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ALÛ msL¨v (Integers)

cÖ_g Aa¨vq

f~wgKv

Avgiv mgMÖmsL¨v Ges ALÛ msL¨v m¤ú‡K© lô †kªwY‡Z c‡owQ| ALÛ msL¨v ˆZix n‡q‡Q mgMÖmsL¨v
Ges FYvZ¥K ALÛ msL¨v wb‡q| Avgiv G m¤ú‡K© wb‡¤œ ms‡¶‡c Av‡jvPbv Kie|

ALÛ msL¨v

ALÛ msL¨v nj †m mg Í̄ msL¨v hv‡`i cÖKv‡k †Kv‡bv LÛ Ask †bB| ALÛ msL¨v ỳB cÖKvi t

K) abvZ¥K ALÛ msL¨v t  1, 2, 3, ..............

L) FYvZ¥K ALÛ msL¨v t  -1, -2, -3, ..............

    0 Ggb GKwU ALÛ msL¨v hv abvZ¥K ev FYvZ¥K †Kv‡bvwUB bq|

¯̂vfvweK msL¨v

1, 2, 3, .............. BZ¨vw` msL¨v‡K ¯̂vfvweK msL¨v e‡j|

Avgiv ALÛ msL¨v‡K msL¨v‡iLvq cÖKvk Ki‡Z cvwi|

†hvMR wecixZ msL¨v

GKwU msL¨v a I b - †K ci¯ú‡ii †hvMR wecixZ msL¨v ejv n‡e hw` a + b = 0 nq|

D`vniY t 2 Gi †hvMR wecixZ msL¨v nj -2,  -2 Gi †hvMR wecixZ msL¨v nj 2.
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ciggvb

GKwU msL¨v x Gi ciggvb ej‡Z msL¨vwUi mvsL¨gvb‡K eySvq Ges G‡K |x| Øviv wPwýZ Kiv nq|

|x| = 0, hw` x = 0

|x| = -x, hw` x < 0

|x| = x, hw` x > 0

D`vniY t |0| = 0

|-5| = -(-5) = 5

|+5| = 5

†hv‡Mi wbqg

K)  ỳwU abvZ¥K ALÛ msL¨vi †hvMdj abvZ¥K Ges ỳwU FYvZ¥K ALÛ msL¨vi †hvMdj FYvZ¥K nq|

D`vniY t (+3) + (+5) = +8 = 8,   (-7) + (-6) = -13

L) hLb GKwU abvZ¥K I GKwU FYvZ¥K ALÛ msL¨v †hvM Kiv nq ZLb mvsL¨gv‡b eo msL¨vwU †_‡K
†QvU msL¨vwU we‡qvM Kiv nq Ges mvsL¨gv‡b eo msL¨vwUi wPý †hvMd‡ji c~‡e© em‡e|

D`vniY t (-5) + (+7) = +2 = 2,   (+10) + (-15) = -5

ALÛ msL¨vi †¶‡Î †hvM, we‡qvM Ges ¸‡Yi ag©vejx

i) †hv‡Mi Ave× wbqg

ỳwU ALÛ msL¨vi †hvMdj me©̀ v ALÛ msL¨v nq| GB ag©‡K ALÛ msL¨vi †¶‡Î †hv‡Mi Ave× wbqg
e‡j| hw` a I b †h‡Kv‡bv ỳwU ALÛ msL¨v nq Z‡e a + b ALÛ msL¨v n‡e|

ii) we‡qv‡Mi Ave× wbqg

ỳwU ALÛ msL¨vi AšÍidj me©̀ v ALÛ msL¨v nq| GB ag©‡K we‡qv‡Mi Ave× wbqg e‡j| hw` a I b
†h‡Kv‡bv ỳwU ALÛ msL¨v nq Z‡e a - b ALÛ msL¨v n‡e|

iii) ¸‡Yi Ave× wbqg

`ywU ALÛ msL¨vi ¸Ydj me©̀ v ALÛ msL¨v nq| GB ag©‡K ALÛ msL¨vi †¶‡Î ¸‡Yi Ave× wbqg e‡j|
hw` a I b †h‡Kv‡bv ỳwU ALÛ msL¨v nq Z‡e a.b ALÛ msL¨v n‡e|

iv) †hv‡Mi wewbgq wbqg

`ywU ALÛ msL¨v‡K †h‡Kv‡bv µ‡g †hvM Kiv hvq| hw` a I b †h‡Kv‡bv `ywU ALÛ msL¨v nq Z‡e
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a + b = b + a nq| GB ag©‡K ALÛ msL¨vi †¶‡Î †hv‡Mi wewbgq wbqg e‡j|

v) ¸‡Yi wewbgq wbqg

`ywU ALÛ msL¨v‡K †h‡Kv‡bv µ‡g ¸Y Kiv hvq| hw` a I b †h‡Kv‡bv `ywU ALÛ msL¨v nq Z‡e
a.b = b.a nq| GB ag©‡K ALÛ msL¨vi †¶‡Î ¸‡Yi wewbgq wbqg e‡j|

vi) †hv‡Mi ms‡hvM wbqg

hw` a, b I c †h‡Kv‡bv wZbwU ALÛ msL¨v nq Z‡e (a + b) + c = a + (b + c) nq| GB ag©‡K ALÛ
msL¨vi †¶‡Î †hv‡Mi ms‡hvM wbqg e‡j|

vii) ¸‡Yi ms‡hvM wbqg

hw` a, b I c †h‡Kv‡bv wZbwU ALÛ msL¨v nq Z‡e (a.b).c = a.(b.c) nq| GB ag©‡K ALÛ msL¨vi
†¶‡Î ¸‡Yi ms‡hvM wbqg e‡j|

wet ª̀t - i) we‡qvM I fv‡Mi †¶‡Î ALÛ msL¨v wewbgq ag© †g‡b P‡jbv|

 ii) we‡qvM Ges fv‡Mi †¶‡Î ALÛ msL¨v ms‡hvM ag© †g‡b P‡jbv|

†hvMR A‡f`

hw` a I x ỳwU ALÛ msL¨v Ggb nq †h a + x = x + a = a nq Z‡e x-‡K ALÛ msL¨vi †hvMR
A‡f` e‡j|

D`vniY t 5 + 0 = 0 + 5 = 5  ∴  0 nj ALÛ msL¨vi †hvMR A‡f`|

¸YR A‡f`

hw` a I x ỳwU ALÛ msL¨v Ggb nq †h a.x = x.a = a, Z‡e x-‡K ALÛ msL¨vi ¸YR A‡f` e‡j|

D`vniY t 7 x 1 = 1 x 7 = 7 ∴ 1 nj ALÛ msL¨vi ¸YR A‡f`|

wet ª̀t -(+) x (+) = + (-) x (-) = +

(-) x (+) = - (+) x (-) = -

¸‡Yi e›Ub wbqg

hw` a, b I c †h‡Kv‡bv wZbwU ALÛ msL¨v nq Z‡e,

a x (b + c) = a x b + a x c [evg e›Ub wbqg]

(b + c) x a = b x a + c x a [Wvb e›Ub wbqg]
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A‡b¨vb¨K ev ¸YR wecixZ

`ywU ALÛ msL¨v a I b †K ci¯ú‡ii A‡b¨vb¨K ejv n‡e hw` a.b = b.a = 1 nq|

0 ÷ a = 0  (a ≠ 0), a ÷ 0 = AmsÁvZ ev A_©nxb,

0 ÷ 0 = AmsÁvZ ev A_©nxb, a ÷ a = 1 (a ≠ 0), a ÷ 1 = a

AbykxjbxÑ1

1. k~b¨ ’̄vb c~iY K‡iv : (cÖwZwUi gvb 1 b¤̂i)

i) ........ abvZ¥K msL¨vI bq FYvZ¥K msL¨vI bq|

ii) ¶z`ªZg ¯^vfvweK msL¨vwU nj .........................|

iii) 7 Gi †hvMR wecixZ msL¨vwU nj .......................|

iv) -5 Gi cig gvb nj ........................|

v) a + b = b + ......................|

vi) ........................ nj ALÛ msL¨vi †hvMR A‡f`|

vii) 5 ÷ 0 = ..........................|

viii)e‡· >, < ev = wPý e¨envi K‡iv : −7  ¨ 0

2. mZ¨ n‡j (T) Ges wg_¨v n‡j (F) wjL  : (cÖwZwUi gvb 1 b¤̂i)

i) ALÛ msL¨v †hv‡Mi mv‡c‡¶ Ave×| DËi - T

ii) ALÛ msL¨v fv‡Mi mv‡c‡¶ wewbgq‡hvM¨| DËi -

iii) ALÛ msL¨v †hv‡Mi mv‡c‡¶ ms‡hvM wbqg †g‡b P‡j| DËi -

iv) ALÛ msL¨v we‡qv‡Mi mv‡c‡¶ ms‡hvM wbqg †g‡b P‡j| DËi -

v) a ÷ 1 = a. DËi -

vi) -5 > -1. DËi -

vii) (-1) x (-1) x (-1) = -1. DËi -
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3. mwVK DËiwU wjL : (cÖwZwUi gvb 1 b¤̂i)

i) ỳwU abvZ¥K ALÛ msL¨vi †hvMdj -

a) abvZ¥K ALÛ msL¨v b) FYvZ¥K ALÛ msL¨v

c) 0 d) 1

DËi - (a)

ii) GKwU abvZ¥K ALÛ msL¨v Ges GKwU FYvZ¥K ALÛ msL¨vi ¸Ydj -

a) abvZ¥K ALÛ msL¨v b) FYvZ¥K ALÛ msL¨v

c) 0 d) G¸‡jvi †KvbwUB bq|

iii) 80 ÷ (-10) =

a) 8 b) -8 c) 800 d) -80

iv) |-5| + |+2| =

a) 7 b) -5 c) 10 d) 25

v) (-12) × 8 + (-12) x 12 =

a) -240, b) 120, c) 100, d) -130

4. GK K_vq DËi `vI : (cÖwZwUi gvb 1 b¤̂i)

i) (-5) + (-8) Gi gvb wbY©q K‡iv|

DËi - (-5) + (-8) = -13

ii) 5 Gi A‡b¨vb¨K KZ?

DËi -

iii) -2, 0, -11 Gi g‡a¨ ¶z̀ ªZg msL¨vwU wjL|

DËi -

iv) ALÛ msL¨vi ¸YR A‡f` KZ?

DËi -
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v) -15, -20 Gi ¸Ydj KZ?

DËi -

5. cÖkœ̧ wji DËi `vI  : (cÖwZwUi gvb 2 b¤̂i)

i) gv‡bi EaŸ©µ‡g mvRvI t -3, 0, 5, -8

DËi :   -8, -3, 0, 5

ii) wb‡Pi msL¨v¸wji g‡a¨ †Kvb&wU ¶z̀ ªZg Ges †Kvb&wU e„nËg?

DËi -

iii) -2 I 12 Gi †hvMdj n‡Z -15 we‡qvM K‡iv|

DËi -

iv) mij K‡iv t (-13) ×     (-18) + (-13) ×     (-12)

v) ỳwU ALÛ msL¨vi †hvMdj -8, Zv‡`i GKwU 5 n‡j AciwU KZ?

6. `xN© DËiag©x cÖkœ  : (cÖwZwUi gvb 3/4 b¤̂i)

i) cÖgvY K‡iv †h, -21 × [8 + (-2)] = (-21) xxxxx 8 + (-21) × (-2)

DËi -evgc¶ = -21 × [8 + (-2)] = -21 xxxxx 6 = -126

Wvbc¶ = (-21) × 8 + (-21) × (-2)  = -168 + 42 = -126

∴ evgc¶ = Wvbc¶

ii) Dchy³ ag© e¨envi K‡i gvb wbY©q K‡iv t (-735) × 75 + 25 × (-735)

DËi -

iii) Í̄¤¢ †gjvI t

a) 1 i) -6

b) 0 ii) -3

c) 3 × (-2) iii) ̧ YR A‡f`

d) 2 + (-5) iv) †hvMR A‡f`
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iv) mvqb Zvi A¨vKvD‡›U hZ UvKv Rgv w`‡qwQj Zvi †P‡q 58 UvKv †P‡Ki gva¨‡g AwZwi³ (overdrawn)
Zz‡j‡Q| e¨vsK Zvi A¨vKvD›U †_‡K IfviWªvdU dx wn‡m‡e 30 UvKv †K‡U wbj| c‡i †m 160 UvKv
A¨vKvD‡›U Rgv K‡i‡Q| GLb Zvi KZ UvKv e¨v‡jÝ Av‡Q?

DËi -

v) Awbgv GKRb RxevbyweÁv‡bi QvÎx| †m wewfbœ cÖRvwZi e¨vK&‡Uwiqvi †eu‡P _vKvi Rb¨ †h m‡e©vËg
AbyK‚j ZvcgvÎv cÖ‡qvRb †m m¤ú‡K© M‡elYv KiwQj| †m †`Lj e¨vK&‡Uwiqv x I y Gi m‡e©vËg AbyK‚j
ZvcgvÎv h_vµ‡g -330c I -650c| ỳB ZvcgvÎvi e¨eavb KZ?

vi) GKwU gnvKvkhvb c„w_exc„ô †_‡K 4000 wKwg Dc‡i i‡q‡Q| GwU wgwb‡U 5 wKwg K‡i bx‡P AeZiY
Ki‡Q| 9 N›Uv c‡i gnvKvkhvbwU c„w_exc„ô †_‡K KZ D”PZvq _vK‡e?

vii) mij K‡iv t

83 - [212 × {29 - 17 + 9 - (-3)}]

viii) gvb wbY©q K‡iv t

90 - [-34 ÷ {14 - 3 × (-1)}]

*****
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fMœvsk I `kwgK msL¨v
(Fractions and Decimals)

wØZxq Aa¨vq

†Zvgiv fMœvsk Ges `kwgK msL¨v m¤ú‡K© Av‡Mi †kªwY‡Z †R‡b‡Qv|
†Zvgiv Rv‡bv,

= 
1

4

3

7

fMœvs‡ki ¸Y

 cÖ̀ Ë wPÎ †_‡K 
1

4
3× Gi gvb †ei Kivi †Póv K‡iv|

                             +               +                  =

GUv cwi¯‹vi †h, 
1

4
 + 

1

4
 + 

1

4
 = 

3

4

ZvB, Avgiv †cjvg 3
3

4

1

4
× =

x x xx
x x xx

x x xx
x x xx
x x xx

x x xx
x x xx
x x xx

x x xx
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fMœvs‡k cÖKviK (operator) wnmv‡e ÒGiÓ (of)

wZbwU Qvqve„Z Ask †evSv‡”Q = 3 Gi 
1

2

wZbwU Qvqve„Z Ask‡K GKÎ Ki‡j = 1
1

2

1

2
3×  †_‡K cvB = 

1

2
3

3

2
1

1

2
× = =

   Avgiv †`Ljvg, ÔGiÕ Øviv ¸Y cÖKvk nq|

fMœvs‡ki fvM Ges A‡b¨vb¨K

hw` Avgiv GKwU e„Ë‡K mgvb 3wU As‡k wef³ Kwi, cÖwZwU Ask m¤ú~b© e„‡Ëi GK Z…Zxqvsk

m¤ú~b© Ask ev, 1
1

3
3÷ =

Avevi, 1
3

1
3÷ =

ZvB, 1
1

3
1

3

1
÷ = ×

Ges,  
1

3

3

1
1× =

ỳwU Ak~b¨ msL¨vi ¸bdj 1 n‡j Zv‡`i ejv nq G‡K Ac‡ii A‡b¨vb¨K| D`vniY t 3 Gi A‡b¨vb¨K
1

3

5

4
, Gi A‡b¨vb¨K 

5

4
.

`kwgK fMœvsk Ges G‡`i ¸bdj

Avgiv Rvwb , 
1

10
= 0.1, 

1

100
 = 0.01

0.1, 0.01 BZ¨vw` nj `kwgK fMœvsk

ZvB, 0.1 × 0.1 = 
1

10
× 

1

100

 =    
1

10
Gi 

1

100

 =     0.01

wP‡Î A Ask m¤ú~Y© As‡ki
1

10
 Ask = 0.1 Ask

 

  

 

  

1

3

1

3
1

3

1

3

1

3

1

3

A     B     C     D     E     F    G    H     I     J

1

100
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Ges WUhy³ eM©‡¶ÎwU 
1

10
 As‡k Gi 

1

10
Ask

= (
1

10
× 

1

10
) Ask

=  
1

100
 Ask  = 0.01 Ask

fMœvs‡ki fvM
 ivg 9.5 †mwg ˆ`N¨©i GKwU KvMR‡K Kxfv‡e mgvb 10 wU As‡k fvM

Kij| cÖwZwU As‡ki ˆ`N ©̈ n‡e (9.5 ÷ 10) †mwg

= ÷ = × =9 5 10
95

10

1

10

95

100
.  †mwg = 0.95 †mwg

†Kv‡bv `kwgK fMœvsk‡K 10, 100 A_ev 1000 Øviv fvM Kivi mgq `kwgK we› ỳ
hZ msL¨K k~b¨ i‡q‡Q ZZ Ni evg w`‡K m‡i hvq|

Abykxjbx-2

1. mZ¨ n‡j T Ges wg_¨v n‡j F †j‡Lv t- (cÖwZwUi gvb - 1b¤̂i)

D`nviY : 
7

4
 GKwU cÖK…Z fMœvsk|

DËi t F

i) ‘Gi’ ej‡Z ¸Y †evSvq|

ii)  
3

5
 Gi A‡b¨vb¨K

5

3
 ,

iii) 
3

100
Gi `kwgK fMœvsk 0.003

iv)  
1

5
 nj 

3

15
 Gi mgZzj¨ fMœvsk|

v) 50% ej‡Z †Kv‡bv msL¨vi
1

2
Ask‡K †evSvq|

vi) 235 cqmv = 23.5 UvKv

vii)  
3

5
 > 1

viii) 0.001 nj 
3

1000
 Ask|
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2) Qvqvw¼Z AskwUi fMœvsk wjL t (cÖwZwUi gvb 1 b¤̂i)

    wPÎ     fMœvsk  (Qvqvw¼Z Ask)

 D`vniY
1

4

3) k~b¨ ’̄vb c~iY K‡iv t (cÖwZwUi gvb 1 b¤̂i)

    D`vniY t a)  
1

3

1

3

1

3
+ +  = ................................

    DËi t 1 i)   
3

5

5

3
+ = ................................

ii)   
2

5

2

5
+ = ...................................

iii)  
3

5

5

3
+  = ................................

iv)  4 Gi 
1

4
Ask = ................................

v)   513 ÷ 100 = ................................

iii) . . 
. . 

.
. . 

. . 
.

. . 
. . 

.
. . 

. . 
.

. . 
. . 

.
. . 

. . 
.

. . 
. . 

.
. . 

. . 
.

. . 
. . 

.
. . 

. . 
.

. . 
. . 

.
. . 

. . 
.

xxxxx xxxxx xxxxx xxxxx xxxxx
xxxxx xxxxx xxxxx xxxxx xxxxx
xxxxx xxxxx xxxxx xxxxx xxxxx
xxxxx xxxxx xxxxx xxxxx xxxxx

iv)

v)

i)

xxxxx
xxxxx
xxxxxxxxxx

xxxxxxxxxx
ii)
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4)   AwZ msw¶ß DËiag©x cÖkœ t (cÖwZwUi gvb 1 b¤̂i)
      D`vniY t a)  6 Gi A‡b¨vb¨K KZ?

    DËi t  
1

6

i) ÔGiÕ (of) Gi gv‡b wK?
    DËi t

ii) 40 Gi 
1

2
 Ask KZ?

    DËi t
iii) †Kvb fMœvsk I Zvi A‡b¨vb¨‡Ki ¸bdj KZ?
     DËi t

iv) 53 ÷ 1000 = KZ?

v) 0.05 × 100 = KZ ?

vi) 36 ÷ 
1

2
 = KZ ?

vii)
8

15
75×  = KZ ?

viii) 14
3

5
 Gi A‡b¨vb¨K KZ?

ix) 2.07 †_‡K KZ we‡qvM Ki‡j 1.9 cvIqv hv‡e?

x) †Kv‡bv msL¨v‡K KZ Øviv ¸Y Ki‡j `kwgK we› ỳ Wvb w`‡K 3 Ni ’̄vbvšÍwiZ nq?

5)  msw¶ß DËiag©x cÖkœ t (cÖwZwUi gvb 2 b¤̂i)

D`vniY t a)  ¸Ydj wbY©q K‡iv t  9
1

2
1

9

19
×

9
1

2
1

9

19

19

2

28

19
14× = × =

b) fvM K‡iv t  11 ÷  2

DËi t  11
1

7
2

3

5

78

7

5

13

30

7
4

2

7
÷ = × = =

i)  
4

3

8

3

9

32
× ×

DËi t
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ii)  6
1

8

9

17

68

270
× ×

DËi t

iii) fvM K‡iv t 6
6

7

16

42
÷

DËi t

iv) fvM K‡iv t 22.68 ÷ 5.4

v) 8.4, 7.6 Ges 3.8 Gi Mo wbY©q K‡iv|

vi) gvb wbY©q K‡iv t  23.61 ÷ 1000

vii) 21
1

4
 †K 7

1

2
Gi A‡b¨vb¨K Øviv fvM K‡iv|

viii) 8
1

7
Gi A‡b¨vb¨K‡K 40

5

6
Gi A‡b¨vb¨K Øviv fvM K‡iv|

6) `xN© DËi ag©x cÖkœ t (cÖwZwUi gvb 3/4 b¤̂i)

D`vniY t  iwei gvwmK Avq 20,000 UvKv| †m Av‡qi 
2

5
 Ask LiP K‡i| †m cÖwZ gv‡m KZ UvKv mÂq K‡i?

DËi t iwei gvwmK Avq =  20,000 UvKv

gvwmK LiP =  20,000 UvKvi 
2

5
 Ask

     = ×( , )
2

5
20 000  =  8,000 UvKv

∴  gvwmK mÂq =  (20,000 - 8,000) UvKv  = 12,000 UvKv

i) k¨vg cÖwZ N›Uvq 3
1

3
wKwg nuv‡U| †m GKw`b 4

1

2
 N›Uv nuvU‡jv| †m KZ ~̀iZ¡ AwZµg Ki‡jv?

ii) GKwU eB‡qi `vg 40
1

2
UvKv 202

1

2
 UvKvq KqwU eB cvIqv hv‡e?

iii) GKwU Mvwo N›Uvq 75
1

3
 wKwg hvq| 376

3

2  wKwg †h‡Z Zvi KZ mgq jvM‡e?
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iv) 1 †KwR Avjyi  `vg 22
1

2
UvKv| 200 UvKvq KZ †KwR Avjy cvIqv hv‡e?

v) GKwU AvqZ‡¶‡Îi ˆ`N ©̈ 62.5 wg Ges cȪ ’ 31.5 wg AvqZ‡¶ÎwUi †¶Îdj KZ ?

vi) gvb wbY©q Ki t : a) 38.53 ÷ 100

b) 0.378 ÷ 1000

vii) 7.2, 6.8 Ges 10.6 Gi Mo wbY©q K‡iv|

viii) GKwU mgevûwÎf~‡Ri evûi ˆ`N ©̈ 9.7 †mwg Dnvi cwimxgv KZ?

ix) GKwU eM©‡¶‡Îi cÖwZwU evûi ˆ`N ©̈ 8.3 †mwg n‡j Gi †¶Îdj KZ?

x) gvb wbY©q K‡iv t 56.3 + (56.3 × 100) + (56.3 × 1000)

xi) gvb wbY©q K‡iv t (3.2÷10) + (3.2÷100) + (3.2÷1000)

xii) †KvbwU eo t ( 101.01 × 0.01) bv (10.05)?

xiii) †hvM K‡iv t   
37

47

13

94

1

141
+ +

xiv) ỳwU fMœvs‡ki ¸Ydj
2

5
, GKwU 

1

7
 n‡j Aci fMœvskwU KZ?

*****
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Z_¨ msKjb (Data Handling)

Z…Zxq Aa¨vq

eZ©gvb mgvR Z_¨ wfwËK| wewfbœ †¶‡Î msM„nxZ Z_¨‡K ivwki AvKv‡i †jLv nq, hv‡K ivwkZ_¨ e‡j|

GB ivwkZ_¨ n‡Z cv‡i weMZ eQ‡i †Kv‡bv †Kv¤úvbxi jv‡fi cwigvY m¤̂‡Ü, n‡Z cv‡i †Kv‡bv KviLvbvi
gvwmK kªwgK LiP m¤̂‡Ü, †Kv‡bv cix¶vq GKwU †kªYxi QvÎQvÎx‡`i cÖvß b¤̂i A_ev cÂevwl©Kx cwiKíbvi
wewfbœ Lv‡Z LiPK…Z UvKvi wnmve BZ¨vw` wel‡q|

Z_¨ (Data)

GKwU †kªwYi 25 Rb QvÎQvÎxi cÖvß IRb¸‡jv wb¤œiƒc (†KwR wnmv‡e) - 35, 28, 26, 30, 32, 35, 26,

31, 36, 28, 29, 30, 27, 26, 30, 27, 26, 30, 25, 28, 29, 28, 27, 28, 30, 32, 31.

* †h †Kvb AbymÜvb Kv‡h© AbymÜvb‡¶Î †_‡K msL¨vwfwËK hv msMÖn Kiv nq, Zv‡KB ivwkZ_¨ ejv nq|

* †Kvb we‡kl D‡Ï‡k¨ hw` mivmwi AbymÜvb‡¶Î †_‡K †Kv‡bv ivwkZ_¨ msMÖn Kiv nq, Z‡e H Z_¨‡K
cÖv_wgK ivwkZ_¨ (Raw Data) e‡j|

* †Kv‡bv ivwkZ‡_¨i AšÍM©Z cÖwZwU msL¨v ev ivwk‡K ejv nq ch©‡e¶Y (observation)

web¨vm
msM„wnZ ivwkZ_¨ mgyn‡K gv‡bi µgvbymv‡i mvRv‡bv‡K e‡j web¨vm| Dc‡ii msM„nxZ ivwkZ_¨‡K
mvwR‡q †jLv hvq : 25, 26, 26, 26, 27, 27, 28, 28, 28, 28, 28, 29, 29, 30, 30, 30, 30, 31,

31, 32, 32, 35, 35, 36, 36



16

MwYZ IqvK©eyK : mßg †kÖwY

cÖmvi

†Kv‡bv Pj‡Ki wewfbœ gvb hw` GKwU wbw ©̀ó mxgvi g‡a¨ _v‡K Z‡e H mxgv‡K Pj‡Ki cÖmvi e‡j|

cÖmvi = (Pj‡Ki m‡e©v”P gvb - Pj‡Ki me©wb¤œ gvb)

Dc‡ii ivwkZ‡_¨ Pj‡Ki m‡e©v”P gvb = 36 Ges me©wb¤œ PjK = 25

myZivs cÖmvi = 36 - 25 = 11

cwimsL¨v (Frequency)

†Kv‡bv ivwkZ‡_¨i g‡a¨ GKwU Pj‡Ki †Kv‡bv gvb hZevi _v‡K, †mB msL¨vwU‡K ejv nq ivwkZ‡_¨
PjKwUi H gv‡bi cwimsL¨v|

Dc‡ii ivwkZ_¨ †_‡K cÖvß cÖwZwU ch©‡e¶Y (observation) Gi cwimsL¨vi QK web¨vm wb¤œiƒc :

    IRb (†KwR)         UvwjgvK©      cwimsL¨v

25 I 1

26 I I I 3

27 I I 2

28 I I I I 5

29 I I 2

30 I I I I 4

31 I I 2

32 I I 2

35 I I 2

36 I I 2

†gvU 25

†hŠwMK Mo : †hŠwMK Mo nj †Kv‡bv Pj‡Ki gvbmgy‡ni mgwó‡K, G‡`i †gvU msL¨v Øviv fvM Ki‡j cÖvß
fvMdj|

mKj ch©‡e¶‡Yi mgwó
A_©vr †hŠwMK Mo  =

ch©‡e¶‡bi †gvU msL¨v

D`vniY : 3, 0, -1, 7, 11 Gi †hŠwMK Mo wbY©q K‡iv|
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mgvavb :     Mo  =  
3 0 1 7 11

5

+ + − + +( )

= =
20

5
4

ga¨gv (Median)
†Kvb ivwkZ‡_¨ cÖ`Ë Pj‡Ki gvb‡K Zv‡`i µgvbymv‡i (DaŸ©µ‡g ev Aatµ‡g) mw¾Z Ki‡j †h

gvbwU wVK ga¨ ’̄‡j _v‡K Zv‡K H ivwkZ‡_¨i ga¨gv e‡j| aiv hvK †gvU ch©‡e¶b msL¨v ‘n’

1) n- AhyM¥ n‡j -

ga¨gv =  
n + 1

2
Zg ivwk

2) n- hyM¥ n‡j -

          
n

2
 Zg ivwk + (

n + 1

2
) Zg ivwk

ga¨gv =
2

ga¨gv =
1

2
{

n

2
 Zg ivwk + (

n

2
1+ ) Zg ivwk }

D`vniY - 1 : GKwU dv‡g©i kªwgK‡`i mvßvwnK †eZb 84 UvKv, 60 UvKv, 50 UvKv, 40 UvKv, 45 UvKv, 42

UvKv, 38 UvKv, 65 UvKv, 71 UvKv| ga¨gv wbY©q K‡iv|

DËi - 1) cÖ_‡g ivwk¸wj µgvbymv‡i mvRv‡Z n‡e :

84 UvKv, 71 UvKv, Rs.65 UvKv, 60 UvKv,

50 UvKv, 45 UvKv, 42 UvKv, 40 UvKv, 38 UvKv

2) GLb, †gvU ch©‡eÿb msL¨v (n) = 9 A_©vr n we‡Rvo

myZivs ga¨gv =
+n 1

2
 Zg ivwk  = 

9 + 1

2
 Zg ivwk  = 5 Zg ivwk

GLv‡b 5 Zg ivwk 50 UvKv, myZivs 50 UvKv nj ga¨gv|

D`vniY - 2 : kªwgK‡`i †eZb-Gi ga¨gv wbY©q K‡iv :

56 Uvt,  89 Uvt, 121 Uvt, 38 Uvt, 98 Uvt, 70 Uvt, 70 Uvt, 72 Uvt|
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DËi - ivwk¸‡jv‡K µgvbymv‡i mvRv‡bv nj :

121 Uvt, 98 Uvt, 89 Uvt, 72 Uvt, 70 Uvt, 70 Uvt, 56 Uvt, 38 Uvt|

ivwk¸‡jvi †gvU msL¨v = 8 (A_©vr n hyM¥)

     ga¨gv = 
1

2
[

n

2
Zg ivwk + (

n

2
1+ ) Zg ivwk ]

=  
1

2
[

8

2
Zg ivwk + (

8

2
1+ ) Zg ivwk]

=   
1

2
[4 Zg ivwk + 5 Zg ivwk]

GLv‡b 4 Zg ivwk = 72 Ges 5 Zg ivwk = 70

ga¨gv    = 
1

2
 [72 + 70]

= =
142

2
71

       wb‡Y©q ga¨gv = 71 UvKv|
msL¨v¸iægvb (Mode)

†Kv‡bv Pjivwki wewfbœ gv‡bi g‡a¨ †h gvbwUi cwimsL¨v me©vwaK, Zv‡K H Pjivwki gvb mgy‡ni
msL¨v¸iægvb e‡j|

†Kv‡bv Pj‡Ki gvbmgy‡ni cÖwZwU gvb mgmsL¨K evi _vK‡j (ev cÖwZwU gv‡bi cwimsL¨v GKB n‡j) H
ivwkZ‡_¨i †Kv‡bv msL¨v¸iæ gvb _v‡K bv|

msL¨v¸iæ gvb GK Gi AwaK n‡Z cv‡i|

D`vniY : 6, 7, 3, 9, 2, 1 - msL¨v¸iæ gvb †bB

16, 72, 5, 92, 53, 53 - 1 wU msL¨v¸iæ gvb : 53

5, 5, 6, 7, 3, 3, 4, 9 - 2 wU msL¨v¸iæ gvb : 3 Ges 5

eviwPÎ ev `ÛwPÎ ev Í̄¤¢wPÎ

cwimsL¨vb welqK ivwkZ_¨ cÖKv‡ki GKwU mnR, mij, my›`i I eûj cÖPwjZ e¨eüZ c×wZ n‡”Q
eviwPÎ|

eviwPÎ A¼b c×wZ

avc - 1 : ci¯úi j¤̂fv‡e x - A¶ Ges y - A¶ AvuKv nq|

avc - 2 : x - A‡¶i Dci mgvb ˆ`‡N©̈ i I ci¯úi †_‡K mgvb ỳi‡Z¡ Aew ’̄Z we› ỳ †bIqv nq Ges
wba©vwiZ ivwki bvg wjL‡Z nq|

avc - 3 : y - A‡¶ myweavRbK †¯‹j Abymv‡i, `ÛwP‡Îi cÖ̀ Ë ivwki gvb Abyhvqx D”PZv wba©vib Kiv nq|
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avc - 4 : y-A‡¶i mgvšÍiv‡j x-A‡¶i Dci `Ûvqgvb evi`Û AsKb Ki‡Z nq|

D`vniY : bx‡Pi mviYx‡Z wKQy msL¨K d‡ji GKw`‡b wewµi cwimsL¨vb †`Iqv Av‡Q| eviwPÎ A¼b K‡iv|

d‡ji bvg †cu‡c bvkcvwZ Avg Kgjv Av‡cj

  wewµi (†KwR)  15 5 20 40 55

cwigvY

D`vniY : bx‡P cuvPwU cwÎKvi cÖ_g ˆÎgvwmK Ges Gi c‡ii ˆÎgvwmK cwÎKv weZi‡Yi †jLwPÎ ‡`Iqv nj|

cw
ÎK

vi
 m

sL
¨v 

(n
vR

vi
)

300

600

900

1200

1500

1800

O

2100

  G·‡cÖm          †WBwj wbDR       eZ©gvb      BwÛqvb UvBgm   wbDR UvBg

cwÎKvi bvg

1 Ni = 1 †KwR

  dj
†cu‡c   bvkcvwZ        Avg Kgjv    Av‡cjx’’’’’

60
55
50
45
40
35
30
25
20
15
10

5

  
  

  
  

 we
wµ

i 
cw

ig
vY

y

y’’’’’
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mgvavb : Dc‡ii eviwPÎ †_‡K †`Lv hvq Indian Times cwÎKvwU cÖ_g ˆÎgvwmK mg‡q 1500000 msL¨K

weZiY n‡qwQj| wØZxq ˆÎgvwmK mg‡q weZiY n‡qwQj 2100000 wU| G †_‡K †evSv hvq †h cwÎKv weZiY

600000 wU e„w× †c‡q‡Q|

i) †Kvb cwÎKvwU me©wb¤œ weZiY K‡i?

DËi - †WBwj wbDR

ii) †Kvb cwÎKv m‡e©v”P cwigvY weZiY K‡i?

DËi -  BwÛqvb UvBgm|

iii) †Kvb cwÎKvi mviKz‡jk‡b e„w× Kg nq?

DËi - wbDR UvBg|

iv) †Kvb cwÎKvi mvKz©‡jkb Dfq‡¶‡ÎB mgvb _v‡K?

DËi - eZ©gvb

my‡hvM Ges m¤¢vebv (Chance and Probability)

g„Zz̈  Awbevh© NUbv| mKj mRxe e ‘̄i Rb¥ Ges g„Zz̈  Awbevh© NUbv| †Zgwb myh© c~e©w`‡K D‡V Ges

cwð‡g A Í̄ hvq| Bnv Awbevh© NUbv| Avevi, gvbyl wRiv‡di g‡Zv j¤̂v n‡Z cv‡i bv| cvkvcvwk, Avgv‡`i

ˆ`bw›`b Rxe‡b wKQy NUbv Av‡Q †h¸‡jv NU‡ZI cv‡i bvI cv‡i| Avgiv Rvwb bv KLb †Kv_vq Kx NU‡e|

†hgb Mr. X B‡jKk‡b wRZ‡eb, GwU aªæe mZ¨ bq| Dwb wRZ‡Z bvI cv‡ib| iwng Lye †gavex QvÎ, eweZv

mvaviY gv‡bi †gavex QvÎx| iwng Ges eweZv Df‡qB cieZ©x †kªwY‡Z DËxY© n‡e wKš‘ GwU †Rvo w`‡q ejv hvq

bv †h eweZv cix¶vq cÖ_g n‡e| wKš‘ iwng cÖ_g n‡e †Rvo w`‡q ejv hvq|

A_©vr iwn‡gi cÖ_g nIqvi m¤¢vebv †ekx c¶všÍ‡i eweZvi cÖ_g nIqvi m¤¢vebv Kg| wKš‘ `yR‡bB

cix¶vq cvk Ki‡e Zvi m¤¢vebv †ewk|

†Kv‡bv NUbvi msL¨v I NUbvi AbyK‚‡j cÖvß djvd‡ji msL¨v †_‡K m¤¢vebv cwigvc Kiv nq| †h †Kvb
NUbvi m¤¢vebvi 0 †_‡K 1 ch©šÍ nq|

NUbvi c‡¶ cÖvß djvd‡ji msL¨v
NUbvi m¤¢vebv  =
                                 †gvU NUbv ev cÖ‡Póvi msL¨v

D`vniY : GKwU Q°v D‡Ïk¨nxbfv‡e 80 evi †Quvov nj Ges 3 msL¨vwU 14 evi cvIqv hvq| Zvn‡j 3 cvIqvi

m¤¢vebv KZ?
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mgvavb : †gvU NUbvi msL¨v = 80

3 msL¨vwU cvIqvi c‡¶ djvdj = 14

     3 cvIqvi msL¨v
     3 cvIqvi m¤¢vebv  =

      cÖ‡Póvi msL¨v

= =
14

80

7

40
.

Abykxjbx- 3

mwVK DËiwU  wjL : (cÖwZwUi gvb 1 b¤̂i)
1. 12, 25, 18, 17, 20, 22, 6, 16, 11, 8, 19, 10, 30, 20, 32 ivwkZ_¨¸‡jvi cÖmvi njÑ

(a) 10 (b) 15     (c) 18 (d) 26

2. 6, 8, 9, 14 Ges 13 msL¨v¸‡jvi Mo njÑ

(a) 10 (b)  15     (c)  9 (d) 13

3. 85, 86, 78, 89 Ges 64 msL¨v¸‡jvi ga¨gv njÑ

(a)  85 (b)  84     (c) 78 (d)  86

4. 10 Rb Qv‡Îi cÖvß b¤̂i 5, 9, 8, 7, 2, 3, 4, 9, 6 Ges 8, G‡`i ga¨gv n‡eÑ

(a)  6 (b)  7    (c)  6.5 (d)  5.5

5. 15, 17, 15, 19, 14, 18, 15, 14, 16, 15, 14, 20, 19, 14, 15 msL¨v¸‡jvi msL¨v¸iæ gvb n‡eÑ

(a) 14 (b)  15   (c)  16 (d)  17

6. GKwU gỳ ªv‡K 60 evi Dr‡ÿcb Kiv nj Ges 35 evi †UBj cvIqv †Mj| H gỳ ªv‡K D‡Ïk¨nxbfv‡e
Dr‡ÿc‡bi d‡j, GKwU †nW cvIqvi m¤¢vebv KZ n‡e?

(a)  
7

12
(b)  

12

7
   (c)  

5

12
(d) 

1

25

mZ¨ n‡j ‘T’ Ges wg_¨v n‡j ‘F’ †j‡Lv : (cÖwZwUi gvb 1 b¤̂i)

7. msL¨v¸iæ gvb me©̀ vB ivwk¸‡jvi †_‡K GKwU ivwk nq|

8. †hŠwMK Mo me©̀ vB ivwkZ‡_¨i GKwU ivwk nq|

9. ga¨gv me©̀ vB ivwkZ‡_¨i GKwU ivwk nq|

10. GKwU Am¤¢e NUbvi m¤¢vebv k~b¨ nq|

11. GKwU wbwðZ NUbvi m¤¢vebv 2 nq|
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mswÿß DËiag©x cÖkœ : (cÖwZwUi gvb 2 b¤̂i)

12. cÖ_g cuvPwU ¯̂vfvweK msL¨vi Mo wbY©q K‡iv|

13. cÖ_g cuvPwU g~j` msL¨vi Mo wbY©q K‡iv|

14. `xc‡Ki †kl QqwU e¨vwUs †¯‹vi wQjÑ 138, 144, 155, 142, 167, 172.  Zvi Mo †¯‹vi KZ?

15. cÖ_g 10wU we‡Rvo msL¨vi Mo wbY©q K‡iv|

16. hw` 46, 64, 88, 40, x, 76, 35, 91, 56, 32 Ges 91 Gi ga¨gv 58 nq, Z‡e x Gi gvb wbY©q K‡iv|

17. GKwU †kÖwYi 9 Rb Qv‡Îi D”PZv (†mwg) bx‡P †`Iqv njÑ 148, 144, 152, 155, 160, 147, 150, 149,

145. G‡`i ga¨gv wbY©q K‡iv|

18. GKwU we`¨vj‡qi 10 Rb wkÿ‡Ki eqm (ermi) wb¤œiƒcÑ  32, 44, 53, 47, 37, 54, 34, 36, 40, 50.

G‡`i ga¨gv wbY©q K‡iv|

19. bx‡Pi ivwk¸‡jvi msL¨v¸iæ gvb wbY©q K‡ivÑ 14, 25, 14, 28, 18, 17, 18, 14, 23, 22, 14, 18.

20. †Kv‡bv cÖwZ‡hvwMZvq GKwU ev‡¯‹Uej `j wb¤œwjwLZ c‡q›U¸‡jv msMÖn K‡iwQjÑ

17, 2, 7, 27, 25, 5, 14, 18, 10, 24, 48, 10, 8, 7, 10, 28. G‡`i msL¨v¸iæ gvb wbY©q K‡iv|

21. GKwU _wj‡Z 5 wU jvj, 8 wU Kv‡jv Ges 7 wU mv`v ej Av‡Q| _wj †_‡K D‡Ïk¨nxbfv‡e GKwU ej
†bIqv n‡j, ejwU Kv‡jv nIqvi m¤¢vebv KZ?

`xN© DËiag©x cÖkœ : (cÖwZwUi gvb 3/4 b¤̂i)

22. hw`  x, x + 2, x + 4, x + 6, x + 8 Gi Mo 24 nq, Z‡e  x Gi gvb wbY©q K‡iv|

23. 6 wU msL¨vi Mo 24, hw` GKwU msL¨v‡K ev` w`‡q †`Iqv nq, Z‡e evwK msL¨v¸‡jvi Mo nq 22, ev`
†`Iqv msL¨vwU KZ?

24. GKwU †kÖwYi 20 Rb Qv‡Îi Mo IRb 48 †KwR, †kÖwY‡Z Av‡iv 2 Rb QvÎ †hvM`vb Ki‡jv hv‡`i IRb
60 †KwR Ges 58 †KwR| eZ©gv‡b H †kÖwYi QvÎ‡`i Mo IRb KZ?

25. Drm‡ei mgq wewfbœ wRwb‡mi weµ‡qi cwigvY bx‡P †`Iqv njÑ

wg·vi gvB‡µvI‡qf  †Uv÷vi wWwfwW †cøqvi wUwf
(Mixer) (Microwave)    (Toster) (DVD Player) (TV)

250      200       100  150 50

       Dc‡iv³ Z_¨wUi GKwU eviwPÎ ev `ÛwPÎ A¼b K‡iv|

26. hyM¥ eviwPÎ ev hyM¥ `Û wPÎ A¼b K‡iv :

gvm Rvbyqvix  †deªyqvix gvP© GwcÖj †g Ryb

cÖK…Z e„wócvZ 5 †mwg 15 †mwg 20 †mwg 10 †mwg 5 †mwg  5 †mwg

e„wócv‡Zi c~e©vfvm 10 †mwg 10 †mwg 15 †mwg 5 †mwg 10 †mwg 5 †mwg
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27. bx‡Pi NUbv¸‡jv †KvbwU wK ai‡bi NUbv Zv D‡jøL K‡iv :

(a)  m¤¢e    (b)  Awbevh©    (c) Am¤¢e

i) AvR iv‡Z †Zvgvi eÜz †Zvgv‡K †dvb Ki‡e|

ii) c‡ii mßv‡n eyaev‡ii c‡i e„n¯úwZevi n‡e|

iii) AvR †Zvgvi cÖvZtivk n‡e ỳa, we¯‹zU, Kb©‡d¬· w`‡q|

iv) wPwoqvLvbvq RxešÍ WvB‡bv‡mvi †`L‡e|

v) †Zvgvi fv‡jv Kv‡Ri Rb¨ Zzwg cyi¯‹…Z n‡e|

28. †ekx m¤¢e, Kg m¤¢vebv Ges Am¤¢e iƒ‡c wPwýZ K‡iv :

i) AvMvgx gv‡m †Zvgvi eÜz Puv‡` hv‡e|

ii) AvMvgx mßv‡n †Zvgvi K¬v‡m †KD GKRb Abycw ’̄Z _vK‡e|

iii) Zzwg e‡ov n‡q eo gv‡ci †mbv Awdmvi n‡e|

29. cÖ̀ Ë wewfbœ R¨vwgwZK wP‡Îi m¤¢vebv gvb †ei K‡i bx‡Pi QKwU c~iY K‡iv|

R¨vwgwZK wPÎ i) ii) iii)

iv) v) vi)

Lvwj Ni c~iY K‡iv :

         (i)     (ii) (iii)         (iv)      (v)             (vi)

          ?      ?         
4

32
 ev 

1

8
          ?                  ?  ?

Lvwj Ni c~iY K‡iv :      Gi m¤¢vebv = 
4

32
  ev  

1

8
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mij mgxKiY (Simple Equations)

PZz_© Aa¨vq

†h †Kv‡bv mgxKi‡Yi evgc¶, mgvb wPý (‘=’) Ges Wvbc¶ GB wZbwU Ask _v‡K| †Kv‡bv
mgxKi‡Yi mvaviY AvKvi nj t

evg c¶    =  Wvbc¶
D`vniY t x - 2 = 7 GB mgxKi‡Y

a) evgc¶ nj x - 2

b) Wvbc¶ nj 7

g‡b †i‡Lv t
1. †Kv‡bv mgxKiY nj GK ev GKvwaK Pjivwkhy³ GKwU mgZvi wee„wZ|
2. Pjivwki †h gv‡bi Rb¨ mgxKiYwU wm× nq, †mB gvbwU nj mgxKiYwUi GKwU mgvavb ev exR (root)|
3. †h-†Kv‡bv mgxKi‡Yi evgc¶ (LHS) Ges Wvbc¶ (RHS) ci¯úi ’̄vb cwieZ©b Ki‡j mgxKiYwU

AcwiewZ©Z _v‡K|
4. †Kv‡bv mgxKi‡Yi mgZv eRvq _vK‡e hw`

i) Dfqw`‡K GKB ivwk †hvM Kiv nq|
ii) Dfqw`K †_‡K GKB ivwk we‡qvM Kiv nq|
iii) Dfqw`‡K GKB ivwk Øviv ¸Y Kiv nq|
iv) Dfqw`K‡K †Kv‡bv Ak~b¨ ivwk Øviv fvM Kiv nq|

5. mgxKi‡Yi †Kv‡bv c‡`i c¶všÍi gv‡b, H c`‡K wPý cwieZ©b K‡i Aci c‡¶ ’̄vbvšÍwiZ Kiv|
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AbykxjbxÑ 4

1. k~b¨¯’vb c~iY K‡iv t (cÖwZwU gvb 1 b¤̂i)

a) hw` x-3 = 10, nq, Z‡e x = .................

b)
m

11
= -7 mgxKiYwUi exRwU nj ................

c) hw` 
x

6
− 2 = 5, nq, Z‡e x = ................

d) hw` 3x = 12, mgxKiYwUi GKwU exR x nq, Z‡e 2x - 8 Gi gvb = ...............

e) Pjivwki †h †Kvb gv‡bi Rb¨ hw` mgxKi‡Yi Dfqw`K mgvb nq, Z‡e Zv‡K mgxKi‡Yi

................... ejv nq|

2. mZ¨ n‡j ÔTÕ ev wg_¨v n‡j ÔFÕ wjL t (cÖwZwU gvb 1 b¤̂i)

a) P = 2 , 4p - 3 = 13 mgxKi‡Yi GKwU exR|

b) hw` m-1 = 9 Ges 3n = 9, nq Z‡e, 
n

m
=  0.3

c) hw` 4y - 9 = 11 + 2y nq, Z‡e  y = 10.

d) x - 7 = -7 mgvavbwU GKwU ¯̂vfvweK msL¨v|

e) wee„wZwUi mgxKi‡Y cÖKvk t †Kv‡bv msL¨vi 3 ¸‡Yi †_‡K 13 Kg nj 3, A_©vr 13 - 3x = 3

3. AwZ msw¶ß DËiag©x cÖkœ t (cÖwZwU gvb 1 b¤̂i)

a) wb‡¤œ cÖ̀ Ë wee„wZ¸‡jv‡K mgxKiY AvKv‡i wjL t

i) t -Gi 4 fv‡Mi 3 fvM n‡jv 15

DËi -

ii) m Gi 7 ¸‡Yi m‡½ 7 †hvM Ki‡j nq 77

DËi -

iii) x -Gi 4 fv‡Mi GKfvM †_‡K  4 we‡qvM Ki‡j 4 cvIqv hvq|

DËi -

iv) †Kvb GKwU msL¨vi 6 ¸‡Yi †_‡K 5 we‡qvM Ki‡j 7 cvIqv hvq|

v)  8 †_‡K †Kv‡bv GKwU msL¨vi 3 ¸Y n«vm †c‡j nq 2 .
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b) wb‡¤œ cÖ̀ Ë mgxKiY¸‡jv‡K wee„wZi AvKv‡i cÖKvk K‡iv t

i)
3

5

p
 = 6

DËi -

ii) 4y - 2 = 18

DËi -

iii) 3x + 4 = 25

c) mgvavb K‡iv t

i) y - 4 = -7

ii) 2p + 8 = 0

4. ˆbe ©̈wËK cÖkœvejx t (cÖwZwU gvb 1 b¤̂i)

a) hw`  z + 
1

4
= 1

1

4
, nq, Z‡e 3z Gi gvb -

i) 12 ii) 
3

4
iii) 9 iv) 3

b) x -Gi †Kvb gv‡bi Rb¨ 4x + 5 Ges -x + 15 ivwkgvjv ỳwUi gvb mgvb -

i) 1 ii) -2 iii) 2 iv) 1

c) †Kv‡bv GKwU msL¨vi 
1

4
 As‡ki mwnZ 3 †hvM Ki‡j nq 4| msL¨vwU n‡e -

i) 16 ii) 12 iii) 4 iv) 1

d) GKwU msL¨vi 
3

4
 nj 60| Z‡e msL¨vwUi A‡a©K n‡e -

i) 30 ii) 40 iv) 80 iv) 60

e) GKwU wÎfy‡Ri wZbwU †Kv‡Yi mgwó 1800| hw` wÎfyRwUi wZbwU †KvY (2y + 15)0, 850 Ges

(y + 20)0 nq, Z‡e y- Gi gvb n‡e|

i) 600 ii) 300 iii) 200 iv) 100

f) hw`  
x

−2
 = 1 nq, Z‡e (3x + 4) Ges (x + 5) Gi gv‡bi mgwó n‡e -

i) 0 ii) 12 iii) 17 iv) 1
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g) hw` 6.2y = 0.0124 nq, Z‡e y -Gi gvb -

i) 0.2 ii) 20 iii) 0.002 iv) 0.02

h)  ỳwU c~iK †Kv‡Yi cv_©K¨ 100 n‡j, e‡ov †KvYwU n‡e -

i) 600 ii) 640 iii) 540 iv) 500

i) ỳwU µwgK AhyM¥ msL¨vi †hvMdj 36 n‡j, †Qv‡Uv msL¨vwU n‡e -

i) 15 ii) 17 iii) 19 iv) 13

j) A Ges B -Gi eq‡mi AbycvZ 5 : 3, 6 eQi ci Zv‡`i eq‡mi AbycvZ n‡e 7 : 5, Z‡e A -

Gi eZ©gvb eqm -

i) 15 eQi ii) 5 eQi iii) 10 eQi iv) 20 eQi

5. msw¶ß DËiag©x cÖkœ t (cÖwZwU gvb 2 b¤̂i)

a) mgvavb K‡iv t

i) 3(2x - 1) + 7x = -29

DËi t 3(2x - 1) + 7x = -29

ev, 6x - 3 + 7x = -29

ev, 13x = -29 + 3

ev, 13x = -26

ev, x  = 
-26

13
       ∴  x = -2

ii) 3x +  
1

5
 = 2 - x

DËi t

iii) 8 (
x

2
- 3) = 16

iv) 2(x - 2) + 3 (4x - 1) = 0

v) 7 - 5x = 5 - 7x
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b) wb‡¤œ cÖ̀ Ë mgm¨v¸‡jvi mgxKiY MVb K‡iv Ges mgvavb K‡iv t

i) ỳwU µwgK msL¨vi mgwó 53. msL¨v ỳwU Kx Kx?

DËi t  awi, µwgK msL¨v ỳwU  x Ges x+1

cÖkœvbymv‡i,  x + (x + 1) = 53

ev, x + x + 1 = 53

ev, 2x = 53 - 1

ev, 2x  = 52     ∴  x = 26

     ∴  wb‡Y©q msL¨v ỳwU 26 Ges 26 + 1 = 27

ii) †Kv‡bv msL¨v‡K 3 w`‡q ¸Y Ki‡j ¸Ydj n‡e 18, msL¨vwU KZ?

DËi t

iii) 10 eQi c~‡e© i‡g‡ki eqm wQj 25 eQi| eZ©gv‡b i‡g‡ki eqm KZ?

iv) wbkvi IRb 15 wKMÖv e„w× cvIqvq Zvi IRb nj 60 wKMÖv| Zvi Av‡Mi IRb KZ wQj?

v) ỳwU m¤ú~iK †Kv‡Yi cv_©K¨ 440, †KvY ỳwU Kx Kx?

6. `xN© DËiag©x cÖkœ t (cÖwZwU gvb 3/4 b¤̂i)

a) mgvavb K‡iv :  
x

2
 − 2 = 

x

4
+ 

x

5
 − 1

DËi t               
x

2
 −  

x

4
 −  

x

5
 = −1 + 2

         ev,   
10x -5x - 4x

20
 = 1

         ev,  
x

20
 = 1

        ∴    x = 20
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b) mgvavb K‡iv t 2x − 3 = 
3

10
 (5x − 12)

DËi t

c) mgvavb K‡iv t
2x -3 x +3 4x

20 4

1

7
+ =

+

d) kPxb, ivû‡ji †P‡q wØ¸Y ivb K‡iwQj| GKm‡½ Zuv‡`i ivb ùvovj wØkZ ivb †_‡K ỳB Kg| Zuviv

†K, KZ ivb K‡iwQj?

e) GKwU AvqZvKvi gv‡Vi ˆ`N¨©, gvVwUi cÖ‡¯’i wØ¸Y| hw` gvVwUi cwimxgv 150 wgUvi nq, Z‡e

gvVwUi ˆ`N ©̈ I cȪ ’ wbY©q K‡iv|

*****
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c~‡e©i †kªwY‡Z Avgiv mij‡iLv Ges wewfbœ cÖKvi †Kv‡Yi aviYv †c‡qwQ| GB Aa¨v‡q Avgiv †KvY I †iLv

m¤úK©xq K‡qKwU ag© m¤ú‡K© Rvb‡ev|

†iLv (Line)

ỳwU we› ỳ‡K hy³ K‡i Dfqw`‡K hZ ~̀i B”Qv ewa©Z Ki‡j †h wØ-gvwÎK wPÎ cvIqv hvq, Zv‡K mij‡iLv
ev †iLv ejv nq|

       P   Q

G‡¶‡Î PQ
sruu

 GKwU mij‡iLv, hvi †Kvb cÖvšÍ we› ỳ †bB| mij‡iLvi ˆ`N©̈  cwigvc Kiv hvq bv|

†iLvsk (Line Segment)

†iLvsk nj †iLvi GKwU Ask hvi ỳwU cÖvšÍwe› ỳ Av‡Q|

A B

G‡¶‡Î AB †iLvs‡ki cÖvšÍwe› ỳ ỳwU nj A I B| Avgiv †iLvs‡ki ˆ`N©̈  cwigvc Ki‡Z cvwi|

iwk¥ (Ray)

iwk¥ nj †iLvi GKwU Ask hvi GKwU cÖvšÍwe› ỳ (cÖviw¤¢Kwe› ỳ) i‡q‡Q Ges Aci cÖvšÍ hZ ~̀i B”Qv ewa©Z
Kiv hvq|

O X

†iLv Ges †KvY (Lines and Angles)

cÂg Aa¨vq
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G‡¶‡Î OX
uruu

GKwU iwk¥ hvi cÖviw¤¢K we› ỳ nj O. iwk¥i ˆ`N©̈  cwigvc Kiv hvq bv|

†KvY (Angle)

GKwU we› ỳ †_‡K ỳwU iwk¥ wbM©Z n‡j †h R¨vwgwZK wPÎ cvIqv hvq
Zv‡K †KvY e‡j| iwk¥ ỳwU‡K †Kv‡Yi evû  ev avi ejv nq  Ges mvaviY
cÖvšÍxq  we› ỳwU‡K †Kv‡Yi kxl©we› ỳ e‡j|

cv‡ki wP‡Î ∠AOB Gi O nj kxl©we› ỳ Ges OA
uruu

,  OB
uruu

 nj evû
ev avi|

wewfbœ ‡KvY Ges Zv‡`i ag©

m~¶‡KvY (Acute Angle)

†h †Kv‡Yi gvb 00 †_‡K †ekx Ges 900 †_‡K Kg Zv‡K m~²‡KvY e‡j|

mg‡KvY (Right Angle)

†h †Kv‡Yi gvb 900 Gi mgvb Zv‡K GK mg‡KvY e‡j|

’̄yj‡KvY (Obtuse Angle)

†h †Kv‡Yi gvb 900 ‡_‡K †ekx Ges 1800 A‡c¶v Kg Zv‡K ’̄yj‡KvY e‡j|

mij‡KvY (Straight Angle)

†h †Kv‡Yi gvb 1800 Gi mgvb Zv‡K GK mij‡KvY e‡j|

cÖe„× †KvY (Reflex Angle)

†h †Kv‡Yi gvb 1800  A‡c¶v eo Ges  3600  A‡c¶v †QvU, Zv‡K cÖe„× †KvY ejv nq|

m¤ú~Y© †KvY (Complete Angle)

†h †Kv‡Yi gvb 3600 Gi mgvb, Zv‡K ejv nq m¤ú~Y© †KvY|

c~iK †KvY (Complementary Angles)

ỳBwU †Kv‡Yi gv‡bi mgwó 900 n‡j, †KvY ỳBwU‡K ci¯ú‡ii c~iK †KvY e‡j|

   ∴  ∠ A Ges ∠B c~iK †KvY n‡e, hw`

       ∠A + ∠B = 900 nq|

  x0 Gi c~iK †KvY nj (90 - x)0

O

)
B
.

A.
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m¤ú~iK †KvY (Supplementary Angles)

ỳBwU †Kv‡Yi gv‡bi mgwó 1800 n‡j, †KvY ỳBwU‡K ci¯úi m¤ú~iK †KvY e‡j|

     ∴   ∠ A  Ges ∠ B m¤ú~iK †KvY n‡e, hw`

          ∠ A + ∠ B = 1800  nq|

x0 Gi m¤ú~iK †Kv‡Yi gvb (180 - x)0

mwbœwnZ †KvY (Adjacent Angles)

ỳwU †KvY‡K ci¯úi mwbœwnZ ejv n‡e hw` Zv‡`i GKwU mvaviY kxl©we› ỳ
_v‡K, Zv‡`i GKwU mvaviY evû _v‡K Ges Aci ỳwU evû mvaviY  evûi
wecixZ cv‡k _v‡K|

wP‡Î ∠ AOB Ges ∠ BOC nj mwbœwnZ †KvY|

†Kv‡Yi ‰iwLK hyMj (Linear Pair of Angles)

ỳBwU mwbœwnZ †KvY‡K Zv‡`i ˆiwLK hyMj ejv n‡e, hw` Zv‡`i
mvaviY evû Qvov Aci evû ỳBwU mvaviY

kxl©we› ỳ †_‡K ỳBwU wecixZ iwk¥ MVb K‡i|

cv‡ki wP‡Î ∠ AOC Ges ∠ BOC nj †Kv‡Yi ‰iwLK
hyMj|

G‡¶‡Î  ∠ AOC + ∠ BOC = 1800

ª̀óe¨ t

i) GKwU ‡iLvi Dci GKwU iwk¥ `Ûvqgvb n‡j †h ỳwU mwbœwnZ †KvY Drcbœ nq Zv‡`i mgwó 1800 Gi
mgvb nq|

ii) †Kvb mij‡iLvi Dci wbw ©̀ó †Kvb we› ỳ †_‡K mij‡iLvwUi GKB cv‡k Aew ’̄Z †KvY¸‡jvi mgwó
1800 Gi mgvb nq|

iii) GKwU we› ỳi Pviw`‡K Aew ’̄Z †KvY¸‡jvi mgwó 3600 Gi mgvb nq|
wecÖZxc †KvY (Vertically Opposite Angles)

GKwU mij‡iLv Aci GKwU mij‡iLv‡K †Q` Ki‡j, †Q`we›`yi wecixZ
cv‡k Aew ’̄Z †KvY¸wj ci¯úi wecÖZxc †KvY|

cv‡ki wP‡Î ỳB †Rvov wecÖZxc ‡KvY nj

i)     ∠ AOD Ges ∠ COB

ii)    ∠ AOC Ges  ∠ BOD

B

O
A) .

..C

)

C

O B

)
.

.

)
A

.

BO

A

C ..

..
D)

)) )
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G‡¶‡Î ∠ AOD = ∠  COB

Ges ∠  AOC =  ∠ BOD.

myZivs, ỳwU mij‡iLv ci¯úi‡K †Q` Ki‡j †h wecÖZxc †KvY¸‡jv Drcbœ nq Zviv ci¯úi mgvb|

ci¯úi‡Qw` mij‡iLv (Intersecting Lines)

hw` ỳB ev Zvi †ekx mij‡iLv ci¯úi †Kvb we› ỳ‡Z wgwjZ nq,
Z‡e  mij‡iLv¸‡jv‡K †Qw`Z †iLv ejv nq|

cv‡ki wP‡Î l I m mij‡iLv ỳwU O we› ỳ‡Z ‡Q` K‡i‡Q|

mgvšÍivj mij‡iLv (Parallel Lines)

`ywU mij‡iLv GKB Z‡j _vK‡j Ges Zv‡`i‡K Dfqw`‡K Amxg
ch©šÍ ewa©Z Ki‡j hw` KLbI †Q` bv K‡i Z‡e mij‡iLv ỳwU‡K mgvšÍivj mij‡iLv ejv nq|

       l

cv‡ki wP‡Î l | | m       m

†Q`K ev †f`K (Transversal)

†h mij‡iLv `yB ev Z‡ZvwaK mij‡iLv‡K wewfbœ we›`y‡Z
†Q` K‡i ev  †f` K‡i, Zv‡K †Q`K ev †f`K e‡j|

cv‡ki wP‡Î l I m  ỳwU AmgvšÍivj mij‡iLv Ges n nj
GKwU †Q`K|

mij‡iLv ỳwU I Zv‡`i †f`K Øviv Drcbœ †KvY

wewfbœ †KvY       wP‡Î cÖ̀ wk©Z †KvY

AšÍt ’̄ †KvY ∠ 3, ∠ 4, ∠ 5,  ∠6

ewnt ’̄ †KvY ∠ 1, ∠ 2, ∠ 7, ∠8

Abyiƒc †KvY ∠1 Ges ∠ 5,  ∠ 2 Ges ∠6

∠3 Ges ∠ 7,  ∠ 4 Ges ∠ 8

AšÍt ’̄ GKvšÍi †KvY ∠ 3 Ges ∠ 5, ∠ 4 Ges ∠ 6

ewnt ’̄ GKvšÍi †KvY ∠ 1 Ges ∠ 7,  ∠ 2 Ges ∠ 8

†f`‡Ki GKB cv‡ki
AšÍt ’̄ †KvY ∠ 3 Ges ∠ 6, ∠ 4 Ges ∠ 5

O

l

m

)

) l

12

3 4

)

)

))

m

6 5

87

)

)

n



34

MwYZ IqvK©eyK : mßg †kÖwY

mgvšÍivj mij‡iLvi †f`K

cv‡ki wP‡Î l | | m Ges  n nj †f`K|

hw` ỳwU mgvšÍivj mij‡iLv‡K Aci GKwU mij‡iLv †f` K‡i Z‡e -

i) cÖwZwU †Rvov Abyiƒc †KvY mgvb nq| A_©vr,

∠ 1 = ∠ 5,  ∠2 = ∠ 6,  ∠ 3 = ∠ 7,  ∠ 4 =  ∠ 8

ii) cÖwZ †Rvov AšÍt ’̄ GKvšÍi †KvY mgvb nq| A_©vr,

  ∠ 3 = ∠ 5 Ges ∠ 4 = ∠ 6

iii) cÖwZ †Rvov ewnt ’̄ GKvšÍi †KvY mgvb nq| A_©vr,

∠ 1 = ∠ 7 Ges  ∠ 2 = ∠ 8

iv) †f`‡Ki GKB cv‡k¦© Aew ’̄Z cÖwZ‡Rvov AšÍt ’̄ †Kv‡Yi mgwó 1800 nq| A_©vr, ∠ 3 + ∠ 6 = 1800,

∠ 4 + ∠ 5 = 1800

Avevi, hw` ỳwU mij‡iLv †Kv‡bv †f`K Øviv Giƒ‡c wQbœ nq †h,

i) cÖwZ‡Rvov Abyiƒc †KvY mgvb,

ii) cÖwZ‡Rvov AšÍt ’̄ GKvšÍi †KvY mgvb,

iii) cÖwZ‡Rvov ewnt ’̄ GKvšÍi †KvY mgvb, Ges

iv) †f`‡Ki GKB cv‡k¦© Aew ’̄Z cÖwZ‡Rvov AšÍt¯’ †Kv‡Yi mgwó 1800 nq, Z‡e H ỳBwU mij‡iLv
mgvšÍivj n‡e|

Abykxjbx - 5

1. k~b¨ ’̄vb c~iY K‡iv t (cÖwZwU cÖ‡kœi gvb 1 b¤̂i)

a) †Kvb we› ỳi Pviw`‡K Drcbœ †KvY¸‡jvi mgwó ................ nq|

b) ỳBwU †KvY‡K ................... ejv n‡e hw` Zv‡`i evû¸‡jv ỳB‡Rvov wecixZ iwk¥ MVb K‡i|

c) ................... Gi gvb Zvi m¤ú~iK †Kv‡Yi gv‡bi mgvb|

d) GKwU mij‡iLvi Dci GKwU iwk¥ `Ûvqgvb n‡j Drcbœ mwbœwnZ †KvYØ‡qi mgwó ............... nq|

e) ỳwU mij‡iLv ci¯úi‡K †Q` Ki‡j Drcbœ wecÖZxc †KvY .................... nq|

f) hw` x Ges y ci¯ú‡ii m¤ú~iK nq Z‡e x + y = .....................|

g) 750 Gi cyiK †Kv‡Yi gvb .....................|
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2. wee„wZ¸‡jv mZ¨ n‡j (T) Ges wg_¨v n‡j (F) ‡j‡Lv : (cÖwZwU cÖ‡kœi gvb 1 b¤̂i)

a) ỳwU †KvY ci¯úi m¤ú~iK n‡j Zv‡`i mgwó 900 nq|

b) ci¯úi m¤ú~iK †KvY¸wj me©̀ v ’̄yj‡KvY nq|

c) wecÖZxc †KvY¸‡jv me©̀ v mgvb nq|

d) ˆiwLK hyM‡ji cÖwZwU †KvY m~²‡KvY|

e) `ywU mgvšÍivj mij‡iLvi †f`‡Ki GKB cv‡k Aew¯’Z AšÍt¯’‡Kv‡Yi mgwó 1800 nq|

f) †h mij‡iLv `yB ev Z‡ZvwaK mij‡iLv‡K wewfbœ we›`y‡Z †Q` K‡i Zv‡K †Q`K e‡j|

g) ỳwU mgvšÍivj mij‡iLvi ga¨eZ©x ~̀iZ¡ me©̀ v mgvb nq|

h) GKwU we› ỳi Pviw`‡K Drcbœ †KvY¸wji mgwó 1800.

i) GKwU mij‡iLvi Dci †Kvb iwk¥ `Ûvqgvb n‡j Drcbœ mwbœwnZ †Kv‡Yi mgwó 900 nq|

j) 900 †Kv‡Yi gvb Zvi c~iK †Kv‡Yi gv‡bi mgvb|

3. AwZ msw¶ß DËiag©x cÖkœ t (cÖwZwU cÖ‡kœi gvb 1 b¤̂i)

a) †h †Kv‡Yi c~iK †Kv‡Yi gvb Zvi wØ¸Y nq Zv wbY©q K‡iv|

DËi -

b) mwbœwnZ †KvY Kv‡K e‡j?

DËi -

c) cv‡ki wP‡Î m | | l,  n †f`K| x Gi gvb wbY©q K‡iv|

DËi -

)

x
l

m
45O)

n
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d) †h †Kv‡Yi gvb Zvi m¤ú~iK †KvY A‡c¶v 320 Kg nq, Zvi gvb wbY©q K‡iv|

DËi -

e) hw` ∠ AOC = (2x + 20)0

Ges ∠ BOC = (3x - 10)0

nq Z‡e x Gi gvb wbY©q K‡iv|

4. ˆbe©̈ w³K cÖkœvejx t (cÖwZwU cÖ‡kœi gvb 1 b¤̂i)

(mwVK DË‡ii cv‡k Ò √ Ó wPý `vI)

i) ỳwU c~iK †Kv‡Yi AbycvZ 2 : 3 n‡j, ¶z̀ ªZg †KvY n‡eÑ

a) 600 b) 360 c) 630 d) 540

DËi -

ii)

cv‡ki wP‡Î,

AB | | CD

x Gi gvb n‡e -

a) 400 b) 500 c) 450 d) 600

DËi -

iii) GKwU i¤̂‡mi mwbœwnZ †Kv‡Yi gvb (2x - 35)0 Ges (x + 5)0 n‡j x Gi gvb-

a) 400 b) 2100 c) 700 d) 500

DËi -

iv)                        cv‡ki wP‡Î a, b, c, d Ges e

                       µwgK ALÛ msL¨v n‡j|

                       a0 Gi gvb nj -

                       a) 700                  b) 740

                       c) 750                  d) G¸‡jvi †KvbwUB bq|

C

A B
.

.
.

O

(3x – 10)O(2x + 20)O

( (

) B

)
D

A

C
(x + 40)O

E

F

(3x -20)O

) ))

)
)

a0

b0

e0 d0

c0
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v)   GKwU †KvY I Zvi c~iK †Kv‡Yi Aa©vs‡ki mgwó 750| †Kv‡Yi gvb n‡eÑ

a) 800 b) 400 c) 600 d) 500

5. msw¶ß DËiag©x cÖkœ t (cÖwZwU cÖ‡kœi gvb 2 b¤̂i)

a) †Kvb †Kv‡Yi gvb Zvi m¤ú~iK †Kv‡Yi wØ¸Y?

DËi -

b) cv‡ki wP‡Î,

∠ AOB = 820,       ∠ BOC = 1100,

∠ COD = x0 Ges    ∠ DOA = 760.

x Gi gvb wbY©q K‡iv|

DËi -

c) l Ges m ỳwU mgvšÍivj mij‡iLv, n nj †Q`K| hw` n Gi GKB cv‡k Aew ’̄Z AšÍt ’̄ †KvYØ‡qi gvb
h_vµ‡g (2x - 7)0 Ges (3x - 8)0 nq| Z‡e AšÍt ’̄ †KvYØ‡qi gvb wbY©q K‡iv|

d) 610 Gi c~iK †KvY I m¤ú~iK †Kv‡Yi gvb wbY©q K‡iv|

e)

cv‡ki wP‡Î l | | m.

(b - a) Gi gvb wbY©q Ki|

6. `xN© DËiag©x cÖkœ t (cÖwZwU cÖ‡kœi gvb 3/4 b¤̂i)

a) GKwU †Kv‡Yi m¤ú~iK †Kv‡Yi gvb Zvi c~iK †Kv‡Yi 4 ¸Y n‡j, †KvYwUi gvb wbY©q K‡iv|
DËi -

D

O

B

C
..

.. A

xO

)

82O

76O110O

)

))

)

n

100O

)

) a

b

l

m
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b) cv‡ki wP‡Î, l | | m.

∠ BAD + ∠ CAE

Gi gvb wbY©q K‡iv|

DËi -

c) cv‡ki wPÎ †_‡K a, b, Ges c Gi gvb wbY©q K‡iv|

d) cv‡ki wP‡Î

l | | m Ges p | | q

n‡j, x, y Ges z

Gi gvb wbY©q K‡iv|

e) A Í̄‡¤¢i mv‡_ B Í̄‡¤¢i wgjvI t

Í̄¤¢¢ - A Í̄¤¢ - B

a) †Kv‡Yi ˆiwLK hyMj i) GKwU mvaviY kxl©we› ỳ Av‡Q

b) 600 Gi m¤ú~iK †KvY ii) mwbœwnZ Ges m¤ú~iK

c) 450 Gi c~iK †KvY iii) 1200

d) ỳwU mwbœwnZ †KvY iv) 450

*****

m

ED A
l

B

)
125O

)

C

100O

)

b

a

c

)

95O

35O

)

)

)

p q

) l

x

110O

) m

))
y

z
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f~wgKv t

wÎfyR nj wZbwU †iLvsk Øviv Ave× GKwU mvgZwjK R¨vwgwZK wPÎ| GKwU wÎfy‡Ri Ask ej‡Z
wZbwU AšÍt ’̄ †Kv‡bv Ges wZbwU evû GB QqwU‡K eySvq|

GKwU wÎfyR‡K ỳB cÖKv‡i †kªwY wef³ Kiv hvq -

K) evû‡f‡`, L) †KvY ‡f‡`|

K) evû‡f‡` wÎfyR wZb cÖKvi -

A) welgevû wÎfyR (Scalene Triangle)

Av) mgwØevû wÎfyR (Isosceles Triangle)

B) mgevû wÎfyR (Equilateral Triangle)

L) †KvY †f‡` wÎfyR wZb cÖKvi -

A) m~²‡KvYx wÎfyR (Acute Triangle)
Av) ’̄~j‡KvYx wÎfyR (Obtuse Triangle)
B) mg‡KvYx wÎfyR (Right Triangle)

GKwU wÎfy‡Ri ga¨gv (Medians of a Triangle)

GKwU wÎfy‡Ri kxl©we›`y †_‡K wecixZ evûi ga¨we›`yi ms‡hvRK
†iLvsk‡K Gi ga¨gv e‡j|  cv‡ki wÎfyR ABC Gi ga¨gv wZbwU AD, BE

Ges CF ci¯úi‡K ‘G’ we› ỳ‡Z †Q` K‡i| GB ‘G’ we› ỳwU‡K ∆∆∆∆∆ABC - Gi
fi‡K› ª̀ (Centroid) e‡j| GKwU wÎfy‡Ri ga¨gvi msL¨v wZbwU|

wÎfyR Ges Gi ag©
(Triangle and its Properties)

lô Aa¨vq

B  C

A

A

B CD

G

F E
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GKwU wÎfy‡Ri D”PZv (Altitude of a triangle)

GKwU wÎfy‡Ri kxl©we› ỳ †_‡K wecixZ evûi ev Gi ewa©Zvs‡ki
Dci Aw¼Z j‡¤̂i ˆ`N©̈ ‡K wÎfy‡Ri D”PZv e‡j|

cv‡ki wÎfyR ABC - Gi D”PZv AE, BD Ges CF wZbwU
ci¯úi ‘O’ we› ỳ‡Z †Q` K‡i| GB ‘O’ we› ỳwU‡K ∆∆∆∆∆ABC-Gi j¤̂we›̀ y
(Orthocentre) e‡j| ‡Kv‡bv wÎfy‡Ri D”PZvi msL¨v wZbwU|

wÎfy‡Ri ewnt ’̄ †KvY Ges Gi ag©

(Exterior Angle of a Triangle and its Property)

GKwU wÎfy‡Ri †h †Kv‡bv GKwU evû‡K ewa©Z Ki‡j †h ewnt ’̄
†Kvb Drcbœ nq †mB †Kv‡Yi gvb Gi wecixZ

ỳBwU AšÍt ’̄ †Kv‡Yi mgwói mgvb|

cv‡ki wÎfyR ABC-Gi GKwU ewnt ’̄ †KvY nj ∠ACD

∴ ∠CAB +  ∠ABC = ∠ACD

myZivs ejv hvq †h, GKwU wÎfy‡Ri †h †Kv‡bv ewnt ’̄ †Kv‡Yi cwigvc Gi Aci ỳBwU wecixZ AšÍt ’̄
†Kv‡Yi mgwói mgvb|

GKwU wÎfy‡Ri wZbwU AšÍt ’̄‡Kv‡Yi mgwó (Angle Sum Property of a Triangle)

GKwU wÎfy‡Ri wZbwU AšÍt ’̄

†Kv‡Yi mgwó 1800 ev ỳB mg‡KvY|

cv‡ki wÎfyR ABC-Gi ∠1 + ∠2 + ∠3 = 1800

    ev,  ∠ABC + ∠BCA + ∠CAB = 1800

mgevû wÎfyR Ges mgwØevû wÎfyR (Equilateral and Isosceles Triangle)

GKwU wÎfy‡Ri wZbwU evûi ˆ`N ©̈ mgvb n‡j wÎfyRwU‡K mgevû wÎfyR e‡j| mgevû wÎfy‡Ri †¶‡Î
wÎfy‡Ri cÖ‡Z¨KwU †Kv‡Yi gvb mgvb|

cv‡ki wP‡Î ∆∆∆∆∆ABC - Gi AB = BC = CA

     ∴  ∆ ∆ ∆ ∆ ∆ABC mgevû wÎfyR|

     ev,  ∠ABC =  ∠BCA = ∠CAB = 600

A

B C

O

F

E

D

A

B DC

A

B C

A

B C

( (

(

1 2

3
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mgwØevû wÎfyR (Isosceles Triangle)

GKwU wÎfy‡Ri `yBwU evûi ˆ`N©¨ mgvb n‡j wÎfyRwU‡K mgwØevû wÎfyR e‡j|

cv‡ki wP‡Î ∆∆∆∆∆XYZ - Gi XY = XZ.

myZivs ∆∆∆∆∆XYZ GKwU mgwØevû wÎfyR|

wP‡Î ∆∆∆∆∆XYZ - Gi XY = XZ

∴ ∠ XYZ = ∠XZY

GKwU wÎfy‡Ri evûi ˆ`‡N©̈ i ag©vejx

(Property of the Length of Sides of a Triangle)

GKwU wÎfy‡Ri †h †Kv‡bv ỳBwU evûi ˆ`‡N©̈ i mgwó Gi Z…Zxq evû A‡c¶v e„nËi|

cv‡ki wÎfyR ABC Gi

AB + BC > AC

BC + CA > AB

CA + AB > BC

mg‡KvYx wÎfyR Ges wc_v‡Mviv‡mi Dccv`¨

(Right-Angled Triangles and Pythagoras Theorem)

GKwU wÎfy‡Ri †h-‡Kv‡bv GKwU †Kv‡Yi gvb 900 n‡j wÎfyRwU‡K mg‡KvYx wÎfyR e‡j| mg‡KvYx
wÎfy‡Ri mg‡KŠwYK we› ỳi wecixZ evûi ˆ`N©̈  e„nËi nq| GB evûwU‡K mg‡KvYx wÎfy‡Ri AwZfyR e‡j|

cv‡ki wÎfyR ABC - Gi

           ∠ ABC = 900

∴ ∆∆∆∆∆ABC mg‡KvYx wÎfyR

    Ges AC = AwZfyR|

mg‡KvYx wÎfy‡Ri AwZfy‡Ri ˆ`‡N©̈ i eM© Aci ỳB evûi ˆ`‡N ©̈i e‡M©i mgwói mgvb| GB MvwYwZK

wee„wZwU wc_v‡Mviv‡mi Dccv`¨ bv‡g L¨vZ|

†KejgvÎ mg‡KvYx wÎfy‡Ri †¶‡Î e„nËg evûi eM© Aci ỳB evûi ˆ`‡N©̈ i e‡M©i mgwói mgvb| †h me

msL¨vi †¶‡Î GB ag©wU cÖ‡hvR¨ Zv‡`i‡K wc_v‡Mvwiq Îqx e‡j| †hgb - 3, 4, 5 ; 6, 8, 10

X

Y Z

A

B C

B C

A



42

MwYZ IqvK©eyK : mßg †kÖwY

AbykxjbxÑ 6

AwZ msw¶ß DËiag©x cÖkœ t (cÖkœgvb - 1)

1. GKwU wÎfy‡Ri ga¨gvi msL¨v KqwU?

DËi - GKwU wÎfy‡Ri ga¨gvi msL¨v 3 wU|

2. GKwU wÎfy‡Ri D”PZvi msL¨v KqwU?

DËi -

3. cÖ̀ Ë wP‡Î ewnt ’̄‡KvY x - Gi gvb wbY©q K‡iv|

a) b) c)

4. cÖ̀ Ë wP‡Î A Í̄t ’̄‡KvY x - Gi gvb wbY©q K‡iv|

a) b) c)

5. †Kv‡bv wÎfy‡Ri ỳBwU †Kv‡Yi gvb 300 Ges 900 n‡j Aci †KvYwUi gvb wbY©q K‡iv|

6. mg‡KvYx wÎfy‡Ri e„nËg evûwUi bvg wjL|

7. ∆∆∆∆∆ABC Gi ∠A = 350 Ges ∠B = 650, n‡j ∠C -Gi gvb wbY©q K‡iv|

8. mg‡KvYx wÎfy‡Ri GKwU †Kv‡Yi gvb 360 n‡j, Aci m~² †KvYwUi gvb wbY©q K‡iv|

k~b¨ ’̄vb c~iY K‡iv t (cÖkœgvb - 1)

1. GKwU wÎfy‡Ri D”PZvi msL¨v ........................ wU|  DËi - 3 wU

2. GKwU wÎfy‡Ri ga¨gvi msL¨v ........................ wU|

3. GKwU wÎfy‡Ri wZbwU AšÍt¯’‡Kv‡Yi gv‡bi mgwó ...........................|

110O

50O

x

)

) )

   x
30O

80O

)

) )

x

50O

70O )

)

)
x

30O

60O

)

)

x

130O )

)

30O

80O

x

)

)
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4. mgevû wÎfy‡R cÖ‡Z¨KwU †Kv‡Yi gvb ............................|

5. GKwU wÎfy‡Ri †h-‡Kv‡bv ỳBwU evûi ˆ`‡N©̈ i mgwó Gi Z…Zxq evû A‡c¶v ............................|

6. wÎfy‡Ri ỳBwU evûi ˆ`‡N©̈ i e‡M©i mgwó Aci evûi e‡M©i mgvb n‡j wÎfyRwU‡K ..................... e‡j|

7. GKwU wÎfy‡Ri wZbwU evûi ˆ`N©̈  mgvb n‡j wÎfyRwU‡K ..................... e‡j|

8. GKwU wÎfy‡Ri ỳBwU evûi ˆ`N©̈  mgvb n‡j Zv‡K ........................ e‡j|

9. GKwU wÎfy‡Ri †h †Kv‡bv ewnt¯’ †Kv‡Yi cwigvc Gi Aci `yBwU wecixZ ...................... mgwói
mgvb|

10. GKwU mg‡KvYx wÎfy‡Ri, AwZfy‡Ri eM© = ...........................|

bx‡Pi wee„wZ¸‡jv mZ¨ n‡j (T) Ges wg_¨v n‡j (F) †j‡Lv t (cÖkœgvb - 1)

1. GKwU wÎfy‡Ri wZbwU AšÍt ’̄‡Kv‡Yi gv‡bi mgwó 1800 ev ỳB mg‡KvY|

2. GKwU wÎfy‡Ri ga¨gvi msL¨v 2 wU|

3. wÎfy‡Ri `yBwU evûi  ˆ`‡N©¨i mgwó Aci evûi e‡M©i mgvb n‡j wÎfyRwU m~²‡KvYx wÎfyR nq|

4. GKwU wÎfy‡Ri `yBwU evûi ˆ`‡N©¨i AšÍi Z…Zxq evûi ˆ`N©¨ A‡c¶v †Qv‡Uv n‡e|

5. GKwU wÎfy‡Ri kxl©we› ỳ †_‡K wecixZ evûi ga¨we› ỳi ms‡hvRK †iLvsk‡K Gi ga¨gv e‡j|

6. mg‡KvYx wÎfy‡Ri mg‡KŠwYK we› ỳi wecixZ evû‡K wÎfy‡Ri AwZfyR e‡j|

7. mgevû wÎfy‡Ri cÖ‡Z¨KwU †Kv‡Yi gvb 800

8. GKwU wÎfy‡Ri Ask ej‡Z wZbwU AšÍt¯’‡KvY Ges wZbwU evû GB QqwU‡K eySvq|

9. GKwU wÎfy‡Ri †h-†Kv‡bv `yBwU evûi ˆ`‡N©¨i mgwó Gi Z…Zxq evû  A‡c¶v e„nËi nq|

10. mg‡KvYx wÎfy‡Ri AwZfy‡Ri ˆ`N©̈  e„nËg|

ˆbe©̈ w³K cÖkœvejx t mwVK DË‡ii cv‡k ( √ ) wPý `vI t (cÖkœgvb - 1)

1. GKwU wÎfy‡Ri wZbwU AšÍt ’̄‡Kv‡Yi gv‡bi mgwó -

a) 1200 b) 1800 c) 900 d) 1500

DËi - b) GKwU wÎfy‡Ri wZbwU AšÍt ’̄‡Kv‡Yi gv‡bi mgwó 1800.

2. mgevû wÎfy‡Ri cÖ‡Z¨KwU †Kv‡Yi cwigvc -

a) 600 b) 900 c) 1200 d) 1800

3. GKwU wÎfy‡Ri †h †Kv‡bv ewnt ’̄ †Kv‡Yi cwigvc Gi Aci ỳBwU wecixZ-
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a) ewnt¯’ †Kv‡Yi mgwói mgvb    b) AšÍt ’̄ †Kv‡Yi mgwói mgvb

c) ỳB mg‡Kv‡Yi mgvb    d) ỳB my²‡Kv‡Yi mgvb

4. GKwU wÎfy‡Ri kxl©we› ỳ †_‡K wecixZ evûi Dci Aw¼Z j‡¤̂i ˆ`N©̈  wÎfyRwUi -

a) ga¨gv b) AwZfyR c) mgwØLÛK d) D”PZv

5. †Kv‡bv wÎfy‡Ri †¶‡Î e„nËg evûi eM© Aci ỳB evûi ˆ`‡N©̈ i e‡M©i mgwói mgvb n‡j wÎfyRwU n‡eÑ

a) mg‡KvYx wÎfzR b) m~ÿ‡KvYx wÎfzR c) ’̄~j‡KvYx wÎfzR d) mgevû wÎfzR

6. bx‡Pi Îqx¸‡jvi g‡a¨ †KvbwU mg‡KvYx wÎfyR MVb Ki‡e?

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

7. †Kv‡bv wÎfy‡Ri GKwU †KvY 600 Ges Aci ỳBwU †KvY mgvb| mgvb †KvY ỳBwUi cÖ‡Z¨KwUi gvb -

a) 500 b) 600 c) 700 d) 800

8. cv‡ki wP‡Î ∠ ACD = ?

a) 500 b) 550

c) 1200 d) 450

9. GKwU mg‡KvYx wÎfy‡Ri AwZfy‡Ri ˆ`N©̈  17 †mwg Aci ỳB evûi g‡a¨ GKwUi ˆ`N©̈  8 †mwg n‡j Z…Zxq
evûi ˆ`N©̈  n‡e -

a) 15 †mwg b) 16 †mwg c) 17 †mwg d) 18 †mwg

10. †Kv‡bv wÎfy‡Ri cÖ‡Z¨KwU †Kv‡Yi gvb mgvb n‡j wÎfyRwU n‡e -

a) mgevû wÎfzR b) mgwØevû wÎfzR c) welgevû wÎfzR d) mg‡KvYx wÎfzR

msw¶ß DËiag©x cÖkœ t (cÖkœgvb - 2)

1. 3 †mwg, 4 †mwg I 5 †mwg ˆ`N©̈ wewkó wZbwU evû GKwU mg‡KvYx wÎfyR MVb Ki‡e wK?

DËi - 32 = 3 xxxxx 3 = 9,  42 = 4 x x x x x 4 = 16,  52 = 5 x 5 = 25

32 + 42 = 9 + 16 = 25 = 52

32 + 42 = 52

A_©vr wÎfyRwUi ỳBwU evûi ˆ`‡N©̈ i e‡M©i mgwó Aci evûi e‡M©i mgvb|

myZivs, wÎfyRwU mg‡KvYx wÎfyR|

A

B

CC

C

75O

45O

D

.
C
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2. cv‡ki wPÎ¸‡jv †_‡K x-Gi gvb wbY©q K‡iv|

a) DËi - b) DËi -

3. wb¤œwjwLZ ‰`N©̈  wewkó evû Øviv wÎfyR MVb Kiv hvq wKbv?

a) 2 ‡mwg, 3 ‡mwg, 5 ‡mwg

b) 3 ‡mwg, 6 ‡mwg, 7 ‡mwg

4. mg‡KvYx wÎfyR ABC Gi mg‡KŠwYK we› ỳ C. hw` AB = 25 ‡mwg Ges AC = 7 ‡mwg nq, Z‡e BC

wbY©q K‡iv|

5. cv‡ki wPÎ¸‡jv †_‡K x Gi gvb wbY©q K‡iv|

a) b)

6. †Kv‡bv GKwU wÎfy‡Ri ewnt ’̄‡Kv‡Yi gvb 800 Ges wecixZ ỳBwU AšÍt ’̄ †Kv‡Yi g‡a¨ GKwUi gvb 300

n‡j Aci AšÍt ’̄ †KvYwU wbY©q K‡iv|

7. cv‡ki wP‡Î, ∆∆∆∆∆ABC Gi,

x : y = 2 : 3 Ges ∠ ACD = 1300.

x0, y0, z0 †KvY¸‡jvi cwigvc K‡iv|

8. wÎfy‡Ri wZbwU †Kv‡Yi AbycvZ 3 : 4 : 5 n‡j †KvY¸‡jvi gvb wbY©q K‡iv|

`xN© DËiag©x cÖkœ : (cÖkœgvb - 3/4)

1. †Kv‡bv wÎfy‡Ri GKwU †Kv‡Yi gvb 800 Ges Aci ỳBwU †Kv‡Yi gv‡bi AbycvZ 3 : 7 n‡j, Aci †KvY

ỳBwUi gvb wbY©q K‡iv|

DËi -

C
2x

Cx
xC

C400

15 †mwg

8 †mwg
x6 †mwg

8 †mwg

x

A

C

yO

B D

CCxO .z 0 C

C

130O
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2. GKRb †jvK 24 wgUvi c~e©w`K eivei wM‡q H Ae ’̄vb †_‡K DËi w`‡K 10 wgUvi †Mj| Zvi cÖv_wgK

Ae ’̄vb †_‡K †kl Ae ’̄v‡bi g‡a¨ ~̀iZ¡ wbY©q K‡iv|

DËi -

3. GKwU MvQ f~wg †_‡K 6 wgUvi Dc‡i gP‡K wM‡q Zvi AMÖfvM †Mvov †_‡K 8 wgUvi `~‡i gvwU ¯úk©
Ki‡jv| MvQwUi cÖK…Z D”PZv KZ n‡e ?

4. ACE I BDF wÎfyRØq Øviv Drcbœ

cv‡ki wPÎ †_‡K cÖgvY K‡iv †h,

     ∠A + ∠B + ∠C + ∠D + ∠E + ∠F = 3600

5. f~wgi Dci `Ûvqgvb ỳwU LyuwUi D”PZv 9 wgUvi Ges 14 wgUvi| LyuwUØ‡qi ga¨eZ©x ~̀iZ¡ 12 wgUvi n‡j
LyuwUØ‡qi kxl©Ø‡qi ga¨eZ©x ~̀iZ¡ wbY©q K‡iv|

6. †Kv‡bv GKwU wÎfy‡Ri evû‡K ewa©Z Ki‡j 1200 ewnt†KvY Drcbœ nq| hw` wecixZ A¯Ít¯’ †KvYØ‡qi
AbycvZ 3 : 5 nq| Z‡e wÎfyRwUi †KvY¸‡jvi gvb wbY©q K‡iv|

*****

D

FB

A

EC



MwYZ IqvK©eyK : mßg †kÖwY

47

wÎfy‡Ri me©mgZv
(Congruence of Triangles)

mßg Aa¨vq

f~wgKv
ỳwU e ‘̄i hw` ûeû GKBiKg AvKvi I AvK…wZ _v‡K, Z‡e Zv‡`i me©mg ejv nq| me©mg wÎfyR¸‡jv

Abyiƒc evû Ges †KvY¸‡jvI me© mgvb n‡e| ỳwU wÎfy‡Ri me©mgZv †evSv‡bvi Rb¨ ≅≅≅≅≅ wPý e¨envi Kiv nq|

∆∆∆∆∆ ABC      ∆      ∆      ∆      ∆      ∆ XYZ

Abyiƒc evû Abyiƒc †KvY

AB  =  XY ∠A    =   ∠ X

BC  =  YZ ∠ B    =   ∠ Y

AC  =  XZ ∠ C    =   ∠ Z

g‡b †i‡Lv :

i) wÎfy‡Ri QqwU Dcv`vb :

GKwU wÎfy‡Ri QqwU Dcv`vb Av‡Q|

wZbwU evû :    AB, BC, CA

A

C

)))) ) ) )

))))))))))
B

)))))

X

Z

)))) ) ) )

))))))))))
Y

)))))

A

C B
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wZbwU †KvY :   ∠BAC,  ∠ABC,  ∠BCA

ii) me©mgZv :

ỳwU e ‘̄ AvKvi I AvK…wZ Dfqw`K †_‡K mgvcwZZ n‡j e ‘̄ ỳwU‡K me©mg e‡j|

iii) ev Í̄eRxe‡b me©mgZvi D`vniY :

i) GKB c¨v‡K‡Ui we¯‹zU|

ii) GKB †m‡Ui Kv‡bi ỳj|

iii) GKB AvKvi I AvK…wZi ỳwU BU|

iv) ỳwU †iLvs‡ki me©mgZv

ỳwU †iLvsk me©mg n‡e hw` Zv‡`i ˆ`N©̈  mgvb nq|

A_ev, ỳwU mgvb ˆ`‡N©̈ i †iLvsk me©mg nq|

v) ỳwU †Kv‡Yi me©mgZv

ỳwU †KvY me©mg n‡e hw` †KvY ỳwUi cwigvc mgvb nq|

A_ev, mgvb cwigv‡ci ỳBwU †KvY me©mg n‡e|

vi) ỳwU e„‡Ëi me©mgZv

ỳwU e„Ë me©mg n‡e hw` Zv‡`i e¨vmv‡a©i ˆ`N©̈  mgvb nq|

A_ev, mgvb ˆ`‡N©̈ i e¨vmva© wewkó ỳwU e„Ë me©mg n‡e|

vii) eM©‡¶‡Îi me©mgZv

ỳwU eM©‡¶Î me©mg n‡e hw` Zv‡`i evûi ˆ`N©̈  mgvb nq|

A_ev, mgvb ‰`‡N©̈ i evûwewkó eM©‡¶Î ci¯úi me©mg n‡e|

viii) AvqZ‡¶‡Îi me©mgZv

ỳwU AvqZ‡¶Î me©mg n‡e hw` GKwUi ˆ`N©̈  I cȪ ’ AciwUi ˆ`N©̈  Ges cÖ‡ ’̄i cwigvc ci¯úi mgvb nq|

ix) wÎfy‡Ri me©mgZv

hw` ∆∆∆∆∆ABC  ≅ ≅ ≅ ≅ ≅  ∆∆∆∆∆PQR nq, Z‡e

Abyiƒc kxl©we› ỳ̧ ‡jv nj -

A Ges P, B Ges Q, C Ges R

A   ↔  P, B  ↔   Q, C  ↔   R

A

B C
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Abyiƒc evû¸‡jv nj -

AB Ges PQ,   AB  ↔   PQ

BC Ges QR,  BC  ↔   QR

AC Ges PR,   AC  ↔   PR

Abyiƒc †Kvb¸‡jv nj -

∠A Ges  ∠P,    ∠A  ↔  ∠P

∠B Ges  ∠Q,   ∠B  ↔ ∠Q

∠C Ges  ∠R,   ∠C  ↔ ∠R

x) ỳwU wÎfy‡Ri me©mgZvi kZ©

i) SSS me©mgZvi m~Î : hw` GKwU wÎfy‡Ri wZbwU evûi ˆ`N©̈  Aci wÎfy‡Ri wZbwU Abyiƒc evûi
ˆ`‡N©̈ i mv‡_ mgvb nq, Z‡e wÎfyR ỳwU me©mg n‡e| G‡K SSS (evû-evû-evû) me©mgZv e‡j|

ii) SAS me©mgZvi m~Î : hw` GKwU wÎfy‡Ri ỳwU evû Ges G‡`i AšÍfy©³ †KvY h_vµ‡g Aci wÎfy‡Ri
Abyiƒc ỳBwU evû Ges AšÍf©y³ †KvY mgvb nq, Z‡e wÎfyR ỳwU me©mg n‡e| G‡K SAS (evû- †KvY-
evû) me©mgZv e‡j|

iii) ASA me©mgZvi m~Î : hw` GKwU wÎfy‡Ri ỳBwU †KvY Ges G‡`i AšÍfy©³ evû Aci GKwU wÎfy‡Ri
Abyiƒc ỳBwU †KvY Ges AšÍfy©³ evû mgvb nq, Z‡e wÎfyR ỳBwU me©mg n‡e| G‡K ASA (†KvY-
evû-†KvY) me©mgZv e‡j|

iv) AAS me©mgZvi m~Î : GKwU wÎfy‡Ri †h-†Kv‡bv ỳBwU †KvY Ges GKwU †Kv‡Yi wecixZ evûi ˆ`N©̈
Aci wÎfy‡Ri Abyiƒc ỳBwU †KvY Ges Abyiƒc GKwU †Kv‡Yi wecixZ evûi ˆ`N©̈  mgvb nq, Z‡e
wÎfyR ỳBwU me©mg n‡e| G‡K AAS (†KvY-†KvY-evû) me©mgZv e‡j|

v) RHS me©mgZvi m~Î : GKwU mg‡KvYx wÎfy‡Ri AwZfyR Ges †h‡Kv‡bv GKwU evûi ˆ`N©¨ Aci
GKwU mg‡KvYx wÎfy‡Ri AwZfyR Ges Abyiƒc evûi ˆ`N©̈  mgvb n‡j, mg‡KvYx wÎfyR ỳBwU me©mg n‡e|
G‡K RHS me©mgZv e‡j|

Abykxjbx- 7

1. k~b¨ ’̄vb c~iY K‡iv : (cÖkœgvb-1 b¤̂i)

i) mg‰`‡N©¨i `ywU †iLvsk .......................... nq| DËi- me©mg

ii) GKB cwigv‡ci `ywU †KvY .......................... nq|

iii) ỳwU me©mg †Kv‡Yi GKwUi cwigvc 800 n‡j, AciwUi cwigvc ....................... n‡e|

iv) `yBwU me©mg eM©‡¶‡Îi evûi ‰`N©¨ ........................... nq|

P

Q R
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v) AB I AC evûi AšÍfy©³ †KvY nj ..........................|

vi) ∠QPR Ges ∠PQR Gi AšÍfy©³ evûwU nj ..........................|

vii) me©mg e¯‘¸‡jv GKwU AciwUi .......................... cÖwZwjwc|

viii) hw` F
1
 Ges F

2
 wPÎ ỳBwU me©mg nq, Z‡e Avgiv .......................... wn‡m‡e wjL‡Z cvwi|

2. mZ¨ n‡j (T) Ges wg_¨v n‡j (F) †j‡Lv : (cÖkœgvb-1 b¤̂i)

i) ỳwU me©mg wÎfy‡Ri cwimxgv mgvb nq| DËi- T

ii) ỳwU wÎfy‡Ri me©mgZvi GKwU m~Î nj AAA (†KvY-†KvY-†KvY)|

iii) ỳwU me©mg wÎfy‡Ri Abyiƒc evû I Abyiƒc †KvY¸‡jv mgvb nq|

iv) AAS (†KvY-†KvY-evû) wÎfy‡Ri me©mgZvi m~Î bq|

v) mg Í̄ wÎfyR¸‡jv me©mg|

vi) cv‡ki wP‡Î, ∆∆∆∆∆ABD ≅≅≅≅≅ ∆ ∆ ∆ ∆ ∆CBD n‡e

SSS (evû-evû-evû) ag© e¨envi K‡i|

vii) ỳwU wÎfyR me©mg n‡j Zv‡`i †¶Îdj mgvb nq|

3. mwVK DËiwU wbe©vPb K‡iv : (cÖkœgvb- 1 b¤̂i)

i) wb‡Pi †Kvb& kZ©wU wÎfy‡Ri me©mgZvi m~Î bq?

a) SSS b) AAA c) SAS d) ASA

DËi- (b)

ii) hw` ∆∆∆∆∆ABC ≅≅≅≅≅  ∆  ∆  ∆  ∆  ∆PQR nq, Z‡e ∠A Gi Abyiƒc †KvY n‡e -

a)  ∠P b)    ∠Q c)   ∠R d) †Kv‡bvwUB bq|

iii) SSS m~Î Øviv ∆∆∆∆∆ABC ≅≅≅≅≅ ∆∆∆∆∆PQR n‡e hw` AB = PQ Ges BC = QR Ges

a) CA = RP nq b) AB = QR nq

c) BC = PQ nq d) †Kv‡bvwUB bq|

iv) cÖ`Ë wÎfzRØ‡qi

∠ BAC = ∠YXZ,

AB = XY Ges

D

A CB

X

Y Z

A

B C



MwYZ IqvK©eyK : mßg †kÖwY

51

     AC = XZ n‡j,

∴  ∆  ∆  ∆  ∆  ∆ABC  ≅≅≅≅≅  ∆ ∆ ∆ ∆ ∆ XYZ nIqvi kZ©wU nj

a) SSS b) SAS c) AAS d) RHS

v) ∆ ∆ ∆ ∆ ∆ BCA ≅  ≅  ≅  ≅  ≅   ?

? wP‡ý wÎfyRwU n‡e

a) ∆ ∆ ∆ ∆ ∆ BTA b) ∆ ∆ ∆ ∆ ∆ BAT

c) ∆ ∆ ∆ ∆ ∆ ABT d) ∆ ∆ ∆ ∆ ∆ ATB

4. AwZ msw¶ß DËiag©x cÖkœ : (cÖkœgvb-1 b¤̂i)

i) ∆∆∆∆∆ABC ≅≅≅≅≅  ∆∆∆∆∆PQR. Ges AB = 5 ‡mwg n‡j PQ Gi ‰`N©̈  KZ?

DËi -    AB = PQ = 5 †mwg

ii) cv‡ki wP‡Î ỳBwU wÎfyR †Kvb&

me©mgZvi m~Î Øviv me©mg n‡e?

DËi-

iii) ∆ ∆ ∆ ∆ ∆ DEF Ges ∆ ∆ ∆ ∆ ∆ PQR, Gi ∠E = 800,  ∠F = 300, EF = 5 ‡mwg, ∠P = 800, PR = 5

†mwg, ∠R = 300. n‡j, †Kvb& kZ© Øviv wÎfyR ỳwU me©mg n‡e?

DËi-

iv) me©mgZv Kv‡K e‡j?

DËi-

AB

C

T

(((((
((((((((((

(((((

B

C A
90O

90O

3.6 †mwg

D
3.6 †mwg
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v) cv‡ki wÎfyR ỳwU me©mg n‡e wK?

DËi-

vi) cv‡ki wP‡Î cÖ̀ Ë wÎfyR ỳBwU me©mg n‡j x Gi gvb KZ n‡e?

DËi-

5. msw¶ß DËiag©x cÖkœ : (cÖkœgvbÑ2 b¤̂i)

i) ∆∆∆∆∆ABC ≅≅≅≅≅  ∆ ∆ ∆ ∆ ∆PQR. n‡j a I b Gi gvb KZ n‡e?

DËi-

∆∆∆∆∆ABC ≅≅≅≅≅ ∆∆∆∆∆PQR

ä a = 600

∴  b = 400 [Abyiƒc †KvY]

ii) ∆∆∆∆∆ABC  ≅≅≅≅≅  ∆ ∆ ∆ ∆ ∆FDE Ges AB = 4 †mwg, EF = 7 †mwg Ges BC = 12 †mwg n‡j, AC Ges DE

Gi gvb KZ n‡e?

DËi-

iii) cv‡ki wP‡Î hw`  ∆∆∆∆∆ABC ≅≅≅≅≅  ∆ ∆ ∆ ∆ ∆DEF, nq, Z‡e x Gi gvb wbY©q K‡iv|

7 †mwg

D

E F
50O

7 †mwg

(((((5 †mwg

A

B C
50O

5 †mwg

(((((

R Q

P

b a

7 †mwg
((((((((((

7 †mwg

A

B C
40O60O ((((((((((

3 †mwg

D

E F
50O

4 †mwg

(((((3 †mwg

A

B C
50O

4 †mwg

((((( x †mwg5 †mwg

A

B C
4 †mwg

(( (((
3 †mwg5 †mwg 30O

D

E F
4†mwg

(( (((
30O 3†mwg(x+2) †mwg
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iv) hw` ∆∆∆∆∆ABC ≅≅≅≅≅ ∆∆∆∆∆PQR nq, Z‡e a I b Gi gvb wbY©q K‡iv|

v) cv‡ki cÖ̀ Ë wP‡Î †Kvb& wÎfyRwU

∆∆∆∆∆PQR Gi m‡½ me©mg? kZ©wUI D‡jøL K‡iv|

6. `xN© DËiag©x cÖkœ : (cÖkœgvb- 3/4 b¤̂i)

i) cv‡ki wP‡Î PS ⊥ QR

Ges ∠ QPR Gi mgwØLÛK nj PS,

cÖgvY K‡iv †h, ∆∆∆∆∆PQS ≅≅≅≅≅ ∆ ∆ ∆ ∆ ∆PRS.

[ASA e¨envi K‡iv]

DËi-

ii) PQR mgwØevû wÎfy‡Ri PQ = PR Ges QR evûi ga¨we› ỳ M.

a) ∆∆∆∆∆PQM Ges ∆∆∆∆∆PRM Gi g‡a¨ mgvb Ask¸‡jv D‡jøL K‡iv|

b) ∆∆∆∆∆PQM  ≅≅≅≅≅ ∆ ∆ ∆ ∆ ∆PRM n‡e wK? hw` nq †Kb?

DËi-

7 †mwg

Q

P

R

(( (((
b(a-3)†mwg

(((((((((( 30O

B

A

C

(( (((
50O

30O

((((((((((

8 †mwg
P

Q R
30O

30O

8 †mwg

(((((

((((( S

P

Q RS
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iii) cv‡ki wP‡Î, CB = OA Ges

AC = OB, cÖgvY K‡iv †h,

∆∆∆∆∆AOB  ≅≅≅≅≅  ∆∆∆∆∆BCA

DËi-

iv) cv‡ki wP‡Î, PA = PB

Ges ∠1 =  ∠2, Zvn‡j

a.   ∆  ∆  ∆  ∆  ∆PAO  ≅≅≅≅≅ ∆ ∆ ∆ ∆ ∆PBO n‡e wK?

      KviY `k©vI|

b.   AO = OB n‡e wK?

DËi-

v) cv‡ki wP‡Î, AQ = PB,

AC = BD Ges ∠A = ∠B.

Zvn‡j ∆∆∆∆∆QAD  ≅≅≅≅≅  ∆∆∆∆∆PBC n‡e wK?

hw` nq Z‡e †Kvb& me©mgZvi ag© e¨envi Ki‡e?

DËi-

C

B A

D

O

A

P O

(((((

(((((

B

1

2

A

D

C

B

Q
P
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vi) cv‡ki wP‡Î, ∠A I ∠B Gi

mgwØLÛK nj AB, †`LvI †h,

AQ = AP Ges BQ = BP.

DËi-

vii) cv‡ki wP‡Î, ∆∆∆∆∆XPY Ges ∆∆∆∆∆ROQ

Gi Abyiƒc mgvb Ask¸‡jv D‡jøL K‡iv|

∆∆∆∆∆XPY  ≅≅≅≅≅ ∆∆∆∆∆ROQ n‡e wK? †Kb?

DËi-

*****

Q

A

P

B

X

O
Y

R

Q
P
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wewfbœ ivwk¸‡jvi Zzjbv
(Comparing Quantities)

Aóg Aa¨vq

aiv hvK, ỳwU †g‡q mxgv I ixZvi D”PZvi Zzjbv Kiv n‡”Q| mxgvi D”PZv 160 ‡mwg Ges ixZvi D”PZv 120

†mwg|

Zvn‡j,

=   
4

3

[ ∴ mxgvi D”PZv = 
4

3
 × ixZvi D”PZv]

mxgvi D”PZv : ixZvi D”PZv = 4 : 3

co‡Z n‡e 4 is to 3

 
4

3
 ev 4 : 3 nj Zv‡`i D”PZvi AbycvZ| hw` x Ges y GKB GKK wewkó ỳwU ivwk (y ≠ 0) nq, Z‡e

x

y
 nj x Ges y Gi AbycvZ|

kZKiv ej‡Z Kx †evSvq

Percent kãwU j¨vwUb kã ‘Per centum’ †_‡K G‡m‡Q hvi A_© ÔcÖwZ kZ‡KÕ|

mxgvi D”PZv 160 ‡mwg

ixZvi D”PZv 120 ‡mwg
=
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ZvB, 0.75 = (0.75 xxxxx 100) = 75 %

Ges  
1

4
 = (

1

4
     × 100) % = 25 %

Abyiƒ‡c, 50% =  
50

100
 = 

1

2
   = 0.5

** kZKiv e„w×   = ( ×  100) %

µq Ges weµq

†Kv‡bv wRwb‡mi µqg~j¨‡K (Cost Price) †jLv nq CP. weµqg~j¨‡K (Selling Price) †jLv nq
SP. hw`, SP > CP nq, ZLb jvf nq| hw`, CP > SP nq, Zvn‡j ¶wZ nq|

ZvB, Avgiv wjL‡Z cvwi -

i). jvf = SP - CP ii. ¶wZ = CP - SP

iii). kZKiv jvf  = (            ×  100) %

iv). kZKiv ¶wZ = (            ×  100) %

mij mỳ

Avgiv †h UvKv avi w`B ev FY wbB, Zv‡K ejv nq Avmj ev Principal(P)| GKwU wbwÏ©ó my‡`i nvi (R)

_v‡K Ges wbwÏ©ó mgq (T) ci mỳ  (I) wnmve Kiv nq|

ZvB Avgiv wjL‡Z cvwi,  mij mỳ  = 
P R T

100

× ×

mỳ -Avmj = Avmj + mỳ

Abykxjbx- 8

1. mZ¨ n‡j ‘T’ Ges wg_¨v n‡j ‘F’ wjL : (cÖkœgvbÑ 1)

D`vniY : 1 : 2 AbycvZwU 2 : 1 Abycv‡Zi mgZzj¨| DËi - F

i) µqg~j¨ = weµqg~j¨, n‡j jvf ev ¶wZ nq bv|

e„w×i cwigvY

c~‡e©i ivwki gvb

 jvf

 µqg~j¨ (CP)

 ÿwZ

 µqg~j¨ (CP)
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ii) 2% ej‡Z †evSvq cÖwZ nvRv‡i ỳB|

iii) gvbwPÎ A¼‡b †¯‹j e¨envi Avek¨K|

iv) 4 : 1  <  2 : 1

v) ỳwU ivwki AbycvZ wjL‡Z n‡j ivwk ỳwU‡K GKB GK‡K ivL‡Z nq|

vi) mỳ -Avmj = Avmj + mỳ

vii) ¶wZ = weµqg~j¨ - µqg~j¨

viii) 50% ej‡Z 
1

2
 Ask‡K †evSvq|

2. k~b¨ ’̄vb¸‡jv c~iY K‡iv : (cÖkœgvb - 1)

         weeiY       AbycvZ
D`vniY

10 wKMÖv Ges 5 wKMÖv  2 : 1

i) 18 wg Ges 9 wg

ii) 18 UvKv Ges 3 UvKv

iii) 30 w`b Ges 5 w`b

iv) 80 cqmv Ges 8 UvKv

v) 1 wKMÖv Ges 250 MÖv

3. kZKiv nvi wjL : (cÖkœgvb - 1)

cÖkœ bs
Ask / fMœvsk       kZKiv wnmve

1

4
    25%

i)
3

5

ii)
7

10

iii)
17

20

iv)
3

8

v)
7

13
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4. msw¶ß DËiag©x cÖkœ : (cÖkœgvb - 2)

D`vniY : 15 wU Kj‡gi `vg 135 UvKv n‡j, Ggb 10 wU Kj‡gi `vg KZ?

DËi - 15 wU Kj‡gi `vg = 135 UvKv

∴ 1 wU Kj‡gi `vg =  
135

15
 UvKv

∴ 10 wU Kj‡gi `vg  =
135

15
 × 10 = 90 UvKv

i) GKwU we`¨vj‡q 800 Rb QvÎ-QvÎxi g‡a¨ 72 Rb Abycw ’̄Z _vK‡j KZ kZvsk Abycw ’̄Z wQj?

DËi -

ii) beg †kªYxi 90% QvÎxi evB-mvB‡Kj i‡q‡Q wKš‘ 20 Rb QvÎxi †bB| beg †kªYx‡Z †gvU QvÎx
msL¨v KZ?

DËi -

iii) 40% hw` 180 nq, Z‡e m¤ú~Y© Ask KZ n‡e?

iv) ivg GKwU wUwf 500 UvKvq wK‡b 10% jv‡f wewµ Kij| wUwfwUi weµqg~j¨ KZ n‡e?

v) 8% evwl©K mijmy‡`i nv‡i 1200 UvKvi 3 eQ‡ii mỳ  KZ n‡e?
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5. `xN© DËiag©x cÖkœ : (cÖkœgvb - 3/4)

D`vniY : GKwU we`¨vj‡q QvÎ-QvÎxi msL¨vi AbycvZ 5 : 4, †gvU QvÎ-QvÎx 630 Rb| QvÎ I QvÎxi
msL¨v wbY©q K‡iv|

DËi - †gvU QvÎ-QvÎxi msL¨v = 630 Rb

QvÎ I QvÎxi AbycvZ = 5 : 4

∴ we`¨vj‡q Qv‡Îi msL¨v = 630 × 
5

(5 + 4)

= 630 × 
5

9
 = 350 Rb

Ges QvÎxi msL¨v  = 630 × 
5

(5 + 4)

        = 630 × 
4

9
 = 280 Rb

i) GKwU ‡`vKv‡b 900 wU wRwbm i‡q‡Q| Gi g‡a¨ 45 wU ÎæwUhy³| ÎæwUnxb wRwbm KZ kZvsk
i‡q‡Q?

DËi -

ii) 240 UvKvq GKwU dzUej wK‡b †`vKvb`vi †mwU 6% ¶wZ‡Z wewµ Kij| dzUejwUi weµqg~j¨
KZ wQj?

iii) GKwU ‡`vKv‡b GKwU †iwWI 630 UvKvq wewµ Kivq †`vKvb`v‡ii 5% jvf nj| †mwUi µqg~j¨
KZ wQj?

iv) iwng 12% evwl©K mijmy‡`i nv‡i 2400 UvKv avi Kij| 5 eQi †k‡l Zv‡K KZ UvKv cwi‡kva
Ki‡Z n‡e?
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v) evwl©K 6% mijmy‡`i nv‡i 9600 UvKv avi †`Iqv nj| 3
1

2
 eQi ci my‡`-Avm‡j KZ UvKv n‡e?

vi) GKwU wRwb‡mi µqg~j¨ 1000 UvKv| GwU 2000 UvKvq wewµ Kiv nj| kZKiv jv‡fi nvi KZ n‡e?

vii) ixZv 5000 UvKv avi K‡i 2 eQi ci mijmy‡` mỳ -Avmj 7000 UvKv †diZ w`‡jv| mỳ  Ges
kZKiv my‡`i nvi wbY©q K‡iv|

viii) kZKiv KZ mijmy‡`i nv‡i 1000 UvKv 10 eQ‡i my‡`-Avm‡j wØ¸Y n‡e?

ix) GKwU MÖv‡gi RbmsL¨v 20000 Rb| cyiæl Ges gwnjvi AbycvZ 4 : 1 n‡j, gwnjvi msL¨v KZ
n‡e?

6. ÔKÕ Í̄‡¤¢i mv‡_ ÔLÕ Í̄¤¢ †gjvI : (cÖkœgvb - 5)

ÔKÕ - Í̄¤¢  ÔLÕ - Í̄¤¢

i) 25 % a) 100

ii) 0.5 b) 
1

4

iii) 150% c) 50%

iv) 200 Gi 50% d) 150

v) 200 Gi 75% e) 1.5

f) 75

*****
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gyj` msL¨v Av‡jvPbv Kivi c~‡e© Avgiv cÖv_wgK welq¸‡jvi c~bive„wË Ki‡ev| g‡b Kwi,  a I b ỳwU
ALÛ msL¨v| hv‡`i †hvMdj = a+b, ¸Ydj = a × b, Ges a  I b Gi we‡qvMdj a - b me mgq ALÛ msL¨v
nq|

wKš‘ †Kv‡bv ALÛ msL¨v, Ab¨ †Kv‡bv ALÛ msL¨v w`‡q m¤ú~Y© iƒ‡c wefvR¨ nq Zv me mgq m¤¢e nq bv|
A_©vr k~b¨ bq Ggb †Kv‡bv ALÛ msL¨v w`‡q Ab¨ †Kv‡bv ALÛ msL¨v m¤ú~Y©iƒ‡c wefvR¨ n‡Z cv‡i A_ev bvI
n‡Z cv‡i| GB mgm¨v mgvav‡b msL¨v c×wZ e¨vcK we Í̄…wZ Kivi cÖ‡qvRb nq|

g‡b ivL‡Z n‡e

ALÛ msL¨v

k~b¨ Ges mKj abvZ¥K I FYvZ¥K c~Y© msL¨v‡K GK‡Î c~Y© msL¨v ev ALÛ msL¨v e‡j| ZvB ......-5, -4, -3,

-2, -1, 0, 2, 3, 5 ....... BZ¨vw` ALÛ msL¨v|

fMœvsk

a

b
 iƒ‡c msL¨v¸‡jv‡K (†hLv‡b a I b ¯̂vfvweK msL¨v) fMœvsk e‡j|

†hgb- 
1

3

4

7
, BZ¨vw` nj fMœvsk|

g~j` msL¨v
(Rational Numbers)

beg Aa¨vq
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g~j` msL¨v

hw` p I q ỳwU ci¯úi †gŠwjK ALÛ msL¨v nq, Z‡e 
p

q
AvKv‡i cÖKvwkZ msL¨v‡K g~j` msL¨v ejv nq,

†hLv‡b q ≠ 0 |

D`vniY t

i)   
5

6

-6

11

6

-17
, ,  msL¨v¸‡jvi cÖwZwU g~j` msL¨v|

ii) k~b¨ GKwU g~j` msL¨v; 0 =
0

1
, †hLv‡b ni = 0 b‡n Ggb `ywU ALÛ msL¨vi fvMdj|

iii) mKj ¯̂vfvweK msL¨v-B g~j` msL¨v| †hgb, 1 =
1

1
, ,2

2

1
3

3

1
= =  BZ¨vw`|

iv) mKj ALÛ msL¨vB g~j` msL¨v|

v) mKj fMœvsk g~j` msL¨v|

abvZ¥K g~j` msL¨v

†h me g~j` msL¨vi je I ni Df‡qB abvZ¥K ev FYvZ¥K ALÛ msL¨v nq Zv‡`i‡K abvZ¥K g~j` msL¨v
e‡j|

†hgb-  
5

4
, ,

−

−

3

8

36

63
 msL¨v¸‡jv abvZ¥K g~j` msL¨v|

FYvZ¥K gyj` msL¨v

†hme g~j` msL¨vi je I ni Df‡qi g‡a¨ †h‡Kv‡bv GKwU FYvZ¥K nq, Zv‡`i‡K FYvZ¥K g~j` msL¨v
e‡j|

†hgb- 
−

− −

3

8

3

8

18

7
, ,  msL¨v¸‡jv FYvZ¥K gyj` msL¨v|

Zzj¨ g~j` msL¨v

GKwU g~j` msL¨vi je I ni‡K k~b¨ e¨wZZ Aci †Kv‡bv ALÛ msL¨v w`‡q ¸Y ev fvM Ki‡j Aci GKwU
Awfbœ g~j` msL¨v cvIqv hvq| GB b~Zb Awfbœ g~j` msL¨v‡K ejv nq cÖ̀ Ë g~j` msL¨vwUi Zzj¨ g~j`
msL¨v|

†hgb t 
1

2
 g~j` msL¨vwU PviwU Zzj¨ g~j` msL¨v njÑ 

2

4

3

6

4

8
, ,  Ges 

5

10
 .
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D`vniY t 1    
3

4
 g~j` msL¨vwU PviwU Zzj¨ g~j` msL¨v wbY©q K‡iv|

mgvavb t     
3

4

=
×

×

=
×

×

=
×

×

=
×

×

3 2

4 2

3 3

4 3

3 4

4 4

3 5

4 5

∴ = = = = =
3

4

6

8

9

12

12

16

15

20

          ∴  
3

4
 Gi Zzj¨ g~j` msL¨v nj- 

6

8

9

12

15

20

12

16
, ,

−

D`vniY t 2

g~j` msL¨v 
−3

8
†K cwiewZ©Ziƒ‡c cÖKvk K‡iv †hLv‡b i) ni = 32 Ges    ii) ni  = - 40 nq|

mgvavb t i) 
−3

8
Gi ni = 8.

n‡ii gvb 32 n‡Z n‡j 8 †K (32  ÷  8 = 4) ev 4 Øviv ¸Y Ki‡Z n‡e|

myZivs
−3

8
Gi je I ni‡K 4 Øviv ¸Y K‡i cvB

  
−

=
− × −

× −

=
−3

8

3 4

8 4

12

32

( ) ( )

( )
, myZivs

−
=

−3

8

12

32

ii) 
−3

8
Gi ni = 8

n‡ii gvb (-40) cvIqvi Rb¨ 8 †K KZ Øviv ¸Y Ki‡Z n‡e?

Aek¨B Zv n‡e (-40)  ÷  8 = -5

myZivs −
=

− × −

× −

=
+

−

3

8

3 5

8 5

15

40

( ) ( )

( )
,    myZivs,  

−
=

+

−

3

8

15

40
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GKwU g~j` msL¨vi Av`k© AvKvi

GKwU g~j` msL¨v‡K Gi Av`k© AvKvi ejv n‡e hw` -

i) g~j` msL¨vwUi ni GKwU abvZ¥K ALÛ msL¨v nq|

ii) je I n‡ii mvaviY ¸YbxqK ïaygvÎ 1 (GK) nq|

D`vniY t wb‡¤œi gyj` msL¨v¸‡jv‡K Av`k© AvKv‡i cÖKvk K‡iv t

i)  
21

35
ii)  

−32

40

mgvavb t i) cÖ̀ Ë msL¨v 
21

35

21 Ges 35 Gi Mmv¸ 7

myZivs, cÖ̀ Ë msL¨v 
21

35
 Gi je I ni‡K 7 Øviv fvM Ki‡j msL¨vwU n‡e|

i)
21

35

21 7

35 7

3

5
=

÷

÷

=

myZivs, 
3

5
nj 

21

35
Gi Av`k© AvKvi|

ii)    cÖ̀ Ë msL¨v 
−32

40

32 Ges 40 Gi M.mv.¸ = 8, myZivs, cÖ̀ Ë msL¨v 
−32

40
Gi je I ni‡K 8 Øviv fvM Ki‡j

msL¨vwU n‡e 
−

=
− ÷

÷

=
−32

40

32 8

40 8

4

5

( )

myZivs,  
−32

40
Gi Av`k© AvKvi 

−4

5

ỳBwU g~j` msL¨vi g‡a¨ Zzjbv t

c×wZ t

avc - 1 : g~j` msL¨v ỳBwUi ni abvZ¥K msL¨vq cwiewZ©Z K‡iv|

avc - 2 : g~j` msL¨v ỳBwUi abvZ¥K ni¸‡jvi j.mv,¸ wbY©q K‡iv|
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avc - 3 : g~j` msL¨v ỳBwUi j.mv.¸ Gi mgvb ni wewkó fMœvs‡k cwiYZ nq|

avc - 4 : cÖvß m „̀k ni wewkó g~j` msL¨vØ‡qi e„nËi je wewkó g~j` msL¨vwUB n‡e e„nËi|

D`vniY- 1 : 
2

3−
 I 

−4

5
 fMœvsk‡K abvZ¥K ni wewkó fMœvs‡k cwiYZ Ki‡Z n‡e?

mgvavb : cÖ_‡gB cÖ‡Z¨KwU fMœvsk‡K abvZ¥K ni wewkó fMœvs‡k cwiYZ Ki‡Z n‡e|

cÖ̀ Ë msL¨v 
2

3

2 1

3 1

2

3−

=
× −

− × −

=
−( )

( ) ( )
 Ges 

−2

3

fMœvsk ỳwUi ni 3 Ges 5 Gi j.mv.¸ = 15

∴   
−

=
− ×

×

=
−2

3

2 5

3 5

10

15

( )  Ges 
−

=
− ×

×

=
−4

5

4 3

5 3

12

15

( )

GLb, (-10) > (-12)

 ∴    
−

>
−

⇒
−

>
−10

15

12

15

2

3

4

5
       myZivs, 

2

3

4

5−

>
−

D`vniY- 2 : wb‡Pi g~j` msL¨v¸‡jv‡K gv‡bi D×©µgvbymv‡i mvRvI (†QvU †_‡K e‡ov)|

i)   
−

−

−3

5

7

10

5

6
, , D×©µgvbymv‡i

mgvavb t cÖ_‡g fMœvsk¸‡jvi ni¸‡jv‡K abvZ¥K msL¨vq cwiYZ Ki‡Z n‡e|

   
7

10

7 1

10 1

7

10−

=
× −

− × −

=
−( )

( ) ( )

myZivs cÖ̀ Ë msL¨v¸‡jv =  
− − −2

5

7

10

5

6
, ,

5, 10, 6 Gi j.mv.¸ = 30

GLb, −
=

− ×

×

=
−

−
=

− ×

×

=
−

−
=

− ×

×

=
−

3

5

3 6

5 6

18

30

7

10

7 3

10 3

21

30

5

6

5 5

6 5

25

3

( )

( )

( )

00
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GLv‡b, 
−

<
−

<
−25

30

21

30

18

30

myZivs,  
−

<
−

<
−5

6

7

10

3

5

g~j` msL¨vi †hvM
cÖ̀ Ë ỳwU g~j` msL¨vi †hvM Ki‡Z n‡e| cÖ_‡gB cÖwZwU g~j` msL¨v‡K abvZ¥K ni wewkó Ki‡Z n‡e|

1) g~j` msL¨v¸‡jvi ni mgvb n‡j, †h‡Kvb ỳwU g~j` msL¨v
p

q
Ges

r

q
†bIqv nj| myZivs, Avgiv ej‡Z

cvwi|

p

q

r

q

p + r

q
+











=

2) g~j` msL¨v¸‡jvi ni Amgvb n‡j,

c×wZ t

avc - 1 : ni¸‡jvi j.mv.¸ wbY©q Ki‡Z n‡e|
avc - 2 : cÖ̀ Ë g~j` msL¨vi ni¸‡jv‡K cÖvß j.mv.¸ Gi mgvb ni wewkó g~j` msL¨vq cÖKvk Ki‡Z
n‡e|
avc - 3 : GLb cÖvß g~j` msL¨v¸‡jv‡K Dc‡ii 1bs wbq‡gi g‡Zv †hvM Ki‡Z n‡e|

D`vniY t       †hvM K‡iv : 
7

27

11

18−

+

mgvavb : cÖ_‡gB g~j` msL¨v 
7

27−
 †K abvZ¥K ni wewkó g~j` msL¨vq cÖKvk Ki‡Z n‡e|

g~j` msL¨vi ni 27 Ges 18 Gi j.mv.¸ = 54

7

27

7 2

27 2

14

54
=

− ×

×

=
−( )

 Ges 
11

18

11 3

18 3

33

54
=

×

×

=

        ∴  
7

27

11

18−

+

=
−

+ =
− +

=
14

54

33

54

14 33

54

19

54

( )

      myZivs, wb‡Y©q †hvM dj = 
19

54
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g~j` msL¨vi we‡qvM

†h †Kv‡bv ỳwU g~j` msL¨v 
a

b
 Ges 

c

d
 n‡j 

a

b

c

d

a

b

c

d
−









 = +

−









GLv‡b 
c

d
 Gi †hvMR wecixZ msL¨v ( )

− c

d
.

∴       
a

b

c

d

a

b

c

d
−









 = + (  Gi †hvMR wecixZ msL¨v)

a

b

c

d
+

−









D`vniY t  
2

3
 †_‡K 

3

4
 we‡qvM K‡iv|

mgvavb t cÖ̀ Ë mgm¨v 
2

3

3

4
−











= 
2

3

3

4
+ (  Gi †hvMR wecixZ msL¨v)

= 
2

3

3

4

8 + (

12 12
+

−







 =

−
=

−9 1)

g~j` msL¨vi ¸Y

ỳwU g~j` msL¨vi ¸Ydj =

hw` ỳwU g~j` msL¨v 
a

b
Ges 

c

d
 nq,

Z‡e, 
a

b

c

d

a c

b d
×









 =

×

×

D`vniY t ¸Ydj wbY©q K‡iv t

i)   
2 5

3 7
× ii)  

−
×

−

18 39

413

mgvavb : mgm¨vwU i)    
2 5

73
×

= 
2 5

7

10

21

×

×

=

3

 je¸‡jvi ¸Ydj

 ni¸‡jvi ¸Ydj
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ii)      
−

×

−

8

13

39

4

          
39

4−
†K abvZ¥K g~j` msL¨v‡Z cÖKvk Ki‡Z n‡e|

 ∴
39

4−
=  

−39

4

GLb,     
−

×
−8

13

39

4

=  
−

×

−

=
− × −

×

8

13

39

4

8 39

13 4

( )

=   
2 3

8 39

13 4

×

×
 [†h‡nZz ỳBwU FYvZ¥K msL¨vi ¸Ydj abvZ¥K nq]

=  6

g~j` msL¨vi fvM

hw` 
a

b
Ges 

c

d
ỳBwU g~j` msL¨v nq †hLv‡b 

c

d
≠ 0  ZLb

       = ( ) (
a

b

c

d

a

b

c

d
÷ = ×  Gi A‡b¨vb¨K)

       =  
a

b

d

c
×

D`vniY t i)     
7

15

2

3
÷       ii)   

− −9

20

3

10
÷

mgvavb t i)      
7

15

2

3

7

15

3

2

7

10
÷ = × =

ii)
− −9

20

3

10
÷

      =  
−

−

9

20 3
×

10
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=  
− −9

20 3
×

10

=  
(− (−9)

20

×

×

10

3

)

=   

3

2

9

20 2

×

×

=
10

3

3
.

Abykxjbx : 9

wb‡Pi cÖkœ̧ ‡jvi mwVK DËiwU wbe©vPb K‡iv t (cÖwZwU 1 b¤̂i)

1. wb‡Pi †Kvb& g~j` msL¨vwU abvZ¥K?

(a) 
−8

7
(b) 

19

13−
(c) 

−

−

3

4
(d) 

−21

13

2. wb‡Pi †Kvb& g~j` msL¨vwU FYvZ¥K?

(a) −
−

( )
3

7
(b) 

−

−

5

8
(c) 

9

8
(d) 

3

7−

3.
−48

60
Gi Av`k© AvKvi njÑ

(a) 
48

60
(b) 

−60

48
(c) 

−4

5
(d) 

−

−

4

5

4. wb‡Pi †KvbwU 
4

5
 Gi Zzj¨ msL¨v

(a) 
5

4
(b) 

16

25
(c) 

16

20
(d) 

15

25

5. wb‡Pi †Kvb& msL¨vwU Zvi A‡b¨vb¨K|

(a) 1 (b) 2 (c)  
1

2
(d) 0

wb¤œwjwLZ wee„wZ¸‡jvi k~b¨ ’̄vb c~iY K‡iv t (cÖwZwU 1 b¤̂i)

6.
−3

5
 nj 0 Gi †P‡q ________|

7.
18

24−
 Gi Av`k© AvKvi nj ________|
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8. −
1

2
 nj 

1

5
 Gi †P‡q ________|

9.
−27

45
Ges 

−3

5
 nj ________ g~j` msL¨v|

10.
2

3
Gi †hvMR wecixZ nj ________|

wb¤œwjwLZ wee„wZ¸‡jv mZ¨ A_ev wg_¨v wKbv †j‡Lv t (cÖwZwU 1 b¤̂i)
11. k~b¨ nj me‡P‡q ÿz̀ ªZg g~j` msL¨v|
12. cÖwZwU ALÛ msL¨v GKwU g~j` msL¨v|
13. cÖwZwU fMœvsk nj GKwU g~j` msL¨v|

14.
4

6
 Gi Zzj¨ msL¨v nj 

2

3
|

15. cÖwZwU g~j` msL¨v GKwU mgMÖ msL¨v|
AwZ mswÿß DËi wfwËK cÖkœ t (cÖwZwU 1 b¤̂i)

16. hw` 
−

=
5

7 28

x
 nq, Z‡e x Gi gvb wbY©q K‡iv|

17.
3

4
†K Giƒc GKwU g~j` msL¨vq cÖKvk K‡iv hvi ni −80 nq|

18.
−15

16
†K Giƒc GKwU g~j` msL¨vq cÖKvk K‡iv hvi je 75 n‡e|

19.
7

15
 Gi Zzj¨ ỳwU g~j` msL¨v wbY©q K‡iv|

20.
−3

5
 Gi A‡b¨vb¨K †j‡Lv|

mswÿß DËi wfwËK cÖkœ : (cÖwZwU 2 b¤̂i)

21.
7

8−
 Ges 

−

−

8

9
 Gi †KvbwU e„nËi?

22.
9

35
 Ges 

4

7
 Gi †KvbwU ÿz̀ ªZi?

23. 3 msL¨vwUi Zzj¨ ỳwU g~j` msL¨v †j‡Lv|

24.
−5

36
 Ges 

−7

12
 Gi †hvMdj wbY©q K‡iv|

25.
−6

5
 †_‡K 

−32

13
 we‡qvM K‡iv|
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26.
−7

10
 †K 

−40

21
 Øviv ¸Y K‡iv|

27. mij K‡iv t − ×
−

32
7

6

28.
4

9
†K 

−









5

12
 Øviv fvM K‡iv|

29. mij K‡iv t ( )− ÷ −








8

5

16

30. mij K‡iv t 1
1

2

5

2
÷ +

`xN© DËiwfwËK cÖkœ : (cÖwZwU 3/4 b¤̂i)

31.
−

−

−3

4

5

12

7

16
, ,  g~j` msL¨v¸‡jv‡K DaŸ©µgvbymv‡i mvRvI|

32.
2

3

3

4

5

6
, ,

−

 g~j` msL¨v¸‡jv‡K Aatµgvbymv‡i mvRvI|

33. ỳwU g~j` msL¨vi †hvMdj 
4

21
; G‡`i GKwU 

5

7
n‡j AciwU KZ?

34.
−5

4
Gi mv‡_ KZ †hvM Ki‡j 

−2

3
 n‡e?

35. −2 Ges −1 Gi ga¨eZ©x PviwU g~j` msL¨v †j‡Lv|

36. −
1

2
 †_‡K KZ we‡qvM Ki‡j we‡qvMdj 2 n‡e|

37. hw` x =
1

10
Ges y =

−3

8
nq, Z‡e x + y Ges x − y wbY©q K‡iv|

38. hw` a =
−2

5
Ges b =

1

2
 nq, Z‡e a b× Ges 

a

b
 wbY©q K‡iv|

39.
1

2

1

4

1

2
6×









 + ×























Gi A‡b¨vb¨K wbY©q K‡iv|

40.
−5

8
Gi mv‡_ KZ ¸Y Ki‡j wbKUZg c~Y©msL¨vwU cvIqv hv‡e?

*****
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Kxfv‡e GKwU †iLvsk, †`Iqv  †iLvs‡ki Dci j¤̂, GKwU †KvY Ges e„Ë A¼b Kiv hvq †Zvgiv Zv

Av‡Mi †kÖwY‡Z wk‡LQ| GB †kÖwY‡Z †Zvgiv GKwU cÖ̀ Ë mij‡iLvi ewnt ’̄ †Kv‡bv we› ỳ w`‡q Kxfv‡e H mij

†iLvi mgvšÍivj mij‡iLv Ges wKQz we‡kl wÎfzR A¼b c×wZ wkL‡e|

GKwU mij‡iLvi mgvšÍivj Aci GKwU mij‡iLv A¼b :

 AB = 6.8 †mwg ˆ`‡N ©̈i GKwU †iLvsk A¼b K‡iv| AB  Gi ewnt¯’ GKwU P we›`y w`‡q †¯‹j Ges

K¤úv‡mi mvnv‡h¨ AB  Gi mgvšÍivj mij‡iLv A¼b K‡iv|

A¼b c×wZ t

avc - 1 :  AB  = 6.8 †mwg GKwU wbw ©̀ó †iLvsk Ges AB  -Gi

ewnt ’̄  GKwU we› ỳ ÔP Õ †bIqv nj|

avc  - 2 : AB †iLvs‡ki Dcwi ’̄ ÔQÕ †h-†Kvb we› ỳ †bIqv nj|

P, Q hy³ Kiv nj|

avc - 3 :  Q we› ỳ‡K †K› ª̀ K‡i †h-†Kvb myweav RbK e¨vmva© w`‡q

GKwU e„ËPvc A¼b Kiv nj|

avc - 4 : G¶‡b P we› ỳ‡K †K› ª̀ K‡i c~‡e©i e¨vmva© (avc - 3) wb‡q GKwU e„ËPvc A¼b Kiv nj| e„ËPvcwU

PQ  ‡K G we› ỳ‡Z †Q` Kij|

e¨envwiK R¨vwgwZ
(Practical Geometry)

`kg Aa¨vq

. . .C

 

 

.

H P D

 

G F

E

QA B
. .
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avc  - 5 :  G ‡K †K› ª̀ K‡i EF - Gi mgvb ˆ`‡N©̈ i e¨vmva© wb‡q GKwU e„ËPvc A¼b Kwi| e„ËPvcwU Av‡Mi

AvuKv e„ËPvcwU‡K H we›`y‡Z †Q` Kij|

avc - 6: P Ges H  we› ỳ w`‡q CD
sruu

 mij‡iLv A¼b Kwi| CD
sruu

  mij‡iLvB nj DwÏó mij‡iLv hv AB  -  Gi

mgvšÍivj Ges P  we› ỳMvgx|

wÎfzR A¼b

I.ÒSSSÓ wÎfzR A¼b t

D`vniY t- †Kv‡bv wÎfzR ABC Gi wZbwU evûi ˆ`N©̈  AB  = 7 ‡mwg, BC  = 5 ‡mwg Ges AC = 6 ‡mwg|

wÎfzRwU A¼b K‡iv|

mgvavb t cÖ_‡g ∆∆∆∆∆ABC -Gi GKwU Lmov wPÎ A¼b Kwi, hvi me¸wj evûi cwigvc †`Lv‡bv nj|

A¼b c×wZ t

1. AB = 7 †mwg, ˆ`‡N ©̈i †iLvsk A¼b Kwi|

2. A †K †K› ª̀ K‡i 6 †mwg e¨vmv‡a©̈ i GKwU e„ËPvc A¼b Kwi|

3. B †K› ª̀ K‡i 5 †mwg, ˆ`‡N ©̈i GKwU e„ËPvc A¼b Kwi|

e„ËPvcwU c~e©eZ©x e„ËPvc‡K C we› ỳ‡Z †Q` K‡i|

4. A, C Ges B, C we› ỳ̧ ‡jv †hvM Kwi|

∆∆∆∆∆ABC -B nj DwÏó wÎfzR|

6 †mwg 5 †mwg

7 †mwg
A B

C

6 †mwg

A

C

C

B

5 †mwg

7 †mwg
A B

 

6 †mwg

C
 

5 †mwg
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II. ÒSASÓ wÎfzR A¼b t

D`vniY t ∆∆∆∆∆ABC A¼b K‡iv, hvi AB = 6.2 †mwg, AC = 4.5 †mwg, ∠BAC = 550.

mgvavb t ∆∆∆∆∆ ABC Gi GKwU Lmov wPÎ A¼b Kwi hvi cwigvc¸‡jv †`Lv‡bv nj|

A¼b c×wZ t

1. AB = 6.2 †mwg ˆ`N ©̈i GKwU †iLvsk As&Kb Kwi|

2. Puv`vi mvnvh¨ wb‡q ∠BAC = 550 A¼b Kwi|

3. A we› ỳ‡K †K› ª̀ K‡iv 4.5 †mwg ˆ`‡N¨©i mgvb e¨vmva©¨

wb‡q GKwU e„ËPvc A¼b Kwi hv AX  †K C we› ỳ‡Z †Q`

K‡i|

4. B, C †hvM Kwi| ∆∆∆∆∆ABC nj DwÏó wÎfzR|

III. ASA wÎfzR A¼b t

D`vniY t ∆∆∆∆∆ABC A¼b K‡iv hvi BC = 5.3 †mwg, ∠B = 450 Ges ∠A = 750.

mgvavb t Avgiv Rvwb †h, wÎfz‡Ri wZbwU †Kv‡Yi mgwó 1800.

∴       ∠ A + ∠B + ∠C = 1800

ev, 750 + 450 +  ∠C = 1800

ev,  ∠C = 600

G¶‡b, ∆∆∆∆∆ABC Gi BC = 5.3 †mwg,  ∠B = 450 Ges ∠C = 600

cÖ_‡g Avgiv ∆∆∆∆∆ABC Gi Lmov wPÎ A¼b Kwi|

C

A B

4.5 †mwg

6.2 †mwg
55O)

A

B C
45O 60O

5.3 †mwg

) )

55O

4.5 †mwg

C X

A B

                                                                    

                                                                    

4.5 †mwg
A

C

6.2 †mwg
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A¼b c×wZ t

1. BC = 5.3 †mwg †iLvsk A¼b Kwi|

2.  ∠ CBX = 450 Ges

 ∠ BCY = 600 A¼b Kwi|

3. awi, BX
uruu

Ges CY
uruu

, ci¯úi‡K

A we› ỳ‡Z †Q` K‡i‡Q|

4. Drcbœ ∆∆∆∆∆ABC-B nj DwÏó wÎfzR|

IV. ‘RHS’ wÎfzR A¼b t

D`vniY t ∆∆∆∆∆ABC A¼b K‡iv hvi f‚wg BC  = 4.8 ‡mwg,

∠ B = 900 Ges AwZf‚R AC = 6.2 ‡mwg|

mgvavb t cÖ_‡g Avgiv ∆∆∆∆∆ABC Gi  me cwigvc wb‡q GKwU Lmov wPÎ A¼b Kwi|

A¼b c×wZ t

1. BC = 4.8 †mwg †iLvsk A¼b Kwi|

2. ∠ CBX = 900 A¼b Kwi|

3. C †K †K› ª̀ K‡i 6.2 †mwg, e¨vmva© wb‡q GKwU e„ËPvc A¼b Kwi| e„ËPvcwU BX
uruu

 †K A we› ỳ‡Z †Q` K‡i|

4. A, C ‡hvM Kwi|  ∆∆∆∆∆ABC B nj DwÏó wÎfzR|

5.3 †mwg

 
 

 

 

 

 
 

 

 

 

Y X

 

 

B C

D

45O 60O

A

 

 

 

 

 

 
 

 

 

6.2 †mwg

4.8 †mwg
B

A

C

 

 

 

 

X

B C

 

 

 

 

A
 

 

 

  

 

6.2 †mwg

4.8 †mwg

CA
6.2 †mwg
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AbykxjbxÑ 10

`xN© DËi wfwËK cÖkœ : (cÖwZwUi gvb 3/4 b¤̂i)

1. 6.3 †mwg ˆ`‡N ©̈i GKwU †iLvsk bvI| GwUi mv‡_ mgvšÍivj Aci GKwU †iLvsk A¼b K‡iv hvi ˆ`N©̈

n‡e 6.3 †mwg|

2. †h †Kv‡bv wÎf‚R ABC A¼b K‡iv| A we› ỳ w`‡q BC Gi mgvšÍivj GKwU mij‡iLv A¼b K‡iv|

3. GKwU wÎfzR     PQR -Gi PQ = 5.3 †mwg, PR = 4.6 †mwg Ges QR = 3.8 †mwg| ∆∆∆∆∆PQR A¼b

K‡iv|

4. wÎfzR     XYZ Gi XZ = 5.5 †mwg, XY = 6.5 †mwg Ges YZ = 5 †mwg. ∆∆∆∆∆XYZ A¼b K‡iv|

5. ∆∆∆∆∆PQR A¼b K‡iv, hvi PQ  = 5.5 †mwg, QR = 6.5 †mwg Ges ∠Q = 400|

6. ∆∆∆∆∆ABC A¼b K‡iv, hvi AB = 5 †mwg, AC  = 4.5 †mwg Ges ∠A = 600. AZtci BC - Gi j¤̂-

mgwØLÛK A¼b K‡iv|

7. ∆∆∆∆∆PQR, A¼b K‡iv, hvi PQ  = 5 †mwg, m ∠PQR = 1050 Ges m ∠QRP = 400.

8. ∆∆∆∆∆ABC A¼b K‡iv hvi  m ∠A = 600, m ∠B = 300 Ges AB  = 5.8 †mwg|

9. GKwU mg‡KvYx mgwØevû wÎfzR ABC, A¼b K‡iv, hvi ∠C = 900 Ges AC  = 6 †mwg|

10. GKwU mg‡KvYx wÎfzR PQR A¼b K‡iv hvi AwZfzR QR = 5.6 †mwg Ges GKwU m~¶è‡Kv‡Yi cwigvc 300

n‡e|
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GB Aa¨v‡q Avgiv wewfbœ mvgZwjK wP‡Îi cwimxgv I †¶Îdj msµvšÍ mgm¨vi mgvavb Ki‡ev|
†Kv‡bv Ave× mvgZwjK wP‡Îi Pvi cv‡ki mxgvbvi †gvU ‰`N ©̈‡K †mB wP‡Îi cwimxgv e‡j|

Avevi, †Kv‡bv Ave× mvgZwjK wPÎ †Kv‡bv mgZ‡ji †h AÂj Ave„Z K‡i iv‡L Zv‡K †mB wP‡Îi
†¶Îdj e‡j|

   1. eM©‡¶Î (Square)

†h PZzf‚©‡Ri cÖwZwU evûi ‰`N ©̈ mgvb

Ges cÖwZwU †Kv‡Yi gvb GK mg‡Kvb

Zv‡K eM©‡¶Î e‡j| G‡¶‡Î ABCD

nj GKwU eM©‡¶Î|

†hLv‡b AB = BC = CD = DA

= a GKK, Ges ∠ A = ∠ B=

∠ C = ∠ D = 900

AC Ges BD nj eM©‡¶‡Îi KY©|

eM©‡¶‡Îi K‡Y©i ‰`N ©̈ = 2 a GKK

cwimxgv Ges †¶Îdj
(Perimeter and Area)

GKv`k Aa¨vq

µwgK
msL¨v mvgZwjK wPÎ cwimxgv (GKK)

†¶Îdj
 (et GKK)

 4a             a2

A

B C

D
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  2. AvqZ‡¶Î (Rectangle)

†h PZzf©~‡Ri wecixZ evû¸wji ˆ`N ©̈

mgvb Ges cÖwZwU

†Kv‡Yi gvb GK

mg‡KvY Zv‡K AvqZ‡¶Î e‡j|

G‡¶‡Î, PQRS GKwU AvqZ‡¶Î|

AvqZ‡¶‡Îi ˆ`N¨©

= QR = PS = l  GKK

AvqZ‡¶‡Îi cȪ ’

= PQ = SR = b GKK

∠ P = ∠ Q = ∠ R = ∠ S = 900

AvqZ‡¶‡Îi K‡Y©i ˆ`N©̈  PR = QS

= l b
2 2

+ GKK|

  3. wÎfyR (Triangle)

wZbwU †iLvsk Øviv mxgve× mvgZwjK

wPÎ‡K wÎfyR e‡j|

∆∆∆∆∆ABC Gi

BC = a GKK,

CA = b GKK,

AB = cGKK

AD ⊥⊥⊥⊥⊥ BC, f~wg = BC, D”PZv = AD

  4. mgevû wÎfyR (Equilateral triangle)

†h wÎfy‡Ri wZbwU evûi ˆ`N©̈  mgvb

Zv‡K mgevû wÎfyR e‡j|

µwgK
msL¨v mvgZwjK wPÎ cwimxgv (GKK)

†¶Îdj
 (et GKK)

2(l + b)                                                 l × b
P

Q R

S

(a+b+c)              
1

2
× f~wg ×     D”PZv

          = 

1

2
× BC×ADB

A

C
a

bc

D
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∆∆∆∆∆XYZ nj GKwU

mgevû wÎfyR,

XY = YZ = ZX = a GKK

mgevû wÎfy‡Ri D”PZv (XP)

= 
3

2
a  GKK

  5. mgwØevû wÎfyR (Isosceles triangle)

‡h wÎfy‡Ri ỳwU evûi ˆ`N ©̈ mgvb Zv‡K

mgwØevû wÎfyR e‡j|

∆∆∆∆∆ABC, GKwU

 mgwØevû wÎfyR

AB = CA = a GKK

BC = b GKK

AD ⊥⊥⊥⊥⊥ BC Ges

BD = DC = 
b

2
 GKK

D”PZv (AD) = a
b2

2

4
− GKK

  6. mg‡KvYx wÎfyR (Right angled triangle)

†h wÎfy‡Ri GKwU †KvY mg‡KvY Zv‡K

mg‡KvYx wÎfyR e‡j|

∆∆∆∆∆PQR Gi

∠ PQR = 900

PQ = a GKK

µwgK
msL¨v

mvgZwjK wPÎ cwimxgv (GKK)
†¶Îdj

 (et GKK)

3a 3

4

2
× a

X

Y Z
P

1

2 4

2
2

× × −b a
b(2a+b)

A

B C
D b

2
b
2

a a

Q Rb

P

a

( )a b a b+ + +
2 2

 

1

2
× ×a b
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QR = b GKK

AwZfyR (PR) = a b
2 2

+  GKK

  7. mvgvšÍwiK (Parallelogram)

†h PZzf©~‡Ri wecixZ evû¸wj mgvb I

mgvšÍivj Zv‡K mvgvšÍwiK e‡j|

GLv‡b ABCD

mvgvšÍwi‡Ki                      2(l + b)               (f~wg × D”PZv)

AB || DC,      l + b

AD || BC

AB = DC = l GKK

AD = BC = b GKK

  8. i¤̂m (Rhombus)

†h mvgvšÍwi‡Ki  cÖwZwU evûi ˆ`N ©̈ mgvb

Zv‡K i¤̂m e‡j|

ABCD i¤̂‡mi                          4a          

1

2
× l

1
 × l

2

AB = BC = CD = DA = a GKK

KY© AC = l
1
 GKK Ges

     BD =  l
2
 GKK

  9. e„Ë (Circle)

G‡¶‡Î O  nj e„‡Ëi †K› ª̀ Ges e„‡Ëi

e¨vmva© (O A) = r GKK| e„ËvKvi

µwgK
msL¨v

mvgZwjK wPÎ cwimxgv (GKK)
†¶Îdj

 (et GKK)

D C

A B

height(D”PZv)

base(f~wg)

A

D

B

C
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AÂ‡ji PZzw`©‡K

†eób K‡i †h ~̀iZ¡

cvIqv hvq Zv‡K

e„‡Ëi cwiwa e‡j|                           2πr               πr2

e„‡Ëi e¨vm nj e¨vmv‡a©i wØ¸b| e„‡Ëi

cwiwa I e¨v‡mi AbycvZ me©̀ v aªæeK|

G‡K π (Pi) Øviv wPwýZ Kiv nq|

mgm¨v mgvav‡bi †¶‡Î π Gi gvb

22

7
ev 3.14 aiv nq|

 10. Aa© e„Ë (Semi-circle)

Aa©e„‡Ëi e¨vmva© = r GKK                     (2r + π r)                  
πr

2

2

  e¨vm = 2r GKK

  11. e„ËvKvi ejq (Circular ring)

ej‡qi, AšÍt e¨vmva© = r GKK cwiwa = 2πr2   πR2 − πr2

ewnt e¨vmva© = R GKK
ej‡qi †ea (Width) = (R - r) GKK cwiwa = 2πR

µwgK
msL¨v

mvgZwjK wPÎ cwimxgv (GKK)
†¶Îdj

 (et GKK)

A B
O rr

r

O
A

O
Ar

R

B
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Abykxjbx - 11

1. k~b¨ ’̄vb c~iY K‡iv t (cÖkœgvb - 1)

a) mKj ...................... nj AvqZ‡¶Î|

b) eM©‡¶‡Îi cwimxgv = ...................... × evûi ˆ`N¨© GKK

c) eM©‡¶‡Îi evû ‰`N ©̈ = ( ................)  GKK

d) eM©‡¶‡Îi K‡Y©i ‰`N¨© = ...................... × evûi ˆ`N¨© GKK

e) eM©‡¶‡Îi ‡¶Îdj = evû 2 × eM© GKK

f) AvqZ‡¶‡Îi ˆ`N¨© = (†¶Îdj ÷ ......................) GKK

g) AvqZ‡¶‡Îi K‡Y©i ˆ`N ©̈ = ( ( Æ̀ N©¨ )  + (.............)2 2  GKK

h) AvqZ‡¶‡Îi cwimxgv = ...................... × (ˆ`N©¨ + cÖ¯’) GKK

i) mgevû wÎfy‡Ri cwimxgv = (...................... × evûi ˆ`N¨©) GKK

j) mgevû wÎfy‡Ri D”PZv = = (
................

)
2

ev evûi ˆ`N©̈  GKK

k) mvgvšÍwi‡Ki †¶Îdj = (...................... × D”PZv) eM© GKK

l) e„‡Ëi cwiwa = (...................... × e¨vm) GKK

m) e„‡Ëi e¨vmva© = (e¨vm ÷ ...................... ) GKK

n) e„‡Ëi †¶Îdj = 
1

2
 × (cwiwa) × ...................... eM© GKK

o) Aa©e„‡Ëi cwiwa = (πr + ...................... ) GKK

2. wee„wZ¸‡jv mZ¨ n‡j (T) Ges wg_¨v n‡j (F) wjL t (cÖkœgvb - 1)

a) wÎfy‡Ri †¶Îdj = (f~wg × D”PZv) eM© GKK

b) Aa©e„‡Ëi ‡¶Îdj =  
πr2

2
eM© GKK

c) e„‡Ëi cwiwa = 2πr2 GKK

d) e„‡Ëi cwiwa I e¨v‡mi AbycvZ me©̀ v aªæeK nq|

e) i¤̂‡mi †¶Îdj = (2 × KY©Ø‡qi ¸bdj) eM© GKK|

f) 1 eM© wgUvi = 10000 eM© †mwg|

(ˆ`N©̈ )2 + (............)2 GKK
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g) eM©‡¶‡Îi evûi ˆ`N ©̈ Zvi cwimxgvi GK PZz_©vsk|

h) eM©‡¶‡Îi K‡Y©i ˆ`N ©̈ = 2 × (evûi ˆ`N ©̈) GKK|

i) mgevû wÎfy‡Ri †¶Îdj = 
3

2
 × (evûi ˆ`N ©̈)2 eM© GKK|

j) e„‡Ëi e¨vmva© = 
 ÿÎdj

π

GKK|

3. AwZ msw¶ß DËiag©x cÖkœ t (cÖkœgvb - 1)

a) GKwU eM©‡¶‡Îi †ÿÎdj 81 eM©‡mwg n‡j Gi evûi ˆ`N ©̈ KZ n‡e?

DËi-

b) GKwU AvqZvKvi eø̈ vK †ev‡W©i ˆ`N ©̈ Ges cȪ ’ h_vµ‡g 3 wgUvi Ges 1.5 wgUvi| eø̈ vK †ev‡W©i
†¶Îdj KZ n‡e?

DËi-

c) GKwU eM©‡¶‡Îi cÖwZwU evûi ˆ`N ©̈ 3 †mwg n‡j Gi K‡Y©i ˆ`N ©̈ wbY©q K‡iv|

DËi-

d) GKwU AvqZvKvi KvM‡Ri †¶Îdj 96 eM©‡mwg Ges ‰`N¨© 12 †mwg n‡j cÖ¯’ wbY©q K‡iv|

e) GKwU AvqZ‡¶‡Îi ˆ`N ©̈ Ges cȪ ’ h_vµ‡g 4 †mwg Ges 3 †mwg| AvqZ‡¶‡Îi K‡Y©i ˆ`N ©̈ wbY©q
K‡iv|

f) GKwU mvgvšÍwi‡Ki f~wgi ˆ`N ©̈ 7 †mwg, D”PZv 8 †mwg n‡j Gi †¶Îdj wbY©q K‡iv|

g) GKwU mgevû wÎfy‡Ri cÖwZwU evûi ˆ`N ©̈ 2 †mwg n‡j, Gi †¶Îdj wbY©q K‡iv|

h) 7 †mwg e¨vmva© wewkó e„‡Ëi cwiwa wbY©q K‡iv|

i) eM©‡¶‡Îi cÖwZwU K‡Y©i ˆ`N ©̈ 12 †mwg n‡j Gi †¶Îdj wbY©q K‡iv|

j) 7 †mwg e¨vmva© wewkó Aa© e„ËvKvi Puv`vi cwiwai wbY©q K‡iv|

†ÿÎdj
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4. ˆbe ©̈w³K cÖkœvejx t- (mwVK DË‡ii cv‡k Ò √ Ó wPý `vI) (cÖkœgvb - 1)

a) GKwU eM©‡¶‡Îi †¶Îdj 72 eM© †mwg| Gi K‡Y©i ˆ`N ©̈ nj

i) 6 2  †mwg ii) 12 †mwg ii) 12 2  †mwg      iv) 8 †mwg

b) GKwU AvqZ‡¶‡Îi ˆ`N ©̈ 12 †mwg Ges K‡Y©i ‰`N ©̈ 13 †mwg| AvqZ‡¶‡Îi cȪ ’ nj-

i) 1 †mwg ii) 25 †mwg iii) 5 †mwg iv) 12.5 †mwg

c) †Kv‡bv e„‡Ëi †ÿÎdj 154 eM©‡mwg n‡j Gi e¨vmva© n‡e

i) 14  †mwg ii) 7 †mwg iii) 49 †mwg iv) 7 2  †mwg

d) mgevû wÎfy‡Ri cÖwZevûi ˆ`N ©̈ 14 †mwg n‡j Gi D”PZv n‡e

i) 7 †mwg ii) 7 2  †mwg iii) 7 3  †mwg iv) 10 †mwg

e) i¤̂‡mi KY©Ø‡qi ˆ`N ©̈ 12 †mwg Ges 15 †mwg n‡j Gi †¶Îdj n‡e

i) 180 eM©‡mwg ii) 27 eM©‡mwg iii) 90 eM©‡mwg iv) 360 eM©‡mwg

f) ỳBwU eM©‡¶‡Îi †¶Îd‡ji AbycvZ 16 : 1 n‡j, Zv‡`i cwimxgvi AbycvZ n‡e

i) 16 : 1 ii) 4 : 1 iii) 1 : 4 iv) 2 : 1

g) GKwU N‡ii †g‡Si cwimxgv 18 wgUvi Ges ˆ`N ©̈ 5 wgUvi| N‡ii cȪ ’ n‡e

i) 13 wgUvi ii) 4 wgUvi iii) 11.5 wgUvi iv) 23 wgUvi

h) wÎfy‡Ri f~wgi ˆ`N ©̈ 5 †mwg, D”PZv 4 †mwg n‡j Gi †¶Îdj n‡e

i) 20 eM©‡mwg ii) 9 eM©‡mwg iii) 10 eM©‡mwg iv) 4.5 eM©‡mwg

i) 10 †mwg D”PZv wewkó mvgvšÍwi‡Ki †¶Îdj 144 eM©‡mwg n‡j Gi f~wgi ˆ`N ©̈-

i) 12 †mwg ii) 14.4 †mwg iii) 22 †mwg iv) 1.2 †mwg

j) 1 †n±i = ?

i) 1000 eM©wgUvi ii) 10000 eM©wgUvi

iii) 100 eM©wgUvi iv) †Kv‡bvwUB bq
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5. msw¶ß DËiag©x cÖkœ t (cÖkœgvb - 2)

a) 12 wgUvi ˆ`N ©̈ Ges 8.5 wgUvi cȪ ’ wewkó AvqZ‡¶‡Îi †¶Îdj wbY©q K‡iv|

DËi-

b) 7.5 wgUvi evûi ˆ`N ©̈ wewkó eM©‡¶‡Îi †¶Îdj wbY©q K‡iv|

DËi-

c) GKwU eM©vKvi Rwgi †¶Îdj 64 eM©wgUvi| Rwgi cwimxgv wbY©q K‡iv|

DËi-

d) GKwU i¤̂‡mi K‡Y©i ˆ`N ©̈ 16 †mwg Ges 28 †mwg n‡j Gi †¶Îdj wbY©q K‡iv|

DËi-

e) mvgvšÍwi‡Ki f~wgi ˆ`N¨© Ges D”PZv h_vµ‡g 12 †mwg Ges 6.5 †mwg| mvgvšÍwi‡Ki †¶Îdj

wbY©q K‡iv|

f) 54 eM©‡mwg †¶Îdj wewkó mvgvšÍwi‡Ki f~wgi ˆ`N¨© 12 †mwg n‡j Gi D”PZv wbY©q K‡iv|

g) 24 †mwg f~wg Ges 15 †mwg D”PZv wewkó wÎfy‡Ri †¶Îdj wbY©q K‡iv|

h) 4 †mwg evû wewkó mgevû wÎfy‡Ri †¶Îdj Ges cwimxgv wbY©q K‡iv|

i) 25 3 eM©‡mwg †¶Îdj wewkó mgevû wÎfy‡Ri cÖwZwU evûi ˆ`N ©̈ wbY©q K‡iv|

j) 21 †mwg e¨vm wewkó e„‡Ëi cwiwa wbY©q K‡iv|

k) 4.9 †mwg e¨vmva© wewkó e„‡Ëi †¶Îdj wbY©q K‡iv|

l) 7 †mwg e¨vmva© wewkó Aa©e„‡Ëi †¶Îdj wbY©q K‡iv|

m) mg‡KvYx wÎfy‡Ri D”PZv 7 †mwg Ges AwZfzR 25 †mwg n‡j Gi †¶Îdj wbY©q K‡iv|
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6.  `xN© DËiag©x cÖkœ t (cÖkœgvb - 3/4)

a) GKwU AvqZvKvi Rwgi ˆ`N ©̈ 250 wgUvi Ges cȪ ’ 200 wgUvi| †n±i GK‡K Rwgi †¶Îdj wbY©q
K‡iv|

DËi- †`Iqv Av‡Q, AvqZvKvi Rwgi ˆ`N ©̈ = 250 wgUvi

  cȪ ’ = 200 wgUvi

 ∴ AvqZvKvi Rwgi †¶Îdj  = ˆ`N ©̈ × cȪ ’

   = (250 × 200) eM©wgUvi

   = 50000 eM©wgUvi

   = 5 †n±i

   [ ä 10000 eM© wgUvi  = 1 †n±i]

∴ wb‡Y©q AvqZvKvi Rwgi †¶Îdj 5 †n±i|

b) 3 wg × 4 wg cwigv‡c GKwU †`Iqvj 10 †mwg × 12 †mwg cwigv‡ci Uvwj w`‡q XvK‡Z KZ¸‡jv
Uvwj jvM‡e? cÖwZwU Uvwji `vg 15 UvKv n‡j †gvU KZ UvKvi Uvwj jvM‡e?

DËi-

c) 40 wg × 25 wg cwigv‡ci AvqZvKvi †¶‡Îi Pvicv‡k 2 wg cÖ¯’ wewkó GKwU iv¯Ív i‡q‡Q|
cÖwZeM©wgUvi 10 UvKv wn‡m‡e iv Í̄vwU mgvb Ki‡Z KZ LiP n‡e?

DËi-
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d) GKwU eM©‡¶‡Îi †¶Îdj 36 eM©‡mwg| eM©‡¶‡Îi evû¸‡jvi ga¨we› ỳ̧ ‡jv hy³ K‡i †h eM©‡¶Î
cvIqv hv‡e Zvi †¶Îdj wbY©q K‡iv|

e) AvqZvKvi Rwgi †¶Îdj wbY©q K‡iv, hvi cȪ ’ 12 wgUvi Ges K‡Y©i ˆ`N ©̈ 37 wgUvi|

f) GKwU eM©vKvi RvqMvi Pvicv‡k 2 wgUvi cÖk ’̄ iv Í̄v i‡q‡Q| iv Í̄vwUi †gvU †¶Îdj 176 eM©wgUvi
n‡j eM©vKvi RvqMvwUi †¶Îdj wbY©q K‡iv|

g) wÎfyRvKvi Rwgi f~wgi ˆ`N ©̈ D”PZvi wZb ¸Y| cÖwZ †n±i 3000 UvKv wn‡m‡e RwgwU Pvl Ki‡Z
40,500 UvKv LiP n‡j, f~wgi ˆ`N ©̈ Ges D”PZv wbY©q K‡iv|

h) GKwU mgwØevû wÎfy‡Ri f~wg 8 †mwg Ges mgvb evû ỳwUi cÖwZwUi ˆ`N ©̈ 5 †mwg n‡j, wÎfyRwUi
†¶Îdj wbY©q K‡iv|

i) GKwU mg‡KvYx wÎfy‡Ri f~wgi ˆ`N ©̈ 3.5 wgUvi Ges AwZfyR 3.7 wgUvi| wÎfy‡Ri †¶Îdj wbY©q
K‡iv|

j) GKwU mvgvšÍwi‡Ki f~wgi ˆ`N ©̈ D”PZvi wZb¸Y| hw` Gi †¶Îdj 768 eM© †mwg nq Z‡e f~wgi
ˆ`N ©̈ I D”PZv wbY©q K‡iv|

k) GKwU i¤̂‡mi KY©Ø‡qi ˆ`N ©̈ 18 †mwg Ges 24 †mwg n‡j Gi cwimxgv wbY©q K‡iv|

l) GKwU Mvwoi PvKvi e¨vm 49 †mwg| PvKvwU 500 evi AveZ©b Ki‡j MvwowU KZ ~̀i c_ AwZµg
Ki‡e?

m) GKwU e„ËvKvi ejqvK…wZ †Nvo †`Š‡oi wbw ©̀ó c‡_i wfZ‡ii cwiwa 264 wgUvi Ges evB‡ii cwiwa
308 wgUvi| c‡_i †gvU †¶Îdj Ges cȪ ’ wbY©q K‡iv|

n) ỳwU e„‡Ëi †¶Îd‡ji AbycvZ 36 : 49 n‡j e„ËØ‡qi cwiwai AbycvZ wbY©q K‡iv|

o) GKwU Nwoi wgwb‡Ui KvUvi ˆ`N ©̈ 14 †mwg| 30 wgwb‡U wgwb‡Ui KvUvi AMÖfvM KZ c_ AwZµg
Ki‡e?

p) cv‡ki wP‡Î ABCD GKwU AvqZ‡¶Î| Qvqve„Ë AÂ‡ji †¶Îdj wbY©q K‡iv|

D

CB

A

P

Q

28 †mwg

10 †mwg

20 †mwg

6 †mwg
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exRMvwYwZK ivwkgvjv
(Algebraic Expression)

Øv`k Aa¨vq

f~wgKv

exRMvwYwZK ivwkgvjv cÖKvk Kivi mgq, GKB m‡½ Pjivwk Ges aªæeK e¨envi Kiv nq| Gi Rb¨

Avgiv †hvM, we‡qvM, ¸Y Ges fvM cÖwµqvi mvnvh¨ wb‡q _vwK|

D`vniY¯̂iƒc, 4xy + 7 ivwkgvjvq Pjivwk x I y Ges 4 I 7 nj aªæeK| 4xy + 7 ivwkgvjv ˆZwii

Rb¨ cÖ_‡g Pjivwk x I y Gi ¸Ydj‡K aªæeK 4 Øviv ¸Y K‡i ¸Yd‡ji mv‡_ aªæeK 7 †hvM Kiv n‡q‡Q|

ivwkgvjvi c`mg~n Ges c‡`i Drcv`K mg~n :

(Terms of expression & factors of term) :

ivwkgvjvi MVb msµvšÍ wel‡q Avgv‡`i me©cÖ_g Rvb‡Z n‡e ivwkgvjvi Ôc`Õ Ges Drcv`K m¤ú‡K©|

†hgb ivwkgvjv (4x2 - 3xy) Gi g‡a¨ ỳwU c` Av‡Q| h_v 4x2 Ges -3xy| 4x2 c`wU 4, x Ges x ¸Y Ki‡j

cvIqv hvq| Avevi (-3xy) c`wU (-3), x Ges y Gi ¸Ydj| Zvici c`¸‡jv‡K †hvM Ki‡j (4x2 + 3xy)

ivwkgvjv MwVZ nq| A_©vr, 4x2 Ges (-3xy) c` ỳwU‡K †hvM Ki‡j (4x2 - 3xy) ivwkgvjv cvIqv hvq|

Avevi 4x2 c`wU 4, x Ges x ¸Y Ki‡j cvIqv hvq, Zvn‡j Avgiv ej‡Z cvwi 4, x Ges x nj 4x2 Gi

Drcv`K| Abyiƒ‡c (-3xy) c`wU (-3), x Ges y Drcv`K¸‡jv ¸Y Ki‡j cvIqv hvq|
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mnM (Coefficients) :

msL¨vm~PK Drcv`K‡K c‡`i ÔmsL¨vm~PK mnMÕ ev ms‡¶‡c ÔmnMÕ ejv nq| ZvQvov G‡K Aewkó c‡`i
Drcv`KI ejv nq|

†hgb 5xy Gi †¶‡Î, 5 nj c`wUi Drcv`K| GwU Avevi xy Gi mnM| Avevi 40xyz c‡`i †¶‡Î,
40 nj xyz Gi mnM|

m „̀k Ges Am „̀k c` (Like terms and unlike terms) :

hLb c`¸‡jv‡Z GKB exRMvwYwZK Drcv`K _v‡K ZLb Zv‡`i Ôm`„k c`Õ ejv nq| Avevi hLb
c`¸‡jv‡Z wewfbœ exRMvwYwZK Drcv`K _v‡K ZLb Zv‡`i ÔAm „̀k c`Õ ejv nq|

D`vniY ¯̂iƒc ejv hvq, 2xy - 3x + 5xy - 4 ivwkgvjvi †¶‡Î 2xy Ges 5xy m „̀k c` Ges 2xy Ges
4 c`¸‡jv Am „̀k c`|

GKc`, wØc`, wÎc` Ges eûc` ivwkgvjv (Monomials, Binomials, Trinomials and Polynomials) :

GKc` ivwkgvjv t †h mKj ivwkgvjvi GKwUgvÎ c` _v‡K Zv‡K GKc` ivwkgvjv e‡j| †hgb 7xy, -5xy,

3x2, 4 cÖf„wZ|

wØc` ivwkgvjv t ‡h mKj ivwkgvjvi ỳBwU Am „̀k c` _v‡K Zv‡K wØc` ivwkgvjv e‡j| †hgb x + y, m - 5,

mn + 6n cÖf„wZ|

wÎc` ivwkgvjv t †h mKj ivwkgvjvi wZbwU Am „̀k c` _v‡K Zv‡`i wÎc` ivwkgvjv e‡j| †hgb x + y + 7,

ab - a - b, m + n - 7 cÖf„wZ|

eûc` ivwkgvjv t mvaviYZ GK ev G‡Ki AwaK c` wewkó ivwkgvjv‡K eûc` ivwkgvjv ejv nq| GBRb¨B
GKc` ivwkgvjv, wØc` ivwkgvjv Ges wÎc` ivwkgvjvi cÖ‡Z¨KwU‡K eûc` ivwkgvjv ejv hvq|

m „̀k c`mg~‡ni †hvM Ges we‡qvM  (Addition and subtraction of like terms) :

ỳB ev Zvi †ekx m „̀k c`mg~‡ni †hvMdj nj GKwU mvsL¨ mnM wewkó m „̀k c` hv mg Í̄ m „̀k c`mg~‡ni
mvsL¨ mnM¸‡jvi †hvMd‡ji mgvb| Abyiƒcfv‡e ỳwU m „̀k c`mg~‡ni we‡qvMdj nj GKwU mvsL¨ mnM wewkó
m „̀k c` hv mg Í̄ m „̀k c`mg~‡ni mvsL¨ mnM¸‡jvi we‡qvMd‡ji mgvb|

Am „̀k c`¸‡jvi KLbB m „̀k c`¸‡jvi g‡Zv †hvM A_ev we‡qvM nq bv|

†hgb 3x Ges 5x †hvM Kwi| GLv‡b 3x Ges 5x m „̀kc`|

myZivs,  3x + 5x = (3 + 5) × x

= 8 ×     x

= 8x
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exRMvwYwZK ivwkgvjvi gvb wbY©q (Finding the value of an algebraic expression) :

exRMvwYwZK ivwkgvjvi gvb wbf©i K‡i ivwkgvjvi AÁvZ Pjivwk¸‡jvi gv‡bi Dci| †hgb †Kv‡bv
mgxKi‡Y e¨eüZ Pjivwki gvb Rvbv _vK‡j mgxKiYwU H Pjivwk Øviv wm× wKbv Rvbv hvq|

†hgb 6n − 20 ivwkgvjvi gvb wbY©q Kiv hvq hLb n = −2

6n − 20 Gi †¶‡Î n = −2 ewm‡q cvB 6(− 2) −  20 = − 12 − 20 = − 32

exRMvwYwZK ivwkgvjvi e¨envi, m~Îvejx Ges wbqgvejx (Using of algebraic expressions-formulas and

rules) :

cwimxgv msµvšÍ m~Îvejx (Perimeter formulas) :

1. mgevû wÎfy‡Ri cwimxgv = (3 × mgevû wÎfy‡Ri cÖwZwU evûi ˆ`N ©̈) GKK

2. eM©‡¶‡Îi cwimxgv = (4 × eM©‡¶‡Îi GKwU evûi ˆ`N©̈ ) GKK

3. mgvb evû wewkó lofz‡Ri cwimxgv = (6 × lofz‡Ri GKwU evûi ˆ`N©̈ ) GKK

†¶Îdj msµvšÍ m~Îvejx (Area formulas) :

1. eM©‡¶‡Îi †¶Îdj = (evûi ˆ`N©̈ )2 eM©GKK

2. AvqZ‡¶‡Îi †¶Îdj = (ˆ`N©̈  × cȪ ’) eM©GKK

3. wÎfy‡Ri †¶Îdj = (
1

2
 × f~wg × D”PZv) eM©GKK

Abykxjbx - 12

AwZ msw¶ß DËiag©x cÖkœ t (cÖkœgvb - 1)

1. bx‡Pi ivwkgvjvq y Gi mnM¸‡jv †ei K‡iv

a) 4x - 7y b) 8 + yz c) 3y + x

DËi t a) 4x - 7y ivwkgvjvq y Gi mnM nj -7

2. wb¤œwjwLZ ivwkgvjvi gvb wbY©q K‡iv hLb x = 4.

a) x + 7 b) 20 - 4x2 c) 4x - 7

DËi t

3. we‡qvM K‡iv t

a) 2y2 †_‡K -6y2 b) -2xy †_‡K 3xy c) 4a †_‡K -3a

DËi t
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4. wb¤œwjwLZ welq¸‡jv‡K exRMvwYwZK ivwkgvjvq wjL :

a) y †_‡K x we‡qvM K‡iv|

b) msL¨v x Ges z Dfq‡K eM© K‡i †hvM K‡iv|

c) msL¨v y Ges x ¸Y K‡i 5 †_‡K we‡qvM K‡iv|

DËi t

5. wb¤œwjwLZ ivwkgvjvi gvb wbY©q K‡iv hLb a = 2, b = 3

a) 2a + b b) a - 3b c) 2a - 5b

6. †hvM Ges we‡qvM K‡iv :

a) 2m + 3n, m - n b) 2mn + 7, 3mn + 5 c) 3xy + 4x, 7xy + 6y

7. x hy³ c`¸‡jv wPwýZ K‡iv Ges x Gi mnM¸‡jv †j‡Lv :

a) y2x + y b) 12xy2 + 25 c) 7x + xy2

8. GKc`, wØc` Ges wÎc` ivwkgvjv¸‡jv wPwýZ K‡iv :

a) 2x - 3y b) x + y - 6 c) 2xy

k~b¨ ’̄vb c~iY K‡iv t (cÖkœgvb - 1)

1. †h mKj ivwkgvjvi GKwUgvÎ c` _v‡K Zv‡K ............................ e‡j|

DËi t †h mKj ivwkgvjvi GKwUgvÎ c` _v‡K Zv‡K GKc` ivwkgvjv e‡j|

2. hLb c`¸‡jv‡Z GKB exRMvwYwZK Drcv`K _v‡K ZLb Zv‡`i ................................... e‡j|

3. 11, 21, 31, 41, ...... Gi n Zg c` ...............................|

4. exRMwY‡Zi †¶‡Î Ggb GKwU c ÖZxK †evSvq hvi wewfb œ msL¨vm ~PK gvb _v‡K Zv‡K

................................... e‡j|

5. exRMwY‡Zi †¶‡Î Ggb GKwU c ÖZxK †evSvq hvi gvb mgmgq GKB iKg _v‡K Zv‡K

................................... e‡j|

6. †h mKj exRMvwYwZK ivwkgvjvq wZbwU Am`„k c` _v‡K Zv‡`i ................................... e‡j|

7. †h mKj ivwkgvjvq `ywU Am`„k c` _v‡K  Zv‡`i ....................................e‡j|
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mZ¨ n‡j ‘T’ Ges wg_¨v n‡j ‘F’ †j‡Lv t (cÖkœgvb - 1)

1. mvaviYZ GK ev G‡Ki AwaK c` wewkó ivwkgvjv‡K eûc` ivwkgvjv ejv nq|

DËi t T

2. ivwkgvjv (4x2 - 3xy) Gi wZbwU c` Av‡Q|

3. Pjivwki wewfbœ msL¨vm~PK gvb _v‡K|

4. aªæe‡Ki gvb memgq GKB iKg _v‡K|

5. msL¨v z ‡K z Øviv ¸Y Ki‡j 2z n‡e|

6. eM©‡¶‡Îi evûi ˆ`N©̈  l GKK n‡j eM©‡¶‡Îi †¶Îdj = 2 l eM©GKK|

7. msL¨vm~PK Drcv`K‡K c‡`i mnM ejv nq|

8. eM©‡¶‡Î GKwU evûi ˆ`N©̈  l GKK n‡j eM©‡¶‡Îi cwimxgv = 4 l GKK|

‰be©̈ w³K cÖkœ t (mwVK DË‡ii cv‡k Ò √ Ó `vI) t (cÖkœgvb - 1)

1.) †h mKj ivwkgvjvi GK ev G‡Ki AwaK c` _v‡K Zv‡`i

a) wØc` ivwkgvjv e‡j                                  b) GKc` ivwkgvjv e‡j

c) wÎc` ivwkgvjv e‡j                          √  √  √  √  √  d) eûc` ivwkgvjv e‡j

DËi t †h mKj ivwkgvjvi GK ev G‡Ki AwaK c` _v‡K Zv‡`i eûc` ivwkgvjv e‡j|

2. †h mKj ivwkgvjvi GKwUgvÎ c` _v‡K Zv‡`i-

a) eûc` ivwkgvjv e‡j b) wØc` ivwkgvjv e‡j

c) wÎc` ivwkgvjv e‡j d) GKc` ivwkgvjv e‡j

3. †h mKj ivwkgvjvi wZbwU Am „̀k c` _v‡K Zv‡`i-

a) wÎc` ivwkgvjv e‡j b) eûc` ivwkgvjv e‡j

c) wØc` ivwkgvjv e‡j d) GKc` ivwkgvjv e‡j

4. a Ges b Gi ¸Ydj †_‡K a Ges b Gi †hvMdj we‡qvM Ki‡j cvIqv hv‡e-

a) ab - a + b b) ab - (a + b)

c) (a + b) - ab d) (a - b) - ab

5. (a + b) n‡Z (a − b) we‡qvM Ki‡j cvIqv hvq -

a) 2b b) 2a c) 2(a + b) d) 2(a - b)
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6. x = − 2 n‡j, 4x - 3 ivwkgvjvi gvb n‡e-

a) -6 b) 11 c) -11 d) 6

7. a = 5, b = 2 n‡j, a2 - b2 ivwkgvjvi gvb n‡eÑ

a) 21 b) -21 c) 20 d) -20

8. hw` n GKwU ¯̂vfvweK msL¨v nq, Z‡e (2n + 1) GKwU Ñ

a) hyM¥ msL¨v b) AhyM¥ msL¨v c) †gŠwjK msL¨v d) c~Y©eM© msL¨v

msw¶ß DËiag©x cÖkœ t (cÖkœgvb - 2)

1. †hvM K‡iv :  5x2 - 7x + 3, -8x2 + 2x - 5 Ges 7x2 - x - 2

DËi    (5x2 - 7x + 3) + (-8x2 + 2x - 5) + (7x2 - x - 2)

= 5x2 - 8x2 + 7x2 - 7x + 2x - x + 3 - 5 - 2

= (5 - 8 + 7)x2 + (-7 + 2 - 1)x + (3 - 5 - 2)

= 4x2 - 6x - 4

2. we‡qvM K‡iv : (3x2 + 4x - 6) n‡Z (2x2 - 5x + 7)

DËi t

3. (3xy + 2y) Ges (5xy - 7y) Gi †hvMdj wbY©q K‡iv|

DËi t

4. ivwkgvjv t3 − 10(t − 5) Gi gvb wbY©q K‡iv hLb t = 5

5. ivwkgvjv a3 − b3 Gi gvb wbY©q K‡iv hLb a = 1, b = −1

6. ivwkgvjv 5n2 + 5n - 2 Gi gvb wbY©q K‡iv hLb n = 2.

7. (4x2 − 5xy) ivwkgvjv †c‡Z n‡j (x2 + xy + y2) ivwkgvjvi m‡½ KZ †hvM Ki‡Z n‡e?
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`xN© DËiag©x cÖkœ t (cÖkœgvb - 3/4)

1. 6x − 4y − 4z Ges 2x + 4y − 7 Gi †hvMdj †_‡K 13x − 4y + 72

Ges −6z + 6x + 3y Gi †hvMdj we‡qvM K‡iv|

DËi t Avgiv cÖ_g 6x − 4y − 4z Ges 2x + 4y − 7 †hvM Kie

6x − 4y − 4z

2x + 4y         −7

8x         − 4z −7        .................... (i)

Zvici Avgiv 13x − 4y + 72  Ges −6z + 6x + 3y †hvM Kie -

13x − 4y + 7z

  6x + 3y − 6z

19x  − y  +  z .................. (ii)

GLb Avgiv (i) bs †hvMdj †_‡K (ii) bs †hvMdj we‡qvM K‡i cvB,

8x         − 4z −7

       19x −  y +   z

 (−)     (+)   (− )

− 11x   + y  − 5z  − 7.

2. 4 + 3x Ges 5 − 4x + 2x2 Gi †hvMdj †_‡K 3x2 − 5x Ges −x2 + 2x + 5 Gi †hvMdj we‡qvM
K‡iv|

DËi t

3. a Gi gvb KZ n‡e hw` 4x2 + 5x − a Gi gvb 8 Gi mgvb nq hLb x = 1?

4. 3a2 − 5 (a2 + ab) + 7 + 4ab ivwkgvjvwU mij K‡i gvb wbY©q K‡iv hLb a = −2 Ges b = 3.

5.
x

x x +
1

4

2
3

5

3

2

2

3
− +









 †_‡K 

8

5

2

3
x x +

3

2
x 12 3

− −








  we‡qvM K‡iv|

6. y3 −3xy2 − 4x2y †_‡K KZ we‡qvM Ki‡j 2y3 − 9xy2 − 6x2y − x3 cvIqv hv‡e?

*****
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m~PK Ges NvZ
(Exponents and Powers)

Î‡qv`k Aa¨vq

c„w_exi fi nj  5, 970, 000,000,000,000,000,000, 000 wKMÖv| AvKvk M½v Qvqv c‡_i GK cÖvšÍ †_‡K
Ab¨ cÖv‡šÍi cȪ ’ 946,000,000,000,000,000 wKMÖv| Zzwg wK GB msL¨v¸‡jv co‡Z cvi‡e?

GB e‡ov AvKv‡ii msL¨v¸‡jv cov, †evSv Ges Zzjbv Kiv LyeB KwVb| GB wekvj AvKv‡ii msL¨v¸‡jv
cov, g‡b ivLv Ges Zzjbv Kivi myweavi Rb¨ Avgiv m~PK e¨envi K‡i _vwK|

m~PK t

Avgiv 10×10×10×10 Gi ¸Ydj‡K msw¶ßiƒ‡c 104 wj‡L cÖKvk Ki‡Z cvwi| GLv‡b Ô10Õ - †K ejv
nq wbavb Ges Ô4Õ †K ejv nq m~PK| 104 msL¨vwU‡K cov n‡e Ô10 ‡K 4 - Gi Nv‡Z DbœxZ Kiv nj| GLv‡b
10,000 Gi m~PKxq AvKvi nj 104.

m~P‡Ki m~Îvejx t

m~PKxq AvKv‡ii msL¨v¸‡jv wKQy wbw ©̀ó wbqg (laws) †g‡b P‡j|

†h †Kv‡bv Ak~b¨ ALÛ msL¨v a Ges b Ges mgMÖ msL¨v  m  Ges n n‡j-

i) am × an = am+n

ii) am  ÷  an = am-n, m > n

iii) (am)n = amn

iv) (ab)m = ambm

v)     
a

b

a

b

m m

m









 =
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vi) a0 = 1

vii) (-1) †Rvo msL¨v = 1

viii) (-1)we‡Rvo msL¨v = -1

    m~PK

= 3 × 3 × 3 × 3 × 3

      3 - Gi cÂg NvZ

wewfbœ wbavb mv‡c‡¶ m~P‡Ki K‡qKwU D`vniY †`Iqv nj t

 ivwk  wbavb m~PK A_©

(Expression) (Base) (Exponent) (Meaning)

32   3 2 3 × 3

52    5 2 5 × 5

73    7 3 7 × 7 × 7

131   13 1 13

(-6)2   -6  2 (-6) × (-6)

x4    x  4 x × x × x × x

xn   x n x × x ×....n msL¨K Drcv`K

AbykxjbxÑ 13

1. k~b¨ ’̄vb c~iY K‡iv t (cÖkœgvb - 1)

a) 210 × 28 = 2 
.......

b) (32)0 = .............................

c) (-1)19 = .............................

wbavb

35
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d) hw` 2x = 8,  nq Z‡e x = .............................

e) 8  ÷  
1

2











O

 = .............................

f) 46  ÷  48 = .............................

g) (9º - 7º) × (9 + 7) = .............................

h) (-1)100 = .............................

i) (25)4  ÷ 55 = .............................

j) [(52)3  × 54]  ÷ 57 = .............................

2.  mZ¨ n‡j T,  wg_¨v n‡j F wjL : (cÖkœgvb- 1)

a) (36)2 = 336

b) 10 × 1011 = 10011

c) 23 < 72

d) 22 × 33 = 65

e) 70 = (100)0

3. ˆbe ©̈w³K cÖkœvejx (mwVK DËiwU wbe©vPb K‡iv) t  (cÖkœgvb- 1)

a) wb‡¤œi †Kvb wee„wZwU mZ¨?

i) 43 > 34 ii) 22 + 32 = (2+3)2

iii) 35 < 53 iv) 28 > 82

b) 162 ‡K 2 - Gi NvZ wnmv‡e wjL‡j n‡e-

i) 26 ii) 28 iii) 24 iv) 216

c) (24 × 25) ÷  (22 × 23)  Gi mijZg gvb n‡e-

i) 214 ii) 16 iii) 32 iv) 4

1

2

d) hw`  3n = 27  nq, 3n-2  Gi gvb n‡e-

i) 3 ii) 0 iii) 1 iv) 9
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e)  (52 - 42) × 
1

32 Gi gvb n‡e-

i) 1 ii) 0 iii) -1 iv) 
1

3

f) hw` x = 2  Ges y = 3  nq, Z‡e 
1 1

x x
x y

+








  Gi gvb n‡e-

i) −
31

108
ii) 

31

108
iii) 

125

171
iv) 

153

222

g) 0.00003 x 106  Gi gvb n‡e-

i)  1 -  Gi †_‡K e‡ov ii) 1-  Gi  †_‡K †QvU

iii) 0  Ges 1 - Gi ga¨eZ©x iv) †KvbUvB bq|

h) (43)4 ÷ (42)3 x (45)0 = ................

i) 64 ii) 46 iii) 26 iv) 62

i) 2x+2 = 256  mgxKiYwU‡Z x Gi gvb n‡e-

i) -6 ii) 6 iii) 4 iv) 0

j) 70 + 80 - 90  Gi gvb n‡e-

i) -1 ii) 2 iii) 1 iv) 0

4. AwZmsw¶ß DËiag©x cÖkœ t (cÖkœgvb- 1)

a) 128  †K 2 - Gi NvZ wnmv‡e cÖKvk K‡iv|

DËi-

b) 300 - †K  †gŠwjK Drcv`‡Ki NvZ-Gi ¸Ydj wnmv‡e cÖKvk K‡iv|

DËi-

c) gvb wbY©q K‡iv t 22 + 33 + 43

d)  2 × 2 × a × a  †K m~PKxq AvKv‡i cÖKvk K‡iv|
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e) †KvbwU e‡ov 210  A_ev 102 ?

f) gvb wbY©q K‡iv t 54.

g) (-5m)3  †K m~PKxq AvKv‡i wjL|

h) 4,985  †K Av`k© AvKv‡i wjL|

i) (5-1 x 3-1)-1  - Gi gvb wbY©q K‡iv|

j) gvb wbY©q K‡iv t 
−









2
3

3

5. msw¶ß DËiag©x cÖkœ t (cÖkœgvb- 2)

a) mijZg gvb †ei K‡iv t (-3) × (-2)5

DËi-     (-3) × (-2)5

= (-3) ×  (-1)5 ×  25 = (-3) × (-1) × 32 = 3 × 32 = 96

b) 120719  - †K we Í̄…Z AvKv‡i †j‡Lv|

DËi-

c) 3908.78  †K Av`k© AvKv‡i cÖKvk K‡iv|

DËi-

d) bx‡Pi we Í̄…Z AvKvi †_‡K msL¨vwU †ei K‡iv t

7 × 104 + 2 × 102+3 x 101

e)  bx‡Pi e³‡e¨i msL¨vwU‡K Av`k© AvKv‡i wjL t

Òc„w_ex Ges kwb MÖ‡ni ~̀iZ¡ nj cÖvq 1,600,000,000  wKwg|

f) x -Gi gvb wbY©q K‡iv, †hLv‡b 3

5

3

5

3

5

3 6 2 1









 ×









 =











− −x

g) mijZg gvb †ei K‡iv t (-2)3 x (-10)3
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h)
81

256
 †K m~PKxq AvKv‡i cÖKvk K‡iv|

i) cÖgvY K‡iv t a0 = 1 j)  we Í̄…Z AvKv‡i †j‡Lv t 
−









3
4

7

6. `xN© DËiag©x cÖkœ t (cÖkœgvb- 3/4)

a)  msL¨v¸‡jvi g‡a¨ Zzjbv K‡iv t 2.7 × 1012, 1.5 x 108

DËi- 2.7 × 1012 = 2.7 × 104 × 108

= 27 × 103 × 108  = 27000 × 108

1.5 × 108

ä 27000 > 1.5

ev, 27000 × 108 > 1.5 × 108

∴ 2.7 × 1012 > 1.5 × 108

b) mij K‡iv Ges DËiwU‡K m~PKxq AvKv‡i wjL t  
2 3 8

3 18

4 5

3

× ×

×

DËi-

c) mij K‡iv t   
5 7 2

8 49 25

4 5 9
× ×

× ×

d) 384 × 147  -†gŠwjK Drcv`‡Ki ¸Ydj wnmv‡e cÖKvk K‡iv Ges m~PKxq AvKv‡i wjL|

e) mij K‡iv t  
2 3 16

3 64

5 4

2

× ×

×

*****
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cÖwZmvg¨
(Symmetry)

PZz ©̀k Aa¨vq

†Kv‡bv e¯‘i Dfq cv‡k¦©i MVb ˆkjx GKB iKg n‡j Zv‡K cÖwZmvg¨ e¯‘ e‡j| †Kv‡bv e¯‘ KvVv‡gv
cÖwZmvg¨ n‡e hw` GB e ‘̄i gvS eivei Aw¼Z cÖwZmvg¨ †iLvi Dfq cv‡k¦©i ˆkjx GKB iKg nq|

wb¤œwjwLZ Bs‡iRx eY©gvjvi cÖwZwU eY© cÖwZmvg¨ †iLvi mv‡c‡¶ cÖwZmvg¨ nq| cÖwZgvb †iLv‡K WU& hy³
†iLvi Øviv wPwýZ Kiv n‡q‡Q|

cÖ̀ Ë gbyl¨ ˆZix wKQy e ‘̄ wKsev wKQy cÖvK…wZK e ‘̄i cÖwZmvg¨ †iLvi mv‡c‡¶ e ‘̄wU cÖwZmg nq|

AB †iLvsk POQ mgwØLÛ‡Ki mv‡c‡¶ cÖwZmg nq|

--
--

--
--

--
--

-

--
--

--
--

--
--

-

--
--

--
--

--
--

--

A,B,C,D,E,H,M,O,T,V,W,X,Y----------------

--
--

--
-

--
--

--
-

--
--

--
-

--
--

--
-

--
--

--
-

--
--

--
-

--
--

--
-

--
--

--
-

--
--

--
-

---- ---- ----

--
--

--
--

--

)) Q

A B
O

)) P
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• ∠AOB Gi evûØq †Kv‡Yi mgwØLÛK OC Gi mv‡c‡¶ cÖwZmg nq|

• mgwØevû wÎfy‡Ri mgvb evûØq Øviv Drcbœ †Kv‡Yi mgwØLÛK (AD) Gi mv‡c‡¶ wÎfzRwU cÖwZmg nq|

• ABCD UªvwcwRqvg Gi AB || DC Ges AD = BC n‡j,  AB I DC Gi ga¨ we› ỳ h_vµ‡g E Ges
F Gi mshy³ †iLvi mv‡c‡¶ ABCD UªvwcwRqvgwU cÖwZmg nq|

• AvqZ‡¶‡Îi cÖwZmg †iLv ỳBwU| AvqZ‡¶‡Îi wecixZ evûi ga¨we› ỳi ms‡hvRK †iLv ỳBwU AvqZ‡¶‡Îi
cÖwZmg †iLv|

• i¤̂‡mi ỳBwU KY© i¤̂‡mi cÖwZmg †iLv|

B

A

C
D--

--
--

--
--

--
--

-
)
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O C

P

D

A B

SR

--
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--
--

--
--

-
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--
--

--
--

--
--

--
--

--

D C

A B
---

---
---

---
-

O

A

B

C

----
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----
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-

--
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-

A

D C

B
E
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• eM©‡¶‡Îi cÖwZmg †iLv PviwU| ỳBwU Gi KY© Ges ỳBwU eM©‡¶‡Îi evûi ga¨we› ỳ ms‡hvRK †iLv|

• mgevû wÎfy‡Ri †Kv‡Yi AšÍwØ©LÛK Îq mgevû wÎfy‡Ri cÖwZmg †iLv|

• GKwU e„‡Ëi cÖwZmg †iLv nj e„‡Ëi †h †Kv‡bv e¨vm|

N~Y©b cÖwZmvg¨ (Rational Symmetry)

†Kv‡bv e ‘̄i N~Y©b cÖwZmvg¨ ej‡Z †evSvq, hw` †Kv‡bv e ‘̄ Zvi wbR A‡¶ ev †Kv‡bv w ’̄i we› ỳ‡K †K› ª̀ K‡i

N~Y©b KvR NUvq Ges N~Y©b Kv‡j e ‘̄wU‡K c~‡e©i g‡Zv †`Lvq Z‡e e ‘̄wU‡K N~Y©b cÖwZmvg¨ e ‘̄ e‡j|

A‡bK R¨vwgwZK AvK…wZ Av‡Q †h¸‡jv 180º †Kv‡Y ev wKQz †KvY Abyhvqx Nwoi KuvUvi w`‡K ev wecixZ

w`‡K N~Y©‡bi d‡j cÖwZmg nq|

hLb N~Y©vqgvb Ae ’̄vq _v‡K, ZLb e ‘̄wUi AvKvi Ges AvK…wZi †Kv‡bv cwieZ©b nq bv, me mgq GB N~Y©b

cÖwµqvwU GKwU wbw ©̀ó we› ỳ mv‡c¶ nq| GB wbw ©̀ó we› ỳwU‡K N~Y©‡bi †K› ª̀ ejv nq Ges N~Y©‡bi d‡j, †h †KvY

ˆZix nq Zv‡K ÔN~Y©b †KvYÕ e‡j|

A

B C
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N~Y©b cÖwµqvwU Dc ’̄vcbvi Rb¨ cÖ‡qvRb

i) N~Y©b †K› ª̀ A_©vr †h w ’̄i we› ỳ‡K †K› ª̀ K‡i e ‘̄ N~Y©vqgvb nq|

ii) N~Y©b †KvY|

iii) N~Y©b w`K (Nwoi KuvUvi w`‡K A_ev Nwoi KvUvi wecixZ w`‡K)

cÖ̀ Ë wP‡Î ABC wÎfyR 120º †Kv‡Y Nwoi

KvUvi N~Y©‡bi w`‡K A  w ’̄i we› ỳ‡K †K› ª̀ K‡i N~Y©vqgvb|

N~Y©‡bi c‡i wÎfyRwU c~‡e©i Ae ’̄vi Abyiƒc nq|

N~Y©b cÖwZmvg¨ gvb

GKevi N~Y©‡b e ‘̄wU hZ msL¨K evi cÖv_wgK Ae ’̄vi g‡Zv †`Lvq †mB msL¨vwU‡K e ‘̄i N~Y©b cÖwZmv‡g¨i
gvb e‡j|

AbykxjbxÑ 14

mwVK DËiwU wbe©vPb K‡iv t  (cÖkœgvb 1)

1. welg evû wÎfz‡RiÑ

i)  †Kv‡bv cÖwZmg †iLv †bB ii)  GKwU cÖwZmg †iLv

iii) ỳwU cÖwZmg †iLv iv) wZbwU cÖwZmg †iLv|

2. GKwU AvqZ‡ÿ‡Îi cÖwZmg †iLv n‡eÑ

i) GwUi cÖwZwU evû

ii) GwUi cÖwZwU KY©

iii) GwUi wecixZ evû¸‡jvi ga¨we› ỳi ms‡hvRK †iLv

iv) G¸‡jvi †Kv‡bvwU bq|

3. bx‡Pi †Kvb eY©wUi Dj¤̂ cÖwZmg †iLv Av‡Q?

i) M ii) B iii) Q iv) E

4. bx‡Pi †Kvb& R¨vwgwZK AvK…wZi †Kv‡bv N~Y©b cÖwZmvg¨ †bB?

i) ii) iii) iv)

B

1200

C

A

B
C

((
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5. bx‡P cÖ̀ Ë wP‡Îi N~Y©b cÖwZmv‡g¨i gvbÑ

i) 4 ii) 6 iii) 8 iv) 2

wb¤œwjwLZ †Kvb& wee„wZ¸‡jv mZ¨ (T) Ges †Kvb& wee„wZ¸‡jv wg_¨v (F) †j‡Lv t (cÖkœgvb-1)

6. GKwU mvgvšÍwi‡Ki †Kv‡bv cÖwZmg †iLv †bB|

7. GKwU eM©‡¶‡Îi PviwU cÖwZmg †iLv Av‡Q|

8. Bs‡iRx eY© ‘S’Gi GKwU cÖwZmg †iLv Av‡Q|

9. GKwU mgevû wÎfz‡Ri N~Y©b cÖwZmv‡g¨i gvb 3.

10. GKwU AvqZ‡ÿÎ, Zvi cÖwZwU K‡Y©i mv‡c‡ÿ cÖwZmg|

k~b¨ ’̄vb c~Y© K‡iv t (cÖkœgvb 1)

11. GKwU mgwØevû wÎfz‡Ri __________ wU cÖwZmg †iLv Av‡Q|

12. Bs‡iwR eY© ‘H’ Gi __________wU cÖwZmg †iLv Av‡Q|

13. GKwU eM©‡ÿ‡Îi N~Y©b cÖwZmv‡g¨i gvb nj __________|

14. cÖ̀ Ë wP‡Îi cÖwZmg †iLvi msL¨v nj __________|

15. cÖ̀ Ë wP‡Îi N~Y©b cÖwZmv‡g¨i gvb nj __________|

¢

¢

¢

¢

¢

¢

¢

¢

x
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mswÿß DËiag©x cÖkœ t (cÖkœgvbÑ 2)

16. Bs‡iwR eY©gvjvi ỳwU eY© †j‡Lv hv‡`i ỳwU cÖwZmg †iLv Ges N~Y©b cÖwZmv‡g¨i gvbÑ 2.

17. bx‡Pi cÖwZwU wP‡Îi cÖwZmg †iLv A¼b K‡iv t

    (i) (ii) (iii) (iv)

18. GKwU wP‡Îi D`vniY `vI hvi GKwU cÖwZmg †iLv Av‡Q wKš‘ N~Y©b cÖwZmvg¨ †bB|

19. cÖ̀ Ë AvK…wZ¸‡jvi N~Y©b cÖwZmv‡g¨i gvb wbY©q K‡iv|

        mgevû wÎfzR                          mylg cÂfzR

               (i)  (ii)

20. Bs‡iwR eY©gvjvi †Kvb& †Kvb& e‡Y©i Dj¤̂ Avqbvq (`c©‡b) cÖwZdjb cÖwZmvg¨ Av‡Q?

`xN© DËiag©x cÖkœ : (cÖkœgvb- 3/4 )

21. bx‡Pi †UwejwU m¤ú~Y© K‡iv t

Bs‡iwR eY© cÖwZmvg¨ †iLv cÖwZmvg¨ †iLvi N~Y©b cÖwZmvg¨ N~Y©b cÖwZmvg¨
msL¨v gvb

N  †bB  0  nü v 2

A

X

I

F

M

S
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Nbe ‘̄i „̀k¨gvb AvKvi
(Visualising Solid Shapes)

cÂ`k Aa¨vq

e„Ë, eM©‡ÿÎ, wÎfzR, AvqZ‡¶Î, PZzfz©R BZ¨vw` nj mvgZwjK wP‡Îi D`vniY| mvgZwjK wPÎ¸‡jv
nj wØ-gvwÎK (2-D) AvKvi|

wÎfzR PZzfz©R e„Ë   eM©‡¶Î

AvqZNb, †MvjK, †PvO, k¼z, wcivwgW BZ¨vw` nj Nbe ‘̄i D`vniY| Nbe ‘̧̄ ‡jv nj wÎ-gvwÎK (3-D)|

AvqZNb    NbK                 †MvjK   †PvO         k¼z wcivwgW

kxl©we› ỳ, avi ev evû Ges Zj

Nb e ‘̄i †KŠwbK we› ỳ, †hLv‡b ỳwU avi

wgwjZ nq Zv‡K kxl©we› ỳ ejv nq| `ywU

Zj wgwjZ n‡q †h †iLvsk ˆZix K‡i,

Zv‡K avi ev evû ejv nq Ges †h mvgZwjK

’̄vb¸‡jv i‡q‡Q †m¸‡jv‡K Zj ejv nq|

kxl©we›`y

Zj
avi ev
evû
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wÎ-gvwÎK (3-D) AvKvi MV‡bi Rvj ev Avavi

Rvj ev Avavi nj Nbe¯‘i wØ-gvwÎK Qwe KvVv‡gv, hv fuvR K‡i Nb e¯‘i AvK…wZ ˆZix Kiv hvq|
Nbe¯‘‡K mvgZwjK wP‡Î cÖKvk Kiv nq| ZvB Avgiv ej‡Z cvwi, Rvj (Net) nj wÎgvwÎK (3-D)
Nee ‘̄‡K wØ-gvwÎK (2-D) iƒ‡c Dc ’̄vcb |

D`vniY t i) NbK - Nb‡Ki Rvj

ii) k¼z - k¼zi Rvj

mgZ‡j Nbe ‘̄

i) Zxh©K †iLvi bK&kv t (Oblique Sketch)

†h bK&kvq Nbe ‘̄i ˆ`N©̈ ¸‡jv mgvb _v‡K bv,

Zv‡K Zxh©K bK&kv ejv nq|

ii)  mggvÎvi bK&kv t (Isometic Sketch)

WU&hy³ mggvÎvwewkó KvMR e¨envi K‡i

mggvÎvi bK&kv A¼b Kiv nq| GKgvÎ mggvÎv

wewkó KvM‡RB mwVK AvKv‡ii bK&kv ˆZwi m¤¢e|

Nbe ‘̄i wewfbœ cȪ ’‡”Q‡`i „̀k¨vejx

mvg‡bi, cv‡ki Ges Dc‡ii `„k¨ GKwU

Nbe ‘̄‡K wewfbœfv‡e †`Lv hvq, †hgb, dvwj K‡i,

wØ-gvwÎK (2-D) Qvqvi gva¨‡g BZ¨vw`| GQvov

mvg‡bi „̀k¨, cv‡ki „̀k¨, Dc‡ii „̀k¨ BZ¨vw`i

gva¨‡g wfbœ wfbœ bK&kv ˆZix Kiv hvq|

 

 

Zxh©K bK&kv

.  .  .  .  .

.  .  .  .  .

.  .  .  .  .

.  .  .  .  .
.  .  .  .  .  .
.  .  .  .  .  .

.  .  .  .  .

.  .  .  .  .  .

.  .  .  .  .  .

mggvÎvi bK&kv

dvwj Kiv Qvqv
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AbykxjbxÑ15

1. wb‡Pi e ‘̧̄ ‡jvi R¨vwgwZK AvKv‡i bvg †j‡Lv t (cÖkœgvbÑ 1)

e ‘̄ R¨vwgwZK AvKvi

D`vniY BU   AvqZNb

 i) ej .....................................

ii) AvBmwµg .....................................

iii) cvBc .....................................

iv) fv¯‹h© .....................................

v) evwU .....................................

vi) eB .....................................

vii) jy‡Wvi Q°v ....................................

mvg‡bi Dc‡ii
cv‡ki

evwoi bK&kv mvg‡bi bK&kv cv‡ki bK&kv Dc‡ii bK&kv

> > >
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2. Lvwj Ni¸‡jv c~iY K‡iv t (cÖkœgvbÑ 2)

wPÎ  Zj msL¨v       kxl©we› ỳ msL¨v       avi msL¨v

  D`vniY         4 4  6

 i)

ii)

iii)

iv)

3. wb¤œwjwLZ wPÎ¸‡jvi Rvj (Net) ˆZwi K‡iv t (cÖkœgvbÑ 2)

 wPÎ       Rvj

D`vniY

i)

ii)

iii)

iv)

v)
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4. wb¤œwjwLZ wÎ-gvwÎK e ‘̧̄ ‡jvi Qvqv A¼b K‡iv t (cÖkœgvbÑ 2)

wÎ-gvwÎK e¯‘  Qvqv

D`vniY

†MvjK

 i k¼z

 ii NbK

iii wcÖRg

iv †PvO

  v AvqZNb

5. wb‡Pi Nbe ‘̧̄ ‡jvi wZbwU „̀k¨ (View) A¼b K‡iv t (cÖkœgvbÑ 3/4)

D`vniY t Nbe ‘̄  mvg‡bi „̀k¨  Dc‡ii „̀k¨  cv‡ki „̀k¨

i)

T S

F

T
S

F
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ii)

 iii)

vi)

v)

6. Í̄¤¢ †gjvI t (cÖkœgvbÑ 3/4)

A      B

a) wcÖRg

b) †PvO

c) k¼z

d) NbK

e) AvqZ‡¶Î

f) †MvjK

T

F
S

F

T

S

T

S

F

F

T

S
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bgybv cÖkœ - 1

†kªwY - mßg
welq - MwYZ

mgq - 3 N›Uv                 lvb¥vwmK cix¶v     c~Y©gvb - 100

K - wefvM : 20 b¤̂i

1. bx‡Pi cÖkœ̧ ‡jvi DËi `vI t 2x5=10

i) e„nËg msL¨vwU wbY©q K‡iv :  113, 92, 156

ii) fvM K‡iv : 99 ÷ 11

iii) †KvbwU ¶z̀ ªZg :  
1

9

2

9
,     ,

iv) k~b¨ ’̄vb c~iY K‡iv : 13 + 7 + 10 = 10 + 13 + _______

v) ¸Y K‡iv :  2.5 ×     0.4

2. k~b¨ ’̄vb c~Y© K‡iv t 3x2=6

i) _______ , 27, 28, _______ , _______ , 31

ii) _______ , _______ , 50, 52, _______ , 56

3. Í̄¤¢ †gjvI t 4x1=4

     A B

i) 5 ×     4 a) 21

ii) 3 ×     7 b) 20

iii) 8 ×     5 c) 27

vi) 9 ×     3 d) 40

L - wefvM : 40 b¤̂i

bx‡Pi cÖkœ̧ ‡jvi DËi `vI t 1x10=10

4. bx‡Pi msL¨v¸‡jvi Mo wbY©q K‡iv :  1, 2, 3, 4, 19, 11, 2
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5. -2 Gi ‡hvMR wecixZ nj -

i) -2 ii) 2 iii)  
1

2
iv) 0

6. gvb wbY©q K‡iv : 1 w`‡bi 
2

3
 Ask

7. k~b¨ ’̄vb c~Y© K‡iv : ỳwU †KvY c~iK n‡j Zv‡`i mgwó _________

8. k~b¨ ’̄vb c~Y© K‡iv :   3 - (-3) = __________

9.  mgvavb K‡iv :  6x = 30

10. 1, 2, 3, 5, 3, 3, 0, 1 Gi msL¨v¸iæ gvb nj -

i) 1 ii) 5 iii) 0 iv) 3

11.  
1

3
Gi A‡b¨vb¨K nj 3 (mZ¨ / wg_¨v)

12. mZ¨ / wg_¨v wjL :  
3

5

7

8

22

35
× =

13. mwVK DËi wbe©vPb K‡iv :

i)    AB GKwU †iLvsk

ii)   AB GKwU mij‡iLv

iii)  AB GKwU iwk¥

wb‡Pi cÖkœ̧ ‡jvi DËi `vI t 2x9=18

14. †hvMdj wbY©q K‡iv :  
3

5

7

5
+

15. mgvavb K‡iv : 3x + 1 = 10

16. cÖ̀ Ë wP‡Î OP ⊥⊥⊥⊥⊥ AB  n‡j x Gi gvb KZ?

17. bx‡Pi wee„wZwU‡K mgxKiY  AvKv‡i cÖKvk K‡iv :

hw` Zzwg x Gi mv‡_ 5 †hvM K‡iv, Z‡e 11 n‡e|

O

A P B
. .

x - 300

)

A B
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18. cv‡ki wP‡Î AB I CD mij‡iLv ci¯úi O we› ỳ‡Z †Q` K‡i|

hw` ∠ AOC = 1200 nq, Z‡e

∠ AOD Ges ∠ BOD wbY©q K‡iv|

19. 200 †KwRi 
3

5
 Ask KZ?

20. gv‡bi EaŸ©µ‡g mvRvI : 0, -2, 2, -5

21. ¸Ydj wbY©q K‡iv :  
3

5

18

10
×

22. wb¤œwjwLZ msL¨v¸‡jvi cÖmvi wbY©q K‡iv : 3, 1, 2, 10, 7

bx‡Pi cÖkœ̧ ‡jvi DËi `vI t 3x4=12

23. ỳwU msL¨vi AšÍi 27, hw` eo msL¨vwU 17 nq, Z‡e †QvU msL¨vwU KZ?

24. cv‡ki wP‡Î, PQ | | BC n‡j

x, y I z Gi gvb †ei K‡iv|

25. GKwU kn‡ii 7 w`‡bi e„wócv‡Zi cwigvY (wgwg G) cÖ̀ Ë :

w`b †mvg g½j eya e„n¯úwZ ïµ kwb iwe

e„wócvZ (wgwg)         0.0        12.2       2.1        0.0         20.5          5.5         1.0

i) e„wócv‡Zi cwigv‡ci cÖmvi wbY©q K‡iv|

ii) mßvnwUi Mo e„wócv‡Zi cwigvc †ei K‡iv|

iii) †Kvb& w`‡bi e„wócv‡Zi cwigvc me©vwaK?

26. wjwcKv cÖ‡Z¨Kw`b GKwU eB 1
1

4
N›Uv K‡i c‡o| †m m¤ú~Y© eBwU 6 w`‡b c‡o †kl K‡i| †m †gvU KZ

N›Uvq eBwU c‡o †kl K‡i?

.

.
..

1200

)
C

BO

D

A

)
QP

B

A

C

) 500600

) ))x z

y
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M - wefvM : 40 b¤̂i

bx‡Pi cÖkœ̧ ‡jvi DËi `vI t 1x6=6

27. mwVK DËiwU wbe©vPb K‡iv :

mgevû wÎfy‡Ri cÖwZmvg¨ †iLvi msL¨v -

i) 4 ii) 1 iii) 3

28. e„‡Ëi †¶Îdj = π ×     (e¨vmva©)2 (mZ¨ / wg_¨v)

29. Awbgv 55 c„ôvi GKwU eB‡qi 
2

5
Ask c‡o| †m KZ c„ôv c‡o‡Q Zv †ei K‡iv|

30. eM©‡¶‡Îi †¶Îdj nj .......................

31. cÖ̀ Ë wP‡Î eM©‡¶ÎwUi cwimxgv wbY©q K‡iv :

32. mgvavb K‡iv :  4(m + 3) = 18

bx‡Pi cÖkœ̧ ‡jvi DËi `vI t 2x5=10

33. ¸Y K‡iv : 
5

8
Gi 3

5

6

34. GKwU eM©‡¶‡Îi cwimxgv 44 †mwg n‡j eM©‡¶ÎwUi †¶Îdj wbY©q K‡iv|

35. ¸Ydj wbY©q K‡iv :  (-1) x x x x x (-1) x x x x x (-1) x x x x x (-1)

36. mgxKi‡Y cÖKvk K‡iv :  x - Gi GK-Z…Zxqvs‡ki mv‡_ 3 †hvM Ki‡j 30 nq|

37. hw` l y m Ges t †f`K nq,

Z‡e x - Gi gvb wbY©q K‡iv| )

x

1200

l

m

)

t

4 †mwg

4 †mwg

4 †mwg

4 †mwg
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bx‡Pi cÖkœ̧ wji DËi `vI t 3x4=12

38. bx‡P cÖ̀ Ë Z_¨¸‡jvi ga¨gv wbY©q K‡iv :

8, 5, 1, 3, 9, 2, 7

39. GKwU e„‡Ëi cwiwa 154 †mwg n‡j, e„ËwUi †¶Îdj wbY©q K‡iv|

40. cÖ̀ Ë wP‡Î, AB = AC Ges

D nj BC Gi ga¨ we› ỳ| cÖgvY

K‡iv †h, ∆∆∆∆∆ABD { ∆ ∆ ∆ ∆ ∆ACD.

41. mgvavb K‡iv :  4 + 5(p - 1) = 34

bx‡Pi cÖkœ̧ ‡jvi DËi `vI t 4x3=12

42. cÖ̀ Ë AvK…wZwUi cwimxgv wbY©q K‡iv|

43. cÖ̀ Ë wP‡Î, l y m, Ges a y b n‡j

x, y, z I w Gi gvb wbY©q K‡iv|

44. GKwU Zv‡ii AvK…wZ AvqZvKvi hvi ˆ`N©¨ I cÖ¯’ h_vµ‡g 40 †mwg Ges 22 †mwg| hw` H ZviwU‡K
eM©vKvi Kiv nq, Z‡e ZviwUi cÖ‡Z¨K evûi ˆ`N©̈  KZ n‡e? †Kvb& AvK…wZwUi †¶Îdj †ewk?

*****

A

B D C

l m

z

1000

)

)
x

w

)

) )
a

b

800

14 †mwg

14 †mwg
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bgybv cÖkœ - 2

†kªwY - mßg
welq - MwYZ

mgq - 3 N›Uv                  evwl©K cix¶v    c~Y©gvb - 100

K - wefvM : 20 b¤̂i

1. bx‡Pi cÖkœ̧ ‡jvi DËi `vI t 2x5=10

i) bx‡Pi †Kvb& ¸YdjwU AhyM¥ msL¨v -

a) 9 ×     2 b) 5 ×     3 c) 15 ×     4 d) 3 ×     20

ii) †Kvb&wU ¶z̀ ªZg : 
3

7

5

7

1

7
, ,

iii) bx‡P msL¨v‡iLvq cÖ̀ wk©Z †Kvb& msL¨v¸‡jv FYvZ¥K :

|||||   |  |  |  |  |   |  |  |  |  |   |  |  |  |  |  | | | | |  | | | | |  | | | | |  | | | | |

-4 -3 -2 -1 0 1 2 3

iv) k~b¨ ’̄vb c~iY K‡iv : 3 ×     5 ×     ____ = ____ ×     5 ×     1 = 30

v) ¸Ydj wbY©q K‡iv : 1.5 ×     0.5

2. bx‡Pi cÖkœ̧ ‡jvi DËi `vI t 3x2=6

k~b¨ ’̄vb c~iY K‡iv t

i) 107, 110, ____, ____, 119, 122, ____

ii) 45, 43, ____, ____, 37, ____

3. Í̄¤¢ †gjvI t 4x1=4

     A    B

i)   3 ×     9 a)  21

ii)  5 ×     4 b)  4

iii) 20 ÷ 5 c)  20

iv) 3 x x x x x 7 d)  27
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L - wefvM : 40 b¤̂i

4. bx‡Pi cÖkœ̧ ‡jvi DËi `vI t 1x10=10

i) mg‡KvYx wÎfy‡Ri e„nËg †KvYwU nj -

a) 1200 b) 1800 c) 900 d) 600

ii) wb‡Pi †Kvb&wU wÎfy‡Ri me©mgZvi kZ© bq -

a) RHS b) SAS c) AAA d) ASA

iii) mijZg AbycvZwU wjL :  5 UvKv : 80 cqmv

iv) 0.3 †K kZKivq cÖKvk K‡iv|

v) -1 nj ¶z̀ ªZg g~j`msL¨v (mZ¨ / wg_¨v)|

vi) x2 Gi mnM KZ :  3 - x + 2x2

vii) †hvM K‡iv : 
2

7

5

7
+

viii) †KvbwU e„nËg : 
1

3

5

3
,  ?

ix) GKwU Nb‡Ki 8 wU avi Av‡Q| (mZ¨ / wg_¨v)

x) k~b¨¯’vb c~iY K‡iv :  wÎfy‡Ri wZb †Kv‡Yi mgwó ........................|

5. bx‡Pi cÖkœ̧ ‡jvi DËi `vI t 2x9=18

i)    
1

9
 I 

5

9
Gi ga¨eZ©x ỳwU g~j` msL¨v wjL|

ii) †hvMdj wbY©q K‡iv :  2x2 + (-x2) - (-3x2)

iii) (x - y)2 Gi gvb wbY©q K‡iv, hLb x = 5, y = -1

iv) 3% jvf ej‡Z Kx eyS?

v) ev‡· Dchy³ wPý emvI :    >, =, < : 0  o 
−1

5

vi) 300, 600, 800 GB wZbwU †Kv‡Yi Øviv wK GKwU wÎfyR MVb m¤¢e?

vii) gvb wbY©q K‡iv :  
2

5

1

2
÷
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viii) x - Gi gvb wbY©q K‡iv :

ix) gvb wbY©q K‡iv :  2
1

3
1

1

5
−

6. bx‡Pi cÖkœ̧ ‡jvi DËi `vI t 3x4=12

i) hw` 250 wU gv‡e©j Awbk I gwb‡ki g‡a¨ 3 : 2 Abycv‡Z fvM Kiv nq, Z‡e †K KqwU gv‡e©j cv‡e?

ii) †Kv‡bv GKwU cix¶vq gwYlv 600 b¤̂‡ii g‡a¨ 480 b¤̂i †cj| †m kZKiv KZ b¤̂i †cj?

iii) GKwU wÎfy‡Ri GKwU †KvY 400 Ges Aewkó ỳwU †Kv‡Yi AbycvZ 3 : 4 n‡j Aewkó †KvY ỳwU wbY©q
K‡iv|

iv) †hvM K‡iv :  x + y - z,  x - y + z,  y + z - x

M - wefvM : 40 b¤̂i

7. bx‡Pi cÖkœ̧ ‡jvi DËi `vI t 1x6=6

i) am ÷ an = ______?

ii) GKwU wÎfy‡Ri KqwU D”PZv _v‡K?

iii) 1 †_‡K 
−2

3
 we‡qvM K‡iv|

iv)
1

25
†K kZKivq cÖKvk K‡iv|

v) gvb wbY©q K‡iv t 
−

×
−1

7

21

3

vi) mgevû wÎfy‡Ri cÖ‡Z¨KwU †Kv‡Yi gvb ..................|

8. bx‡Pi cÖkœ̧ ‡jvi DËi `vI t 2x5=10

i) gvb wbY©q K‡iv :  2 ÷ (30 + 50)

ii) hw` x : y = 2 : 3 Ges y : z = 5 : 4, nq Z‡e x : z wbY©q K‡iv|

iii) 2x2 - 15 ‡K -x3 + 5 ‡_‡K we‡qvM K‡iv|

iv) wb‡¤œi wPÎ †_‡K x Gi gvb wbY©q K‡iv :

xx
(((((((((( 800

(((( (

x

700 1200

(

(

)
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v) hw` a, b I c Øviv h_vµ‡g †Kv‡bv Nb‡Ki Zj msL¨v, avi msL¨v Ges kxl©we› ỳi msL¨v cÖKvwkZ
nq, Z‡e a - b + c Gi gvb wbY©q K‡iv|

9. bx‡Pi cÖkœ̧ ‡jvi DËi `vI t 3x4=12

i)   
−1

3
 I 

2

5
 †K msL¨v‡iLvq cÖKvk K‡iv|

ii) mijZg gvb wbY©q K‡iv : 
25 5

10

2 8

3 4

× ×

×

t

t

iii) 3x2 - 4y2 + 5xy + 20 ‡_‡K KZ we‡qvM Ki‡j - x2 - y2 + 6xy + 20 cvIqv hvq?

iv) bx‡Pi wPÎ †_‡K x I y -Gi gvb wbY©q K‡iv|

10. bx‡Pi cÖkœ̧ ‡jvi DËi `vI t 4x3=12

i) GKwU ª̀e¨ 5% ¶wZ‡Z 570 UvKvq weµq Kiv nj| ª̀e¨wUi µqg~j¨ KZ?

ii) cÖ̀ Ë wP‡Î, OA = OB Ges OC = OD n‡j, cÖgvY Ki †h,
AC = BD.

iii) PQR wÎfyRwU A¼b K‡iv| cÖ̀ Ë PQ = 3 †mwg, PR = 5.5 †mwg Ges ∠PQR = 600

*****

C B

DA

O

x

y
((((((((((

800

(((( (

500

(((( (
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DËicÎ
(Answer Sheet)

AbykxjbxÑ1 (ALÛ msL¨v)

1. ii) 1, iii) -7, iv) 5, v) a, vi) 0, vii) AmsÁvZ,  viii) -7  <  0

2. ii) F, iii) T, iv) F, v) T, vi) F, vii) T ;

3. (i)-(a), (ii)-(b), (iii)-(b), (iv)-(a), (v)-(a) ;

4. ii)  
1

5
, iii) -11, iv) 1, v) 300 ;

5. ii) ¶z̀ ªZg = -11, e„nËg = 7 ; iii) 25, iv) 390, v) -13

6. ii) -73500, iii) (a)-(iii), (b)-(iv), (c)-(i), (d)-(ii) ; iv) 72 UvKv,

 v) 320C, vi) 1300 wKwg, vii) 83, viii) 92.

AbykxjbxÑ2  (fMœvsk I `kwgK msL¨v)

1. i) T, ii) T, iii) F, iv) T, v) T, vi) F, vii) F,

viii) F

2. i)  
3

7
, ii)  

1

3
, iii)  

3

4
 , iv) 

1

2
 , v)  

1

8
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3.     i)  
3

4
 , ii)  

4

5
 , iii) 1, iv) 1, v) 5.13

4. i) ̧ Y, ii) 20, iii) 1, iv) 0.053, v) 5, vi) 72,    vii) 40,

viii) 
5

73
ix) 0.17 x) 1000

5. i) 1, ii)  
49

60
 , iii) 18, iv) 4

1

5
 , v) 6.6, vi) 0.02361,     vii) 159

3

8
 ,

viii) 5
5

342

6. i) 15 wKwg,     ii) 5 wU,     iii) 5 N›Uv, iv) 8
8

9
 wKMÖv, v) 1968.75 wgUvi2,

vi) (a) 0.3853, (b) 0.000378, vii) 8.2, viii) 29.1 †mwg,

ix) 68.89 †mwg2,    x) 61986.3, xi) 0.3552, xii) 101.01 × 0.01,

xiii) 
275

282
, xiv) 2

4

5
.

AbykxjbxÑ 3

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

12.  3      13. 5.6   14.  153    15.  10   16.  58    17.  149 †mwg    18. 42 eQi    19.  14

20.  10   21. 
2

5
     22.  20   23. 34   24. 49   27. (i) A   (ii) B   (iii)  A   (iv)  C    (v)  A.

28. (i) Am¤¢e,    (ii)  m¤¢e,    (iii)  m¤¢e,    29. (i)  
15

32
   (ii) 

1

4
    (iii)  

1

8
  (iv)  

3

32
 (v)  

1

32

(vi)  
1

32

AbykxjbxÑ4  (mij mgxKiY)

1. a) 13, b) -77, c) 42, d) 0, e) mgvavb;

2. a) F, b) T, c) T, d) F, e) F

3. a)-(i)  
3

4
t =15, (ii) 7m+7=77, (iii) 

1

4
x - 4= 4, (iv) 6x-5=7, (v) 8-3x=2

b) (i) P-Gi wZb cÂgvsk nj 6, (ii) y-Gi 4 ¸Y †_‡K 2 we‡qvM Ki‡j cvIqv hvq 18, iii) x-Gi
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wZb ¸‡Yi mwnZ 4 ‡hvM Ki‡j nq 25 ;  c) - (i) -3, (ii) -4

4. a)-(iv), b)-(iii), c)-(iii), d)-(ii), e)-(iii), f)-(iv), g)-(iii),

h)-(iv), i)-(ii),  j)-(i)

5. a) (i) -2, (ii) 
9

20
, (iii) 10, (iv) 

1

2
, (v) -1

b) (i) 26, 27 (ii) 6, (iii) 35 eQi,        (iv) 45 wKMÖv,      (v) 1120, 680

6. a) 20, b)  
−6

5
c)  

64

31
d) kPxb : 132 ivb, ivûj : 66 ivb;  e) 50 wg., 25 wg.

AbykxjbxÑ5  (mij‡iLv I †KvY)

1. a) 3600, b) wecÖZxc †KvY, c) 900, d) 1800, e) mgvb, f)1800,

g) 150

2. a) F, b) F, c) T, d) F, e) T, f) T, g) T,

h) F, i) F, j) F;

3. a) 600, c) 1350, d) 740, e) 340 ;

4. (i)-(b), (ii)-(a), (iii)-(c), (iv)-(a), (v)-(c) ;

5. a) 1200, b) 920, c) 710, 1090; d) 290, 1190; e) 200 ;

6. a) 600, b) 1350, c) 500, 1450, 350 ; d) 700, 1100, 700;

e) (a)-(ii),         (b)-(iii),          (c)-(iv), (d)-(i)

AbykxjbxÑ6  (wÎfzR Ges Gi ag©)

AwZ msw¶ß DËiag©x cÖ‡kœi DËi t

2. 3, 3. (a) 1100, (b) 1200, (c) 900;

4. (a) 600,     (b) 400, (c) 500,

5. 600, 6. AwZfyR, 7. ∠C = 800, 8. 540

k~b¨ ’̄vb c~iY t
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2. 3,  3. 1800, 4. 600, 5. e„nËi, 6. mg‡KvYx wÎfyR,    7. mgevû wÎfyR,

8. mgwØevû wÎfyR, 9. wecixZ ỳBwU AšÍt ’̄ †Kv‡Yi, 10. Aci ỳB evûi e‡M©i mgwó|

mZ¨ / wg_¨v t

1. T, 2. F, 3. F, 4. T, 5. T, 6. T, 7. F,

8. T, 9. T, 10. T

ˆbe©̈ w³K cÖ‡kœi DËi t

2. a, 3. b, 4. d, 5. a, 6. b, 7. b, 8. c,

9. a, 10. a

msw¶ß DËiag©x cÖ‡kœi DËi t

2. a) 300, b) 500 ; 3. a) wÎfyR n‡e bv, b) wÎfyR n‡e

4. 24 †mwg, 5. a) 10, b) 17 ; 6. 500, 7. 520, 780, 500 ;

8. 450, 600, 750

`xN© DËiag©x cÖ‡kœi DËi t

1. 300, 700;   2. 26 wgUvi,       3. 16 wgUvi, 5. 13 wgUvi,      6. 450, 750, 600

AbykxjbxÑ7  (wÎfz‡Ri me©mgZv)

1. ii) mgvb, iii) 800, iv) mgvb, v) ∠BAC, vi) PQ, vii) AweKj, viii) F
1
 ≅≅≅≅≅ F

2

2. ii) F, iii) T, iv) F, v) F, vi) T, vii) T

3. ii) (a), iii) (a), iv) (b), v) (a)

4. ii) RHS, iii) ASA, v) nü v, vi) 5 ‡mwg.

5. ii) AC=7 †mwg, DE=12 †mwg; iii) x=3, iv) a=10, b=500; v) ∆∆∆∆∆RSP, SAS

6. ii) (a) PQ=PR, QM=RM, PM=PM; (b) SSS, iv) a) nü v, SAS;

b) nü v, v) nü v, SAS Øviv;

vii) ∠XPY = ∠ROQ, XY = RQ, PX = OR, nü v, RHS Øviv
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AbykxjbxÑ8  (wewfbœ ivwk¸‡jvi Zzjbv)

1. i) T, ii) F, iii) T, iv) F, v) T, vi) T, vii) F,  viii) T

2. i) 2 : 1, ii) 6 : 1, iii) 6 : 1, iv) 1 : 10, v) 4 : 1

3. i) 60%, ii) 70%, iii) 85%, iv) 37
1

2
%, v) 53

11

13
%

4. i) 9%, ii) 200, iii) 450, iv) 5500 UvKv, v) 288 UvKv
5. i) 95%, ii) 225.60 UvKv, iii) 600 UvKv, iv) 3840 UvKv,

v) 2016 UvKv, vi) 20%, vii) 20%, viii) 10%, ix) 4000;

6. (i)-(b), (ii)-(c), (iii)-(c), (iv)-(a), (v)-(d)

AbykxjbxÑ9  (g~j` msL¨v)

1.  (c) 2.  (d) 3.  (c) 4.  (c) 5. (a) 6. ÿz̀ ªZi

7)  
−3

4
8) ÿz̀ ªZi 9.  Zzj¨ 10. 

−2

3
11. wg_¨v 12.  mZ¨ 13. mZ¨

14.  mZ¨ 15.  wg_¨v 16.  x = –20 17. 
−

−

60

80
18. 

75

80−
19.  

−

−

14

30
, 

21

45
20. 

−5

3

21. 
7

8−
22. 

9

35
23. 

12

4

15

5
, 24. 

−13

18
25. 1

17

65

26. 1
1

3
27. 6

2

9
28. –1

1

15
29. 25

3

5
30.  4 

1

2
31. 

−3

4
< 

−7

16
<

5

12−

32. 
3

4
>

2

3
>

−5

6
33. 

−11

24
34. 

1

21
35. 

− − − −9

5

8

5

7

5

6

5
, , ,

36. 
−5

2
37. 

−11

40

19

40
,     38. 

− −1

5

4

5
, 39. 

8

25
40. 

8

5

AbykxjbxÑ11 (cwimxgv Ges †ÿÎdj)

1. a) eM©‡¶Î, b) 4, c) †¶Îdj, d)   2 e) 2, f) cÖ¯’, g) cÖ¯’,

h) 2, i) 3, j) 3 ×evû k) f~wg, l)  πππππ , m) 2, n) e¨vmva©

o) 2r;
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2. a) F, b) T, c) F, d) T, e) F, f) T, g) T,

h) F, i) T, j) T.

3. a) 9 †mwg, b) 4.5 eM©wg, c) 3 2 †mwg, d) 8 †mwg, e) 5 †mwg, f) 56 eM©‡mwg,

g) 3  eM©‡mwg, h) 44 †mwg, i) 72 eM©‡mwg, j) 36 †mwg

4. (a)-(ii), (b)-(iii), (c)-(ii), (d)-(iii), (e)-(iii), (f)-(ii), (g)-(ii),

(h)-(iii), (i)-(ii), (j)-(ii);

5. a) 102 eM©wg, b) 56.25 eM©wg, c) 32 wg, d) 224 eM©‡mwg,

e) 78 eM©‡mwg, f) 4.5 †mwg, g) 180 eM©‡mwg, h) 4 3 eM©‡mwg, 12 †mwg;

i) 10 ‡mwg,  j) 66 ‡mwg, k) 75.46 eM©‡mwg, l) 36 †mwg, m) 84 eM©‡mwg.

6. b) 1000, 15000 UvKv; c) 2760 UvKv, d) 18 eM©‡mwg, e) 420 eM©wg,

f) 400 eM©wg, g) 900 wg, 300 wg; h) 12 eM©‡mwg, i) 4.2 eM©wg,

j) 48 †mwg, 16 †mwg; k) 60 †mwg, l) 77 wg, m) 2002 eM©wg, 7 wg; n) 6 : 7,

o) 44 †mwg, p) 180 eM©‡mwg

AbykxjbxÑ12  (exRMvwYwZK ivwkgvjv)

AwZ msw¶ß DËiag©x cÖ‡kœi DËi t

1. a) -7, b) z, c) 3;

2. a) 11, b) -44, c) 9 ;

3. a) 8x2, b) -5xy, c) 7a

4. a) y - x, b) x2 + z2, c) 5 - xy;

5. a) 7, b) -7, c) -11

6. a) 3m+2n, m+4n ; b) 5mn+12, -mn+2; c) 10xy+4x+6y, -4xy+4x-6y
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7. ivwkgvjv x hy³ c` x - Gi mnM

i) y2x+y y2x y2

ii) 12xy2+25 12xy 12y2

iii) 7+xy2 xy2 y2

8. a) 2x-3y wØc` ivwk, b) x+y-6 wÎc` ivwk, c) 2xy GKc` ivwk

k~b¨ ’̄vY c~iY t 2. m „̀k c`, 3. 10n+1,   4. Pjivwk,    5. aªæeK, 6. wÎc` ivwk, 7. wØc` ivwk

mZ¨ / wg_¨v t 2. F, 3. T, 4. T, 5. F, 6. F, 7. T, 8. T

ˆbe©̈ w³K cÖ‡kœi DËi t 2. d, 3. a, 4. b, 5. a, 6. c, 7. a, 8. b

msw¶ß DËiag©x cÖ‡kœi DËi t

2. x2 + 9x - 13, 3. 8x - 2y, 4. 125, 5. 2, 6. 28, 7. 3x2 - 6xy - y2

`xN© DËiag©x cÖ‡kœi DËi t  2. 2x + 4, 3. 1, 4. −2a2 − ab + 7, 5;

5.  
13

15

31

10

5

6

5

4
x x x +2 2

− − ,    6. x3 + 2x2y + 6xy2 - y3.

AbykxjbxÑ13 (m~PK Ges NvZ)

1. a) 18, b) 1, c) -1, d) 3, e) 8, f) 
1

16
 , g) 0, h) 1, i) 53, j) 53

2. a) F, b) F, c) T, d) F, e) T ;

3. a)-(iv), b)-(ii), c)-(ii), d)-(i), e)-(i), f)-(ii), g)-(i), h)-(ii), i)-(ii), j)-(iii)

4. a) 27, b) 23
xxxxx3xxxxx52, c) 95, d) 22

xxxxxa2, e) 210>102, f) 625,

g) (-5)3
xxxxxm3, h) 4.985xxxxx103, i) 15, j) 

−8

27

5. a) 96, b) 1xxxxx105+2xxxxx104+0xxxxx103+7xxxxx102+1xxxxx101+9xxxxx100,



130

MwYZ IqvK©eyK : mßg †kÖwY

c) 3.90878xxxxx103, d) 70230, e) 1.6xxxxx106 wKwg, f) x = -1, g) 8000,  h) 
3

4

4









 ,

j) ( ) ( ) ( ) ( )− × − × − × −

× × ×

3 3 3 3

7 7 7 7

6. a) 2.7×1012 > 1.5×108, b) 26, c) 516800, d) 27×32×72, e) 72

AbykxjbxÑ14 (cÖwZmvg¨)

1.  a,   2. c,   3. a,   4. a,   5. c,   6. T,   7. T,   8. F,

9. T,   10. F   11. 1   12. 4   13.4   14. 4   15.  3   16. H, I

17.  i)  ii)   iii)        iv)

18. mgwØevû wÎfzR

19. (i) 3 (ii) 5

20. A,  H,  I,  M,  O,  T,  U,  V,  W,  X,  Y.

21   Bs‡iwR       cÖwZmvg¨    cÖwZmvg¨ †iLvi N~Y©b       N~Y©b cÖwZmv‡g¨i

eY©gvjv †iLv msL¨v cÖwZmvg¨ gvb

N  bv  0 Yes 2

A  nü v  1 Yes 2

X  nü v  2 Yes 2

I nu¨v  2 Yes 2

F  bv  0 No 0

M nu¨v  1 Yes 2

S bv  0 No 0

--
--

--
-

--------
--

--
--

--  

---------
 

----------
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AbykxjbxÑ15 (Nbe ‘̄i „̀k¨gvb AvKvi)

1. i)  †MvjK ,     ii) k¼z,   iii)  †PvO,         iv) wcÖRg,    v) Aa©-†MvjK    vi) AvqZ‡ÿÎ ,   vii) NbK

2. i) 6, 8, 12 ;   ii) 5, 5, 8 ;   iii) 9, 9, 16 ;  iv) 6, 8, 12

6. i) (c),   ii) (c),   iii) (d),   iv) (b),   v) (a)

bgybv cÖkœ - 1

1.  i) 156,   ii) 9,   iii)
1

9
,  iv) 7, v) 1 ;   2. i) 26, 29, 30 ; ii) 46, 48, 54   3. i) (b),  ii) (a), iii) (d), iv) (c);

4. 6,    5.  (ii)    6. 16 N›Uv,   7.   90O,  8. 6,   9. 5,   10. (iv),   11. mZ¨,   12. wg_¨v,  13. (ii),

14. 2,   15. 3,   16. 120O,  17. x + 5=11,  18.  60O, 120O ;  19. 120 †KwR,  20. –5, –2, 0, 2;   21. 3,

22. 9,  23. –10, 24. x = 60O, y =70O, z = 50O;  25. (i) 20.5 wgwg, (ii) 5.9 wgwg,  (iii) ïµevi, 26. 10
1

2
 N›Uv,

27. (iii), 28. mZ¨, 29. 22, 30. evû × evû,  31. 16  †mwg,  32. m =
3

2
 , 33. 

115

18
 , 34. 121 †mwg2, 35. 1,

36.   
x

3
+3=30, 37. 120O,   38. 5,   39. 1886.5 wg 2,   41. P=7,   42. 88 †mwg,

43.  x =100O, y = z = w = 80O;   44. 31 †mwg, eM©‡ÿÎ|

bgybv cÖkœ - 2

1. i) (b),   ii)
1

7
 ,   iii) –1, –2, –3, –4 ;   iv) 2, 6 ;   v) 0.75 ;

2. i) 113, 116, 125;   ii) 41, 39, 35 ;

3. i)  (d),   ii) (c),   iii) (b),   iv)  (a)

4. i) (c),   ii) (c),   iii) 25 : 4,   iv) 30%, v) mZ¨,  vi) 2, vii) 1, viii) 
5

3
 ,  ix) wg_¨v,  x) 180O

5. i)  
2

9

4

9
,    ii) 4x2,   iii) 36,   iv) cÖwZ k‡Z 3 UvKv jvf,  v) >,  vi) bv,  vii)

4

5
, viii) 50O, ix) 1

2

15

6.  i) 150, 100 ;  ii) 80%,   iii) 60O, 80O ;  iv) x + y + z
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|||||       |    |     |    |||||   |   |   |   |              |||||
–2        –1    0           1      22

5

1

3

7. i) am-n, ii) 3, iii) 1
2

3
 , iv) 4%, v) 1, vi) 60O

8. i) 1, ii) 5 : 6, iii) –x3 –2x2 + 20, iv) 50, v) 2

9. i)

ii)   
5

8

4t
   , iii) 4x2-3y2-xy, iv) y=80O, x=50O ;

10. i)  600  UvKv|

*****
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