˛yÜ˛y ~ÓÇ ï,̨ ï˛#Î˚ Ùy Ï̂§ 40 ˛ê˛yÜ˛y §M˛Î˚ Ü˛ Ï̂Ó˚– Î!ò ˆ§ ~Ë˛y Ï̂Ó §M˛Î˚ Ü˛Ó˚̂ Ïï˛
Ìy Ï̂Ü˛ñ ï˛y• Ï̂° Ü˛ï˛ Ùy Ï̂§ ˆ§ 2000 ˛ê˛yÜ˛y §M˛Î˚ Ü˛Ó˚̂ ÏÓ⁄

5. ˛§Ùyhs˝Ó˚ ≤Ãà!ï˛Ë%̨ =˛ ˛õÓ˚̨ õÓ˚ ã˛yÓ˚!ê˛ §ÇáƒyÓ˚ ˆÎyàÊ˛° 32 ˛~ÓÇ ≤Ãà!ï˛Ó˚ ≤ÃÌÙ G ˆ¢£Ï ˛õ Ï̂òÓ˚ à%îÊ˛° ~ÓÇ ~Ó˚ ÙôƒÓï˛#≈ ò%!ê˛ ˛õ Ï̂òÓ˚
à%îÊ˛ Ï̂°Ó˚ xl%̨ õyï˛ 7:15˛– §Çáƒyà%̂ Ï°y !lî≈Î˚ Ü˛ Ï̂Ó˚y–

6. ˛§Ùyôyl Ü˛ Ï̂Ó˚y ı

1+4+7+10 + ..... + x = 287

7. ˛~Ü˛!ê˛ ≤Ãà!ï˛Ó˚ ̨≤ÃÌÙ ̨õÑyã˛!ê˛ ̨ õ Ï̂òÓ˚ ̂ ÎyàÊ˛° ~ÓÇ ~Ü˛•z ≤Ãà!ï˛Ó˚ ≤ÃÌÙ §yï˛!ê˛ ̨ õ Ï̂òÓ˚ ̂ ÎyàÊ˛° •° 167 ̨– Î!ò ~•z ≤Ãà!ï˛Ó˚ ≤ÃÌÙ
ò¢!ê˛ ˛õ Ï̂òÓ˚ ˆÎyàÊ˛° 235 ˛•Î˚ñ ï˛ Ï̂Ó ~Ó˚ ≤ÃÌÙ Ü%̨ !í ¸̨!ê˛ ˛õ Ï̂òÓ˚ ˆÎyàÊ˛° !lî≈Î˚ Ü˛ Ï̂Ó˚y–

8. 1 ˛• Ï̂ï˛  500 ˛~Ó˚ ÙôƒÓï˛#≈ ˛2 ˛xÌÓy 5 ˛~Ó˚ à%!îï˛Ü˛ xá[˛ §Çáƒyà%̂ Ï°yÓ˚ §Ù!T˛ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

9. ˛~Ü˛!ê˛ ≤Ãà!ï˛Ó˚ ≤ÃÌÙ m ~ÓÇ n ≤ÃÌÙ §ÇáƒÜ˛ ˛õ Ï̂òÓ˚ §Ù!T˛Ó˚ xl%̨ õyï˛ •° m2 : n2– ˆòáyG ˆÎ ~Ó˚ ÈmüÈï˛Ù ~ÓÇ ÈnüÈï˛Ù ˛õ Ï̂òÓ˚
xl%̨ õyï˛ (2m–1) : (2n–1)–

10.  ˆÜ˛y Ï̂ly  §Ùyhs˝Ó˚  ≤Ãà!ï˛Ó˚  pÈüÈï˛Ù  ˛õò 
1

q
 ~ÓÇ  qÈüÈï˛Ù 

1

p
  • Ï̂°  ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎñ  ~Ó˚  ≤ÃÌÙ pq  §ÇáƒÜ˛ ˛õ Ï̂òÓ˚ ˆÎyàÊ˛°

 
1

2
 (pq+1)
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11. Î!ò ò%!ê˛ §Ùyhs˝Ó˚ ≤Ãà!ï˛Ó˚ ≤ÃÌÙ n §ÇáƒÜ˛ ˛õ Ï̂òÓ˚ §Ù!T˛Ó˚ xl%̨ õyï˛  (7n+1) : (4n+27) •Î˚ñ ï˛ Ï̂Ó ~ Ï̂òÓ˚ 9ÈüÈï˛Ù ˛õ Ï̂òÓ˚
xl%̨ õyï˛ !lî≈Î˚ Ü˛Ó˚–

12. §Ùyhs˝Ó˚ ≤Ãà!ï˛ Ï̂ï˛ñ ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎ ≤Ãà!ï˛Ó˚ ¢%Ó%̊ ~ÓÇ ˆ¢£Ï • Ï̂ï˛ §Ùò)Ó˚̂ Ïc xÓ!fiÌï˛ ˛õòà%̂ Ï°yÓ˚ §Ù!T˛ §Ó≈òy ~Ü˛•z ~ÓÇ ~!ê˛ ≤ÃÌÙ
˛õò ~ÓÇ ˆ¢£Ï ˛õ Ï̂òÓ˚ §Ù!T˛Ó˚ §Ùyl–

13. ~Ü˛!ê˛  §Ùyhs˝Ó˚ ≤Ãà!ï˛Ó˚ ≤ÃÌÙ n, 2n ~ÓÇ 3n §ÇáƒÜ˛ ˛õ Ï̂òÓ˚ ˆÎyàÊ˛° ÎÌyÜ ̨ Ï̂Ù s
1
, s

2
 ~ÓÇ s

3
 • Ï̂°ñ ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎ

s
3 
= 3 (s

2
– s

1
)

14. ~Ü˛!ê˛ ≤Ãà!ï˛Ó˚ 11ÈüÈï˛Ù ˛õò G18 ÈüÈï˛Ù ˛õ Ï̂òÓ˚ xl%̨ õyï˛ •° 2:3– ≤Ãà!ï˛Ó˚ 5ÈüÈï˛Ù G 21ÈüÈï˛Ù ˛õ Ï̂òÓ˚ xl%̨ õyï˛ !lî≈Î˚ Ü˛ Ï̂Ó˚y ~ÓÇ
~Ó˚ ≤ÃÌÙ ˛õÑyã˛!ê˛ ˛õò G ≤ÃÌÙ 21!ê˛ ˛õ Ï̂òÓ˚ ˆÎyàÊ˛ Ï̂°Ó˚ xl%̨ õyï˛G !lî≈Î˚ Ü˛ Ï̂Ó˚y–

15. ~Ü˛!ê˛ §Ùyhs˝Ó˚ ≤Ãà!ï˛Ó˚ ≤ÃÌÙ ˛õò a, !mï˛#Î˚ ˛õò b ~ÓÇ ˆ¢£Ï ˛õò  c • Ï̂° ˆòáyG ˆÎñ ≤Ãà!ï˛Ó˚ ˛õòà%̂ Ï°yÓ˚ §Ù!T˛ •°

a c b c a

b a

+( ) + −( )

−( )

2

2

í z̨_Ó˚Ùy°y

!ÓË˛yàÈüÈÜ˛

I. 1)  –25    2)  13   3)  −
1

3
   4)  6    5) 

n n( )+1

2
   6)  45   7)  àyí z̨§–

II. 1.  (ii)    2.  (i)    3.   (ii)    4.  (iv)    5.  (ii)    6. (iii)   7. (i)    8. (iv)    9. (ii)    10.  (ii)

III. 1.  F   2. T    3.  T    4.  F    5.  F

IV. 1.  4, –1, –6, –11, ....  2.   20ÈüÈï˛Ù ˛õò    3.   ly    4.   –320     5.   –78    6.  
3

2

!ÓË˛yàÈüÈá

1.  a = –1,  b = 15,  c = 31 2.  3, 7, 11, 15, .... 4.  •Ñƒy, 17ÈüÈï˛Ù ˛õò   5. 1, 6, 11, 16, ....

6.  126     7.  k = 0  8.   40o, 60o, 80o 9.   12üÈï˛Ù ˛õò 10.   73

11.  5, 13, 21, ....    12.  1170

!ÓË˛yàÈüÈà

1. n = 5, 11 2.   11    3.  800 ê˛yÜ˛y     4. 25 Ùy§       5.  2, 6, 10, 14

6.  40   7.   970     8.  75250 11.  24:19 12.  16, 
8

3
14.  1:3;   5: 49
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xôƒyÎ̊ÈüÈ6
!eË%̨ç  (TRIANGLES)

Ù)° !Ó£ÏÎ˚ ~ÓÇ §)eyÓ!° ı

l !eË%̨ Ï̂çÓ˚ §ò,¢ï˛yÓ˚ çlƒ ¢ï≈̨ §Ù)• •° ı  (i)  AAA Óy AA  (ii) SSS  (iii)  SAS.

l ò%!ê˛ !ã˛e Îy Ï̂òÓ˚ ~Ü˛•z xyÜ,̨ !ï˛ !Ü˛v ~ Ï̂òÓ˚ xyÜ˛yÓ˚ ~Ü˛ •GÎ˚y xyÓ¢ƒÜ˛ lÎ˚ ï˛y Ï̂òÓ˚ §ò,¢ !ã˛e Ó°y •Î˚–
l §Ü˛° §Ó≈§Ù !ã˛e §ò,¢ !Ü˛v ~Ó˚ !Ó˛õÓ˚#ï˛ !ÓÓ,!ï˛ §ï˛ƒ lÎ˚–
l §Ùyl §ÇáƒÜ˛ Óy•%!Ó!¢T˛ ò%!ê˛ Ó•%Ë%̨ ç §ò,¢ • Ï̂Óñ Î!ò  (i) ï˛y Ï̂òÓ˚ xl%Ó)̨̊ õ ˆÜ˛yîà%̂ Ï°y §Ùyl •Î˚ ~ÓÇ (ii)  ï˛y Ï̂òÓ˚ xl%Ó)̨̊ õ

Óy•%à%̂ Ï°y ~Ü˛•z xl%̨ õy Ï̂ï˛ åxÌ≈yÍ §Ùyl%̨ õy Ï̂ï˛ä Ìy Ï̂Ü˛–
l Î!ò ~Ü˛!ê˛ !eË%̨ Ï̂çÓ˚ ̂ Ü˛y Ï̂ly ~Ü˛!ê˛ Óy•%Ó˚ §Ùyhs˝Ó˚y° ̂ Ó˚áy x˛õÓ˚ ò%!ê˛ Óy•%̂ ÏÜ˛ !Ë˛ß¨ !Ë˛ß¨ !Ó®%̂ Ïï˛ ̂ SÈò Ü˛ Ï̂Ó˚ñ ï˛ Ï̂Ó x˛õÓ˚ Óy•% ò%!ê˛ ~Ü˛•z

xl%̨ õy Ï̂ï˛ !ÓË˛=˛ • Ï̂Ó åˆÙÔ!°Ü˛ §Ùyl%̨ õy!ï˛Ü˛ í z̨̨ õ˛õyòƒä ~ÓÇ ~Ó˚ !Ó˛õÓ˚#ï˛ !ÓÓ,!ï˛!ê˛G §ï˛ƒ–
l ò%!ê˛ §ò,¢ !eË%̨ Ï̂çÓ˚ ˆ«˛eÊ˛ Ï̂°Ó˚ xl%̨ õyï˛ ï˛y Ï̂òÓ˚ xl%Ó)̨̊ õ Óy•%à%̂ Ï°yÓ˚ Ó Ï̂à≈Ó˚ xl%̨ õy Ï̂ï˛Ó˚ §Ùyl •Î˚–
l ˆÜ˛y Ï̂ly §Ù Ï̂Ü˛yî# !eË%̨ Ï̂çÓ˚ §Ù Ï̂Ü˛y Ï̂îÓ˚ ¢#£Ï≈!Ó®% ̂ Ì Ï̂Ü˛ x!ï˛Ë%̨ Ï̂çÓ˚ í z̨̨ õÓ˚ x!AÜ˛ï˛ ~Ü˛!ê˛ °¡∫ !eË%̨ ç!ê˛ Ï̂Ü˛ ò%!ê˛ !eË%̨ Ï̂ç !ÓË˛=˛ Ü˛ Ï̂Ó˚

Îy Ï̂òÓ˚ ≤Ã!ï˛!ê˛ §Ù@˝Ã !eË%̨ Ï̂çÓ˚ §y Ï̂Ì §ò,¢ ~ÓÇ ~Ó˚y !l Ï̂çÓ˚yG ˛õÓ˚flõÓ˚ §ò,¢–
l ˆÜ˛y Ï̂ly §Ù Ï̂Ü˛yî# !eË%̨ Ï̂çñ x!ï˛Ë%̨ Ï̂çÓ˚ Óà≈ ~!ê˛Ó˚ x˛õÓ˚ ò%!ê˛ Óy•%Ó˚ Ó Ï̂à≈Ó˚ §Ù!T˛Ó˚ §Ùyl •Î˚ å!˛õÌy Ï̂àyÓ˚y Ï̂§Ó˚ í z̨̨ õ˛õyòƒä ~ÓÇ ~Ó˚

!Ó˛õÓ˚#ï˛ !ÓÓ,!ï˛!ê˛G §ï˛ƒ–

xl%¢#°l# 6

!ÓË˛yàÈüÈÜ˛   å≤Ã!ï˛!ê˛ 1 l¡∫Ó˚ä

I. ¢)lƒfiÌyl ˛õ)Ó˚î Ü˛ Ï̂Ó˚y

1.

í z̨̨ õ Ï̂Ó˚Ó˚ !ã˛emÎ˚ §ò,¢ • Ï̂°ñ §ò,¢ï˛y §¡õÜ≈̨ !ê˛Ó˚ §yÇ Ï̂Ü˛!ï˛Ü˛ Ó)̨̊ õ • Ï̂Ó –––––.

2.

)

(

)

A

B C

60° 70°

50°

)

(

)

P

Q R

60°

70°50°

P

Q R

4
 ˆ

§!
Ù 6 ˆ§!Ù

5 ˆ§!Ù

D

E F

2
.5

 ˆ§
!Ù 3 ˆ§!Ù

2cm
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∆ DEF ~ÓÇ ∆ RQP §ò,¢ • Ï̂° §ò,¢ï˛y §¡õÜ≈̨ !ê˛Ó˚ §yÇ Ï̂Ü˛!ï˛Ü˛ Ó)̨̊ õ • Ï̂Ó–––––

3. ò%!ê˛ !eË%̨ ç §ò,¢ • Ï̂Ó Î!ò ï˛y Ï̂òÓ˚ xl%Ó)̨̊ õ ˆÜ˛yîà%̂ Ï°y  ––––– •Î˚–

4. ~Ü˛•z Óƒy§yô≈ !Ó!¢T˛ §Ü˛° Ó,_  –––––  • Ï̂Ó –

5. !Ó!Ë˛ß¨  Óƒy§yô≈ !Ó!¢T˛ §Ü˛° Ó,_  –––––  • Ï̂Ó –

6. ~Ü˛•z ˆl Ï̂à!ê˛Ë˛ ˆÌ Ï̂Ü˛ ˆÜ˛y Ï̂ly Ó›Ó˚ ˆSÈy Ï̂ê˛y xyÜ˛y Ï̂Ó˚Ó˚ xÌÓy Ó!ô≈ï˛ xyÜ˛y Ï̂Ó˚Ó˚ Ê˛ Ï̂ê˛y@˝ÃyÊ˛  ––––– • Ï̂Ó–

7. §Ü˛° §ÙÓy•% !eË%̨ ç ––––– • Ï̂Ó–

8. Î!ò ò%!ê˛ Óà≈̂ Ï«˛ Ï̂eÓ˚ ˆ«˛eÊ˛ Ï̂°Ó˚ xl%̨ õyï˛ 4:1 •Î˚ ï˛ Ï̂Ó ï˛y Ï̂òÓ˚ Óy•%à%̂ Ï°yÓ˚ xl%̨ õyï˛ • Ï̂Ó–––– –

9. ò%!ê˛ §ò,¢ !eË%̨ Ï̂çÓ˚ xl%Ó)̨̊ õ Óy•%à%̂ Ï°yÓ˚ xl%̨ õyï 4:9˛ • Ï̂° ï˛y Ï̂òÓ˚ ˆ«˛eÊ˛ Ï̂°Ó˚ xl%̨ õyï˛ • Ï̂Ó –––– –

10. ò%!ê˛ §ò,¢ !eË%̨ Ï̂çÓ˚ xl%Ó)̨̊ õ Óy•%à%̂ Ï°yÓ˚ xl%̨ õyï˛ 5:6 • Ï̂° ï˛y Ï̂òÓ˚ í z̨Fã˛ï˛yÓ˚ xl%̨ õyï˛ xÓ¢ƒ•z _____ • Ï̂ï˛ • Ï̂Ó–

11. ∆ ABC ~ ∆ DEF  ~ÓÇ ï˛y Ï̂òÓ˚ ˛õ!Ó˚§#Ùy  •° ÎÌyÜ ̨ Ï̂Ù 32 ˆ§!Ù ~ÓÇ 24 ˆ§!Ù–  Î!ò  AB = 10 ˆ§!Ù •Î˚ ï˛ Ï̂Ó
DE= ––– ˆ§!Ù • Ï̂Ó–

12. ≤Ãò_ !ã˛ Ï̂eñ DE||QR. Î!ò DE = 5 ˆ§!Ùñ

QR=8 ˆ§!Ù ~ÓÇ PD = 3.5 ˆ§!Ù •Î˚ñ

ï˛ Ï̂Ó PQ = ––– ˆ§!Ù • Ï̂Ó–

II. Ó•% !ÓÜ˛“ í z̨_Ó˚ôÙ#≈ ≤ÃŸ¿yÓ!°

!l¡¨!°!áï˛ ≤ÃŸ¿à%̂ Ï°yÓ˚ ≤Ã Ï̂ï˛ƒÜ˛!ê˛ Ï̂ï˛ §!ë˛Ü˛ í z̨_Ó˚!ê˛ ÓySÈy•z Ü˛ Ï̂Ó˚y ı

1. ~Ü˛çl ˆ°yÜ˛ ˛õ!Ÿã˛Ù!ò Ï̂Ü˛ ÎyÎ˚ 24 !ÙÉ ~ÓÇ ï˛yÓ˚̨ õÓ˚ í z̨_Ó˚!ò Ï̂Ü˛ ÎyÎ˚ 10 !Ù– ï˛y• Ï̂° ˆÎáyl ˆÌ Ï̂Ü˛ Îyey ¢%Ó%̊ Ü˛ Ï̂Ó˚!SÈ Ï̂°l ˆ§•z
xÓfiÌyl ˆÌ Ï̂Ü˛ !ï˛!l ò)̂ ÏÓ˚ xy Ï̂SÈlÈüüüÈ

(a)  34 !Ù      (b) 17 !Ù       (c)  26 !Ù      (d)  28 !Ù

2. 13!Ù ~ÓÇ 7!Ù í z̨Fã˛ï˛y !Ó!¢T˛ ò%!ê˛ á%Ñ!ê˛ ~Ü˛!ê˛ §Ùï˛° Ë)̨ !Ù Ï̂ï˛ í z̨Õ‘¡∫Ë˛y Ï̂Ó òÑy!í ¸̨̂ ÏÎ˚ xy Ï̂SÈ ~ÓÇ ï˛y Ï̂òÓ˚ ̨õyò Ï̂ò Ï̂¢Ó˚ Ù Ï̂ôƒ ò)Ó˚c 8 !Ù–
á%Ñ!ê˛ ò%!ê˛Ó˚ ¢# Ï̂£Ï≈Ó˚ Ù Ï̂ôƒ ò)Ó˚c • Ï̂ÓÈüüüÈ

(a)  9 !Ù      (b) 10 !Ù       (c) 11 !Ù       (d) 12 !Ù

3. 6!Ù ˜ò Ï̂â≈ƒÓ˚ ~Ü˛!ê˛ í z̨Õ‘¡∫ á%Ñ!ê˛ Ùy!ê˛ Ï̂ï˛ 3.6!Ù ˜ò Ï̂â≈ƒÓ˚ ~Ü˛!ê˛ SÈyÎ˚y ˜ï˛!Ó˚ Ü˛ Ï̂Ó˚– Î!ò ~Ü˛•z §Ù Ï̂Î˚ ~Ü˛!ê˛ !ÙlyÓ˚ Ùy!ê˛ Ï̂ï˛18 !Ù
˜ò Ï̂â≈ƒÓ˚ ~Ü˛!ê˛ SÈyÎ˚y ˜ï˛!Ó˚ Ü˛ Ï̂Ó˚ ï˛ Ï̂Óñ !ÙlyÓ˚!ê˛Ó˚ í z̨Fã˛ï˛y •°ÈüüüÈ

(a)  10.8 !Ù      (b)  28.8 !Ù      (c)  32.4 !Ù      (d)  30 !Ù

P

Q R

D E
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4. 25 !ÙÉ ˜ò Ï̂â≈ƒÓ˚ ~Ü˛!ê˛ Ù•z ~Ó˚ x@˝ÃË˛yà Ë)̨ !Ù ˆÌ Ï̂Ü˛ 24 !Ùê˛yÓ˚ í z̨̨ õ Ï̂Ó˚ xÓ!fiÌï˛ ~Ü˛!ê˛ !Ó!”˛Ç ~Ó˚ ¢# Ï̂£Ï≈ Ó˚yáy •°– !Ó!”˛Ç ~Ó˚
!l¡¨yÇ¢ ˆÌ Ï̂Ü˛ Ù•zÈüÈ~Ó˚ ˛õyò Ï̂ò Ï̂¢Ó˚ ò)Ó˚c •°ÈüüüÈ

(a)  7 !Ù      (b)  14 !Ù      (c)  21 !Ù      (d)   24.5 !Ù

5. ˆÜ˛y Ï̂ly §Ù Ï̂Ü˛yî# !eË%̨ Ï̂çÓ˚ x!ï˛Ë%̨ Ï̂çÓ˚ ˜òâ≈ƒ 25 ˆ§!Ù ~ÓÇ ~Ó˚ x˛õÓ˚ ò%!ê˛ Óy•% ~Ùl ˆÎ ~Ü˛!ê˛ xlƒ!ê˛Ó˚ ˆã˛ Ï̂Î˚ 5ˆ§!Ù ò#â≈– ~•z
Óy•%m Ï̂Î˚Ó˚ ˜òâ≈ƒ •°ÈüüüÈ

(a)  10 ˆ§!Ù, 15 ˆ§!Ù     (b) 15 ˆ§!Ù, 20 ˆ§!Ù     (c)  12 ˆ§!Ù, 7 ˆ§!Ù    (d)  10 ˆ§!Ù, 5 ˆ§!Ù

6. ∆ ABC ~Ü˛!ê˛ §Ù!mÓy•% !eË%̨ ç ÎyÓ˚ AB=AC = 13ˆ§!Ù ~ÓÇ ¢#£Ï≈!Ó®% A ˆÌ Ï̂Ü˛ BC ~Ó˚ í z̨̨ õÓ˚ í z̨Fã˛ï˛yÓ˚ ˜òâ≈ƒ 5ˆ§!Ù–
ï˛y• Ï̂° BC = ?

(a) 12 ˆ§!Ù       (b) 16 ˆ§!Ù       (c)  18 ˆ§!Ù      (d)  24 ˆ§!Ù

7. ∆ ABC ~ñ ~!ê˛ ˆòGÎ˚y xy Ï̂SÈ ˆÎ AB = 6 ˆ§!Ùñ

AC=8 ˆ§!Ù ~ÓÇ AD •° ∠A ~Ó˚ §Ù!má[˛Ü˛–

ï˛y• Ï̂° BD:DC = ?

(a)  3:4    (b)   9:19    (c)  4:3    (d)  √3:2

8. ∆ABC ~ñ ~!ê˛ ˆòGÎ˚y xy Ï̂SÈ ˆÎ AD •°

∠A ~Ó˚ xhs˝/§Ù!má[˛Ü˛– Î!ò BD=4 ˆ§!Ùñ

DC=5 ˆ§!Ù ~ÓÇ  AB=6 ˆ§!Ù •Î˚ñ ï˛ Ï̂Ó AC = ?

(a)  4.5ˆ§!Ù    (b)  8ˆ§!Ù    (c)  9ˆ§!Ù    (d)  7.5 ˆ§!Ù

9. §ÙÓy•% !eË%̨ ç ABC ~ñ Î!ò AD⊥BC •Î˚ñ

ï˛ Ï̂Ó !l¡¨!°!áï˛ ˆÜ˛yl!ê˛ §ï˛ƒ⁄

(a)  2AB2 = 3AD2    (b)  4AB2 = 3AD2

(c)  3AB2 = 4AD2     (d)  3AB2 = 2AD2

A

B C

(
(

6 
ˆ§

!Ù

x ˆ§!Ù

4 ˆ§!Ù 5 ˆ§!Ù

A

B C

( (

8 ˆ§!Ù

6 
ˆ§

!Ù

D

A

B C

((

D



38

10. 10 ˆ§!Ù Óy•% !Ó!¢T˛ ~Ü˛!ê˛ Ó˚¡∫̂ Ï§Ó˚ ˆÎÈüÈˆÜ˛y Ï̂ly ~Ü˛!ê˛ Ü˛ Ï̂î≈Ó˚ ˜òâ≈ƒ 12 ˆ§!Ù • Ï̂° ~Ó˚ x˛õÓ˚ Ü˛ Ï̂î≈Ó˚ ˜òâ≈ƒ • Ï̂ÓÈüüüÈ

(a)  20 ˆ§!Ù      (b)  18 ˆ§!Ù      (c)  16 ˆ§!Ù     (d)   22 ˆ§!Ù

11. ∆ABC ~ñ ~!ê˛ ˆòGÎ˚y xy Ï̂SÈ ˆÎ 
AB

AC

BD

DC
= –

Î!ò ∠B=70° ~ÓÇ ∠C= 50° •Î˚ñ ï˛ Ï̂Ó ∠BAD = ?

(a)   30°   (b)  40°    (c)   45°    (d)  50°

12. ∆ABC ÈüÈ~ DE||BCñ AD=2.4 ˆ§!Ùñ AE=3.2 ˆ§!Ù

~ÓÇ EC=4.8 ˆ§!Ù • Ï̂° AB=?

(a)   3.6 ˆ§!Ù  (b)  6 ˆ§!Ù   (c)  6.4 ˆ§!Ù   (d)  7.2 ˆ§!Ù

13. Î!ò ~Ü˛!ê˛ ã˛ï%̨ Ë%≈̨ Ï̂çÓ˚ Ü˛î≈mÎ˚ ˛õÓ˚flõÓ˚̂ ÏÜ˛ §Ùyl%̨ õy Ï̂ï˛ !ÓË˛=˛ Ü˛ Ï̂Ó˚ñ ï˛ Ï̂Ó ã˛ï%̨ Ë%≈̨ ç!ê˛ •° ~Ü˛!ê˛

(a)  §yÙyhs˝!Ó˚Ü˛  (b)  ê ∆̨y!˛õ!çÎ˚yÙ  (c)  xyÎ˚ï˛ Ï̂«˛e  (d)  Óà≈̂ Ï«˛e

14. ABC G BDE •° ò%!ê˛ §ÙÓy•% !eË%̨ ç ~ÓÇ D •° BC Óy•%Ó˚ Ùôƒ!Ó®%– ABC G BDE !eË%̨ çm Ï̂Î˚Ó˚ ̂ «˛eÊ˛ Ï̂°Ó˚ xl%̨ õyï˛
• Ï̂ÓÈüüüÈ

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

15. ∆ABC ÈüÈ~ñ  AB = 6√3 ˆ§!Ùñ AC=12 ˆ§!Ùñ ~ÓÇ BC = 6 ˆ§!Ù • Ï̂°ñ ∠B  • Ï̂Ó–

(a)   45°     (b)  60°      (c)   90°      (d)  120°

16. ABC G DEF •° ò%!ê˛ §ò,¢ !eË%̨ ç ˆÎáy Ï̂l

BC = 4 ˆ§!Ùñ EF = 5ˆ§!Ùñ ~ÓÇ

∆ABC ~Ó˚ ˆ«˛eÊ˛° = 64 ˆ§!Ù2 –

∆DEF ~Ó˚ ˆ«˛eÊ˛° • Ï̂ÓÈüüüÈ

(a)   50 ˆ§!Ù2    (b)  100 ˆ§!Ù2

(c)  150 ˆ§!Ù2   (d)  200 ˆ§!Ù2

A

B C

D E
 >

 >

D

E F

?

5 ˆ§!Ù

A
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64  ˆ§!Ù

4 ˆ§!Ù

A
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17. ò%!ê˛ §ò,¢ !eË%̨ Ï̂çÓ˚ ˆ«˛eÊ˛° ÎÌyÜ ̨ Ï̂Ù100 ˆ§!Ù2  ~ÓÇ  49 ˆ§!Ù2– Î!ò Óí ¸̨ !eË%̨ Ï̂çÓ˚ í z̨Fã˛ï˛y 5 ˆ§!Ù •Î˚ñ ï˛ Ï̂Ó x˛õÓ˚
!eË%̨ ç!ê˛Ó˚ xl%Ó)̨̊ õ í z̨Fã˛ï˛y • Ï̂ÓÈüüüÈ

(a)  3.5 ˆ§!Ù     (b)  3 ˆ§!Ù     (c)  2.5 ˆ§!Ù     (d)  4.5 ˆ§!Ù

18. ≤Ãò_ !ã˛ Ï̂eñ  PB ~ÓÇ QA ˆÓ˚áyÇ¢  AB ~Ó˚

í z̨̨ õÓ˚ °¡∫– Î!ò PO = 5ˆ§!Ù QO = 7ˆ§!Ù ~ÓÇ

∆POB ~Ó˚ ˆ«˛eÊ˛° =  150 ˆ§!Ù2 •Î˚ñ

ï˛ Ï̂Ó ∆QOA ~Ó˚ ˆ«˛eÊ˛° • Ï̂ÓÈüüüÈ

(a)  299 ˆ§!Ù2

(b)  394 ˆ§!Ù2

(c)  289 ˆ§!Ù2

(d)  294 ˆ§!Ù2

19. ≤Ãò_ !ã˛ Ï̂eñ ∠ABC = 90°  ~ÓÇ

BD⊥AC– Î!ò BD = 8 ˆ§!Ù ~ÓÇ

AD = 4 ˆ§!Ù •Î˚ñ ï˛ Ï̂Ó CD = ?

(a)   14 ˆ§!Ù    (b)  15 ˆ§!Ù

(c)  16 ˆ§!Ù     (d)  17 ˆ§!Ù

20. ò%!ê˛ §ò,¢  !eË%̨ ç ABC G DEF ~Ó˚ ˆ«˛eÊ˛° ÎÌyÜ ̨ Ï̂Ù 64 ˆ§!Ù2 G 121ˆ§!Ù2 – Î!ò EF=13.2 ˆ§!Ù •Î˚ñ ï˛ Ï̂Ó BC

= ?

(a)  9.8 ˆ§!Ù     (b)  9.1 ˆ§!Ù     (c)  9.2 ˆ§!Ù     (d)  9.6 ˆ§!Ù

21. ≤Ãò_ !ã˛ Ï̂eñ ABC ~Ü˛!Ïê˛ §Ù!mÓy•% !eË%̨ ç ÎyÓ˚ Óy•%à%̂ Ï°yÓ˚

˜òâ≈ƒ 2a, 2a G a– ï˛y• Ï̂° §Ù!mÓy•% !eË%̨ ç ABC ~Ó˚

í z̨Fã˛ï˛y AD ~Ó˚ ˜òâ≈ƒ • Ï̂ÓÈüüüÈ

(a)  
a 15

2
~Ü˛Ü˛    (b)  

15

2

a
 ~Ü˛Ü˛

(c) 
15

2

a
 ~Ü˛Ü˛     (d) 2 15a ~Ü˛Ü˛

P

B
O

Q

7 ˆ§!Ù

A
5 ˆ§!Ù

A

D

CB

8ˆ§!Ù

4 ˆ§!Ù

A

B CD

2a2a

r  a t
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22. 13 !Ù ˜ò Ï̂â≈ƒÓ˚ ~Ü˛!ê˛ Ù•ẑ ÏÎ˚Ó˚

x@˝ÃË˛yà Ó˚yhflÏyÓ˚ ~Ü˛˛õy Ï̂¢ ~ÓÇ Ë)̨ !Ù

ˆÌ Ï̂Ü˛ 12 !Ù í z̨̨ õ Ï̂Ó˚ xÓ!fiÌï˛

~Ü˛!ê˛ çyly°yÎ˚ Ó˚yáy •°– Ù•z!ê˛Ó˚

!l¡¨Ë˛yà !fiÌÓ˚̨  ˆÓ˚̂ Ïá ~!ê˛Ó˚

x@˝ÃË˛yà!ê˛ Ï̂Ü˛ â%!Ó˚̂ ÏÎ˚ Ó˚yhflÏyÓ˚ x˛õÓ˚

˛õy Ï̂¢ Ë)̨ !Ù ˆÌ Ï̂Ü˛ 5 !Ù í z̨̨ õ Ï̂Ó˚ xÓ!fiÌï

~Ü˛!ê˛ çyly°yÎ˚ Ó˚yáy •°– ï˛y• Ï̂° Ó˚yhflÏy!ê˛Ó˚ ≤Ã¢hflÏï˛y • Ï̂ÓÈüüüÈ

(a)  15 !Ù     (b)  16 !Ù     (c)  17 !Ù    (d)  18 !Ù

23.  ∆ABC G ∆DEF ÈüÈ~ñ ~!ê˛ ˆòGÎ˚y xy Ï̂SÈ ˆÎ ∠B=∠E,  ∠F=∠C  ~ÓÇ AB = 3DE – ï˛y• Ï̂° !eË%̨ çmÎ˚ • Ï̂ÓÈüüüÈ

(a) §Ó≈§Ù !Ü˛v xÈüÈ§ò,¢   (b)  §ò,¢ !Ü˛v §Ó≈§Ù lÎ˚

(c) §Ó≈§Ù Óy §ò,¢ ~ Ï̂òÓ˚ ˆÜ˛yl!ê˛•z lÎ˚   (d)  §ò,¢ G §Ó≈§Ù

24. Î!ò  ∆ABC~∆ EDFñ ï˛y• Ï̂° !l¡¨!°!áï˛ ˆÜ˛yl!ê˛ §ï˛ƒ •Î˚⁄

(a) BC.EF = AC.FD (b)   AB.EF = AC.DE

(c) BC.DE = AB.EF (d)   BC .DE = AB.FD.

25.  ∆ABC ~ÓÇ ∆DEF ÈüÈ~ñ ˆòGÎ˚y xy Ï̂SÈ  
AB

DE

BC

EF

AC

DF
= = =

5

7
, ï˛y• Ï̂°

ˆ«˛eÊ˛° (ABC) : ˆ«˛eÊ˛° (DEF) = ?

(a) 5:7     (b) 25:49      (c)  49:25      (d)  125:343

III. !l¡¨!°!áï˛ ≤ÃŸ¿à%̂ Ï°yÓ˚ í z̨_Ó˚ òyG ı

1. ABC G BDE •° ò%!ê˛ §ÙÓy•% !eË%̨ ç ˆÎáy Ï̂l  D •° Óy•% BC ~Ó˚ Ùôƒ!Ó®%– ï˛y• Ï̂°  ∆ABC G ∆BDE ~Ó˚
ˆ«˛eÊ˛ Ï̂°Ó˚ xl%̨ õyï˛ Ü˛ï˛⁄

2. ABC G DEF !eË%̨ çmÎ˚ §ò,¢–  ∆ABC G ∆DEF ÈüÈ~Ó˚ ̨ õ!Ó˚§#Ùy ÎÌyÜ ̨ Ï̂Ù 30 ̂ §!Ù G 18ˆ§!Ù– Î!ò BC = 9 ̂ §!Ù
•Î˚ñ ï˛ Ï̂Ó EF = ?

3. ∆ABC ÈüÈ~ñ DE||BC ~ÓÇ 
AD

DB
=

3

5
–

Î!ò AC = 5.6 ˆ§!Ù •Î˚ñ ï˛ Ï̂Ó AE =?

A

B C

D E
 >

 >

D

E A C

B

13
 !Ù

13!Ù
12 !Ù
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4. ∆ABC üÈ~ñ DE||BC, AD = (7x–4) ˆ§!Ùñ

AE= (5x–2) ˆ§!Ù, DB = (3x+4) ˆ§!Ù ~ÓÇ

EC = 3x ˆ§!Ù– x üÈ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

5. ≤Ãò_ !ã˛ Ï̂eñ PA = 6 ˆ§!Ùñ PB = 3 ˆ§!Ùñ

PC = 2.5 ˆ§!Ùñ PD = 5 ˆ§!Ùñ ∠APB = 50°

~ÓÇ ∠CDP=30°ñ ï˛y• Ï̂° ∠PBA=?

6. ˆòGÎ˚y xy Ï̂SÈ  ∆ABC~∆ PQR ~ÓÇ 
BC

QR
=

2

3
 –  ï˛y• Ï̂° 

ˆ«˛eÊ˛°

ˆ«˛eÊ˛°

( )

( )

PQR

ABC
=?

7. ò%!ê˛ §Ù!mÓy•% !eË%̨ ç Îy Ï̂òÓ˚ xl%Ó)̨̊ õ ̂ Ü˛yîà%̂ Ï°y §Ùyl ~ÓÇ ̂ «˛eÊ˛ Ï̂°Ó˚ xl%̨ õyï˛ 25:36 – ï˛y• Ï̂° !eË%̨ çm Ï̂Î˚Ó˚ xl%Ó)̨̊ õ í z̨Fã˛ï˛yÓ˚
xl%̨ õyï˛ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

8. §Ù!mÓy•% !eË%̨ ç ABC ÈüÈ~ñ Î!ò AC = BC ~ÓÇ AB2 = 2AC2 •Î˚ ï˛y• Ï̂̂ Ï° ∠C = ?

9. ≤Ãò_ !ã˛ Ï̂eñ AB||CDñ OA = (2x+4) ˆ§!Ùñ

OB=(9x–21) ˆ§!Ùñ OC = (2x–1) ˆ§!Ù

~ÓÇ  OD=3 ˆ§!Ù– ï˛y• Ï̂°ñ x = ?

10. Î!ò ∆ABC ~ ∆ DEFñ  2AB = 3DE ~ÓÇ BC = 6 ˆ§!Ù •Î˚ ï˛ Ï̂Ó EF = ?

11. ~Ü˛çl ˆ°yÜ˛ ˛õ)Ó≈!ò Ï̂Ü˛10 !Ù ~ÓÇ ï˛yÓ˚̨ õÓ˚ í z̨_Ó˚!ò Ï̂Ü˛  20 !ÙÉ ˆà°– ï˛y• Ï̂°ñ ≤ÃyÓ˚!Ω˛Ü˛ xÓfiÌyl ˆÌ Ï̂Ü˛ ~ál Óƒ!=˛!ê˛Ó˚ ò)Ó˚c
Ü˛ï˛⁄

12. ~Ü˛!ê˛ xyÎ˚ï˛ Ï̂«˛e ÎyÓ˚ ˜òâ≈ƒ 8 !Ù G ≤ÃfiÌ 6 !Ù– xyÎ˚ï˛ Ï̂«˛e!ê˛Ó˚ Ü˛ Ï̂î≈Ó˚ ˜òâ≈ƒ Ü˛ï˛⁄

13. ~Ü˛!ê˛ Ó˚¡∫̂ Ï§Ó˚ Ü˛î≈m Ï̂Î˚Ó˚ ˜òâ≈ƒ •° 24 ˆ§!Ù ~ÓÇ10 ˆ§!Ù– Ó˚¡∫̂ Ï§Ó˚ ≤Ã!ï˛!ê˛ Óy•%Ó˚ ˜òâ≈ƒ Ü˛ï˛⁄

14. 5 !Ù ò#â≈ ~Ü˛!ê˛ °y!ë˛Ó˚ SÈyÎ˚yÓ˚ ˜òâ≈ƒ •° 2 !Ù– ~Ü˛•z §Ù Ï̂Î˚ 12.5 !Ù í z̨Fã˛ï˛y !Ó!¢T˛ ~Ü˛!ê˛ Ó,̂ Ï«˛Ó˚ SÈyÎ˚yÓ˚ ˜òâ≈ƒ Ü˛ï˛ • Ï̂Ó⁄

A

B C

D E
 >

 >
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B C
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)

6 ˆ§!Ù
5 ˆ§!Ù

3 ˆ§!Ù 2.5 ˆ§!Ù
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42

!ÓË˛yàÈüÈá˛   å≤Ã!ï˛!ê˛ 2 l¡∫Ó˚ä

1. ê ∆̨y!˛õ!çÎ˚yÙ ABCDÈüÈ~ñ O •° AC G BD ~Ó˚ ˆSÈò!Ó®%ñ
AB||CD ~ÓÇ AB = 2×CD – Î!ò ∆AOB ~Ó̊ ̂ «˛eÊ˛°
= 84 ˆ§!Ù2ñ ï˛ Ï̂Ó ∆COD ~Ó˚ ˆ«˛eÊ˛° !lî≈Î˚ Ü˛ Ï̂Ó˚y–

2. ∆ABC ~ ∆ DEF ˆÎáy Ï̂l AX G DY •° ÎÌyÜ ̨ Ï̂Ù ∠ A G ∠ D ~Ó˚ §Ù!má[˛Ü˛– Î!ò AX = 6.5 ˆ§!Ù ~ÓÇ
DY= 5.2 ˆ§!Ù •Î˚ ï˛y• Ï̂° ∆ABC G ∆ DEF ~Ó˚ ˆ«˛eÊ˛ Ï̂°Ó˚ xl%̨ õyï˛ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

3. a ~Ü˛Ü˛ Óy•%!Ó!¢T˛ ˆÜ˛y Ï̂ly §ÙÓy•% !eË%̨ Ï̂çÓ˚ í z̨Fã˛ï˛yÓ˚ ˜òâ≈ƒ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

4. ≤Ãò_ !ã˛ Ï̂eñ AB||DE ~ÓÇ BD||EF–

≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎñ DC2 = CF.AC.

5. ~Ü˛!ê˛ Ù•z ~ÙlË˛y Ï̂Ó Ó˚yáy • Ï̂Î˚̂ ÏSÈ Îy Ï̂ï˛ ~Ü˛!ê˛ ≤Ãyã˛#Ó˚ ˆÌ Ï̂Ü˛ ~Ó˚ ˛õyò Ï̂ò Ï̂¢Ó˚ ò)Ó˚c 5 !Ùê˛yÓ˚ ~ÓÇ ~Ó˚ x@˝ÃË˛yà Ùyë˛ ˆÌ Ï̂Ü˛ 12

!Ùê˛yÓ˚ í z̨Fã˛ï˛yÎ˚ xÓ!fiÌï˛ ~Ü˛!ê˛ çyly°yÎ˚ ˆ˛õÑÔSÈyÎ˚– Ù•z!ê˛Ó˚ ˜òâ≈ƒ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

6. ≤Ãò_ !ã˛ Ï̂eñ ∠A =∠CED, AB = 9 ˆ§!Ù,

AD = 7 ˆ§!Ù CD = 8 ˆ§!Ù  ~ÓÇ

CE = 10 ˆ§!Ù– DE !lî≈Î˚ Ü˛ Ï̂Ó˚y–

D C

A B

O

)

)

)

)
A B

C

D

E

10 ˆ§!Ù

3
 ˆ§

!Ù
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 ˆ§
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9 ˆ§!Ù

(

(

A B

C

D
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F
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7. ≤Ãò_ !ã˛ Ï̂eñ AP=3ˆ§!Ùñ AR = 4.5 ˆ§!Ùñ

AQ = 6 ˆ§!Ùñ AB = 5 ˆ§!Ùñ ~ÓÇ AC=10 ˆ§!Ù–

AD ~Ó˚ ˜òâ≈ƒ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

8. ò%!ê˛ §ò,¢ !eË%̨ Ï̂çÓ˚ ̨õ!Ó˚§#Ùy ÎÌyÜ ̨ Ï̂Ù 30 ̂ §!Ù ~ÓÇ 20 ̂ §!Ù– Î!ò ≤ÃÌÙ !eË%̨ ç!ê˛Ó˚ ~Ü˛!ê˛ Óy•%Ó˚ ̃ òâ≈ƒ 15 ̂ §!Ù •Î˚ ï˛ Ï̂Ó ~!ê˛Ó˚
xl%Ó)̨̊ õ !mï˛#Î˚ !eË%̨ Ï̂çÓ˚ Óy•%%Ó˚ ˜òâ≈ƒ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

9. ≤Ãò_ !ã˛ Ï̂eñ ABCÈ~Ü˛!ê˛ !eË%̨ ç ÎyÓ˚ AB = AC– D G E !Ó®% ò%!ê˛
ÎÌyÜ ̨ Ï̂Ù AB G ACÈüÈ~Ó˚ í z̨̨ õÓ˚ ~ÙlË˛y Ï̂Ó xÓ!fiÌï˛ ̂ Î AD = AE–
≤ÃÙyî Ü˛ Ï̂̂ ÏÓ˚y ˆÎñ B,C,E G D §ÙÓ,_fiÌ–

10. ∆ABCüÈ~ñ Î!ò ∠A=90° ~ÓÇ AD⊥BC •Î˚ñ ï˛ Ï̂Ó

≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎñ AD2 = BD × DC

11. ≤Ãò_ !ã˛ Ï̂eñ ∠CAB = 90° ~ÓÇ AD⊥BC–

Î!ò AC=75 ˆ§!Ùñ  AB = 1 !Ù ~ÓÇ

BC = 1.25 !ÙÉ •Î˚ ï˛y• Ï̂° AD !lî≈Î˚ Ü˛ Ï̂Ó˚y–

C

D

BA

90°

1.25 !Ù7
.5

 ˆ§
!Ù

1 !Ù

A

P
R

Q

B D C

A

D E

B C

)))

C A

B

2
1

D
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!ÓË˛yàÈüÈà å≤Ã!ï˛!ê˛ 3/4 l¡∫Ó˚ä

1. 120 ˆ§!Ù í z̨Fã˛ï˛y !Ó!¢T˛ ~Ü˛!ê˛ ˆÙ Ï̂Î˚ Ó˚#ly °ƒy¡õ Į̈̂ õy Ï̂fiê˛Ó˚ Ë)̨ !Ù ˆÌ Ï̂Ü˛ 1.5 !Ù / ˆ§ Ï̂Ü˛u˛ ˆÓ Ï̂à ò)̂ ÏÓ˚ ˆ•Ñ̂ Ïê˛ Îy Ï̂FSÈ– ̂ ˛õyfiê˛!ê˛ Î!ò
Ùy!ê˛ ˆÌ Ï̂Ü˛ 3.9 !Ù í z̨Fã˛ï˛yÎ˚ xÓ!fiÌï˛ •Î˚ñ ï˛ Ï̂Ó 3 ˆ§ Ï̂Ü˛u˛ ˛õÓ˚ ˆÙ Ï̂Î˚!ê˛Ó˚ SÈyÎ˚yÓ˚ ˜òâ≈ƒ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

2. ABCD •° ~Ü˛!ê˛ ê ∆̨y!˛õ!çÎ˚yÙ ÎyÓ˚ AB||DC –

Î!ò ∆AED G ∆BEC ˛õÓ˚flõÓ˚ §ò,¢ •Î˚ñ ï˛ Ï̂Ó

≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎñ AD = BC–

3. ≤Ãò_ !ã˛ Ï̂eÓ˚ §y•y Ï̂Îƒñ x ÈüÈˆÜ˛ a, b G c ~Ó˚

xyÜ˛y Ï̂Ó˚ ≤ÃÜ˛y¢ Ü˛ Ï̂Ó˚y–

4. ò%!ê˛ §Ù!mÓy•% !eË%̨ Ï̂çÓ˚ §Ùyl ¢#£Ï≈̂ ÏÜ˛yî ~ÓÇ ï˛y Ï̂òÓ˚ ̂ «˛eÊ˛ Ï̂°Ó˚ xl%̨ õyï˛ ̂ òGÎ˚y xy Ï̂SÈ 16 : 25– !eË%̨ ç ò%!ê˛Ó˚ xl%Ó)̨̊ õ í z̨Fã˛ï˛yÓ˚
xl%̨ õyï˛ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

5. ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎñ ˆÜ˛y Ï̂ly !eË%̨ Ï̂çÓ˚ Óy•%à%̂ Ï°yÓ˚ Ó Ï̂à≈Ó˚ §Ù!T˛Ó˚ !ï˛là%î ~Ó˚ ÙôƒÙy§Ù)̂ Ï•Ó˚ Ó Ï̂à≈Ó˚ §Ù!T˛Ó˚ ã˛yÓ˚à%̂ ÏîÓ˚ §Ùyl •Î˚–

6. ABC ~Ü˛!ê˛ §Ù Ï̂Ü˛yî# !eË%̨ ç ÎyÓ˚ ∠C = §Ù Ï̂Ü˛yî– Î!ò C !Ó®% ˆÌ Ï̂Ü˛ AB Óy•%Ó˚ í z̨̨ õÓ˚ ° Ï̂¡∫Ó˚ ˜òâ≈ƒ p ~ÓÇ a, b, c

≤Ãã˛!°ï˛ x Ï̂Ì≈ ÓƒÓ•,ï˛ •Î˚ñ ï˛ Ï̂Ó ˆòáyG ˆÎñ   
1 1 1

2 2 2
p a b

= +

7. ABCD xyÎ˚ï˛ Ï̂«˛ Ï̂eÓ˚ xË˛ƒhs˝Ó˚fiÌ O !Ó®%Ó˚ §y Ï̂Ì A,B,C ~ÓÇ D Î%=˛ Ü˛Ó˚y • Ï̂°y–

≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎ OB2 + OD2 = OC2 + OA2–

8. ∆ABCÈüÈ~  ∠A •° fiÌ)° Ï̂Ü˛yîñ PB⊥AC, QC⊥AB

≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎñ

(a)  AB × AQ = AC × AP

(b)  BC2 = AC × CP + AB × BQ

A B

D C

E

))

))

))

(

(

L

M N

P

K

a

b c

x

) )46°46°

(

( (

90° 90°

B

P Q

C

A
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9. ∆ABC ~Ó˚ AB, BC G CA Óy•%Ó˚ Ùôƒ!Ó®% ÎÌyÜ ̨ Ï̂Ù

D,E G F– ∆DEF G ∆ABC ~Ó˚ ˆ«˛eÊ˛ Ï̂°Ó˚

xl%̨ õyï˛ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

10. ∆ABC ~ ∆DEF ~ÓÇ ï˛y Ï̂òÓ˚ ˆ«˛eÊ˛° ÎÌyÜ ̨ Ï̂Ù 100 ˆ§!Ù2 G 49ˆ§!Ù2– Î!ò ∆ABC ~Ó˚ í z̨Fã˛ï˛y  5ˆ§!Ù •Î˚ ï˛ Ï̂Ó
∆DEF ~Ó˚ xl%Ó)̨̊ õ í z̨Fã˛ï˛y !lî≈Î˚ Ü˛ Ï̂Ó˚y–

11.  ∆ ABC •° ~Ü˛!ê˛  §Ù Ï̂Ü˛yî# !eË%̨ ç ÎyÓ˚ ∠B =1 §Ù Ï̂Ü˛yî  ~ÓÇ D •° BC  Óy•%Ó˚ Ùôƒ!Ó®%–

≤ÃÙyî  Ü˛ Ï̂Ó˚y  ˆÎñ AC2 = (4AD2 – 3AB2)

12. ∆ABCüÈ~ñ AB = AC, Óy•% BCÈüÈˆÜ˛ D ˛õÎ≈hs˝

Ó!ô≈ï˛ Ü˛Ó˚y •°– ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎñ

(AD2 – AC2) = BD.CD

13. ≤Ãò_ !ã˛ Ï̂eñ ∠ACB=90° ~ÓÇ

CD⊥AB– ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎñ 
BC

AC

BD

AD

2

2
=

A

D F

B E C

A

B C D

A D B

C
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14. ≤Ãò_ !ã˛ Ï̂e PA, QB G RC ÈüÈ~Ó˚ ≤Ã!ï˛!ê˛ AC ~Ó˚

í z̨̨ õÓ˚ °¡∫– Î!ò AP=x, QB = z, RC = y,

AB = a ~ÓÇ BC = b •Î˚ñ ï˛ Ï̂Ó ˆòáyG ˆÎñ

 
1 1 1

x y z
+ = –

15. ∆ABC ~Ü˛!ê˛ §Ù Ï̂Ü˛yî# !eË%̨ ç– §Ù Ï̂Ü˛yî §Ç°@¿ Óy•%m Ï̂Î˚Ó˚ ˜òâ≈ƒ •° 6 ˆ§!Ù ~ÓÇ 8 ˆ§!Ù–  ∆ABC ÈüÈ~ ~Ü˛!ê˛ Ó,_
xhs˝!°≈!áï˛ • Ï̂°ñ Ó,_!ê˛Ó˚ Óƒy§yô≈ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

16. ≤ÃÙyî Ü˛ Ï̂Ó˚y ̂ Î ~Ü˛!ê˛ Ó˚¡∫̂ Ï§Ó˚ Óy•%à%̂ Ï°yÓ˚ í z̨̨ õÓ˚ x!AÜ˛ï˛ Óà≈§Ù)̂ Ï•Ó˚ ̂ «˛eÊ˛ Ï̂°Ó˚ §Ù!T˛ í z̨•yÓ˚ Ü˛î≈à%̂ Ï°yÓ˚ í z̨̨ õÓ˚ x!AÜ˛ï˛ Óà≈§Ù)̂ Ï•Ó˚
ˆ«˛eÊ˛ Ï̂°Ó˚ §Ù!T˛Ó˚ §Ùyl •Î˚–

17. ~Ü˛!ê˛ §ÙÓy•% !eË%̨ ç ÎyÓ˚ ≤Ã!ï˛!ê˛ Óy•%Ó˚ ˜òâ≈ƒ a– ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎñ !eË%̨ ç!ê˛Ó˚

(i)  í z̨Fã˛ï˛y = 
3

2
a      (ii)  ˆ«˛eÊ˛° = 

3

4

2
a

18. ∆ABCÈüÈ~ BC Óy•%Ó˚ Ùôƒ!Ó®% •° D ~ÓÇ AE⊥BC– Î!ò AC>AB •Î˚ñ ï˛ Ï̂Ó ˆòáyG ˆÎñ

AB =AD BC.DE+
1

4
BC

2 2 2
−

19. ∆ABC ÈüÈ~ñ AB = ACñ BC Óy•%̂ ÏÜ˛ D ˛õÎ≈hs˝ Ó!ô≈ï˛ Ü˛Ó˚y •Ï°– ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎ (AD2 – AC2) = BD.CD–

20. ABC ~Ü˛!ê˛ §Ù!mÓy•% !eË%̨ ç ÎyÓ˚ ∠B= §Ù Ï̂Ü˛yî– AC G AB Óy•%m Ï̂Î˚Ó˚ í z̨̨ õÓ˚ ÎÌyÜ ̨ Ï̂Ù ∆ACD G ∆ABE xAÜ˛l
Ü˛Ó˚y • Ï̂°y ˆÎáy Ï̂l ∆ACD G ∆ABE ˛õÓ˚flõÓ˚ §ò,¢– ∆ ABE G ∆ ACD ~Ó˚ ˆ«˛eÊ˛ Ï̂°Ó˚ xl%̨ õyï˛ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

21. Î!ò ∆ABC ~Ó˚ BC, CA ~ÓÇ AB Óy•%Ó˚ ˜òâ≈ƒ ÎÌyÜ ̨ Ï̂Ù a,b G c ~ÓÇ AD Î!ò ∠A ~Ó˚ §Ù!má[˛Ü˛ •Î˚ ï˛ Ï̂Ó BD

G DC Óy•%Ó˚ ˜òâ≈ƒ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

22. ~Ü˛!ê˛ Ó˚¡∫̂ Ï§Ó˚ Ü˛î≈m Ï̂Î˚Ó˚ ˜òâ≈ƒ •° 40 ˆ§!Ù ~ÓÇ 42 ˆ§!Ù– Ó˚¡∫§!ê˛Ó˚ ≤Ã!ï˛!ê˛ Óy•%Ó˚ ˜òâ≈ƒ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

23. ABCD §yÙhs˝!Ó˚̂ ÏÜ˛Ó˚  CD  Óy•%Ó˚ Ùôƒ!Ó®% M àyÙ# §Ó˚° Ï̂Ó˚áy BM xAÜ˛l Ü˛Ó˚y •° Îy ACÈüÈˆÜ˛ L !Ó®%̂ Ïï˛ ~ÓÇ Ó!ô≈ï˛ AD

ˆÜ˛ E !Ó®%̂ Ïï˛ ˆSÈò Ü˛ Ï̂Ó˚̂ ÏSÈ– ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎ EL = 2BL–

A

P

Q

C

R

B

x

a b

z

y
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24. ABCD ê ∆̨y!˛õ!çy Ï̂Ùñ AB||DC ~ÓÇ DC = 2AB – AB ~Ó˚ §Ùyhs˝Ó˚y° EF xAÜ˛l Ü˛Ó˚y •° Îy AD ̂ ÏÜ˛ F !Ó®%̂ Ïï˛ ~ÓÇ

BC ˆÜ˛ E !Ó®%̂ Ïï˛ ~ÙlË˛y Ï̂Ó ˆSÈò Ü˛ Ï̂Ó˚̂ ÏSÈ ˆÎ 
BC

EC
=

3

4
 •Î˚– DB Ü˛î≈ EF Ï̂Ü˛ G !Ó®%̂ Ïï˛ ˆSÈò Ü˛ Ï̂Ó˚̂ ÏSÈ– ˛≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎñ

7FE = 10AB–

25. ˛õy Ï̂¢Ó˚ !ã˛ Ï̂e ˆòGÎ˚y xy Ï̂SÈñ DEFG ~Ü˛!ê˛ Óà≈̂ Ï«˛e

~ÓÇ ∠BAC = 90°– ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎñ

(i)   ∆AGF ~ ∆DBG  (ii) ∆AGF ~ ∆EFC

(iii) ∆DBG ~ ∆EFC  (iv) DE2 = BD × EC

26. ã˛ï%̨ Ë%≈̨ ç ABCD ÈüÈ~ ∠B = 90° ~ÓÇ AD2 = AB2 + BC2 + CD2– ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎñ ∠ACD = 90°.

27. Ó˚¡∫§ ABCDÈüÈ~ñ ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎ

AB2 + BC2 + CD2 + DA2 = AC2 + BD2.

28. ∆ABC ~Ó˚ ∠B G ∠C ~Ó˚ §Ù!má[˛Ü˛ ÎÌyÜ ̨ Ï̂Ù  BO ~ÓÇ CO–  AO ÈüÈˆÜ˛ Ó!ô≈ï˛ Ü˛Ó˚̂ Ï° ~!ê˛ BC ˆÜ˛ P !Ó®%̂ Ïï˛ ˆSÈò
Ü˛ Ï̂Ó˚̂ ÏSÈ– ˆòáyG ˆÎñ

i)
AB

BP
=

AO

OP
   ii)  

AC

CP
=

AO

OP
   iii)  

AB

AC
=

BP

PC
    iv)  AP •° ∠BAC ~Ó˚ §Ù!má[˛Ü˛–

29. ABC ~Ü˛!ê˛ §Ù Ï̂Ü˛yî# !eË%̨ ç ÎyÓ˚ ∠C=90°– P G Q !Ó®% ò%!ê˛ ÎÌyÜ ̨ Ï̂Ù CA G CB Óy•%Ó˚ G˛õÓ˚ xÓ!fiÌï˛– ÎyÓ˚y ~•z
Óy•%à%!° Ï̂Ü˛ 2:1 xl%̨ õy Ï̂ï˛ !ÓË˛=˛ Ü˛ Ï̂Ó˚̂ ÏSÈ– ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎñ

(i)    9AQ2 = 9AC2 + 4BC2       (ii)   9BP2 = 9BC2  + 4AC2

(iii)  9 (AQ2 + BP2) = 13AB2

30. ∆ABC ÈüÈ~ñ  ∠B ~Ó˚ §Ù!má[˛Ü˛ AC ˆÜ˛ D !Ó®%̂ Ïï˛ ˆSÈò Ü˛ Ï̂Ó˚̂ ÏSÈ–  AC ~Ó˚ §Ùyhs˝Ó˚y° ~Ü˛!ê˛ §Ó˚° Ï̂Ó˚áy AB, DB G
CB ˆÓ˚áyÇ¢ Ï̂Ü˛ ÎÌyÜ ̨ Ï̂Ù P, R G Q !Ó®%%̂ Ïï˛ ˆSÈò Ü˛ Ï̂Ó˚̂ ÏSÈ– ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎñ

(i)  AB × CQ = BC × AP     ii)  PR × BQ = QR × BP.

31. ABCD •° ~Ü˛!ê˛ §yÙyhs˝!Ó˚Ü˛ñ ÎyÓ˚ AB Óy•% P !Ó®%̂ Ïï˛ ~ÓÇ CD Óy•% Q !Ó®%̂ Ïï˛ ~ÙlË˛y Ï̂Ó !ÓË˛=˛ • Ï̂Î˚̂ ÏSÈ ˆÎñ

AP : PB = 3 : 2 ~ÓÇ CQ : QD = 4 : 1 •Î˚– Î!ò PQ ñ ACÈüÈˆÜ˛ R !Ó®%̂ Ïï˛ ˆSÈò Ü˛ Ï̂Ó˚ ï˛ Ï̂Óñ ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎñ

AR = 
3

7
AC

A

G F

B
D E

C

(
90°
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32. ABC !eË%̨ Ï̂çÓ˚ ∠C =  §Ù Ï̂Ü˛yî ~ÓÇ ~Ó˚ CA G CB  Óy•%Ó˚ í z̨̨ õÓ˚ xÓ!fiÌï˛ Ùôƒ!Ó®% ÎÌyÜ ̨ Ï̂Ù P G Q • Ï̂°ñ ≤ÃÙyî Ü˛ Ï̂Ó˚y
ˆÎñ 4 (AQ2 + BP2) = 5AB2

í˛z_Ó˚Ùy°y

!ÓË˛yàÈüÈÜ˛

I. 1)  AAA     2)  SSS  3)  §Ùyl   4)  §Ó≈§Ù    5) §ò,¢   6)  §ò,¢

7)  §ò,¢   8.  2:1   9.  16:81   10)  5:6   11)  7.5 ˆ§!Ù    12)  5.6 ˆ§!Ù

II. 1) c 2) b 3) d 4) a 5) b 6)  d

7) a 8) d 9) c 10)  c 11)  a 12)  b

13) b 14)  d 15)  c 16)  b 17)  a 18)  d

19)  c 20)  d 21)  a 22)  c 23)  b 24)  c      25)   b

III. 1)  4:1   2)  5.4ˆ§!Ù   3)  2.1ˆ§!Ù   4)  x = 4   5) 100°    6)  
9

4
   7)  5:6   8)  90°

9)  3ˆ§!Ù   10)  4    11) 10√5 !Ù   12) 10 !Ù  13)  13!Ù  14) 5 !Ù

!ÓË˛yàÈüÈá

1)  21ˆ§!Ù2    2)  25:16    3)  
a 3

2
 ~Ü˛Ü˛    5)  13 !Ù    6)  6 ˆ§!Ù   7)  7.5ˆ§!Ù

8)   10ˆ§!Ù   11)  80ˆ§!Ù

!ÓË˛yàÈüÈà

1)  2 !Ù   3) 
ac

b+c
     4) 4 : 5     9)  1 : 4   10) 3.5 ˆ§!Ù   15)  r = 2 ˆ§!Ù   20) 1 : 2

21) BD=
ac

b+c
 DC, =

+

ab

b c
    22)  29 ˆ§!Ù
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xôƒyÎ̊ÈüÈ7

fiÌylyAÜ˛ çƒy!Ù!ï˛
(COORDINATE GEOMETRY)

Ù)° !Ó£ÏÎ˚ ~ÓÇ §)eyÓ!° ı

ò)Ó˚c !lî≈̂ ÏÎ˚Ó˚ §)e (Distance formula)

1.  ò%•z!ê˛ !Ó®%  P (x
1
, y

1
) ~ÓÇ  Q (x

2
, y

2
) ~Ó˚ Ù Ï̂ôƒ ò)Ó˚c •°  x x y y

2 1

2

2 1

2

−( ) + −( ) ~Ü˛Ü˛

2. p (x, y) !Ó®%!ê˛Ó˚ Ù)°!Ó®% ˆÌ Ï̂Ü˛ ò)Ó˚c •° x y
2 2

+ ~Ü˛Ü˛

!ÓË˛yç Ï̂lÓ˚ §)e (Section formula)

3. P (x, y) !Ó®% Îy A  (x
1
, y

1
) ~ÓÇ B (x

2
, y

2
) !Ó®%mÎ˚ §Ç Ï̂ÎyçÜ˛ ˆÓ˚áyÇ¢ Ï̂Ü˛ m

1
 : m

2 
xl%̨ õy Ï̂ï˛ xhs˝!Ó≈Ë˛=˛ Ü˛ Ï̂Ó˚ñ ~Ó˚

fiÌylyAÜ˛ •°    
m x m x

m m

m y m y

m m

1 2 2 1

1 2

1 2 2 1

1 2

+

+

+

+











,  

4.  P (x
1
, y

1
) ~ÓÇ Q (x

2
, y

2
) !Ó®%mÎ˚ §Ç Ï̂ÎyçÜ˛ ˆÓ˚áyÇ Ï̂¢Ó˚ Ùôƒ!Ó®% •° 

x x y y
1 2 1 2

2 2

+ +









,  –

!eË%̨ Ï̂çÓ˚ ˆ«˛eÊ˛ Ï̂°Ó˚ §)e (Area of a Triangle)

5. P (x
1
, y

1
),  Q (x

2
, y

2
) ~ÓÇ  R (x

3
, y

3
)  ¢#£Ï≈!Ó®% !Ó!¢T˛ ˆÜ˛y Ï̂ly !eË%̨ Ï̂çÓ˚ ˆ«˛eÊ˛° •°

1

2
1 2 3 2 3 1 3 1 2

x y y x y y x y y−( ) + −( ) + −( ) Óà≈ ~Ü˛Ü˛–

6. !ï˛l!ê˛ !Ó®% §Ù Ï̂Ó˚á •GÎ˚yÓ˚ ¢ï≈̨ yÓ!° (Condition for collinearity of three points) :

i) !ï˛l!ê˛ !Ó®%%  A,B ~ÓÇ C §Ù Ï̂Ó˚á • Ï̂Ó Î!ò AB+BC=AC •Î˚–

xÌÓy

ii) !ï˛l!ê˛ !Ó®% (x
1
, y

1
), (x

2
, y

2
) ~ÓÇ (x

3
, y

3
) §Ù Ï̂Ó˚á • Ï̂Ó Î!ò !Ó®%à%̂ Ï°y !ò Ï̂Î˚ à!ë˛ï˛ !eË%%̨ Ï̂çÓ˚ ˆ«˛eÊ˛° ¢)lƒ •Î˚ xÌ≈yÍ

[x
1
 (y

2
– y

3
)+x

2
 (y

3
– y

1
)+x

3
 (y

1
– y

2
)]=0

lll

A  B  C
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xl%¢#°l# ÈüÈ 7

 !ÓË˛yàÈüÈÜ˛   å≤Ã!ï˛!ê˛ 1l¡∫Ó˚ä

x!ï˛ §Ç!«˛Æ í z̨_Ó˚!Ë˛!_Ü˛ ≤ÃŸ¿

I. !l¡¨!°!áï˛ ≤ÃŸ¿à%%̂ Ï°yÓ˚ §!ë˛Ü˛ í z̨_Ó˚ ˆÓ Ï̂SÈ lyG ı

1. x  x«˛ ˆÌ Ï̂Ü˛ (–3,4) !Ó®%Ó˚ ò)Ó˚c •°ÈüüüÈ

a)  3    b)  –3   c)  4    d)  5

2. A (0,6)  ~ÓÇ B (0,–2) !Ó®%%m Ï̂Î˚Ó˚ Ù Ï̂ôƒ ò)Ó˚c •°ÈüüüÈ

a)  6      b)  8     c)  4      d)  2

3. Ù)°!Ó®% ˆÌ Ï̂Ü˛ P (–6,8) !Ó®%Ó˚  ò)Ó˚c •°ÈüüüÈ

a)  8      b)  2√7      c)  10      d)  6

4. x x Ï̂«˛Ó˚ í z̨̨ õÓ˚ ~Ó)̨̊ õ ~Ü˛!ê˛ !Ó®%Ó˚ fiÌylyAÜ˛ !lî≈Î˚ Ü˛ Ï̂Ó˚y Îy  A (–1,0) ~ÓÇ B (5,0) !Ó®% ò%!ê˛ ˆÌ Ï̂Ü˛ §Ùò)Ó˚Óï˛#≈–

a)  (0,2)     b)  (2,0)   c)  (3,0)   d)  (0,3)

5. x x Ï̂«˛Ó˚ í z̨̨ õÓ˚ xÓ!fiÌï˛ ~Ü˛!ê˛ !Ó®%Ó˚ Ë%̨ Ï̂çÓ˚ Ùyl 3 ~ÓÇ y x Ï̂«˛Ó˚ í z̨̨ õÓ˚ xÓ!fiÌï˛ x˛õÓ˚ ~Ü˛!ê˛ !Ó®%Ó˚ ˆÜ˛y!ê˛Ó˚ Ùyl –4 • Ï̂°ñ
!Ó®%m Ï̂Î˚Ó˚ Ù Ï̂ôƒ ò)Ó˚c •°

a)  5     b)  6     c)  15    d)  –5

6. ~Ü˛!ê˛ Ó,̂ Ï_Ó˚ ˆÜ˛y Ï̂ly ~Ü˛!ê˛ Óƒy Ï̂§Ó˚ ≤Ãyhs˝ !Ó®%mÎ˚ (7,9) ~ÓÇ (–3,–5)  • Ï̂°ñ Ó,_!ê˛Ó˚ ˆÜ˛ Ï̂wÓ˚ fiÌylyAÜ˛ •°ÈüüüÈ

a)  (3, 5)    b)  (4, 4)    c)  (2, 2)   d)  (2, 3)

7.  A (–2, –5) ~ÓÇ  B (2,5) !Ó®%m Ï̂Î˚Ó˚ §Ç Ï̂ÎyçÜ˛ ˆÓ˚áyÇ¢ ˆÎ !Ó®%̂ Ïï˛ °¡∫ §Ù!má![˛ï˛˛ ï˛y •°ÈüüüÈ

a)   (0,0)     b) (0,2)    c)  (2,0)    d)  (–2,0)

8. A (–5,6), B (–4,2) ~ÓÇ C (7,5) !Ó®%eÎ˚ !ò Ï̂Î˚ à!ë˛ï˛ !eË%̨ Ï̂çÓ˚ lyÙ •°ÈüüüÈ

a) §Ù Ï̂Ü˛yî# !eË%̨ ç    b)  §ÙÓy•% !eË%̨ ç    c)  §Ù!mÓy•%% !eË%̨ ç   d)  !Ó£ÏÙÓy•% !eË%̨ ç–

9. AOBC ~Ü˛!ê˛ xyÎ˚ï˛ Ï̂«˛e Îy•yÓ˚ !ï˛l!ê˛ ¢#£Ï≈!Ó®%%Ó˚ fiÌylyAÜ˛  A(3,0), O (0,0) ~ÓÇ B (0,5)ñ xyÎ˚ï˛ Ï̂«˛ Ï̂eÓ˚ ≤Ã!ï˛!ê˛
Ü˛ Ï̂î≈Ó˚ ˜òâ≈ƒ •°ÈüüüÈ

a) 5 ~Ü˛Ü˛  b)  3 ~Ü˛Ü˛     c)  4 ~Ü˛Ü˛      d)  34  ~Ü˛Ü˛

10. P (x,3) ~ÓÇ Q (4,5) !Ó®%m Ï̂Î˚Ó˚ Ù Ï̂ôƒ ò)Ó˚c 2√2  ~Ü˛Ü˛ • Ï̂°ñ x ~Ó˚ Ùyl •°

a) 6,4    b)  6,2    c)  4,6     d) –6, 2
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11. A (–4,0), B (4,0) ~ÓÇ  C (0,3) ~Ü˛!ê˛ !eË%̨ Ï̂çÓ˚ !ï˛l!ê˛ ¢#£Ï≈!Ó®% • Ï̂° !eË%̨ ç!ê˛ÈüüüÈ

a) §Ù!mÓy•% !eË%̨ ç   b)  §ÙÓy•% !eË%̨ ç   c) !Ó£ÏÙÓy•% !eË%̨ ç   d) §Ù Ï̂Ü˛yî# !eË%̨ ç

12. A (2,–5) ~ÓÇ  B (5,2) !Ó®%m Ï̂Î˚Ó˚ §Ç Ï̂ÎyçÜ˛ ˆÓ˚áyÇ¢ P !Ó®%̂ Ïï˛ 2:3 xl%̨ õy Ï̂ï˛ !ÓË˛=˛ • Ï̂°ñ P !Ó®% ˆÜ˛yl‰ ˛õy Ï̂ò ÌyÜ˛ Ï̂Ó⁄

a)  ≤ÃÌÙ ˛õyò    b)   !mï˛#Î˚ ˛õyò    c)    ï,̨ ï˛#Î˚  ˛õyò     d)  ã˛ï%̨ Ì≈ ˛õyò

13. Î!ò ~Ü˛!ê˛ Ó,̂ Ï_Ó˚ Óƒy Ï̂§Ó˚ ~Ü˛!ê˛ ≤Ãyhs˝ !Ó®%%Ó˚ fiÌylyAÜ˛ (2,3) ~ÓÇ ˆÜ˛ Ï̂wÓ˚ fiÌylyAÜ˛ (–2,5) •Î˚ñ ï˛ Ï̂Ó Ó,_!ê˛Ó˚ Óƒy Ï̂§Ó˚ x˛õÓ˚
≤Ãyhs˝ !Ó®%Ó˚ fiÌylyAÜ˛ • Ï̂ÓÈüüüÈ

a)   (–6,7)   b)  (6,–7)   c)  (4,2)     d)  (5,3)

14. (7,–6) ~ÓÇ (3,4) !Ó®%m Ï̂Î˚Ó˚ §Ç Ï̂ÎyçÜ˛ ˆÓ˚áyÇ¢ ˆÎ !Ó®%̂ Ïï˛ 1:2 xl%̨ õy Ï̂ï˛ xhs˝!Ó≈Ë˛=˛ •Î˚ñ ˆ§!ê˛ ˆÜ˛yl ˛õy Ï̂ò ÌyÜ˛ Ï̂Ó⁄

a)   ≤ÃÌÙ ˛õyò    b)   !mï˛#Î˚ ˛õyò    c)    ï,̨ ï˛#Î˚  ˛õyò     d)  ã˛ï%̨ Ì≈ ˛õyò

15. ~Ü˛!ê˛ !eË%̨ Ï̂çÓ˚ !ï˛l!ê˛ ¢#£Ï≈!Ó®%Ó˚ fiÌylyAÜ˛ A (3,0) ,  B (7,0) ~ÓÇ C (8,4) • Ï̂°ñ ~Ó˚ ˆ«˛eÊ˛° • Ï̂ÓÈüüüÈ

a) 14    b)  28   c)  8    d)  6

16. Î!ò A (1,2),   B (0,0) ~ÓÇ C (a,b) !Ó®% !ï˛l!ê˛ §Ù Ï̂Ó˚á •Î˚ñ ï˛ Ï̂ÓüüüÈ

a)  a=b    b)  a=2b   c) 2a = b   d)   a= –b

17. Î!ò  A (2,3),  B (5,K) ~ÓÇ  C (6,7) !Ó®%à%̂ Ï°y §Ù Ï̂Ó˚á •Î˚ñ ï˛ Ï̂ÓÈüüüÈ

a)  K=4    b)  K=6   c)  K = −
3

2
    d)  K =

11

4

18. (–8,4), (–6,6) ~ÓÇ (–3,9) !Ó®%à%̂ Ï°y !ò Ï̂Î˚ à!ë˛ï˛ !eË%̨ Ï̂çÓ˚ ˆ«˛eÊ˛° •°ÈüüüÈ

a) 2   b)  1    c)  0     d)  5

II. ¢)lƒfiÌyl ˛õ)Ó˚î Ü˛ Ï̂Ó˚y ı

1. Î!ò (2,–2)  ~ÓÇ (–1, x) !Ó®%m Ï̂Î˚Ó˚ Ù Ï̂ôƒ ò)Ó˚c 5 ~Ü˛Ü˛ •Î˚ ï˛ Ï̂Ó x ~Ó˚ Ùyl • Ï̂Ó–––– –

2. Î!ò (4, P)  ~ÓÇ (1, 0) !Ó®%m Ï̂Î˚Ó˚ Ù Ï̂ôƒ ò)Ó˚c 5 ~Ü˛Ü˛ •Î˚ñ ï˛ Ï̂Ó P ~Ó˚ Ùyl • Ï̂Ó –––––

3. (1,0) ~ÓÇ (2, cotθ ) !Ó®%m Ï̂Î˚Ó˚ Ù Ï̂ôƒ ò)Ó˚c –––––

4. Î!ò Q (–6, 5)  ~ÓÇ R (–2,3) !Ó®%m Ï̂Î˚Ó˚ §Ç Ï̂ÎyçÜ˛ ˆÓ˚áyÇ Ï̂¢Ó˚ Ùôƒ!Ó®%Ó˚ fiÌylyAÜ˛  P
a

2
4,









  • Ï̂° a ~Ó˚

Ùyl • Ï̂Ó –––––

5. A (–1, y) ~ÓÇ B (5,7) !Ó®%mÎ˚ ~Ü˛!ê˛ Ó,̂ Ï_Ó˚ í z̨̨ õÓ˚ xÓ!fiÌï˛ ~ÓÇ Ó,_!ê˛Ó˚ ˆÜ˛ Ï̂wÓ˚ fiÌylyAÜ˛ O (2, –3y) •Î˚ñ ï˛ Ï̂Ó  y
~Ó˚ Ùyl • Ï̂Ó –––––
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6. Î!ò P (k–1, 2) !Ó®%!ê˛  A (3, k) ~ÓÇ  B(k, 5) !Ó®%mÎ˚ ˆÌ Ï̂Ü˛ §Ùò)Ó˚Óï˛#≈ •Î˚ ï˛ Ï̂Ó k ~Ó˚ Ùyl •°––––

7. Î!ò (a, 0), (0,b) ~ÓÇ (1,1) !Ó®%à%̂ Ï°y §Ù Ï̂Ó˚á •Î˚ñ ï˛ Ï̂Ó 
1 1

a b
+ = ––– –

8. (0,1), (1,2) ~ÓÇ  (0,2) !Ó®%%à%̂ Ï°y !ò Ï̂Î˚ à!ë˛ï˛ !eË%̨ Ï̂çÓ˚ Ë˛Ó˚̂ ÏÜ˛ Ï̂wÓ˚ fiÌylyAÜ˛ •° –––––

9. (a, b + c),  (b, c + a) ~ÓÇ (c, a + b) !Ó®%à%̂ Ï°y !ò Ï̂Î˚ à!ë˛ï˛ !eË%̨ Ï̂çÓ˚ ˆ«˛eÊ˛° •°––– –

10. Î!ò (5,1), (–2, –3) ~ÓÇ (8, 2m) !Ó®%à%̂ Ï°y §Ù Ï̂Ó˚á •Î˚ñ ï˛ Ï̂Ó m ~Ó˚ Ùyl •° ––––

11 Î!ò (1,2), (3,4) ~ÓÇ (0,6) ~Ü˛!ê˛ §yÙhs˝!Ó˚̂ ÏÜ˛Ó˚ !ï˛l!ê˛ ¢#£Ï≈!Ó®% •Î˚ñ ï˛ Ï̂Ó ï˛yÓ˚ ã˛ï%̨ Ì≈ ¢#£Ï≈!Ó®%!ê˛ •° ––––

III. !l¡¨!°!áï˛ ≤ÃŸ¿à%̂ Ï°yÓ˚ í z̨_Ó˚ òyG ı

1. O (0,0),  A (6,0) ~ÓÇ B (0,4) !Ó®%à%̂ Ï°y !ò Ï̂Î˚ à!ë˛ï˛ !eË%̨ Ï̂çÓ˚ ˆ«˛eÊ˛° !lî≈Î˚ Ü˛ Ï̂Ó˚y–

2. (–2, x) ~ÓÇ (x,–3) !Ó®%m Ï̂Î˚Ó˚ ò)Ó˚̂ ÏcÓ˚ Ó Ï̂à≈Ó˚ Ùyl 85 ~Ü˛Ü˛ • Ï̂°ñ x ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

3. (x
1
, y

1
),  (x

2
, y

2
) ~ÓÇ (x

3
, y

3
) fiÌylyAÜ˛ !Ó!¢T˛ !Ó®%à%̂ Ï°y §Ù Ï̂Ó˚á •GÎ˚yÓ˚ ¢ï≈̨  !lî≈Î˚ Ü˛ Ï̂Ó˚y–

4. Î!ò A (6,5) ~ÓÇ B (4, y) !Ó®%m Ï̂Î˚Ó˚ §Ç Ï̂ÎyçÜ˛ ̂ Ó˚áyÇ Ï̂¢Ó˚ Ùôƒ!Ó®%Ó˚ fiÌylyAÜ˛ P (5, 6) •Î˚ñ ï˛ Ï̂Ó y ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

5. (0,4), (0,0) ~ÓÇ (3,0) !Ó®%à%̂ Ï°y !ò Ï̂Î˚ à!ë˛ï˛ !eË%̨ Ï̂çÓ˚ ˛õ!Ó˚§#Ùy !lî≈Î˚ Ü˛ Ï̂Ó˚y–

6. (a,b) !Ó®%!ê˛ (–3, 4) ~ÓÇ (3,6) !Ó®%mÎ˚ ˆÌ Ï̂Ü˛ §Ùò)Ó˚Óï˛#≈ • Ï̂° a ~ÓÇ b ~Ó˚ Ù Ï̂ôƒ §¡õÜ≈̨  !lî≈Î˚ Ü˛ Ï̂Ó˚y–

7. Î!ò ABCD §yÙyhs˝!Ó˚̂ ÏÜ˛Ó˚ !ï˛l!ê˛ ¢#£Ï≈!Ó®%  A (1, 2), B (4, 3) ~ÓÇ C (6, 6) •Î˚ñ ï˛ Ï̂Ó §yÙyhs˝!Ó˚Ü˛!ê˛Ó˚ ã˛ï%̨ Ì≈ ¢#£Ï≈!Ó®%%
D !lî≈Î˚ Ü˛ Ï̂Ó˚y–

8. A(6,3) ~ÓÇ B (–4, 5) !Ó®%m Ï̂Î˚Ó˚ §Ç Ï̂ÎyçÜ˛ ˆÓ˚áyÇ¢ Ï̂Ü˛ 0
21

5
,









 !Ó®%!ê˛ Ü˛# xl%̨ õy Ï̂ï˛ !ÓË˛=˛ Ü˛ Ï̂Ó˚⁄

9. (2, –3) ~ÓÇ (5,6) !Ó®%m Ï̂Î˚Ó˚ §Ç Ï̂ÎyçÜ˛ ˆÓ˚áyÇ¢ Ü˛# xl%̨ õy Ï̂ï˛ x x«˛ myÓ˚y !ÓË˛=˛ •Î˚ñ ï˛y !lî≈Î˚ Ü˛ Ï̂Ó˚y–

10. Î!ò  A (2, 3), B (4, k) ~ÓÇ C (6, 2) !Ó®%à%̂ Ï°y §Ù Ï̂Ó˚á •Î˚ ï˛ Ï̂Ó k ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

11. ~Ùl ~Ü˛!ê˛ !Ó®%Ó˚ fiÌylyAÜ˛ !lî≈Î˚ Ü˛ Ï̂Ó˚y Îy ∆AOB ~Ó˚ !ï˛l!ê˛ ¢#£Ï≈!Ó®% A(2x,0), O (0,0) ~ÓÇ B (0, 2y) ˆÌ Ï̂Ü˛
§Ùò)Ó˚Óï˛#≈ •Î˚–

12.  (8,9) ~ÓÇ (–7,4) !Ó®%m Ï̂Î˚Ó˚ §Ç Ï̂ÎyçÜ˛ ˆÓ˚áyÇ¢ ˆÎ !Ó®%̂ Ïï˛  2:3 xl%̨ õy Ï̂ï˛ xhs˝!Ó≈Ë˛=˛ •Î˚ ï˛yÓ˚ fiÌylyAÜ˛ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

IV. !l¡¨!°!áï˛ í z̨!=˛à%̂ Ï°y §ï˛ƒ xÌÓy !ÙÌƒy !° Ï̂áy ı

1. (5,–6) ~ÓÇ (5,6) !Ó®%%à%̂ Ï°y  x x«˛ ˆÌ Ï̂Ü˛ §Ùò)Ó˚Óï˛#≈–
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2. (8,0) !Ó®%!ê˛ x x Ï̂«˛ xÓ!fiÌï˛–

3. ~Ü˛!ê˛ !eË%̨ ç • Ï̂Óñ Î!ò ò%•z Óy•%Ó˚ ˆÎyàÊ˛° ï,̨ ï˛#Î˚ Óy•% x Į̈̂ õ«˛y «%̨ oï˛Ó˚ •Î˚–

4. Ù)°!Ó®% ˆÌ Ï̂Ü˛ (–4,–3) !Ó®%Ó˚ ò)Ó˚c 5 ~Ü˛Ü˛–

5. A (–4, 6) ~ÓÇ B (–4,–6)  !Ó®%mÎ˚ §Ç Ï̂ÎyçÜ˛ ˆÓ˚áyÓ˚ í z̨̨ õÓ˚ P (–4, 2) !Ó®%!ê˛˛ xÓ!fiÌï˛–

6. (0,5), (0, –9) ~ÓÇ (3,6) !Ó®%à%̂ Ï°y §Ù Ï̂Ó˚á–

 !ÓË˛yàÈüÈá˛   å≤Ã!ï˛!ê˛ 2l¡∫Ó˚ä

§Ç!«˛Æ í z̨_Ó˚ôÙ#≈ ≤ÃŸ¿yÓ!° ı

1. Î!ò A (–3, –14) ~ÓÇ B (a,–5) !Ó®%%m Ï̂Î˚Ó˚ Ù Ï̂ôƒ ò)Ó˚c 9 ~Ü˛Ü˛ •Î˚ñ ï˛ Ï̂Ó a ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

2.  P(–1,3) ~ÓÇ Q (2,5) !Ó®%%m Ï̂Î˚Ó˚ §Ç Ï̂ÎyçÜ˛ ̂ Ó˚áyÇ Ï̂¢Ó˚ í z̨̨ õÓ˚ R ~Ó)̨̊ õ ~Ü˛!ê˛ !Ó®% ̂ Î PR = 
3

5
 PQ •Î˚ñ ï˛ Ï̂Ó R !Ó®%Ó˚

fiÌylyAÜ˛ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

3. ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎñ (3,0), (6,4) ~ÓÇ (–1, 3) !Ó®% !ï˛l!ê˛ ~Ü˛!ê˛ §Ù Ï̂Ü˛yî# §Ù!mÓy•% !eË%̨ Ï̂çÓ˚ ¢#£Ï≈!Ó®%–

4. ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎñ (7,9), (3,–7) ~ÓÇ (–3, 3) !Ó®% !ï˛l!ê˛ ~Ü˛!ê˛ §Ù Ï̂Ü˛yî# §Ù!mÓy•% !eË%̨ Ï̂çÓ˚ ¢#£Ï≈!Ó®%–

5. A (5,–6)  ~ÓÇ B (–7,5) !Ó®%m Ï̂Î˚Ó˚ §Ç Ï̂ÎyçÜ˛ ˆÓ˚áyÇ¢ ˆÎ !Ó®%̂ Ïï˛ §Ù!eá![˛ï˛ •Î˚ñ ï˛yÓ˚ fiÌylyAÜ˛ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

6. ~Ü˛!ê˛ Ó,̂ Ï_Ó˚ ˆÜ˛w (2a, a–7) !Ó®%̂ Ïï˛ ~ÓÇ ~Ó˚ Óƒy§ 10√2 ~Ü˛Ü˛– Î!ò Ó,_!ê˛ (11, –9) !Ó®%àyÙ# •Î˚ñ ï˛ Ï̂Ó ‘a’ ~Ó˚ Ùyl
!lî≈Î˚ Ü˛ Ï̂Ó˚y–

7. P, Q ~ÓÇ R !Ó®%Ó˚ fiÌylyAÜ˛ ÎÌyÜ ̨ Ï̂Ù (6,–1, (1, 3) ~ÓÇ (x, 8) – !Ó®% !ï˛l!ê˛ ~Ó)̨̊ õË˛y Ï̂Ó Ó˚̂ ÏÎ˚̂ ÏSÈ ˆÎ PQ = QR •Î˚–
x ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

8. ~Ü˛!ê˛ §ÙÓy•% !eË%̨ Ï̂çÓ˚ ò%•z!ê˛ ¢#£Ï≈!Ó®%Ó˚ fiÌylyAÜ˛ (–4, 0) ~ÓÇ (4, 0)ñ !eË%̨ ç!ê˛Ó˚ ï,̨ ï˛#Î˚ ¢#£Ï≈!Ó®%Ó˚ fiÌylyAÜ˛ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

9. Î!ò ∆ PQR ~Ó˚ PQ, QR ~ÓÇ RP Óy•%Ó˚ Ùôƒ!Ó®%Ó˚ fiÌylyAÜ˛ ÎÌyÜ ̨ Ï̂Ù A (2, –2), B (3,4) ~ÓÇ  C (7,2) •Î˚ ï˛ Ï̂Ó
!eË%̨ ç!ê˛Ó˚ ¢#£Ï≈!Ó®%à%̂ Ï°yÓ˚ fiÌylyAÜ˛ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

10. ∆ ABC ~Ó˚ AD ÙôƒÙyÓ˚ A ~ÓÇ D  !Ó®%Ó˚ fiÌylyAÜ˛ (–1,2) ~ÓÇ (3,4) • Ï̂° !eË%̨ ç ABC ~Ó˚ Ë˛Ó˚̂ ÏÜ˛ Ï̂wÓ˚ fiÌylyAÜ˛
!lî≈Î˚ Ü˛ Ï̂Ó˚y–

11. Î!ò P(–3,9), Q (a,b) ~ÓÇ R (4,–5) !Ó®%à%̂ Ï°y §Ù Ï̂Ó˚á ~ÓÇ a+b = 1 •Î˚ ï˛ Ï̂Ó a ~ÓÇ b ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

12. Î!ò A (x,y), B (1,2) ~ÓÇ C (2,1) !Ó®%à%̂ Ï°y !ò Ï̂Î˚ à!ë˛ï˛ ∆ ABC ~Ó˚ ˆ«˛eÊ˛° 6 Óà≈~Ü˛Ü˛ •Î˚ ï˛ Ï̂Ó ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎ
x+y= 15 xÌÓy  x+y+9 = 0
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13. Î!ò A (a,0) ~ÓÇ B(0,b) !Ó®%mÎ˚àyÙ# ˆÜ˛y Ï̂ly ˆÓ˚áyÓ˚ í z̨̨ õÓ˚ P (x,y) ˆÎ ˆÜ˛y Ï̂ly ~Ü˛!ê˛ !Ó®% •Î˚ñ ï˛ Ï̂Ó ˆòáyG ˆÎ

 
x

a

y

b
+ = 1.

14. ABC !eË%̨ Ï̂çÓ˚ ¢#£Ï≈!Ó®%à%̂ Ï°y  A (7,–3), B (5,3) ~ÓÇ C (3,–1) • Ï̂°ñ ÙôƒÙy AD ~ÓÇ BE ~Ó˚ ˜òâ≈ƒ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

15. Î!ò a ≠ b ≠ c •Î˚ñ ï˛ Ï̂Ó ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎ (a,a2), (b,b2), (c,c2) !Ó®%à%̂ Ï°y §Ù Ï̂Ó˚á lÎ˚–

16. PQRS ã˛ï%̨ Ë%≈̨ Ï̂çÓ˚ ã˛yÓ˚!ê˛ ¢#£Ï≈!Ó®%%Ó˚ fiÌylyAÜ˛  P(–5, –3), Q(–4,–6), R(2,–3) ~ÓÇ S(1,2) – ã˛ï%̨ Ë%≈̨ Ï̂çÓ˚ ˆ«˛eÊ˛°
!lî≈Î˚ Ü˛ Ï̂Ó˚y–

17. Î!ò ~Ü˛!ê˛ §yÙyhs˝!Ó˚̂ ÏÜ˛Ó˚ ò%!ê˛ §!ß¨!•ï˛ ¢#£Ï≈!Ó®%Ó˚ fiÌylyAÜ˛  (3,2) ~ÓÇ (–1,0) ~ÓÇ ò%!ê˛ Ü˛î≈ (2, –5) !Ó®%̂ Ïï˛ ˆSÈò Ü˛ Ï̂Ó˚ ï˛ Ï̂Ó
x˛õÓ˚ ò%!ê˛ ¢#£Ï≈!Ó®%Ó˚ fiÌylyAÜ˛ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

!ÓË˛yàÈüÈà  å≤Ã!ï˛!ê˛ 3/4 l¡∫Ó˚ä

ò#â≈ í z̨_Ó˚ôÙ#≈ ≤ÃŸ¿ ı

1. Î!ò A (1,–2), B (2,3), C (–3, 2) ~ÓÇ D (–4, –3) !Ó®%à%̂ Ï°y ABCD §yÙyhs˝!Ó˚̂ ÏÜ˛Ó˚ ã˛yÓ˚!ê˛ ¢#£Ï≈!Ó®%% •Î˚ñ ˆÎáy Ï̂l
AB §yÙyhs˝!Ó˚̂ ÏÜ˛Ó˚ Ë)̨ !Ù •Î˚ñ ï˛y• Ï̂° §yÙyhs˝!Ó˚̂ ÏÜ˛Ó˚ í z̨Fã˛ï˛y !lî≈Î˚ Ü˛ Ï̂Ó˚y–

2. ò%!ê˛ !Ó®% A G B ~Ó˚ fiÌylyAÜ˛ ÎÌyÜ ̨ Ï̂Ù (3,4) ~ÓÇ (5, –2) • Ï̂°ñ P !Ó®%Ó˚ fiÌylyAÜ˛ !lî≈Î˚ Ü˛ Ï̂Ó˚yñ Î!ò  PA = PB •Î˚ ~ÓÇ
∆ PAB ~Ó˚ ˆ«˛eÊ˛° = 10 Óà≈~Ü˛Ü˛ •Î˚–

3. ABC !eË%̨ Ï̂çÓ˚ ¢#£Ï≈!Ó®%à%̂ Ï°y •° ÎÌyÜ ̨ Ï̂Ù A (4,6), B (1,5) ~ÓÇ C (7,2) – ~Ü˛!ê˛ §Ó˚° Ï̂Ó˚áy xAÜ˛l Ü˛Ó˚y •° ~ÓÇ

ˆÓ˚áy!ê˛ !eË%̨ Ï̂çÓ˚ AB G AC Óy•%̂ ÏÜ˛ ÎÌyÜ ̨ Ï̂Ù D G E !Ó®%%̂ Ïï˛ ~ÙlË˛y Ï̂Ó ̂ SÈò Ü˛ Ï̂Ó˚ ̂ Îñ  
AD

AB
=

AE

AC
=

1

4
. •Î˚–  ∆ ADE

~Ó˚ ˆ«˛eÊ˛° !lî≈Î˚ Ü˛ Ï̂Ó˚y–∆ ADE G ∆ ABC ~Ó˚ ˆ«˛eÊ˛ Ï̂°Ó˚ xl%̨ õyï˛ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

4. ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎñ (2, –2) (8,4), (5,7) ~ÓÇ (–1, 1) !Ó®% ã˛yÓ˚!ê˛ Ï̂Ü˛ ˛õÓ˚̨ õÓ˚ Î%=˛ Ü˛Ó˚̂ Ï° ~Ü˛!ê˛ xyÎ˚ï˛ Ï̂«˛e í z̨Í˛õß¨ • Ï̂Ó–

5. (3,4), (3,–6) ~ÓÇ (–1, 2) ¢#£Ï≈!Ó®% !Ó!¢T˛ !eË%̨ Ï̂çÓ˚ ˛õ!Ó˚̂ ÏÜ˛w ~ÓÇ ˛õ!Ó˚Óƒy§yô≈ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

6. ~Ü˛!ê˛ ã˛ï%̨ Ë%≈̨ Ï̂çÓ˚ ¢#£Ï≈!Ó®%à%̂ Ï°yÓ˚ fiÌylyAÜ˛ (3,–2), (2,3), (–4, –2) ~ÓÇ (–3, –5) – ã˛ï%̨ Ë%≈̨ Ï̂çÓ˚ ˆ«˛eÊ˛° !lî≈Î˚ Ü˛ Ï̂Ó˚y–

7. Î!ò ~Ü˛!ê˛ §Ùï˛ Ï̂°Ó˚ G˛õÓ˚ ã˛yÓ˚!ê˛ !Ó®%Ó˚ fiÌylyAÜ˛  P (2,–1), Q (3,4), R (–2,3) ~ÓÇ S (–3,2) •Î˚ ï˛ Ï̂Ó ˆòáyG ˆÎ
PQRS ~Ü˛!ê˛ Ó˚¡∫§ !Ü˛v Óà≈̂ Ï«˛e lÎ˚– Ó˚¡∫̂ Ï§Ó˚ ˆ«˛eÊ˛° !lî≈Î˚ Ü˛ Ï̂Ó˚y–

8. ~Ü˛!ê˛ Óà≈̂ Ï«˛ Ï̂eÓ˚ ò%•z!ê˛ !Ó˛õÓ˚#ï˛ ¢#£Ï≈!Ó®%Ó˚ fiÌylyAÜ˛ (–1,2) ~ÓÇ (3,2)ñ x˛õÓ˚ ò%!ê˛ ¢#£Ï≈!Ó®%%Ó˚ fiÌylyAÜ˛ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

9. P (3,3) ~ÓÇ Q (6, –6) !Ó®%m Ï̂Î˚Ó˚ §Ç Ï̂ÎyçÜ˛ ˆÓ˚áyÇ¢ A ~ÓÇ B !Ó®%̂ Ïï˛ ~Ó)̨̊ õË˛y Ï̂Ó §Ù!eá![˛ï˛ •Î˚ñ Îy Ï̂ï˛ A !Ó®%!ê˛ P
!Ó®%Ó˚ !lÜ˛ê˛Óï˛#≈– Î!ò A !Ó®% 2x+y+k §Ó˚° Ï̂Ó˚áyÓ˚ G˛õÓ˚ xÓfiÌyl Ü˛ Ï̂Ó˚ñ ï˛ Ï̂Ó k ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–
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10. A (–10,4) ~ÓÇ B(–2,0) !Ó®%m Ï̂Î˚Ó˚ §Ç Ï̂ÎyçÜ˛ ̂ Ó˚áyÇ Ï̂¢Ó˚ Ùôƒ!Ó®% P !Ó®%!ê˛ñ  C (–9, –4) ~ÓÇ D (–4, y) !Ó®%m Ï̂Î˚Ó˚
§Ç Ï̂ÎyçÜ˛ ̂ Ó˚áyÇ Ï̂¢Ó˚ G˛õÓ˚ xÓ!fiÌï˛– P !Ó®%!ê˛ CD ̂ Ó˚áyÇ¢ Ï̂Ü˛ !Ü˛ xl%̨ õy Ï̂ï˛ !ÓË˛=˛ Ü˛ Ï̂Ó˚ñ ï˛y !lî≈Î˚ Ü˛ Ï̂Ó˚y ~ÓÇ y ~Ó˚ Ùyl !lî≈Î˚
Ü˛ Ï̂Ó˚y–

11. ∆ ABC ~Ó˚ ¢#£Ï≈!Ó®%à%̂ Ï°y  A (4,–6), B (3,–2) ~ÓÇ C (5, 2) ~ÓÇ G•z !eË%̨ ç!ê˛Ó˚  ˆÎÈüÈˆÜ˛y Ï̂ly ÙôƒÙy !eË%̨ ç!ê˛ Ï̂Ü˛
§Ùyl ò%•z!ê˛ ˆ«˛eÊ˛ Ï̂° !ÓË˛=˛ Ü˛ Ï̂Ó˚ñ ï˛y Îyã˛y•z Ü˛ Ï̂Ó˚y–

12.  A ~ÓÇ B !Ó®%Ó˚ fiÌylyAÜ˛ ÎÌyÜ ̨ Ï̂Ù (3,–4) ~ÓÇ (3,8) • Ï̂°ñ P !Ó®%Ó˚ fiÌylyAÜ˛ !lî≈Î˚ Ü˛ Ï̂Ó˚yñ Î!ò P !Ó®%!ê˛ AB ̂ Ó˚áyÇ Ï̂¢Ó˚

G˛õÓ˚ xÓ!fiÌï˛ ~ÓÇ AP= 
4

9
AB •Î˚–

13. Î!ò  (–3,2), (–5,–5), (2, –5) ~ÓÇ (4,4)  !Ó®%à%̂ Ï°y Ü ̨ Ùyß∫̂ ÏÎ˚ ~Ü˛!ê˛ Ó˚¡∫̂ Ï§Ó˚ ¢#£Ï≈!Ó®% •Î˚ñ ï˛ Ï̂Ó Ó˚¡∫̂ Ï§Ó˚ ̂ «˛eÊ˛° !lî≈Î˚
Ü˛ Ï̂Ó˚y–

14. 2x + 3y – 2=0 §Ó˚° Ï̂Ó˚áy (2,–1) ~ÓÇ (5,7) !Ó®%m Ï̂Î˚Ó˚ §Ç Ï̂ÎyçÜ˛ ̂ Ó˚áyÇ¢ Ï̂Ü˛ Ü˛# xl%̨ õy Ï̂ï˛ !ÓË˛=˛ Ü˛ Ï̂Ó˚ñ ï˛y !lî≈Î˚ Ü˛ Ï̂Ó˚y–
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 í z̨_Ó˚Ùy°y

!ÓË˛yàÈüÈÜ˛

I. 1)  c   2)  b   3) c    4) b    5) a     6) c    7) a   8) d    9)  d    10) b   11) a

12) d   13)  a   14)  d   15) c    16) c   17) b    18)  c

II. 1)  2,–6     2)  ± 4    3)  Coseccθ    4)  –8       5)  y = –1     6)  k =1 Óy  k = 5

7)   1      8) 
1

3

5

3
,  









     9)  0    10) 

19

14
    11)  (2,4)

III. 1)  12 Óà≈ ~Ü˛Ü˛   2. x = –9, 4     3)  x
1

 (y
2

 –y
3

 ) + x
2

 (y
3

 –y
1

 )+x
3

 (y
1

 –y
2

 ) = 0

4)  7      5)  12 ~Ü˛Ü˛    6)  3a + b = 5    7)  (3, 5)      8)  3:2 xl%̨ õy Ï̂ï˛ xhs˝!Ó≈Ë˛=˛    9)  1:2

10)  k = 
5

2
    11)  (x,y)     12)  (2, 7)

IV. 1)  §ï˛ƒ 2)  §ï˛ƒ    3) !ÙÌƒy    4) §ï˛ƒ     5) §ï˛ƒ      6)  !ÙÌƒy

!ÓË˛yàÈüÈá

1)   a = –3     2)  R = 
4

5

21

5
,









    5)  1

7

3
3

4

3
, , ,−









 − −









   6) x=5,3    7)  5 Óy –3

8)   (0, 4√3), (0, –4√3)    9)   P (6, –4), Q (–2,0),  R (8,8)     10) 
5

3

10

3
,  











11)  a = 2, b = –1  14)  AD= 5 ~Ü˛Ü   BE = 5 ~Ü˛Ü    16) 28  Óà≈ ~Ü˛Ü

17)  (1, –12) , (5, –10)

!ÓË˛yàÈüÈà

1)
24

6
    2)  (7,2)  Óy  (1,6)   3)  ∆ ADE = 

15

32
 sq. units   5) (3,–1), 5  ~Ü˛Ü

6)   28 Óà≈ ~Ü˛Ü   7)   24 Óà≈ ~Ü˛Ü  8)  (1,0) ~ÓÇ (1,4)      9) k=–8   10)  3:2, y = 6

12) 3
4

3
,









    13)  9 37  Óà≈ ~Ü˛Ü   14)  1:29
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xôƒyÎ̊ÈüÈ8

!e Ï̂Ü˛yî!Ù!ï˛Ó̊ ˛õ!Ó̊ã˛Î̊
(INTRODUCTION TO TRIGONOMETRY)

Ù)° !Ó£ÏÎ˚ ~ÓÇ §)eyÓ!° ı

l B §Ù Ï̂Ü˛yî !Ó!¢T˛ !eË %̨˛ç ABC ÈüÈ~ ̂ Ü˛yî A ÈüÈ~Ó̊ !e Ï̂Ü˛yî!Ù!ï˛Ü˛
xl%̨ õyï˛ §Ù)• !lô≈yÓ˚î Ü˛Ó˚y •°ı

l ∠A ~Ó˚ §y•zl (sine) = sin A = 
ˆÜ˛yî üÈ~Ó˚ !Ó˛õÓ˚#ï˛ Óy•

x!ï˛Ë %̨ç
%A BC

AC
=

l  ∠A ~Ó˚ ˆÜ˛y§y•zl (cosine) = cos A =  
ˆÜ˛yî üÈ~Ó˚ §!ß¨!•ï˛˛ Óy•%

x!ï˛Ë %̨˛ç
A AB

AC
=

l ∠A ~Ó˚ ê˛ƒylçƒyrê˛  (Tangent) = tan A= 
ˆÜ˛yî üÈ~Ó˚ !Ó˛õÓ˚#ï˛ Óy•
ˆÜ˛yî üÈ~Ó˚ §!ß¨!•ï˛˛ Óy•

%

%

A 

A 

BC

A
=

BB

l ∠A  ~Ó˚ ˆÜ˛y Ï̂§Ü˛ƒyrê˛ (cosecant)  = cosec A = 
1

sin A
=

AC

BC

l ∠A  ~Ó˚ ˆ§Ü˛ƒyrê˛  (secant) = sec A =  
1

cos A
=

AC

AB

l ∠A  ~Ó˚ ˆÜ˛yê˛ƒylçƒyrê˛ (cotangent) = cot A = 
1

tan A
=

AB

BC

l tan A =  
sin

cos

A

A

l cot A = 
cos

sin

A

A

C

B A
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l ˆÜ˛y Ï̂ly ~Ü˛!ê˛ ˆÜ˛y Ï̂îÓ˚ !e Ï̂Ü˛yî!Ù!ï˛Ü˛ xl%̨ õyï˛ !eË%̨ Ï̂çÓ˚ Óy•%à%̂ Ï°yÓ˚ ˜ò Ï̂â≈ƒÓ˚ ˛õ!Ó˚Óï≈̨ Ï̂l ˛õ!Ó˚Ó!ï≈̨ ï˛ •Î˚ lyñ Î!ò ˆÜ˛yî!ê˛ !fiÌÓ˚
Ìy Ï̂Ü˛–

l Î!ò ~Ü˛!ê˛ ̂ Ü˛y Ï̂îÓ˚ !e Ï̂Ü˛yî!Ù!ï˛Ü˛ xl%̨ õyï˛ ̂ òGÎ˚y Ìy Ï̂Ü˛ñ ï˛ Ï̂Ó ̇  ̂ Ü˛y Ï̂îÓ˚ x˛õÓ˚ !e Ï̂Ü˛yî!Ù!ï˛Ü˛ xl%̨ õyï˛à%̂ Ï°y !lî≈Î˚ Ü˛Ó˚̂ Ïï˛ ̨õy!Ó˚–

l  0°, 30°, 45°, 60° ~ÓÇ 90°.ˆÜ˛y Ï̂îÓ˚ !e Ï̂Ü˛yî!Ù!ï˛Ü˛ xl%̨ õyï˛ §Ù)• ı

l sin A ~ÓÇ cos A ÈüÈ~Ó˚ Ùyl 1 ~Ó˚ ̂ Ó!¢ • Ï̂Ó lyñ xyÓyÓ˚ ̂ Îáy Ï̂l sec A xÌÓy cosec A ÈüÈ~Ó˚ Ùyl §Ó§ÙÎ˚ 1 ~Ó˚ ̂ ã˛ Ï̂Î˚ ̂ Ó!¢
Óy §Ùyl • Ï̂Ó–

l ˛õ)Ó˚Ü˛ ˆÜ˛y Ï̂îÓ˚ !e Ï̂Ü˛yî!Ù!ï˛Ü˛ xl%̨ õyï˛ §Ù)• ı

sin (90°–A) = cos A cos (90°–A) = sin A

cosec (90° –A) = sec A sec (90°–A) = cosec A

tan (90°–A) = cot A cot (90°–A) = tan A

l !e Ï̂Ü˛yî!Ù!ï˛Ü˛ x Ï̂Ë˛òyÓ!° ı

Cos2A + sin2A = 1

1 + tan2A = sec2A

cot2A + 1 = cosec2A

∠∠∠∠∠ A 0° 30° 45° 60° 90°

sin A 0
1

2

1

2

3

2
1

cos A 1
3

2

1

2

1

2
0

tan A 0
1

3
1 3 x§ÇK˛yï˛

cosec A x§ÇK˛yï˛ 2 2

2

3
1

sec A 1
2

3
2 2 x§ÇK˛yï˛

cot A x§ÇK˛yï˛ 3 1
1

3
0
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 xl%¢#°l# ÈüÈ 4

!ÓË˛yàÈüÈÜ˛  å≤Ã!ï˛!ê˛ 1 l¡∫Ó˚ä

I. §!ë˛Ü˛ í z̨_Ó˚!ê˛ ÓySÈy•z Ü˛ Ï̂Ó˚y ı

1.
sec  

cosec 

30

60

°

°
  = ?

a)  
2

3
     b)  

3

2
   c)  3     d)  1

2. tan 5° tan 25° tan 30° tan 65° tan 85° = ?

a)  3     b)  
1

3
   c)  1    d)  ~ Ï̂òÓ˚ ˆÜ˛yl!ê˛•z lÎ˚–

3.
2 63 1 2 27

3 17 2 3 73

2 2

2 2

sin sin

cos cos

° + + °

− + °
°

 =?

a)  
3

2
     b)  

2

3
   c)  2     d)  3

4. Î!ò  sec 4A = cosec (A–10°) •Î˚ñ ˆÎáy Ï̂l 4A ~Ü˛!ê˛ §))- Ï̂Ü˛yîñ ï˛ Ï̂Ó ∠A = ?

a)   20°   b)  30°   c)  40°    d)  50°

5.
2 30 52 38

70 20

2 2 2

2 2

tan sec sin

tan

° ° °

° °

−cosec
 =?

a)  2     b)  
1

2
   c)  

2

3
    d)  

3

2

6. Î!ò 2 sin 2θ  = √3 •Î˚ñ ï˛ Ï̂Ó θ = ?

a)   30°   b)  45°   c)  60°    d)  90°

7. (cos0°+sin30°+sin45°) (sin 90° + cos 60° – cos 45°) = ?

a)   
5

6
     b)  

5

8
   c)  

3

5
    d)  

7

4

8. Î!ò cosec θ = √10  •Î˚ñ ï˛ Ï̂Ó sec θ = ?

a)   
3

10
   b)  

10

3
  c)  

1

10
    d)  

2

10
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9. Î!ò sin θ = 
a

b
 •Î˚ñ ï˛ Ï̂Ó cos θ = ?

a)  
b

b a
2 2

−

    b)  
b a

b

2 2
−

  c)  
a

b a
2 2

−

    d)  
b

a

10. Î!ò tan θ = 
a

b
 •Î˚ñ ï˛ Ï̂Ó 

(cos sin )

(cos sin )

θ θ

θ θ

+

−
 =?

a)   
a b

a b

+

−

   b)  
a b

a b

−

+

  c)   
b a

b a

+

−

   d)  
b a

b a

−

+

11. (sec A + tan A) (1–sin A) = ?

a)  sin A   b)  cos A   c)  sec A     d)  cosec A

12. Î!ò cos 9α  = sinα  ~ÓÇ 9α  < 90° •Î˚ñ ï˛ Ï̂Ó tan 5α ÈüÈ~Ó˚ Ùyl

a)  
1

3
    b)  3    c) 1     d) 0

II. ¢)lƒfiÌyl ˛õ)Ó˚î Ü˛Ó˚ ı

13. (sin 30° + cos 30°)2 – (sin 60° – cos 60°)2  ~Ó˚ Ùyl –––––

14. Î!ò sin α = 
1

2
  ~ÓÇ cos β = 

1

2
 •Î˚ñ ï˛ Ï̂Ó α + β  = –––––

15. (sin 45° + cos 45° )  ÈüÈ~Ó˚ Ùyl •°  –––––

16. Î!ò  sin A = 
1

2
 •Î˚ñ ï˛ Ï̂Ó cot A = ––––––.

17. Î!ò C §Ù Ï̂Ü˛yî !Ó!¢T˛ ABC !eË%̨ ç •Î˚ñ ï˛ Ï̂Ó cos (A+B) ~Ó˚ Ùyl •°  –––––

18. sin (45° + θ ) – cos ( 45° – θ)  ~Ó˚ Ùyl –––––.

19.
sin θ

θcosec
 = ––––––.

20. Î!ò  3  tan 2θ – 3 = 0 •Î˚ñ ï˛ Ï̂Ó θ = –––––

21. (1 + tan2θ) cos2θ  ~Ó˚ Ùyl •° ––––––

22. cot
sin

2

2

1
θ

θ

−








  ~Ó˚ Ùyl •° ––––––.
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III. !l¡¨!°!áï˛ ≤ÃŸ¿à%̂ Ï°yÓ˚ í z̨_Ó˚ ~Ü˛!ê˛ ¢∑ Óy ~Ü˛!ê˛ Óy Ï̂Ü˛ƒ Óy ≤Ã Ï̂Î˚yçl xl%§y Ï̂Ó˚ òyG ı

23. Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y  tan 45° + 2 cos 60°–sec 60°

24. Î!ò  4 tan θ = 3 •Î˚ñ ï˛ Ï̂Ó 
4

4

sin cos

sin cos

θ θ

θ θ

−

+
 ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

25. Î!ò  tan θ + cot θ = 2 ~ÓÇ  0°< θ <90° •Î˚ñ ï˛ Ï̂Ó  tan10 θ + cot10 θ ~Ó˚ Ùyl ˆÓÓ˚ Ü˛ Ï̂Ó˚y–

26. Î!ò A+B = 90° •Î˚ñ ï˛ Ï̂Ó tan2A  – cot2B ÈüÈ~Ó˚ Ùyl Ü˛ï˛⁄

27. Î!ò  tanθ = 
a

b
 •Î˚ñ  ï˛ Ï̂Ó  

a b

a b

sin cos

sin cos

θ θ

θ θ

−

+
~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

28. Î!ò cosA + cos2A = 1 •Î˚ñ ï˛ Ï̂Ó sin2A + sin4A ÈüÈ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

29. Î!ò 3  tanθ = 3 sinθ •Î˚ñ ï˛ Ï̂Ó sin2θ – Cos2θ ÈüÈ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

30. Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y : 
5 30 4 60 45

60 4 60

2 2 2

2 2

sin tan

sin cos

° + ° − °

° + °

cosec

31. Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y : 
1 30

1 30

+ °

− °

sin

sin

32. Î!ò  ∠A = 45° •Î˚ñ  ï˛ Ï̂Ó ˆòáyG ˆÎñ sin
tan

tan
2

2

1
2

A
A

A
=

+

33. Î!ò sin (α – β ) = 
1

2
 ~ÓÇ cos (α + β ) = 

1

2
 •Î˚ñ ï˛ Ï̂Ó α, β  ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

34. ∆ABC ~Ü˛!ê˛ §Ù Ï̂Ü˛yî# §Ù!mÓy•% !eË%̨ ç ÎyÓ˚ B ˆÜ˛yî •° §Ù Ï̂Ü˛yîñ ï˛ Ï̂Ó 
tan cot

cot cot

A C

A C

+

+
 ~Ó˚ Ùyl Ü˛ï˛⁄

35. Î!ò 
1

1

2

2

+

−

=
sin

sin

α

α

m

n
 •Î˚ñ ï˛ Ï̂Ó sinα ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

!ÓË˛yàÈüÈá˛ å≤Ã!ï˛!ê˛ 2/3 l¡∫Ó˚ä

§Ç!«˛Æ í z̨_Ó˚ôÙ#≈ ≤ÃŸ¿yÓ!°  ı

1. Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚yÈüüüÈ   sin2 5° + sin2 10° + sin2 15° +..... + sin2 85°
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2. !l¡¨!°!áï˛ x Ï̂Ë˛ò!ê˛ ≤ÃÙyî Ü˛ Ï̂Ó˚y ı

cos

tan

sin

cot
cos sin

θ

θ

θ

θ

θ θ

1 1−

+

−

= +

3. Î!ò secα + tanα = p  •Î˚ñ ï˛ Ï̂Ó ˆòáyG ˆÎ 
p

p

2

2

1

1

−

+

= sin θ

4. Î!ò  A, B ~ÓÇ C !eË%̨ ç ABC ÈüÈ~Ó˚ xhs˝/fiÌ ˆÜ˛yî  •Î˚ñ ï˛ Ï̂Ó ˆòáyG ˆÎñ

tan cot
A C B+







 =

2 2

5. Î!ò (sinθ + cosθ) = √2 cosθ  •Î˚ñ ï˛ Ï̂Ó ˆòáyG ˆÎ cotθ = (√2 +1)

6. Î!ò cosθ = 
7

25
 •Î˚ñ ï˛ Ï̂Ó Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y ı  (tanθ + cotθ)

7. Î!ò tanθ = 
1

5
  •Î˚ñ ï˛ Ï̂Ó Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y ı   

cosec

cosec

2 2

2 2

θ θ

θ θ

−

+

sec

sec

8. Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y ı  
cos

tan tan tan tan tan

 cosec 38 52

18 35 60 72 55

° °

° ° ° ° °

9. A  !lî≈Î˚ Ü˛ Ï̂Ó˚yñ Î!ò  tan 2A = cot (A–24°) •Î˚–

10. A ~ÓÇ B •° §)- Ï̂Ü˛yî ˆÎáy Ï̂l tan A = 
1

2
, tan B = 

1

3
 ~ÓÇ

tan (A+B) = 
tan tan

tan tan

A B

A B

+

−1
 ñ ï˛ Ï̂Ó A+B !lî≈Î˚ Ü˛ Ï̂Ó˚y–

11. ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎñ ( 3 +1) (3–cot 30°) = tan360° – 2 sin 60°

12. Î!ò θ ~Ü˛!ê˛ §)- Ï̂Ü˛yî ~ÓÇ sinθ = cosθ •Î˚ñ ï˛ Ï̂Ó 2 tan2 θ + sin2 θ – 1 ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y –

13.  x ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚yñ

sin 2x = sin 60° cos 30° – cos 60° sin 30°.

14. Î!ò 3  tanθ = 1 •Î˚ñ ï˛ Ï̂Ó sin2 θ + cos2 θ ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

15. §Ó˚° Ü˛ Ï̂Ó˚y ı  (1+tan2θ) (1– sin θ) (1+ sin θ)

16. ˆòáyG ˆÎñ  tan4θ + tan2θ = sec4θ – sec2θ

17. ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎñ  tanθ + tan (90°– θ) = secθ sec (90°– θ)

18. ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎñ (sinα + cosα) (tanα + cotα) = secα + cosecα
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!ÓË˛yàÈüÈà˛  å≤Ã!ï˛!ê˛ 3/4 l¡∫Ó˚ä

ò#â≈ í z̨_Ó˚ôÙ#≈ ≤ÃŸ¿yÓ!° ı

1. Î!ò 1+sin2θ =3sinθ •Î˚ñ ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎ  tanθ = 1 xÌÓy 
1

2
.

2. Î!ò  sinθ =3sin2θ + sin3θ=1 •Î˚ñ ï˛ Ï̂Ó ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎñ cos6θ – 4cos4θ + 8cos2θ = 4

3. ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎñ  (1+cot A+tan A) (sin A–cos A) = 
sec

sec

A

A

A

Acosec

cosec
2 2

−

= sin A tan A – cot A cos A

4. !l¡¨!°!áï˛ x Ï̂Ë˛òà%̂ Ï°y ≤ÃÙyî Ü˛ Ï̂Ó˚y ı

i)
1

1

+

−

= +
sin

sin
sec tan

A

A
A A

ii)
cot cos

cot cos

cos

sin

A ecA

A ecA

A

A

+ +

− +

=
+1

1

1

iii) 2 sec2 θ – sec4 θ – 2 cosec2 θ + cosec4 θ = cot4 θ – tan4 θ

iv) tan2 A– tan2 B = 
sin sin

cos cos

cos cos

cos cos

2 2

2 2

2 2

2 2

A B

A B

B A

B A

−
=

−

v) (sin θ +sec θ)2 + (cos θ +cosec θ)2 = (1+ sec θ  cosec θ)2

vi)
cos

tan

sin

sin cos
sin cos

2 3

1
1

θ

θ

θ

θ θ

θ θ

−

+

−

= +

vii) (cosec θ  – sin θ) (sec θ  – cos θ) = 
1

tan cotθ θ+

viii)
tan

cot

cot

tan

A

A

A

A1 1−

+

−
=1+tan A + cot A

ix)
cot

cot
sec

A

A

A

A
A

cosec

cosec

+

+
+

=

1

1
2

x)
1 1 1 1

sec tan cos cos sec tanA A A A A A−

− = −

+

xi) (1 – sin θ + cos θ)2  = 2 (1+ cos θ) (1– sin θ)
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xii)
sec

sec

sec

sec

θ

θ

θ

θ

θ
−

+

+
+

−

=
1

1

1

1
2cosec 

xiii)
sin cos

sin cos

sin cos

sin cos sin

θ θ

θ θ

θ θ

θ θ θ

+

−

+
−

+

=

−

2

2 1
2

xiv)
1

1
2

−
+

−

=
cos

sin

sin

cos

θ

θ

θ

θ

θcosec 

í˛z_Ó˚Ùy°y

!ÓË˛yàÈüÈÜ˛

I. 1)   d    2)  b    3) d    4)  a   5) c     6) a    7) d   8) b    9)  b    10) c   11) b

12) c

II. 13)  3      14)  90°    15)   2    16)  3    17)  0   18)   0  19)  sin2 θ   20)   30°

21)  1    22)   –1

III. 23)  0    24)  
1

2
   25)   2    26)   0   27)  

a b

a b

2 2

2 2

−

+

     28)  1    29)  
1

3
   30)  

67

21

31)  3     33)  α = 45° , β = 15°   34)  1    35)  
m n

m n

2 2

2 2

−

+

!ÓË˛yàÈüÈá

1)    
19

2
    6)    

625

168
   7)   

2

3
   8)   

1

3
   9)  38°     10)   45°  12)  

3

2
   13)  15°

14)   −
1

2
   15)   1
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xôƒyÎ̊Èü9

!e Ï̂Ü˛y Ï̂îy!Ù!ï˛Ó̊ Ü˛ Ï̂Î̊Ü˛!ê˛ ≤Ã̂ ÏÎ̊yà
(APPLICATIONS OF TRIGONOMETRY)

Ù)° !Ó£ÏÎ˚ ~ÓÇ §)eyÓ!° ı

l ò,!T˛ Ï̂Ó˚áy •° ò¢≈Ü˛ Ó›Ó˚ ˆÎ !Ó®%!ê˛ ˆòá Ï̂SÈ ï˛y ˆÌ Ï̂Ü˛ ï˛yÓ˚ ˆã˛yá ˛õÎ≈hs˝ x!AÜ˛ï˛ ˆÓ˚áy–

l ˆÜ˛y Ï̂ly ò,¢ƒÙyl Ó›Ó˚ í z̨ß¨!ï˛ ̂ Ü˛yî •° ò,!T˛ Ï̂Ó˚áy myÓ˚y xl%Ë)̨ !ÙÜ˛ ̂ Ó˚áyÓ˚ §y Ï̂Ì í z̨Í˛õß¨ ̂ Ü˛yî Îál Ó›!ê˛ xl%Ë)̨ !ÙÜ˛ ï˛ Ï̂°Ó˚ í z̨̨ õ Ï̂Ó˚Ó˚
!ò Ï̂Ü˛ xÓ!fiÌï˛ •Î˚ xÌ≈yÍ Îál Ó›!ê˛ ˆòáyÓ˚ çlƒ xyÙy Ï̂òÓ˚ ÙyÌy Ï̂Ü˛ í z̨̨ õ Ï̂Ó˚Ó˚ !ò Ï̂Ü˛ í z̨ë˛y Ï̂ï˛ •Î˚–

l ˆÜ˛y Ï̂ly ò,¢ƒÙyl Ó›Ó˚ xÓl!ï˛ ˆÜ˛yî •° ò,!T˛ Ï̂Ó˚áyÓ˚ myÓ˚y xl%Ë)̨ !ÙÜ˛ ˆÓ˚áyÓ˚ §y Ï̂Ì í z̨Í˛õß¨ ˆÜ˛yî Îál Ó›!ê˛ xl%Ë)̨ !ÙÜ˛ ï˛ Ï̂°Ó˚
l# Ï̂ã˛Ó˚ !ò Ï̂Ü˛ xÓ!fiÌï˛ •Î˚ xÌ≈yÍ Îál Ó›!ê˛ ˆòáyÓ˚ çlƒ xyÙy Ï̂òÓ˚ ÙyÌy l# Ï̂ã˛Ó˚ !ò Ï̂Ü˛ lyÙy Ï̂ï˛ •Î˚–

l ˆÜ˛y Ï̂ly Ó›Ó˚ í z̨Fã˛ï˛y Óy ̃ òâ≈ƒ xÌÓy ò%!ê˛ !Ë˛ß¨ Ó›Ó˚ ÙôƒÓï˛#≈ ò)Ó˚c xyÙÓ˚y !e Ï̂Ü˛y Ï̂îy!Ù!ï˛Ü˛ xl%̨ õy Ï̂ï˛Ó˚ §y•y Ï̂Îƒ !lî≈Î˚ Ü˛Ó˚̂ Ïï˛ ̨õy!Ó˚–

á

á

l

l

í z̨ß¨!ï˛ ˆÜ
˛yî

ò,!T
˛ Ï̂Ó˚áy

xl%Ë)̨ !ÙÜ˛ ˆÓ˚áyá

˛õÎ≈̂ ÏÓ«˛ Ï̂Ü˛Ó˚ ˆã˛yá

á

Ó›

á

ál

l

á

˛õÎ≈̂ ÏÓ«˛ Ï̂Ü˛Ó˚ ˆã˛yá xÓl!ï˛ ˆÜ˛yî

ò,!T˛ Ï̂Ó˚áy

xl%Ë)̨ !ÙÜ˛ ˆÓ˚áy

Ó›
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 xl%¢#°l# ÈüÈ 9

!ÓË˛yàÈüÈÜ˛   å≤Ã!ï˛!ê˛ 1 l¡∫Ó˚ä

I. x!ï˛ §Ç!«˛Æ ≤ÃŸ¿ ı

§!ë˛Ü˛ í z̨_Ó˚ ÓySÈy•z Ü˛ Ï̂Ó˚yÈüüüÈ

1. ~Ü˛!ê˛ ò Ï̂[˛Ó˚ ˜òâ≈ƒ G í z̨•yÓ˚ SÈyÎ˚yÓ˚ xl%̨ õyï˛ 1:√3 • Ï̂°ñ §)̂ ÏÎ≈Ó˚ í z̨ß¨!ï˛ ˆÜ˛yî •°ÈüüüÈ
(a) 30°     (b)  45°     (c)  60°      (d)  90°

2. ò%Ûçl Óƒ!=˛Ó˚ í z̨Fã˛ï˛yñ ~ Ï̂Ü˛ x˛õ Ï̂Ó˚Ó˚ !mà%î ~ÓÇ ï˛yÓ˚y a !Ùê˛yÓ˚ ò)Ó˚̂ Ïc xy Ï̂SÈ– ï˛y Ï̂òÓ˚ ̨ õyò !Ó®%Ó˚ §Ç Ï̂ÎyàÜ˛yÓ˚# §Ó˚° Ï̂Ó˚áyÓ˚ Ùôƒ!Ó®%
• Ï̂ï˛ ~Ü˛çl ˛õÎ≈̂ ÏÓ«˛Ü˛ ˆòá Ï̂°l ï˛y Ï̂òÓ˚ ¢#£Ï≈!Ó®%Ó˚ í z̨ß¨!ï˛ ˆÜ˛yî ˛õÓ˚flõÓ˚ ˛õ)Ó˚Ü˛– ï˛y• Ï̂° áÓ≈Ü˛yÎ˚ Óƒ!=˛Ó˚ í z̨Fã˛ï˛y Ü˛ï˛ ÈüüüÈ

(a)    
a

4
    (b)   

a

2
     (c)   a 2      (d)  

a

2 2

3. 16 !Ùê˛yÓ˚ G 10 !Ùê˛yÓ˚ í z̨Fã˛ï˛y §¡õß¨ ò%!ê˛ hflÏ̂ ÏΩ˛Ó˚ ¢#£Ï≈!Ó®% ~Ü˛!ê˛  l !Ùê˛yÓ˚ °¡∫y ï˛yÓ˚ !ò Ï̂Î˚ Î%=˛– ~•z ï˛yÓ˚!ê˛ xl%Ë)̨ !ÙÜ˛ ˆÓ˚áyÓ˚

§y Ï̂Ì 30° ˆÜ˛yî í z̨Í˛õß¨ Ü˛Ó˚̂ Ï° ï˛yÓ˚!ê˛Ó˚ ˜òâ≈ƒ l ~Ó˚ Ùyl • Ï̂ÓÈüüüÈ

(a)   26     (b)   16     (c)   12     (d)  10

4. 75 !Ù °¡∫y ~Ü˛!ê˛ ê˛yGÎ˚y Ï̂Ó˚Ó˚ ¢#£Ï≈ ••ẑ Ïï˛ Ë)̨ !ÙÓ˚ í z̨̨ õÓ˚ xÓ!fiÌï˛ ~Ü˛!ê˛ ày!í ¸̨Ó˚ xÓl!ï˛ ˆÜ˛yî 30° • Ï̂° ê˛yGÎ˚y Ï̂Ó˚Ó˚ ˛õyò Ï̂ò¢

••ẑ Ïï˛ ày!í ¸̨!ê˛Ó˚ ò)Ó˚c å!Ùê˛y Ï̂Ó˚ä • Ï̂Ó–

(a)  25√3      (b)  50√3      (c)  75√3      (d)   150

5. ~Ü˛!ê˛ í z̨°¡∫ á%Ñ!ê˛Ó˚ ˜òâ≈ƒ Ë)̨ !Ù Ï̂ï˛ ï˛yÓ˚ SÈyÎ˚yÓ˚ √3 à%î • Ï̂°ñ ˙ §ÙÎ˚ §)̂ ÏÎ≈Ó˚ í z̨ß¨!ï˛ ˆÜ˛yî • Ï̂Ó–

(a)   30°     (b)  60°      (c)  45°      (d)  75°

6. ~Ü˛!ê˛ !§Ñ!í ¸̨ ˆòGÎ˚y Ï̂° flõ¢≈ Ü˛Ó˚yÓ˚ §ÙÎ˚ Ë)̨ !ÙÓ˚ §y Ï̂Ì 60° ˆÜ˛yî í z̨Í˛õß¨ Ü˛ Ï̂Ó˚– Î!ò !§Ñ!í ¸̨!ê˛Ó˚ ˛õyò Ï̂ò¢ ˆ§ §ÙÎ˚ ˆòGÎ˚y° ˆÌ Ï̂Ü˛ 2
!Ùê˛yÓ˚ ò)̂ ÏÓ˚ Ìy Ï̂Ü˛ñ ï˛y• Ï̂° !§Ñ!í ¸̨Ó˚ ˜òâ≈ƒ å!Ùê˛y Ï̂Ó˚ä • Ï̂Ó–

(a)   
4

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

¢)lƒfiÌyl ˛õ)Ó˚î Ü˛ Ï̂Ó˚y ıÈüÈ

1. 6 !Ùê˛yÓ˚ ò#â≈ ~Ü˛!ê˛ á%Ñ!ê˛Ó˚ SÈyÎ˚y Î!ò 2√3 !Ùê˛yÓ˚ ò#â≈ •Î˚ñ ï˛ Ï̂Ó §)̂ ÏÎ≈Ó˚ í z̨ß¨!ï˛ ˆÜ˛yî • Ï̂Ó ––––––

2. h !Ùê˛yÓ˚ ò#â≈ á%Ñ!ê˛Ó˚ SÈyÎ˚y Î!ò √3h !Ùê˛yÓ˚ •Î˚ ï˛ Ï̂Ó §)̂ ÏÎ≈Ó˚ í z̨ß¨!ï˛ ˆÜ˛yî • Ï̂Ó ––––––

3. ~Ü˛!ê˛ í z̨°¡∫ á%Ñ!ê˛Ó˚ ˜òâ≈ƒ Î!ò Ë)̨ !Ù Ï̂ï˛ ~Ó˚ SÈyÎ˚yÓ˚ ˜ò Ï̂â≈ƒÓ˚ §Ùyl •Î˚ñ ï˛y• Ï̂° §)̂ ÏÎ≈Ó˚ í z̨ß¨!ï˛ ˆÜ˛yî • Ï̂Ó –––––

4. ~Ü˛!ê˛ â%Ñ!í ¸̨ Ùy!ê˛ ˆÌ Ï̂Ü˛ 30 !Ùê˛yÓ˚ í z̨Ñã%̨ Ï̂ï˛ xy Ï̂SÈ– Ë)̨ !Ù ˆÌ Ï̂Ü˛ â%Ñ!í ¸̨ ˛õÎ≈hs˝ §)ï˛yÓ˚ ˜òâ≈ƒ 60!Ù– Î!ò ô Ï̂Ó˚ ˆlGÎ˚y •Î˚ â%Ñ!í ¸̨Ó˚ §)ï˛yÎ˚

ˆÜ˛ylÓ)̨̊ õ !ì˛°y ˆl•z ï˛y• Ï̂° Ë)̨ !Ù ˆÌ Ï̂Ü˛ â%!í ¸̨Ó˚ í z̨ß¨!ï˛ ˆÜ˛yî • Ï̂Ó  –––––

5. ˆÜ˛y Ï̂ly ~Ü˛!ê˛ xyÎ˚ï˛ Ï̂«˛ Ï̂eÓ˚ ~Ü˛!ê˛ Óy•% G Ü˛ Ï̂î≈Ó˚ ÙôƒÓï˛#≈ ̂ Ü˛y Ï̂îÓ˚ ̨ õ!Ó˚Ùy˛õ 30° ~ÓÇ Ü˛î≈!ê˛Ó˚ ̃ òâ≈ƒ 8 ̂ §!Ù • Ï̂° xyÎ˚ï˛ Ï̂«˛e!ê˛Ó˚

ˆ«˛eÊ˛° • Ï̂Ó –––– –
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6. ˆÜ˛y Ï̂ly ~Ü˛!ê˛ ̨ õy•y Ï̂í ¸̨Ó˚ ̨ õ)Ó≈!ò Ï̂Ü˛ ̨ õÓ˚̨ õÓ˚ ò%!ê˛ !Ü˛ Ï̂°y!Ùê˛yÓ˚ Ê˛° Ï̂Ü˛Ó˚ xÓl!ï˛ ̂ Ü˛yî  30° G 45° • Ï̂°ñ ̨ õy•yí ¸̨!ê˛Ó˚ í z̨Fã˛ï˛y • Ï̂Ó –

––––  !Ü˛!ÙÉ –

7. ~Ü˛!ê˛ ê˛yGÎ˚y Ï̂Ó˚Ó˚ SÈyÎ˚yÓ˚ ˜òâ≈ƒ Î!ò Óyí ¸̨̂ Ïï˛ Ìy Ï̂Ü˛ ï˛y• Ï̂° §)̂ ÏÎ≈Ó˚ í z̨ß¨!ï˛ ˆÜ˛yî  –––––– –

8. ~Ü˛•z ê˛yGÎ˚y Ï̂Ó˚Ó˚ ~Ü˛•z ̨ õy Ï̂¢ s G t ò)Ó˚̂ Ïc xÓ!fiÌï˛ ò%!ê˛ !Ó®% ̂ Ì Ï̂Ü˛ ê˛yGÎ˚yÓ˚ ¢# Ï̂£Ï≈Ó˚ í z̨ß¨!ï˛ ̂ Ü˛yî ̨ õÓ˚flõÓ˚ ̨ õ)Ó˚Ü˛ • Ï̂°ñ ê˛yGÎ˚y Ï̂Ó˚Ó˚
í z̨Fã˛ï˛y • Ï̂Ó –––––– –

III. l# Ï̂ã˛Ó˚ ≤ÃŸ¿à%̂ Ï°yÓ˚ x!ï˛ §Ç!«˛Æ í z̨_Ó˚ òyG ı

1. ~Ü˛!ê˛ í z̨°¡∫ á%Ñ!ê˛Ó˚ ˛õyò Ï̂ò¢ ˆÌ Ï̂Ü˛  25 !Ùê˛yÓ˚ ò)̂ ÏÓ˚  ~Ó˚ ¢# Ï̂£Ï≈Ó˚ í z̨ß¨!ï˛ ˆÜ˛yî 60°ñ á%Ñ!ê˛!ê˛Ó˚ í z̨Fã˛ï˛y !lî≈Î˚ Ü˛ Ï̂Ó˚y– å√3=1.732

ô Ï̂Ó˚y)

2. 20 !Ù G 14 !Ù í z̨Fã˛ï˛y §¡õß¨ ò%!ê˛ á%Ñ!ê˛Ó˚ ¢#£Ï≈mÎ˚ ~Ü˛!ê˛ ï˛yÓ˚ !ò Ï̂Î˚ ˆÎyà Ü˛Ó˚y •°– ~•z ï˛yÓ˚!ê˛ Î!ò xl%Ë)̨ !ÙÜ˛ ˆÓ˚áyÓ˚ §y Ï̂Ì 30°
ˆÜ˛yî í z̨Í˛õß¨ Ü˛ Ï̂Ó˚ñ ï˛y• Ï̂° ï˛yÓ˚!ê˛Ó˚ ˜òâ≈ƒ Ü˛ï˛⁄

3. 25 !Ùê˛yÓ˚ í z̨Fã˛ï˛y §¡õß¨ ~Ü˛!ê˛ !ã˛Ù!lÓ˚ í z̨̨ õÓ˚ ˆÌ Ï̂Ü˛ ~Ü˛!ê˛ ê˛yGÎ˚y Ï̂Ó˚Ó˚ í z̨ß¨!ï˛ ˆÜ˛yîñ ~Ó˚ ˛õyò Ï̂ò Ï̂¢Ó˚ xÓl!ï˛ ˆÜ˛y Ï̂îÓ˚ §Ùyl–

ê˛yGÎ˚y Ï̂Ó˚Ó˚ í z̨Fã˛ï˛y !lî≈Î˚ Ü˛ Ï̂Ó˚y–

4. 15 !Ùê˛yÓ˚ ò#â≈ ~Ü˛!ê˛ !§Ñ!í ¸̨ ~Ü˛!ê˛ í z̨°¡∫ ˆòGÎ˚y Ï̂° flõ¢≈ Ü˛Ó˚̂ Ï° Ë)̨ !ÙÓ˚ §y Ï̂Ì 60° ˆÜ˛yî ˜ï˛!Ó˚ Ü˛ Ï̂Ó˚– ˆòGÎ˚y°!ê˛Ó˚ í z̨Fã˛ï˛y !lî≈Î˚

Ü˛ Ï̂Ó˚y–

5. 150 !Ùê˛yÓ˚ í z̨Fã˛ï˛y §¡õß¨ ~Ü˛!ê˛ ê˛yGÎ˚yÓ˚ ˆÌ Ï̂Ü˛ Ó˚yhflÏyÎ˚ òÑyí ¸̨ Ü˛Ó˚y Ï̂ly ~Ü˛!ê˛ ày!í ¸̨Ó˚ xÓl!ï˛ ˆÜ˛yî 30°ñ ày!í ¸̨ ˆÌ Ï̂Ü˛ ê˛yGÎ˚y Ï̂Ó˚Ó˚
ò)Ó˚c !lî≈Î˚ Ü˛ Ï̂Ó˚y–

!ÓË˛yàÈüÈá  å≤Ã!ï˛!ê˛  2  l¡∫Ó˚ä

x!ï˛ §Ç!«˛Æ ≤ÃŸ¿ ı

1. ~Ü˛!ê˛ í z̨°¡∫ ê˛yGÎ˚y Ï̂Ó˚Ó˚ ˛õyò Ï̂ò¢ ˆÌ Ï̂Ü˛ 50 !Ùê˛yÓ˚ ò)̂ ÏÓ˚ ~Ü˛!ê˛ !Ó®% ˆÌ Ï̂Ü˛ ê˛yGÎ˚y Ï̂Ó˚Ó˚ ¢# Ï̂£Ï≈Ó˚ í z̨ß¨!ï˛ ˆÜ˛yî 45°– ê˛yGÎ˚yÓ˚!ê˛Ó˚

í z̨Fã˛ï˛y !lî≈Î˚ Ü˛ Ï̂Ó˚y–

2. ~Ü˛!ê˛ ê˛yGÎ˚y Ï̂Ó˚Ó˚ í z̨Fã˛ï˛y100√3 !Ùê˛yÓ˚ñ ~!ê˛Ó˚ ̨ õyò Ï̂ò¢ ̂ Ì Ï̂Ü˛ 100 !Ùê˛yÓ˚ ò)̂ ÏÓ˚ xÓ!fiÌï˛ ̂ Ü˛y Ï̂ly !Ó®% ̂ Ì Ï̂Ü˛ ê˛yGÎ˚y Ï̂Ó˚Ó˚ ¢# Ï̂£Ï≈Ó˚

í z̨ß¨!ï˛ ˆÜ˛yî !lî≈Î˚ Ü˛ Ï̂Ó˚y–

3. ~Ü˛!ê˛ ê˛yGÎ˚y Ï̂Ó˚Ó˚ ˛õyò Ï̂ò¢ ˆÌ Ï̂Ü˛ 30 !Ùê˛yÓ˚ ò)̂ ÏÓ˚ ˆÜ˛y Ï̂ly !Ó®% ˆÌ Ï̂Ü˛ ê˛yGÎ˚y Ï̂Ó˚Ó˚ ¢# Ï̂£Ï≈Ó˚ í z̨ß¨!ï˛ ˆÜ˛yî 30°– ê˛yGÎ˚y!ê˛Ó˚ í z̨Fã˛ï˛y

!lî≈Î˚ Ü˛ Ï̂Ó˚y–

4. ~Ü˛!ê˛ â%Ñ!í ¸̨ Ë)̨ !Ù ˆÌ Ï̂Ü˛  60 !Ùê˛yÓ˚ í z̨̨ õ Ï̂Ó˚ í z̨í ¸̨̂ ÏSÈ– §yÙ!Î˚Ü˛Ë˛y Ï̂Ó â%Ñ!í ¸̨Ó˚ §%ï˛y!ê˛ Ï̂Ü˛ Ë)̨ !ÙÓ˚ í z̨̨ õÓ˚ ˆÜ˛yl ~Ü˛!ê˛ !Ó®%̂ Ïï˛ ˆÓÑ̂ Ïô ˆòGÎ˚y

•°– Ë)̨ !ÙÓ˚ §y Ï̂Ì §%ï˛y!ê˛  60° ˆÜ˛yî í z̨Í˛õß¨ Ü˛ Ï̂Ó˚– â%Ñ!í ¸̨Ó˚ §%ï˛yÎ˚ ˆÜ˛y Ï̂ly !ì˛°yË˛yÓ ˆl•z ô Ï̂Ó˚ §%ï˛y!ê˛Ó˚ ˜òâ≈ƒ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

5. ~Ü˛çl Óƒ!=˛ 1.5 !Ùê˛yÓ˚ °¡∫y ~ÓÇ !ï˛!l ~Ü˛!ê˛ ê˛yGÎ˚yÓ˚ ˆÌ Ï̂Ü˛ 28.5 !Ùê˛yÓ˚ ò)̂ ÏÓ˚ xy Ï̂SÈl– ï Ñ̨yÓ˚ ˆã˛yá ˆÌ Ï̂Ü˛˛ ê˛yGÎ˚y Ï̂Ó˚Ó˚ ¢# Ï̂£Ï≈Ó˚

í z̨ß¨!ï˛ ˆÜ˛yî 45° • Ï̂°ñ ê˛yGÎ˚yÓ˚!ê˛Ó˚ í z̨Fã˛ï˛y Ü˛ï˛⁄

6. 12 !Ùê˛yÓ˚ í z̨Ñã%̨  ~Ü˛!ê˛ àySÈ V˛ Ï̂í ¸̨ ~ÙlË˛y Ï̂Ó ̂ Ë˛ Ï̂. ̂ à Ï̂SÈ ̂ Î í z̨•yÓ˚ x@˝ÃË˛yà Ë)̨ !Ù flõ¢≈ Ü˛Ó˚yÓ˚ §ÙÎ˚ Ë)̨ !ÙÓ˚ § Ï̂Aà 60° ̂ Ü˛yî í z̨Í˛õß¨

Ü˛ Ï̂Ó˚– V˛ Ï̂í ¸̨ ˛àySÈ!ê˛ ˆÜ˛yl í z̨Fã˛ï˛yÎ˚ ˆË˛ Ï̂. !SÈ°⁄

7. ~Ü˛!ê˛ àySÈ V˛ Ï̂í ¸̨ ~ÙlË˛y Ï̂Ó ̂ Ë˛ Ï̂. ̂ à Ï̂SÈ ̂ Î ~Ó˚ x@˝ÃË˛yà ̂ àyí ¸̨y ••ẑ Ïï˛ 30 !Ùê˛yÓ˚ ò)̂ ÏÓ˚ Ë)̨ !Ù flõ¢≈ Ü˛ Ï̂Ó˚ G flõ¢≈ Ü˛Ó˚yÓ˚ §ÙÎ˚ Ë)̨ !ÙÓ˚

§y Ï̂Ì 30° ˆÜ˛yî í z̨Í˛õß¨ Ü˛ Ï̂Ó˚– §Ù@˝Ã àySÈ!ê˛Ó˚ í z̨Fã˛ï˛y !lî≈Î˚ Ü˛ Ï̂Ó˚y–

8. Ë)̨ !ÙÓ˚ í z̨̨ õÓ˚ ~Ü˛!ê˛ ê˛yGÎ˚y Ï̂Ó˚Ó˚ SÈyÎ˚yÓ˚ ˜òâ≈ƒ ~Ó˚ í z̨Fã˛ï˛yÓ˚ √3 à%î • Ï̂°ñ §)̂ ÏÎ≈Ó˚ í z̨ß¨!ï˛ ˆÜ˛yî Ü˛ï˛⁄
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9. Î!ò ~Ü˛!ê˛ ê˛yGÎ˚y Ï̂Ó˚Ó˚ í z̨Fã˛ï˛y G ~Ó˚ SÈyÎ˚yÓ˚ ˜ò Ï̂â≈ƒÓ˚ xl%̨ õyï˛ √3:1 •Î˚ñ ï˛ Ï̂Ó §)̂ ÏÎ≈Ó˚ í z̨ß¨!ï˛ ˆÜ˛yî Ü˛ï˛⁄

10. ~Ü˛!ê˛ í z̨°¡∫ á%Ñ!ê˛Ó˚ SÈyÎ˚yÓ˚ ˜òâ≈ƒ ~Ó˚ í z̨Fã˛ï˛yÓ˚ §Ùyl • Ï̂°ñ §)̂ ÏÎ≈Ó˚ í z̨ß¨!ï˛ ˆÜ˛yî Ü˛ï˛⁄

11. AB ~Ü˛!ê˛ 6 !Ùê˛yÓ˚ í z̨Fã˛ï˛y Î%=˛ á%Ñ!ê˛ Îy B !Ó®%Ó˚ í z̨̨ õÓ˚ òÑy!í ¸̨̂ ÏÎ˚ xy Ï̂SÈ– CD ~Ü˛!ê˛ !§Ñ!í ¸̨ Îy Ë)̨ !ÙÓ˚ § Ï̂Aà 60° ˆÜ˛y Ï̂î xylï˛
~ÓÇ á%Ñ!ê˛!ê˛Ó˚  D !Ó®%̂ Ïï˛ flõ¢≈ Ü˛ Ï̂Ó˚– Î!ò AD=2.54 !Ùê˛yÓ˚ •Î˚ñ ï˛y• Ï̂° !§Ñ!í ¸̨!ê˛Ó˚ ˜òâ≈ƒ !lî≈Î˚ Ü˛ Ï̂Ó˚y– (√3=1.73 ô Ï̂Ó˚y)–

12. Ë)̨ !Ù ˆÌ Ï̂Ü˛ ~Ü˛!ê˛ â%Ñ!í ¸̨Ó˚ §)ï˛yÓ˚ ˜òâ≈ƒ 85 !Ùê˛yÓ˚– ~•z §)ï˛y!ê˛ Î!ò Ë)̨ !ÙÓ˚ §y Ï̂Ì ~Ùl ~Ü˛!ê˛ θ í z̨Í˛õß¨ Ü˛ Ï̂Ó˚ ˆÎáy Ï̂l tan θ =
15

8
ñ

ï˛y• Ï̂° Ë)̨ !Ù ˆÌ Ï̂Ü˛ â%Ñ!í˛̧Ó̊ í z̨Fã˛ï˛y !lî≈Î̊ Ü˛̂ ÏÓ̊y– åô Ï̂Ó̊ lyG §)ï˛yÓ̊ ˆÜ˛yÌyG ˆÜ˛yl ¢#!Ì°ï˛y ˆl•zä

!ÓË˛yàÈüÈà å≤Ã!ï˛!ê˛ 3/4 l¡∫Ó˚ä

ò#â≈ í z̨_Ó˚ôÙ#≈ ≤ÃŸ¿ ı

1. 1200 !Ùê˛yÓ˚ í z̨Fã˛ï˛yÎ˚ ~Ü˛!ê˛ í ẑ̨ Ïí ¸̨yçy•yç ˆÌ Ï̂Ü˛ ˆòáy ˆà°ñ ò%!ê˛ çy•yç ~Ü˛•z !ò Ï̂Ü˛ Îy Ï̂FSÈ– í ẑ̨ Ïí ¸̨yçy•yç ˆÌ Ï̂Ü˛ çy•yç ò%!ê˛Ó˚

xÓl!ï˛ ˆÜ˛yî ÎÌyÜ ̨ Ï̂Ù 60° G 30° – çy•yç ò%!ê˛Ó˚ ÙôƒÓï˛#≈ ò)Ó˚c !lî≈Î˚ Ü˛ Ï̂Ó˚y–

2. 100 !Ùê˛yÓ˚ ≤Ã¢hflÏ ~Ü˛!ê˛ Ó˚yhflÏyÓ˚ ò%Û˛õy Ï̂¢ ò%!ê˛ §Ùí z̨Fã˛ï˛yÓ˚ !˛õ°yÓ˚ Ó˚̂ ÏÎ˚̂ ÏSÈ– !˛õ°yÓ˚à%̂ Ï°yÓ˚ Ù Ï̂ôƒ Ó˚yhflÏyÓ˚ í z̨̨ õÓ˚ ˆÜ˛yl !Ó®% ˆÌ Ï̂Ü˛

!˛õ°yÓ˚m Ï̂Î˚Ó˚ í z̨ß¨!ï˛ ˆÜ˛yî ÎÌyÜ ̨ Ï̂Ù 60° G 30° – Ó˚yhflÏyÓ˚ í z̨̨ õÓ˚ !Ó®%!ê˛Ó˚ xÓfiÌyl G !˛õ°yÓ˚à%̂ Ï°yÓ˚ í z̨Fã˛ï˛y !lî≈Î˚ Ü˛ Ï̂Ó˚y–

3. §Ù%o˛õ,T˛ ˆÌ Ï̂Ü˛100 !Ùê˛yÓ˚ í z̨Fã˛ï˛yÎ˚ xÓ!fiÌï˛ ~Ü˛!ê˛ °y•zê˛ •yí ẑ̨ ÏçÓ˚ ¢#£Ï≈ ˆÌ Ï̂Ü˛ ˆòáy ˆà° °y•zê˛ •yí ẑ̨ ÏçÓ˚ !ò Ï̂Ü˛ xy§y ~Ü˛!ê˛

çy•y Ï̂çÓ˚ xÓl!ï˛ ˆÜ˛yî 30° ˆÌ Ï̂Ü˛ 45° ˆï˛ ˛õ!Ó˚Ó!ï≈̨ ï˛ • Ï̂Î˚̂ ÏSÈ˛– ~•z §Ù Ï̂Î˚Ó˚ Ù Ï̂ôƒ çy•yç!ê˛ Ü˛ï˛ê˛y ò)Ó˚c x!ï˛Ü ̨ Ù Ü˛ Ï̂Ó˚̂ ÏSÈ⁄

4. Ë)̨ !ÙÓ˚ í z̨̨ õÓ˚ xÓ!fiÌï˛ ˆÜ˛y Ï̂ly !Ó®%% X ˆÌ Ï̂Ü˛˛ PQ í z̨°¡∫ ê˛yGÎ˚y Ï̂Ó˚Ó˚ ¢# Ï̂£Ï≈Ó˚ í z̨ß¨!ï˛ ˆÜ˛yî 60°– X ~Ó˚ 40 !Ùê˛yÓ˚ í z̨̨ õ Ï̂Ó˚

í z̨°¡∫Ë˛y Ï̂Ó xÓ!fiÌï˛ x˛õÓ˚ ~Ü˛!ê˛ !Ó®% Y ˆÌ Ï̂Ü˛ ê˛yGÎ˚yÓ˚ ¢# Ï̂£Ï≈Ó˚ í z̨ß¨!ï˛ ˆÜ˛yî 45° – PQ ê˛yGÎ˚y Ï̂Ó˚Ó˚ í z̨Fã˛ï˛y !lî≈Î˚ Ü˛ Ï̂Ó˚y– XQ

ò)Ó˚c Ü˛ï˛⁄

5. Ó˚yhflÏyÓ˚ ~Ü˛˛õy Ï̂¢ xÓ!fiÌï˛ ~Ü˛!ê˛ Óy!í ¸̨Ó ̊15 !Ùê˛yÓ˚ í z̨Ñã%̨  çyly°y ˆÌ Ï̂Ü˛ Ó˚yhflÏyÓ˚ x˛õÓ˚̨ õy Ï̂¢ xÓ!fiÌï˛ x˛õÓ˚ ~Ü˛!ê˛ Óy!í ¸̨Ó˚ ¢# Ï̂£Ï≈Ó˚

í z̨ß¨!ï˛ ˆÜ˛yî G ˛õyò Ï̂ò Ï̂¢Ó˚ xÓl!ï˛ ˆÜ˛yî ÎÌyÜ ̨ Ï̂Ù 30° G 45°– ˆòáyG ˆÎ x˛õÓ˚ ˛õy Ï̂¢ xÓ!fiÌï˛ Óy!í ¸̨!ê˛Ó˚ í z̨Fã˛ï˛y 23.66

!Ùê˛yÓ˚– (ô Ï̂Ó˚ lyG √3=1.732)

6. 60 !Ù í z̨Ñã%̨  ~Ü˛!ê˛ !Ó!”˛Ç ~Ó˚ ¢#£Ï≈ ˆÌ Ï̂Ü˛ ~Ü˛!ê˛ ê˛yGÎ˚y Ï̂Ó˚Ó˚ ¢#£Ï≈ G ˛õyò Ï̂ò Ï̂¢Ó˚ xÓl!ï˛ ˆÜ˛yî ÎÌyÜ ̨ Ï̂Ù 30° G 60°– ê˛yGÎ˚yÓ˚!ê˛Ó˚

í z̨Fã˛ï˛y !lî≈Î˚ Ü˛ Ï̂Ó˚y–

7. Ë)̨ !ÙÓ˚ í z̨̨ õÓ˚ ˆÜ˛y Ï̂ly !Ó®% A ˆÌ Ï̂Ü˛ ~Ü˛!ê˛ ˆSÈyê˛ ˆçê˛ ~Ó˚ í z̨ß¨!ï˛ ˆÜ˛yî 60°–  30 ˆ§ Ï̂Ü˛u˛ ˆ≤’l!ê˛ í z̨í ¸̨yÓ˚ ˛õÓ˚ í z̨ß¨!ï˛ ˆÜ˛yî!ê˛

˛õ!Ó˚Ó!ï≈̨ ï˛ • Ï̂Î˚ 30° •°– Î!ò ˆçê˛ ˆ≤’l!ê˛ 3600√3 !ÙÉ !fiÌÓ˚ í z̨Fã˛ï˛yÎ˚ í ẑ̨ Ïí ¸̨ñ ï˛y• Ï̂° ˆ≤’l!ê˛Ó˚ à!ï˛ Ï̂Óà Ü˛ï˛⁄

8. ~Ü˛çl ̂ °yÜ˛ ~Ü˛!ê˛ çy•y Ï̂çÓ˚ ̨ õyê˛yï˛ Ï̂lÓ˚ í z̨̨ õÓ˚ òÑy!í ¸̨̂ ÏÎ˚ xy Ï̂SÈ Îy ç°hflÏÓ˚ ̂ Ì Ï̂Ü˛ 10 !Ùê˛yÓ˚ í z̨̨ õ Ï̂Ó˚– ̂ §áyl ̂ Ì Ï̂Ü˛ !ï˛!l ̂ òá Ï̂°l

~Ü˛!ê˛ ̨ õy•y Ï̂í ¸̨Ó˚ ã)̨ í ¸̨yÓ˚ í z̨ß¨!ï˛ ̂ Ü˛yî 60° G ̨õyò Ï̂ò Ï̂¢Ó˚ xÓl!ï˛ ̂ Ü˛yî 30°– ̨õy•yí ¸̨ ̂ Ì Ï̂Ü˛ çy•y Ï̂çÓ˚ ò)Ó˚c ~ÓÇ ̨õy•y Ï̂í ¸̨Ó˚ í z̨Fã˛ï˛y

!lî≈Î˚ Ü˛ Ï̂Ó˚y–

9. ~Ü˛!ê˛ í z̨°¡∫ ê˛yGÎ˚y Ï̂Ó˚Ó˚ í z̨̨ õÓ˚ ~Ü˛!ê˛  h í z̨Fã˛ï˛yÓ˚ ̨õï˛yÜ˛y Ó˚̂ ÏÎ˚̂ ÏSÈ– Ë)̨ !ÙÓ˚ í z̨̨ õÓ˚ ̂ Ü˛yl !Ó®% ̂ Ì Ï̂Ü˛ ̨õï˛yÜ˛y!ê˛Ó˚ ¢#£Ï≈!Ó®% G ̨õyò Ï̂ò Ï̂¢Ó˚

í z̨ß¨!ï˛ ˆÜ˛yî ÎÌyÜ ̨ Ï̂Ù α G β  • Ï̂°ñ ≤ÃÙyî Ü˛ Ï̂Ó˚y ê˛yGÎ˚yÓ˚!ê˛Ó˚ í z̨Fã˛ï˛y  
h tan

tan tan

α

β α−
.
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10. í z̨_Ó˚!ò Ï̂Ü˛ V%%Ñ̨ Ï̂Ü˛ ÌyÜ˛y ~Ü˛!ê˛ ê˛yGÎ˚y Ï̂Ó˚Ó˚ ò!«˛î !ò Ï̂Ü˛ ~Ó˚ ̨õyò Ï̂ò¢ ̂ Ì Ï̂Ü˛ α G β  ò)Ó˚̂ Ïc ò%!ê˛ ̂ fiê˛¢l Ó˚̂ ÏÎ˚̂ ÏSÈ– ~•z ò%!ê˛ ̂ fiê˛¢l ̂ Ì Ï̂Ü˛
ê˛yGÎ˚yˆÏÓ˚Ó˚ ¢#ˆÏ£Ï≈Ó˚ í˛zß¨!ï˛ ˆÜ˛yî ÎÌyÜ ˛ˆÏÙ α G β  •ˆÏ° ~ÓÇ ê˛yGÎ˚yÓ˚!ê˛Ó˚ Ë)˛!ÙÓ˚ §ˆÏAà l!ï˛ θ  •ˆÏ°ñ ≤ÃÙyî Ü˛ˆÏÓ˚y

cot
cot cot

θ
α β

=
−

−

b a

b a

11. ~Ü˛!ê˛ ç°y¢ Ï̂Î˚Ó˚  h !Ùê˛yÓ˚ í z̨̨ õ Ï̂Ó˚ ˆÜ˛y Ï̂ly !Ó®% ˆÌ Ï̂Ü˛ ~Ü˛á[˛ ˆÙ Ï̂âÓ˚ í z̨ß¨!ï˛ ˆÜ˛yî α ~ÓÇ ç°y¢ Ï̂Î˚ ˆÙ Ï̂âÓ˚ ≤Ã!ï˛!Ó Ï̂¡∫Ó˚ xÓl!ï˛

ˆÜ˛yî β • Ï̂°ñ ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÙ Ï̂âÓ˚ í z̨Fã˛ï˛y 
h(tan tan )

tan tan

β α

β α

+

−

12. ~Ü˛!ê˛ ç°y¢ Ï̂Î˚Ó˚  60 !Ùê˛yÓ˚ í z̨̨ õ Ï̂Ó˚ ˆÜ˛yl !Ó®% ˆÌ Ï̂Ü˛ ~Ü˛á[˛˛ ˆÙ Ï̂âÓ˚ í z̨ß¨!ï˛ ˆÜ˛yî 30° ~ÓÇ ç Ï̂° ˆÙ Ï̂âÓ˚ ≤Ã!ï˛!Ó Ï̂¡∫Ó˚ xÓl!ï˛
ˆÜ˛yî 60° – ˆÙ Ï̂âÓ˚ í z̨Fã˛ï˛y !lî≈Î˚ Ü˛ Ï̂Ó˚y–

13. ˆÜ˛y Ï̂ly ~Ü˛!ê˛ !l!ò≈T˛ !Ó®% ̂ Ì Ï̂Ü˛ ~Ü˛!ê˛ !ã˛Ù!lÓ˚ í z̨ß¨!ï˛ ̂ Ü˛yî θ – Ë)̨ !ÙÓ˚ §y Ï̂Ì  φ ̂ Ü˛y Ï̂î lï˛ • Ï̂Î˚ !ã˛Ù!lÓ˚ ¢#£Ï≈̂ Ïò¢ ÓÓ˚yÓÓ ̊k !Ùê˛yÓ˚

x@˝Ã§Ó˚ • Ï̂°ñ !ã˛Ù!lÓ˚ ¢# Ï̂£Ï≈Ó˚ í z̨ß¨!ï˛ ˆÜ˛yî  α •Î˚ñˆòáyG ˆÎ !ã˛Ù!lÓ˚ í z̨Fã˛ï˛y •°   
k(cos sin cot )

cot cot

φ φ α

θ α

−

−
!Ùê˛yÓ˚–

14. ~Ü˛!ê˛ ê˛yGÎ˚y Ï̂Ó˚Ó˚ !ë˛Ü˛ ò!«˛î !ò Ï̂Ü˛Ó˚ ̂ Ü˛y Ï̂ly !Ó®%  A ê˛yGÎ˚y Ï̂Ó˚Ó˚ ̂ Ì Ï̂Ü˛˛ ¢# Ï̂£Ï≈Ó˚ í z̨ß¨!ï˛ ̂ Ü˛yî α ~ÓÇ !ë˛Ü˛ ̨ õ)Ó≈!ò Ï̂Ü˛Ó˚ ~Ü˛!ê˛ !Ó®% B

ˆÌ Ï̂Ü˛ ê˛yGÎ˚y Ï̂Ó˚Ó˚ ¢# Ï̂£Ï≈Ó˚ í z̨ß¨!ï˛ ˆÜ˛yî β – Î!ò AB=d •Î˚ñ ï˛ Ï̂Ó ˆòáyG ˆÎ ê˛yGÎ˚y Ï̂Ó˚Ó˚ í z̨Fã˛ï˛y  
d

cot cot
2 2

α β−

15 ~Ü˛!ê˛ ê˛yGÎ˚y Ï̂Ó˚Ó˚ ̨ õyò Ï̂ò Ï̂¢ ~Ü˛!ê˛ Óí ¸̨ Ó˚yhflÏy Ó˚̂ ÏÎ˚̂ ÏSÈ– ê˛yGÎ˚y Ï̂Ó˚Ó˚ ¢#£Ï≈  ̂ Ì Ï̂Ü˛˛ ~Ü˛ Óƒ!=˛ °«˛ƒ Ü˛Ó˚̂ Ï°l !fiÌÓ˚ ̂ Ó Ï̂à ê˛yGÎ˚y Ï̂Ó˚Ó˚ !ò Ï̂Ü˛

xy§ Ï̂SÈ ~Ùl ~Ü˛!ê˛ ày!í ¸̨Ó˚ xÓl!ï˛ ˆÜ˛yî 30° ~ÓÇ 6 ˆ§ Ï̂Ü˛u˛ ˛õÓ˚ ~•z xÓl!ï˛ ˆÜ˛yî ˛õ!Ó˚Ó!ï≈̨ ï˛ • Ï̂Î˚ 60° •°– ~Ó˚̨ õÓ˚

ày!í ¸̨!ê˛Ó˚ ê˛yGÎ˚y Ï̂Ó˚Ó˚ ˛õyò Ï̂ò Ï̂¢ ˆ˛õÑÔSÈy Ï̂ï˛ Ü˛ï˛ê%̨ Ü%̨  §ÙÎ˚ °yà Ï̂Ó⁄

16. ~Ü˛!ê˛ í z̨°¡∫ ê˛yGÎ˚y Ï̂Ó˚Ó˚ ˛õyò Ï̂ò¢ ˆÌ Ï̂Ü˛˛ ~Ü˛•z §Ó˚° Ï̂Ó˚áyÎ˚ñ a G b (a > b) ò)Ó˚̂ Ïc ò%!ê˛ !Ó®% ˆÌ Ï̂Ü˛  ê˛yGÎ˚yÓ˚!ê˛Ó˚ í z̨ß¨!ï˛ ˆÜ˛yîmÎ˚

˛õÓ˚flõÓ˚ ˛õ)Ó˚Ü˛ • Ï̂°ñ ê˛yGÎ˚y Ï̂Ó˚Ó˚ í z̨Fã˛ï˛y !lî≈Î˚ Ü˛ Ï̂Ó˚y–

17. ~Ü˛!ê˛ °y•zê˛ •yí ẑ̨ ÏçÓ˚ ¢#£Ï≈ ˆÌ Ï̂Ü˛ ˛õ)Ó≈!ò Ï̂Ü˛ xÓ!fiÌï˛ ò%!ê˛ çy•y Ï̂çÓ˚ xÓl!ï˛ ˆÜ˛yî ÎÌyÜ ̨ Ï̂Ù 45° G 30° – Î!ò çy•yçm Ï̂Î˚Ó˚

ÙôƒÓï˛#≈ ò)Ó˚c100 !Ù •Î˚ñ ï˛y• Ï̂° °y•zê˛ •yí z̨ç!ê˛Ó˚ í z̨Fã˛ï˛y Ü˛ï˛⁄È

18. ~Ü˛!ê˛ °y•zê˛ •yí ẑ̨ ÏçÓ˚ !Ó˛õÓ˚#ï˛ !ò Ï̂Ü˛ xÓ!fiÌï˛ ò%!ê˛ çy•y Ï̂çÓ˚ xÓl!ï˛ ˆÜ˛yî ÎÌyÜ ̨ Ï̂Ù 30° G 45°– Î!ò çy•y Ï̂çÓ˚ í z̨Fã˛ï˛y h

!Ùê˛yÓ˚ •Î˚ñ ï˛y• Ï̂° çy•yç ò%!ê˛Ó˚ Ù Ï̂ôƒ ò)Ó˚c Ü˛ï˛⁄

19. ~Ü˛!ê˛ ç°y¢ Ï̂Î˚Ó˚ 200 !Ùê˛yÓ˚ í z̨̨ õ Ï̂Ó˚ ~Ü˛á[˛ ˆÙ Ï̂âÓ˚ í z̨ß¨!ï˛ 30° ~ÓÇ ç°y¢ Ï̂Î˚ ˆÙâ!ê˛Ó˚ ≤Ã!ï˛!Ó Ï̂¡∫Ó˚ xÓl!ï˛ ˆÜ˛yî 60° • Ï̂°ñ

ˆÙâ!ê˛ ç°y¢Î˚ ˆÌ Ï̂Ü˛ Ü˛ï˛ í z̨̨ õ Ï̂Ó˚ xy Ï̂SÈ⁄

20. ~Ü˛!ê˛ ê˛yGÎ˚y Ï̂Ó˚Ó˚ í z̨Fã˛ï˛y 100 !Ù– Îál §)̂ ÏÎ≈Ó˚ í z̨ß¨!ï˛ ˆÜ˛yî 30° ˆÌ Ï̂Ü˛ 45° ˆï˛ ˛õ!Ó˚Ó!ï≈̨ ï˛ •Î˚ñ ï˛ál ê˛yGÎ˚y Ï̂Ó˚Ó˚ SÈyÎ˚yÓ˚ ˜òâ≈ƒ

x !Ùê˛yÓ˚ Ü˛ Ï̂Ù ÎyÎ˚– x ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

21. 1.5 !Ùê˛yÓ˚ °¡∫y ~Ü˛!ê˛ Óy!°Ü˛y ~Ü˛!ê˛ °ƒy¡õ ˆ˛õyfiê˛ ˆÌ Ï̂Ü˛ 3 !Ùê˛yÓ˚ ò)̂ ÏÓ˚ òÑyí ¸̨y Ï̂°˛ 4.5 !Ùê˛yÓ˚ ò#â≈ SÈyÎ˚yÓ˚ §,!T˛ •Î˚– °ƒy¡õ
ˆ˛õyfiê˛!ê˛Ó˚ í z̨Fã˛ï˛y !lî≈Î˚ Ü˛ Ï̂Ó˚y–
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 í z̨_Ó˚Ùy°y

!ÓË˛yàÈüÈÜ˛

I. 1)  a   2)  d   3) c   4) c     5)  b   6) d

II. 1)  60°,   2)  30°     3)  45°    4)  30°   5)  16√3 ˆ§!Ù2   6)  
1

2
(√3+1) !Ü˛!Ù

7)  Ü˛Ù Ï̂Ó   8)  st

III. 1)   43.5 !Ù    2)  12 !Ùê˛yÓ˚   3) 50 !Ùê˛yÓ˚   4)  
15 3

2
 !Ùê˛yÓ˚   5)  150√ 3 !Ùê˛yÓ˚

!ÓË˛yàÈüÈá

1)  50 !Ùê˛yÓ˚    2)  60°   3) 10√3 !Ùê˛yÓ˚    4) 40√3 !Ùê˛yÓ˚   5) 30 !Ùê˛yÓ˚    6) 5.569 !Ùê˛yÓ˚

7)  51.96 !Ùê˛yÓ˚    8) 30°   9)  60°   10)  45°   11) 4 !Ùê˛yÓ˚  12) 75 !Ùê˛yÓ˚

!ÓË˛yàÈüÈà

1) 1385.6 !Ùê˛yÓ˚

2) í z̨!ò≈T˛ !Ó®%!ê˛ ≤ÃÌÙ !˛õ°yÓ˚ ˆÌ Ï̂Ü˛ 25 !Ùê˛yÓ˚ ò)̂ ÏÓ˚ xÓ!fiÌï˛– !˛õ°y Ï̂Ó˚Ó˚ í z̨Fã˛ï˛y 43.3 !Ùê˛yÓ˚

3) 73.2 !Ùê˛yÓ˚

4) PQ = 94.64 !Ùê˛yÓ˚,  XQ = 109.3 !Ùê˛yÓ˚

6) 40 !Ùê˛yÓ˚

7) 864 !Ü˛!Ù‡â^˝ê˛y

8) ò)Ó˚c  10 √3 !Ùê˛yÓ˚ñ ˛õy•y Ï̂í ¸̨Ó˚ í z̨Fã˛ï˛y = 40 !Ùê˛yÓ˚

12) ç°y¢ Ï̂Î˚Ó˚ ˛õ,T˛ Ï̂ò¢ ˆÌ Ï̂Ü˛ 120 !Ùê˛yÓ˚

15) 3 ˆ§ Ï̂Ü˛u˛

16) 50 ab( ) !Ùê˛yÓ˚    17)   50 3 1+( )  !Ùê˛yÓ˚    18)  3 1+( )  h !Ùê˛yÓ˚

19) 400 !Ùê˛yÓ˚     20)   100 3 1−( )  !Ùê˛yÓ˚     21)  2.5 !Ùê˛yÓ˚
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l O

Q B

A P

l O

P A Q

xôƒyÎ̊Èü10

Ó,_  (CIRCLES)

Ù)° !Ó£ÏÎ˚ ~ÓÇ §)eyÓ!° ı

l Î!ò ~Ü˛!ê˛ §Ó˚° Ï̂Ó˚áy ~ÓÇ ~Ü˛!ê˛ Ó,̂ Ï_Ó˚ ˆÜ˛y Ï̂ly §yôyÓ˚î !Ó®% ly Ìy Ï̂Ü˛ñ ï˛ Ï̂Ó §Ó˚° Ï̂Ó˚áy!ê˛ Ï̂Ü˛ G•z Ó,̂ Ï_Ó˚ §y Į̈̂ õ Ï̂«˛ x≤Ã!ï˛ Ï̂FSÈò#
ˆÓ˚áy Ó°y •Î˚–

l Î!ò ~Ü˛!ê˛ Ó,_ ~ÓÇ ~Ü˛!ê˛ §Ó˚° Ï̂Ó˚áyÓ˚ ò%!ê˛ §yôyÓ˚î !Ó®% Ìy Ï̂Ü˛ xÌÓy ~Ü˛!ê˛ §Ó˚° Ï̂Ó˚áy ~Ü˛!ê˛ Ó,_ Ï̂Ü˛ ò%!ê˛ !Ë˛ß¨ !Ë˛ß¨ !Ó®%̂ Ïï˛ ˆSÈò
Ü˛ Ï̂Ó˚ñ ï˛ Ï̂Ó §Ó˚° ˆÓ˚áy!ê˛ Ï̂Ü˛ G•z Ó,̂ Ï_Ó˚ ˆSÈòÜ˛ Ó°y •Î˚–

l Î!ò ~Ü˛!ê˛ §Ó˚° Ï̂Ó˚áy G ~Ü˛!ê˛ Ó,̂ Ï_Ó˚ ˆÜ˛Ó°Ùye ~Ü˛!ê˛ §yôyÓ˚î !Ó®% Ìy Ï̂Ü˛ xÌÓy ~Ü˛!ê˛ §Ó˚° Ï̂Ó˚áy ~Ü˛!ê˛ Ó,_ Ï̂Ü˛ ˆÜ˛Ó°Ùye
~Ü˛!ê˛ !Ó®%̂ Ïï˛ ˆSÈò Ü˛ Ï̂Ó˚ñ ï˛ Ï̂Ó ~•z §Ó˚° Ï̂Ó˚áy!ê˛ Ï̂Ü˛ Ó,̂ Ï_Ó˚ flõ¢≈Ü˛ Ó°y •Î˚–

l ˆÜ˛y Ï̂ly Ó,̂ Ï_Ó˚ í z̨̨ õÓ˚ xÓ!fiÌï˛ ~Ü˛!ê˛ !Ó®% !ò Ï̂Î˚ ˆÜ˛Ó°Ùye ~Ü˛!ê˛ flõ¢≈Ü˛ xAÜ˛l Ü˛Ó˚y ÎyÎ˚–

l Ó,̂ Ï_Ó˚ ~Ü˛!ê˛ flõ¢≈Ü˛ flõ¢≈ !Ó®%àyÙ# Óƒy§y Ï̂ô≈Ó˚ í z̨̨ õÓ˚ °¡∫–

l

P

Q

O
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l Ó!•/fiÌ ˆÜ˛y Ï̂ly !Ó®% ˆÌ Ï̂Ü˛ ˆÜ˛y Ï̂ly Ó,̂ Ï_Ó˚ í z̨̨ õÓ˚ ò%!ê˛ flõ¢≈Ü˛ xAÜ˛l Ü˛Ó˚y ÎyÎ˚–

l Ó!•/fiÌ ˆÜ˛y Ï̂ly !Ó®% ˆÌ Ï̂Ü˛ ˆÜ˛y Ï̂ly Ó,̂ Ï_Ó˚ í z̨̨ õÓ˚ x!AÜ˛ï˛ ò%!ê˛ flõ¢≈̂ ÏÜ˛Ó˚ ˜òâ≈ƒ ˛õÓ˚flõÓ˚ §Ùyl–

xl%¢#°l#ÈüÈ10

!ÓË˛yàÈüÈÜ˛   å≤Ã!ï˛!ê˛ 1 l¡∫Ó˚ä

x!ï˛ §Ç!«˛Æ í z̨_Ó˚ôÙ#≈ ≤ÃŸ¿yÓ!° ı

I. ¢)lƒfiÌyl ˛õ)Ó˚î Ü˛ Ï̂Ó˚y ı

1. Î!ò ˆÜ˛y Ï̂ly Ó,̂ Ï_Ó˚ ò%!ê˛ Óƒy§y Ï̂ô≈Ó˚ ÙôƒÓï˛#≈ ˆÜ˛yî120° •Î˚ñ ï˛ Ï̂Ó G•z Óƒy§yô≈ ò%!ê˛Ó˚ ˆ¢£Ï ≤Ãyhs˝ !ò Ï̂Î˚ x!AÜ˛ï˛ flõ¢≈Ü˛m Ï̂Î˚Ó˚ ÙôƒÓï˛#≈
ˆÜ˛yî ______ • Ï̂Ó–

2. Î!ò ò%!ê˛ §Ù Ï̂Ü˛!wÜ˛ Ó,̂ Ï_Ó˚ Óƒy§yô≈  4 ˆ§!Ù ~ÓÇ 5 ˆ§!Ù •Î˚ñ ï˛ Ï̂Ó ~ Ï̂òÓ˚ Ù Ï̂ôƒ ̂ Î Ó,_!ê˛Ó˚ çƒy x˛õÓ˚ Ó,_!ê˛Ó˚ flõ¢≈Ü˛ ̂ §!ê˛Ó˚ ̃ òâ≈ƒ
• Ï̂Ó––––––

3. !ã˛e 10.1üÈ~ AB •° Ó,̂ Ï_Ó˚ ~Ü˛!ê˛ çƒy ~ÓÇ AOC •° ~Ó˚ Óƒy§ñ
ˆÎáy Ï̂l ∠ACB=40° – Î!ò A !Ó®%̂ Ïï˛ Ó,_!ê˛Ó˚ flõ¢≈Ü˛ AT •Î˚ñ
ï˛ Ï̂Ó ∠BAT • Ï̂Ó ______–

4. !ã˛e 10.2 ÈüÈ~ PA G PB •° O ˆÜ˛w#Î˚àyÙ# Ó,̂ Ï_Ó˚ ò%!ê˛
flõ¢≈Ü˛– Î!ò ∠APB = 70° •Î˚ñ ï˛ˆÏÓ ∠OAB •ˆÏÓ
_______–

5. !ã˛e 10.3 ÈüÈ~ PT •° O ˆÜ˛w#Î˚àyÙ# Ó,̂ Ï_Ó˚ ~Ü˛!ê˛ flõ¢≈Ü˛–
Î!ò OT = 6 ˆ§!Ù ~ÓÇ  SP = 4 ̂ §!Ù •Î˚ñ ï˛ Ï̂Ó flõ¢≈Ü˛!ê˛Ó˚
˜òâ≈ƒ • Ï̂Ó ______–

!ã˛e 10.1

!ã˛e 10.3

l

(

40°

O

C

B

A T

lO

T

PS
4 ˆ§!Ù

6 
ˆ§

!Ù

!ã˛e 10.2

70° O

A

P

B
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!ã˛e 10.7

A

CDB

F
E

II. Ó•% !ÓÜ˛“!Ë˛!_Ü˛ ≤ÃŸ¿yÓ!° ı

!l Ï̂¡¨ ã˛yÓ˚!ê˛ !ÓÜ˛“ ˆÌ Ï̂Ü˛ §!ë˛Ü˛ í z̨_Ó˚!ê˛ ÓySÈy•z Ü˛ Ï̂Ó˚y ı

1. ≤Ãò_ !ã˛e 10.4 ÈüÈ~ñ  AD G AE •° O ˆÜ˛w#Î˚ Ó,̂ Ï_Ó˚ ò%!ê˛ flõ¢≈Ü˛
~ÓÇ BCñ Ó,_!ê˛ Ï̂Ü˛ F !Ó®%̂ Ïï˛ flõ¢≈ Ü˛ Ï̂Ó˚̂ ÏSÈ– Î!ò AE = 5 ˆ§!Ù •Î˚ñ
ï˛ Ï̂Ó ∆ABC ~Ó˚ ˛õ!Ó˚§#Ùy • Ï̂ÓÈüüüÈ

(a) 15 ˆ§!Ù     (b)  10 ˆ§!Ù

(c)  20 ˆ§!Ù    (d)  22.5 ˆ§!Ù

2. 5 ̂ §!Ù Óƒy§yô≈ !Ó!¢T˛ Ó,̂ Ï_Ó˚ ~Ü˛!ê˛ Óƒy§ AB È~Ó˚ ~Ü˛ ≤Ãyhs˝ AÈüÈˆï˛ Ó,̂ Ï_Ó˚ ~Ü˛!ê˛ flõ¢≈Ü˛ XAY xAÜ˛l Ü˛Ó˚y •°– A !Ó®% ̂ Ì Ï̂Ü˛
8 ˆ§!Ù ò)Ó˚̂ Ïc xÓ!fiÌï˛ çƒy CD ˆÎ!ê˛ XY ~Ó˚ §Ùyhs˝Ó˚y° ï˛yÓ˚ ˜òâ≈≈ƒ •°ÈüüüÈ

(a)  6ˆ§!Ù      (b)  4ˆ§!Ù     (c)   5ˆ§!Ù     (d)  8ˆ§!Ù

3. !ã˛e 10.5 ÈüÈ~ñ Î!ò ∠POS = 120°

•Î˚ñ ï˛y• Ï̂° ∠QOR=

(a)  80°     (b)  70°      (c)   60°

(d)  50°

4. ≤Ãò_ !ã˛e10.6 ÈüÈ~ñ AB •° O ˆÜ˛w !Ó!¢T˛ Ó,̂ Ï_Ó˚ ~Ü˛!ê˛
çƒy ~ÓÇ Î!ò A !Ó®%̂ Ïï˛ AC flõ¢≈Ü˛˛ AB ~Ó˚ §y Ï̂Ì 45°

ˆÜ˛yî í z̨Í˛õß¨ Ü˛ Ï̂Ó˚ñ ï˛ Ï̂Ó ∠AOB=

(a)   80°     (b)  90°      (c)  100°      (d)  85°

5. ≤Ãò_ !ã˛e10.7ÈüÈ~ Î!ò AF=4 ˆ§!Ù, BF= 3 ˆ§!Ù ~ÓÇ

 AC = 11ˆ§!Ù •Î˚, ï˛ Ï̂Ó BC Óy•%Ó˚ ˜òâ≈ƒ • Ï̂ÓÈüüüÈ

(a)  10ˆ§!Ù      (b)    9ˆ§!Ù    (c)  11ˆ§!Ù

(d)  12ˆ§!Ù

l

(

P

O

Q R

120°

S

!ã˛e 10.5

l

(

O

A

B

45°

C

!ã˛e 10.6

!ã˛e 10.4

lO

D

C

F

B
E

A
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6. P !Ó®%̂ Ïï˛ O ˆÜ˛w#Î˚ Ó,̂ Ï_Ó˚ ~Ü˛!ê˛ flõ¢≈Ü˛ •° PQ– Î!ò ∆OPQ ~Ü˛!ê˛ §Ù!mÓy•% !eË%̨ ç •Î˚ñ ï˛y• Ï̂° ∠OQP=

(a)   60°     (b)  30°      (c)   45°     (d)  90°

7. ≤Ãò_ !ã˛e 10.08ÈüÈ~ñ  O ÈüÈˆÜ˛w#Î˚ Ó,̂ Ï_Ó˚ñ AB •° P !Ó®%̂ Ïï˛
x!AÜ˛ï˛  Ó,̂ Ï_Ó˚  ~Ü˛!ê˛ flõ¢≈Ü˛– Î!ò ∠APQ = 57° •Î˚ñ
ï˛ Ï̂Ó ∠PQB=

(a)   57°     (b) 123°   (c)  113°    (d)  33°

8. ≤Ãò_ !ã˛e 10.9 ÈüÈ~ñ Ó!•/fiÌ ˆÜ˛y Ï̂ly !Ó®% P ˆÌ Ï̂Ü˛ O ˆÜ˛w#Î˚
Ó,̂ Ï_Ó˚ í z̨̨ õÓ˚ PT ~ÓÇ PQ ò%!ê˛ flõ¢≈Ü˛ xAÜ˛l Ü˛Ó˚y •°– Î!ò
∠TPQ = 70° •Î˚ñ ï˛ Ï̂Ó ∠TRQ=

(a)  55°      (b)  20°    (c)  45°   (d)  65°

9. ≤Ãò_ !ã˛e10.10üÈ~ñ ò%!ê˛ Ó,_ ˛õÓ˚flõÓ˚̂ ÏÜ˛ C !Ó®%̂ Ïï˛ flõ¢≈ Ü˛ Ï̂Ó˚̂ ÏSÈ ~ÓÇ
AB •° Ó,_m Ï̂Î˚Ó˚ §yôyÓ˚î flõ¢≈Ü˛– ï˛y• Ï̂° ∠ACB ~Ó˚ ˛õ!Ó˚Ùy˛õ
• Ï̂ÓÈüüüÈ

(a)   60°  (b)  45°    (c)  90°   (d)  120°

10. ≤Ãò_ !ã˛e10.11ÈüÈ~ñ PA G PB •° Ó,̂ Ï_Ó̊ ò%!ê˛ flõ¢≈Ü˛ ̂ Îáy Ï̂l PA=5

ˆ§!Ù ~ÓÇ ∠APB=60°– ï˛y• Ï̂° çƒy  AB ~Ó˚ ˜òâ≈ƒ • Ï̂ÓÈüüüÈ

(a)  5√2 ˆ§!Ù     (b)  5√3ˆ§!Ù

(c)  7.5 ˆ§!Ù      (d)  5 ˆ§!Ù

lOR

Q

T

(70° P

!ã˛e 10.9

l

l

(57°

Q

R

BPA
l

!ã˛e 10.8

O

!ã˛e 10.10

l lC

A

B

60°(

5 ˆ§!Ù

A

B

P

!ã˛e 10.11
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l

30°(

P BA

O

C

l

D

!ã˛e 10.13

!ã˛e 10.14

l
30°(

O

P

B A T

III. x!ï˛ §Ç!«˛Æ í z̨_Ó˚ôÙ#≈ ≤ÃŸ¿yÓ!° ı

1. 5 ˆ§!Ù Óƒy§yô≈ !Ó!¢T˛ ~Ü˛!ê˛ Ó,̂ Ï_Ó˚ P !Ó®%̂ Ïï˛ x!AÜ˛ï˛ ~Ü˛!ê˛ flõ¢≈Ü˛ PQ Ó,̂ Ï_Ó˚ ˆÜ˛w O àyÙ# ~Ü˛!ê˛ ˆÓ˚áyÓ˚ §y Ï̂Ì Q !Ó®%̂ Ïï˛
!Ù!°ï˛ •Î˚ñ ˆÎáy Ï̂l OQ=13 ˆ§!Ù–  PQ ~Ó˚ ˜òâ≈ƒ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

2. ≤Ãò_ !ã˛e10.12 ÈüÈ~ñ AB •° O ˆÜ˛w !Ó!¢T˛ Ó,̂ Ï_Ó˚ ~Ü˛!ê˛ Óƒy§
~ÓÇ AT •° ~Ó˚ ~Ü˛!ê˛ flõ¢≈Ü˛– Î!ò ∠AOQ=58° •Î˚ñ ï˛ˆÏÓ
∠ATQ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

3. ≤Ãò_  !ã˛e 10.13 ÈüÈ~ñ P !Ó®%   • Ï̂ï˛  O ˆÜ˛w#Î˚ Ó,̂ Ï_Ó˚
~Ü˛!ê˛ flõ¢≈Ü˛ •° AB– Î!ò ∠PAO=30° •Î˚ñ ï˛y• Ï̂°
∠CPB + ∠ACP ~Ó˚ ˛õ!Ó˚Ùy˛õ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

4. ≤Ãò_  !ã˛e 10.14 üÈ~ñ  BOA  •° O ˆÜ˛w#Î˚  Ó,̂ Ï_Ó˚
~Ü˛!ê˛ Óƒy§ ~ÓÇ P !Ó®%ˆÏï˛ x!AÜ˛ï˛ ~Ü˛!ê˛ flõ¢≈Ü˛ Ó!ô≈ï˛
ÈBAüÈˆÜ˛ T !Ó®%̂ Ïï˛ ̂ SÈò Ü˛ Ï̂Ó˚̂ ÏSÈ– Î!ò ∠PBO = 30° •Î˚ñ
ï˛ Ï̂Ó ∠PTA ~Ó˚ ˛õ!Ó˚Ùy˛õ Ü˛ï˛⁄

!ã˛e 10.12

l

58°

(

A T

Q

O

B



76

5. !ã˛e10.15ÈüÈ~ñ PQR •° Q !Ó®% • Ï̂ï˛ O ˆÜ˛w#Î˚ Ó,̂ Ï_Ó˚
í z̨̨ õÓ˚ ~Ü˛!ê˛ flõ¢≈Ü˛ ~ÓÇ çƒy  ABñ PR ~Ó˚ §y Ï̂Ì §Ùyhs˝Ó˚y°
ˆÎáy Ï̂lñ ∠BQR = 70° – ï˛y• Ï̂° ∠AQB = ?

IV. !l¡¨!°!áï˛ !ÓÓ,!ï˛à%̂ Ï°y §ï˛ƒ ly !ÙÌƒy Îyã˛y•z Ü˛ Ï̂Ó˚y ı

1. ~Ü˛!ê˛ Ó,̂ Ï_Ó˚ ˆÜ˛y Ï̂ly ~Ü˛!ê˛ ≤Ãò_ §Ó˚° Ï̂Ó˚áyÓ˚ §Ùyhs˝Ó˚y°ñ ò%!ê˛Ó˚ ˆÓ!¢ §Ùyhs˝Ó˚y° flõ¢≈Ü˛ ÌyÜ˛ Ï̂ï˛ ˛õy Ï̂Ó˚–

2. Î!ò Ó,̂ Ï_Ó˚ í z̨̨ õÓ˚ xÓ!fiÌï˛ ~Ü˛!ê˛ !Ó®% P •Î˚ñ ï˛ Ï̂Ó P !Ó®% !ò Ï̂Î˚ Ó,̂ Ï_Ó˚ í z̨̨ õÓ˚ ~Ü˛!ê˛ ~ÓÇ ˆÜ˛Ó°Ùye ~Ü˛!ê˛ flõ¢≈Ü˛ xAÜ˛l Ü˛Ó˚y
Îy Ï̂Ó–

3. Î!ò a  Óƒy§yô≈ !Ó!¢T˛  O ˆÜ˛w#Î˚ Ó,̂ Ï_Ó˚ P !Ó®% • Ï̂ï˛ ò%!ê˛ flõ¢≈Ü˛ ˛õÓ˚flõ Ï̂Ó˚Ó˚ § Ï̂Aà 90° ˆÜ˛yî í z̨Í˛õß¨ Ü˛ Ï̂Ó˚ñ

ï˛ Ï̂Ó   OP= a –

4. Ó,̂ Ï_Ó˚ Ó!•/fiÌ ˆÜ˛y Ï̂ly !Ó®% ˆÌ Ï̂Ü˛ Ó,̂ Ï_Ó˚ í z̨̨ õÓ˚ x!AÜ˛ï˛ flõ¢≈̂ ÏÜ˛Ó˚ ˜òâ≈ƒ §Ó≈òy Ó,̂ Ï_Ó˚ Óƒy§y Ï̂ô≈Ó˚ ˆã˛ Ï̂Î˚ Ó Ï̂í ¸̨y •Î˚–

5. ˆÜ˛y Ï̂ly ~Ü˛!ê˛ ̂ Ó˚áyÇ¢ PQ ~Ó˚ ≤Ãyhs˝ !Ó®% P G Q àyÙ# Î!ò !Ü˛S%È §ÇáƒÜ˛ Ó,_ xAÜ˛l Ü˛Ó˚y •Î˚ñ ï˛y• Ï̂° ï˛y Ï̂òÓ˚ ̂ Ü˛w PQ ~Ó˚ °¡∫
§Ù!má[˛ Ï̂Ü˛Ó˚ í z̨̨ õÓ˚ xÓ!fiÌï˛ • Ï̂Ó–

!ÓË˛yàÈüÈá  å≤Ã!ï˛!ê˛ 2 l¡∫Ó˚ä

§Ç!«˛Æ í z̨_Ó˚ôÙ#≈ ≤ÃŸ¿yÓ!° ı

1. !ã˛e 10.16 ÈüÈ~ ABC ~Ó˚ ˛õ!Ó˚§#Ùy !lî≈Î˚ Ü˛ Ï̂Ó˚y

Îál AP=12 ˆ§!Ù–

2. ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎñ ~Ü˛!ê˛ Ó,̂ Ï_ ˛õ!Ó˚!°!áï˛ xyÎ˚ï˛ Ï̂«˛e!ê˛ •° ~Ü˛!ê˛ Óà≈̂ Ï«˛e–

!ã˛e 10.15

l

(70°

O

A
L

B

P
l l

Q R

F

40°

C

A

B D C

P
l l

Q

!ã˛e 10.16
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l

(
P

BA

C

135°

!ã˛e 10.19

!ã˛e 10.20

l (O 50°

A

C P

B

3. !ã˛e 10.17ÈüÈ~ AB G CD •° x§Ùyl Óƒy§yô≈ !Ó!¢T˛ ò%!ê˛
Ó,̂ Ï_Ó˚ §yôyÓ˚î flõ¢≈Ü˛– ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎñ AB=CD.

4. !ã˛e 10.18 ÈüÈ~ñ ò%!ê˛ ≤Ãò_ Ó,_ ÎyÓ˚y ˛õÓ˚flõÓ˚̂ ÏÜ˛ Ó!•/fiÌË˛y Ï̂Ó
T !Ó®%̂ Ïï˛ flõ¢≈ Ü˛ Ï̂Ó˚̂ ÏSÈñ ï˛y Ï̂òÓ˚ ~Ü˛!ê˛ §yôyÓ˚î flõ¢≈Ü˛ •° QR–
T !Ó®%̂ Ïï˛ x!AÜ˛ï˛ flõ¢≈Ü˛!ê˛ QR ˆÜ˛ P !Ó®%̂ Ïï˛ ˆSÈò Ü˛ Ï̂Ó˚̂ ÏSÈ–
Î!ò PT= 3.8 ˆ§!Ù •Î˚ñ ï˛ Ï̂Ó QR ~Ó˚ ˜òâ≈ƒ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

5. !ã˛e10.19 ÈüÈ~ñ Ó!•/fiÌ !Ó®% P ̂ Ì Ï̂Ü˛ Ó,̂ Ï_Ó˚ í z̨̨ õÓ˚ ò%!ê˛ flõ¢≈Ü˛

PA G PB ~ÙlË˛y Ï̂Ó xAÜ˛l Ü˛Ó˚y • Ï̂Î˚̂ ÏSÈ Îy Ï̂ï˛ PA=4ˆ§!Ù

~ÓÇ ∠BAC=135° •Î˚– çƒy AB ~Ó˚ ˜òâ≈ƒ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

6. !ã˛e 10.20üÈ~ñ Ó!•/fiÌ !Ó®% P ˆÌ Ï̂Ü˛ O ˆÜ˛w#Î˚ Ó,̂ Ï_Ó˚ í z̨̨ õÓ˚

PA G PB flõ¢≈Ü˛mÎ˚ ~ÙlË˛y Ï̂Ó xAÜ˛l Ü˛Ó˚y • Ï̂Î˚̂ ÏSñÈ Îy Ï̂ï˛

∠APB=50° •Î˚– ï˛y• Ï̂° ∠ACB !lî≈Î˚ Ü˛ Ï̂Ó˚y–

!ã˛e 10.18

l
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T

l

l
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l l
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C

D

!ã˛e 10.17
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7. !ã˛e 10.21ÈüÈ~ñ ò%!ê˛ Ó,̂ Ï_Ó˚ AB G CD §yôyÓ˚î flõ¢≈Ü˛mÎ˚

˛õÓ̊flõÓ̊ Ï̂Ü˛ E !Ó®%̂ Ïï˛ ̂ SÈò Ü˛ Ï̂Ó̊ Ï̂SÈ– ≤ÃÙyî Ü˛ Ï̂Ó̊y ̂ Îñ AB=CD–

8. !ã˛e 10.22 üÈ~ñ O ̂ Ü˛w#Î˚ Ó,̂ Ï_Ó˚ Q G R !Ó®%̂ Ïï˛ x!AÜ˛ï˛
flõ¢≈Ü˛mÎ˚ •° ÎÌyÜ ̨ Ï̂Ù PQL G PRM ~ÓÇ S •° Ó,̂ Ï_Ó̊
í˛z˛õ!Ó˚fiÌ ~Ü˛!ê˛ !Ó®% ˆÎáyˆÏlñ ∠SQL=50°  ~ÓÇ
∠SRM=60°– ï˛ Ï̂Ó ∠QSR ~Ó̊ ̨õ!Ó̊Ùy˛õ !lî≈Î̊ Ü˛ Ï̂Ó̊y–

9. !ã˛e 10.23 üÈ~ñ T !Ó®%̂ Ïï˛ x!AÜ˛ï˛ ~Ü˛!ê˛ flõ¢≈Ü˛ •°
PT~ÓÇ PAB •° ~Ü˛!ê˛ ˆSÈòÜ˛–  Î!ò PT=12 ˆ§!Ù
~ÓÇ AB=7 ˆ§!Ù •Î˚ñ ï˛ Ï̂Ó PA !lî≈Î˚ Ü˛ Ï̂Ó˚y–

[•z!Aàï˛ : PT2 = PA × PB]

10. 9 ˆ§!Ù ~ÓÇ 4 ˆ§!Ù Óƒy§yô≈ !Ó!¢T˛ ò%!ê˛ Ó,_ ˛õÓ˚flõÓ˚̂ ÏÜ˛ Ó!•/flõ¢≈ Ü˛Ó˚̂ Ï° Ó,_ ò%!ê˛Ó˚ §Ó˚° §yôyÓ˚î flõ¢≈̂ ÏÜ˛Ó˚ ˜òâ≈ƒ Ü˛ï˛ • Ï̂Ó⁄

!ÓË˛yàÈüÈá  å≤Ã!ï˛!ê˛ 3/4 l¡∫Ó˚ä

ò#â≈ í z̨_Ó˚ôÙ#≈ ≤ÃŸ¿yÓ!° ı

1. ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎñ ~Ü˛!ê˛ Ó,̂ Ï_Ó˚ ˆÜ˛y Ï̂ly Ó,_ã˛y Į̈̂ õÓ˚ Ùôƒ!Ó®%̂ Ïï˛ x!AÜ˛ï˛ flõ¢≈Ü˛!ê˛ G•z Ó,_ã˛y˛õ!ê˛Ó˚ ≤Ãyhs˝ !Ó®% §Ç Ï̂ÎyçÜ˛ çƒy ~Ó˚ §y Ï̂Ì

§Ùyhs˝Ó˚y°–

2. ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎñ ò%!ê˛ ˛õÓ˚flõÓ˚̂ ÏSÈò# §Ó˚° Ï̂Ó˚áy ˆÜ˛y Ï̂ly Ó,̂ Ï_Ó˚ flõ¢≈Ü˛ • Ï̂°ñ §Ó˚° Ï̂Ó˚áy ò%!ê˛Ó˚ ÙôƒÓï˛#≈ ˆÜ˛y Ï̂îÓ˚ §Ù!má[˛ Ï̂Ü˛Ó˚ í z̨̨ õÓ˚

Ó,̂ Ï_Ó˚ ˆÜ˛w xÓ!fiÌï˛ •Î˚–

l

l

l

l
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B

!ã˛e 10.21

!ã˛e 10.22
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lO P

B

A

!ã˛e 10.27

lO

C

B

A T

!ã˛e 10.26

l P

T

O

B N
A

!ã˛e 10.25

3. ~Ü˛!ê˛ §Ù Ï̂Ü˛yî# !eË%̨ Ï̂çÓ˚ !ï˛l!ê˛ Óy•% Î!ò a, b G c •Î˚ñ ̂ Îáy Ï̂l c •° x!ï˛Ë%̨ çñ ï˛y• Ï̂° ̨≤ÃÙyî Ü˛ Ï̂Ó˚y ̂ Î r Óƒy§yô≈ !Ó!¢T˛ Ó,_ñ

ˆÎ!ê˛ !eË%̨ Ï̂çÓ˚ !ï˛l!ê˛ Óy•%̂ ÏÜ˛ flõ¢≈ Ü˛ Ï̂Ó˚̂ ÏSÈñ ˆ§!ê˛ Ï̂Ü˛ !l Ï̂¡¨Ó˚ §Ù#Ü˛Ó˚̂ ÏîÓ˚ xyÜ˛y Ï̂Ó˚ ≤ÃÜ˛y¢ Ü˛Ó˚y ÎyÎ˚ÈüüüÈ

r
a b c

=
+ −

2

4. !ã˛e10.25ÈüÈ~ñ Ó!•/fiÌ !Ó®% P ˆÌ Ï̂Ü˛ñ O ˆÜ˛w#Î˚ Ó,̂ Ï_ ~Ü˛!ê˛

flõ¢≈Ü˛ PT ~ÓÇ ~Ü˛!ê˛ §Ó˚° Ï̂Ó˚áy PAB xAÜ˛l Ü˛Ó˚y • Ï̂Î˚̂ ÏSÈ–

ON ˆÓ˚áy!ê˛ AB çƒyÈüÈ~Ó˚ í z̨̨ õÓ˚ °¡∫– ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎñ

(i)    PA.PB = PN2–AN2,

(ii)  PN2–AN2 = OP2–OT2

(iii)   PA.PB = PT2

5. ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎñ ~Ü˛!ê˛ Ó,̂ Ï_Ó˚ ˆÜ˛y Ï̂ly ~Ü˛!ê˛ çƒyÈüÈ~Ó˚ ≤Ãyhs˝ !Ó®%̂ Ïï˛ x!AÜ˛ï˛ flõ¢≈Ü˛mÎ˚ çƒy!ê˛Ó˚ §y Ï̂Ì §Ùyl §Ùyl ˆÜ˛yî í z̨Í˛õß¨
Ü˛ Ï̂Ó˚–

6. Î!ò Ó!•/fiÌ !Ó®% P ˆÌ Ï̂Ü˛  O ˆÜ˛w#Î˚ Ó,̂ Ï_  PQ G PR ò%!ê˛ flõ¢≈Ü˛ xAÜ˛l Ü˛Ó˚y •Î˚ ˆÎáy Ï̂l ∠QPR = 120°ñ ï˛ Ï̂Ó ≤ÃÙyî
Ü˛ Ï̂Ó˚y ˆÎñ 2PQ = PO–

7. Î!ò ~Ü˛!ê˛ Ó,_ ABC !eË%̨ Ï̂çÓ˚ BC Óy•%̂ ÏÜ˛ P !Ó®%̂ Ïï˛ ~ÓÇ Ó!ô≈ï˛ AB G AC Óy•%̂ ÏÜ˛ ÎÌyÜ ̨ Ï̂Ù Q G R !Ó®%̂ Ïï˛ flõ¢≈ Ü˛ Ï̂Ó˚ñ

ï˛ Ï̂Ó ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎñ  AQ = 
1

2
(BC+CA+AB).

8. Î!ò ~Ü˛!ê˛ £Ïí ¸̨Ë%̨ ç ABCDEF ~Ü˛!ê˛ Ó,_ Ï̂Ü˛ ˛õ!Ó˚!°!áï˛ Ü˛ Ï̂Ó˚ñ ï˛ Ï̂Ó ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎñ AB+CD+EF=BC+DE+FA.

9. !ã˛e10.26ÈüÈ~ñ O ˆÜ˛w#Î˚ Ó,̂ Ï_Ó˚ AB •° çƒyñ AOC •°
Óƒy§ ~ÓÇ AT •° A !Ó®%̂ Ïï˛ flõ¢≈Ü˛– ≤ÃÙyî Ü˛ Ï̂Ó˚y ̂ Îñ ∠BAT

= ∠ACB.

10. ≤Ãò_ !ã˛e 10.27 ÈüÈ~ñ P !Ó®% ˆÌ Ï̂Ü˛ r Óƒy§yô≈  !Ó!¢T˛ O
ˆÜ˛w#Î˚ Ó,̂ Ï_Ó˚ í z̨̨ õÓ˚ ò%!ê˛ flõ¢≈Ü˛ PA G PB xAÜ˛l Ü˛Ó˚y •°–
Î!ò  OP = 2r •Î˚ñ ï˛ Ï̂Ó ˆòáyG ˆÎ ∆APB ~Ü˛!ê˛ §ÙÓy•%
!eË%̨ ç–
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11. O ˆÜ˛w !Ó!¢T˛ ~Ü˛!ê˛ Ó,̂ Ï_Ó˚ AB •° Óƒy§ ~ÓÇ AC •° ~Ó˚ ~Ü˛!ê˛ çƒy– ˆÎáy Ï̂l ∠BAC = 30°– C !Ó®%̂ Ïï˛ x!AÜ˛ï˛
flõ¢≈Ü˛!ê˛ Ó!ô≈ï˛ AB ÈüÈˆÜ˛ D !Ó®%̂ Ïï˛ ˆSÈò Ü˛ Ï̂Ó˚̂ ÏSÈ– ≤ÃÙyî Ü˛ Ï̂Ó˚y ˆÎñ BC = BD–

12. ABC ~Ü˛!ê˛ §Ù!mÓy•% !eË%̨ çñ ÎyÓ˚ AB=AC=6 ˆ§!Ùñ Î!ò 9 ˆ§!Ù Óƒy§yô≈ !Ó!¢T˛ ~Ü˛!ê˛ Ó,̂ Ï_ xhs˝!°≈!áï˛ Ü˛Ó˚y •Î˚ñ ï˛ Ï̂Ó
!eË%̨ ç!ê˛Ó˚ ˆ«˛eÊ˛° !lî≈Î˚ Ü˛ Ï̂Ó˚y–

13. !ã˛e10.28ÈüÈ~ PQ G PR flõ¢≈Ü˛ ò%!ê˛ ~Ü˛!ê˛ Ó,̂ Ï_Ó˚
í˛ z ˛õÓ˚ ~ÙlË˛yˆ ÏÓ xAÜ˛l Ü˛Ó˚y •ˆ ÏÎ ˚ˆ ÏSñ È Îyˆ Ïï˛
∠RPQ=30° •Î˚– PQ flõ¢≈Ü˛!ê˛Ó˚ §Ùyhs˝Ó˚y° ~Ü˛!ê˛
çƒy  RS xAÜ˛l Ü˛Ó˚y •°– ∠RQS !lî≈Î˚ Ü˛ Ï̂Ó˚y–

14. C !Ó®%̂ Ïï˛ ˆÜ˛y Ï̂ly Ó,̂ Ï_Ó˚ í z̨̨ õÓ˚ x!AÜ˛ï˛ flõ¢≈Ü˛ ~ÓÇ
Óƒy§ AB ~Ó˚ Ó!ô≈ï˛yÇ¢ ˛õÓ˚flõÓ˚̂ ÏÜ˛ D !Ó®%̂ Ïï˛ ˆSÈò
Ü˛ Ï̂Ó̊ Ï̂SÈ– Î!ò ∠DCA=110° •Î̊ñ Îy !ã˛e  10.29ÈüÈ~
ˆòáy Ï̂ly • Ï̂Î˚̂ ÏSÈñ ï˛ Ï̂Ó ∠CBA !lî≈Î˚ Ü˛ Ï̂Ó˚y–

15. AB •° O ̂ Ü˛w#Î˚ Ó,̂ Ï_Ó˚ ~Ü˛!ê˛ çƒy– B !Ó®%̂ Ïï˛ñ 24

ˆ§!Ù ˜òˆÏâ≈ƒÓ˚ ~Ü˛!ê˛ flõ¢≈Ü˛ xAÜ˛l Ü˛Ó˚y •ˆÏÎ˚ˆÏSÈ Îy
!ã˛eÈÈ10.30 ̂ ï˛ ̂ òáy Ï̂ly • Ï̂Î˚̂ ÏSÈ– P !Ó®% ̂ Ì Ï̂Ü˛ ̂ Ü˛ Ï̂wÓ˚
ò)Ó˚c •° 26 ˆ§!Ù– Î!ò çƒy AB ~Ó˚ ˜òâ≈ƒ 16 ˆ§!Ù
•Î˚ñ ï˛ Ï̂Ó ˆÜ˛w ˆÌ Ï̂Ü˛ çƒy!ê˛Ó˚ ò)Ó˚c !lî≈Î˚ Ü˛ Ï̂Ó˚y–
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A B
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!ã˛e 10.30

(
PQ

S R

30°

!ã˛e 10.28

!ã˛e 10.29

l

110°
(

B

C

D A
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í˛z_Ó˚Ùy°y

!ÓË˛yàÈüÈÜ˛

I. 1) 60°   2)  6 ˆ§!Ù   3)  40°    4)  35°    5)  8 ˆ§!Ù

II. 1)  b      2)  d        3)  c      4)   b      5)   a      6)  c     7)  d      8)   a    9)   c  10)  d

III. 1)  12 ˆ§!Ù    2)  61°     3)  90°     4)  30°     5)  40°

IV. 1)  !ÙÌƒy    2)   §ï˛ƒ    3)  !ÙÌƒy   4)  !ÙÌƒy     5)  §ï˛ƒ

!ÓË˛yàÈüÈá

1) 24 ˆ§!Ù   4)  7.6 ˆ§!Ù    5)  4√2 ˆ§!Ù     6)   115°    8)  70°     9)  9 ˆ§!Ù   10)  12ˆ§!Ù

!ÓË˛yàÈüÈà

12)   8√2ˆ§!Ù2    13)  30°    14)  70°    15)   6 ˆ§!Ù
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xôƒyÎ̊Èü11

x.Ü˛l
(CONSTRUCTIONS)

Ù)° !Ó£ÏÎ˚ ~ÓÇ §)eyÓ!° ı

l çƒy!Ù!ï˛Ü˛ xAÜ˛l ~Ó˚ xÌ≈ •° ¢%ô%Ùye Ùy˛õl# åˆflÒ°ä ~ÓÇ ~Ü˛ Ï̂çyí ¸̨y Ü˛¡õy§ ÓƒÓ•yÓ˚ Ü˛ Ï̂Ó˚ çƒy!Ù!ï˛Ü˛ !ã˛e xAÜ˛l Ü˛Ó˚y–

l ~Ü˛!ê˛ ≤Ãò_ ˆÜ˛yî Ï̂Ü˛ §Ù!má![˛ï˛˛  Ü˛Ó˚y–

l ~Ü˛!ê˛ ≤Ãò_ ˆÓ˚áyÇ Ï̂¢Ó˚ °¡∫ §Ù!má[˛Ü˛  xAÜ˛l Ü˛Ó˚y–

l 15°, 30°, 45°, 60°, 90° •zï˛ƒy!ò ˆÜ˛yî xAÜ˛l Ü˛Ó˚y–

l ~Ü˛!ê˛ !eË%̨ çñ ÎyÓ˚ Ë)̨ !Ùñ Ë)̨ !Ù §Ç°@¿ ~Ü˛!ê˛ ˆÜ˛yî ~ÓÇ x˛õÓ˚ ò%•z Óy•%Ó˚ ˆÎyàÊ˛° ˆòGÎ˚y xy Ï̂SÈ ï˛y xAÜ˛l Ü˛Ó˚y–

l ~Ü˛!ê˛ !eË%̨ ç ÎyÓ˚ Ë)̨ !Ùñ Ë)̨ !Ù §Ç°@¿ ~Ü˛!ê˛ ˆÜ˛yî ~ÓÇ x˛õÓ˚ ò%•z Óy•%Ó˚ xhs˝Ó˚ ˆòGÎ˚y xy Ï̂SÈ ï˛y xAÜ˛l Ü˛Ó˚y–

l ~Ü˛!ê˛ !eË%̨ ç ÎyÓ˚ ˛õ!Ó˚§#Ùy ~ÓÇ Ë)̨ !Ù §Ç°@¿ ˆÜ˛yî ò%!ê˛ ˆòGÎ˚y xy Ï̂SÈ ï˛y xAÜ˛l Ü˛Ó˚y–

xl%¢#°l#ÈüÈ11

Ü˛ÈüÈ!ÓË˛yà

1. §!ë˛Ü˛ í z̨_Ó˚!ê˛ !lÓ≈yã˛l Ü˛ Ï̂Ó˚y ı

i) ˆflÒ° ~ÓÇ Ü˛¡õy§ ÓƒÓ•yÓ˚ Ü˛ Ï̂Ó˚ xAÜ˛l Ü˛Ó˚y §Ω˛Ó ~Ùl ˆÜ˛yî!ê˛ •°–

(a) 36°
    (b)   40°    (c)  37.5°   (d)  47.5°

ii) ˆflÒ° ~ÓÇ Ü˛¡õy Ï̂§Ó˚ §y•y Ï̂Îƒ xAÜ˛l Ü˛Ó˚y §Ω˛Ó lÎ˚ñ ~Ùl ˆÜ˛yî!ê˛ •°ÈüüüÈ

a)  14.5°     b)  15°     c)  135°      d)    22.5°

iii) Î!ò ~Ü˛!ê˛ !eË%̨ Ï̂çÓ˚ !ï˛l!ê˛ Óy•%Ó˚ ˜òâ≈ƒ a, b ~ÓÇ c •Î˚ñ ï˛ Ï̂Ó !l Ï̂ã˛Ó˚ ˆÜ˛yl!ê˛ §ï˛ƒ⁄

a)  a + b < a     b)  c – b < a      c)  a + b = c     d)   ~ Ï̂òÓ˚ ˆÜ˛yl!ê˛•z lÎ˚–

iv) ~Ü˛!ê˛ ≤Ãò_ ˆÜ˛y Ï̂îÓ˚ §Ù!má[˛Ü˛ xAÜ˛l Ü˛Ó˚̂ Ïï˛ • Ï̂°ñ xyÙy Ï̂òÓ˚ ≤Ã Ï̂Î˚yçl–

a)  ~Ü˛!ê˛ ˆflÒ°    b)  ~Ü˛!ê˛ Ü˛¡õy§    c)  ~Ü˛!ê˛ ã˛yòy     d)   ˆflÒ° ~ÓÇ Ü˛¡õy§ í z̨Ë˛Î˚•z–

v) Î!ò xyÙÓ˚y ~Ü˛!ê˛ !eË%̨ ç xAÜ˛l Ü˛Ó˚̂ Ïï˛ ã˛y•zñ ÎyÓ˚ ˛õ!Ó˚§#Ùy ≤Ãò_ñ ï˛ Ï̂Ó xyÙy Ï̂òÓ˚ çyly ≤Ã Ï̂Î˚yçl–

a)   !eË%%̨ Ï̂çÓ˚ ò%!ê˛ Óy•%Ó˚ ˆÎyàÊ˛°     b)   ~Ü˛!ê˛ Ë)̨ !Ù §Ç°@¿ ˆÜ˛yî    c)   ò%!ê˛ Ë)̨ !Ù §Ç°@¿ ˆÜ˛yî

d)   !eË%̨ Ï̂çÓ˚ Óy•%Ó˚ xhs˝Ó˚–
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vi) AB=4 ˆ§!Ùñ ∠A=60° • Ï̂°ñ ∆ ABC xAÜ˛l Ü˛Ó˚y §Ω˛Ó • Ï̂Ó lyñ Îál BC ~ÓÇ AC ~Ó˚ xhs˝Ó˚ • Ï̂ÓÈüüüÈ

(a)  3.5 ˆ§!Ù      (b)  4.5 ˆ§!Ù      (c)   3 ˆ§!Ù    (d)  2.5 ˆ§!Ù

á˛ÈüÈ!ÓË˛yà

2. §Ç!«˛Æ í z̨_Ó˚ôÙ#≈ ≤ÃŸ¿ ı

i) 112.5° ˛õ!Ó˚Ùy Į̈̂ õÓ˚ ~Ü˛!ê˛ ˆÜ˛yî xAÜ˛l Ü˛ Ï̂Ó˚y ~ÓÇ •z•yÓ˚ §Ù!má[˛Ü˛ xAÜ˛l Ü˛ Ï̂Ó˚y–

ii) 6 ˆ§!Ù ˜ò Ï̂â≈ƒÓ˚ AB ~Ü˛!ê˛ ˆÓ˚áyÇ¢ xAÜ˛l Ü˛ Ï̂Ó˚y– AB ˆÓ˚áyÇ Ï̂¢Ó˚ A ~ÓÇ B !Ó®%̂ Ïï˛ °¡∫ §Ó˚° Ï̂Ó˚áy xAÜ˛l Ü˛ Ï̂Ó˚y– ~•z

§Ó˚° Ï̂Ó˚áyà%̂ Ï°y !Ü˛ §Ùyhs˝Ó˚y°⁄

iii) 4 ˆ§!Ù Óy•%!Ó!¢T˛ ~Ü˛!ê˛ Óà≈̂ Ï«˛e xAÜ˛l Ü˛ Ï̂Ó˚y–

iv) ~Ü˛!ê˛ xyÎ˚ï˛ Ï̂«˛e xAÜ˛l Ü˛ Ï̂Ó˚yñ ÎyÓ˚ ˜òâ≈ƒ 5 ˆ§!Ù ~ÓÇ ≤ÃfiÌ 3.5 ˆ§!Ù–

v) 3.7 ˆ§!Ù, 4.2 ˆ§!Ù ~ÓÇ 4.8 ˆ§!Ù ˜ò Ï̂â≈ƒÓ˚ Óy•%!Ó!¢T˛ ~Ü˛!ê˛ !eË%̨ ç xÇÜ˛l Ü˛ Ï̂Ó˚y ~ÓÇ ~Ó˚ §Ó ˆÜ˛yîà%̂ Ï°y ˛õ!Ó˚Ùy˛õ Ü˛ Ï̂Ó˚y–

vi) ~Ü˛!ê˛ Ó˚¡∫§ xAÜ˛l Ü˛ Ï̂Ó˚yñ ÎyÓ˚ Óy•%Ó˚ ˜òâ≈ƒ 4ˆ§!Ù ~ÓÇ ~Ü˛!ê˛ ˆÜ˛yî 60°–

vii) ~Ü˛!ê˛ §Ù Ï̂Ü˛yî# !eË%̨ ç xAÜ˛l Ü˛ Ï̂Ó˚yñ ÎyÓ˚ x!ï˛Ë%̨ Ï̂çÓ˚ ˛õ!Ó˚Ùy˛õ •° 8ˆ§!Ù ~ÓÇ ~Ü˛!ê˛ Óy•%Ó˚ ˜òâ≈ƒ 6 ˆ§!Ù–

à˛ÈüÈ!ÓË˛yà

3. ò#â≈  í z̨_Ó˚ôÙ#≈ ≤ÃŸ¿ ı

i) 3.6 ˆ§!Ù ˜ò Ï̂â≈ƒÓ˚ í z̨Fã˛ï˛y !Ó!¢T˛ ~Ü˛!ê˛ §ÙÓy•% !eË%̨ ç xAÜ˛l Ü˛Ó˚–

ii) ABC ~Ü˛!ê˛ !eË%̨ ç xAÜ˛l Ü˛ Ï̂Ó˚yñ ˆÎáy Ï̂l BC=4.5 ˆ§!Ùñ ∠B=60° ~ÓÇ AB+AC=8 ˆ§!Ù–

iii) ABC ~Ü˛!ê˛ !eË%̨ ç xAÜ˛l Ü˛ Ï̂Ó˚yñ ˆÎáy Ï̂l AB+BC+AC=12 ˆ§!Ùñ ∠B=45° ~ÓÇ ∠C=60°–

iv) PQR ~Ü˛!ê˛ !eË%̨ ç xAÜ˛l Ü˛ Ï̂Ó˚yñ ˆÎáy Ï̂l QR=3 ˆ§!Ùñ ∠PQR=45° ~ÓÇ QP–PR = 2 ˆ§!Ù–

v) ~Ü˛!ê˛ Ó˚¡∫§ xAÜ˛l Ü˛ Ï̂Ó˚yñ ÎyÓ˚ Ü˛î≈mÎ˚ ÎÌyÜ ̨ Ï̂Ù 4 ˆ§!Ù ~ÓÇ 6 ˆ§!Ù–

í˛z_Ó˚Ùy°y

1. (i)  c    (ii)  a    (iii)  b   (iv)  d    (v) c   (vi)  b
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O

θ°

A B
C

O

í z̨̨ õÓ,_yÇ¢A B

C

xôƒyÎ̊ÈüÈ12

Ó,_ §¡õ!Ü≈̨ï˛ ˆ«˛eÊ˛°È
åAREAS RELATED TO CIRCLESä

Ù)° !Ó£ÏÎ˚ G §)eyÓ!° ı

l ~Ü˛!ê˛ Ó,̂ Ï_Ó˚ ˆ«˛eÊ˛° = πr2  Óà≈ ~Ü˛Ü˛

l ~Ü˛!ê˛ Ó,̂ Ï_Ó˚ ˛õ!Ó˚§#Ùy = 2πr  ~Ü˛Ü˛

l r Óƒy§yô≈ ~ÓÇ !í˛!@˝Ã ˛õÓ˚Ùy Į̈̂ õ θ ˆÜ˛yî !Ó!¢T˛ ~Ü˛!ê˛ Ó,_Ü˛°yÓ˚ ã˛y Į̈̂ õÓ˚

˜òâ≈ƒ •°  
θ

π

360
2× r ~Ü˛Ü˛

l ˆÜ˛y Ï̂ly Ó,̂ Ï_Ó˚ Ó,_ã˛y˛õ Ó,_!ê˛Ó˚ ˆÜ˛ Ï̂w ˆÎÈ ˆÜ˛yî í z̨Í˛õß¨ Ü˛ Ï̂Ó˚ñ ï˛y Ï̂Ü˛ ˆÜ˛wfiÌ ˆÜ˛yî Ó Ï̂°ñ xÌ≈yÍ  ∠AOB •° Ó,_fiÌ ˆÜ˛yî

l ~Ü˛!ê˛ Ó,̂ Ï_Ó˚ Ó,_Ü˛°y •°ñ Ó,_!ê˛Ó˚ ò%!ê˛ Óƒy§yô≈ ~ÓÇ xyl%£Ïy!AàÜ˛ Ó,_ã˛y˛õ myÓ˚y xyÓÂô xM˛°–

Ó,_Ü˛°y OACBO ~Ó˚ ˆ«˛eÊ˛°  =  
π θr

2

360
Óà≈ ~Ü˛Ü˛

OACBO Ó,_Ü˛°yÓ˚ ˛õ!Ó˚§#Ùy  = 2
2

360
r

r
+











π θ

 ~Ü˛Ü˛

l Ó,_yÇ¢  : ~Ü˛!ê˛ Ó,̂ Ï_Ó˚ Ó,_yÇ¢ •°ñ Ó,̂ Ï_Ó˚ ~Ü˛!ê˛ çƒy ~ÓÇ xyl%£Ïy!AàÜ˛ Ó,_ã˛y˛õ myÓ˚y xyÓÂô xM˛°–

l í z̨̨ õÓ,_yÇ¢  ACBA ~Ó˚ ˆ«˛eÊ˛° = 
π θ θ θr

r sin

2

2

360 2 2
−












cos  Óà≈ ~Ü˛Ü˛

O

θ°

A B
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 !ÓË˛yàÈüÈÜ˛  å≤Ã!ï˛!ê˛Ó˚ Ùyl ÈüÈ 1 ä

I. ¢)lƒfiÌyl ˛õ)Ó˚î Ü˛ Ï̂Ó˚y ı

i) Óƒy§ •° Ó,̂ Ï_Ó˚ ______  çƒy–

ii) Ó,̂ Ï_Ó˚ ~Ü˛!ê˛ x!Ó!FSÈß¨ xÇ¢ Ï̂Ü˛ Ó,̂ Ï_Ó˚  ______  Ó°y •Î˚–

iii) ~Ü˛!ê˛ Ó,̂ Ï_Ó˚ Ó,_yÇ¢ •°ñ Ó,_ã˛y˛õ ~ÓÇ   ______ ~Ó˚ ÙôƒÓï˛#≈ xM˛°–

iv) ~Ü˛ ̂ Ü˛w#Î˚ ò%!ê˛ Ó,̂ Ï_Ó˚ Óƒy§yô≈ ÎÌyÜ ̨ Ï̂Ù 19 ̂ §!Ù ~ÓÇ 16 ˆ§!Ù– Ó,_ ò%!ê˛ myÓ˚y xyÓÂô Ó°Î˚È!ê˛Ó˚ ̂ «˛eÊ˛° • Ï̂Ó ______.

v) ~Ü˛•z ˆÜ˛w ~ÓÇ !Ë˛ß¨ Óƒy§yô≈ !Ó!¢T˛ ò%!ê˛ Ó,_ Ï̂Ü˛ Ó°y •Î˚  _____Ó,_–

vi) θ ˆÜ˛yî !Ó!¢T˛ r Óƒy§y Ï̂ô≈Ó˚ Ó,_Ü˛°yÓ˚ ˆ«˛eÊ˛° θ
θ

= ×

360
 ––––––

vii) ~Ü˛!ê˛ ã˛yÜ˛yÓ˚ Óƒy§yô≈  0.25 !Ù– 11 !Ü˛!Ù ò)Ó˚c x!ï˛Ü ̨ Ù Ü˛Ó˚̂ Ïï˛ ã˛yÜ˛y!ê˛  _____ ÓyÓ˚ ˛õ)î≈ xyÓï≈̨ l Ü˛Ó˚̂ ÏÓ–

viii) x° ˆÜ˛wfiÌ ˆÜ˛yî !Ó!¢T˛ ~Ü˛!ê˛ Ó,_Ü˛°yÓ˚ñ Ó,_ã˛y Į̈̂ õÓ˚ ˜òâ≈ƒ • Ï̂Ó _____

ix) ~Ü˛!ê˛ !Ó˚Ç ~Ó˚ Ó!•/ Óƒy§yô≈ ~ÓÇ xhs˝/ Óƒy§yô≈ ÎÌyÜ ̨ Ï̂Ù  R ~ÓÇ r • Ï̂° !Ó˚Ç!ê˛Ó˚ ˆ«˛eÊ˛° • Ï̂Ó_____–

x)  r Óƒy§yô≈ !Ó!¢T˛ Ó,̂ Ï_ xhs˝/!°!áï˛ Óà≈̂ Ï«˛e ABCD ~Ó˚ ˆ«˛eÊ˛° • Ï̂Ó _____–

II. l# Ï̂ã˛Ó˚ ≤ÃŸ¿à%̂ Ï°yÓ˚ ã˛yÓ˚!ê˛ !ÓÜ˛“ í z̨_Ó˚ ˆÌ Ï̂Ü˛ §!ë˛Ü˛ í z̨_Ó˚!ê˛ ÓySÈy•z Ü˛ Ï̂Ó˚y ı

i) ~Ü˛!ê˛ ã˛yÜ˛yÓ˚ Óƒy§ 84 ˆ§!Ù– ã˛yÜ˛y!ê˛ 792 !Ùê˛yÓ˚ ò)Ó˚c x!ï˛Ü ̨ Ù Ü˛Ó˚̂ Ïï˛ ˛õ)î≈ xyÓï≈̨ l §Çáƒy • Ï̂ÓÈüüüÈ

(a) 200   (b)   250    (c)  300    (d)  350

ii) ˛õy Ï̂¢Ó˚ !ã˛ Ï̂eñ Óà≈̂ Ï«˛e OABC ~Ü˛!ê˛ Ó,̂ Ï_Ó˚ ~Ü˛ ã˛ï%̨ Ì≈yÇ¢

˛õy Ï̂ò xhs≈̋!°!áï˛ OPBQ– Î!ò OA=20 ˆ§!Ù •Î˚ñ ï˛ Ï̂Ó

xyFSÈy!òï˛ xÇ¢Ó˚ ˆ«˛eÊ˛° • Ï̂Ó (π=3.14 ô Ï̂Ó˚y)

(a)  214ˆ§!Ù2      (b)  228ˆ§!Ù2

(c)  242ˆ§!Ù2      (d)  248ˆ§!Ù2

iii) Î!ò ~Ü˛!ê˛ Óà≈̂ Ï«˛ Ï̂eÓ˚ ˛õ!Ó˚§#Ùy ~Ü˛!ê˛ Ó,̂ Ï_Ó˚ ˛õ!Ó˚!ôÓ˚ §Ùyl •Î˚ ï˛ Ï̂Ó ï˛y Ï̂òÓ˚ ˆ«˛eÊ˛ Ï̂°Ó˚ xl%̨ õyï˛ • Ï̂ÓÈüüüÈ

a)  4 : π     b)  π : 4    c)  π : 7     d)   7 : π

iv) ~Ü˛!ê˛ Ó,̂ Ï_Ó˚ ˆ«˛eÊ˛° 49π ˆ§!Ù2 • Ï̂° ~Ó˚ ˛õ!Ó˚!ô • Ï̂ÓÈüüüÈ

a)  7π ˆ§!Ù    b)  14π ˆ§!Ù    c)  21π ˆ§!Ù     d)   28π ˆ§!Ù

20 ˆ§!Ù AO P

C B

Q
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v) ò%!ê˛ Ó,̂ Ï_Ó˚ ˛õ!Ó˚!ôÓ˚ xl%̨ õyï˛ 3:4 • Ï̂° ï˛y Ï̂òÓ˚ ˆ«˛eÊ˛ Ï̂°Ó˚ xl%̨ õyï˛ • Ï̂ÓÈüüüÈ

a)   3:4    b)  4:3     c)   9:16    d)  16:9

vi) ~Ü˛!ê˛ â!í ¸̨Ó˚ 21ˆ§!Ù °¡∫y !Ù!l Ï̂ê˛Ó˚ Ü Ñ̨yê˛y myÓ˚y 10 !Ù!l Ï̂ê˛ í z̨Í˛õß¨ ˆ«˛ Ï̂eÓ˚ ˆ«˛eÊ˛° • Ï̂ÓÈüüüÈ

(a)  231ˆ§!Ù2      (b)  210 ˆ§!Ù2      (c)   126 ˆ§!Ù2     (d)  252 ˆ§!Ù2

vii)  5.6 ˆ§!Ù Óƒy§yô≈ !Ó!¢T˛ Ó,̂ Ï_Ó˚ ~Ü˛!ê˛ Ó,_Ü˛°yÓ˚ ˛õ!Ó˚§#Ùy 27.2 ˆ§!Ù • Ï̂° Ó,_Ü˛°y!ê˛Ó˚ ˆ«˛eÊ˛° • Ï̂Ó–

a) 48.4 ˆ§!Ù2      b)  84.4 ˆ§!Ù2      c)  44.4 ˆ§!Ù2        d)  44.8 ˆ§!Ù2

viii) R Óƒy§y Ï̂ô≈Ó˚ ˆÜ˛y Ï̂ly Ó,̂ Ï_  φ ˆÜ˛yî !Ó!¢T˛ ~Ü˛!ê˛ Ó,_Ü˛°yÓ˚ ˆ«˛eÊ˛° • Ï̂Ó –

(a)  
φ

π

180
2× R      (b)  

φ
π

180

2
× R     (c)   

φ
π

360
2× R     (d)  

φ
π

720
2

2
× R

ix) 14 ˆ§!Ù Óƒy§y Ï̂ô≈Ó˚ Ó,̂ Ï_ ~Ü˛!ê˛ çƒy ˆÜ˛ Ï̂w 90° ˆÜ˛yî í z̨Í˛õß¨ Ü˛ Ï̂Ó˚– Ó,_Ü˛°y!ê˛Ó˚ ˆ«˛eÊ˛° • Ï̂ÓÈüüüÈ

(a)  154 ˆ§!Ù2      (b)  164 ˆ§!Ù2      (c)   145 ˆ§!Ù2     (d)  146 ˆ§!Ù2

x) ~Ü˛!ê˛ Óà≈̂ Ï«˛e ~ÓÇ ~Ü˛!ê˛ Ó,̂ Ï_Ó˚ ˆ«˛eÊ˛° §Ùyl • Ï̂°ñ ï˛y Ï̂òÓ˚ ˛õ!Ó˚§#ÙyÓ˚ xl%̨ õyï˛ • Ï̂ÓÈüüüÈ

a) 1:1     b)  2 : π     c)  π : 2      d)  √π : 2

xi) ~Ü˛!ê˛ Ó,̂ Ï_Ó˚ Óƒy§yô≈ 30% Ü˛Ùy Ï̂ly • Ï̂° ~Ó˚ ˆ«˛eÊ˛° •…y§ ˛õy Ï̂Ó–

a) 30%    b)  60%     c)  45%       d)  ˆÜ˛y Ï̂lyê˛y•z lÎ˚–

xii) R
1
 ~ÓÇ R

2
 Óƒy§y Ï̂ô≈Ó˚ ò%!ê˛ Ó,̂ Ï_Ó˚ ˆ«˛eÊ˛ Ï̂°Ó˚ ˆÎyàÊ˛°ñ R Óƒy§y Ï̂ô≈Ó˚ ~Ü˛!ê˛ Ó,̂ Ï_Ó˚ ˆ«˛eÊ˛ Ï̂°Ó˚ §Ùyl • Ï̂°ÈüüüÈ

a) R
1
 + R

2
 = R     b)  R

1
 + R

2
 < R     c)  R R R

1

2

2

2 2
+ <     d)  R R R

1

2

2

2 2
+ =

III. l# Ï̂ã˛Ó˚ ≤ÃŸ¿à%̂ Ï°yÓ˚ í z̨_Ó˚ òyG ı

i) ~Ü˛!ê˛ !Ó˚Ç ~Ó˚ xhs˝/ Óƒy§yô≈ ~ÓÇ Ó!•/ Óƒy§yô≈ ÎÌyÜ ̨ Ï̂Ù 15 ˆ§!Ù ~ÓÇ 20 ˆ§!Ù • Ï̂° ~Ó˚ ˆ«˛eÊ˛° !lî≈Î˚ Ü˛ Ï̂Ó˚y–

ii) ~Ü˛!ê˛ Ó,̂ Ï_Ó˚ ˛õ!Ó˚!ô 66 ˆ§!Ù • Ï̂° ~Ó˚ ˆ«˛eÊ˛° !lî≈Î˚ Ü˛ Ï̂Ó˚y–

iii) õy Ï̂¢Ó˚ !ã˛e!ê˛ ˆÌ Ï̂Ü˛ Ó,_Ü˛°y OACBO ~Ó˚ ˛õ!Ó˚§#Ùy !lî≈Î˚ Ü˛ Ï̂Ó˚y⁄

iv) Î!ò ~Ü˛!ê˛ Ó,̂ Ï_Ó˚ ˛õ!Ó˚§#Ùy ~ÓÇ ˆ«˛eÊ˛ Ï̂°Ó˚ §yÇáƒ Ùyl §Ùyl •Î˚ ï˛ Ï̂Ó Ó,̂ Ï_Ó˚ Óƒy§yô≈ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

O

θ

A B
C

r r

Ó,_Ü˛°y
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30°O

A

B

P

Q

v) ò%!ê˛ Ó,̂ Ï_Ó˚ ˆ«˛eÊ˛ Ï̂°Ó˚ xl%̨ õyï˛ 9:4 • Ï̂°ñ ï˛y Ï̂òÓ˚ ˛õ!Ó˚!ôÓ˚ xl%̨ õyï˛ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

vi) ~Ü˛!ê˛ ã˛yÜ˛y 1000 ÓyÓ˚ ˛õ)î≈ xyÓï≈̨ l Ü˛ Ï̂Ó˚ 88 !Ü˛!Ù x!ï˛Ü ̨ Ù Ü˛ Ï̂Ó˚– ã˛yÜ˛y!ê˛Ó˚ Óƒy§ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

vii) ~Ü˛!ê˛ â!í ¸̨Ó˚ !Ù!l Ï̂ê˛Ó˚ Ü˛yê˛y 60 !Ù!l Ï̂ê˛ Ü˛ï˛ !í˛!@˝Ã xyÓï ≈̨l˝ Ü˛Ó˚̂ ÏÓ⁄

viii) ˆÜ˛y Ï̂ly Ó,̂ Ï_Ó˚ ~Ü˛!ê˛ Ó,_ã˛y˛õ Ó,̂ Ï_Ó˚ ˆÜ˛ Ï̂w ˆÎ ˆÜ˛yî í z̨Í˛õß¨ Ü˛ Ï̂Ó˚ÈüüüÈ ˆ§•z ˆÜ˛y Ï̂îÓ˚ lyÙ ˆ° Ï̂áy–

ix) ~Ü˛!ê˛ §ÙÓy•% !eË%̨ Ï̂ç xhs˝!°≈!áï˛ Ó,̂ Ï_Ó˚ ˆ«˛eÊ˛° 154 ˆ§!Ù2 • Ï̂°ñ !eË%̨ ç!ê˛Ó˚ ˛õ!Ó˚§#Ùy !lî≈Î˚ Ü˛ Ï̂Ó˚y–

x) ~Ü˛!ê˛ Ó,̂ Ï_Ó˚ Óƒy§yô≈ r ~Ü˛Ü˛ ~ÓÇ Ó,_ã˛y˛õ l • Ï̂°ñ Ó,_Ü˛°yÓ˚ ˆ«˛eÊ˛°!ê˛ ˆ° Ï̂áy–

!ÓË˛yàÈüÈá  å≤Ã!ï˛!ê˛Ó˚ Ùyl ÈüÈ 2 ä

§Ç!«˛Æ í z̨_Ó˚ôÙ#≈ ≤ÃŸ¿ ı

1) ~Ü˛!ê˛ Ó,̂ Ï_Ó˚ ˛õ!Ó˚!ô ~ÓÇ Óƒy§y Ï̂ô≈Ó˚ xhs˝Ó˚ 37 ˆ§!Ù • Ï̂° Ó,̂ Ï_Ó˚ ˛õ!Ó˚!ô !lî≈Î˚ Ü˛ Ï̂Ó˚y– π =










22

7

2) 6 ˆ§!Ù Óƒy§yô≈ !Ó!¢T˛ Ó,̂ Ï_ ˆÜ˛wfiÌ ˆÜ˛yî 30° • Ï̂° ~Ó˚ xyl%£Ïy!AàÜ˛ Ó,_ã˛y˛õ myÓ˚y xyÓÂô Ó,_Ü˛°yÓ˚ ˆ«˛eÊ˛° !lî≈Î˚ Ü˛ Ï̂Ó˚y–

( π=3.14 ô Ï̂Ó˚y)

3) ˛õy Ï̂¢Ó˚ !ã˛ Ï̂e PQ ~ÓÇ AB •° 7 ˆ§!Ù ~ÓÇ 3.5 ˆ§!Ù

Óƒy§yô≈ !Ó!¢T˛ ò%!ê˛ ~Ü˛ Ï̂Ü˛w#Î˚ Ó,̂ Ï_Ó˚ Ó,_ã˛y˛õ– ‘O’ ï˛y Ï̂òÓ˚

ˆÜ˛w– Î!ò ∠POQ=30° •Î˚ ï˛ˆÏÓ xyFSÈy!òï˛ xÇˆÏ¢Ó˚

ˆ«˛eÊ˛° !lî≈Î˚ Ü˛ Ï̂Ó˚y–

4) 44 ˆ§!Ù ˛õ!Ó˚!ô !Ó!¢T˛ ~Ü˛!ê˛ Ó,̂ Ï_Ó˚ ~Ü˛ ã˛ï%̨ Ì≈yÇ¢ ˛õy Ï̂òÓ˚ ˆ«˛eÊ˛° !lî≈Î˚  Ü˛ Ï̂Ó˚y–

5) 8 ˆ§!Ù ˛õ!Ó˚!ô !Ó!¢T˛ Ó,̂ Ï_ ˆÜ˛wfiÌ ˆÜ˛yî 72° • Ï̂° GÓ˚ xyl%£Ïy!AàÜ˛ Ó,_ã˛y˛õ myÓ˚y xyÓÂô Ó,_Ü˛°yÓ˚ ˆ«˛eÊ˛° ˆÓÓ˚ Ü˛ Ï̂Ó˚y–

6) ~Ü˛!ê˛ Ó,̂ Ï_Ó˚ x!ô Ó,_ã˛y˛õ í z̨̨ õ Ó,_ã˛y Į̈̂ õÓ˚ !ï˛l à%î– xyl%£Ïy!AàÜ˛ ˆÜ˛wfiÌ ˆÜ˛yî ~ÓÇ Ó,_ã˛y˛õ ò%!ê˛Ó˚ !í˛!@˝Ã ˛õ!Ó˚Ùy˛õ !lî≈Î˚

Ü˛ Ï̂Ó˚y–

7) 17 !Ùê˛yÓ˚ Óƒy§y Ï̂ô≈Ó˚ Ó,̂ Ï_Ó˚ ã˛yÓ˚!ò Ï̂Ü˛ xÓ!fiÌï˛ 8 !Ùê˛yÓ˚ ã˛Gí ¸̨y Ó˚yhflÏyÓ˚ ˆ«˛eÊ˛° !lî≈Î˚ Ü˛ Ï̂Ó˚y–

8) ~Ü˛!ê˛ ï˛yÙyÓ˚ ï˛yÓ˚̂ ÏÜ˛ ÓÑy!Ü˛ Ï̂Î˚ ~Ü˛!ê˛ Óà≈̂ Ï«˛e ˜ï˛!Ó˚ Ü˛Ó˚y •° Îy 484 ˆ§!Ù2 ˆ«˛e xyÓÂô Ü˛ Ï̂Ó˚– ~ál Óà≈yÜ˛yÓ˚ ï˛yÓ˚!ê˛ Ï̂Ü˛

~Ü˛!ê˛ Ó,̂ Ï_ ˛õ!Ó˚îï˛ Ü˛Ó˚y •°– Ó,_!ê˛Ó˚ ˆ«˛eÊ˛° !lî≈Î˚ Ü˛ Ï̂Ó˚y–

9) 30 ˆ§!Ù Óƒy§y Ï̂ô≈Ó˚ Ó,̂ Ï_ ~Ü˛!ê˛ çƒy ˆÜ˛ Ï̂w 60° ˆÜ˛yî í z̨Í˛õß¨ Ü˛ Ï̂Ó˚– xyl%£Ïy!AàÜ˛ í z̨̨ õ˛Ó,_yÇ Ï̂¢Ó˚ ˆ«˛eÊ˛° !lî≈Î˚ Ü˛ Ï̂Ó˚y–

(ô Ï̂Ó˚yñ π=3.1, √3=1.732)



88

10) 5 ˆ§!Ù Óƒy§y Ï̂ô≈Ó˚ Ó,̂ Ï_ √50 ˆ§!Ù ˜ò Ï̂â≈ƒÓ˚ ~Ü˛!ê˛ çƒy xAÜ˛l Ü˛Ó˚y •°– xyl%£Ïy!AàÜ˛ x!ôÓ,_yÇ Ï̂¢Ó˚ ˆ«˛eÊ˛° !lî≈Î˚ Ü˛ Ï̂Ó˚y–

11) ~Ü˛!ê˛ Ó,̂ Ï_Ó˚ ~Ü˛ ã˛ï%̨ Ì≈yÇ Ï̂¢Ó˚ ˛õ!Ó˚§#Ùy 25 ˆ§!Ù– ~Ó˚ ˆ«˛eÊ˛° !lî≈Î˚ Ü˛ Ï̂Ó˚y–

12) ~Ü˛!ê˛ â!í ¸̨Ó˚ 12 ˆ§!Ù °¡∫y !Ù!l Ï̂ê˛Ó˚ Ü Ñ̨yê˛y!ê˛ 8 AM ˆÌ Ï̂Ü˛ 8.35 AM ~Ó˚ ÙôƒÓï˛#≈ §Ù Ï̂Î˚ ˆÎ xM˛° x!ï˛Ü ̨ Ù •Î˚ ï˛yÓ˚

ˆ«˛eÊ˛° !lî≈Î˚ Ü˛ Ï̂Ó˚y–

!ÓË˛yàÈüÈà  å≤Ã!ï˛!ê˛Ó˚ Ùyl ÈüÈ 3/4 ä

ò#â≈  í z̨_Ó˚ôÙ#≈ ≤ÃŸ¿ ı

1) Ó˚yáy Ï̂°Ó˚ ˛õ¢%Óy!•ï˛ ày!í ¸̨Ó˚ ã˛yÜ˛y!ê˛ ≤Ã!ï˛ ˆ§ Ï̂Ü˛ Ï̂u˛  4 ÓyÓ˚ ˛õ)î≈ xyÓï≈̨ l Ü˛ Ï̂Ó˚– Î!ò ã˛yÜ˛y!ê˛Ó˚ Óƒy§ 77 ̂ §!Ù •Î˚ ï˛ Ï̂Ó ày!í ¸̨!ê˛Ó˚
à!ï˛ Ï̂Óà !lî≈Î˚ Ü˛ Ï̂Ó˚y–

2) xl%̨ õÙ  88704 Óà≈ !Ùê˛yÓ˚ ˆ«˛eÊ˛° !Ó!¢T˛ ~Ü˛!ê˛ Ó,_yÜ˛yÓ˚ ˛õy Ï̂Ü≈̨ Ó˚ ã˛yÓ˚!ò Ï̂Ü˛ •Ñyê˛ Ï̂SÈ–  4.5 !Ü˛!Ù à!ï˛ Ï̂Ó Ï̂à ≤Ã!ï˛ÓyÓ˚ ˛õ)î≈
xyÓï≈̨ l Ü˛Ó˚̂ Ïï˛ ï˛yÓ˚ Ü˛ï˛ §ÙÎ˚ °yà Ï̂Ó⁄

3) ˛õyˆÏ¢Ó˚ !ã˛ˆÏeñ 42 ˆ§!Ù Óƒy§yˆÏô≈Ó˚ Ó,ˆÏ_ ~Ü˛!ê˛ §ÙÓy•%
∆ABC xhs˝!°≈!áï˛ñ ˆÓ˚áy!AÜ˛ï˛ xM˛ Ï̂°Ó˚ ˆ«˛eÊ˛° !lî≈Î˚
Ü˛ Ï̂Ó˚y– [√3=1.73].

4) ˛õy Ï̂¢Ó˚ !ã˛ Ï̂eñ 12 ˆ§!Ù Óy•% !Ó!¢T˛ §ÙÓy•% !eË%̨ ç ABC

~Ó˚ ÙˆÏôƒ ~Ü˛!ê˛ Ó,_ xhs˝!°≈!áï˛– ˆÓ˚áy!AÜ˛ï˛ xM˛ˆÏ°Ó˚
ˆ«˛eÊ˛° !lî≈Î˚ Ü˛ Ï̂Ó˚y– (√3=1.73)

5) ˛õy Ï̂¢Ó˚ !ã˛ Ï̂e 7 ˆ§!Ù Óƒy§y Ï̂ô≈Ó˚ Ó,̂ Ï_ !ï˛l!ê˛ Ó,_Ü˛°y Îy Ï̂òÓ˚
xyl%£Ïy!AàÜ˛ ̂ Ü˛wfiÌ ̂ Ü˛yî ÎÌyÜ ̨ Ï̂Ù  80°, 60° ~ÓÇ 40°–
ˆÓ˚áy!AÜ˛ï˛ xM˛ Ï̂°Ó˚ ˆ«˛eÊ˛° !lî≈Î˚ Ü˛ Ï̂Ó˚y–

B C

A

Ol

l (

(

(

40°

60°

80°

Ol

A

B C
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D C

A B

6) ~Ü˛!ê˛ Ó,̂ Ï_Ó˚ ˆ«˛eÊ˛° ~ÓÇ ~Ó˚ Óƒy§y Ï̂ô≈Ó˚ Ó Ï̂à≈Ó˚ xhs˝Ó˚ 16.8 !Ù2 – Ó,_!ê˛Ó˚ Óƒy§yô≈ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

7) ~Ü˛!ê˛ â!í ¸̨Ó˚ ˆòy°Ü˛ 60° xyÓï≈̨ l Ü˛ Ï̂Ó˚ 8.8 ˆ§!Ù ˜ò Ï̂â≈ƒÓ˚ ~Ü˛!ê˛ Ó,_ã˛y˛õ ˜ï˛!Ó˚ Ü˛ Ï̂Ó˚– ˆòy°Ü˛!ê˛Ó˚ ˜òâ≈ƒ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

8) 45 ˆ§!Ù Óƒy§y Ï̂ô≈Ó˚ ~Ü˛!ê˛ Ó,_yÜ˛yÓ˚ SÈyï˛yÓ˚ 8 !ê˛ !¢Ü˛ §Ùò)Ó˚Óï˛#≈̂ Ïï˛ !Óhfl,Ïï˛– ˛õÓ˚̨ õÓ˚ xÓ!fiÌï˛ ò%!ê˛ SÈyï˛yÓ˚ !¢ Ï̂Ü˛Ó˚ ÙôƒÓï˛#≈

xM˛ Ï̂°Ó˚ ˆ«˛eÊ˛° !lî≈Î˚ Ü˛ Ï̂Ó˚y–

9) 4 ˆ§!Ù Óy•% !Ó!¢T˛ Óà≈̂ Ï«˛e ~Ü˛!ê˛ Ó,̂ Ï_ xhs˝!°≈!áï˛ Ü˛Ó˚y • Ï̂° Ó,̂ Ï_ ~ÓÇ Óà≈̂ Ï«˛ Ï̂eÓ˚ ÙôƒÓï˛#≈ xM˛ Ï̂°Ó˚ ˆ«˛eÊ˛° !lî≈Î˚

Ü˛ Ï̂Ó˚y–

10) ˛õy Ï̂¢Ó˚ !ã˛ Ï̂e ABCD ~Ü˛!ê˛ 14 ̂ §!Ù Óy•%!Ó!¢T˛ Óà≈̂ Ï«˛e–

APB ~ÓÇ CPD ò%!ê˛ xô≈Ó,_– ˆÓ˚áy!AÜ˛ï˛ xM˛ˆÏ°Ó˚

˛õ!Ó˚§#Ùy !lî≈Î˚ Ü˛ Ï̂Ó˚y–

11) ˛õy Ï̂¢Ó˚ !ã˛ Ï̂e  APB ~ÓÇ AQO ò%!ê˛ xô≈Ó,_ AO=OB –
Î!ò !ã˛e!ê˛Ó˚ ̨õ!Ó˚§#Ùy 40 ̂ §!Ù •Î˚ ï˛ Ï̂Ó ̂ Ó˚áy!AÜ˛ï˛ xM˛ Ï̂°Ó˚
ˆ«˛eÊ˛° !lî≈Î˚ Ü˛ Ï̂Ó˚y–

12) ˛õy Ï̂¢Ó˚ !ã˛ Ï̂e ABCD ~Ü˛!ê˛ 28 ̂ §!Ù ̃ ò Ï̂â≈ƒÓ˚ Óy•% !Ó!¢T˛
~Ü˛!ê˛ Óà≈̂ Ï«˛e– ̂ Ó˚áy!AÜ˛ï˛ xM˛ Ï̂°Ó˚ ̂ «˛eÊ˛° !lî≈Î˚ Ü˛ Ï̂Ó˚y–

( π =
22

7
 ô Ï̂Ó˚y)

13) 30 ˆ§!Ù Óƒy§y Ï̂ô≈Ó˚ Ó,̂ Ï_ ~Ü˛!ê˛ çƒy Ó,̂ Ï_Ó˚ ˆÜ˛ Ï̂w 60° ˆÜ˛yî í z̨Í˛õß¨ Ü˛ Ï̂Ó˚– í z̨̨ õÓ,_yÇ¢ ~ÓÇ x!ôÓ,_yÇ Ï̂¢Ó˚ ˆ«˛eÊ˛° !lî≈Î˚
Ü˛ Ï̂Ó˚y–  [√3=1.732, π = 3.14 ô Ï̂Ó˚y]

D C

BA

P

12345678901234567890123456789012123456
12345678901234567890123456789012123456
12345678901234567890123456789012123456
12345678901234567890123456789012123456
12345678901234567890123456789012123456
12345678901234567890123456789012123456
12345678901234567890123456789012123456
12345678901234567890123456789012123456
12345678901234567890123456789012123456
12345678901234567890123456789012123456
12345678901234567890123456789012123456
12345678901234567890123456789012123456
12345678901234567890123456789012123456
12345678901234567890123456789012123456
12345678901234567890123456789012123456
12345678901234567890123456789012123456
12345678901234567890123456789012123456
12345678901234567890123456789012123456
12345678901234567890123456789012123456
12345678901234567890123456789012123456
12345678901234567890123456789012123456
12345678901234567890123456789012123456
12345678901234567890123456789012123456
12345678901234567890123456789012123456
12345678901234567890123456789012123456
12345678901234567890123456789012123456
12345678901234567890123456789012123456
12345678901234567890123456789012123456

A
l

O B

Q

P

----------l l
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14) 100 !Ùê˛yÓ˚ Óƒy§y Ï̂ô≈Ó˚ ~Ü˛!ê˛ Ó,_yÜ˛yÓ˚ Óyày Ï̂lÓ˚ ã˛yÓ˚!ò Ï̂Ü˛ 10 !Ùê˛yÓ˚ ã˛Gí ¸̨y ~Ü˛!ê˛ Ó˚yhflÏy xy Ï̂SÈ– Ó˚yhflÏy!ê˛Ó˚ ˆ«˛eÊ˛° ~ÓÇ 20

ê˛yÜ˛y /  !Ù2 •y Ï̂Ó˚ Ó˚yhflÏy!ê˛ §Ùï˛° Ü˛Ó˚̂ Ïï˛ ˆÙyê˛ áÓ˚ã˛ !lî≈Î˚ Ü˛ Ï̂Ó˚y– [π =3.14 ô Ï̂Ó˚y]

15) ˛õy Ï̂¢Ó˚ !ã˛ Ï̂e ABCD ~Ü˛!ê˛ 24.5 ˆ§!Ù2 ˆ«˛eÊ˛° !Ó!¢T˛
ê ∆̨y!˛õ!çÎ˚yÙ– Î!ò  AD||BC, ∠DAB = 90°, AD = 10

ˆ§!Ùñ BC = 4 ̂ §!Ù ~ÓÇ ABE ~Ü˛!ê˛ Ó,̂ Ï_Ó˚ ~Ü˛ ã˛ï%̨ Ì≈yÇ¢
˛•Î˚ ï˛ Ï̂Ó ˆÓ˚áy!AÜ˛ï˛ xÇ Ï̂¢Ó˚ ˆ«˛eÊ˛° !lî≈Î˚ Ü˛ Ï̂Ó˚y–

16) ˛õy Ï̂¢Ó˚ ~Ü˛ ã˛ï%̨ Ì≈yÇ¢ Ó,̂ Ï_Ó˚ !ã˛e ̂ Ì Ï̂Ü˛ ̂ Ó˚áy!AÜ˛ï˛ xM˛ Ï̂°Ó˚
ˆ«˛eÊ˛° !lî≈Î˚ Ü˛ Ï̂Ó˚y–

17) õy Ï̂¢Ó˚ !ã˛ Ï̂e ABCD ~Ü˛!ê˛  14 ̂ §!Ù Óy•%!Ó!¢T˛ Óà≈̂ Ï«˛e–
ˆÓ˚áy!AÜ˛ï˛ xM˛ Ï̂°Ó˚ ˆ«˛eÊ˛° !lî≈Î˚ Ü˛ Ï̂Ó˚y–

18) ˆÎ Ó,̂ Ï_Ó˚ ̂ «˛eÊ˛° 8 ˆ§!Ù ~ÓÇ 6 ̂ §!Ù Óƒy§yô≈ !Ó!¢T˛ ò%!ê˛ Ó,̂ Ï_Ó˚ ̂ «˛eÊ˛ Ï̂°Ó˚ §Ù!T˛Ó˚ §Ùyl •Î˚ñ ̂ §•z Ó,̂ Ï_Ó˚ Óƒy§yô≈ !lî≈Î˚
Ü˛ Ï̂Ó˚y–

12345678901234567890123456789012123
12345678901234567890123456789012123
12345678901234567890123456789012123
12345678901234567890123456789012123
12345678901234567890123456789012123
12345678901234567890123456789012123
12345678901234567890123456789012123
12345678901234567890123456789012123
12345678901234567890123456789012123
12345678901234567890123456789012123
12345678901234567890123456789012123
12345678901234567890123456789012123
12345678901234567890123456789012123
12345678901234567890123456789012123
12345678901234567890123456789012123
12345678901234567890123456789012123
12345678901234567890123456789012123
12345678901234567890123456789012123
12345678901234567890123456789012123
12345678901234567890123456789012123
12345678901234567890123456789012123
12345678901234567890123456789012123
12345678901234567890123456789012123
12345678901234567890123456789012123
12345678901234567890123456789012123
12345678901234567890123456789012123
12345678901234567890123456789012123
12345678901234567890123456789012123
12345678901234567890123456789012123
12345678901234567890123456789012123
12345678901234567890123456789012123
12345678901234567890123456789012123
12345678901234567890123456789012123
12345678901234567890123456789012123

O  ß 10 ˆ§!Ù  à   B

A

ß 14 ˆ§!Ù  à

7 ˆ§!Ù

á
7 ˆ§!Ù

á

á

â

D C

A B

1234567890123456789012345678901212345678
1234567890123456789012345678901212345678
1234567890123456789012345678901212345678
1234567890123456789012345678901212345678
1234567890123456789012345678901212345678
1234567890123456789012345678901212345678
1234567890123456789012345678901212345678
1234567890123456789012345678901212345678
1234567890123456789012345678901212345678
1234567890123456789012345678901212345678
1234567890123456789012345678901212345678
1234567890123456789012345678901212345678
1234567890123456789012345678901212345678
1234567890123456789012345678901212345678
1234567890123456789012345678901212345678
1234567890123456789012345678901212345678
1234567890123456789012345678901212345678
1234567890123456789012345678901212345678
1234567890123456789012345678901212345678
1234567890123456789012345678901212345678
1234567890123456789012345678901212345678
1234567890123456789012345678901212345678
1234567890123456789012345678901212345678
1234567890123456789012345678901212345678
1234567890123456789012345678901212345678

D E

C B

A

90°
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í z̨_Ó˚Ùy°y

!ÓË˛yàÈüÈÜ˛

I. (i)     Ó,•_Ù  (ii)  ã˛y˛õ    (iii)  çƒy   (iv)  330 ˆ§!Ù2  (v) §Ù Ï̂Ü˛w#Ü˛  (vi)  πr2

vii)   7000     (viii)  
x

360









 2πr    (ix)  π (R2 – r2)      (x)  2r2 Óà≈ ~Ü˛Ü˛

II. (i)  c   (ii)  b    (iii)   b   (iv)  b   (v)  c    (vi)  a   (vii)  d    (viii) d   (ix)  a   (x)  d

(xi)  d   (xii)  d

III. (i)  550 ˆ§!Ù2  (ii)  346.5 ˆ§!Ù2  (iii) 2
180

r
r

+
°

°











π θ

    (iv)  2     (v)  3:2    (vi)  28 !ÙÉ

(vii)  360°   (viii)  ˆÜ˛wfiÌ ˆÜ˛yî   (ix)  72.7 ˆ§!Ù       (x)  
1

2
 lr

!ÓË˛yàÈüÈá

(1) 44 ˆ§!Ù   (2) 9.42 ˆ§!Ù   (3) 
77

8
c ˆ§!Ù2   (4)  38.5 ˆ§!Ù2   (5) 123.2 ˆ§!Ù2

(6) 270° ~ÓÇ 90°   (7) 1056 !Ù2   (8) 616 ˆ§!Ù2  (9) 81.3 ˆ§!Ù2  (10) 71.375 ˆ§!Ù2

(11) 38.5 ˆ§!Ù2  (12) 264 ˆ§!Ù2

!ÓË˛yàÈüÈà

(1) 34.84 !Ü˛!Ù‡â^˝ê˛y  (2)  2 â ˝̂ê˛y 20 !Ù!lê˛ 48 ˆ§ Ï̂Ü˛u˛  (3)  3255.21ˆ§!Ù2  (4) 24.6 ˆ§!Ù2

(5)  77ˆ§!Ù2   (6) 
14

5
m !Ù  (7)  8.4 ˆ§!Ù  (8) 795.54 ˆ§!Ù2    (9) 9

1

7
 ˆ§!Ù2   (10) 72 ˆ§!Ù

(11)  96.25 ˆ§!Ù2   (12) 168 ˆ§!Ù2  (13)  81.75 ˆ§!Ù2, 2744.25ˆ§!Ù2

(14) 6594 !Ù2, R13188  (15)  14.875 ˆ§!Ù2      (16)  28.5 ˆ§!Ù2  å≤ÃyÎ˚ä–

(17)  42 ˆ§!Ù2   (r)  10 ˆ§!Ù
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xôƒyÎ̊ÈüÈ13

˛õ,¤˛ï˛ Ï̂°Ó̊ ˆ«˛eÊ˛° ~ÓÇ xyÎ̊ï˛l
åSURFACE AREA AND VOLUMESä

Ù)° !Ó£ÏÎ˚ G §)eyÓ!° ı

l xyÎ˚ï˛âlñ ¢AÜ%̨ ñ ˆã˛y.ñ ˆày°Ü˛ ~ÓÇ xô≈̂ Ïày°Ü˛ ~§Ü˛°˛ Ù)° âlÓ›à%̂ Ï°yÓ˚ ˆÎÈüÈˆÜ˛y Ï̂ly ò%!ê˛Ó˚ §ÇÎ%!=˛Ó˚ Ê˛ Ï̂° l)ï˛l âl Ó›Ó˚
˛õ,¤˛ï˛ Ï̂°Ó˚ ˆ«˛eÊ˛° à!ë˛ï˛ •Î˚–

l xyÎ˚ï˛âlñ ¢AÜ%̨ ñ ˆã˛y.ñ ˆày°Ü˛ ~ÓÇ xô≈̂ Ïày°Ü˛ ~§Ü˛° Ù)° âlÓ›à%̂ Ï°yÓ˚ ˆÎÈüÈˆÜ˛y Ï̂ly ò%!ê˛Ó˚ §ÇÎ%!=˛Ó˚ Ê˛ Ï̂° l)ï˛l âl Ó›Ó˚
xyÎ˚ï˛l à!ë˛ï˛ •Î˚–

l ¢#£Ï≈!Ó•#l ¢AÜ%̨  §ÇÜ ̨ yhs˝ §)eyÓ!° •° ıÈüÈ

i) ~Ü˛!ê˛ ¢#£Ï≈!Ó•#l ¢AÜ%̨ Ó˚ xyÎ˚ï˛l = + +





1

3
1

2

2

2

1 2
πh r r r r âl ~Ü˛Ü˛

ii) ~Ü˛!ê˛ ¢#£Ï≈!Ó•#l ¢AÜ%̨ Ó˚ ÓÜ ̨ ï˛ Ï̂°Ó˚ ˆ«˛eÊ˛°  = π(r
1
 + r

2
)l  Óà≈ ~Ü˛Ü˛

iii) ~Ü˛!ê˛ ¢#£Ï≈!Ó•#l âl¢AÜ%̨ Ó˚ §Ù@˝Ãï˛ Ï̂°Ó˚ ˆ«˛eÊ˛° = πl (r
1
 + r

2
) + π πr r

1

2

2

2
+  ˆÎáy Ï̂l  l h r r= + −( )

2

1 2

2

h = ¢#£Ï≈!Ó•#l ¢AÜ%̨ Ó˚ í z̨Õ‘¡∫ í z̨Fã˛ï˛yñ

l =  ¢#£Ï≈!Ó•#l ¢AÜ%̨ Ó˚ !ï˛Î≈Ü˛ í z̨Fã˛ï˛y ~ÓÇ r
1  

G  r
2
 •° ¢#£Ï≈!Ó•#l ¢AÜ%̨ Ó˚ ≤Ãyhs˝#Î˚ ï˛° ò%!ê˛Ó˚ Óƒy§yô≈–

l !l Ï̂Ó˚ê˛ xô≈̂ Ïày°Ü˛ : Î!ò r Óƒy§yô≈Î%=˛ ~Ü˛!ê˛ xô≈̂ Ïày°Ü˛ •Î˚ñ ï˛ Ï̂Ó ï˛yÓ˚ ÓÜ ̨ ï˛ Ï̂°Ó˚ ˆ«˛eÊ˛° = 2πr2

§Ù@˝Ãï˛ Ï̂°Ó˚ ˆ«˛eÊ˛°  = 3πr2 ~ÓÇ xyÎ˚ï˛l = 
2

3

3
πr

l ˆày°#Î˚ ˆày° Ï̂Ü˛Ó˚ xyÎ˚ï˛l = 
4

3
1

3

2

3
π r r−( ) , ˆÎáy Ï̂l r

1  
~ÓÇ r

2
 •° ÎÌyÜ ̨ Ï̂Ù Ó!•/Óƒy§yô≈ ~ÓÇ xhs˝/Óƒy§yô≈–

~•z xôƒy Ï̂Î˚Ó˚ Ù Ï̂ôƒ Î!ò !Ó Ï̂¢£ÏË˛y Ï̂Ó í ẑ̨ ÏÕ‘á Ü˛Ó˚y ly Ìy Ï̂Ü˛ñ π =
22

7
 ôÓ˚̂ ÏÓ–

xl%¢#°l# ÈüÈ 13

!ÓË˛yàÈüÈÜ˛   å≤Ã!ï˛!ê˛ 1 l¡∫Ó˚ä

1. ¢)lƒfiÌyl ˛õ)Ó˚î Ü˛ Ï̂Ó˚y ı

a) ~Ü˛!ê˛ Ê˛y Ï̂l Ï̂°Ó˚ (Funnel) ÈüÈ~Ó˚ xyÜ,̨ !ï˛ •° ––––– ¢AÜ%̨  ~ÓÇ ˆã˛y Ï̂.Ó˚ §Ùß∫Î˚–
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!ã˛e 13.1

b) ¢AÜ%̨ Ó˚ xyÎ˚ï˛l •° –––––, ˆÎáy Ï̂l r •° Ë)̨ !ÙÓ˚ Óƒy§yô≈ ~ÓÇ  h •° í z̨Fã˛ï˛y–

c) !l Ï̂Ó˚ê˛ Ó›Ó˚ ~Ü˛ xyÜ,̨ !ï˛ ˆÌ Ï̂Ü˛ xlƒ xyÜ,̨ !ï˛ Ï̂ï˛ Ó)̨̊ õyhs˝ Ï̂Ó˚Ó˚ §ÙÎ˚ñ lï%̨ l xyÜ,̨ !ï˛Ó˚ xyÎ˚ï˛l • Ï̂Ó –––––––

d) Î!ò ˆày° Ï̂Ü˛Ó˚ Óƒy§yô≈ 3 à%î •Î˚ñ ï˛ Ï̂Ó ~Ó˚ xyÎ˚ï˛l –––––à%î • Ï̂Ó–

e) ~Ü˛!ê˛ °y!ê˛Ù (playing top) •° !l Ï̂Ó˚ê˛ ¢AÜ%̨  ~ÓÇ –––– ~Ó˚ §Ùß∫Î˚–

f) ˆày° Ï̂Ü˛Ó˚ Óƒy§ 14 ˆ§!Ù • Ï̂°ñ ï˛yÓ˚ xyÎ˚ï˛l • Ï̂Ó –––– –

g) 30 ˆ§!Ù í z̨Fã˛ï˛y !Ó!¢T˛ ¢#£Ï≈!Ó•#l ¢AÜ%̨  xyÜ,̨ !ï˛Ó˚ ~Ü˛!ê˛ Óy°!ï˛ åbucketä ÎyÓ˚ Ó,_yÜ˛yÓ˚ ≤Ãy Ï̂hs˝Ó˚ Óƒy§yô≈mÎ˚ ÎÌyÜ ̨ Ï̂Ù  20 ˆ§!Ù

~ÓÇ 10 ˆ§!Ù– Óy°!ï˛Ó˚ xyÎ˚ï˛l • Ï̂Ó –––– ˆ§!Ù3. π =










22

7

h) Ë)̨ !ÙÓ˚ Óƒy§yô≈ r ~ÓÇ h í z̨Fã˛ï˛y !Ó!¢T˛ ˆã˛y Ï̂.Ó˚ xyÎ˚ï˛lñ  v = –––– âl ~Ü˛Ü˛–

i) ~Ü˛!ê˛ xô≈ ˆày° Ï̂Ü˛Ó˚ Óƒy§yô≈ r ˆ§!Ù • Ï̂°ñ §Ù@˝Ãï˛ Ï̂°Ó˚ ˆ«˛eÊ˛° • Ï̂Ó ––––– ˆ§!Ù2 –

j) ¢AÜ%̨ Ó˚ Ë)̨ !ÙÓ˚ Óƒy§yô≈ 3 ˆ§!Ù ~ÓÇ í z̨Fã˛ï˛y 4 ˆ§!Ù • Ï̂°ñ ¢AÜ%̨ Ó˚ ÓÜ ̨ ï˛ Ï̂°Ó˚ ˆ«˛eÊ˛° –––– ˆ§!Ù2–

k) Î!ò ¢#£Ï≈!Ó•#l ¢AÜ%̨ Ó˚ Ó,_yÜ˛yÓ˚ ≤Ãy Ï̂hs˝Ó˚ Óƒy§yô≈mÎ˚ ÎÌyÜ ̨ Ï̂Ù R ~ÓÇ r ~ÓÇ í z̨Fã˛ï˛y h •Î˚ñ ï˛ Ï̂Ó ~Ó˚ §Ù@˝Ã ˛õ,T˛ï˛ Ï̂°Ó˚ ˆ«˛eÊ˛°––

–– ñ ˆÎáy Ï̂l  l2 = h2 + (R + r)2 –

l) 15 ̂ §!Ù í z̨Fã˛ï˛y !Ó!¢T˛ ¢AÜ%̨  xyÜ,̨ !ï˛Ó˚ ~Ü˛!ê˛ Óy°!ï˛ ÎyÓ˚ Ó,_yÜ˛yÓ˚ ≤Ãy Ï̂hs˝Ó˚ Óƒy§yô≈mÎ˚ ÎÌyÜ ̨ Ï̂Ù 20 ̂ §!Ù ~ÓÇ 12 ̂ §!Ù– Óy°!ï˛Ó˚

!ï˛Î≈Ü˛ í z̨Fã˛ï˛y •°––––  ˆ§!Ù–

m) ò%•z!ê˛ ˆày° Ï̂Ü˛Ó˚ xyÎ˚ï˛ Ï̂lÓ˚ xl%̨ õyï˛ •° 64:27 – ï˛y Ï̂òÓ˚ ˛õ,¤˛ï˛ Ï̂°Ó˚ ˆ«˛eÊ˛ Ï̂°Ó˚ xl%̨ õyï˛ •° –––– –

n) 7 ˆ§!Ù Óƒy§y Ï̂ô≈Ó˚ xô≈̂ Ïày° Ï̂Ü˛Ó˚ §Ù@˝Ã ˛õ,¤˛ï˛ Ï̂°Ó˚ ˆ«˛eÊ˛° ––––– ˆ§!Ù2 –

2. §!ë˛Ü˛ í z̨_Ó˚!ê˛ !lÓ≈yã˛l Ü˛ Ï̂Ó˚y ı

i) ~Ü˛!ê˛ @’y Ï̂§Ó˚ (tumbler) (!ã˛e 13.1) xyÜ,̨ !ï˛ §yôyÓ˚îË˛y Ï̂Ó àë˛l Ü˛ Ï̂Ó˚ÈüüüÈ

(a) ~Ü˛!ê˛ ˆã˛y. (b)  ¢#£Ï≈!Ó•#l ¢AÜ%̨    (c)  ~Ü˛!ê˛ ¢AÜ%̨   (d)  ~Ü˛!ê˛ ˆày°Ü˛–
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ii) ~Ü˛!ê˛ ¢AÜ%̨ Ó˚ Ë)̨ !ÙÓ˚ §Ùyhs˝Ó˚y° ÓÓ˚yÓÓ˚ ~Ü˛!ê˛ §Ùï˛° myÓ˚y ˆÜ˛ Ï̂ê˛ í z̨̨ õ Ï̂Ó˚Ó˚ xÇ¢!ê˛ §!Ó˚̂ ÏÎ˚ ˆlGÎ˚y •°– ˆÎ xÇ¢!ê˛ xÓ!¢T˛ Ìy Ï̂Ü˛ñ

ï˛y Ï̂Ü˛ Ó°y •Î˚ÈüüüÈ

(a)  ~Ü˛!ê˛ ¢AÜ%̨       (b)  ~Ü˛!ê˛ ˆày°Ü˛   (c)   ~Ü˛!ê˛ ˆã˛y.    (d)   ¢#£Ï≈!Ó•#l ¢AÜ%̨ –

iii) °¡∫Ó,_yÜ˛yÓ˚ ¢AÜ%̨ Ó˚ Ë)̨ !ÙÓ˚ §Ùyhs˝Ó˚y° ÓÓ˚yÓÓ˚ ï˛° ˆÎ ≤ÃfiÌ Ï̂FSÈò ˜ï˛!Ó˚ Ü˛ Ï̂Ó˚È ï˛y •° ~Ü˛!ê Ę̀üüüÈ

a)  ˆày°Ü˛    b)  xô≈̂ Ïày°Ü˛      c)  Ó,_     d)   xô≈Ó,_–

iv) 9 ˆ§!Ù Óƒy§yô≈ !Ó!¢T˛ ~Ü˛!ê˛ !l Ï̂Ó˚ê˛ ˆày°Ü˛ Ï̂Ü˛ à!° Ï̂Î˚ 9 ˆ§!Ù Óƒy§y Ï̂ô≈Ó˚ ˆã˛y. àë˛l Ü˛Ó˚y • Ï̂°ñ ˆã˛y Ï̂.Ó˚ í z̨Fã˛ï˛y • Ï̂ÓÈüüüÈ

a)  12 ˆ§!Ù    b)  18 ˆ§!Ù    c)  36 ˆ§!Ù     d)   96 ˆ§!Ù

v) Î!ò ˆày° Ï̂Ü˛Ó˚ ˛õ,¤˛ï˛ Ï̂°Ó˚ ˆ«˛eÊ˛° 616 Óà≈ ˆ§!Ù •Î˚– ~Ó˚ Óƒy§yô≈  ˆ§!Ù ~Ü˛ Ï̂Ü˛ •°ÈüüüÈ

(a)  3.5    (b)  7    (c)   14    (d)  19

vi) ¢AÜ%̨ Ó˚ Ë)̨ !ÙÓ˚ Óƒy§yô≈ ~ÓÇ í z̨Fã˛ï˛y ≤Ã!ï˛!ê˛ 20% Ó,!Âô Ü˛Ó˚y • Ï̂°ñ ~Ó˚ xyÎ˚ï˛l Ó,!Âô ˛õy Ï̂ÓÈüüüÈ

(a)  20%     (b)  60%    (c)   72.8%     (d)  40%

vii) ˆã˛y.yÜ˛yÓ˚ !˛õ°y Ï̂Ó˚Ó˚ ÓÜ ̨ ï˛ Ï̂°Ó˚ ˆ«˛eÊ˛° • Ï̂Ó  264 !Ù2 ~ÓÇ ~Ó˚ xyÎ˚ï˛l 924!Ù3– !˛õ°y Ï̂Ó˚Ó˚ í z̨Fã˛ï˛y • Ï̂ÓÈüüüÈ

a) 6 !Ù     b)  7 !Ù    c)  8 !Ù    d)  9 !Ù

viii)~Ü˛!ê˛ xyÎ˚ï˛âlyÜ˛yÓ˚ !l Ï̂Ó˚ê˛ ̂ °y•yÓ˚ ê%̨ Ü˛Ó˚yÓ˚ ̨ õ!Ó˚Ùy˛õ 49 ̂ §!Ù × 33 ̂ §!Ù × 24ˆ§!Ùñ ~!ê˛ Ï̂Ü˛ à!° Ï̂Î˚ !l Ï̂Ó˚ê˛ ̂ ày° Ï̂Ü˛ ̨õ!Ó˚îï˛

Ü˛Ó˚y •°– ˆày° Ï̂Ü˛Ó˚ Óƒy§yô≈ • Ï̂ÓÈüüüÈ

a) 17 ˆ§!Ù    b)  19 ˆ§!Ù    c)  21ˆ§!Ù    d)  23 ˆ§!Ù

ix) Î!ò r Óƒy§yô≈ !Ó!¢T˛ ò%•z!ê˛ !l Ï̂Ó˚ê˛ xô≈̂ Ïày°Ü˛ Ï̂Ü˛ Ë)̨ !Ù ÓÓ˚yÓÓ˚ Î%=˛ Ü˛Ó˚y •Î˚ñ ï˛ Ï̂Ó lï%̨ l âlÓ›Ó˚ ÓÜ ̨ ˛õ,̂ Ï¤˛Ó˚ ˆ«˛eÊ˛° • Ï̂ÓÈüüüÈ

a) 4 πr2    b)  6 πr2   c)  3 πr2    d)  8 πr2

x) 4.2 ˆ§!Ù Óy•% !Ó!¢T˛ âlÜ˛ ˆÌ Ï̂Ü˛ Ó,•_Ù xyÜ˛y Ï̂Ó˚Ó˚ °¡∫ Ó,_yÜ˛yÓ˚ ¢AÜ%̨  ˆÜ˛ Ï̂ê˛ ˆlGÎ˚y • Ï̂°ñ ï˛yÓ˚ xyÎ˚ï˛l • Ï̂ÓÈüüüÈ

a)  9.7 ˆ§!Ù2    b)  77.6 ˆ§!Ù2   c)  58.2 ˆ§!Ù2    d)  19.4 ˆ§!Ù2

3. !l¡¨!°!áï˛ ≤ÃŸ¿à%̂ Ï°yÓ˚ í z̨_Ó˚ òyG ı

a) 30 ˆ§!Ù í z̨Fã˛ï˛y !Ó!¢T˛ Óy°!ï˛Ó˚ ≤Ãy Ï̂hs˝Ó˚ Óƒy§yô≈mÎ˚ •° 21ˆ§!Ù ~ÓÇ 7 ˆ§!Ù– Óy°!ï˛!ê˛ ˜ï˛!Ó˚ Ü˛Ó˚̂ Ïï˛ ≤Ã Ï̂Î˚yçl#Î˚ !§ Ï̂ê˛Ó˚

ˆ«˛eÊ˛° Ü˛ï˛⁄

b) ˆã˛yAàyÜ,̨ !ï˛ ˛õy Ï̂eÓ˚ Ë)̨ !ÙÓ˚ Óƒy§yô≈ 15 ˆ§!Ù ~ÓÇ •z•yÓ˚ í z̨Fã˛ï˛y 25 ˆ§!Ù • Ï̂°ñ GÓ˚ xyÎ˚ï˛l !lî≈Î˚ Ü˛ Ï̂Ó˚y–

c) ˆÜ˛yl ˆÜ˛yl âlÓ› §Ù)̂ Ï•Ó˚ §ÇÎ%!=˛Ó˚ Ê˛ Ï̂° Ê˛y Ï̂l° ˜ï˛!Ó˚ Ü˛ Ï̂Ó˚⁄

d) ò%•z!ê˛ ˆày° Ï̂Ü˛Ó˚ ˛õ,¤˛ï˛ Ï̂°Ó˚ ˆ«˛eÊ˛ Ï̂°Ó˚ xl%̨ õyï˛ 16:9 – ï˛y Ï̂òÓ˚ xyÎ˚ï˛ Ï̂lÓ˚ xl%̨ õyï˛ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

e) xyÎ˚ï˛âl Ï̂Ü˛Ó˚ !ï˛l!ê˛ §Ç°@¿ ï˛ Ï̂°Ó˚ ˆ«˛eÊ˛° ÎÌyÜ ̨ Ï̂Ù x, y, z • Ï̂°ñ ~Ó˚ xyÎ˚ï˛l !lî≈Î˚ Ü˛ Ï̂Ó˚y–

f) 5 ˆ§!Ù Óy•%!Ó!¢T˛ñ ˛õÑyã˛!ê˛ ~Ü˛•z Ó˚Ü˛Ù âlÜ˛ Ï̂Ü˛ ˛õÓ˚̨ õÓ˚ Ó˚yáy •°– í z̨Í˛õß¨ xyÎ˚ï˛âlÜ˛!ê˛Ó˚ xyÎ˚ï˛l !lî≈Î˚ Ü˛ Ï̂Ó˚y–
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g) ~Ü˛!ê˛ xô≈̂ Ïày° Ï̂Ü˛Ó˚ xyÎ˚ï˛l 19404 ˆ§!Ù3 – GÓ˚ §Ù@˝Ãï˛ Ï̂°Ó˚ ˆ«˛eÊ˛° !lî≈Î˚ Ü˛ Ï̂Ó˚y–

h) ò%•z!ê˛ ˆã˛y Ï̂.Ó˚ Óƒy§yô≈m Ï̂Î˚Ó˚ xl%̨ õyï˛ 2:3 ~ÓÇ ï˛y Ï̂òÓ˚ í z̨Fã˛ï˛yÓ˚ xl%̨ õyï˛ 5:3 – ï˛y Ï̂òÓ˚ xyÎ˚ï˛ Ï̂lÓ˚ xl%̨ õyï˛ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

i) 8 ̂ §!Ù Ë)̨ !ÙÓ˚ Óƒy§yô≈ G 2 ̂ §!Ù í z̨Fã˛ï˛y !Ó!¢T˛ ~Ü˛!ê˛ ̂ ã˛y. Ï̂Ü˛ à!° Ï̂Î˚  6 ̂ §!Ù í z̨Fã˛ï˛y !Ó!¢T˛ ~Ü˛!ê˛ ¢AÜ%̨  ̃ ï˛!Ó˚ Ü˛Ó˚y •°– ¢AÜ%̨ Ó˚
Ë)̨ !ÙÓ˚ Óƒy§yô≈ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

j) 9ˆ§!Ù ×11ˆ§!Ù ×12ˆ§!Ù Ùyey !Ó!¢T˛ xyÎ˚ï˛âlÜ˛ • Ï̂ï˛ 3 !Ù!Ù Óƒy§yô≈ !Ó!¢T˛ Ü˛ï˛à%̂ Ï°y §#§yÓ˚ Ùy Ï̂Ó≈° ˛õyGÎ˚y Îy Ï̂Ó⁄

!ÓË˛yàÈüÈá  å≤Ã!ï˛!ê˛ 2 l¡∫Ó˚ä

§Ç!«˛Æ í z̨_Ó˚ôÙ#≈ ≤ÃŸ¿yÓ!° ı

1) ~Ü˛!ê˛ !•Ùâ Ï̂Ó˚Ó˚ (cold storage) Ï̃òâ≈ƒ •z•yÓ˚ ≤Ã Ï̂fiÌÓ˚ !mà%î ~ÓÇ í z̨Fã˛ï˛y 3 !Ùê˛yÓ˚– ~Ó˚ ã˛yÓ˚ ˆòGÎ˚y Ï̂°Ó˚ ˆ«˛eÊ˛° åòÓ˚çy §•ä

•° 108 !Ùê˛yÓ˚2 – ~!ê˛Ó˚ xyÎ˚ï˛l !lî≈Î˚ Ü˛ Ï̂Ó˚y–

2) 3 ˆ§!Ù Óƒy§yô≈ !Ó!¢T˛ ~Ü˛!ê˛ !l Ï̂Ó˚ê˛ ˆày°Ü˛ à!° Ï̂Î˚ ˆSÈyê˛ ˆày°yÜ˛yÓ˚ Ó Ï̂° ˛õ!Ó˚îï˛ Ü˛Ó˚y •° Îy Ï̂òÓ˚ ≤Ã Ï̂ï˛ƒ Ï̂Ü˛Ó˚ Óƒy§ 0.6 ˆ§!Ù–
ˆSÈyê˛ Ó°à%̂ Ï°yÓ˚ §Çáƒy !lî≈Î˚ Ü˛ Ï̂Ó˚y–

3) ~Ü˛!ê˛ ÊÑ̨ y˛õy ̂ ày°#Î˚ ̂ ày° Ï̂Ü˛Ó˚ xhs˝/Óƒy§yô≈ ~ÓÇ Ó!•/Óƒy§yô≈ •° ÎÌyÜ ̨ Ï̂Ù 3 ̂ §!Ù ~ÓÇ 5 ̂ §!Ù– Î!ò ~!ê˛ Ï̂Ü˛ à!° Ï̂Î˚ 2
2

3
 ̂ §!Ù

í z̨Fã˛ï˛yÓ˚ ~Ü˛!ê˛ !l Ï̂Ó˚ê˛ ˆã˛y Ï̂. ˛õ!Ó˚îï˛ Ü˛Ó˚y •Î˚ñ ï˛ Ï̂Ó ˆã˛y Ï̂.Ó˚ Óƒy§yô≈ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

4) Ë)̨ !Ù 11 !Ùê˛yÓ˚ × 6 !Ùê˛yÓ˚ ˛õ!Ó˚Ùy Į̈̂ õÓ˚ ~Ü˛!ê˛ xyÎ˚ï˛yÜ˛yÓ˚ ç Ï̂°Ó˚ ê˛ƒy Ï̂AÜ˛ 5 !Ùê˛yÓ˚ í z̨Fã˛ï˛y ˛õÎ≈hs˝ ç° xy Ï̂SÈ– Î!ò ~•z ç° ê˛ƒyAÜ˛

• Ï̂ï˛ 3.5 !Ùê˛yÓ˚ Óƒy§yô≈ !Ó!¢T˛ ̂ ã˛y.yÜ˛yÓ˚ ê˛ƒy Ï̂AÜ˛ fiÌylyhs˝!Ó˚ï˛ Ü˛Ó˚y •Î˚ñ ï˛ Ï̂Ó ̂ ã˛y.yÜ˛yÓ˚ ê˛ƒy Ï̂AÜ˛ ç Ï̂°Ó˚ hflÏ̂ ÏÓ˚Ó˚ í z̨Fã˛ï˛y !lî≈Î˚ Ü˛ Ï̂Ó˚y–

5) âl Ï̂Ü˛Ó˚ xyÎ˚ï˛l 2744 ˆ§!Ù3– •z•yÓ˚ ˛õ,¤˛ï˛ Ï̂°Ó˚ ˆ«˛eÊ˛° !lî≈Î˚ Ü˛ Ï̂Ó˚y–

6) ~Ü˛!ê˛ ˆã˛y Ï̂.Ó˚ Óƒy§ 28 ˆ§!Ù ~ÓÇ í z̨Fã˛ï˛y •° 20 ˆ§!Ù– ~Ó˚ §Ù@˝Ãï˛ Ï̂°Ó˚ ˆ«˛eÊ˛° !lî≈Î˚ Ü˛ Ï̂Ó˚y–

7) Î!ò âl Ï̂Ü˛Ó˚ ≤Ã!ï˛!ê˛ ôyÓ˚ 50% Ó,!Âô ˛õyÎ˚ñ ï˛ Ï̂Ó ~!ê˛Ó˚ ˛õ,¤˛ï˛ Ï̂°Ó˚ ˆ«˛eÊ˛° ¢ï˛Ü˛Ó˚y Ü˛ï˛ Ó,!Âô  õy Ï̂Ó⁄

8) 45 ˆ§!Ù !ï˛Î≈Ü˛ í z̨Fã˛ï˛y !Ó!¢T˛ ~Ü˛!ê˛ Óy°!ï˛Ó˚ í z̨̨ õ Ï̂Ó˚Ó˚ ~ÓÇ !l Ï̂ã˛Ó˚ Óƒy§yô≈mÎ˚ ÎÌyÜ ̨ Ï̂Ù 28 ˆ§!Ù ~ÓÇ 7 ˆ§!Ù– ~Ó˚ ÓÜ ̨ ï˛ Ï̂°Ó˚

ˆ«˛eÊ˛° !lî≈Î˚ Ü˛ Ï̂Ó˚y–

9) ~Ü˛!ê˛ !l Ï̂Ó˚ê˛ °¡∫ Ó,_yÜ˛yÓ˚ ˆã˛y Ï̂.Ó˚ Ë)̨ !ÙÓ˚ Óƒy§yô≈ ~ÓÇ í z̨Fã˛ï˛yÓ˚ xl%̨ õyï˛ 2:3 ~ÓÇ •z•yÓ˚ xyÎ˚ï˛l 1617 ˆ§!Ù3– ˆã˛y Ï̂.Ó˚ §Ù@˝Ã

˛õ,¤˛ï˛ Ï̂°Ó˚ ˆ«˛eÊ˛° !lî≈Î˚ Ü˛ Ï̂Ó˚y–

10) 30 ̂ §!Ù xhs˝/Óƒy§ !Ó!¢T˛ ~Ü˛!ê˛ xô≈̂ Ïày°yÜ˛yÓ˚ Óy!ê˛ ï˛Ó˚° !ò Ï̂Î˚ ̨ õ)î≈ Ü˛Ó˚y xy Ï̂SÈ– ~•z ï˛Ó˚° !ò Ï̂Î˚ Ü˛ï˛à%̂ Ï°y ̂ ã˛y.yÜ˛yÓ˚ ̂ Óyï˛° ̨õ)î≈

Ü˛Ó˚y Îy Ï̂Ó Îy Ï̂òÓ˚ ≤Ã Ï̂ï˛ƒ Ï̂Ü˛Ó˚ Óƒy§ 5 ˆ§!Ù ~ÓÇ í z̨Fã˛ï˛y 6 ˆ§!Ù ⁄
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11) ~Ü˛!ê˛ ¢AÜ%̨  xyÜ,̨ !ï˛Ó˚ ï Ñ̨yÓ%Ó˚ í z̨Fã˛ï˛y 14 !Ùê˛yÓ˚ ~ÓÇ ~Ó˚ Ë)̨ !ÙÓ˚ ˆ«˛eÊ˛° 346.5 !Ùê˛yÓ˚2 – 1.1 !Ù ≤ÃfiÌ !Ó!¢T˛  Ü˛#˛ ˛õ!Ó˚Ùyî

Ü˛ƒylË˛y Ï̂§Ó˚ ~Ó˚ çlƒ ≤Ã Ï̂Î˚yçl • Ï̂Ó⁄

12) Ë)̨ !ÙÓ˚ Óƒy§yô≈ 80 ̂ §!Ù ~ÓÇ í z̨Fã˛ï˛y 20 ̂ §!Ù !Ó!¢T˛ ~Ü˛!ê˛ ̂ ã˛y Ï̂.Ó˚ §Ù@˝Ã ï˛ Ï̂°Ó˚ ̂ «˛eÊ˛° ~ÓÇ ̨õ,¤˛ï˛ Ï̂°Ó˚ ̂ «˛eÊ˛ Ï̂°Ó˚ xl%̨ õyï˛

Ü˛ï˛ • Ï̂Ó⁄

13) (8 !Ù ×6 !Ù × 22.5 ̂ §!Ù) ̨õ!Ó˚Ùy Į̈̂ õÓ˚ ̂ òGÎ˚y° ̃ ï˛!Ó˚ Ü˛Ó˚̂ Ïï˛ Ü˛ï˛à%̂ Ï°y •ẑ Ïê˛Ó˚ ≤Ã Ï̂Î˚yçl • Ï̂Ó ÎyÓ˚ ≤Ã Ï̂ï˛ƒ Ï̂Ü˛Ó˚ ̨õ!Ó˚Ùy˛õ (25 ̂ §!Ù
×11.25 ˆ§!Ù × 6 ˆ§!Ù) ⁄

14) Î!ò ≤Ã!ï˛!ê˛ Óƒyà 0.64 âl!Ùê˛yÓ˚ çyÎ˚ày òá° Ü˛ Ï̂Ó˚ñ ï˛ Ï̂Ó (8!Ù × 6!Ù × 3!Ù) ˛õ!Ó˚Ùy Į̈̂ õÓ˚ xyÎ˚ï˛lâlyÜ˛yÓ˚ ¢§ƒyày Ï̂Ó˚ Ü˛ï˛ Óƒyà
¢§ƒ §ÇÓ˚«˛î Ü˛Ó˚y ˆÎ Ï̂ï˛ ˛õy Ï̂Ó˚⁄

15) ò%•z!ê˛ ¢AÜ%̨ Ó˚ xyÎ˚ï˛ Ï̂lÓ˚ xl%̨ õyï˛ 1:4 ~ÓÇ ï˛y Ï̂òÓ˚ Óƒy Ï̂§Ó˚ xl%̨ õyï˛ 4:5 • Ï̂°– ~ Ï̂òÓ˚ í z̨Fã˛ï˛yÓ˚ xl%̨ õyï˛ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

16) 2 ˆ§!Ù Óƒy§ ~ÓÇ 10 ˆ§!Ù ò#â≈ ~Ü˛!ê˛ ï˛yÙyÓ˚ ò[˛ Ï̂Ü˛ §Ù Ï̂Óô !Ó!¢T˛ 10 !Ù ˜ò Ï̂â≈ƒÓ˚ ~Ü˛!ê˛ ï˛y Ï̂Ó˚ ˛õ!Ó˚îï˛ Ü˛Ó˚y •°– ï˛y Ï̂Ó˚Ó˚ ˆÓô
!lî≈Î˚ Ü˛ Ï̂Ó˚y–

17) ~Ü˛!ê˛ !l Ï̂Ó˚ê˛ ¢#£Ï≈!Ó•#l ¢AÜ%̨ Ó˚ Ó,_yÜ˛yÓ˚ ≤Ãyhs˝m Ï̂Î˚Ó˚ Óƒy§yô≈ 33 ˆ§!Ù ~ÓÇ 27 ˆ§!Ù ~ÓÇ !ï˛Î≈Ü˛ í z̨Fã˛ï˛y 10 ˆ§!Ù– ~!ê˛Ó˚
˛õ,¤˛ï˛ Ï̂°Ó˚ ˆ«˛eÊ˛° !lî≈Î˚ Ü˛ Ï̂Ó˚y–   (π=3.14)

!ÓË˛yàÈüÈà  å≤Ã!ï˛!ê˛ 3/4 l¡∫Ó˚ä

ò#â≈ í z̨_Ó˚ôÙ#≈ ≤ÃŸ¿yÓ!° :

1) xyÇ!¢Ü˛Ë˛y Ï̂Ó ç° !ò Ï̂Î˚ ˛õ)î≈ ~Ü˛!ê˛ °¡∫ Ó,_yÜ˛yÓ˚ ˛õy Ï̂e 12 ˆ§!Ù Óƒy§ !Ó!¢T˛ ~Ü˛!ê˛ ˆày°Ü˛ ˆÊ˛°y •°– Î!ò ˆày°Ü˛!ê˛ ç Ï̂°

§¡õ)î≈Ó)̊̂ Į̈ õ !lÙ!Iï˛ •Î˚ñ ï˛ Ï̂Ó ˆã˛y.yÜ˛yÓ˚ ˛õy Ï̂e ç Ï̂°Ó˚ hflÏÓ˚ 3
5

9
 ˆ§!Ù Ó,!Âô ˛õyÎ˚– ˆã˛y.yÜ˛yÓ˚ ˛õy Ï̂eÓ˚ Óƒy§ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

2) ~Ü˛!ê˛ ÊÑ̨ y˛õy xô≈̂ Ïày°yÜ˛yÓ˚ ˛õy Ï̂eÓ˚ xhs˝/Óƒy§ ~ÓÇ Ó!•/Óƒy§ •° ÎÌyÜ ̨ Ï̂Ù 24 ˆ§!Ù ~ÓÇ 25  ˆ§!Ù– Î!ò ˛õ,¤˛ï˛°!ê˛ Ó˚Ç Ü˛Ó˚̂ Ïï˛

≤Ã!ï˛ Óà≈ ˆ§!Ù 5.25 ê˛yÜ˛y áÓ˚ã˛ •Î˚– ï˛ Ï̂Ó ˛õy Ï̂eÓ˚ §Ó!òÜ˛ Ó˚Ç Ü˛Ó˚̂ Ïï˛ ˆÙyê˛ áÓ˚̂ Ïã˛Ó˚ ˛õ!Ó˚Ùyî !lî≈Î˚ Ü˛ Ï̂Ó˚y–

3) 7 !Ùê˛yÓ˚ Ë)̨ !Ù Óƒy§yô≈ ~ÓÇ 24 !Ùê˛yÓ˚ í z̨Fã˛ï˛y !Ó!¢T˛ ¢AÜ%̨  xyÜ,̨ !ï˛ ~Ü˛!ê˛ ïÑ̨ yÓ% ̃ ï˛!Ó˚ Ü˛Ó˚yÓ˚ çlƒ 5 !Ù ≤Ã Ï̂fiÌÓ˚ Ü˛ï˛ !Ùê˛yÓ˚ Ü˛y˛õ Ï̂í ¸̨Ó˚

≤Ã Ï̂Î˚yçl • Ï̂Ó⁄

4) 3 !Ù í z̨Fã˛ï˛y !Ó!¢T˛ ̂ ã˛y.yÜ,̨ !ï˛ §yÜ≈̨ y Ï̂§Ó˚ ïÑ̨ yÓ% ÎyÓ˚ í z̨̨ õ Ï̂Ó˚Ó˚ xÇ¢!ê˛ ¢AÜ%̨  xyÜ,̨ !ï˛Ó˚– Î!ò •z•yÓ˚ ¢AÜ%̨  xyÜ,̨ !ï˛ xÇ Ï̂¢Ó˚ Ë)̨ !ÙÓ˚ Óƒy§yô≈

52.5 !Ù ~ÓÇ !ï˛Î≈Ü˛ í z̨Fã˛ï˛y 53 !Ù •Î˚ñ ï˛ Ï̂Ó ïÑ̨ yÓ%!ê˛ ˜ï˛!Ó˚ Ü˛Ó˚̂ Ïï˛ ≤Ã Ï̂Î˚yçl#Î˚ Ü˛ƒylË˛y Ï̂§Ó˚ ˆ«˛eÊ˛° !lî≈Î˚ Ü˛ Ï̂Ó˚y–   åô Ï̂Ó˚yñ

π =( )22
7ä

5) 12 ˆ§!Ù í z̨Fã˛ï˛y ~ÓÇ  5 ˆ§!Ù Ë)̨ !Ù Óƒy§yô≈ !Ó!¢T˛ ~Ü˛!ê˛ °¡∫ Ó,_yÜ˛yÓ˚ !l Ï̂Ó˚ê˛ ˆã˛y. ˆÌ Ï̂Ü˛ §Ù í z̨Fã˛ï˛y ~ÓÇ §Ù Óƒy§y Ï̂ô≈Ó˚ ~Ü˛!ê˛

°¡∫ Ó,_yÜ˛yÓ˚ ¢AÜ%̨  Óyò ˆòGÎ˚y •°– xÓ!¢T˛ âlÓ›!ê˛Ó˚ xyÎ˚ï˛l ~ÓÇ §Ù@˝Ãï˛ Ï̂°Ó˚ ˆ«˛eÊ˛° !lî≈Î˚ Ü˛ Ï̂Ó˚y–  (ô Ï̂Ó˚ lyG π=3.14)
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6) ~Ü˛!ê˛ ̂ á°lyÓ˚ àë˛l ̂ ã˛y.Ü˛yÓ˚ ÎyÓ˚ ≤Ãyhs˝mÎ˚ xô≈̂ Ïày°Ü˛– Î!ò ̂ á°lyÓ˚ ̂ Ùyê˛ ̃ òâ≈ƒ 90 ̂ §!Ù ~ÓÇ Óƒy§ 42 ̂ §!Ù •Î˚ñ ï˛ Ï̂Ó ≤Ã!ï˛ Óà≈

ˆ§!ÙÈüÈ~ 70 ˛õÎ˚§y •y Ï̂Ó˚ ˆá°ly!ê˛ Ó˚Ç Ü˛Ó˚yÓ˚ áÓ˚ã˛ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

7) ≤Ãò_ !ã˛e!ê˛ í z̨̨ õfiÌy˛õl Ü˛ Ï̂Ó˚ ~Ü˛!ê˛ ̂ ã˛y Ï̂.Ó˚ ~Ü˛˛õy Ï̂¢ ~Ü˛!ê˛ ¢AÜ%̨

~ÓÇ x˛õÓ˚˛õyˆÏ¢ ~Ü˛!ê˛ xô≈ˆÏày°Ü˛ myÓ˚y à!ë˛ï˛– âlÓ›!ê˛Ó˚

xyÎ˚ï˛l !lî≈Î˚ Ü˛ Ï̂Ó˚y–

8) ~Ü˛!ê˛ âlÓ› ¢AÜ%̨  xyÜ,̨ !ï˛Ó˚ Îy §Ùyl Óƒy§y Ï̂ô≈Ó˚ ~Ü˛!ê˛ xô≈̂ Ïày° Ï̂Ü˛Ó˚ í z̨̨ õÓ˚ Ó§y Ï̂ly–  Î!ò xô≈̂ Ïày°yÜ˛yÓ˚ xÇ Ï̂¢Ó˚ ÓÜ ̨ ï˛ Ï̂°Ó˚

ˆ«˛eÊ˛° ~ÓÇ ¢AÜ%̨  xyÜ,̨ !ï˛ xÇ Ï̂¢Ó˚ ÓÜ ̨ ï˛ Ï̂°Ó˚ ˆ«˛eÊ˛° §Ùyl •Î˚ñ ï˛ Ï̂Ó ¢AÜ%̨  xyÜ,̨ !ï˛ xÇ Ï̂¢Ó˚ Óƒy§yô≈ ~ÓÇ í z̨Fã˛ï˛yÓ˚ xl%̨ õyï˛

!lî≈Î˚ Ü˛ Ï̂Ó˚y–

9) 5 ˆ§!Ù Óƒy§yô≈ ~ÓÇ 9.8 ˆ§!Ù ˜òâ≈ƒ !Ó!¢T˛ ~Ü˛!ê˛ ˆã˛y.yÜ˛yÓ˚ ˛õye ç° !ò Ï̂Î˚ ˛õ)î≈ Ü˛Ó˚y xy Ï̂SÈ– ~Ü˛!ê˛ !l Ï̂Ó˚ê˛ °¡∫ Ó,_yÜ˛yÓ˚ ¢AÜ%̨  Îy

~Ü˛!ê˛ xô≈ ˆày° Ï̂Ü˛Ó˚ í z̨̨ õÓ˚ Ó§y Ï̂lyñ ˆ§!ê˛ Ï̂Ü˛ G•z ˛õy Ï̂eÓ˚ Ù Ï̂ôƒ í%̨ Óy Ï̂ly •°– Î!ò xô≈ ˆày° Ï̂Ü˛Ó˚ Óƒy§yô≈  3.5 ˆ§!Ù •Î˚ ~ÓÇ

âlÓ›Ó˚ ˆÙyê˛ í z̨Fã˛ï˛y 8.5 ˆ§!Ù •Î˚ñ ï˛ Ï̂Ó ˛õy Ï̂eÓ˚ Ù Ï̂ôƒ xÓ!¢T˛ ç Ï̂°Ó˚ xyÎ˚ï˛l !lî≈Î˚ Ü˛ Ï̂Ó˚y–

10) 15ˆ§!Ù ×10 ˆ§!Ù × 5 ˆ§!Ù ˛õ!Ó˚Ùy Į̈̂ õÓ˚ !l Ï̂Ó˚ê˛ ôyï˛Ó xyÎ˚ï˛âlyÜ˛yÓ˚ ÓœÜ˛ ••ẑ Ïï˛ 7ˆ§!Ù Óƒy§ ~ÓÇ 1.5 ˆ§!Ù í z̨Fã˛ï˛y !Ó!¢T˛

~Ü˛!ê˛ ˆã˛y.yÜ˛yÓ˚ !SÈo ˆÜ˛ Ï̂ê˛ ˆÓÓ˚ Ü˛ Ï̂Ó˚ ˆlGÎ˚y •°– xÓ!¢T˛ Óœ̂ ÏÜ˛Ó˚ ˛õ,¤˛ï˛ Ï̂°Ó˚ ˆ«˛eÊ˛° !lî≈Î˚ Ü˛ Ï̂Ó˚y–

11) ~Ü˛!ê˛ ˆá°ly ¢AÜ%̨  xyÜ,̨ !ï˛Ó˚ Îy §Ùyl Óƒy§y Ï̂ô≈Ó˚ ~Ü˛!ê˛ xô≈̂ Ïày° Ï̂Ü˛Ó˚ í z̨̨ õÓ˚ Ó§y Ï̂ly– Î!ò ˆá°ly!ê˛Ó˚ xyÎ˚ï˛l 231 ˆ§!Ù3 ~ÓÇ

~Ó˚ Óƒy§ 7ˆ§!Ù •Î˚ñ ï˛ Ï̂Ó ˆá°ly!ê˛Ó˚ í z̨Fã˛ï˛y !lî≈Î˚ Ü˛ Ï̂Ó˚y–

12) 10ˆ§!Ù Óy•%!Ó!¢T˛ xyÎ˚ï˛âlyÜ˛yÓ˚ Óœ̂ ÏÜ˛Ó˚ í z̨̨ õÓ˚ ~Ü˛!ê˛ xô≈̂ Ïày°Ü˛ Ó§y Ï̂ly xy Ï̂SÈ– xô≈̂ Ïày° Ï̂Ü˛Ó˚ § Ï̂Ó≈yFã˛ Óƒy§ Ü˛ï˛ • Ï̂Ó⁄ ≤Ã!ï˛

100 Óà≈ ˆ§!Ù Ó˚Ç Ü˛Ó˚̂ Ïï˛ 5 ê˛yÜ˛y •y Ï̂Ó˚ âlÓ›!ê˛Ó˚ §Ù@˝Ã ˛õ,¤˛ï˛° Ó˚Ç Ü˛Ó˚̂ Ïï˛ áÓ˚̂ Ïã˛Ó˚ ˛õ!Ó˚Ùyî !lî≈Î˚ Ü˛ Ï̂Ó˚y– (ô Ï̂Ó˚yñ π=3.14)

13) 1.5 ˆ§!Ù Óƒy§ ~ÓÇ 2 !Ù!Ù ˆÓô !Ó!¢T˛ Ü˛ï˛à%̂ Ï°y Ù%oy Ï̂Ü˛ à!° Ï̂Î˚ 10 ˆ§!Ù í z̨Fã˛ï˛y ~ÓÇ 4.5 ˆ§!Ù Óƒy§ !Ó!¢T˛ ~Ü˛!ê˛ °¡∫

Ó,_yÜ˛yÓ˚ ˆã˛y Ï̂. ˛õ!Ó˚îï˛ Ü˛Ó˚y ÎyÎ˚ ï˛y !lî≈Î˚ Ü˛ Ï̂Ó˚y–

14) ~Ü˛!ê˛ @˝Ãy Ï̂Ù 14 !Ùê˛yÓ˚ àË˛#Ó˚ ~ÓÇ 10 !Ùê˛yÓ˚ xË˛ƒhs˝Ó˚#î Óƒy Ï̂§Ó˚ ~Ü˛!ê˛ Ü%̨ Ï̂Î˚y áll Ü˛ Ï̂Ó˚ ˆÎ Ùy!ê˛ ˆï˛y°y •° ï˛y ~Ó˚ ã˛y!Ó˚!ò Ï̂Ü˛

SÈ!í ¸̨̂ ÏÎ˚ 5 !Ùê˛yÓ˚ ≤Ã¢hflÏ !Ó!¢T˛ ~Ü˛!ê˛ ÓÑyô åembankmentä ˜ï˛!Ó˚ Ü˛Ó˚y •°– ÓÑy Ï̂ôÓ˚ í z̨Fã˛ï˛y !lî≈Î˚ Ü˛ Ï̂Ó˚y–

15) 21ˆ§!Ù í z̨Fã˛ï˛y !Ó!¢T˛ ¢#£Ï≈!Ó•#l ¢AÜ%̨  xyÜ,̨ !ï˛Ó˚ ~Ü˛!ê˛ ˆáy°y ôyï˛Ó Óy°!ï˛ Îy•yÓ˚ l# Ï̂ã˛Ó˚ ~ÓÇ í z̨̨ õ Ï̂Ó˚Ó˚ ≤Ãyhs˝m Ï̂Î˚Ó˚ Óƒy§yô≈

ÎÌyÜ ̨ Ï̂Ù 10 ˆ§!Ù ~ÓÇ 20 ˆ§!Ù– ≤Ã!ï˛ !°ê˛yÓ˚ 30 ê˛yÜ˛y ò Ï̂Ó˚ Óy°!ï˛!ê˛ §¡õ)î≈Ó)̊̂ Į̈ õ ˛õ)î≈ Ü˛Ó˚̂ Ïï˛ ò%̂ ÏôÓ˚ Ù)°ƒ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

ß       12.8 ˆ§!Ù     à

7
 ˆ§

!Ù

6.5 ̂ §!Ù

7
 ˆ§

!Ù
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16) ˛õy Ï̂¢Ó˚ !ã˛ Ï̂eñ !l Ï̂Ó˚ê˛ ¢AÜ%̨ Ó˚ í z̨Fã˛ï˛y12 ̂ §!Ù ~ÓÇ Ë)̨ !ÙÓ˚

Óƒy§yô≈ 6 ˆ§!Ù– 4 ˆ§!Ù í z̨Fã˛ï˛y !Ó!¢T˛ ¢AÜ%̨  xyÜ,̨ !ï˛Ó˚

xÇ¢ Ë)̨ !ÙÓ˚ §Ùyhs˝Ó˚y° ÓÓ˚yÓÓ˚ ~Ü˛!ê˛ §Ùï˛° myÓ˚y Ü˛yê˛y

•°– xÓ!¢T˛ âlÓ›Ó˚ §Ù@˝Ã ˛õ,¤˛ï˛ Ï̂°Ó˚ ˆ«˛eÊ˛° !lî≈Î˚

Ü˛ Ï̂Ó˚y– [ô Ï̂Ó˚yñ π = 22
7  ~ÓÇ √5=2.236].

17) 15 ˆ§!Ù í z̨Fã˛ï˛y !Ó!¢T˛ ~Ü˛!ê˛ Óy°!ï˛Ó˚ Ó,_yÜ˛yÓ˚ ≤Ãyhs˝m Ï̂Î˚Ó˚ Óƒy§yô≈mÎ˚ 14 ˆ§!Ù ~ÓÇ r ˆ§!Ù  (r <14ˆ§!Ù)– Î!ò Óy°!ï˛Ó˚
xyÎ˚ï˛l 5390 ˆ§!Ù3 •Î˚ñ ï˛ Ï̂Ó r ÈüÈ~Ó˚ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

18) ¢#£Ï≈!Ó•#l ¢AÜ%̨ Ó˚ !ï˛Î≈Ü˛ í z̨Fã˛ï˛y 4ˆ§!Ù ~ÓÇ ~Ó˚ Ó,_yÜ˛yÓ˚ ≤Ãyhs˝m Ï̂Î˚Ó˚ ˛õ!Ó˚§#Ùy 18 ˆ§!Ù ~ÓÇ 6 ˆ§!Ù– ¢#£Ï≈!Ó•#l ¢AÜ%̨ !ê˛Ó˚
ÓÜ ̨ ï˛ Ï̂°Ó˚ ˆ«˛eÊ˛° !lî≈Î˚ Ü˛ Ï̂Ó˚y–

19) ~Ü˛!ê˛ ̨ @’y Ï̂§Ó˚ xyÜ,̨ !ï˛ •° 14 ̂ §!Ù í z̨Fã˛ï˛y !Ó!¢T˛ ~Ü˛!ê˛ ¢#£Ï≈!Ó•#l ¢AÜ%̨ – ~!ê˛Ó˚ ò%!ê˛ Ó,_yÜ˛yÓ˚ ≤Ãyhs˝#Î˚ ï˛ Ï̂°Ó˚ Óƒy§ 16 ˆ§!Ù ~ÓÇ
12 ˆ§!Ù– @’y§!ê˛Ó˚ ôyÓ˚î «˛Ùï˛y !lî≈Î˚ Ü˛ Ï̂Ó˚y–

4 ˆ§!Ù

12 ˆ§!Ù

6 ˆ§!Ù

á

â

â

á
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 í z̨_Ó˚Ùy°y

!ÓË˛yàÈüÈÜ˛  å≤Ã!ï˛!ê˛ 1 l¡∫Ó˚ä

1. (a) ¢#£Ï≈!Ó•#l   (b) 
1

3

2
πr h    (c)  ~Ü˛•zÓ˚Ü˛Ù    (d)  27   (e)  xô≈̂ Ïày° Ï̂Ü˛Ó˚

(f) 1437 
1

3
c ˆ§!Ù3  (g) 22000   (h)  πr2h    (i)  3πr2    (j) 15π    (k) π [R2+r2+l (R+r)]

(l) 17   (m) 16:9    (n) 462 ˆ§!Ù2

2. (i)  b   (ii)  d    (iii)   c   (iv)  a  (v)  b   (vi)  c   (vii)  a    (viii) c   (ix)  a   (x)  d

3. (a)   3066.8 ˆ§!Ù2   (b)  5625π ˆ§!Ù3 (c)  ~Ü˛!ê˛ ˆã˛y. ~ÓÇ ~Ü˛!ê˛ ¢#£Ï≈!Ó•#l ¢AÜ%̨ –  (d)  64:27

(e)  xyz   (f)  625ˆ§!Ù3   (g) 4158 ˆ§!Ù2  (h)  20:27  (i)  8ˆ§!Ù   (j)   84000

!ÓË˛yàÈüÈá

(1)  216 !Ù3  (2)  1000  (3)  7 ˆ§!Ù   (4)  8.6 !Ù (≤ÃyÎ˚)  (5)  1176 ˆ§!Ù2

(6)  2992 ˆ§!Ù2  (7) 125%   (8) 4950 ˆ§!Ù2   (9)  770 ˆ§!Ù2   (10) 60   (11)  525 !Ù

(12)  5:1   (13)   6400  (14)  225  (15) 25:64   (16) 2 !Ù!Ù    (17)  7592.52 ˆ§!Ù2

!ÓË˛yàÈüÈà

(1) 18 ˆ§!Ù  (2) 10110.40 ê˛yÜ˛y   (3)  110 !Ù  (4)  9735 !Ù2  (5)  628 ˆ§!Ù3, 659.4 ˆ§!Ù2

(6)  8316 ê˛yÜ˛y    (7)  376.016 ˆ§!Ù2   (8)  1:√3   (9)  616 ˆ§!Ù2  (10) 553.3 ˆ§!Ù2

(11)  14.5ˆ§!Ù (12) 10ˆ §!Ù, 53.93 ê˛yÜ˛y  (13) 450   (14)   
14

3
 !Ù     (15)  462  ê˛yÜ˛y

(16)  350.592 ˆ§!Ù2  (17)   r=7     (18) 48 ˆ§!Ù2  (19)  2170.67 ˆ§!Ù3
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xôƒyÎ̊ÈüÈ14

Ó̊y!¢!ÓK˛yl  åSTATISTICSä
Ù)° !Ó£ÏÎ˚ G §)eyÓ!° ı

a) ˆ◊!îÓÂô Ó˚y!¢ï˛ Ï̂ÌƒÓ˚ àí ¸̨ !lî≈Î˚ (Measures of Central Tendency)

(i) ≤Ãï˛ƒ«˛ ˛õÂô!ï˛ (Direct Method)

àí ¸̨ ( )
.....

.....
x

f x f x f x

f f f

n n

n

=
+ + +
+ + +

1 1 2 2

1 2

 = 
Σ
Σ

Σfx

f

fx

N
=

ˆÎáy Ï̂l ˆ◊!îà%̂ Ï°yÓ˚ ÙôƒÙyl x
1 
, x

2 
, x

3 
, ..... x

n 
 ~ÓÇ ï˛y Ï̂òÓ˚ xl%Ó)̨̊ õ ˛õ!Ó˚§Çáƒylà%̂ Ï°y •° ÎÌyÜ ̨ Ï̂Ù f

1 
, f

2 
,....., f

n 
,

~ÓÇ  Σf=N

(ii) Ü˛y“!lÜ˛ à Ï̂í ¸̨Ó˚ ˛õÂô!ï˛ ı (Assumed Mean Method) :

àí ¸̨ ( )x a
f d

f

i i

i

= +
∑
∑  ˆÎáy Ï̂l a •° Ü˛y“!lÜ˛ àí ¸̨ ~ÓÇ di = x

i
–a .

(iii) ôy˛õ !Óã%̨ ƒ!ï˛ ˛õÂô!ï˛ (Step-deviation Method) :

àí ¸̨̨ ( )x a h
f u

f

i i

i

= +
∑
∑

ˆÎáy Ï̂l a Ü˛!“ï˛ àí ¸̨ñ h ˆ◊!î ˜òâ≈ƒ ~ÓÇ  u
x a

h
i

i=
−

b) ˆ◊!îÓÂô Ó˚y!¢ï˛ Ï̂ÌƒÓ˚ §Çáƒyà%Ó%̊ Ùyl (Mode of Grouped Data)

(i) ~Ü˛!ê˛ ˆ◊!îÓÂô ˛õ!Ó˚§Çáƒy !ÓË˛yçl ≤Ãò_ ˛õ!Ó˚§Çáƒyà%̂ Ï°y °«˛ƒ Ü˛ Ï̂Ó˚ §Çáƒyà%Ó%̊ Ùyl !lî≈Î˚ Ü˛Ó˚y §Ω˛Ó •Î˚ ly– ~ Ï̂«˛ Ï̂e
¢%ô%Ùye §Ó≈y!ôÜ˛ ˛õ!Ó˚§Çáƒy !Ó!¢T˛ ˆ◊!î Ï̂Ü˛ !ã˛!•´ï˛ Ü˛Ó˚y •Î˚ Îy Ï̂Ü˛ §Çáƒyà%Ó%̊ ˆ◊!î åmodal classä Ó°y •Î˚– §Çáƒyà%Ó%̊
ˆ◊!îÓ˚ xhs˝à≈ï˛ ~Ü˛!ê˛ Ùyl • Ï̂Ó §Çáƒyà%Ó%̊ Ùyl ~ÓÇ ~!ê˛ Ï̂Ü˛ !l Ï̂¡¨ ≤Ãò_ §)e myÓ˚y í z̨̨ õfiÌy˛õl Ü˛Ó˚y •Î˚–

§Çáƒyà%Ó%̊ Ùyl = l
f f

f f f
h+

−
− −

×1 0

1 0 2
2

ˆÎáy Ï̂l l = §Çáƒyà%Ó%̊ ˆ◊!îÓ˚ !l¡¨ §#Ùyly

h = §Çáƒyà%Ó%̊ ˆ◊!îÓ˚ ˜òâ≈ƒ å§Ü˛° ˆ◊!îÓ˚ ˜òâ≈ƒ §Ùyl • Ï̂ï˛ • Ï̂Óä

f
1
 = §Çáƒyà%Ó%̊ ˆ◊!îÓ˚ ˛õ!Ó˚§Çáƒy
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f
0
 = §Çáƒyà%Ó%̊ ˆ◊!îÓ˚ ˛õ)Ó≈Óï˛#≈ ˆ◊!îÓ˚ ˛õ!Ó˚§Çáƒy

f
2
 = §Çáƒyà%Ó%̊ ˆ◊!îÓ˚ ˛õÓ˚Óï˛#≈ ˆ◊!îÓ˚ ˛õ!Ó˚§Çáƒy

c) ˆ◊!îÓÂô Ó˚y!¢ï˛ Ï̂ÌƒÓ˚ ÙôƒÙy (Median of grouped data)

(i) ~Ü˛!ê˛ ˆ◊!îÓ˚ Ü ̨ Ù Ï̂ÎÔ!àÜ˛ ˛õ!Ó˚§Çáƒy •°ñ ≤Ãò_ ˆ◊!îÓ˚ ˛õ)Ó≈Óï˛#≈ §ÙhflÏ ˆ◊!îÓ˚ ˛õ!Ó˚§Çáƒyà%̂ Ï°yÓ˚ §Ù!T˛–

(ii) ~Ü˛!ê˛ ˆ◊!îÓÂô Ó˚y!¢ï˛ Ï̂Ìƒ Ü ̨ Ù Ï̂ÎÔ!àÜ˛ ˛õ!Ó˚§Çáƒy °«˛ƒ Ü˛ Ï̂Ó˚ ÙôƒÙ Ùyl !lî≈Î˚ Ü˛Ó˚y ÎyÎ˚ lyñ Ü˛yÓ˚î ˛õÎ≈̂ ÏÓ«˛ Ï̂îÓ˚ ÙôƒÙ Ùyl

ˆ◊!î !ÓË˛y Ï̂àÓ˚ ̂ Ü˛yl ~Ü˛!ê˛ Ùyl •Î˚– xï˛~Ó ̂ ◊!îÓ˚ xhs˝à≈ï˛ ̂ §•z Ùyl!ê˛ Ï̂Ü˛ á%Ñ̂ Ïç ̂ ÓÓ˚ Ü˛Ó˚y ≤Ã Ï̂Î˚yçl Îy §Ù@˝Ã !ÓË˛yçl!ê˛ Ï̂Ü˛

ò%!ê˛ §ÙylË˛y Ï̂à !ÓË˛=˛ Ü˛ Ï̂Ó˚–

ÙôƒÙy Ï̂lÓ˚ ˆ◊!î!ê˛ !lî≈̂ ÏÎ˚Ó˚ çlƒ §Ü˛° ˆ◊!îÓ˚ Ü ̨ Ù Ï̂ÎÔ!àÜ˛ ˛õ!Ó˚§Çáƒy ~ÓÇ 
N

2
ˆÓÓ˚ Ü˛Ó˚y •Î˚–

~Ó˚̨ õÓ˚ ̂ §•z ̂ ◊!î!ê˛ Ï̂Ü˛ §ly=˛ Ü˛Ó˚y •Î˚ ÎyÓ˚ Ü ̨ Ù Ï̂ÎÔ!àÜ˛ ̨õ!Ó˚§Çáƒy 
N

2
 ̂ Ì Ï̂Ü˛ Ó Ï̂í ¸̨y ~ÓÇ !lÜ˛ê˛ï˛Ù– ~•z ̂ ◊!î!ê˛ Ï̂Ü˛ Ó°y •Î˚

ÙôƒÙy ˆ◊!î–

(iii) ÙôƒÙy ˆ◊!î !lî≈Î˚ Ü˛Ó˚yÓ˚ ˛õÓ˚ ÙôƒÙy !lî≈̂ ÏÎ˚Ó˚ §)e!ê˛ •° ı

ÙôƒÙy = l
cf

f
h

N

+
−









2

ˆÎáy Ï̂l l = ÙôƒÙy ˆ◊!îÓ˚ !l¡¨ §#Ùyly

N = ˆÙyê˛ ˛õÎ≈̂ ÏÓ«˛ Ï̂îÓ˚ §Çáƒy

cf = ÙôƒÙy ˆ◊!îÓ˚ ˛˛õ)Ó≈Óï˛#≈ ˆ◊!îÓ˚ Ü ̨ Ù Ï̂ÎÔ!àÜ˛ ˛õ!Ó˚§Çáƒy

f  = ÙôƒÙy ˆ◊!îÓ˚ ˛õ!Ó˚§Çáƒy

h = ˆ◊!î ˜òâ≈ƒ åˆ◊!î ˜òâ≈ƒ §Ùyl ô Ï̂Ó˚ä

d) ˆÜ˛w#Î˚ ˛≤ÃÓîï˛yÓ˚ !ï˛l!ê˛ ˛õ!Ó˚Ùy˛õ Ï̂Ü˛Ó˚ Ù Ï̂ôƒ fiÌ)° §¡õÜ≈̨ !ê˛ •° :

§Çáƒyà%Ó%̊Ùyl  = 3 × ÙôƒÙy –2 × àí ¸̨ Ùyl–

e) Ü ̨ Ù Ï̂ÎÔ!àÜ˛ ˛õ!Ó˚§Çáƒy !ÓË˛yç Ï̂lÓ˚ ˜°!áÜ˛ í z̨̨ õfiÌy˛õl åogiveä «%̨ oï˛Ó˚ §)ã˛Ü˛ G!çÓ G Ó,•_Ó˚ §)ã˛Ü˛ G!çÓ

ˆ°á!ã˛ Ï̂eÓ˚ §y•y Ï̂Îƒ ˆ◊!îÓÂô Ó˚y!¢ï˛ Ï̂ÌƒÓ˚ ≤ÃyÆ ÙôƒÙy •° ≤Ãò_ ï˛ Ï̂ÌƒÓ˚ í z̨Ë˛Î˚ G!ç Ï̂ÓÓ˚ ˆSÈò!Ó®%Ó˚ Ë%̨ ç–

 x!ï˛ §Ç!«˛Æ í z̨_Ó˚ å≤Ã!ï˛!ê 1˛l¡∫Ó˚ä

§!ë˛Ü˛ í z̨_Ó˚!ê˛ !lÓ≈yã˛l Ü˛ Ï̂Ó˚y ı

1. ˆÜ˛yl ˛õ!Ó˚§Çáƒy Ó^˝ê˛l ˆÌ Ï̂Ü˛ àí ¸̨ !Óã%̨ ƒ!ï˛Ó˚ Ó#çày!î!ï˛Ü˛ ˆÎyàÊ˛° •°–

a) §Ó≈òy ôlydÜ˛ b) §Ó≈òy }îydÜ˛

c) 0 d) ¢)lƒ Óƒï˛#ï˛ ˆÎÈüÈˆÜ˛yl §Çáƒy
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2. ˆÎÈüÈˆÜ˛yl ˛õ!Ó˚§Çáƒy Ó^˝ê˛ Ï̂lÓ˚ ˆ«˛ Ï̂e àí ¸̨ñ ÙôƒÙy ~ÓÇ §Çáƒyà%Ó%̊ Ùyl!ê˛ ˆÎ §¡õ Ï̂Ü≈̨  xyÓÂô ˆ§!ê˛ •°–

a) §Çáƒyà%Ó%̊Ùyl = 3 × àí ¸̨Ùyl  – 2 × ÙôƒÙy

b) §Çáƒyà%Ó%̊Ùyl = 2 × ÙôƒÙy – 3× àí ¸̨Ùyl

c) §Çáƒyà%Ó%̊Ùyl = 3 × ÙôƒÙy – 2 × àí ¸̨Ùyl

d) §Çáƒyà%Ó%̊Ùyl = 3 × ÙôƒÙy + 2 × àí ¸̨Ùyl

3. ~Ü˛!ê˛ §Ó˚° ˛õ!Ó˚§Çáƒy Ó^˝ê˛l x
i
 | f

i
; i = 1,2,3, ....., n ÈüÈ~Ó˚ àí ¸̨Ùyl •Î˚

a)  
∑
∑

f x

f

i i

i

      b)   
1

1n
f x

i i

i

n

=
∑ c)  

f x

x

i i

i

n

i

i

n

=

=

∑

∑
1

1

d)  

f x

i

i i

i

n

i

n

=

=

∑

∑
1

1

4. x
1
, x

1
 , ..... , x

n
 ˛õÎ≈̂ ÏÓ«˛îà%̂ Ï°yÓ˚ àí ¸̨ x  • Ï̂° x

1
+ a, x

2
 + a,.... x

n

 + a ~Ó˚ àí ¸̨ Ü˛ï˛⁄

a)  ax b)   x a+     c)  x a−    d)   
x

a

5. l# Ï̂ã˛Ó˚ ˛õ!Ó˚§Çáƒy Ó^˝ê˛l!ê˛ °«˛ƒ Ü˛ Ï̂Ó˚y ı

ˆ◊!î 0-5 5-10 10-15 15-20 20-25

˛õ!Ó˚§Çáƒy 13 10 15 8 11

~áy Ï̂l ÙôƒÙy ˆ◊!îÓ˚ í z̨ôÁ≈§#Ùy Ü˛ï˛⁄

a)  5    b)  10     c)  15   d)  20

6. §#ÙyÓÂô ï˛ Ï̂ÌƒÓ˚ ̂ «˛ Ï̂eñ Ó,•_Ó˚ §)ã˛Ü˛ G!çÓ G «%̨ oï˛Ó˚ §)ã˛ Ï̂Ü˛Ó˚ G!ç Ï̂ÓÓ˚ ̂ SÈò!Ó®%Ó˚ Ë%̨ ç ̨õ!Ó˚§Çáƒy !ÓË˛yçl!ê˛Ó˚ !Ü˛ !l Ï̂ò≈¢ Ü˛ Ï̂Ó˚⁄

a) àí ¸̨    b)  ÙôƒÙy   c)   §Çáƒy à%Ó%̊Ùyl    d)  ˆÜ˛yl!ê˛•z lÎ˚–

7. !l¡¨!°!áï˛ ˛õ!Ó˚§Çáƒy !ÓË˛yç Ï̂lÓ˚ ˆ«˛ Ï̂e ÙôƒÙy ˆ◊!î G §Çáƒyà%Ó%̊ ˆ◊!îÓ˚ !l¡¨§#ÙyÓ˚ ˆÎyàÊ˛° Ü˛ï˛⁄

ˆ◊!î 0-5 5-10 10-15 15-20 20-25

˛õ!Ó˚§Çáƒy 10 15 12 20 9

a)  15    b)  25     c)  30   d)  35
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8.  l¡∫Ó˚ SÈyeSÈye#Ó˚ §Çáƒy

10 ~Ó˚ l# Ï̂ã˛ 3

20 ~Ó˚ l# Ï̂ã˛ 12

30 ~Ó˚ l# Ï̂ã˛ 27

40 ~Ó˚ l# Ï̂ã˛ 57

50 ~Ó˚ l# Ï̂ã˛ 75

60 ~Ó˚ l# Ï̂ã˛ 80

í z̨̨ õ Ï̂Ó˚Ó˚ ˛õ!Ó˚§Çáƒy !ÓË˛yçl!ê˛Ó˚ §Çáƒyà%Ó%̊ ˆ◊!î ˆÜ˛yl!ê˛⁄

a)  10-20    b)  20-30     c)  30-40     d)  50-60

9.   ≤ÃyÆ l¡∫Ó˚  SÈyeSÈye#Ó˚ §Çáƒy

  0 ~Ó˚ §Ùyl Óy ~Ó˚ ˆÓ!¢ 63

10 ~Ó˚ §Ùyl Óy ~Ó˚ ˆÓ!¢ 58

20 ~Ó˚ §Ùyl Óy ~Ó˚ ˆÓ!¢ 55

30 ~Ó˚ §Ùyl Óy ~Ó˚ ˆÓ!¢ 51

40 ~Ó˚ §Ùyl Óy ~Ó˚ ˆÓ!¢ 48

50 ~Ó˚ §Ùyl Óy ~Ó˚ ˆÓ!¢ 42

í z̨̨ õ Ï̂Ó˚Ó˚ ˛õ!Ó˚§Çáƒy !ÓË˛yçl!ê˛Ó˚ 30-40 ˆ◊!îÓ˚ ˛õ!Ó˚§Çáƒy Ü˛ï˛⁄

a)  3     b)  4     c)  48     d)  51

10. §#ÙyÓÂô ï˛ Ï̂ÌƒÓ˚ àí ¸̨ !lî≈Î˚ Ü˛Ó˚yÓ˚ §ÙÎ˚ ˛õ!Ó˚§Çáƒyà%̂ Ï°yÈ Ï̂Ü˛ ôÓ˚y •Î˚üüüÈ

a) §Ù@˝Ã ˆ◊!î Ï̂ï˛ §ÙylË˛y Ï̂Ó Ó!^˝ê˛ï˛–

b) ˆ◊!îÓ˚ ˆ◊!î ÙôƒÙy Ï̂l ˆÜ˛w#Ë)̨ ï˛–

c) ˆ◊!îÓ˚ !l¡¨§#ÙyÎ˚ ˆÜ˛w#Ë)̨ ï˛–

d) ˆ◊!îÓ˚ í z̨ôÁ≈§#ÙyÎ˚ ˆÜ˛w#Ë)̨ ï˛–

¢)lƒfiÌyl ˛õ)Ó˚î Ü˛ Ï̂Ó˚y ı

11. 2, x, 3, 4, 5, 2, 4, 6 ˆÎáy Ï̂l x = 4 ñ ˆflÒyÓ˚ à%̂ ÏFSÈÓ˚ §Çáƒyà%Ó%̊Ùyl •°  _____–

12. ≤ÃÌÙ 673 !ê˛ fl∫yË˛y!ÓÜ˛ §ÇáƒyÓ˚ àí ¸̨ •° _____–

13. ~Ü˛Ü˛  §Çáƒyà%Ó%̊  Ùyl Î%=˛ ˆflÒyÓ˚ ~Ó˚ àí ¸̨ G ÙôƒÙyÓ˚ Ùyl Î!ò  ÎÌyÜ ̨ Ï̂Ù 34.5 G 32.5 •Î˚ñ ï˛y• Ï̂° ˆflÒyÓ˚à%̂ Ï°yÓ˚ §Çáƒy à%Ó%̊Ùyl
• Ï̂Ó______–
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14. 1, 3, 5, 7....., 99  ˛õÎ≈̂ ÏÓ«˛îà%̂ Ï°yÓ˚ àí ¸̨ •°  _____–

15. Î!ò x
1
, x

2
, x

3
, x

4
, x

5
, x

6
, x

7
, x

8
,  ˛õÎ≈̂ ÏÓ«˛îà%̂ Ï°yÓ˚ ÙôƒÙy m •Î˚ñ ï˛y• Ï̂° x

3
, x

4
, x

5
, x

6
 ˛õÎ≈̂ ÏÓ«˛îà%̂ Ï°yÓ˚ ÙôƒÙy

• Ï̂ÓÈ_____ ñ ˆÎáy Ï̂l x
1
 ∠ x

2
 ∠x

3
 ∠x

4
 ∠x

5
 ∠x

6
 ∠x

7
 ∠x

8
 –

16. Î!ò 26, 19, 15, 24 ~ÓÇ x ~Ó˚ àí ¸̨ x •Î˚ ï˛y• Ï̂° ï˛y Ï̂òÓ˚ ÙôƒÙy • Ï̂Ó ____–

x!ï˛ §Ç!«˛Æ ≤Ã Ï̂Ÿ¿Ó˚ í z̨_Ó˚ òyG ı

1. à Ï̂í ¸̨Ó˚ §ÇK˛y òyG–

2. ˆÜ˛y Ï̂ly ˛õ!Ó˚§Çáƒy Ó^˝ê˛ Ï̂lÓ˚ ã˛°Ó˚y!¢à%̂ Ï°y ˆÌ Ï̂Ü˛ àí ¸̨ !Óã%̨ ƒ!ï˛Ó˚ Ó#çày!î!ï˛Ü˛ ˆÎyàÊ˛° !Ü˛⁄

3. àí ¸̨ñ ÙôƒÙy G §Çáƒyà%Ó%̊Ùy Ï̂lÓ˚ fiÌ)° §¡õÜ≈̨ !ê˛ !°á–

4. «%̨ oï˛Ó˚ §)ã˛Ü˛ G!çÓ G Ó,•_Ó˚ §)ã˛Ü˛ G!çÓ ~Ó˚ ˆSÈò !Ó®%Ó˚ Ë%̨ ç ˆÜ˛yl‰ ˆÜ˛w#Î˚ ≤ÃÓîï˛y ˛õ!Ó˚Ùy˛õ Ü˛ Ï̂Ó˚⁄

5. !l¡¨!°!áï˛ ˛õ!Ó˚§Çáƒy Ó^˝ê˛ Ï̂lÓ˚ §Çáƒyà%Ó%̊ ˆ◊!î!ê˛ !°á–

ˆ◊!î 10-15 15-20 20-25 25-30 30-35 35-40

˛õ!Ó˚§Çáƒy 30 35 75 40 30 15

6. !l¡¨!°!áï˛ ˛õ!Ó˚§Çáƒy Ó^˝ê˛ Ï̂lÓ˚ ÙôƒÙy ˆ◊!î!ê˛ !°á–

ˆ◊!î 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80

˛õ!Ó˚§Çáƒy 5 8 7 12 28 20 10 10

7.  10-25 ~ÓÇ  35-55 ˆ◊!îà%̂ Ï°yÓ˚ ÙôƒÙyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

8. l# Ï̂ã˛Ó˚ Ó^˝ê˛l!ê˛Ó˚ ÙôƒÙy ˆ◊!î !lî≈Î˚ Ü˛ Ï̂Ó˚y–

ˆ◊!î 0-10 10-20 20-30 30-40 40-50 50-60 60-70

õ!Ó˚§Çáƒy 4 4 8 10 12 8 4

9. l# Ï̂ã˛Ó˚ Ó^˝ê˛l!ê˛Ó˚ ÙôƒÙy ˆ◊!î G §Çáƒyà%Ó%̊ ˆ◊!îÓ˚ !l¡¨§#ÙyÓ˚ ˛õyÌ≈Ü˛ƒ !°á–

ˆ◊!î 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80

õ!Ó˚§Çáƒy 5 8 7 12 28 20 10 10

§Ç!«˛Æ ≤Ã Ï̂Ÿ¿Ó˚ í z̨_Ó˚ òyG ı

1. l# Ï̂ã˛Ó˚ Ó^˝ê˛l!ê˛Ó˚ àí ¸̨ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

ˆ◊!î 1-3 3-5 5-7 7-10

õ!Ó˚§Çáƒy 9 22 27 17
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2. l# Ï̂ã˛Ó˚ ï˛Ìƒà%̂ Ï°y ˆÌ Ï̂Ü˛ àí ¸̨ !lî≈Î˚ Ü˛ Ï̂Ó˚y ı

ˆ◊!î 3.5-7.5  7.5-11.5 11.5-15.5 15.5-19.5

õ!Ó˚§Çáƒy 5 4 9 10

3. ~Ü˛!ê˛ !ÓÙy Ï̂l Îye# Ï̂òÓ˚ çlƒ 120 !ê˛ xy§l xy Ï̂SÈ– l# Ï̂ã˛Ó˚ ˆê˛!Ó Ï̂° 100 !ê˛ ÎyeyÎ˚ ÓƒÓ•,ï˛ xy§ Ï̂lÓ˚ §Çáƒy ˆòGÎ˚y xy Ï̂SÈ–

xy§ Ï̂lÓ˚ §Çáƒy 100-104  104-108 108-112 112-116 116-120

õ!Ó˚§Çáƒy 15 20 32 18 15

≤Ã!ï˛ÎyeyÎ˚ ÓƒÓ•,ï˛ àí ¸̨ xy§ Ï̂lÓ˚ §Çáƒy !lî≈Î˚ Ü˛ Ï̂Ó˚y–

4. ~Ü˛çl ≤Ã›ï˛Ü˛yÓ˚Ü˛ ~Ü˛•z Ù Ï̂í˛ Ï̂°Ó˚ 50 !ê˛ ày!í ¸̨Ó˚ Ùy•ẑ Ï°ç å!Ü˛!Ù ≤Ã!ï˛ !°ê˛yÓ˚ä ̨õÓ˚#«˛y Ü˛Ó˚̂ Ï°l G !l Ï̂¡¨Ó˚ SÈ Ï̂Ü˛ ~à%̂ Ï°y ï˛y!°Ü˛yË%̨ =˛

Ü˛Ó˚y •°–

Ùy•ẑ Ï°ç å!Ü˛!Ù‡!°ê˛yÓ˚ä 10-12  12-14 14-16 16-18

ày!í ¸̨Ó˚ §Çáƒy 7 12 18 13

àí ¸̨ Ùy•ẑ Ï°ç !lî≈Î˚ Ü˛ Ï̂Ó˚y–

5. !l Ï̂¡¨ 40 çl Óƒ!=˛Ó˚ Gç Ï̂lÓ˚ åˆÜ˛!ç Ï̂ï˛ä Ó^˝ê˛l ˆòGÎ˚y xy Ï̂SÈ–

Gçl åˆÜ˛!ç Ï̂ï˛ä 40-45 45-50 50-55 55-60 60-65 65-70 70-75 75-80

õ!Ó˚§Çáƒy 4 4 13 5 6 5 2 1

í z̨̨ õ Ï̂Ó˚Ó˚ ï˛ Ï̂ÌƒÓ˚ çlƒ Ü ̨ Ù Ï̂ÎÔ!àÜ˛ ˛õ!Ó˚§Çáƒy !ÓË˛yçl å«%̨ oï˛Ó˚ §)ã˛ Ï̂Ü˛ä SÈÜ˛ ˜ï˛!Ó˚ Ü˛ Ï̂Ó˚y–

6. l# Ï̂ã˛Ó˚ SÈÜ˛!ê˛ ~Ü˛!ê˛ ˛õÓ˚#«˛y Ï̂ï˛ 800 çl SÈye SÈye#Ó˚ l¡∫̂ ÏÓ˚Ó˚ Ü ̨ Ù Ï̂ÎÔ!àÜ˛ ˛õ!Ó˚§Çáƒy !ÓË˛yçl !l Ï̂ò≈¢ Ü˛ Ï̂Ó˚ıÈüÈ

 l¡∫Ó˚ SÈyeSÈye#Ó˚ §Çáƒy˚

10 ~Ó˚ l# Ï̂ã˛ 10

20 ~Ó˚ l# Ï̂ã˛ 50

30 ~Ó˚ l# Ï̂ã˛ 130

40 ~Ó˚ l# Ï̂ã˛ 270

50 ~Ó˚ l# Ï̂ã˛ 440

60 ~Ó˚ l# Ï̂ã˛ 570

70 ~Ó˚ l# Ï̂ã˛ 670

80 ~Ó˚ l# Ï̂ã˛ 740

90 ~Ó˚ l# Ï̂ã˛ 780

100 ~Ó˚ l# Ï̂ã˛ 800

í z̨̨ õ!Ó˚í z̨=˛ ï˛ Ï̂ÌƒÓ˚ çlƒ ~Ü˛!ê˛  ˛õ!Ó˚§Çáƒy !ÓË˛yçl ˜ï˛!Ó˚ Ü˛ Ï̂Ó˚y–
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7. l# Ï̂ã˛Ó˚ ï˛Ìƒ ˆÌ Ï̂Ü˛ ~Ü˛!ê˛ ˛õ!Ó˚§Çáƒy !ÓË˛yçl SÈÜ˛ ˜ï˛!Ó˚ Ü˛ Ï̂Ó˚yÈüüüÈ

  l¡∫Ó˚ å90 ~Ó˚ Ù Ï̂ôƒä ˛õÓ˚#«˛yÌ#≈Ó˚ §Çáƒy˚

80 ˆÌ Ï̂Ü˛ ˆÓ!¢ Óy ~Ó˚ §Ùyl 4

70 ˆÌ Ï̂Ü˛ ˆÓ!¢ Óy ~Ó˚ §Ùyl 6

60 ˆÌ Ï̂Ü˛ ˆÓ!¢ Óy ~Ó˚ §Ùyl 11

50 ˆÌ Ï̂Ü˛ ˆÓ!¢ Óy ~Ó˚ §Ùyl 17

40  ˆÌ Ï̂Ü˛ ˆÓ!¢ Óy ~Ó˚ §Ùyl 23

30  ˆÌ Ï̂Ü˛ ˆÓ!¢ Óy ~Ó˚ §Ùyl 27

20  ˆÌ Ï̂Ü˛ ˆÓ!¢ Óy ~Ó˚ §Ùyl 30

10  ˆÌ Ï̂Ü˛ ˆÓ!¢ Óy ~Ó˚ §Ùyl 32

0 ˆÌ Ï̂Ü˛ ˆÓ!¢ Óy ~Ó˚ §Ùyl 34

8. !l Ï̂¡¨ ~Ü˛!ê˛ ˆ◊!îÓ˚ 50 çl SÈyeSÈye#Ó˚ ≤ÃyÆ l¡∫̂ Ï̂ ÏÓ˚Ó˚ Ü ̨ Ù Ï̂ÎÔ!àÜ˛ ˛õ!Ó˚§Çáƒy !ÓË˛yçl ˆòáy Ï̂ly •°–

l¡∫Ó˚  20 ~Ó˚ 40 ~Ó˚ 60 ~Ó˚ 80 ~Ó˚ 100 ~Ó˚
l# Ï̂ã˛ l# Ï̂ã˛ l# Ï̂ã˛ l# Ï̂ã˛ l# Ï̂ã˛

SÈyeSÈye# Ï̂òÓ˚ §Çáƒy 17 22 29 37 50

í z̨̨ õ!Ó˚í z̨=˛ ï˛ Ï̂ÌƒÓ˚ ~Ü˛!ê˛ ˛õ!Ó˚§Çáƒy !ÓË˛yçl ˜ï˛!Ó˚ Ü˛ Ï̂Ó˚y–

9. 600 ˛õ!Ó˚Óy Ï̂Ó˚Ó˚ §Æy!•Ü˛ xy Ï̂Î˚Ó˚ ï˛y!°Ü˛yÓ˚ SÈÜ˛ !l¡¨Ó)̨̊ õ ı

  §Æy!•Ü˛ xyÎ˚ åê˛yÜ˛yÎ˚ä ˛õ!Ó˚Óy Ï̂Ó˚Ó˚̊ §Çáƒy˚

0 –1000 250

1000–2000 190

2000–3000 100

3000–4000 40

4000 – 5000 15

5000 – 6000 5

xy Ï̂Î˚Ó˚ Ùyôƒ Ï̂Ù !lî≈Î˚ Ü˛ Ï̂Ó˚y–
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10. 100 ˛õ!Ó˚Óy Ï̂Ó˚Ó˚ Ùy!§Ü˛ xyÎ˚ !l¡¨Ó)̨̊ õ

xyÎ˚ åê˛yÜ˛yÎ˚ä ˛õ!Ó˚Óy Ï̂Ó˚Ó˚̊ §Çáƒy˚

0 –5000 8

5000–10,000 26

10,000–15,000 41

15,000–20,000 16

20,000 – 25,000 3

25,000 – 30,000 3

30,000 – 35,000 2

35,000 – 40,000 1

xy Ï̂Î˚Ó˚ §Çáƒyà%Ó%̊Ùyl !lî≈Î˚ Ü˛Ó˚–

11. !l¡¨!°!áï˛ SÈ Ï̂Ü˛ 70 !ê˛ Ü˛!Ê˛Ó˚ ˛õƒy Ï̂Ü˛ Ï̂ê˛Ó˚ Gçl ï˛y!°Ü˛yÓÂô Ü˛Ó˚y xy Ï̂SÈ

Gçl å@˝Ãy Ï̂Ùä ˛˛õƒy Ï̂Ü˛ Ï̂ê˛Ó˚ §Çáƒy˚

200 – 201 12

201– 202 26

202 – 203 20

203 – 204 9

204 – 205 2

205 – 206 1

Gç Ï̂lÓ˚ §Çáƒyà%Ó%̊ Ùyl !lî≈Î˚ Ü˛Ó˚

ò#â≈ í z̨_Ó˚ôÙ#≈ ≤Ã Ï̂Ÿ¿Ó˚ í z̨_Ó˚ ı

1. l# Ï̂ã˛Ó˚ ï˛Ìƒ ˆÌ Ï̂Ü˛ ~Ü˛!ê˛ ¢• Ï̂Ó˚ Ó§Óy§Ü˛yÓ˚# 100 ç Ï̂lÓ˚ àí ¸̨ ÓÎ˚§ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

ÓÎ˚§ åÓSÈ Ï̂Ó˚ä Óƒ!=˛Ó˚ §Çáƒy˚

0 ~Ó˚ §Ùyl Óy ~Ó˚ í z̨̨ õ Ï̂Ó˚ 100

10 ~Ó˚ §Ùyl Óy ~Ó˚ í z̨̨ õ Ï̂Ó˚ 90

20 ~Ó˚ §Ùyl Óy ~Ó˚ í z̨̨ õ Ï̂Ó˚ 75

30 ~Ó˚ §Ùyl Óy ~Ó˚ í z̨̨ õ Ï̂Ó˚ 50

40 ~Ó˚ §Ùyl Óy ~Ó˚ í z̨̨ õ Ï̂Ó˚ 25

50 ~Ó˚ §Ùyl Óy ~Ó˚ í z̨̨ õ Ï̂Ó˚ 15

60 ~Ó˚ §Ùyl Óy ~Ó˚ í z̨̨ õ Ï̂Ó˚ 5

70 ~Ó˚ §Ùyl Óy ~Ó˚ í z̨̨ õ Ï̂Ó˚ 0
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2. !l¡¨!°!áï˛ SÈ Ï̂Ü˛ 70 !ê˛ ã˛y Ï̂Î˚Ó˚ ˛õƒy Ï̂Ü˛ Ï̂ê˛Ó˚ Gç Ï̂lÓ˚ ï˛y!°Ü˛y ˆòGÎ˚y xy Ï̂SÈ–

Gçl å@˝Ãy Ï̂Ùä ˛˛õƒy Ï̂Ü˛ Ï̂ê˛Ó˚ §Çáƒy˚

200 – 201 13

201– 202 27

202 – 203 18

203 – 204 10

204 – 205 1

205 – 206 1

˛õƒy Ï̂Ü˛ê˛à%̂ Ï°yÓ˚ àí ¸̨ Gçl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

3. l# Ï̂ã˛Ó˚ SÈ Ï̂Ü˛ 1000 çl Óƒ!=˛Ó˚ åÎy Ï̂òÓ˚ ≤Ã Ï̂ï˛ƒ Ï̂Ü˛Ó˚ 20 ÓÎ˚§ xÌÓy 20 ~Ó˚ í z̨̨ õ Ï̂Ó˚ä Ü ̨ Ù Ï̂ÎÔ!àÜ˛ ˛õ!Ó˚§Çáƒyl «%̨ oï˛Ó˚ §)ã˛ Ï̂Ü˛
ˆòGÎ˚y xy Ï̂SÈ– àí ¸̨ ÓÎ˚§ !lî≈Î˚ Ü˛ Ï̂Ó˚y–

ÓÎ˚§ åÓSÈ Ï̂Ó˚ä   Óƒ!=˛Ó˚ §Çáƒy˚

30 ÓSÈÓ˚ ~Ó˚ l# Ï̂ã˛ 100

40 ÓSÈÓ˚ ~Ó˚ l# Ï̂ã˛ 220

50 ÓSÈÓ˚ ~Ó˚ l# Ï̂ã˛ 350

60 ÓSÈÓ˚ ~Ó˚ l# Ï̂ã˛ 750

70 ÓSÈÓ˚ ~Ó˚ l# Ï̂ã˛ 950

80 ÓSÈÓ˚ ~Ó˚ l# Ï̂ã˛ 1000

4. !l¡¨!°!áï˛ SÈ Ï̂Ü˛ 70 !ê˛ ˛õƒy Ï̂Ü˛ê˛ •°%ò ~Ó˚ Gçl ˆòGÎ˚y xy Ï̂SÈ– ~•z í˛yê˛yÓ˚ çlƒ «%̨ oï˛Ó˚ §)ã˛ Ï̂Ü˛ Gç#Ó xAÜ˛l Ü˛Ó˚ ~ÓÇ ~Ó˚
ÓƒÓ•yÓ˚ Ü˛Ó˚ Gç Ï̂lÓ˚ ÙôƒÙy !lî≈Î˚ Ü˛ Ï̂Ó˚y–

Gçl å@˝Ãy Ï̂Ùä ˛˛õƒy Ï̂Ü˛ Ï̂ê˛Ó˚ §Çáƒy˚

200 – 201 13

201– 202 27

202 – 203 18

203 – 204 10

204 – 205 1

205 – 206 1



109

5. ~Ü˛!ê˛ ¢• Ï̂Ó˚Ó˚ 66 !ò Ï̂lÓ˚ Ó,!T˛˛õy Ï̂ï˛Ó˚ ˛õ!Ó˚Ùyî !l¡¨!°!áï˛ SÈ Ï̂Ü˛ ï˛y!°Ü˛yÓÂô Ü˛Ó˚y xy Ï̂SÈ–

Ó,!T˛˛õy Ï̂ï˛Ó˚ ˛õ!Ó˚Ùyî åˆ§!Ù Ï̂ï˛ä 0-10 10-20 20-30 30-40 40-50 50-60

!ò Ï̂lÓ˚ §Çáƒy 22 10 8 15 5 6

Ó,•_Ó˚ §)ã˛Ü˛ G «%̨ oï˛Ó˚ §)ã˛Ü˛ G!çÓ ÓƒÓ•y Ï̂Ó˚ Ü˛ Ï̂Ó˚ Ó,!T˛˛õy Ï̂ï˛Ó˚ ÙôƒÙy !lî≈Î˚ Ü˛ Ï̂Ó˚y–

6. 200 !ê˛ ˛õ!Ó˚Óy Ï̂Ó˚Ó˚ í z̨̨ õÓ˚ ç!Ó˚̨ õ Ü˛ Ï̂Ó˚ ˆòáy ˆà Ï̂SÈ ï˛y Ï̂òÓ˚ Ü,̨ !£Ïçyï˛ ôyÓ˚̂ ÏîÓ˚ xyÜ˛yÓ˚ !l¡¨Ó)̨̊ õ ı

  Ü,̨ !£Ïçyï˛ ôyÓ˚̂ ÏîÓ˚ xyÜ˛yÓ˚ åˆ•Q Ï̂Ó˚ä ˛õ!Ó˚Óy Ï̂Ó˚Ó˚̊ §Çáƒy˚

0 –5 10

5–10 15

10–15 30

15–20 80

20 – 25 40

25 – 30 20

30 – 35 5

Ü,̨ !£Ïçyï˛ ôyÓ˚̂ ÏîÓ˚ xyÜ˛y Ï̂Ó˚Ó˚ ÙôƒÙy G §Çáƒyà%Ó%̊ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

7. !l¡¨!°!áï˛ SÈÜ˛!ê˛ 280 çl Óƒ!=˛Ó˚ ˆÓï˛l ≤Ãò¢≈l Ü˛ Ï̂Ó˚

ˆÓï˛l å•yçyÓ˚ ê˛yÜ˛yÎ˚ä Óƒ!=˛Ó˚ §Çáƒy

5–10 49

10–15 133

15–20 63

20 – 25 15

25 – 30 6

30 – 35 7

35 – 40 4

40 – 45 2

45 – 50 1

í z̨̨ õ Ï̂Ó˚Ó˚ ï˛Ìƒà%̂ Ï°yÓ˚ ÙôƒÙy G §Çáƒyà%Ó%̊ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–
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8. l# Ï̂ã˛Ó˚ SÈÜ˛!ê˛ ~Ü˛!ê˛ ˆÙyÓy•ẑ Ï° 100 !ê˛ ˆÊ˛yl Ü˛°ÈüÈ~Ó˚ §ÙÎ˚§#ÙyÓ˚ ˛õ!Ó˚§Çáƒy !ÓË˛yç Ï̂lÓ˚–

§ÙÎ˚§#Ùy åˆ§ Ï̂Ü˛ Ï̂u˛ä Ü˛°ÈüÈ~Ó˚ §Çáƒy

95 –125 14

125 – 155 22

155 – 185 28

185 – 215 21

215 – 245 15

ˆÊ˛yl Ü˛ Ï̂°Ó˚ àí ¸̨ §ÙÎ˚§#Ùy !lî≈Î˚ Ü˛Ó˚– Ü ̨ Ù Ï̂ÎÔ!àÜ˛ ˛õ!Ó˚§Çáƒy ˆÓ˚áy ÓƒÓ•yÓ˚ Ü˛ Ï̂Ó˚ ÙôƒÙy !lî≈Î˚ Ü˛ Ï̂Ó˚y–

9. !l¡¨!°!áï˛ ï˛Ìƒ • Ï̂ï˛ àí ¸̨ñ ÙôƒÙy G §Çáƒyà%Ó%̊ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y–

ˆ◊!î 0-50 50-100 100-150 150-200 200-250 250-300 300-350

˛õ!Ó˚§Çáƒy 2 3 5 6 5 3 1

10. !l¡¨!°!áï˛ ï˛Ìƒ • Ï̂ï˛ àí ¸̨ñ ÙôƒÙy G §Çáƒyà%Ó%̊ Ùyl !lî≈Î˚ Ü˛ Ï̂Ó˚y˚–

ˆ◊!î 0-20 20-40 40-60 60-80 80-100 100-120 120-140

õ!Ó˚§Çáƒy 6 8 10 12 6 5 3

í˛z_Ó˚Ùy°y

x!ï˛ §Ç!«˛Æ í z̨_Ó˚ ı

§!ë˛Ü˛ í z̨_Ó˚ ÓySÈy•z Ü˛ Ï̂Ó˚yüüüÈ

1.  (c)   2. (c)    3. (a)   4. (b)    5. (c)   6.  (b)    7. (b)   8. (c)   9. (a)   10. (b)

¢)lƒfiÌyl ˛õ)Ó˚î Ü˛Ó˚ ı

11.  4    12.  337    13.  28.5     14.   50    15.  m   16.  21

x!ï˛ §Ç!«˛Æ ≤Ã Ï̂Ÿ¿Ó˚ í z̨_Ó˚ òyG ı

2.  0   3.  §Çáƒyà%Ó%̊ Ùyl = 3 × ÙôƒÙy  – 2 × àí ¸̨    4.  ÙôƒÙy     5.   20-25    6.   40-50

7.  17.5  ~ÓÇ 45    8.   30–40   9. 0

§Ç!«˛Æ ≤Ã Ï̂Ÿ¿Ó˚ í z̨_Ó˚ òyG ı

1. 5.5     2.   12.93     3.  109.92     4. 14.98 !Ü˛!Ù‡!°ê˛yÓ˚
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5.  Gçl åˆÜ˛!ç Ï̂ï˛ä Ü ̨ Ù Ï̂ÎÔ!àÜ˛ ˛õ!Ó˚§Çáƒy

˛45 ~Ó˚ l# Ï̂ã˛ 4

50 ~Ó˚ l# Ï̂ã˛ 8

55 ~Ó˚ l# Ï̂ã˛ 21

60 ~Ó˚ l# Ï̂ã˛ 26

65 ~Ó˚ l# Ï̂ã˛ 32

70 ~Ó˚ l# Ï̂ã˛ 37

75 ~Ó˚ l# Ï̂ã˛ 39

80 ~Ó˚ l# Ï̂ã˛ 40

6. ˆ◊!î 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 90-100

˛õ!Ó˚§Çáƒy 10 40 80 140 170 130 100 70 40 20

7. ˆ◊!î 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90

˛õÓ˚#«˛yÌ≈#Ó˚
§Çáƒy

2 2 3 4 6 6 5 2 4

8. l¡∫Ó˚ 0-20 20-40 40-60 60-80 80-100

SÈyeSÈye#Ó˚ §Çáƒy 17 5 7 8 13

9.  1263.15 ê˛yÜ˛y      10.  11,875 ê˛yÜ˛y    11.   201.7  @˝ÃyÙ

ò#â≈ í z̨_Ó˚ôÙ#≈ ≤Ã Ï̂Ÿ¿Ó˚ í z̨_Ó˚ ı

1.  31 ÓSÈÓ˚     2.  201.96 @˝ÃyÙ      3.   51.3 ÓSÈÓ˚     4.  201.8 @˝ÃyÙ    5.  21.25 ˆ§!Ù

6.  ÙôƒÙy = 17.81,  §Çáƒyà%Ó%̊Ùyl =17.77      7. ÙôƒÙy = 13421,   §Çáƒyà%Ó%̊Ùyl = 12727

8.  àÈí ¸̨ 170.3 ˆ§ Ï̂Ü˛u˛, ÙôƒÙy 170 ˆ§ Ï̂Ü˛u˛   9.   ÙôƒÙy = 170.83,  àí ¸̨ =169, §Çáƒyà%Ó%̊Ùyl =175

10.  ÙôƒÙy = 61.66,   àí ¸̨ 62.4,  §Çáƒyà%Ó%̊ Ùyl = 65



112

xôƒyÎ̊ÈüÈ15

§Ω˛yÓly (PROBABILITY)

Ù)° !Ó£ÏÎ˚ G §)eyÓ!° ı

§Ù§Ω˛Ó Ê˛°yÊ˛°Î%=˛ ~Ü˛!ê˛ §§#Ù lÙ%ly Ï̂ò Ï̂¢ñ ~Ü˛!ê˛ âê˛ly  E ~Ó˚ §Ω˛yÓlyñ Îy P(E) myÓ˚y §)!ã˛ï˛ •Î˚ ï˛y !l¡¨Ó)̊̂ Į̈ õ §ÇK˛y!Î˚ï˛ ı

P(E) = 
E âê˛lyÓ˚ xl%Ü )̨˛ˆÏ° Ê˛°yÊ˛ˆÏ°Ó˚ §Çáƒy

˛õÓ˚#«˛yÓ˚ §Ü˛° §Ω˛yÓƒƒ Ê˛°yÊ˛° §Çáƒy

xÌ≈yÍñ P(E) = 
n(E)

n(S)
, ˆÎáy Ï̂lñ  S •° §Ω˛yÓƒ Ê˛°yÊ˛ Ï̂°Ó˚ ˆ§ê˛ñ Îy Ï̂Ü˛ lÙ%ly Ï̂ò¢ Ó Ï̂°–

§Ç!«˛Æ§yÓ˚ ı

1. 0 ≤ P(E) ≤ 1, ˆÎÈüÈˆÜ˛y Ï̂ly âê˛ly E ÈüÈ~Ó˚ çlƒ–

2. P (!l!Ÿã˛ï˛ âê˛ly) = 1, P (lÙ%%ly Ï̂ò¢ âê˛ly) = 1

3. P (x§Ω˛Ó âê˛ly) = 0

4. P( E ) = 1 – P(E)

xl%¢#°l#-15

!ÓË˛yàÈüÈÜ˛ å≤Ã!ï˛!ê˛Ó˚ ÙylÈüÈ1ä

1. ¢)lƒfiÌyl ˛õ)Ó˚î Ü˛ Ï̂Ó˚y ı

a) –––– •° ~Ü˛!ê˛ ôyÓ˚îy Îy ~Ü˛!ê˛ âê˛ly Ùyey Ï̂Ü˛ §ÇáƒyÎ˚ ≤ÃÜ˛y¢ Ü˛ Ï̂Ó˚–

b) ~Ü˛!ê˛ x§Ω˛Ó âê˛lyÓ˚ §Ω˛yÓly •°–––––

c) ~Ü˛!ê˛ !l!Ÿã˛ï˛ âê˛lyÓ˚ §Ω˛yÓly •° –––––

d) ˆÎÈüÈˆÜ˛y Ï̂ly âê˛ly E ~Ó˚ ç Ï̂lƒñ P(E) + P (E lÎ˚) = ––––––

e) ~Ü˛!ê˛ ˛õÓ˚#«˛yÓ˚ §Ü˛° Ê˛°yÊ˛°à%̂ Ï°yÓ˚ §Ω˛yÓlyÓ˚ §Ù!T˛ •° –––––

f) ~Ü˛!ê˛ ˛Ù%oy Ï̂̂ ÏÜ˛ ~Ü˛ÓyÓ˚ ê˛§‰ Ü˛Ó˚y • Ï̂° ˆê˛° ˛õyGÎ˚yÓ˚ §Ω˛yÓly •°–––––

g) ~Ü˛!ê˛ °%̂ Ïí˛yÓ˚ SÈE˛y Ï̂Ü˛ ˆSÈyí ¸̨y • Ï̂° 6 x Į̈̂ õ«˛y ˆÓ!¢ ˛õyGÎ˚yÓ˚ §Ω˛yÓly •° –––––

h) ò%!ê˛ Ù%oy Ï̂Ü˛ ~Ü˛ Ï̂e ê˛§ Ü˛Ó˚y • Ï̂°ñ !ë˛Ü˛ ò%!ê˛ ˆ•í˛ ˛õyGÎ˚yÓ˚ §Ω˛yÓly •°–––
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2. §!ë˛Ü˛ í z̨_Ó˚!ê˛ !lÓ≈yã˛l Ü˛Ó˚y ı

a) !l¡¨!°!áï˛à%̂ Ï°yÓ˚ Ù Ï̂ôƒ ˆÜ˛yl!ê˛ ~Ü˛!ê˛ âê˛lyÓ˚ §Ω˛yÓly • Ï̂ï˛ ˛õy Ï̂Ó˚ ly⁄

i)  
1

2
    ii)  0.6      iii)   4%     iv)  

14

13

b) Î!ò ˆÜ˛y Ï̂ly ~Ü˛!ê˛ âê˛lyÓ˚ §Ω˛yÓly þ •Î˚ñ ï˛ Ï̂Ó •z•yÓ˚ ˛õ)Ó˚Ü˛ âê˛lyÓ˚ §Ω˛yÓly • Ï̂ÓÈüüüÈ

i)  þ –1    ii)  þ      iii)  1– 
1

þ
    iv)  1–þ

c) ~Ü˛!ê˛ !l!ò≈T˛ âê˛lyÓ˚ §Ω˛yÓly Ï̂Ü˛ ¢ï˛Ü˛Ó˚yÎ˚ ≤ÃÜ˛y¢ Ü˛Ó˚̂ Ï° Ü˛á Ï̂lyÈüüüÈ

i)    100 x Į̈̂ õ«˛y Ü˛Ù • Ï̂ï˛ ˛õy Ï̂Ó˚ ly     ii)  0 x Į̈̂ õ«˛y Ü˛Ù • Ï̂ï˛ ˛õy Ï̂Ó˚ ly    iii) 1 x Į̈̂ õ«˛y ˆÓ!¢ • Ï̂ï˛ ˛õy Ï̂Ó˚ ly

iv)  ˆÎ ˆÜ˛y Ï̂ly !Ü˛v ~Ü˛!ê˛ ˛õ)î≈ §Çáƒy • Ï̂ï˛ ˛õy Ï̂Ó˚ ly–

d) ~Ü˛!ê˛ Óƒy Ï̂à 3!ê˛ §yòy ~ÓÇ 5!ê˛ °y° Ó° xy Ï̂SÈ– Î!ò í ẑ̨ Ïj¢ƒ•#lË˛y Ï̂Ó ~Ü˛!ê˛ Ó° ˆï˛y°y •Î˚ñ ï˛ Ï̂Ó ˆï˛y°y Ó°!ê˛ °y° •GÎ˚yÓ˚
§Ω˛yÓly •°ÈüüüÈ

i) 
3

8
     ii)   

5

8
     iii)  

3

15
     iv)  

5

15

e) ~Ü˛!ê˛ °%̂ Ïí˛yÓ˚ SÈE˛y à!í ¸̨̂ ÏÎ˚ ˆòGÎ˚y • Ï̂° ~Ü˛!ê˛ Î%@¬ §Çáƒy ˛õyGÎ˚yÓ˚ §Ω˛yÓly •°ÈüüüÈ

i)   
1

6
   ii)   

1

36
     iii)   

1

2
    iv)  ˆÜ˛ylê˛y•z lÎ˚–

f) 1 ˆÌ Ï̂Ü˛ 100 ˛õÎ≈hs˝ ˆ°áy ~Ü˛ ˛õƒy Ï̂Ü˛ê˛ Ü˛yí≈̨  ˆÌ Ï̂Ü˛ ~Ü˛!ê˛ Ü˛yí≈̨  ê˛yly •°– ê˛yly Ü˛yí≈̨ !ê˛ Ï̂ï˛ ˆ°áy §Çáƒy!ê˛ ˛õ)î≈Óà≈ •GÎ˚yÓ˚ §Ω˛yÓly
•°–

i)  
1

10
    ii)  

9

100
      iii)   

1

100
    iv) 

2

100

g) Î!ò ~Ü˛!ê˛ âê˛ly A ~Ó˚ §Ω˛yÓly Ï̂Ü˛ P(A) myÓ˚y !ã˛!•´ï˛ Ü˛Ó˚y •Î˚ñ ï˛ Ï̂Ó

i) P (A) < 0   ii)  P (A) > 1     iii)  0 ≤ P(A) ≤ 1   iv) –1 ≤ P (A) ≤ 1

h) ~Ü˛!ê˛ °%̂ Ïí˛yÓ˚ SÈE˛y !l Ï̂«˛˛õ Ü˛Ó˚y • Ï̂°ñ 3 x Į̈̂ õ«˛y Ü˛Ù xÎ%@¬ §Çáƒy ˛õyGÎ˚yÓ˚ §Ω˛yÓly •°

i)  
1

6
    ii)  

1

3
      iii)   

1

2
    iv)  0

i) 400 !ê˛ !í˛ Ï̂ÙÓ˚ ~Ü˛!ê˛ °ê˛ ˆÌ Ï̂Ü˛ ~Ü˛!ê˛ áyÓ˚y˛õ !í˛Ù ˛õyGÎ˚yÓ˚ §Ω˛yÓly •° 0.035 – ~•z ° Ï̂ê˛ áyÓ˚y˛õ !í˛ Ï̂ÙÓ˚ §Çáƒy •°ÈüüüÈ

i)  21     ii)   14     iii)   7    iv)  28

j) ˆÜ˛y Ï̂ly ~Ü˛çl 1 • Ï̂ï˛ 20 ˛õÎ≈hs˝ §Çáƒy • Ï̂ï˛ ~Ü˛!ê˛ §Çáƒy !l Ï̂ï˛ Ó°°– §Çáƒy!ê˛ ˆÙÔ!°Ü˛ §Çáƒy •GÎ˚yÓ˚ §Ω˛yÓly •°ÈüüüÈ

i)   
1

5
   ii)   

9

20
     iii)  

2

5
     iv)  

7

20
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3. x!ï˛ §Ç!«˛Æ í z̨_Ó˚ôÙ#≈ ≤ÃŸ¿ ı

a) ~Ü˛!ê˛ Ù%oy Ï̂Ü˛ ò%ÓyÓ˚ ê˛§ Ü˛Ó˚y •°– ~Ó˚ §Ω˛yÓƒ Ê˛°yÊ˛°à%̂ Ï°y ï˛y!°Ü˛yÓÂô Ü˛ Ï̂Ó˚y–

b) ò%!ê˛ °%̂ Ïí˛yÓ˚ SÈE˛y Ï̂Ü˛ ~Ü˛ Ï̂e ~Ü˛ÓyÓ˚ !l Ï̂«˛˛õ Ü˛Ó˚y §Çáƒym Ï̂Î˚Ó˚ ˆÎyàÊ˛° 10 ˛õyGÎ˚yÓ˚ §Ω˛yÓly Ü˛ï˛⁄

c) í z̨_ÙÓ)̊̂ Į̈ õ ˆÙ¢y Ï̂ly 52 !ê˛ ï˛y Ï̂§Ó˚ ~Ü˛!ê˛ ˛õƒy Ï̂Ü˛ê˛ • Ï̂ï˛ í ẑ̨ Ïj¢ƒ•#lË˛y Ï̂Ó ~Ü˛!ê˛ ï˛y§ ˆï˛y°y •°– ˆï˛y°y ï˛y§!ê˛ ~Ü˛!ê˛ ˆÊ˛•z§ Ü˛yí≈̨

•GÎ˚yÓ˚ §Ω˛yÓly Ü˛ï˛⁄

d) ò%!ê˛ °%̂ Ïí˛yÓ˚ SÈE˛y Ï̂Ü˛ !l Ï̂«˛˛õ Ü˛Ó˚y • Ï̂°ñ ~Ü˛•z §Çáƒy ˆçyí ¸̨ ˛õyGÎ˚yÓ˚ §Ω˛yÓly !lî≈Î˚ Ü˛ Ï̂Ó˚y–

e) ~Ü˛!ê˛ Óy Ï̂: 8!ê˛  °y°ñ 2!ê˛ Ü˛y Ï̂°y ~ÓÇ 5!ê˛ §yòy Ó° Ó˚̂ ÏÎ˚̂ ÏSÈ– í ẑ̨ Ïj¢ƒ•#l Ë˛y Ï̂Ó ~Ü˛!ê˛ Ó° ˆï˛y°y •°– ˆï˛y°y Ó°!ê˛ Ü˛y Ï̂°y ly

•GÎ˚yÓ˚ §Ω˛yÓly !Ü˛ • Ï̂Ó⁄

f) ~Ü˛!ê˛ °ê˛y!Ó˚ ̂ á°yÎ˚ 8 !ê˛ !ê˛!Ü˛ Ï̂ê˛ ̨õ%Ó˚flÒyÓ˚ xy Ï̂SÈ ~ÓÇ 16 !ê˛ !ê˛!Ü˛ Ï̂ê˛ ̂ Ü˛y Ï̂ly ̨õ%Ó˚flÒyÓ˚ ̂ l•z– ~Ü˛!ê˛ ̨õ%Ó˚flÒyÓ˚ ̨õyGÎ˚yÓ˚ §Ω˛yÓly Ü˛ï˛⁄

g) í z̨_ÙÓ)̊̂ Į̈ õ ˆÙ¢y Ï̂ly 52 !ê˛ ï˛y Ï̂§Ó˚ ˛õƒy Ï̂Ü˛ê˛ • Ï̂ï˛ í ẑ̨ Ïj¢ƒ•#lË˛y Ï̂Ó ~Ü˛!ê˛ ï˛y§ ˆï˛y°y •°– ˆï˛y°y ï˛y§!ê˛ 6 •GÎ˚yÓ˚ §Ω˛yÓly Ü˛ï˛
• Ï̂Ó⁄

!ÓË˛yàÈüÈá å≤Ã!ï˛!ê˛Ó˚ ÙylÈüÈ2ä

§Ç!«˛Æ í z̨_Ó˚ôÙ#≈ ≤ÃŸ¿ ı

1) ~Ü˛!ê˛ Óƒy Ï̂à 5!ê˛ °y°ñ  8!ê˛ §yòy ~ÓÇ 7!ê˛ Ü˛y Ï̂°y Ó° Ó˚̂ ÏÎ˚̂ ÏSÈ– Î!ò í z̨j¢ƒ•#lË˛y Ï̂Ó ~Ü˛!ê˛ Ó° ˆï˛y°y •Î˚ñ ï˛ Ï̂Ó Ó°!ê˛ Ú§yòyÛ ly

•GÎ˚yÓ˚ §Ω˛yÓly !lî≈Î˚ Ü˛ Ï̂Ó˚y–

2) ~Ü˛!ê˛ Óy Ï̂: 1 ˆÌ Ï̂Ü˛ 20 ˛õÎ≈hs˝ ˆ°áy 20!ê˛ Ó° Ó˚̂ ÏÎ˚̂ ÏSÈ– Óy:!ê˛ • Ï̂ï˛ í ẑ̨ Ïj¢ƒ•#lË˛y Ï̂Ó ~Ü˛!ê˛ Ó° ˆï˛y°y • Ï̂°ñ Ó°!ê˛ Ï̂ï˛ ˆ°áy

§Çáƒy!ê˛ Î%@¬ •GÎ˚yÓ˚ §Ω˛yÓly Ü˛ï˛ • Ï̂Ó⁄

3) 52!ê˛ ï˛y Ï̂§Ó˚ ~Ü˛!ê˛ ˛õƒy Ï̂Ü˛ê˛ ˆÌ Ï̂Ü˛ !ã˛!í ¸̨ï˛ Ï̂lÓ˚ Ó˚yçyñ Ó˚yl# ~ÓÇ ˆày°yÙ ï˛y§!ê˛ ˆÊ˛ Ï̂° !ò Ï̂Î˚ í z̨_ÙÓ)̊̂ Į̈ õ ˆÙ¢y Ï̂ly •°– xÓ!¢T˛

Ü˛yí≈̨ à%̂ Ï°y ˆÌ Ï̂Ü˛ ~Ü˛!ê˛ Ü˛yí≈̨  !lÓ≈yã˛l Ü˛Ó˚y •°– Ü˛yí≈̨ !ê˛ Ó˚yçy •GÎ˚yÓ˚ §Ω˛yÓly !lî≈Î˚ Ü˛ Ï̂Ó˚y–

4) ~Ü˛!ê˛ Óƒy Ï̂à 6!ê˛ °y° Ó° ~ÓÇ !Ü˛S%È l#° Ó° Ó˚̂ ÏÎ˚̂ ÏSÈ– Î!ò ~Ü˛!ê˛ l#° Ó° ˆï˛y°yÓ˚ §Ω˛yÓly ~Ü˛!ê˛ °y° Ó° ˆï˛y°yÓ˚ §Ω˛yÓlyÓ˚

!ï˛là%î •Î˚– ï˛ Ï̂Ó ˙ Óƒy Ï̂à l#° Ó Ï̂°Ó˚ §Çáƒy !lî≈Î˚ Ü˛ Ï̂Ó˚y–

5) í ẑ̨ Ïj¢ƒ•#lË˛y Ï̂Ó •zÇ Ï̂Ó˚!ç Óî≈Ùy°y • Ï̂ï˛ ~Ü˛!ê˛ Óî≈ !lÓ≈yã˛l Ü˛Ó˚y •°– !lÓ≈y!ã˛ï˛ Óî≈Ùy°y!ê˛ ~Ü˛!ê˛ ÓƒyOlÓî≈ •GÎ˚yÓ˚ §Ω˛yÓly !lî≈Î˚

Ü˛ Ï̂Ó˚y–

6) Î!ò ~Ü˛!ê˛ ˆá°yÎ˚ çÎ˚°yË˛ Ü˛Ó˚yÓ˚ §Ω˛yÓly 0.4 •Î˚ñ ï˛ Ï̂Ó ˙ ˆá°yÎ˚ ˛õÓ˚y!çï˛ •GÎ˚yÓ˚ §Ω˛yÓly Ü˛ï˛ • Ï̂Ó⁄

7) ~Ü˛!ê˛ Óƒy Ï̂à 2,3,4,....., 11ˆ°áy Ü˛ï˛à%̂ Ï°y Ü˛yí≈̨  Ó˚̂ ÏÎ˚̂ ÏSÈ– ~•z Óƒyà • Ï̂ï˛ ~Ü˛!ê˛ Ü˛yí≈̨  ˆï˛y°y •°– Ü˛yí≈̨ !ê˛ Ï̂ï˛ ˆ°áy §Çáƒy!ê˛

ˆÙÔ!°Ü˛ §Çáƒy ly •GÎ˚yÓ˚ §Ω˛yÓly Ü˛ï˛ • Ï̂Ó⁄

8) í z̨_ÙÓ)̊̂ Į̈ õ ˆÙ¢y Ï̂ly 52!ê˛ ï˛y Ï̂§Ó˚ ~Ü˛!ê˛ ˛õƒy Ï̂Ü˛ê˛ ˆÌ Ï̂Ü˛ í ẑ̨ Ïj¢ƒ•#lË˛y Ï̂Ó ~Ü˛!ê˛ ï˛y§ ˆï˛y°y •°– ï˛y§!ê˛ (i) ~Ü˛!ê˛ °y° Ó˚̂ Ï.Ó˚ 8

(ii)  ~Ü˛!ê˛ •zflÒyÓl •GÎ˚yÓ˚ §Ω˛yÓly !lî≈Î˚ Ü˛ Ï̂Ó˚y–
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9) ~Ü˛!ê˛ ~Ü˛ ê˛yÜ˛yÓ˚ Ù%oy !ï˛lÓyÓ˚ ê˛§ Ü˛Ó˚y • Ï̂°ñ ~Ó˚ §yΩ˛yÓƒ Ê˛°yÊ˛°à%̂ Ï°y Ü˛# • Ï̂Ó⁄

10) 52!ê˛ ï˛y Ï̂§Ó˚ ~Ü˛!ê˛ ̨ õƒy Ï̂Ü˛ê˛ ̂ Ì Ï̂Ü˛ §Óà%̂ Ï°y Ü˛y Ï̂°y Ó˚̂ Ï.Ó˚ ̂ Ê˛•z§ Ü˛yí≈̨ à%̂ Ï°y ̂ ÓÓ˚ Ü˛ Ï̂Ó˚ ̂ lGÎ˚yÓ˚ ̨ õÓ˚ xÓ!¢T˛ ï˛y§à%̂ Ï°y í z̨_ÙÓ)̊̂ Į̈ õ

!Ù!¢ Ï̂Î˚ ~Ü˛!ê˛ ï˛y§ í ẑ̨ Ïj¢ƒ•#lË˛y Ï̂Ó ˆï˛y°y •°– ï˛y§!ê˛ (i)  ~Ü˛!ê˛ ˆÊ˛•z§ Ü˛yí≈̨   (ii)  ~Ü˛!ê˛ °y° Ü˛yí≈̨  •GÎ˚yÓ˚ §Ω˛yÓly !lî≈Î˚

Ü˛ Ï̂Ó˚y–

11) ò%!ê˛ Ù%oy Ï̂Ü˛ ~Ü˛ Ï̂e ê˛§ Ü˛Ó˚y •°– Ü˛Ù˛õ Ï̂«˛ ~Ü˛!ê˛ ˆ•í˛ ˛õyGÎ˚yÓ˚ §Ω˛yÓly !Ü˛ • Ï̂Ó⁄

l2) 2, 3, 4, ......... 16 §Çáƒyà%̂ Ï°y • Ï̂ï˛ í ẑ̨ Ïj¢ƒ•#lË˛y Ï̂Ó ~Ü˛!ê˛ §Çáƒy !lÓ≈yã˛l Ü˛Ó˚y •°⁄ !lÓ≈y!ã˛ï˛ §Çáƒy!ê˛ 4 ~Ó˚ à%!îï˛Ü˛ •GÎ˚yÓ˚

§Ω˛yÓly !lî≈Î˚ Ü˛ Ï̂Ó˚y–

!ÓË˛yàÈüÈà˛ å≤Ã!ï˛!ê˛Ó˚ ÙylÈüÈ3/4ä

ò#â≈ í z̨_Ó˚ôÙ#≈ ≤ÃŸ¿ ı

1) !ï˛l!ê˛ ˆV˛yÜ˛¢)lƒ Ù%oy ~Ü˛ Ï̂e ê˛§ Ü˛Ó˚y •°– ï˛ Ï̂Ó

(i)  Ü˛Ù˛õ Ï̂«˛ ò%!ê˛ ˆ•í˛     (ii)   §Ó≈y!ôÜ˛ ò%!ê˛ ˆ•í˛ ˛õyGÎ˚yÓ˚ §Ω˛yÓly !lî≈Î˚ Ü˛ Ï̂Ó˚y–

2) ò%!ê˛ °%̂ Ïí˛yÓ˚ SÈE˛y ~Ü˛ Ï̂e !l Ï̂«˛˛õ Ü˛Ó˚y •°– SÈE˛yÓ˚ í z̨̨ õ!Ó˚ï˛ Ï̂° ≤ÃyÆ §Çáƒy ò%!ê˛Ó˚ à%îÊ˛°  (i)  6    (ii)  12 •GÎ˚yÓ˚ §Ω˛yÓly !lî≈Î˚

Ü˛Ó˚–

3) (i)  2019   (ii)  2020 §y Ï̂° 53!ê˛ ¢%Ü ̨ ÓyÓ˚ ˛õyGÎ˚yÓ˚ §Ω˛yÓly !lî≈Î˚ Ü˛ Ï̂Ó˚y–

4) 1ˆÌ Ï̂Ü˛ 30 ̨õÎ≈hs˝ 30!ê˛ Ü˛yí≈̨  xy Ï̂SÈ– í ẑ̨ Ïj¢ƒ•#lË˛y Ï̂Ó ~Ü˛!ê˛ Ü˛yí≈̨  ̂ ï˛y°y •°– ̂ ï˛y°y Ü˛yí≈̨ !ê˛Ó˚ §Çáƒy!ê˛ 3 myÓ˚y !ÓË˛yçƒ ly •GÎ˚yÓ˚

§Ω˛yÓly !lî≈Î˚ Ü˛ Ï̂Ó˚y–

5) ~Ü˛!ê˛ Óƒy Ï̂àÓ˚ 24!ê˛ Ùy Ï̂Ó≈̂ Ï°Ó˚ Ù Ï̂ôƒ x §ÇáƒÜ˛ °y°ñ 2x §ÇáƒÜ˛ §yòy ~ÓÇ 3x §ÇáƒÜ˛ l#° Ó˚̂ Ï.Ó˚– í ẑ̨ Ïj¢ƒ•#lË˛y Ï̂Ó ~Ü˛!ê˛

Ùy Ï̂Ó≈° !lÓ≈y!ã˛ï˛ Ü˛Ó˚y •°– Ùy Ï̂Ó≈°!ê˛  (i)  °y° lÎ˚⁄  (ii) §yòy •GÎ˚yÓ˚ §Ω˛yÓly Ü˛ï˛ • Ï̂Ó⁄

6) Óy:ÈüÈAüÈˆï˛ Ó˚yáy 25 !ê˛ !ã˛Ó˚Ü%̨ Ï̂ê˛Ó˚ (slip) Ù Ï̂ôƒ19 !ê˛ Ï̂ï˛ 1 ê˛yÜ˛y ~ÓÇ xÓ!¢T˛à%̂ Ï°y Ï̂ï˛ 5 ê˛yÜ˛y ˆ°áy • Ï̂Î˚̂ ÏSÈ– Óy: BÈüÈˆï˛ Ó˚yáy

50!ê˛ !ã˛Ó˚Ü%̨ Ï̂ê˛Ó˚ Ù Ï̂ôƒ 45!ê˛ Ï̂ï˛ 1 ê˛yÜ˛y ~ÓÇ xÓ!¢T˛à%̂ Ï°y Ï̂ï˛ 13 ê˛yÜ˛y ̂ °áy • Ï̂Î˚̂ ÏSÈ– í z̨Ë˛Î˚ Óy Ï̂:Ó˚ !ã˛Ó˚Ü%̨ ê˛à%̂ Ï°y Ï̂Ü˛˛ ï,̨ ï˛#Î˚ ~Ü˛!ê˛

Óy Ï̂: ì˛y°y •° ~ÓÇ í z̨_ÙÓ)̊̂ Į̈ õ ˆÙ¢y Ï̂ly •°– í ẑ̨ Ïj¢ƒ•#lË˛y Ï̂Ó ~Ü˛!ê˛ !ã˛Ó˚Ü%̨ ê˛ ˆï˛y°y • Ï̂°ñ ~!ê˛ 1 ê˛yÜ˛y SÈyí ¸̨y xlƒ !Ü˛S%È ˆ°áy

•GÎ˚yÓ˚ §Ω˛yÓly Ü˛# • Ï̂Ó⁄
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 í z̨_Ó˚Ùy°y

!ÓË˛yàÈüÈÜ˛

1. (a)  §Ω˛yÓly   (b)  0    (c) 1   (d)  1   (e) 1    (f)  
1

2
  (g) 0   (h)  

1

4

2. (a)  iv    (b)  iv   (c)  ii    (d)  ii   (e)  iii    (f)  i   (g)  iii    (h)  i     (i)  ii   (j)  iii

3. (a)  {HH, TT, HT, TH}   (b) 
1

12
    (c)  

3

13
  (d)  

1

6
   (e)  

13

15
   (f)  

1

3
  (g)   

1

13

!ÓË˛yàÈüÈá

(1)  
3

5
  (2)  

1

2
  (3)  

3

49
   (4)  18   (5)  

21

26
   (6)  0.6  (7)  

1

2
  (8) i. 

1

26
  ii.  

1

4

(9)  {HHH, HHT,  HTH,  THH, HTT, THT, TTH, TTT}  (10) i. 
3

23
   ii. 

13

23

(11) 
3

4
  (12)

4

15

!ÓË˛yàÈüÈà

(1) i. 
1

2
  ii. 

7

8
  (2)  i. 

1

9
   ii. 

1

6
  (3)  i. 

1

7
  ii. 

2

7
  (4)  

2

3
   (5)  i.  

5

6
  ii.  

1

3

(6)  i. 
11

75
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