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1ÁóÅò1±Ëù±äÁò±

(i) a : b = x : y 

(ii) 2 70

7 245

2 : 7 = 70 : 245

(iii) a : b = c : d, a, b, c, d 

a : b : : c : d, 

a : b = c : d 
a c

b d
   ad = bc

a, b, c, d 

= 

x 1 2 3 ––

y 44 88 ––

ü÷±òÅÁó±îÁ (Proportion)

ÁóÅò1±Ëù±äÁò± (Revision)
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x y x, y x,

y x  y

x y x y 

x y x, y x, y 

x 
1

y x 
1

y

x x
1

x
2

x
3

..... ..... .....

y y
1

y
2

y
3

..... ..... .....

x
1
y

1
 = x

2
y

2
 = x

3
y

3
 = .................. 

1

2

2

1

y

y

x

x
 ......

5 20 

1 

x
2
 1 

x 5 x
2

y 20 1

x
1
y

1
 = x

2
y

2
[ x

1
 = 5, y

1
 = 20, y

2
 = 1]

 5 × 20 = x
2
 × 1

 x
2
 = 5 × 20 = 100

 100 1 
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ÕòÅúÏùòÏ Ð R–1

1. 

(a) 12 : 21 32 : 56 (b) 18 : 30 14 : 21

(c) 22 : 33 33 : 24 (d) 24 : 28 20 : 25

2. 

(a) 2, 6, 6, 8 (b) 10, 20, 30, 60

(c) p, pq, p2q, q2 (d) 6, 20, 4, 30

3. 

(i) A = r2

A r ___________ r A _________

 (ii) (t) (d) 

t 1 2 3 4 5 6 – – –

d 4 8 12 16 20 – 28 – 36

(a) t d 

(b) t = 6 d = ______

(c) d = 28 t = _____

(d) d = 36 t = _________

4. p  q p = 6 q = 30, p = 2, q 

(a) 12 (b) 20 (c) 10 (d) 15

5. y 

x 1 2 4 8

y 32 16 8 –

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

  
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¿ÁZîÁÏûþ àG
(Square and Square Root)

ü±ñ±1í ñ±1í±ü÷Óý Ð

(1) m n2

n m

4 = 22, 9 = 32, 16 = 42

4, 9, 16 .... 

(2) 0, 1, 4, 5, 6, 9 

(3)

102 = 100, 4002 = 160000

(4)

7 49

49 7

a b 

b a 

(5)

49 7 –7 



4 2 –2 49 7 –7 
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(6) n (n + 1) 2n 

112 122  (2×11) = 22 

ÕòÅúÏùòÏ Ð R–2

(1)

(i) 272 (ii) 79 (iii) 400 (iv) 2637

(2)

(i) 1057 (ii) 7928 (iii) 222 (iv) 640

(3)

(i) 19 (ii) 37 (iii) 53 (iv) 78

(4)

(i) 1764 (ii) 9216 (iii) 7744 (iv) 9801

(5)

(i) 1525 (ii) 1008 (iii) 2028 (iv) 768

(6)

(i) 468 (ii) 1584 (iii) 2645 (iv) 1620

(7) 1764

(8) 4, 9 10 

(9)

(i) 2116 (ii) 4761 (iii) 576 (iv) 6084

(10)

(i) 12.25 (ii) 24.01 (iii) 146.41 (iv) 102.01

(11) (a)

  (i) 256 (ii)  169 (iii) 546 (iv) 754

(b) 1

  (i) 192 (ii) 342 (iii) 182 (iv) 202
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(c) 182 192

(i) 38 (ii) 36 (iii) 42 (iv) 40

(d)

(i) 441 (ii) 572 (iii) 576 (iv) 729

(e) 2025 45 20 25.

(i) 45 (ii) 4.5 (iii) 0.45 (iv) 0.045

âò Õ±1n¸ âò÷Óù (Cube and Cube Root)

(1)

a  a × a × a = a3, a3 a 

1, 8, 27 ... 1, 2, 3, ......

(2)

3 27 27 3

5 125, 125 5

(3) 3

33 = 27 3 27 3

b3 = a 3 a b

n = 1 2 3 4 5 6 7 8 9 10

n2 = 1 4 9 16 25 36 49 64 81 100

n3 = 1 8 27 64 125 216 343 512 729 1000

11 20
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ÕòÅúÏùòÏ Ð R–3

(1)

(i) 3757 (ii) 3375 (iii) 3332 (iv) 4096
(2)

(i) 19 (ii) 21 (iii) 23 (iv) 27
(3)

(i) 14 (ii) 18 (iii) 13 (iv) 27
(4)

(i) 5324 (ii) 3087 (iii) 3125 (iv) 648
(5)

(i) 10,368 (ii) 2187 (iii) 5000 (iv) 8192
(6)

(i) 1331 (ii) 1728 (iii) 2197 (iv) 2744
(7)

(i) 3375 (ii) 4913 (iii) 9261 (iv) 13824
(8)

(i) 12167 (ii) 8000 (iii) 4096 (iv) 5832
(9) 1.2
(10) 6859

(11) 
(a) 23 

(i) 6 (ii) 7 (iii) 8 (iv) 9
(b)

(i) 652 (ii) 933 (iii) 343 (iv) 1002

(c) 3 1000

(i) 30 (ii) 100 (iii) 10 (iv) 1000

(d) m, n n

(i) m (ii) 3 m (iii) 3m (iv) 2m

(e) 3 3 38 27 64 

(i) 6 (ii) 7 (iii) 8 (iv) 9
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ÁüÓäÁßÁ Õ±1n¸ â±îÁ (Indices and Power)

(1)

(2)

(3)

(4) 10,000 = 104 10 4 104 10 

(5)

a, b, m n 

(a) m n m na a a   (b) m n m na a a   (c)   mnnm aa 

(d)  mm ma b ab  (e)
m

m m a
a b

b
    
 

(f) 0 1a 

(g) 1 1
a

a
  (h)

1
a b

b a


   
 

(i) (–1)n = 1, n 

(j) (–1)n = –1, n 

(6)

10mK  1 10K  m K, 1 10

ÕòÅúÏùòÏ Ð R–4

(1)

(i) 113 (ii) 2×103 (iii)
5

1

2


 
 
 

(iv) (–4)–2

(2)

(i) 729 (ii) 3125 (iii) 3600 (iv) 108×192

(3)

(i)    2 2
3 5   (ii)  432 2  (iii) 0 0 02 3 4   (iv)

7 4
5 8

8 5

 
      
   

(4)
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(i) 28, 82 (ii) 2.7 × 1012, 1.5 × 108

(5)

(i) 2–3 × (–7)–3 (ii)  
4

4 5
3

3


    

 
(6)

(i) 3430,000 (ii) 70,040,000,000

(iii) 0.00000015 (iv) 0.00001436

(7)

(i) 1.0001×109 (ii) 3.02×10–6

(8) m 

     1 5 7
3 3 3

m    

(9) 0.00001275 

(10) 20 5 0.016 5 

(11)

(a) 3–3

(i) 33 (ii) 3
1

3 (iii) 3

1

3
(iv) 3×3

(b)
2

2

3
 
 
 

(i)  2

1

2 3 (ii)   2
2 3

 (iii)
2

2

3










(iv)
2
1

2

3








(c)
4

2

3
  
 

(i)
8

12
(ii)

81

16
(iii)

16

81
 (iv)

8

12

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(d) 0.000064 

(i) 64×104 (ii) 64×10–4 (iii) 6.4×105 (iv) 6.4×10–5

(e) 2.03×10–5

(i) 0.203 (ii) 0.0000203 (iii) 203000 (iv) 0.00203

ëÂ×ÈÁó±ðßÁ ¿ÁõË ø¸í (Factorisation)

ëÂ×ÈÁó±ðßÁ (Factor)Ð

(1) 1 

(2)

(3)

(4)

(5)

(6)

(7)

24 = 1×24, 24 = 2×12, 24 = 3×8

24 = 4×6, 24 = 2×2×2×3

1, 2, 3, 4, 6, 8, 12, 24 24 

2×2×2×3 

(8)

5xy 5 x y 

5xy 5, x, y, 5x, 5y, xy, 5xy 5xy 

1 

(9)
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(10)

2xy + 2y = 2y (x+1), (2y )

   = 2 × y × (x + 1)

(11)
2 9 9a ab a b  

    9a a b a b   ,  a b

   9a b a 

(12)

 22 22a ab b a b         a b a b 
2 22a ab b     2

a b    a b a b 
2 2a b     a b a b 

 2x a b  x ab    x a x b 

(13) (x+a) (x+b) 

ab a b x

2 5 6x x      2 2 3 2 3x x   

  2 2 3 2 3x x x   
   2x x   3 2x 

    2 3x x 

(14) = ×

= × + 0 

ÕòÅúÏùòÏ Ð R–5

(1)

(i) 14 pq, 28 p2q2 (ii) 3 216 4x x , 32x

(iii) 20 pq , 30qr , 40rp (iv) 2 3 3 2 2 23 10 6x y , x y , x y z
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(2)

(i) 2 34 8a a (ii) 2 27 21x y xy

(iii) 2 2 2a bc ab c abc  (iv) 3 2 2a a b
(3)

(i) 2 6 6x xy x y   (ii) 1xy x y  

(iii) 2 224 12 12 6x y x xy x   (iv) 7 7z xy xyz  

(4)

(i) 24 12 9x x  (ii) 225 30 9m m  (iii) 2 10 25x x 

(iv) 2 2121 88 16b bc c  (v) 2 29 16p q (vi)    2 2
l m l m  

(vii) 2 13 30x x  (viii) 2 5 36y y  (ix) 24 25 21y y 

(x) 6 2 2 23 6 45x x y x y 

(5)

(i)  8 6 4 43 4 5y y y y   (ii)  3 3 6 3 3 3p q p q p q 

(6)

(i)    10 25 2 5x x   (ii)     220 4 5 3 5 4y y y y    

(7)

(i)    24 25 21 7u u u    (ii)    2 14 32 2m m m   





13ÁóÅò1±Ëù±äÁò±

îÔÁîÁÏûþ àG
Áó¿1¿÷¿îÁ (Mensuration)

Õ±á1 Áó±êÁ1 ÁóÅò1±Ëù±äÁò± Ð

Áó¿1üÏ÷± (Perimeter) Ð

(i) n = n × 

(ii) = 4 × 

(iii) = 2 × + 

(iv) = 2 × (

(v) = 

(vi) = 2× ( = 2r
7

22
 r- 
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(i) = 2

(ii) = 

(iii) = × 

(iv) = 
2

1
× 

(v) = 
2

1
× × 

[ ]

(vi) =
2

1
× × 

=
2

1
× 

(vii) = r2

12 

8 

l 

l2 = 6l2

= l3 = 3

l

l

l

l

l l

l l

l

l

l

(Area) 

(Cube) 



15ÁóÅò1±Ëù±äÁò±

Õ±ûþîÁÏûþ âòßÁ (Cuboid) Ð

6 12 

8 

l, b 

h

= 2[l × b + b × h + l × h]

= l × b × h

l

l

l

h

h

b

b

h

h b

b
l

äÅÁã± (Cylinder) Ð

3 
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r 2r 

r2

2r h

2r × h

= + 

= r2 + r2 + 2rh

= 2r2 + 2rh

= 2r (r + h)

= × 

 = r2h

ÁóÔ‡ÁßÁ±¿ù ü¥óßÁ¹ûþ Ð

l = 6 × l2

l, b h = 2[l×b+b×h+l×h]

r h = 2r(r + h)

l = l3

l, b h = lbh

r h = r2h

ÁõÉ±àÉ±ßÁ±1Ï ëÂ×ð±ý1í Ð

ëÂ×ð±ý1í-1 : 4

3 

ü÷±ñ±ò Ð 4 = 4 × 

= 4 × 4 

= 16 



17ÁóÅò1±Ëù±äÁò±

3 l

   2 × (l + 3) = 16

 2l = 16 – 6 = 10

 l = 5

5 

ëÂ×ð±ý1í-2 : 

ü÷±ñ±ò Ð 4 

5 3 

= 4 × 4 = 16 

= 2 × (5 + 3) = 16 

= 

= 4 × 4 = 16 

= 5 × 3 = 15 

ëÂ×ð±ý1í-3 : 6 4 

8 

ü÷±ñ±ò Ð = 6 × 4 = 24 

h 

= 8 × h 

8 × h = 24

3
8

24
h

 3 

ëÂ×ð±ý1í-4 : 5

4 

5 
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ü÷±ñ±ò Ð 5 

4 

= 5 × 4 = 20 

5 

h = 5 × h 

5 × h = 
2

1
×20

5h = 10

h = 2

2

ëÂ×ð±ý1í-5 : 4 

3 4 2 

3 

ü÷±ñ±ò Ð 3 h

3×h

4 × 2 = 3 × h

3

8
h

3
3

8

ëÂ×ð±ý1í-6 : 4 3 

3 

ü÷±ñ±ò Ð 4 3 

34
2

1


= 6

3 4 × 3 = 12 

= 
1

12 3
2
 

= 18 
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6 1
–––––––––––––––––– = ————— = —

18 3

= 3 ×

3 3 

7 : 4 

2

 = 2 × 2 

= 2 × 
7

22
× 2  =

7

22

= 
7

88


=  × 22 

= 
7

22
 × 4 = 

7

88


8 : 5 

ABCD 

O OB = OC = 5 

BOC = 1 

BC2 = OB2 + OC2

= 25 + 25 = 50

= BC2 = 50

= ×52 = 25 × 
7

22
,  

7

22

= 
7

550

50 7×50 7
———— = ——— = ——— = ——

550 550 11
––––

7

2 4

4

O

5

5

D C

A B
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ëÂ×ð±ý1í-9 : 7 

5 4 

ü÷±ñ±ò Ð = 
2

1
 × 

= 
2

1
 (7 + 5) × 4

= 24

= 24 

ëÂ×ð±ý1í-10 : 8 4

= 
2

1
 

 = 
2

1
 8 × 4

= 16

= 16 

ëÂ×ð±ý1í-11 : 8 6

4

ü÷±ñ±ò Ð = 2 × + × + ×

= 2×[8×6+6×4+4×8]

= 2×[48+24+32]

= 2 × 104

= 208

= 208 

= × × 

= 8 × 6 × 4

= 192

= 192 
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ëÂ×ð±ý1í-12 : 5 16

ü÷±ñ±ò Ð = + 

= 2r (r + h)

= 2 × 
7

22
×5(5 + 16)

= 2 × 
7

22
× 5 × 21

= 44 × 15

= 660

= 660

= r2 × h,  (r h 

= 
7

22
× 52 × 16

= 
7

16550
= 

7

8800

= 
7

8800

ÕòÅúÏùòÏ Ð R–6

(1) 12 4 

(2) 5

(3) 7

(4) 6 

3 

(5) 8

4 
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(6) 125 85 

(7) 24 10 (i) 

(ii) 

(8) 5 100 

(9) 9 54 

(10) 12 

24 

(11) 432 

(12) 86 

36 

(13) 24 10 

(14) 6 4 

7 

(15) 1350 

(16)

121 40 80

(17) 28

(18) 35

(19)

5 6 8 10 

(20) 70 3.5 

(21) 30 25 15

35 20 12 
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(22) 60 × 40 × 20 25 

110 

(23) 600 

(24) 1 × 1 14 

2 

(25) 14 20 

(26) A 7 14 B

14 7 A B 

(27) 1.54 140

(28)

(i) 7 10 

(ii) 4 5.6 

(iii) 85 12 

(29) 14 20 

(i) 

(ii) 

(iii) 

(30)

(i) 360 2880 

(ii) 160 1440 


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(Real Numbers)

1.1 (Introduction)

 1.2  1.3

(Euclid’s division algorithm)

 a

 b  b 

r 

(composite number)
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2 , 3 5

p

q  (q  0)

(terminating) (non-terminating

repeating) 
p

q q 

q 
p

q

1.2 (Euclid’s Division Lemma)

*.

150 

 a  a, 150 

* ‘Numeracy Counts’

(modification)
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 a = 7p + 0, 

 p

 a = 6q+5,  q

 a = 5w + 4,  w

 a = 4s + 3, 

s 

 a = 3t + 2, 

t 

 a = 2u + 1,  u

 a  b 

 b 7, 6, 5, 4, 3  2  a 

 b  r r 0, 5, 4, 3, 2

 1  1.1 

7

trail and error method  119 

17, 6;    5, 12;    20, 4

17 = 6 × 2 + 5 6  17  5 

5 = 12 × 0 + 5  12, 5 

20 = 4 × 5 + 0  4, 20 

 a  b  q  r

a = bq + r, 0  r < b
q  r 



Âõ±™¦» üÑàÉ± 27

Ó¬˘1 ’‡G a ’±1n∏ b Œ˚±·±Rfl¡ õ∂øÓ¬À˚±1 ¸—‡…±1 Œé¬SÓ¬ ¤øÓ¬˚˛± ŒÓ¬±˜±À˘±Àfl¡ q ’±1n∏

r ’‡G ¸—‡…± ≈√È¬±Õfl¡ Î◊¬ø˘˚˛±¬ı Œ‰¬©Ü± Úfl¡1± øfl¡˚˛∑

(i) 10, 3;          (ii) 4, 19;          (iii) 81, 3
ŒÓ¬±˜±À˘±Àfl¡ ˘é¬… fl¡ø1øÂ√˘± ŒÚøfl¡ Œ˚ q ’±1n∏ r ’ø¡ZÓ¬œ˚˛∑ ˝◊˝√√“Ó¬ ≈√È¬± ¤fl¡˜±S ’‡G ¸—‡…±

ø˚À˚˛ a = bq + r, ˚íÓ¬ 0 ≤ r < b, ¤˝◊ ¸•Ûfl¡«À¬ı±1 ø¸X fl¡À1º ŒÓ¬±˜±À˘±Àfl¡ ˝√√˚˛ÀÓ¬± ’±1n∏

’Ú≈ˆ¬ª fl¡ø1Â√± Œ˚ ¤˝◊ÀÈ¬± ŒÓ¬±˜±À˘±Àfl¡ ˝◊˜±Ú ¬ıÂ√À1 fl¡ø1 ’˝√√± √œ‚« ˝√√1Ì õ∂Ì±˘œ1 ¬Û≈Ú1ø¬ı¬ı‘øÓ¬1

¬ı±ø˝√√À1 ¤Àfl¡± Ú˝√√˚˛ ’±1n∏ q ’±1n∏ r ’‡G ¸—‡…± ≈√È¬±› ˚Ô±SêÀ˜ ˆ¬±·Ù¬˘ ’±1n∏ ˆ¬±·À˙¯∏1

¬ı±ø˝√√À1 ¤Àfl¡± Ú˝√√˚˛º

¤˝◊ Ù¬˘ÀÈ¬±1 ¤È¬± ø¬ıøÒ·Ó¬ ø¬ı¬ı‘øÓ¬ Ó¬˘Ó¬ ø√˚˛±1 √À1 ˝√√í¬ı

Î◊¬¬Û¬Û±√… (Theorem) 1.1 [ ◊̋Î◊¬øflv¡Î¬1 ø¬ıˆ¬±Ê√Ú õ∂À˜ø˚̨fl¡±] – ≈√È¬± Œ˚±·±Rfl¡ ’‡G ¸—‡…± a ’±1n∏

b, ø√̊ ±̨ Ô±øfl¡À˘ ¤ÀÚ ≈√È¬± ’ø¡ZÓ¬œ˚̨ ¸—‡…± q ’±1n∏ r Ô±øfl¡¬ı ˚±ÀÓ a = bq + r, 0 ≤ r < bº

¤˝◊ Ù¬˘ÀÈ¬± ¸yªÓ¬– ¬ıU ’±·À1 ¬Û1±˝◊ Ê√Ú±Ê√±Ó¬ ’±øÂ√˘ øfl¡c ˝◊˚˛±fl¡ ˝◊Î◊¬øflv¡Î¬1 ¤ø˘À˜∞È¬Â√1

VII øfl¡Ó¬±¬Û‡ÚÓ¬ õ∂ÔÀ˜ ’øˆ¬À˘‡Ú fl¡1± Δ √̋√øÂ√̆ º ◊̋Î◊¬øflv¡Î¬1 ø¬ıˆ¬±Ê√Ú fl¡˘Úø¬ıøÒ ¤ ◊̋ õ∂À˜ø ˛̊fl¡±ÀÈ¬±1

›¬Û1ÀÓ¬ øˆ¬øM√√√ fl¡1± Δ˝√√ÀÂ√º

øfl¡Â≈√˜±Ú ¸≈¸ø7¡¡¡Ó¬ Œé¬¬Û1 [ô¶11] ¤È¬±

Œ|ÌœÀ˚˛˝◊ ¤È¬± fl¡˘Úø¬ıøÒ (algorithm) ø˚À˚˛

Œfl¡±ÀÚ± ¤fl¡ ø¬ıÀ˙¯∏ Ò1Ì1 ¸˜¸…± ¸˜±Ò±Ú1

¬ı±À¬ı ¤È¬± õ∂Ì±˘œ ’±·¬ıÏ¬ˇ±˚˛º

Úª˜ ˙øÓ¬fl¡±1 ¬Û±‰¬π ·øÌÓ¬: ’˘-Œ‡±ª±ø1

Ê√˜œ1 Ú±˜ÀÈ¬±1 ¬Û1±˝◊ ë¤˘·íø1øÔ˜í ’Ô«±»

ëfl¡˘Úø¬ıøÒí ˙sÀÈ¬±1 Î◊¬»¬ÛøM√√√ ˝√√˚˛º õ∂fl‘¡Ó¬ÀÓ¬,

ë¤˘ÀÊ√¬ıË±í [¬ıœÊ√·øÌÓ¬] ˙sÀÈ¬±› ’±Úøfl¡

ŒÓ¬›“ ø˘‡± ëø˝√√‰¬±¬ı ’˘-Ê√±¬ı1 ª±˘-˜≈fl¡±¬ı˘±í

Ú±˜1 øfl¡Ó¬±¬Û ¤‡Ú1¬Û1± ›À˘±ª±º

õ∂À˜ø˚˛fl¡± (lemma) ¤È¬± õ∂˜±øÌÓ¬ ø¬ı¬ı‘øÓ¬

˚±fl¡ ’ ◊̋Ú ø¬ı¬ı‘øÓ¬ ¤È¬± õ∂˜±Ì fl¡1±1 ¬ı±À¬ı ¬ı…ª √̋√±1

fl¡1± ˝√√˚˛º

◊̋Î◊¬øflv¡Î¬1 ø¬ıˆ¬±Ê√Ú fl¡˘Úø¬ıøÒ ≈√È¬± Œ˚±·±Rfl¡ ’‡G ¸—‡…±1 ·ø1á¬ ¸±Ò±1Ì Î◊¬»¬Û±√fl¡ [·.¸±.Î◊¬.]

Î◊¬ø˘›ª±1 ¤È¬± Œfl¡Ã˙˘º ˜ÚÓ¬ Œ¬ÛÀ˘±ª± Œ˚ ≈√È¬± Œ˚±·±Rfl¡ ’‡G ¸—‡…± a ’±1n∏ b1 ·.¸±.Î◊¬.

˜˝√√•ú√ ˝◊¬ı˘ ˜≈‰¬± ’˘-Œ‡±ª±ø1 Ê√˜±

[‡‘©Ü±s 780 – 850]
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 a b  d

455  42  455

455 = 42 × 10 + 35

42  35 
42 = 35 × 1 + 7

 35  7 

35 = 7 × 5 + 0

455  42 7  455 

42

 c  d  c > d

 (Step)1 :c  d

 q  r  c = dq + r, 0  r < d.

 (Step) 2 :  r = 0,  c  d  d  r  0,  d 

r

 (Step) 3 :

(c, d) = (d, r) (c, d)

 c  d

 1 :  4052  12576

 (Step) 1 :  12576 > 4052,  12576  4052

12576 = 4052 × 3 + 420

 (Step) 2 :  420  0,  4052  420
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4052 = 420 × 9 + 272
 (Step) 3 :  420  272 

420 = 272 × 1 + 148

 272  148 

272 = 148 × 1 + 124

 148  124 

148 = 124 × 1 + 24

 124  24 

124 = 24 × 5 + 4

 24  4 

24 = 4 × 6 + 0

4,  12576  4052  4

 4 =  (24, 4) =  (124, 24) =  (148, 124)

=  (272, 148) =  (420, 272)

=  (4052, 420) =  (12576, 4052)

(Remark)

1.

2.

b  0, 



30

2 : 2q 

 2q + 1  q 

 a  b = 2

a = 2q + r  q  0,  r = 0  r = 1,  0  r < 2  a = 2q 

a = 2q + 1

 a = 2q  a 

 2q + 1 

 3 :  4q + 1  4q + 3

 q 

 a  a 

b = 4 

 0  r < 4,  0, 1, 2  3 a  4q  4q+1

 4q + 2  4q + 3  q a 

a  4q  4q + 2  2 

 4q + 1  4q + 3 

 4 :  420  130 

(420, 130) 
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420 = 130 × 3 + 30
130 = 30 × 4 + 10
30 = 10 × 3 + 0

 420  130 10

 10 

 1.1

1.

(i) 135  225 (ii) 196  38220 (iii) 867  255

(iv) 272  1032 (v) 405  2520 (vi) 155  1385

(vii) 384  1296 (viii) 1848  4058

2.  6q + 1,  6q + 3,  6q+5

 q 

3. 616  32 

4.

 3m  3m + 1  m 

[   x  3q,

3q + 1  3q + 2  3m

 3m + 1 ]

5.

 9m, 9m + 1  9m + 8 

6. 625 325 



32

7. 64 80 

1.3. (The Fundamental Theorem of Arithmetic)

 2 = 2, 4 = 2 × 2, 253 =

11 × 23 

2, 3, 7, 11 23

7 × 11 × 23 = 1771 3 × 7 × 11 × 23 = 5313

2 × 3 × 7 × 11 × 23 = 10626 23 × 3 × 73 = 8232

22 × 3 × 7 × 11 × 23 = 21252  

 32760, 
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32760  2 × 2 × 2 × 3 × 3 × 5 × 7×13,

 32760 = 23 × 32 × 5 × 7 × 13 

123456789, 

 32 × 3803 × 3607  3803  3607

!

32760

2 16380

2 8190

2 4095

3 1365

3 455

5 91

7 13
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Î◊¬¬Û¬Û±√… (Theorem) 1.2 [¬Û±È¬œ·øÌÓ¬1 Œ˜Ãø˘fl¡ Î◊¬¬Û¬Û±√…] – õ∂ÀÓ¬…fl¡ Œ˚Ãø·fl¡ ¸—‡…±Àfl¡˝◊

Œ˜Ãø˘fl¡1 &ÌÙ¬˘ ø˝√√‰¬±À¬Û õ∂fl¡±˙ [Î◊¬»¬Û±√fl¡Ó¬] fl¡ø1¬ı ¬Û±ø1 , ’±1n∏ Œ˜Ãø˘fl¡ Î◊¬»¬Û±√fl¡À¬ı±1

õ∂fl¡±˙ Œ¬Û±ª± Sê˜1 ¬ı±ø˝√√À1 ¤˝◊ Î◊¬»¬Û±√fl¡œfl¡1Ì ’ø¡ZÓ¬œ˚˛º

Î◊¬¬Ûø1Î◊¬Mê 1.2 Î◊¬¬Û¬Û±√…ÀÈ¬± ¤ÀÚ√À1 ¬Û±È¬œ·øÌÓ¬1 Œ˜Ãø˘fl¡

Î◊¬¬Û¬Û±√…1+À¬Û Ê√Ú±Ê√±Ó¬ Œ˝√√±ª±1 ’±·ÀÓ¬˝◊ ˝◊˚˛±1 ¤È¬± ¸˜±Ô«fl¡

Î◊¬øMê ¸yªÓ¬– ˝◊Î◊¬øflv¡Î¬1 ¤ø˘À˜∞È¬Â√1 øfl¡Ó¬±¬Û IX 1 ¸•Û±√…

14 Ó¬ Î◊¬À~ø‡Ó¬ Δ˝√√øÂ√˘º ˝√√íÀ˘›, ˝◊˚˛±1 õ∂Ô˜ qX õ∂˜±ÌÀÈ¬±

fl¡±˘« ŒÙË¬Îƒ¬ø1fl¡ ·±Î◊¬ÀÂ√ ŒÓ¬›“1 ëøÎ¬‰ƒ¬fl≈¡˝◊øÊ√‰¬Úƒ‰¬ ¤ø1ÔÀ˜øÈ¬fl¡±íÓ¬

√±ø„√√ Òø1øÂ√ø˘º

fl¡±˘« ŒÙË¬Îƒ¬ø1fl¡ ·±Î◊¬Â√fl¡ õ∂±À˚˛˝◊ ë·øÌÓ¬:¸fl¡˘1 1±Ê√fl≈¡˜±1í

¬ı≈ø˘ ’øˆ¬ø √̋√Ó¬ fl¡1± √̋√̊ ˛º ’±øfl¡«ø˜øÎ¬‰ƒ¬ ’±1n∏ øÚÎ◊¬È¬Ú1 Δ¸ÀÓ¬ ·±Î◊¬Â√fl¡

¸¬ı«fl¡±˘1 Œ|á¬ ·øÌÓ¬: øÓ¬øÚÊ√Ú1 øˆ¬Ó¬1Ó¬ ¤Ê√Ú ¬ı≈ø˘ ˜Ú±

˝√√˚˛º ŒÓ¬›“ ·øÌÓ¬ ’±1n∏ ø¬ı:±Ú Î◊¬ˆ¬˚˛ÀÓ¬ ¬ıUÀÓ¬± Œ˜Ãø˘fl¡ ’ª√±Ú

’±·¬ıÏ¬ˇ±˝◊ Δ·ÀÂ√º

¬Û±È¬œ·øÌÓ¬1 Œ˜Ãø˘fl¡ Î◊¬¬Û¬Û±√…ÀÈ¬±Àª Δfl¡ÀÂ√ Œ˚ õ∂ÀÓ¬…fl¡ Œ˚Ãø·fl¡ ¸—‡…±Àfl¡˝◊ Œ˜Ãø˘fl¡ ¸—‡…±1

&ÌÙ¬˘1+À¬Û Î◊¬»¬Û±√fl¡Ó¬ ˆ¬±ø„√√¬ı ¬Û±ø1º õ∂fl‘¡Ó¬±Ô«Ó¬ ˝◊ Ó¬±ÀÓ¬±Õfl¡ Œ¬ıøÂ√Õfl¡ fl¡˚˛º ˝◊À˚˛˝◊ fl¡˚˛ Œ˚ õ∂√M√√√

ø˚Àfl¡±ÀÚ± ¤È¬± Œ˚Ãø·fl¡ ¸—‡…±fl¡ Œ˜Ãø˘fl¡ ¸—‡…±1 &ÌÙ¬˘1+À¬Û ’±1n∏ Œ˜Ãø˘fl¡ Î◊¬»¬Û±√fl¡À¬ı±1

õ∂fl¡±˙ Œ¬Û±ª± Sê˜1 ¬ı±ø˝√√À1 ˝◊˚˛±fl¡ ¤fl¡ ’ø¡ZÓ¬œ˚˛ˆ¬±Àª Î◊¬»¬Û±√fl¡Ó¬ ˆ¬±ø„√√¬ı ¬Û±ø1º ’Ô«±» ø˚Àfl¡±ÀÚ±

¤È¬± Œ˚Ãø·fl¡ ¸—‡…± ø√˚˛± Ô±øfl¡À˘, ˝◊˚˛±1 Œ˜Ãø˘fl¡À¬ı±11 Sê˜ ¸•ÛÀfl¡« ø¬ıÀ˙¯∏ˆ¬±Àª Ò…±Ú ø√˚˛±

ŒÚ±À˝√√±ª±Õ˘Àfl¡ Ó¬±fl¡ ¤fl¡ ’±1n∏ ˜±S ¤fl¡ Ò1ÀÌÀ˝√√ Œ˜Ãø˘fl¡1 &ÌÙ¬˘1+À¬Û õ∂fl¡±˙ fl¡ø1¬ı ¬Û±ø1º

Œ¸À˚˛, Î◊¬√±˝√√1Ì¶§1+À¬Û, 2 × 3 × 5 × 7 &ÌÙ¬˘ÀÈ¬±fl¡ 3 × 5 × 7 × 2 Ú±˝◊¬ı± ’˝◊Ú ø˚Àfl¡±ÀÚ±

¸yª¬Û1 Sê˜Ó¬ Œ˜Ãø˘fl¡À¬ı±1 ø˘‡± Ô±øfl¡À˘› ’±ø˜ ¤Àfl¡˝◊ ¬ı≈ø˘ Òø1˜º ¤˝◊ ¸Ó¬…ÀÈ¬±fl¡ Ó¬˘Ó¬

ø√˚˛± Ò1ÀÌ› ¬ıÀÌ«±ª± ˝√√˚˛ –

Î◊¬»¬Û±√fl¡À¬ı±11 Sê˜1 ¬ı±ø˝√√À1, ¤È¬± ¶§±ˆ¬±øªfl¡ ¸—‡…±1 Œ˜Ãø˘fl¡ Î◊¬»¬Û±√fl¡œfl¡1Ì ’ø¡ZÓ¬œ˚˛º

¸±Ò±1ÌÀÓ¬, ¤È¬± Œ˚Ãø·fl¡ ¸—‡…± x ø√˚˛± Ô±øfl¡À˘, ’±ø˜ ˝◊˚˛±fl¡ x = p1p2 ... pn, ˚íÓ¬ p1,
p2,..., pn Œ¬ı±1 Œ˜Ãø˘fl¡ ’±1n∏ Î◊¬Ò«Sê˜Ó¬ ø˘‡± ˝√√˚˛, ’Ô«±» p1 ≤ p2 ≤ ... ≤ pn. ¤Àfl¡À¬ı±1

Œ˜Ãø˘fl¡Àfl¡ ˚ø√ ’±ø˜ ˘· ˘·±›, ’±ø˜ Œ˜Ãø˘fl¡1 ‚±Ó¬ ¬Û±˜º Î◊¬√±˝√√1Ì¶§1+À¬Û,

32760 = 2 × 2 × 2 × 3 × 3 × 5 × 7 × 13 = 23 × 32 × 5 × 7 × 13
Sê˜ÀÈ¬± Î◊¬Ò«˝√√±1Ó¬ Ôfl¡±ÀÈ¬± ¤¬ı±1 ø¸X±ôL fl¡ø1 ˘íÀ˘ ø˚ Ò1ÀÌ ¸—‡…±ÀÈ¬± Î◊¬»¬Û±√fl¡œfl¡1Ì ˝√√˚˛

Œ¸˝◊ÀÈ¬± ’ø¡ZÓ¬œ˚˛º

fl¡±˘« ŒÙË¬Îƒ¬ø1fl¡ ·±Î◊¬Â√

(1777 – 1855)
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 5  4n  n  n 

 4n

 n  4n

 5  4n  5 

 4n = (2)2n;  4n 

2  4n

 n 

4n

 6  6  20

6 = 21 × 31

 20 = 2 × 2 × 5 = 22 × 51

(6, 20) = 2 

(6, 20) = 2 × 2 × 3 × 5 = 60

(6, 20) = 21 =

 (6, 20) = 22 × 31 × 51 =

(6, 20) × (6, 20) = 6 × 20

 a  b (a, b) ×  (a, b) = a × b

 7  96  404
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 96  404
96 = 25 × 3, 404 = 22 × 101

 = 22 = 4

(96, 404) =  
96 404

96,404


 = 

96 404

4


 = 9696

 8  6, 72  120

6 = 2 × 3, 72 = 23 × 32, 120 = 23 × 3 × 5
 21  31  2  3 

 (6, 72, 120)  = 21 × 31 = 2 × 3 = 6

2, 3,  5  23, 32  51

 (6, 72, 120) = 23 × 32 × 51 = 360

(Remark)  6 × 72 × 120   (6, 72, 120) ×  (6,

72, 120)

 1.2

1.
(i) 140        (ii) 156        (iii) 3825        (iv) 5005        (v) 7429

2.

 ×  = 

(i) 26  91 (ii) 510  92 (iii) 336  54

3.

(i) 12, 15  21      (ii) 17, 23  29            (iii) 8, 9  25

4.  (306, 657) = 9  (306, 657) 

5.  n  6n  0 

6. 7 × 11 × 13 + 13  7 × 6 × 5 × 4 × 3 × 2 × 1 + 5 
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7.

 18  12 

8. (i) 15, 20 25 

(ii) 18 60 

(iii) 

30 

1.4 (Revisiting Irrational Numbers)

2 , 3 5 ,  p p

‘s’ 
p

q  p, q

 q  0, 

2 , 3 , 5 , , 
2

3
 , 0.10110111011110..., 

2

1.3  p  p  a2  p  a

a 
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*   a

a = p1p2 . . . pn,  p1,p2, . . ., pn

a2 = (p1p2 . . . pn)(p1p2 . . . pn) = p2
1p

2
2 . . . p2

n

p a2

 a2  p

a2

p1, p2, . . ., pn p1, p2, . . ., pn p 

a = p1 p2 . . . pn,  p  a

2

(proof by contradiction)

1

(Theorem) 1.4 2

2

r  s ( 0) 2
r

s


 r  s  1

2
a

b
 a b (coprime)

b 2  = a

 2b2 = a2 (i) 2  a2

 1.3  2  a

a = 2c,  c (i)  a  2b2 = 4c2, 

b2 = 2c2  2  b2  2  b

1.3  p = 2

 a  b  2

‘a  b 1 ’ 

 ‘ 2 ’ 

2

*
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 9 3

3  r  s ( 0) 

3
r

s


 r  s  1

3
a

b
 a  b 

3b a

 3b2 = a2 (i) a2, 3  1.3

 a  3  a = 3c,  c

(i)  a 3c  3b2 = 9c2,  b2 = 3c2  b2, 3

 b  3  1.3, p = 3

 a  b  3  ‘a  b ’

3

3





 10  5 – 3

 5– 3

 a  b (b  0) 5 – 3  = 
a

b
, 

5 –
a

b
= 3

5
3 5

a b a

b b


  

 a, b  5 –
a

b 3

, 
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‘ 3 ’  5

– 3  5 – 3

 11 3 2

3 2

a b (b  0) 3 2
a

b


2
3

a

b
  3, a  b 

3

a

b 2

2 3 2

1.3

1. 5

2.  3 + 2 5

3.

(i) 
1

2
(ii) 7 5 (iii) 6 2

1.5 (Revisiting Rational
Numbers and Their Decimal Expansions)

p

q (q  0)
p

q

(i) 0.375     (ii) 0.104     (iii) 0.0875     (iv) 23.3408.

(i) 0.375 = 3

375 375

1000 10
 (ii) 0.104 = 3

104 104

1000 10

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(iii) 0.0875 = 4

875 875

10000 10
 (iv) 23.3408 = 4

233408 233408

10000 10


10

(i) 0.375 = 
3

3 3 3 3

375 3 5 3

10 2 5 2


 


(ii) 0.104 = 

3

3 3 3 3

104 13 2 13

10 2 5 5


 



(iii) 0.0875 = 4 4

875 7

10 2 5




(iv) 23.3408 = 
2

4 4

233408 2 7 521

10 5

 


p

q p 

q  q  2  5 

 10

 2  5

10  10  2 

5

p

q q

2n5m  n, m 

1.5 x 

 x
p

q  p, q  q

 2n5m  n, m
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 1.5

p

q q  2n.5m

 n, m 
p

q

b 10
a

b
p

q

q  2n5m  10  b 
a

b

(i) 
3

3 3 3 3

3 3 3 5 375
0.375

8 2 2 5 10


   


(ii) 

3

3 3 3 3

13 13 13 2 104
0.104

125 5 5 2 10


   



(iii) 
3

4 4 4 4

7 7 7 5 875
0.0875

80 2 5 2 5 10


   

 

(iv) 
2 6

4 4 4 4

14588 2 7 521 2 7 521 233408
23.3408

625 5 2 5 10

   
   



 2n5m  q 
p

q

a

b
 b  10

x = 
p

q  n, m 

q 2n5m x

(Theorem) 1.6
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1 5
1

7
 3, 2, 6, 4, 5, 1, 3, 2, 6,

4, 5, 1, . . .  7

ùŽÂÉ ßÁ1±, ý×ûþ±1 ýÃÃ1îÂ ïßÁ± 7  2n5m 

 1.5  1.6
1

7

0

1

7
 142857,

1

7
 1.5  1.6.

x =  q

2n5m  n, m  x

1.4

1.

(i) 
13

3125
(ii) 

17

8
(iii) 

64

455
(iv) 

15

1600
(v) 

29

343

7 10
7
3 0
28

2 0
14

6 0
56

4 0
35
5 0
49
1 0

7
3 0

0.1428571

(Theorem)1.7
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(vi) 3 2

23

2 .5
(vii) 2 7 5

129

2 .5 .7
(viii) 

6

15
(ix) 

35

50
(x) 

77

210

2. 1

3.
p

q

 q
(i) 43.123456789 (ii)0.120120012000120000. . .
(iii) 43.123456789

1.6 (Summary)

1.

a  b  q  r 

 a = bq + r, 0  r < b

2.

 a  b  (a > b ) 

(Step) 1 : q  r 
a = bq + r, 0  r < b.

 (Step) 2 :  r = 0,  b

 r  0, b  r

 (Step) 3 : 

 (a, b)  (a, b) = (b, r)

3.

4. p  p  a2  a 

p  a

5. 2, 3
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6. x x p
q

 p, q  q  2n5m

 n, m

7. x = p
q

 n, m  q 

 2n5m 

x

8. x = p
q

 q  2n 5m 

 n, m  x

(A NOTE TO THE READER)

ÎîÂ±÷±Ëù±ËßÁ ÎðÃ¿àù± Îû Ð

á.ü±.ë×Â. (p, q, r) × ù.ü±.&. (p, q, r)  p × q × r,  p, q, r ÎßÁý×éÂ± Îû±á±RßÁ ÕàG
üÑàÉ± [ë×ÂðÃ±ýÃÃ1í 8 ÎäÂ±»±]¼ ¿û òýÃÃÝßÁ ¿îÂ¿òéÂ± üÑàÉ± p, q, r 1 ÎŽÂSîÂ îÂù1 ôÂù ðÅÃéÂ± ›¶Ëû±æÃÉ Ð

ù.ü±.&. (p, q, r) = 
( , , )

( , ) ( , ) ( , )

p q r p q r

p q q r p r

  
 

á.ü±.ë×Â. (p, q, r) = 
( , , )

( , ) ( , ) ( , )

p q r p q r

p q q r p r

  
 
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ÂõUÂóðÃ
(Polynomials)

2.1 Õ»îÂ±1í± (Introduction)

(polynomial of one variable)

(degree)  x  p(x)  p(x)

x  p(x)  4x + 2, x 

1  2y2 – 3y + 4   y  2  5x3 – 4x2 + x – 2   x 

3  7u6 – 4 23
4 8

2
u u u     u  6 

1

1x 
, 2x  , 2

1

2 3x x 

(linear polynomial) 

2x – 3, 3 5,x   2y , 2

11
x  , 3z + 4, 2

1
3

u   

2x + 5 – x2, x3 + 1 

(quadratic polynomial) qua-

dratic ‘quadrate’ (square)

(coefficient)

2 2 ,2 3
5

x x   y2 – 2, 22 3 ,x x  2 2 22 1
2 5, 5 , 4

3 3 7

u
u v v z   

a, b, c a  0,  x  ax2 + bx + c

¿ÁZîÂÏûþ
ÕñÉ±ûþ
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(cubic polynomial)

2 – x3, x3,  3 – x2 + x3, 3x3 – 2x2 + x – 1 

ax3 + bx2 + cx + d,

 a, b, c, d  a  0

p(x) = x2 – 3x – 4  x = 2 

p(2) = 22 – 3 × 2 – 4 = – 6

x2 – 3x – 4  x  2  ‘–6’  x2 – 3x – 4  x = 2

 p(x)  x = 0  p(0) – 4

x  p(x)  k  p(x)  x  k

 p(x)  x = k  p(k)

p(x) = x2 –3x – 4  x = –1

p(–1) = (–1)2 –{3 × (–1)} – 4 = 0

p(4) = 42 – (3  4) – 4 = 0

p(–1) = 0  p(4) = 0,  x2 – 3x – 4 –1, 4

(zero)

 k  p(x)  p(k) = 0

p(x) = 2x + 3  k p(k) = 0

2k + 3 = 0  k = 
3

2
 

 p(x) = ax + b  k  p(k) = ak + b = 0,  
b

k
a


 

 ax + b
( )b

a x

 

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2.2 ÂõUÂóðÃ ÛéÂ±1 úÓòÉËÂõ±11 æÃÉ±¿÷¿îÂßÁ ÕïÇ (Geometrical Meaning of the Zeroes of

a Polynomial) 

 k, p(x)  p(k) = 0

 ax + b= 0, a  0 

 y = ax + b  y = 2x + 3  (– 2, –1)

 (2, 7) 

x  –2     2

y = 2x + 3  –1     7

 2.1

 y = 2x + 3  x

x = –1  x = – 2,

3 , 0
2

  
 

 

 2x + 3 

3

2
 2x + 3

 y = 2x + 3  x

x 

 ax + b = 0, a  0 

 y = ax + b 

 x  , 0
b

a

 
 
 

 

ax + b = 0,  a  0, x

y = ax+b  x

¿äÂS-2.1

, 0
b

a

 
 
 

3

2

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¤øÓ¬ ˛̊± ’±ø˜ ¤È¬± ø¡Z‚±Ó¬ ¬ıU¬Û√1 ”̇Ú…1 Œé¬SÓ¬ ø¬ı‰¬±1 fl¡ø1 ‰¬±›“ ’±“̋ √√±º x2 – 3x – 4 ¬ıU¬Û√ÀÈ¬±

Œ˘±ª±º ’±ø˜ y = x2 – 3x – 41 Œ˘‡ÀÈ¬±* Œfl¡ÀÚ Œ√‡± ˝√√í¬ı ‰¬±›“º Ó¬±ø˘fl¡± 2.1Ó¬ ø√ ˛̊± x’1

Œfl¡ ◊̋È¬±˜±Ú ˜±Ú1 ’Ú≈1+À¬Û y = x2 – 3x – 41 ˜±ÚÀfl¡ ◊̋È¬±1 Ó¬±ø˘fl¡± ¤‡Ú Œ˘±ª± ˝√√í˘º

îÂ±¿ùßÁ± 2.1
x – 2 –1 0 1 2 3 4 5

y = x2 – 3x – 4 6 0 – 4 – 6 – 6 – 4 0 6

’±ø˜ ˚ø√ ›¬Û11 Ó¬±ø˘fl¡±ˆ≈¬Mê

ø¬ıμ≈À¬ı±1 ¤‡Ú Œ˘‡ fl¡±fl¡Ó¬Ó¬ ¬ıUª±›“

’±1n∏ Œ˘‡ÀÈ¬± ’±“Àfl¡±, ŒÓ¬ÀôL ˝◊˚˛±fl¡

õ∂fl‘¡Ó¬ÀÓ¬ ø‰¬S 2.2 Ó¬ ø√ ˛̊±1 √À1 ◊̋ Œ√‡±

˚±¬ıº

õ∂fl‘¡Ó¬ÀÓ¬, ax2 + bx + c, a ≠ 0,
¤ÀÚ ø˚Àfl¡±ÀÚ± ø¡Z‚±Ó¬ ¬ıU¬Û√1 Œé¬SÀÓ¬,

◊̋̊ ˛±1 ’Ú≈1+¬Û ̧ ˜œfl¡1Ì y = ax2 + bx
+ c1 Œ˘‡ÀÈ¬±1 ’±fl‘¡øÓ¬ ˝√√ ˛̊  √À1

›¬Û1˜≈À‡ Œ‡±˘± Ú±˝◊¬ı±  1 √À1

Ó¬˘ ≈̃À‡ Œ‡±˘±ñ ¤ ◊̋ ≈√È¬±1 øˆ¬Ó¬1Ó¬

¤È¬± ˝√√í¬ı ’±1n∏ ◊̋ øÚˆ¬«1 fl¡ø1¬ı a > 0
Ú± ◊̋¬ı± a < 01 ›¬Û1Ó¬º ¤ÀÚ ¬ıSêÀ¬ı±1fl¡

’øÒ¬ı‘M√√√ (parabola) Œ¬ı±˘± ˝√√ ˛̊º

Ó¬±ø˘fl¡± 2.11 ¬Û1± Œ√‡± Œ¬Û±ª± Œ˚

ø¡Z‚±Ó¬ ¬ıU¬Û√ÀÈ¬±1 ”̇Ú… ˝√√í¬ı –1 ’±1n∏

4º ’±Àfl¡Ã ø‰¬S 2.2 ’1 ¬Û1± ̆ é¬… fl¡1±

Œ˚ y = x2 – 3x – 4 ’1 Œ˘‡ÀÈ¬±Àª

x-’é¬fl¡ ˚íÓ¬ fl¡±øÈ¬ÀÂ√ –1 ’±1n∏ 4 ˝√√í˘

Œ¸˝◊ ø¬ıμ≈ ≈√È¬±1 x-¶ö±Ú±—fl¡º ·øÓ¬Àfl¡

ø¡Z‚±Ó¬ ¬ıU¬Û√ x2 – 3x – 41 ̇ ”Ú… ≈√È¬± ◊̋ ̋ √√í˘ y = x2 – 3x – 41 Œ˘‡ÀÈ¬±Àª x-’é¬fl¡ fl¡È¬± ø¬ıμ≈ ≈√È¬±1

¿äÂS 2.2

* ø¡Z‚±Ó¬ ¬ı± øS‚±Ó¬ ¬ıU¬Û√1 Œ˘‡ ¶ö±¬ÛÚ fl¡1±ÀÈ¬± Ú± ◊̋¬ı± Œ˘‡1¬Û1± ˜±Ú øÚÌ«̊ ˛ Â√±S-Â√±Sœ¸fl¡À˘

fl¡1±ÀÈ¬± ◊̋̊ ˛±Ó¬ ¬ı≈ÀÊ√±ª± Œ˝√√±ª± Ú± ◊̋º
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x-¶ö±Ú±—fl¡º

¤ ◊̋ fl¡Ô±ÀÈ¬± ø˚Àfl¡±ÀÚ± ø¡Z‚±Ó¬ ¬ıU¬Û√1 Œé¬SÀÓ¬ ◊̋ ¸Ó¬…, ’Ô«±» ax2 + bx + c, a ≠ 0, ¤ ◊̋

¬ıU¬Û√ÀÈ¬±1 ̇ ”Ú…Àfl¡ ◊̋È¬± ◊̋ ̋ √√í˘ y = ax2 + bx + cfl¡ õ∂√̇ «Ú fl¡1± Œ˘‡ÀÈ¬±Àª x-’é¬fl¡ fl¡È¬± ø¬ıμ≈Àfl¡ ◊̋È¬±1

x-¶ö±Ú±—fl¡º

’±ø˜ ’±·ÀÓ¬ y = ax2 + bx + c1 Œ˘‡ÀÈ¬±1 ’±fl‘¡øÓ¬ øÚ1œé¬Ì fl¡1±1 ¬Û1± Ó¬˘1 øÓ¬øÚÈ¬± Œé¬S ◊̋ 
˝√√í¬ı ¬Û±À1º

Œé¬S (Case) (i) : ◊̋̊ ˛±Ó¬ Œ˘‡ÀÈ¬±Àª x-’é¬fl¡ A  ’±1n∏  A′  ¤ ◊̋  ≈√È¬±  ¶Û©Ü  ø¬ıμ≈Ó¬ fl¡±ÀÈ¬º ¤ ◊̋ 

Œé¬SÓ¬ñ A ’±1n∏ A′ 1 x-¶ö±Ú±—fl¡ ≈√È¬± ◊̋ ax2 + bx + c ø¡Z‚±Ó¬ ¬ıU¬Û√ÀÈ¬±1 ”̇Ú… ≈√È¬± ˝√√í¬ı [ø‰¬S 
2.3 Œ‰¬±ª±]

Œé¬S (Case) (ii) : ◊̋̊ ˛±Ó¬ Œ˘‡ÀÈ¬±Àª x-’é¬1 ¸øÍ¬fl¡  ¤È¬±  ø¬ıμ≈Ó¬  fl¡±ÀÈ¬,  ’Ô«±»  ≈√È¬± ˘· ˘·± 

ø¬ıμ≈Ó¬º ·øÓ¬Àfl¡ Œé¬S (i)1 A ’±1n∏ A′ ø¬ıμ≈ ≈√È¬± ◊̋ ¤È¬± Δ˝√√ ˘· ˘±ø·¬ı [ø‰¬S 2.4 Œ‰¬±ª±]

¿äÂS 2.4

¿äÂS 2.3
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¤ ◊̋ Œé¬SÓ¬ ax2 + bx + c ø¡Z‚±Ó¬ ¬ıU¬Û√ÀÈ¬±1 ¬ı±À¬ı A ø¬ıμ≈1 x-¶ö±Ú±—fl¡ÀÈ¬±Àª ¤fl¡˜±S ”̇Ú… 

√̋√í¬ıº 
Œé¬S (Case)(iii) : ◊̋̊ ˛±Ó¬ Œ˘‡ÀÈ¬± ˝√√ ˛̊ ¸•Û”Ì«¬ˆ¬±Àª x-’é¬1 ›¬Û1ø¬ÛÀÚ Ú± ◊̋¬ı± ¸•Û”Ì«̂ ¬±Àª 

x-’é¬1 Ó¬˘1 ø¬ÛÀÚ Ô±øfl¡¬ıº Œ¸À ˛̊ ◊̋ x-’é¬fl¡ Œfl¡±ÀÚ± ø¬ıμ≈ÀÓ¬ ŒÚfl¡±ÀÈ¬ [ø‰¬S 2.5 Œ‰¬±ª±]º

·øÓ¬Àfl¡ ax2 + bx + c ø¡Z‚±Ó¬ ¬ıU¬Û√ÀÈ¬±1 ¤ ◊̋ Œé¬SÓ¬ Œfl¡±ÀÚ± ”̇Ú… Ú±Ô±øfl¡¬ıº

·øÓ¬Àfl¡ Ê√…±ø˜øÓ¬fl¡ˆ¬±À¬ı ’±ø˜ Œ√‡± ¬Û±›“ Œ˚ ¤È¬± ø¡Z‚±Ó¬ ¬ıU¬Û√1 ˝√√ ˛̊ÀÓ¬± ≈√È¬± ¶Û©Ü ”̇Ú… Ô±Àfl¡

¬ı± ≈√È¬± ¤Àfl¡ ̧ ˜±Ú ̇ ”Ú… [’Ô«±» ¤È¬± ̇ ”Ú…] Ô±Àfl¡ Ú± ◊̋¬ı± ¤È¬±› ̇ ”Ú… Ú±Ô±Àfl¡º ̋ ◊̊ ˛±1 ’Ô« ¤ ◊̋ÀÈ¬±Àª Œ˚

¤È¬± ≈√ ◊̋ ˜±S±1 ¬ıU¬Û√1 ‡≈¬ı Œ¬ıøÂ√ ≈√È¬± ”̇Ú… Ô±Àfl¡º

¤øÓ¬ ˛̊± ŒÓ¬±˜±À˘±Àfl¡ ¤È¬± øS‚±Ó¬ ¬ıU¬Û√1 ”̇Ú…À¬ı±11 Ê√…±ø˜øÓ¬fl¡ ’Ô« øfl¡ Œ˝√√±ª±ÀÓ¬± ’±˙± fl¡1±∑

’±ø˜ ø¬ı‰¬±ø1 ‰¬±›“ ’±˝√√±º x3 – 4x øS‚±Ó¬ ¬ıU¬Û√ÀÈ¬±Àfl¡ Œ˘±ª±º y = x3 – 4x 1 Œ˘‡ÀÈ¬± Œ√‡±Ó¬

Œfl¡ÀÚ ˝√√í¬ı ‰¬±¬ıÕ˘ ˝√√íÀ˘ ’±ø˜ Ó¬±ø˘fl¡± 2.2 Ó¬ Œ√‡≈›ª±1 √À1 x1 øfl¡Â≈√˜±Ú ˜±Ú1 ’Ú≈1+À¬Û øfl¡Â√≈̃ ±Ú

y1 ˜±Ú1 Ó¬±ø˘fl¡± Î◊¬ø˘ ˛̊±›“ ’±˝√√±º

îÂ±¿ùßÁ± 2.2
x –2 –1 0 1 2
y = x3 – 4x 0 3 0 –3 0

Œ˘‡ fl¡±fl¡Ó¬ ¤‡ÚÓ¬ ø¬ıμ≈À¬ı±1 ¶ö±¬ÛÚ fl¡ø1 ’±1n∏ Œ˘‡ÀÈ¬± ’±“øfl¡À˘ ’±ø˜ Œ√‡± ¬Û±›“ Œ˚

y = x3 – 4x1 Œ˘‡ÀÈ¬± õ∂fl‘¡Ó¬ÀÓ¬ ø‰¬S 2.6Ó¬ ø√˚˛±1 √À1 ˝√√˚˛º

¿äÂS 2.5
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›¬Û11 Ó¬±ø˘fl¡±‡Ú1¬Û1± ’±ø˜ Œ√À‡± Œ˚,

x3 – 3x ¬ıU¬Û√ÀÈ¬±1 ̇ ”Ú…À¬ı±1 – 2, 0 ’±1n∏

2º ˘é¬… fl¡1± Œ˚, –2, 0 ’±1n ∏ 2
¸—‡…±Àfl¡ ◊̋È¬± õ∂fl‘¡Ó¬ÀÓ¬ y = x3 – 4x 1
Œ˘‡ÀÈ¬±Àª ˜±S x -’é¬fl¡ fl¡È¬± ø¬ıμ≈

Œfl¡ ◊̋È¬±1À √̋√ x-¶ö±Ú±—fl¡º ø˚À √̋√Ó≈¬ Œ˘‡ÀÈ¬±Àª

x-’é¬fl¡ ̃ ±S ¤ ◊̋ øÓ¬øÚÈ¬± ø¬ıμ≈Ó¬À˝√√ fl¡±ÀÈ¬,

¤ ◊̋ ø¬ıμ≈Àfl¡ ◊̋È¬±1 x-¶ö±Ú±—fl¡À¬ı±À1À √̋√ Œfl¡ª˘

¬ıU¬Û√ÀÈ¬±1 ”̇Ú…º

’±ø˜ ’±1n∏ Œfl¡ ◊̋È¬±˜±Ú Î◊¬√±˝√√1Ì ˘›“º x3

’±1n∏ x3 – x2
 øS‚±Ó¬ ¬ıU¬Û√Àfl¡ ◊̋È¬± Œ˘±ª±º

ø‰¬S 2.7 ’±1n∏ 2.8’Ó¬ ’±ø˜ y =x3 ’±1n∏

y = x3 – x2 1 Œ˘‡ ≈√È¬± ’±“øfl¡ÀÂ√±º

 ¿äÂS 2.6

¿äÂS 2.7 ¿äÂS 2.8



ÂõUÂóðÃ 53

˘é¬… fl¡1±, x3 ¬ıU¬Û√ÀÈ¬±1 0 ŒÈ¬±Àª ¤fl¡̃ ±S ”̇Ú…º ’±Àfl¡Ã ø‰¬S 2.71 ¬Û1± Œ√‡± ¬Û±¬ı± Œ˚ y = x3
1

Œ˘‡ÀÈ¬±Àª x-’é¬fl¡ fl¡È¬± ¤fl¡̃ ±S ø¬ıμ≈ÀÈ¬±1 x-¶ö±Ú±—fl¡ √̋√í˘ 0º ¤Àfl¡√À1 ø˚À √̋√Ó≈¬ x3 – x2 = x2 (x – 1),
·øÓ¬Àfl¡ x3 – x2 ¬ıU¬Û√ÀÈ¬±1 0 ’±1n∏ 1 Œ˝√√ ¤fl¡˜±S ”̇Ú…º ’±Àfl¡Ã ø‰¬S 2.81 ¬Û1± ¤ ◊̋ ˜±ÚÀfl¡ ◊̋È¬± ◊̋

˝√√í˘ y = x3 – x2 1 Œ˘‡ÀÈ¬±Àª ˜±S x-’é¬fl¡ fl¡È¬± ø¬ıμ≈Àfl¡ ◊̋È¬±1 x-¶ö±Ú±—fl¡º

›¬Û11 Î◊¬√±˝√√1ÌÀfl¡ ◊̋È¬±1 ¬Û1± ’±ø˜ Œ√ø‡¬ıÕ˘ ¬Û±›“ Œ˚ñ ¤È¬± øS‚±Ó¬ ¬ıU¬Û√1 ‡≈¬ı Œ¬ıøÂ√ øÓ¬øÚÈ¬±

”̇Ú… Ô±Àfl¡º ’±Úˆ¬± ∏̄±Ó¬, øÓ¬øÚ ˜±S±1 ¤È¬± ¬ıU¬Û√1 ‡≈¬ı Œ¬ıøÂ√ øÓ¬øÚÈ¬± ”̇Ú… Ô±Àfl¡º

÷™LÂõÉ (Remark) – ̧ ±Ò±1ÌÀÓ¬, n ̃ ±S±1 ¤È¬± ¬ıU¬Û√ p(x) ø√˚˛± Ô±øfl¡À˘, y = p(x) 1 Œ˘‡ÀÈ¬±Àª

x-’é¬fl¡ ‡≈¬ı Œ¬ıøÂ√ nÈ¬± ø¬ıμ≈Ó¬ fl¡±ÀÈ¬º ·øÓ¬Àfl¡ n ˜±S±1 ¤È¬± ¬ıU¬Û√ p(x)1 ‡≈¬ı Œ¬ıøÂ√ nÈ¬± ˙”Ú…

Ô±øfl¡¬ıº

ë×ÂðÃ±ýÃÃ1í 1 – Ó¬˘1 ø‰¬S 2.91 Œ˘‡À¬ı±1Õ˘ Œ‰¬±ª±º õ∂øÓ¬ÀÈ¬±Àª p(x) ¬ıU¬Û√ ¤È¬±1 Œé¬SÓ¬ y = p(x)1
Œ˘‡º õ∂øÓ¬ÀÈ¬± Œ˘‡1 Œé¬SÓ¬ p(x)1 ”̇Ú…1 ¸—‡…± Î◊¬ø˘›ª±º

¿äÂS 2.9

ü÷±ñ±ò Ð
(i) ø˚À˝√√Ó≈¬ Œ˘‡ÀÈ¬±Àª x-’é¬fl¡ ˜±S ¤È¬± ø¬ıμ≈Ó¬À˝√√ fl¡±ÀÈ¬, ˙”Ú…1 ¸—‡…± 1º

(ii) ø˚À˝√√Ó≈¬ Œ˘‡ÀÈ¬±Àª x-’é¬fl¡ ˜±S ≈√È¬± ø¬ıμ≈Ó¬À˝√√ fl¡±ÀÈ¬, ˙”Ú…1 ¸—‡…± 2º
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(iii) ˙”Ú…1 ¸—‡…± 3 [øfl¡˚˛∑]

(iv) ˙”Ú…1 ¸—‡…± 1 [øfl¡˚˛∑]

(v) ˙”Ú…1 ¸—‡…± 1 [øfl¡˚˛∑]

(vi) ˙”Ú…1 ¸—‡…± 4 [øfl¡˚˛∑]

ÕòÅúÏùòÏ 2.1

1. øfl¡Â≈√˜±Ú ¬ıU¬Û√ p(x)’1 Œé¬SÓ¬ y = p(x) 1 Œ˘‡À¬ı±1 Ó¬˘1 ø‰¬S 2.10 Ó¬ ø√˚˛± ’±ÀÂ√º

õ∂øÓ¬ÀÈ¬± Œé¬SÀÓ¬ p(x)1 ˙”Ú…1 ¸—‡…± Î◊¬ø˘›ª±º

¿äÂS 2.10

2.3 ÛéÂ± ÂõUÂóðÃ1 úÓòÉ Õ±1n¸ üýÃÃá1 ÷±æÃ1 ü¥óßÁÇ (Relationship between Zeroes and
Coefficients of a Polynomial)

ŒÓ¬±˜±À˘±Àfl¡ ̋ ◊øÓ¬˜ÀÒ… Œ√‡± ¬Û±˝◊Â√± Œ˚, ¤È¬± Δ1ø‡fl¡ ¬ıU¬Û√ ax + b 1 ̇ ”Ú…ÀÈ¬± b
a− º ’±ø˜ ¤øÓ¬˚˛±

’Ú≈À2Â√√ 2.1Ó¬ Î◊¬O±¬ÛÚ fl¡1± ¤È¬± ø¡Z‚±Ó¬ ¬ıU¬Û√1 ˙”Ú… ’±1n∏ ¸˝√√·1 ˜±Ê√1 ¸•Ûfl¡« ¸•§gœ˚˛ õ∂ùü1

Î◊¬M√√√1 ¬Û±¬ıÕ˘ Œ‰¬©Ü± fl¡ø1˜º ̋ ◊˚˛±1 ¬ı±À¬ı, ’±ø˜ ¤È¬± ø¡Z‚±Ó¬ ¬ıU¬Û√, Œ˚ÀÚ p(x) = 2x2 – 8x + 6 ̆ ›“
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‘– 8x’

 6 × 2x2 = 12x2

2x2 – 8x + 6 = 2x2 – 6x – 2x + 6 = 2x(x – 3) – 2(x – 3)

= (2x – 2)(x – 3) = 2(x – 1)(x – 3)

 p(x) = 2x2 – 8x + 6  x – 1 = 0  x – 3 = 0, 

x = 1  x = 3  2x2 – 8x + 6  1  3

= 1 + 3 = 4 = 2

( 8) ( )

2

x

x

  


 = 1 × 3 = 3 = 2

6

2 x


 p(x) = 3x2 + 5x – 2, 
3x2 + 5x – 2 = 3x2 + 6x – x – 2 = 3x(x + 2) –1(x + 2)

= (3x – 1)(x + 2)
 3x2 + 5x – 2 3x – 1 = 0  x + 2 = 0 

x = 
1

3
  x = –2  3x2 + 5x – 2  

1

3
  – 2

 = 2

1 5 ( )
( 2)

3 3

x

x

 
   

 = 2

1 2
( 2)

3 3 x


   

p(x) = ax2 + bx + c, a  0,  *  * 

 x –   x –   p(x)

ax2 + bx + c = k(x – ) (x – ),  k 

= k[x2 – ( + )x + ]

= kx2 – k( + )x + k 

 x2, x 

* ,  

 
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a = k, b = – k( + )  c = k

 +  = 
–b

a
,

 = 
c

a

=  +  = 2

( )b x

a x


  ,

 =  = 2

c

a x


ë×ÂðÃ±ýÃÃ1í 2 Ð x2 + 7x + 10 

ü÷±ñ±ò Ð x2 + 7x + 10 = (x + 2)(x + 5)

 x2 + 7x + 10  x + 2 = 0  x + 5 = 0, 

x= –2  x = –5  x2 + 7x + 10  – 2  – 5

 = –2 + (–5) = –7 = 2

(7) – ( )

1

x

x




 = (–2) × (–5) = 10 = 
10
1

 = 2x

ë×ÂðÃ±ýÃÃ1í 3 Ð x2 – 3 

ü÷±ñ±ò Ð a2 – b2 = (a – b)(a + b) 

x2 – 3 =   3 3x x 

 x2 – 3  x = 3   x = – 3

 x2 – 3  3   3 
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 = 2

( )
3 3 0

x

x


  

 =    2

3
3 3 – 3

1 x


   

ë×ÂðÃ±ýÃÃ1í 4 Ð  – 3

 2

ü÷±ñ±ò Ð  ax2 + bx + c    

 +  =– 3 = 
b

a

 ,

 = 2 = 
c

a

 a = 1,  b = 3  c = 2  x2 + 3x + 2

k(x2 + 3x + 2)  k 

p(x) = 2x3 – 5x2 – 14x + 8

p(x) = 0  x = 4, – 2  
1

2
 p(x)

 2x3 – 5x2 – 14x + 8

= 4 + (–2) + 
1

2
 = 

5

2
 = 

 5

2




2

3

( )x

x



= 4 × (–2) × 
1

2
  = –4 = 3

8 –

2 x



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  1 1
4 ( 2) ( 2) 4

2 2
            
   

= 
14

– 8 1 2 7
2


      = 3

x

x

 , ,   ax3 + bx2 + cx + d 

 +  +  =
–b

a
,

 +  +  =
c

a
,

 =
–d

a
.

ë×ÂðÃ±ýÃÃ1í 5* Ð  3, –1, 
1

3
   p(x) = 3x3 – 5x2 – 111x – 3

ü÷±ñ±ò Ð  ax3 + bx2 + cx + d

a = 3, b = – 5, c = –11, d = – 3.

 p(3) = 3 × 33 – (5 × 32) – (11 × 3) – 3 = 81 – 45 – 33 – 3 = 0,

p(–1) = 3 × (–1)3 – 5 × (–1)2 – 11 × (–1) – 3 = –3 – 5 + 11 – 3 = 0,
3 2

1 1 1 1
3 5 11 3

3 3 3 3
p
                        
       

,

            = 
1 5 11 2 2

– 3 – 0
9 9 3 3 3
     

 3, –1  
1

3
   3x3 – 5x2 – 111x – 3

* 



ÂõUÂóðÃ 59

  = 3,  = –1   = 
1

3


1 1 5 ( 5)
3 ( 1) 2

3 3 3 3

b

a

                 
 

,

1 1 1 11
3 ( 1) ( 1) 3 3 1

3 3 3 3

c

a

                        
   

,

1 ( 3)
3 ( 1) 1

3 3

d

a

            
 

.

ÕòÅúÏùòÏ 2.2

1.

(i) x2 – 2x – 8 (ii) 4s2 – 4s + 1 (iii) 6x2 – 3 – 7x

(iv) 4u2 + 8u (v) t2 – 15 (vi) 3x2 – x – 4

2.

(i)
1 , 1
4

 (ii)
1

2 ,
3

(iii) 0, 5 (iv) 1, 1 (v)
1 1,
4 4

 (vi) 4, 1

3.

(i) –4 
2

3
(ii) 5 2 (iii)

3

1
 –1 (iv)

2

3
 –2

2.4 ÂõUÂóðÃ1 ¿ÂõöÂ±æÃò ßÁùò¿Âõ¿ñ (Division Algorithm for Polynomials)

 x3 – 3x2 – x + 3

 1, 

 x3 – 3x2 – x + 3  x – 1

 x3 – 3x2 – x + 3  x – 1  x2 – 2x – 3

x2 – 2x – 3  (x + 1)(x – 3) 
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Îü±Âó±ò 3 :  9x + 10  9x + 10  x2 + 2x + 1

3x – 5,  9x + 10

(x2 + 2x + 1) × (3x – 5) + (9x + 10) = 3x3 + 6x2 + 3x – 5x2 – 10x – 5 + 9x + 10

= 3x3 + x2 + 2x + 5

 =  ×  + 

1 

 p(x)  g(x)  g(x)  0,  q(x)  r(x)

p(x) = g(x) × q(x) + r(x),

 r(x) = 0  r(x)  < g(x)

ë×ÂðÃ±ýÃÃ1í 8 Ð x – 1 – x2  3x2 – x3 – 3x + 5

ü÷±ñ±ò Ð 

 = –x3 + 3x2 – 3x + 5 

 = –x2 + x – 1

3  = 0 < 2

= (–x2 + x – 1)

 = x – 2,  = 3

–x x2 +  – 1 –  + 3  5x x +3 x2 – 3

x – 2

2  – 2  + 5x x2

3

–  +   x x3 x2 –   
+     –       +

2  – 2  + 2x x2

–      +       –
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 ×  + 

= (–x2 + x – 1) (x – 2) + 3

= –x3 + x2 – x + 2x2 – 2x + 2 + 3

= –x3 + 3x2 – 3x + 5 = 

ë×ÂðÃ±ýÃÃ1í 9 Ð 2x4 – 3x3 – 3x2 + 6x – 2 

 2   2

ü÷±ñ±ò Ð 2   2 ,   2 2x x   = x2 – 2 

 x2 – 2

4
2

2

2
2

x
x

x


 
3

2

3
3

x
x

x


 

 
2

2
1

x

x


 2x4 – 3x3 – 3x2 + 6x – 2 = (x2 – 2)(2x2 – 3x + 1)

 –3x  2x2 – 3x + 1  (2x – 1)(x – 1)

 x = 
1

2
  x = 1

1
2, 2,

2
  1

ÕòÅúÏùòÏ 2.3

1. p(x)  g(x) 

(i) p(x) = x3 – 3x2 + 5x – 3, g(x) = x2 – 2

x2 – 2 2 – 3 – 3 2x x x –4 3 x2 + 6

2 – 3 + 1x x2

2          x4 x2

–3 +  + 6 – 2x x3 x2

x2         – 2

–3        x3

x2         – 2

0

–
– 4
+

+
+ 6x
–

– +
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(ii) p(x) = x4 – 3x2 + 4x + 5, g(x) = x2 + 1 – x

(iii)p(x) = x4 – 5x + 6, g(x) = 2 – x2

(iv)p(x) = 2x4 + 3x3 – 2x2 – 9x – 12 g(x) = x2 – 3

(v) p(x) = x6 + 3x2 +10 g(x) = x3 + 1

(vi) p(x) = 2x5 – 5x4 +7x3 + 4x2 – 10x + 11 g(x) = x3 + 2

2.

(i) t2 – 3, 2t4 + 3t3 – 2t2 – 9t – 12

(ii) x2 + 3x + 1, 3x4 + 5x3 – 7x2 + 2x + 2

(iii) x3 – 3x + 1, x5 – 4x3 + x2 + 3x + 1

3.
5
3

 –
5
3

,  3x4 + 6x3 – 2x2 – 10x – 5 

4. x3 – 3x2 + x + 2  g(x)  x – 2 –2x + 4

 g(x)

5.  p(x), g(x), q(x)  r(x)

(i) p(x)  = q(x) (ii) q(x)  = r(x) (iii) r(x)  = 0

6.  1(i) 3x3 – x2 – 3x + 1

(ii) x4 + x3 – 9x2 – 3x + 18 3 3

(iii) x4 – 2x3 – 26x2 + 54x – 27  3 3 33

7. (i) 6x4 + 11x3 – 7x2 – 15x – 50 3x + 7 

–15

(ii) x2 – 2 2x2 +5x – 2 

–x + 14
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ÕòÅúÏùòÏ 2.4 [Ü¿2åÃßÁ]*
1.

(i) 2x3 + x2 – 5x + 2;
1 , 1, – 2
2

(ii) x3 – 4x2 + 5x – 2; 2, 1, 1

2.

 2, –7 –14

3. x3–3x2+x+1  a– b, a  a + b  a  b 

4. x4–6x3–26x2+138x–35  2 3 ,  

5. x4 – 6x3 + 16x2 – 25x + 10  x2 – 2x + k 

 x + a  k  a 

2.5 ü±1±Ñú (Summary)

1. 1, 2  3 

2.  x  ax2 + bx + c  a, b  c 

 a  0

3.  p(x)  y = p(x)  x

x

4.  2

3 

5.     ax2 + bx + c  
b

a
    , c

a
 

6. , ,   ax3 + bx2 + cx + d
b

a


     ,  

c

a
      

d

a


   .

7.  p(x) 

g(x)  q(x)  r(x) 
p(x) = g(x) q(x) + r(x),
 r(x) =0  r(x) <  g(x).

*

(Optional)
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ðÅÃéÂ± äÂùßÁîÂ Æ1¿àßÁ ü÷ÏßÁ1í1 Îû±1
(Pair of  Linear  Equations in Two Variables)

3.1. Õ»îÂ±1í± (Introduction)
ŒÓ¬±˜±À˘±Àfl¡ øÚ( ˛̊ Ó¬˘Ó¬ ø√ ˛̊±ÀÈ¬±1 √À1 ¬Ûø1ø¶öøÓ¬ øfl¡Â≈√˜±Ú1 ˜±ÀÊ√À1 ’±ø˝√√Â√± –

·œÓ¬± ◊̋ Ó¬± ◊̋1 ·“±ª1 Œ˜˘± ¤‡ÚÕ˘ Δ·øÂ√˘º Ó¬± ◊̋ ¤È¬± ¬ı‘̋ √√» ‰¬fl¡±Ó¬ Î◊¬øÍ¬ U¬Û˘± Ú±˜1 Œ‡˘ ¤È¬±

Œ‡ø˘ Î◊¬¬ÛÀˆ¬±· fl¡ø1¬ı ø¬ı‰¬±ø1À˘ [ ◊̋ ¤È¬¬± Œ‡˘ ̊ íÓ¬ ¤‡Ú Î¬±„√√1 Œ˜Ê√Ó¬ 1‡± øfl¡Â≈√˜±Ú ¬ıdÓ¬ ¤È¬± ø1—

√ø˘›ª± ˝√√ ˛̊ ’±1n∏ ø1„√√ÀÈ¬±Àª ˚ø√ ¬ıdÀÈ¬± ’±ªø1¬ı ¬Û±À1 Ó≈¬ø˜ Ó¬±fl¡ ¬Û±¬ı±]º Ó¬± ◊̋ ø˚˜±Ú¬ı±1 ¬ı‘̋ √√»

‰¬SêÀÈ¬±Ó¬ Î◊¬øÍ¬øÂ√˘ Ó¬±1 ’±Ò± ¸—‡…fl¡ ¬ı±1 U¬Û˘± Œ‡ø˘øÂ√˘º õ∂øÓ¬¬ı±1 ‰¬Sê ¬ı·±›“ÀÓ¬ 3 È¬fl¡± ‡1‰¬√

¬ÛÀ1º õ∂øÓ¬¬ı±1 U¬Û˘± Œ‡˘±1 ‡1‰¬√ 4 È¬fl¡±º Ó¬± ◊̋1 ˚ø√ ‡1‰¬ 20 È¬fl¡± ˝√√ ˛̊, ŒÓ¬ÀôL Ó¬± ◊̋ Œfl¡ ◊̋¬ı±1 ‰¬Sê

¬ı·± ◊̋øÂ√˘ ’±1n∏ Œfl¡ ◊̋¬ı±1 U¬Û˘± Œ‡ø˘øÂ√˘ Ó≈¬ø˜ øfl¡√À1 Î◊¬ø˘ ˛̊±¬ı±∑

˝√√ ˛̊ÀÓ¬± Ó≈¬ø˜ ø¬ıøˆ¬iß Ò1ÀÌ Œ‡ø˘ Œ‰¬©Ü± fl¡ø1¬ı±∑ ˚ø√ Ó¬± ◊̋ ˜±S ¤¬ı±1À˝√√ Î◊¬øÍ¬øÂ√˘ ¤ ◊̋ÀÈ¬± ¸yªÀÚ∑

˚ø√ ≈√¬ı±1 fl¡1± ˝√√ ˛̊ ¸yªÀÚ∑ ’±1n∏ ◊̋Ó¬…±ø√º Ú± ◊̋¬ı± Ó≈¬ø˜ Úª˜ Œ|Ìœ1 :±Ú ¬ı…ª˝√√±1 fl¡ø1 ¤ÀÚÀ¬ı±1

¬Ûø1ø¶öøÓ¬fl¡ ≈√È¬± ‰¬˘fl¡Ó Δ1ø‡fl¡ ¸˜œfl¡1ÌÓ õ∂fl¡±˙ fl¡ø1¬ı ¬Û±1±º

îÔÂîÂÏûþ
ÕñÉ±ûþ
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 ax + by + c = 0

 (x, y) 

(1)  (2) 

 x  y 

 x  y 
a1x + b1 y + c1 = 0
a2x + b2 y + c2 = 0,

 a1, b1, c1, a2, b2, c2  a1
2 + b1

2  0,

a2
2 + b2

2  0

2x + 3y – 7 = 0 9x – 2y + 8 = 0

5x = y –7x + 2y + 3 = 0

x + y = 7 17 = y

(i)

(ii)

(iii)

3.1 

3.1 (a)

3.1 (b)
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3.1 (c)

¿äÂS 3.1

ë×ÂðÃ±ýÃÃ1í 1 Ð  3.1  20 

ü÷±ñ±ò Ð 

y = 
1

2
x

x – 2y = 0 ....(1)

3x + 4y = 20 ....(2)

 3.1 

îÂ±¿ùßÁ± 3.1

x 0 2 x 0
20

3
4

y = 
2

x
0 1 y = 

20 3

4

x
5 0 2

(i) (ii)
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Úª˜ Œ|Ìœ1 ¬Û1± ˜ÚÓ¬ Œ¬ÛÀ˘±ª± Œ˚ ¤ ◊̋ Δ1ø‡fl¡ ¸˜œfl¡1ÌÀ¬ı±11 õ∂øÓ¬ÀÈ¬±1 ’¸œ˜ ¸—‡…fl¡

¸˜±Ò±Ú ’±ÀÂ√º Œ¸À ˛̊ ŒÓ¬±˜±À˘±fl¡1 õ∂ÀÓ¬…Àfl¡ ≈√È¬±Õfl¡ ˜±Ú ¬ı±ø‰¬¬ı ¬Û±ø1¬ı±, ø˚Àfl¡ ◊̋È¬± ’±ø˜ ¬ı‰¬±Ó¬Õfl¡

Œ¬ıÀ˘·º ŒÓ¬±˜±À˘±Àfl¡ ̃ Ú fl¡ø1Â√±ÀÚ ’±ø˜ øfl¡ ˛̊ ¬õ∂Ô˜ ̧ ˜œfl¡1Ì ’±1n∏ ø¡ZÓ¬œ ˛̊ ̧ ˜œfl¡1ÌÓ¬ x = 0 ¬ı±ø‰¬
Δ˘ÀÂ“√±∑ Œ˚øÓ¬ ˛̊± ‰¬˘fl¡À¬ı±11 ¤È¬± ”̇Ú… ˝√√ ˛̊, ¸˜œfl¡1ÌÀÈ¬± ¤È¬± ‰¬˘fl¡1 ¸˜œfl¡1ÌÓ¬ ¬Ûø1ÌÓ¬ ˝√√ ˛̊, ˚±fl¡

¸˝√√ÀÊ√ ¸˜±Ò±Ú fl¡ø1¬ı ¬Û±ø1º Î◊¬√±˝√√1Ì ¶§1+À¬Û, ¸˜œfl¡1Ì (2)Ó¬ x = 0  ¬ıUª± ◊̋ ’±ø˜ ¬Û±›“ 4y = 20,
’Ô«±» y = 5º

¤Àfl¡√À1 y = 0 ¬ıUª± ◊̋ ’±ø˜ ¬Û±›“ñ

3x = 20, ’Ô«±» x = 
20
3 º øfl¡c

ø˚À˝√√Ó≈¬  ¤È¬± ’‡G ¸—‡…± Ú˝√√˚˛

·øÓ¬Àfl¡ ̋ ◊̊ ˛±fl¡ Œ˘‡ fl¡±fl¡Ó¬Ó¬ ̧ øÍ¬fl¡ˆ¬±Àª

¶ö±¬ÛÚ fl¡1±ÀÈ¬± ̧ √̋√Ê√ Ú √̋√̊ ˛º ·øÓ¬Àfl¡ ’±ø˜

¬Û‰¬μ fl¡ø1˜   y = 2 ø˚À ˛̊ x = 4 ¤È¬±

’‡G ˜±Ú ø√¬ıº

Ó¬±ø˘fl¡± 3.1Ó¬ Œ√‡ ≈›ª±

¸˜±Ò±ÚÀ¬ı±11 ’Ú≈1+À¬Û Œ¬Û±ª± A(0, 0),
B(2, 1) ’±1n∏ P(0, 5), Q(4, 2)
ø¬ıμ≈À¬ı±1 ¬ıU›ª±º ¤øÓ¬˚˛± ø‰¬S 3.2Ó¬

Œ√‡≈›ª±1 √À1 x – 2y = 0 ’±1n∏ 3x + 4y = 20 ¸˜œfl¡1Ì ≈√È¬±fl¡ õ∂√̇ «Ú fl¡1± AB ’±1n∏ PQ Œ1‡±

≈√È¬± ’±“fl¡±º

ø‰¬S 3.2Ó¬ ˘é¬… fl¡1± Œ˚ ¸˜œfl¡1Ì ≈√È¬±fl¡ ¬ı≈ÀÊ√±ª± Œ1‡± ≈√È¬± ◊̋ (4, 2) ø¬ıμ≈Ó¬ fl¡È¬±fl¡øÈ¬ fl¡ø1ÀÂ√º

◊̋À ˛̊ øfl¡ ¬ı≈Ê√± ◊̋ÀÂ√ ø¬ÛÂ√1 ’Ú≈À2Â√√Ó¬ ’±ø˜ ’±À˘±‰¬Ú± fl¡ø1˜º

ë×ÂðÃ±ýÃÃ1í 2 Ð ·œÓ¬± ¤‡Ú Œ˘‡Ú ˜ÀÚ±˝√√±1œ Œ√±fl¡±ÚÕ˘ ·í˘ ’±1n∏ ≈√Î¬±˘ Œ¬Ûø=˘ ’±1n∏ øÓ¬øÚÎ¬±˘

1¬ı1 9 È¬fl¡±Ó¬ øfl¡øÚÀ˘º Ó¬± ◊̋1 ¬ı±gªœ Œ¸±Ì±˘œÀ ˛̊ ·œÓ¬±1 ˘·Ó¬ Δ· ÚÓ≈¬Ú ø¬ıøˆ¬iß Ó¬1˝√√1 Œ¬Ûø=˘

’±1n∏ 1¬ı1 Œ√ø‡À˘ ’±1n∏ Ó¬±À ˛̊± ¤Àfl¡ Ò1Ì1 ‰¬±ø1Î¬±˘ Œ¬Ûø=˘ ’±1n∏ Â√̊ ˛Î¬±˘ 1¬ı1 18 È¬fl¡±Ó¬ øfl¡øÚÀ˘º

¤ ◊̋ ¬Ûø1ø¶öøÓ¬ÀÈ¬±fl¡ ¬ıœÊ√·±øÌøÓ¬fl¡ ’±1n∏ Δ˘ø‡fl¡ˆ¬±Àª õ∂√ «̇Ú fl¡1±º

ü÷±ñ±ò Ð ’±ø˜ Œ¬Ûø=˘ ¤Î¬±˘1 √±˜fl¡ x È¬fl¡± ’±1n∏ 1¬ı1 ¤Î¬±˘1 √±˜fl¡ y È¬fl¡±À1 ”̧‰¬±›º ŒÓ¬øÓ¬ ˛̊±

¬ıœÊ√·±øÌøÓ¬fl¡ õ∂√ «̇Ú Ó¬˘1 ¸˜œfl¡1ÀÌÀ1 ø√ ˛̊± ˝√√í¬ı

2x + 3y = 9 ....(1)

¿äÂS 3.2

20
3 
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4x + 6y = 18 ....(2)
¸˜Ó≈¬˘… Ê√…±ø˜øÓ¬fl¡ õ∂√ «̇Ú ¬Û±¬ıÕ˘ ’±ø˜ õ∂øÓ¬ÀÈ¬± ¸˜œfl¡1ÌÀfl¡ ¬ıÌ«Ú± fl¡1± Œ1‡±ÀÈ¬±1 ›¬Û1Ó¬

≈√È¬±Õfl¡ ø¬ıμ≈ Î◊¬ø˘ ˛̊± ◊̋ ˘›“º ◊̋̊ ˛±1 ’Ô«, ’±ø˜ õ∂øÓ¬ÀÈ¬± ¸˜œfl¡1ÌÀ1 ≈√È¬±Õfl¡ ¸˜±Ò±Ú ¬Û±›“º Ó¬˘Ó¬

Ó¬±ø˘fl¡± 3.2Ó¬ ¤ ◊̋ ¸˜±Ò±ÚÀ¬ı±1 Œ√‡≈›ª± Δ˝√√ÀÂ√º

îÂ±¿ùßÁ± 3.2
x 0 4.5 x 0 3

y = 
9 2

3
x−

3 0 y = 3 1

(i) (ii)
¤‡Ú Œ˘‡ fl¡±fl¡Ó¬Ó¬ ¤˝◊ ø¬ıμ≈À¬ı±1

¬ıUª± ◊̋ Œ1‡± ≈√È¬± ’±“fl¡±º ’±ø˜ Œ√ø‡À˘±

Œ˚ ¤ ◊̋ ≈√À ˛̊±È¬± Œ1‡± ◊̋ ¸•Û”Ì« ø˜ø˘ Δ·ÀÂ√

[ø‰¬S 3.3 Œ‰¬±ª±]º ◊̋̊ ˛±1 fl¡±1Ì ¤À ˛̊ Œ˚

≈√À ˛̊±È¬± ̧ ˜œfl¡1ÀÌ ◊̋ ̧ ˜Ó≈¬˘… ’Ô«±» ¤È¬±fl¡

’ ◊̋ÚÀÈ¬±1 ¬Û1± ¬Û±¬ı ¬Û±ø1º

ë×ÂðÃ±ýÃÃ1í 3 Ð ≈√È¬± Œ1 ¬̆ÛÔ ¤ ◊̋ ̧ ˜œfl¡1Ì ≈√È¬±À1

õ∂√̇ «Ú fl¡1± Δ √̋√ÀÂ√ – x + 2y – 4 = 0 ’±1n∏

2x + 4y – 12 = 0, ¤ ◊̋ ¬Ûø1ø¶öøÓ¬ÀÈ¬±

Ê√…±ø˜øÓ¬fl¡̂ ¬±Àª õ∂√̇ «Ú fl¡1±º

ü÷±ñ±ò Ð x + 2y – 4 = 0 ’±1n∏ 2x +
4y – 12 = 0 ¸˜œfl¡1Ì ≈√È¬±1 õ∂øÓ¬ÀÈ¬±À1

≈√È¬±Õfl¡ ̧ ˜±Ò±Ú Ó¬±ø˘fl¡± 3.3Ó¬ ø√̊ ±̨ Δ √̋√ÀÂ√º

îÂ±¿ùßÁ± 3.3

x 0 4 x 0 6

y = 2 0 y = 3 0

(i) (ii)
¸˜œfl¡1Ì ≈√È¬± Œ˘‡Ó¬ ¬ı≈Ê√±¬ıÕ˘ ’±ø˜ R(0, 2) ’±1n∏ S(4, 0) ø¬ıμ≈Àfl¡ ◊̋È¬± ¬ıUª± ◊̋ RS Œ1‡±ÀÈ¬±

¿äÂS 3.3

6
4x−18

---------

4 x−_____
2

2x−12 
4

______
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’±1n∏ P(0, 3) ’±1n∏ Q(6, 0) ø¬ıμ≈Àfl¡ ◊̋È¬±

¬ıUª± ◊̋ PQ Œ1‡±ÀÈ¬± ¬Û±›“º

ø‰¬S 3.4Ó¬ ’±ø˜ ˘é¬… fl¡À1“± Œ˚

Œ1‡± ≈√È¬±˝◊√ √ fl¡ÀÓ¬± fl¡È¬±fl¡øÈ¬ Úfl¡À1º

’Ô«±» ˝◊˝√√“Ó¬ ¸˜±ôL1±˘º

·øÓ¬Àfl¡ ’±ø˜ Œfl¡ ◊̋¬ı±È¬±› ¬Ûø1ø¶öøÓ¬

Œø‡À˘± ˚±fl¡ ¤À˚±1 Δ1ø‡fl¡

¸˜œfl¡1ÀÌÀ1 õ∂√̇ «Ú fl¡ø1¬ı ¬Û±ø1º ’±ø˜

ø¸ √̋√“Ó¬1 ¬ıœÊ√œ ˛̊ ’±1n∏ Ê√…±ø˜øÓ¬fl¡ õ∂√̇ «ÀÚ±

Œ√ø‡À˘±º ˝◊˚˛±1 Œfl¡˝◊È¬±˜±Ú ø¬ÛÂ√1

’Ú≈À2Â√√Ó¬ ¤ÀÚ Δ1ø‡fl¡ ¸˜œfl¡1Ì

Œ˚±1À¬ı±11 ¸˜±Ò±Ú ø¬ı‰¬±1 fl¡ø1¬ıÕ˘ ¤ ◊̋

õ∂√ «̇ÚÀ¬ı±1 øfl¡√À1 ¬ı…ª˝√√±1 fl¡ø1¬ı ¬Û±ø1

’±ø˜ ’±À˘±‰¬Ú± fl¡ø1˜º

ÕòÅúÏùòÏ 3.1

1. 1ø˝√√À˜ Ê√œÀ ˛̊fl¡fl¡ fl¡íÀ˘, ë¸±Ó¬ ¬ıÂ√1 ’±·ÀÓ¬ Œ˜±1 ¬ı ˛̧̊  ŒÓ¬±˜±1 ŒÓ¬øÓ¬ ˛̊±1 ¬ı ˛̧̊ 1 ¸±Ó¬&Ì

’±øÂ√˘º ’±Àfl¡Ã ’±øÊ√1 ¬Û1± øÓ¬øÚ ¬ıÂ√1 ø¬ÛÂ√Ó¬ Ó≈¬ø˜ ø˚˜±Ú Î¬±„√√1 ˝√√í¬ı± ˜ ◊̋ Ó¬±1 øÓ¬øÚ&Ì

√̋√í˜íº [¤ ◊̋ÀÈ¬± ’±À˜±√Ê√Úfl¡ Ú √̋√̊ ˛ÀÚ∑]º ¤ ◊̋ ¬Ûø1ø¶öøÓ¬ÀÈ¬±fl¡ ¬ıœÊ√œ ˛̊̂ ¬±Àª ’±1n∏ Ê√…±ø˜øÓ¬fl¡ˆ¬±Àª

[Δ˘ø‡fl¡ˆ¬±Àª] õ∂√̇ «Ú fl¡1±º

2. ¤È¬± øSêÀfl¡È¬ √˘1 õ∂ø˙é¬Àfl¡ 3‡Ú Œ¬ıÈ¬ ’±1n∏ 6È¬± ¬ı˘ øfl¡ÀÚ 3900 È¬fl¡±Ó¬º ø¬ÛÂ√Ó¬ ŒÓ¬›“

1300 È¬fl¡±Ó¬ ¤Àfl¡Ò1Ì1 ¤‡Ú Œ¬ıÈ¬ ’±1n∏  3È¬± ¬ı˘ øfl¡ÀÚº ¤ ◊̋ ¬Ûø1ø¶öøÓ¬ÀÈ¬±fl¡ ¬ıœÊ√œ ˛̊ ’±1n∏

Δ˘ø‡fl¡ˆ¬±Àª [Ê√…±ø˜øÓ¬fl¡ˆ¬±Àª] ¬ıÌ«Ú± fl¡1±º

3. ≈√ ◊̋ Œfl¡.øÊ√. ’±À¬Û˘ ’±1n∏ 1 Œfl¡.øÊ√. ’±„≈√√11 √±˜ ¤ø√Ú ’±øÂ√˘ 160 È¬fl¡±º ¤˜±˝√√1 ø¬ÛÂ√Ó¬ 4
Œfl¡.øÊ√. ’±À¬Û˘ ’±1n∏ 2 Œfl¡.øÊ√. ’±„≈√√11 √±˜ ̋ √√í˘ 300 È¬fl¡±º ¤ ◊̋ ¬Ûø1ø¶öøÓ¬ÀÈ¬±fl¡ ¬ıœÊ√œ ˛̊̂ ¬±Àª

’±1n∏ Δ˘ø‡fl¡ˆ¬±Àª ¬ıÌ«Ú± fl¡1±º

3.3  Æ1¿àßÁ ü÷ÏßÁ1í ÛËû±11 ü÷±ñ±ò1 Æù¿àßÁ ÂóX¿îÂ (Graphical Method of Solution
of a Pair of Linear Equations)
’±·1 ’Ú≈À2Â√√Ó¬ Δ1ø‡fl¡ ¸˜œfl¡1Ì ¤À˚±1fl¡ øfl¡√À1 ≈√È¬± ¸1˘À1‡± ø˝√√‰¬±À¬Û Δ˘ø‡fl¡ˆ¬±Àª ¬ıÌ«Ú±

fl¡ø1¬ı ¬Û±ø1 ŒÓ¬±˜±À˘±Àfl¡ Œ√ø‡Â√±º ŒÓ¬±˜±À˘±Àfl¡ ¤ ◊̋ÀÈ¬±› Œ√ø‡Â√± Œ˚ ¤ ◊̋ Œ1‡± ≈√È¬± ◊̋ fl¡È¬±fl¡øÈ¬

¿äÂS 3.4
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 1

3.2 (4,

2)  (4, 2) 

x – 2y = 0 3x + 4y = 20 

x = 4, y = 2 

 x  y  4 – 2 × 2 = 0  3(4)

+ 4(2) = 20  x = 4, y = 2 

 (4, 2) 

4 

2

  2

 3.3

 2x + 3y = 9

 4x + 6y = 18 

 4x + 6y = 18  2  2x + 3y =9

 (1)

 3.75 

 0.50 
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  3

 3.4

(inconsistent)

(consistent)

(distinct)

(dependent)

(behaviour)

(existence)

(i)

(ii)

(iii)

 1, 2  3

(i) x – 2y = 0  3x + 4y – 20 = 0

(ii) 2x + 3y – 9 = 0  4x + 6y – 18 = 0

(iii) x + 2y – 4 = 0  2x + 4y – 12 = 0

1

2

a
a , 

1

2

b

b  
1

2

c
c  

 a1, b1, c1  a2, b2, c2  3.2
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îÂ±¿ùßÁ± 3.4

¿÷ßÁ ü1ù Î1à±1 1

2

a

a
1

2

b

b
1

2

c

c ÕòÅÂó±îÂËÂõ±11 Æù¿àßÁ ÂõÏæÃÏûþ

ò¥¤1 Îû±1 ¿1æÃ¿ò ›¶ðÃúÇò ¿ÂõË ø¸í

1. x – 2y = 0
1

3

2

4

 0

20
1 1

2 2

a b

a b
 ßÁéÂ±ßÁ¿é ßÁ1± ü¿êÂßÁÍßÁ

3x+4y–20 = 0 ðÅÃéÂ± Î1à± ÛéÂ± ü÷±ñ±ò
[Õ¿ÁZîÂÏûþ]

2. 2x + 3y – 9 = 0
2

4

3

6

9

18




1 1 1

2 2 2

a b c

a b c
  ¿÷¿ù Îû±»± ÕüÏ÷

4x + 6y – 18 = 0 ðÅÃéÂ± Î1à± üÑàÉßÁ
ü÷±ñ±ò

3. x + 2y – 4 = 0
1

2

2

4

4

12




1 1 1

2 2 2

a b c

a b c
  ü÷±™L1±ù ü÷±ñ±ò

2x + 4y – 12 = 0 ðÅÃéÂ± Î1à± ò±ý×

 a1x + b1y + c1 = 0

a2x + b2y + c2 = 0 

(i) 1 1

2 2

a b

a b
 

(ii) 1 1 1

2 2 2

a b c

a b c
  

(iii) 1 1 1

2 2 2

a b c

a b c
  
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ë×ÂðÃ±ýÃÃ1í 4 Ð Δ1ø‡fl¡ˆ¬±Àª ¬Û1œé¬± fl¡1±,

x + 3y = 6 ....(1)
’±1n∏ 2x – 3y = 12 ....(2) Œ1‡±À˚±1 ¸—·Ó¬ ˝√√ ˛̊ÀÚ Ú˝√√ ˛̊,

˚ø√ ˝√√ ˛̊, ø¸˝√√“Ó¬fl¡ Δ˘ø‡fl¡ˆ¬±Àª ¸˜±Ò±Ú fl¡1±º

ü÷±ñ±ò Ð ’±ø˜ (1) ’±1n∏ (2) ¸˜œfl¡1Ì ≈√È¬±1 Œ˘‡ ’±“Àfl¡± ’±˝√√±º ◊̋̊ ˛±1 ¬ı±À¬ı, ’±ø˜ õ∂øÓ¬ÀÈ¬±

¸˜œfl¡1ÌÀ1 Ó¬±ø˘fl¡± 3.5Ó¬ ø√ ˛̊±1 √À1, ≈√È¬±Õfl¡ ¸˜±Ò±Ú ø¬ı‰¬±ø1 ˘›“º

îÂ±¿ùßÁ± 3.5

x 0 6 x 0 3

y = 
6

3
x−

2 0 y = 12
3 – 4 –2

Œ˘‡ fl¡±fl¡Ó¬Ó¬ A(0, 2), B(6,
0), P(0, – 4) ’±1n∏ Q(3, – 2)
ø¬ıμ≈Àfl¡˝◊È¬± ¬Û±øÓ¬ Œ˘±ª± ’±1n∏

¤ ◊̋Àfl¡ ◊̋È¬± ø‰¬S 3.5Ó¬ ø√ ˛̊±1 √À1

¸—À˚±· fl¡ø1 AB ’±1n ∏ PQ
Œ1‡±≈√È¬± ’±“fl¡±º

’±ø˜ ˘é¬… fl¡À1± Œ˚ AB ’±1n∏

PQ ¤˝◊ ≈ √À˚˛±È¬± Œ1‡±1 ¤È¬±

¸±Ò±1Ì ø¬ıμ≈ B(6, 0) ’±ÀÂ√º

·øÓÀfl¡ x = 6 ’±1n∏ y = 0Œ˚˛

Δ1ø‡fl¡ ¸˜œfl¡1ÌÀ˚±11 ¸˜±Ò±Ú √̋√̊ ˛º

’Ô«±» õ∂√M√√√ ¸˜œfl¡1ÌÀ˚±1 ¸—·Ó¬º

ë×ÂðÃ±ýÃÃ1í 5 Ð Œ˘‡1 ¸˝√√± ˛̊Ó¬ ø¬ı‰¬±1 fl¡1±ñ Ó¬˘1 ¸˜œfl¡1Ì Œ˚±11 ¸˜±Ò±Ú ˝√√ ˛̊ÀÓ¬± Ú± ◊̋, Ú± ◊̋¬ı±

’ø¡ZÓ¬œ ˛̊ ¸˜±Ò±Ú ’±ÀÂ√, Ú± ◊̋¬ı± ’¸œ˜ ¸—‡…fl¡ ¸˜±Ò±Ú ’±ÀÂ√ –

5x – 8y + 1 = 0 ....(1)

3x –  +  = 0 ....(2)

¿äÂS 3.5

2x −  _____

24
5
y 3

5
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ü÷±ñ±ò Ð ¸˜œfl¡1Ì (2)fl¡ 
5
3 Œ1 ¬Û”1Ì fl¡ø1, ’±ø˜ ¬Û±›“

5x – 8y + 1 = 0
øfl¡c ◊̋ ¸˜œfl¡1Ì (1)1 Δ¸ÀÓ¬ ¤Àfl¡º ·øÓ¬Àfl¡ ¸˜œfl¡1Ì (1) ’±1n∏ (2) Œ ˛̊ ¬ı≈ÀÊ√±ª± Œ1‡± ≈√È¬±

ø˜ø˘ ˚± ˛̊º ·øÓ¬Àfl¡ ¸˜œfl¡1Ì (1) ’±1n∏ (2)1 ’¸œ˜ ¸—‡…fl¡ ¸˜±Ò±Ú ’±ÀÂ√º

Œ˘‡ÀÈ¬±1 ›¬Û1Ó¬ Œfl¡ ◊̋È¬±˜±Ú ø¬ıμ≈ ¬ı˝√√± ◊̋ Ó≈¬ø˜ øÚÀÊ√ ¬Û1œé¬± fl¡1±º

ë×ÂðÃ±ýÃÃ1í 6 Ð Œfl¡ ◊̋È¬±˜±Ú Œ¬Û∞È¬ ’±1n∏ ¶®±È¬« øfl¡Ú±1 ¬ı±À¬ı ‰¬•Û± ¤‡Ú Œ√±fl¡±ÚÕ˘ ·í˘º ¬ı±gªœ ¤·1±fl¡œÀ ˛̊

Ó¬± ◊̋ õ∂øÓ¬ø¬ıÒÀ1 Œfl¡ ◊̋È¬±Õfl¡ øfl¡øÚÀ˘ ≈̧øÒ˘Ó¬ Ó¬± ◊̋ Î◊¬M√√√1 ø√À˘ñ ëŒ¬Û∞È¬ ø˚˜±ÚÈ¬± øfl¡øÚÀ˘± Ó¬±1

≈√&ÌÓ¬Õfl¡ ¶®±È¬«1 ¸—‡…± ≈√È¬± fl¡˜º ’±Àfl¡Ã Œ¬Û∞È¬ ø˚˜±ÚÈ¬± øfl¡øÚÀ˘± Ó¬±1 ‰¬±ø1&ÌÓ¬Õfl¡ ¶®±È¬«1 ¸—‡…±

‰¬±ø1È¬± fl¡˜ºí

‰¬•Û± ◊̋ Œ¬Û∞È¬ ’±1n∏ ¶®±È¬« Œfl¡ ◊̋È¬±Õfl¡ øfl¡øÚÀ˘ Î◊¬ø˘ ˛̊±¬ıÕ˘ Ó¬± ◊̋1 ¬ıi§≈+fl¡ ¸˝√√± ˛̊ fl¡1±º

ü÷±ñ±ò Ð ’±ø˜ Œ¬Û∞È¬1 ¸—‡…±fl¡ x ’±1n∏ ¶®±È¬«1 ¸—‡…±fl¡ yŒ1 ”̧‰¬±›“º ŒÓ¬ÀôL ¸˜œfl¡1Ì ·Í¬Ú fl¡ø1À˘

˝√√í¬ıñ

y = 2x – 2 ..... (1)
’±1n∏ y = 4x – 4 ..... (2)

õ∂øÓ¬ÀÈ¬± ¸˜œfl¡1Ì1 ≈√È¬±Õfl¡ ¸˜±Ò±Ú

Î◊¬ø˘ ˛̊± ◊̋ ¸˜œfl¡1Ì (1) ’±1n∏ (2)1 Œ˘‡

≈√È¬± ’“fl¡± ˝√√í˘º Ó¬±ø˘fl¡± 3.6 Ó¬ ¸˜±Ò±Ú

Œfl¡ ◊̋È¬± ø√ ˛̊± Δ˝√√ÀÂ√º

îÂ±¿ùßÁ± 3.6
x 2 0

y = 2x – 2 2 – 2

x 0 1

y = 4x – 4 – 4 0

ø¬ıμ≈À¬ı±1 ¬ıU›ª± ’±1n∏ ø‰¬S 3.6Ó¬ Œ√‡≈›ª±1 √À1 ̧ ˜œfl¡1ÌÀfl¡ ◊̋È¬±fl¡ ¬ı≈Ê√±¬ıÕ˘ ø¬ıμ≈À¬ı±11 ̃ ±ÀÊ√À1

¿äÂS 3.6
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 (1, 0)  x = 1, y = 0 

 1 

ÕòÅúÏùòÏ 3.2

1.

(i) 10 

4 

(ii) 5  7  50 7 5

 46 

2.
1

2

a
a , 

1

2

b
b   

1

2

c
c

(i) 5x – 4y + 8 = 0 (ii) 9x + 3y + 12 = 0

7x + 6y – 9 = 0 18x + 6y + 24 = 0

(iii) 6x – 3y + 10 = 0

2x – y + 9 = 0

3.
1

2

a
a , 

1

2

b
b   

1

2

c
c  

(i) 3x + 2y = 5 ; 2x – 3y = 7 (ii) 2x – 3y = 8 ; 4x – 6y = 9

(iii) 3 5
7

2 3
x y  ; 9x – 10y = 14 (iv) 5x – 3y = 11 ; – 10x + 6y = –22

(v)
4

2 8
3

x y   ; 2x + 3y = 12
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4.

(i) x + y = 5, 2x + 2y = 10

(ii) x – y = 8, 3x – 3y = 16

(iii) 2x + y – 6 = 0, 4x – 2y – 4 = 0

(iv) 2x – 2y – 2 = 0, 4x – 4y – 5 = 0

5.  4  36 

6. 2x + 3y – 8 = 0

(i) (ii)

(iii)

7. x – y + 1 = 0  3x + 2y – 12 = 0 

x

3.4 ÛËû±1 Æ1¿àßÁ ü÷ÏßÁ1í ü÷±ñ±ò ßÁ1± ÂõÏæÃÏûþ ÂóX¿îÂ (Algebraic Methods of Solving
a Pair of Linear Equations)

 3, 2 7 ,

(–1.75, 3.3), 
4 1,

13 19
 
   ,



ðÅÃéÂ± äÂùßÁîÂ Æ1¿àßÁ ü÷ÏßÁ1í1 Îû±1 79

3.4.1 ›¶¿î‡Â±Âóò ÂóX¿îÂ (Substitution Method) 

ë×ÂðÃ±ýÃÃ1í 7 Ð 
7x – 15y = 2 ....(1)

x + 2y = 3 ....(2)

ü÷±ñ±ò Ð

Îü±Âó±ò 1 Ð 
(2) 

x + 2y = 3

x = 3 – 2y ....(3)

Îü±Âó±ò 2 Ð x  (1)

7(3 – 2y) – 15y = 2

21 – 14y – 15y = 2

– 29y = –19

y = 
19
29

 Îü±Âó±ò 3 Ð y  (3)

x = 3 – 
19

2
29

 
    =

49
29

x = 
49
29

, y = 
19
29

üîÂÉ±Âóò  (Verification) Ð  y = 
19

29
 (1) 

 (2)

 Îü±Âó±ò 1 Ð  y

 x

x = 
49
29
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 Îü±Âó±ò 2 Ð y
x  9  10

 Îü±Âó±ò 3 Ð 1  2

 x  y

÷™LÂõÉ (Remark) Ð 

ë×ÂðÃ±ýÃÃ1í 8 Ð  3.1 1

ü÷±ñ±ò Ð  s  t

s – 7 = 7 (t – 7),   s – 7t + 42 = 0 ....(1)

s + 3 = 3 (t + 3),  s – 3t = 6 ....(2)

s = 6 + 3t

s  (1)

(3t + 6) – 7t + 42 = 0,

4t = 48,  t = 12

t  (2)

s = 3 (12) + 6 = 42

 42  12 

ë×ÂðÃ±ýÃÃ1í 9 Ð 3.3 2  2 3 

9  4 3  18 

ü÷±ñ±ò Ð 
2x + 3y = 9 (1)

4x + 6y = 18 (2)
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2x + 3y = 9 x  y

x = 
9 3

2

y
(3)

 x  (2)

4(9 3 )

2

y
 + 6y = 18

18 – 6y + 6y = 18

18 = 18

 y  y

 x

 (1)  (2)

3.2  3.3 

ë×ÂðÃ±ýÃÃ1í 10 Ð  3.2 3

ü÷±ñ±ò Ð 
x + 2y – 4 = 0 ....(1)
2x + 4y – 12 = 0 ....(2)

 (1)  x  y

x = 4 – 2y

 (2)  x

2(4 – 2y) + 4y – 12 = 0

8 – 12 = 0

– 4 = 0
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ÕòÅúÏùòÏ 3.3

1.
(i) x + y = 14 (ii) s – t = 3

x – y = 4 6
3 2
s t 

(iii) 3x – y = 3 (iv) 0.2x + 0.3y = 1.3
9x – 3y = 9 0.4x + 0.5y = 2.3

(v) 2 3 0x y  (vi)
53 2

2 3
yx   

3 8 0x y 
13

3 2 6
yx  

2. 2x + 3y = 11  2x – 4y = – 24  ‘m’

y = mx + 3

3.

(i) 26

(ii) (supplementary)  18 

(iii)  7  6  3800 

3  5  1750 

(iv)

 10  105  15 

 155 25

(v)  2 9

11

 3 5

6
(vi)
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3.4.2. ÕÂóòûþò ÂóX¿îÂ (Elimination Method)

ë×ÂðÃ±ýÃÃ1í 11 Ð  9 : 7  4 : 3

 2000 

ü÷±ñ±ò Ð  9x  7x  4y

 3y 

9x – 4y = 2000 ....(1)
7x – 3y = 2000 ....(2)

Îü±Âó±ò 1 Ð  (1)  3  (2)  4  y

27x – 12y = 6000 ....(3)
28x – 12y = 8000 ....(4)

Îü±Âó±ò 2 Ð (3)  (4)  y  y

(28x – 27x) – (12y – 12y) = 8000 – 6000
x = 2000

Îü±Âó±ò 3 Ð x  (1)
9(2000) – 4y = 2000

y = 4000

 x = 2000, y = 4000

 18,000  14,000 

üîÂÉ±Âóò (Verification) Ð 18000 : 14000 = 9 : 7

= 18000 – 2000 : 14000 – 2000 = 16000 : 12000 = 4 : 3

÷™LÂõÉ (Remarks) Ð
1. (elimination

method)



84 á¿íîÂ

 y

x

2.

Îü±Âó±ò 1 Ð x  y

Îü±Âó±ò 2 Ð 
3 

2

2

Îü±Âó±ò 3 Ð x  y

Îü±Âó±ò 4 Ð x  y

ë×ÂðÃ±ýÃÃ1í 12 Ð 

2x + 3y = 8 ....(1)
4x + 6y = 7 ....(2)

ü÷±ñ±ò Ð

Îü±Âó±ò 1 Ð  (1)  2  (2)  1  x

4x + 6y = 16 ....(3)

4x + 6y = 7 ....(4)
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Îü±Âó±ò 2 Ð  (4)  (3)

(4x – 4x) + (6y – 6y) = 16 – 7

0 = 9, 

ë×ÂðÃ±ýÃÃ1í 13 Ð 
 66  2

ü÷±ñ±ò Ð  x  y

10 x + y [  56 = 10(5) + 6]

x  y 

 10y + x [  56  65

= 10(6) + 5]

(10x + y) + (10y + x) = 66

11(x + y) = 66

x + y = 6 ....(1)

2

x – y = 2 ....(2)

y – x = 2 ....(3)

 x – y = 2,  (1)  (2)  x = 4 

y = 2

 42

 y – x = 2,  (1)  (3)  x = 2 y = 4

 24

42  24

üîÂÉ±Âóò (Verification)Ð  42 + 24 = 66  4 – 2 = 2  24 + 42 = 66 

 4 – 2 = 2
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ÕòÅúÏùòÏ 3.4

1.

(i) x + y = 5 2x – 3y = 4 (ii) 3x + 4y = 10 2x – 2y = 2

(iii) 3x – 5y – 4 = 0 9x = 2y + 7 (iv)
2

2 3
yx   = –1  x – 

3
y

 = 3

(v) 2
3

5

2

3


xy

16

13

33


xy
(vi) x – y = 3 6

23


yx

(vii) 1
98


yx
7

610


yx

2.

(i)  1  1  1

 1 
1
2

(ii)

(iii)  9

(iv)  2000  50 

 100  25  50

 100 

(v)

 27 

 21 

3.4.3 ¿îÂûÇßÁ &íò [Âõ± Âõ<-&íò] ÂóX¿îÂ (Cross - Multiplication Method)
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5  3  35  2  4  28

 x  y

5x + 3y = 35, 5x + 3y – 35 = 0 ....(1)

2x + 4y = 28, 2x + 4y – 28 = 0 ....(2)

 (1)  4  (2)  3

(4)(5)x + (4)(3)y  + (4)(–35) = 0 ....(3)

(3)(2)x + (3)(4)y + (3)(–28) = 0 ....(4)

 (3)  (4) 

[(5)(4) – (3)(2)]x + [(4)(3) – (3)(4)]y + [4(–35) – (3)(–28)] = 0

x = 
 – (4)(–35) (3)( 28)

(5)(4) (3)(2)

 



x = 
(3) (– 28) (4) ( 35)

(5)(4) (2)(3)

 


....(5)

 (1)  (2)  a1x + b1y + c1 = 0  a2x + b2y + c2 = 0 

a1 = 5, b1 = 3, c1 = –35, a2 = 2, b2 = 4, c2 = –28.

 (5) x = 1 2 2 1

1 2 2 1

b c b c

a b a b




,

y = 1 2 2 1

1 2 2 1

c a c a

a b a b




 (5)

x = 
84 140

20 6

 


 = 4
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y = 
( 35)(2) (5)( 28)

20 6

  


 = 
70 140

14

 
 = 5

 x = 4, y = 5 

 4  5 

üîÂÉ±Âóò (Verification)Ð  5  +  3  = 20  + 15  =35 

2  + 4  = 8  + 20  = 28 

a1x + b1y + c1 = 0 (1)

a2x + b2y + c2 = 0 (2)

 x  y

Îü±Âó±ò 1 Ð  (1)  b2  (2)  b1 

b2a1x + b2b1y + b2c1 = 0 ....(3)

b1a2x + b1b2 y + b1c2 = 0 ....(4)

Îü±Âó±ò 2 Ð  (4)  (3)

(b2a1 – b1a2) x + (b2b1 – b1b2) y + (b2c1– b1c2) = 0

(b2a1 – b1a2) x = b1c2 –  b2c1

x = 1 2 2 1

1 2 2 1

b c b c

a b a b




, a1b2 – a2b1  0 ....(5)

Îü±Âó±ò 3 Ð x  (1)  (2)

y = 1 2 2 1

1 2 2 1

c a c a

a b a b




....(6)

ÎŽÂS-1 Ð a1b2 – a2b1  0 1 1

2 2

a b

a b


ÎŽÂS-2 Ð a1b2 – a2b1 = 0 1 1

2 2

a b
k

a b
  a1 = k a2, b1 = k b2.
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b
1 c

1
a

1 b
1

b
2 c

2
a

2 b
2

x y 1

a1 b1  (1)

k (a2x + b2y) + c1 = 0 ....(7)

 (7)  (2) c1 = k c2, 

1

2
.

c
k

c


c1 = k c2,  (2)  (1)

1 1 1

2 2 2

a b c
k

a b c
    (1)  (2) 

c1  k c2  (1)  (2)

 (1)  (2)

(i) 1 1

2 2

a b

a b
 , 

(ii) 1 1 1

2 2 2

a b c

a b c
  , 

(iii) 1 1 1

2 2 2

a b c

a b c
  , 

 (5)  (6)

1 2 2 1 1 2 2 1 1 2 2 1

1x y

b c b c c a c a a b a b
 

   ....(8)
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Îü±Âó±ò 1 Ð  (1)  (2)

Îü±Âó±ò 2 Ð  (8)

Îü±Âó±ò 3 Ð a1b2 – a2b1  0,  x  y 

2

ë×ÂðÃ±ýÃÃ1í 14 Ð  2 3

 46  3 5

 74 

ü÷±ñ±ò Ð  x  y 

2x + 3y = 46, 2x + 3y – 46 = 0 ....(1)

3x + 5y = 74, 3x + 5y – 74 = 0 ....(2)

(3)( 74) (5)( 46)

x

  
 = 

1

( 46)(3) ( 74)(2) (2)(5) (3)(3)

y


   

222 230

x

 
 = 

1

138 148 10 9

y


  

8

x
 =

1

10 1

y


3 – 46 2 3

5 – 74 3 5

x y 1
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8

x
 =

1

1 10

y
 = 

1

1

x = 8 y = 10

 8  10 

4x + py + 8 = 0

2x + 2y + 2 = 0

ü÷±ñ±ò Ð a1 = 4, a2 = 2, b1 = p, b2 = 2

1

2

a

a
  1

2

b

b

4

2


2

p

p  4

 p  4

ë×ÂðÃ±ýÃÃ1í 16 Ð k
kx + 3y – (k – 3) = 0

12x + ky – k = 0

ü÷±ñ±ò Ð 1 1 1

2 2 2

3 3, ,
12

a b ck k

a b k c k


  

1 1 1

2 2 2

a b c

a b c
 

12

k
 =

3 3k

k k




12

k
 =

3

k
k2 = 36,  k = ± 6

üîÂÉ±Âóò (Verification) Ð

ë×ÂðÃ±ýÃÃ1í 15 Ð p
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3

k
 = 

3k

k


 3k = k2 – 3k,

 6k = k2  k = 0  k = 6

 k  6

ÕòÅúÏùòÏ 3.5

1.

(i) x – 3y – 3 = 0 (ii) 2x + y = 5
3x – 9y – 2 = 0 3x + 2y = 8

(iii) 3x – 5y = 20 (iv) x – 3y – 7 = 0

6x – 10y = 40 3x – 3y – 15 = 0

(v) 2x + 3y = 6 (vi) x – 2y = 6

4x + 6y = 12 3x – 6y = 0

(vii)
x

a3
 – 

y

b2
 = –5 (viii) 2x + y – 15 = 0

2
3


y

b

x

a
3x – y – 5 = 0

2. (i) a  b

2x + 3y = 7
(a – b) x + (a + b) y = 3a + b – 2

(ii) k

3x + y = 1
(2k – 1) x + (k – 1) y = 2k + 1

(iii) p px – y = 2, 6x – 2y = 3 
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(iv) k

(3k + 1)x + 3y – 2 = 0, (k2 + 1)x + (k – 2)y – 5 = 0

(v) m

mx + 4y  = m – 4, 16x + my = m

3.

(i) 8x + 5y = 9 (ii) 4x – 3y = 23
3x + 2y = 4 3x + 4y = 11

(iii) 2x + 3y – 11 = 0 (iv) 5x + 7y = 19
4x – 3y + 5 = 0 3x + 2y = 7

4.

(i)

 A  20

 1000 

B  26  1180 

(ii)  1  
1
3

 8 

 
1
4

(iii) 40 

3  1 

 4  2 

 50 

(iv)  A  B  100  A

 B

 5 

1 

(v)  5  3 

 9  3  2 

 67 



94 á¿íîÂ

3.5 ðÅÃéÂ± äÂùßÁ1 Æ1¿àßÁ ü÷ÏßÁ1íËû±1îÂ Âó¿1íîÂ ßÁ¿1Âõ Âó1± ü÷ÏßÁ1íËÂõ±1 (Equations
Reducible to a Pair of Linear Equations in Two Variables)

ë×ÂðÃ±ýÃÃ1í 17 Ð 
2 3

x y
  = 13

5 4

x y
  = – 2

ü÷±ñ±ò Ð 
1 1

2 3
x y

      
   

 = 13 .... (1)

1 1
5 – 4

x y

  
  

   
 = – 2 .... (2)

 ax + by + c = 0  
1
x

=  p  
1
y  = q

 (1)  (2) 
2p + 3q = 13 .... (3)
5p – 4q = – 2 .... (4)

 p = 2,

q = 3

 p = 
1

x
  q = 

1

y


p  q
1
x

= 2  x = 
1
2

1
y  = 3  y = 

1
3
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üîÂÉ±Âóò Ð  x = 
1
2

  y = 
1
3

 

ë×ÂðÃ±ýÃÃ1í 18 Ð 
5 1

1 2x y


 
 = 2

6 3

1 2x y


 
 = 1

ü÷±ñ±ò Ð  
1

1x  = p  
1

2y   = q

1 1
5

1 2x y
       = 2 ....(1)

1 1
6 3

1 2x y
          

 = 1 ....(2)

 5p + q = 2 ....(3)
6p – 3q = 1 ....(4)

 (3)  (4)

 p = 
1
3

  q = 
1
3

p
1

1x

1
1x  = 

1
3

  x – 1 = 3, x = 4

q  
1

2y 
 

1

2y 
 = 

1

3
 3 =  y – 2,  y = 5

 x = 4, y = 5 

üîÂÉ±Âóò Ð (i)  (ii)  x = 4  y = 5 
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ë×ÂðÃ±ýÃÃ1í 19 Ð  10 

 30 

44  13 

 40 

 55 

ü÷±ñ±ò Ð  x

 y

 (x + y) 

 (x – y) 

 = 

 30  t1

t1 = 
30

x y

44 t2 

2

44 .t
x y




 t1 + t2 = 10 

30 44

x y x y


 
 = 10 ....(1)

 40  55 13 

40 55

x y x y


 
 = 13 ....(2)

1

x y  = u  
1

x y  = v ....(3)
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 (1)  (2) 

30u + 44v = 10 30u + 44v – 10 = 0 ....(4)

40u + 55v = 13 40u + 55v – 13 = 0 ....(5)

44( 13) 55( 10)

u

  
 = 

1

40( 10) 30( 13) 30(55) 44(40)

v


   

22

u


 = 

1

10 110

v


 

u =
1 ,
5

v = 
1

11

 u  v  (3)

1 1

5x y




1 1

11x y




x – y = 5 x + y = 11 ....(6)

2x = 16 x = 8

(6)

2y = 6 y = 3

 8  3

üîÂÉ±Âóò Ð 

ÕòÅúÏùòÏ 3.6

1.

(i)
1 1 2
2 3x y

  (ii)
2 3 2
x y
 

1 1 13
3 2 6x y

 
4 9

1
x y
  
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(iii)
4 3 14y
x
  (iv)

5 1 2
1 2x y
 

 

3 4 23y
x
 

6 3 1
1 2x y
 

 

(v)
7 2

5
x y
xy
  (vi) 6x + 3y = 6xy

8 7
15

x y
xy
  2x + 4y = 5xy

(vii)
10 2 4

x y x y
 

  (viii)
1 1 3

3 3 4x y x y
 

 
15 5 2

x y x y
 

 
1 1 1

2(3 ) 2(3 ) 8x y x y
 

 

2.

(i)  2 20  2 

4 

(ii) 2  5 4 

3 6  3  1 

 1 

(iii)  300 

 60  4 

 10  100 

ÕòÅúÏùòÏ 3.7 [Ü¿2åÃßÁ]*

1. 3 

 30 

*
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2. ¤Ê√ÀÚ fl¡ ˛̊, ëŒ˜±fl¡ ¤È¬± ¤˙ ø√ ˛̊±, ¬ıi§≈+! ˜ ◊̋ ŒÓ¬±˜±Ó¬Õfl¡ ≈√&Ì ÒÚœ ˝√√í˜ºí ’±ÚÊ√ÀÚ Î◊¬M√√√1 ø√À˘,

ëŒ˜±fl¡ ˚ø√ ¤È¬± √˝√√ ø√ ˛̊±, ˜ ◊̋ ŒÓ¬±˜±Ó¬Õfl¡ Â√&Ì ÒÚœ ˝√√í˜ºí Œ˜±fl¡ Œfl¡±ª± ŒÓ¬›“À˘±fl¡1 ”̃̆ ÒÚ1

¬Ûø1˜±Ì [˚Ô±SêÀ˜] øfl¡˜±Ú∑ [ø¡ZÓ¬œ ˛̊ ˆ¬±¶®11 ¬ıœÊ√·øÌÓ¬1 ¬Û1±]

[ ◊̋—ø·Ó¬ – x + 100 = 2(y – 100), y + 10 = 6(x – 10)]

3. ¤‡Ú Œ1í˘·±Î¬ˇœÀ ˛̊ ¤È¬± øÚø√«©Ü ”√1Q ¸˜^n∏øÓ¬Ó¬ wø˜ ˚± ˛̊º Œ1í˘·±Î¬ˇœ‡ÀÚ ˚ø√, ‚∞È¬±Ó¬ 10
øfl¡.ø˜. Œ¬ıøÂ√ ·í˘À˝√√“ÀÓ¬Ú ◊̋ øÚø√«©Ü ¸˜ ˛̊Ó¬Õfl¡ 2 ‚∞È¬± ¸˜ ˛̊ fl¡˜ ˘íÀ˘À˝√√“ÀÓ¬Úº ’±Àfl¡Ã, ˚ø√

Œ1í˘·±Î¬ˇœ‡Ú ‚∞È¬±Ó¬ 10 øfl¡.ø˜. fl¡˜Õfl¡ ·í˘À˝√√“ÀÓ¬Ú, ŒÓ¬ÀôL ̋ ◊ øÚø√«©Ü ̧ ˜ ˛̊Ó¬Õfl¡ 3 ‚∞È¬± Œ¬ıøÂ√Õfl¡

˘íÀ˘À˝√√“ÀÓ¬Úº Œ1í˘·±Î¬ˇœ‡ÀÚ ’øÓ¬Sê˜ fl¡1± ”√1QÀÈ¬± Î◊¬ø˘›ª±º

4. ¤È¬± Œ|Ìœ1 Â√±S¸fl¡˘fl¡ Œfl¡ ◊̋È¬±˜±Ú ˙±1œÓ¬ øÔ ˛̊ fl¡À1±ª± ˝√√í˘º ¤Àfl¡±È¬± ˙±1œÓ¬ 3 Ê√ÚÕfl¡ Â√±S

Œ¬ıøÂ√ Ôfl¡±À˝√√ÀÓ¬“Ú 1 ̇ ±1œ fl¡˜ ̋ √√í˘À˝√√“ÀÓ¬Úº ¤Àfl¡±È¬± ̇ ±1œÓ¬ 3 Ê√ÚÕfl¡ Â√±S fl¡˜ Ôfl¡±À˝√√“ÀÓ¬Ú, 2 È¬±
˙±1œ Œ¬ıøÂ√ ˘±ø·˘À˝√√“ÀÓ¬Úº Œ|ÌœÓ¬ Â√±S1 ¸—‡…± øfl¡˜±Ú Î◊¬ø˘›ª±º

5. ABC øS ≈̂¬Ê√ ¤È¬±Ó¬ ∠ C = 3 ∠ B = 2 (∠ A + ∠ B)º Œfl¡±Ì øÓ¬øÚÈ¬± Î◊¬ø˘›ª±º

6. 5x – y = 5 ’±1n∏ 3x – y = 3 ¸˜œfl¡1Ì ≈√È¬±1 Œ˘‡ ’±“fl¡±º ¤ ◊̋ Œ1‡±≈√È¬± ◊̋ ’±1n∏ y’é¬ ◊̋ ·Í¬Ú

fl¡1± øS ≈̂¬Ê√ÀÈ¬±1 ˙œ ∏̄«ø¬ıμ≈Àfl¡ ◊̋È¬±1 ¶ö±Ú±—fl¡ øÚÌ«̊ ˛ fl¡1±º

7. Ó¬˘1 Δ1ø‡fl¡ ¸˜œfl¡1Ì Œ˚±1Àfl¡ ◊̋È¬± ¸˜±Ò± fl¡1± –

(i) px + qy = p – q (ii) ax + by = c
qx – py = p + q bx + ay = 1 + c

(iii) 0x y
a b

− = (iv) (a – b)x + (a + b) y = a2 – 2ab – b2

ax + by = a2 + b2. (a + b)(x + y) = a2 + b2

(v) 152x – 378y = – 74
–378x + 152y = – 604

8. ABCD ¤È¬± ‰¬Sêœ ˛̊ ‰Ó≈¬ ≈̂¬«Ê√ [ø‰¬S 3.7 Œ‰¬±ª±]º

‰¬Sêœ ˛̊ ‰¬Ó≈¬ ≈̂¬«Ê√ÀÈ¬±1 Œfl¡±ÌÀfl¡ ◊̋È¬± Î◊¬ø˘›ª±º

¿äÂS 3.7

B

C

3y–5
– 4x

A D

4y
 +

 20
–7

x 
+ 

5
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¿ÁZâ±îÂ ü÷ÏßÁ1í
(Quadratic Equations)

4.1 Õ»îÂ±1í± (Introduction)
ø¡ZÓ¬œ˚˛ ’Ò…±˚˛Ó¬ ŒÓ¬±˜±À˘±Àfl¡ ø¬ıøˆ¬iß Ò1Ì1 ¬ıU¬Û√ ’Ò…˚˛Ú fl¡ø1Â√±º ˝◊˚˛±1 ¤È¬± Ò1Ì ’±øÂ√˘

ax2 + bx + c, a ≠ 0 ’±ø˝√√«1 ø¡Z‚±Ó¬ ¬ıU¬Û√º ¤˝◊ ¬ıU¬Û√ÀÈ¬±fl¡ Œ˚øÓ¬˚˛± ’±ø˜ 0Œ1 ¸˜±Ú

fl¡À1±, ’±ø˜ ¤È¬± ø¡Z‚±Ó¬ ¸˜œfl¡1Ì ¬Û±›“º ¬ı±ô¶ª Ê√œªÚ1

¬ıU ¬Ûø1ø¶öøÓ¬1 ¸ij ≈‡œÚ ˝ √ √› “ÀÓ¬ ¤ÀÚ ø¡Z‚±Ó¬

¸˜œfl¡1ÌÀ¬ı±1 ’±ø˝√√ ¬ÛÀ1º Î◊¬√±˝√√1Ì¶§1+À¬Û, Ò1± ¤È¬±

Ê√Úfl¡˘…±Ì Ú…±À¸ õ∂±Ô«Ú± ¸ˆ¬±‚1 ¬ı±øg¬ı1 ø¸X±ôL

Δ˘ÀÂ√, ˚±1 Δ√‚«… õ∂¶ö1 ≈√&ÌÓ¬Õfl¡ ¤fl¡ ø˜È¬±1 Œ¬ıøÂ√

’±1n∏ ˜øÊ√˚˛±1 fl¡±ø˘ 300 ¬ı·« ø˜È¬±1º ¸ˆ¬±‚1ÀÈ¬±1

√œ‚ ’±1n∏ õ∂¶ö øfl¡˜±Ú ˝√√í¬ı ˘±ø·¬ı∑

Ò1± ‚1ÀÈ¬±1 õ∂¶ö x ø˜È¬±1º ŒÓ¬ÀôL ˝◊˚˛±1 √œ‚ ˝√√í¬ı ˘±ø·¬ı (2x + 1) ø˜È¬±1º ’±ø˜ ¤˝◊

Ó¬Ô…ø‡øÚ ø‰¬S 4.1Ó¬ Œ√‡≈›ª±1 √À1 ø‰¬S ’±“øfl¡ õ∂fl¡±˙ fl¡ø1¬ı ¬Û±À1“±º

¤øÓ¬˚˛±, ¸ˆ¬±‚1ÀÈ¬±1 fl¡±ø˘ = (2x + 1).x ¬ı·«ø˜È¬±1 = (2x2 + x) ¬ı·«ø˜È¬±1

·øÓ¬Àfl¡ 2x2 + x = 300 [ø√˚˛± ’±ÀÂ√]

Œ¸À˚˛À˝√√ 2x2 + x – 300 = 0

·øÓ¬Àfl¡ ‚1ÀÈ¬±1 õ∂¶ö̋ ◊ 2x2 + x – 300 = 0 ¸˜œfl¡1ÌÀÈ¬± ø¸X fl¡ø1¬ı ˘±ø·¬ı, ø˚ÀÈ¬± ¤È¬± ø¡Z‚±Ó¬

¸˜œfl¡1Ìº

¬ıUÓ¬ ˜±Ú≈À˝√√˝◊ ˆ¬±À¬ı Œ˚ ø¡Z‚±Ó¬ ¸˜œfl¡1Ì1 ¸˜±Ò±Ú õ∂ÔÀ˜ Œ¬ıø¬ı˘Úœ˚˛¸fl¡À˘˝◊ fl¡ø1øÂ√˘º

Î◊¬√± √̋√1Ì¶§1+À¬Û, ≈√È¬± Œ˚±·±Rfl¡ ¸—‡…±1 Œ˚±·Ù¬˘ ’±1n∏ ¬Û”1ÌÙ¬˘ ø√̊ ˛± Ô±øfl¡À˘ ¸—‡…± ≈√È¬± øfl¡√À1

Î◊¬ø˘ ˛̊±¬ı ̆ ±À· ŒÓ¬›“À˘±Àfl¡ Ê√±øÚøÂ√̆ º ¤ ◊̋ ̧ ˜¸…±ÀÈ¬± x2 – px + q = 0 ’±ø √̋√«1 ø¡Z‚±Ó¬ ̧ ˜œfl¡1Ì ¤È¬±

äÂîÅÂïÇ
ÕñÉ±ûþ

¿äÂS 4.1

ø˜
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ax2 + bx = c 

598–665

 1025

800

 1145 

(Liber embadorum)

4.2 ¿ÁZâ±îÂ ü÷ÏßÁ1í (Quadratic Equations)

x  ax2 + bx + c = 0  a, b, c

 a  0

 2x2 + x – 300 = 0  2x2 – 3x + 1 = 0,

4x – 3x2 + 2 = 0  1 – x2 + 300 = 0 

 p(x) 2  p(x) = 0 

 p(x)

 ax2 + bx + c = 0, a  0

ë×ÂðÃ±ýÃÃ1í 1 Ð 

(i)  45  5 

 124
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(ii)

55 

 750

ü÷±ñ±ò Ð

(i)  x

 = 45 – x 

 5  = x – 5

 5  = 45 – x – 5

= 40 – x

= (x – 5) (40 – x)

= 40x – x2 – 200 + 5x

= – x2 + 45x – 200

 – x2 + 45x – 200 = 124  124 

– x2 + 45x – 324 = 0

x2 – 45x + 324 = 0

x2 – 45x + 324 = 0 

(ii)  =  x

 = 55 – x

 = x (55 – x)

x (55 – x) = 750

55x – x2 = 750

– x2 + 55x – 750 = 0

x2 – 55x + 750 = 0



¿ÁZâ±îÂ ü÷ÏßÁ1í 105

x2 – 55x + 750 = 0 

ë×ÂðÃ±ýÃÃ1í 2 Ð 

(i) (x – 2)2 + 1 = 2x – 3 (ii) x(x + 1) + 8 = (x + 2) (x – 2)

(iii) x (2x + 3) = x2 + 1 (iv) (x + 2)3 = x3 – 4

ü÷±ñ±ò Ð

(i)  = (x – 2)2 + 1 = x2 – 4x + 4 + 1 = x2 – 4x + 5

(x – 2)2 + 1 = 2x – 3, 

x2 – 4x + 5 = 2x – 3

x2 – 6x + 8 = 0

 ax2 + bx + c = 0 

(ii)  x(x + 1) + 8 = x2 + x + 8  (x + 2)(x – 2) = x2 – 4

x2 + x + 8 = x2 – 4

x + 12 = 0

 ax2 + bx + c = 0 

(iii)  = x (2x + 3) = 2x2 + 3x

x (2x + 3) = x2 + 1 

2x2 + 3x = x2 + 1

x2 + 3x – 1 = 0

 ax2 + bx + c = 0 
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(iv) ˝◊˚˛±Ó¬, ¬ı±›“¬Ûé¬ = (x + 2)3 = x3 + 6x2 + 12x + 8

·øÓ¬Àfl¡ (x + 2)3 = x3 – 4 fl¡ ¤ ◊̋√À1 ø˘ø‡¬ı ¬Û±ø1

x3 + 6x2 + 12x + 8 = x3 – 4

¬ı± 6x2 + 12x + 12 = 0 ¬ı± x2 + 2x + 2 = 0

◊̋ ax2 + bx + c = 0 ’±ø √̋√«1º

·øÓ¬Àfl¡ õ∂√M√√√ ¸˜œfl¡1ÌÀÈ¬± ¤È¬± ø¡Z‚±Ó¬ ¸˜œfl¡1Ìº

÷™LÂõÉ Ð ¸±ªÒ±Ú Œ √̋√±ª±/ ›¬Û11 (ii)Ó¬ õ∂√M√√√ ¸˜œfl¡1ÌÀÈ¬± Œ√‡±Ó¬ ¤È¬± ø¡Z‚±Ó¬ ¸˜œfl¡1Ì Œ˚Ú ˘±À·,

øfl¡c ◊̋ ø¡Z‚±Ó¬ ¸˜œfl¡1Ì Ú˝√√ ˛̊º

›¬Û11 (iv)Ó¬ õ∂√M√√√ ¸˜œfl¡1ÌÀÈ¬± ¤È¬± ‚Úfl¡ ¸˜œfl¡1Ì [3 ˜±S±1 ¤È¬± ¸˜œfl¡1Ì] Œ˚Ú ˘±À·

’±1n∏ ø¡Z‚±Ó¬ ̧ ˜œfl¡1Ì Ú˝√√ ˛̊ Œ˚Ú ̆ ±À·º øfl¡c ̋ ◊ ø¡Z‚±Ó¬ ̧ ˜œfl¡1ÌÓ¬ ¬Ûø1ÌÓ¬ ̋ √√í˘º Ó≈¬ø˜ ‰¬±¬ı ¬Û±1± Œ˚,

¤È¬± õ∂√M√√√ ¸˜œfl¡1Ì ø¡Z‚±Ó¬ ˝√√ ˛̊ÀÚ Ú˝√√ ˛̊ Ó¬±fl¡ ø¸X±ôL fl¡1±1 ’±À·À ˛̊ ’±ø˜ õ∂±À ˛̊̋ ◊ ◊̋̊ ˛±fl¡ ¸1˘

fl¡ø1¬ı˘·œ ˛̊±Ó¬ ¬ÛÀ1º

’Ú≈˙œ˘Úœ 4.1

1. Ó¬˘1À¬ı±1 ø¡Z‚±Ó¬ ¸˜œfl¡1Ì ˝√√ ˛̊ÀÚ ¬Û1œé¬± fl¡1± –

(i) (x + 1)2 = 2(x – 3) (ii) x2 – 2x = (–2) (3 – x)
(iii) (x – 2)(x + 1) = (x – 1)(x + 3) (iv) (x – 3)(2x +1) = x(x + 5)
(v) (2x – 1)(x – 3) = (x + 5)(x – 1) (vi) x2 + 3x + 1 = (x – 2)2

(vii) (x + 2)3 = 2x (x2 – 1) (viii) x3 – 4x2 – x + 1 = (x – 2)3

2. Ó¬˘1 ¬Ûø1ø¶öøÓ¬Àfl¡ ◊̋È¬±fl¡ ø¡Z‚±Ó¬ ¸˜œfl¡1Ì1 ’±ø˝√√«Ó¬ õ∂√ «̇Ú fl¡1± –

(i) ’± ˛̊Ó¬±fl¡±1 ˜±øÈ¬ ¤È≈¬fl≈¡1±1 fl¡±ø˘ 528 ¬ı·« ø˜È¬±1º ˜±øÈ¬ È≈¬fl≈¡1±1 √œ‚ ◊̋̊ ˛±1 ¬ÛÔ±ø˘1

≈√&ÌÓ¬Õfl¡ 1 [ø˜È¬±1Ó¬] Œ¬ıøÂ√º ’±ø˜ ˜±øÈ¬ È≈¬fl≈¡1±1 √œ‚ ’±1n∏ õ∂¶ö Î◊¬ø˘ ˛̊±¬ı ˘±À·º



¿ÁZâ±îÂ ü÷ÏßÁ1í 107

(ii)  306

(iii)  26 

 3  360

(iv)  480 

 8 3

4.3 ë×ÂÈÂó±ðÃßÁÏßÁ1ËíË1 ¿ÁZâ±îÂ ü÷ÏßÁ1í1 ü÷±ñ±ò (Solution of a Quadratic Equation
by Factorisation)

2x2 – 3x + 1 = 0  x  1

 = (2 × 12) – (3 × 1) + 1 = 0 =  

 2x2 – 3x + 1 = 0  1  2x2 – 3x + 1

1 

  ax2 + bx + c = 0, a  0 

 a2 + b + c = 0  x =  

   ax2 + bx + c 

 ax2 + bx + c = 0 

ë×ÂðÃ±ýÃÃ1í 3 Ð  2x2 – 5x + 3 = 0 

ü÷±ñ±ò Ð  – 5x  –2x –3x 

[  (–2x) × (–3x) = 6x2 = (2x2) × 3]

2x2 – 5x+ 3 = 2x2 –2x – 3x + 3 = 2x (x – 1) –3(x – 1) = (2x – 3)(x–1)

2x2 – 5x + 3 = 0  (2x – 3)(x – 1) = 0 

x  2x2 – 5x + 3 = 0  (2x – 3)(x – 1) = 0 

 2x – 3 = 0  x – 1 = 0

 2x – 3 = 0  
3

2
x    x – 1 = 0  x = 1
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3

2
x    x = 1 

 1  
3

2
 

 2x2 – 5x + 3

 2x2 – 5x + 3= 0 

ë×ÂðÃ±ýÃÃ1í 4 Ð 6x2 – x – 2 = 0 

ü÷±ñ±ò Ð 
6x2 – x – 2 = 6x2 + 3x – 4x – 2

= 3x (2x + 1) – 2 (2x + 1)

= (3x – 2)(2x + 1)

6x2 – x – 2 = 0  x  (3x – 2)(2x + 1) = 0

 3x – 2 = 0  2x + 1 = 0

 x = 
2

3
x = 

1

2


 6x2 – x – 2 = 0  
2
3

 
1

2
  

2
3

 
1

2
  6x2 – x – 2 = 0 

ë×ÂðÃ±ýÃÃ1í 5 Ð 23 2 6 2 0x x    

ü÷±ñ±ò Ð 23 2 6 2x x   = 23 6 6 2x x x  

=    3 3 2 2 3 2x x x  

=   3 2 3 2x x 

 x

  3 2 3 2 0x x  
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 3 2 0x    
2

3
x 

3 2x 

 23 2 6 2 0x x     
2

3
, 

2

3

ë×ÂðÃ±ýÃÃ1í 6 Ð  4.1

ü÷±ñ±ò Ð  4.1  x  x

2x2 + x – 300 = 0 

2x2 – 24x + 25x – 300 = 0
2x (x – 12) + 25 (x – 12) = 0

(x – 12)(2x + 25) = 0

 x = 12  x = 
25

2
  x 

 12  = 2x + 1 = 25 

ÕòÅúÏùòÏ 4.2

1.

(i) x2 – 3x – 10 = 0 (ii) 2x2 + x – 6 = 0

(iii) 22 7 5 2 0x x   (iv) 2x2 – x + 
1

8
 = 0

(v) 100 x2 – 20x + 1 = 0 (vi) 2x2 – 7x + 6

(vii) x2 – 10x – 96 (viii) 037103 2  xx

(ix) 02222  xx (x) 14x + 5 – 3x2 = 0

2.  1

3.  27  182

4.  365

5.  7  13 
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6.

 3 

 90 

4.4 ÂõáÇ-ü¥óÓ1í ÂóX¿îÂË1 ¿ÁZâ±îÂ ü÷ÏßÁ1í1 ü÷±ñ±ò (Solution of a Quadratic Equa-
tion by Completing the Square)

 1 

 x

 (x – 2)(x + 4)

(x – 2)(x + 4) = 2x + 1

x2 + 2x – 8 = 2x + 1

x2 – 9 = 0

 x2 – 9 = 0 

 x2 = 9  x = 3  x = – 3

 x = 3

3 

(x + 2)2 – 9 = 0

 (x + 2)2 – 9 = 0  x + 2 = 3  x + 2 = – 3

 x = 1 x = –5

 (x + 2)2 – 9 = 0  1  – 5

 x 

 x2 + 4x – 5=0
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fl¡ø1¬ıÕ˘ ‰¬±˜, Œ˚øÓ¬˚̨±Õ˘Àfl¡ ’±ø˜ ’Ú≈̂ ¬ª [Œfl¡ÀÚ¬ı±Õfl¡] fl¡À1“± Œ˚ x2 + 4x – 5 = (x + 2)2 – 9º

·øÓ¬Àfl¡ x2 + 4x – 5 = 0 ¸˜±Ò±Ú fl¡1±ÀÈ¬± (x + 2)2 – 9 = 0fl¡ ¸˜±Ò±Ú fl¡1±1 ¸˜Ó≈¬˘…,

˚±fl¡ ’±ø˜ ’øÓ¬ Œ¬ıÀ·À1 fl¡ø1¬ı ¬Û1±ÀÈ¬± Œ√ø‡ÀÂ√“±º ’±‰¬˘ÀÓ¬, ’±ø˜ ø˚Àfl¡±ÀÚ± ø¡Z‚±Ó¬ ¸˜œfl¡1ÌÀfl¡

(x + a)2 – b2 = 0 ’±ø˝√√«Õ˘ ¬Ûø1ªÓ¬«Ú fl¡ø1¬ı ¬Û±À1“±, ’±1n∏ ø¬ÛÂ√Ó¬ ˝◊˚˛±1 ˜”˘À¬ı±1 ¸˝√√ÀÊ√ Î◊¬ø˘˚˛±¬ı

¬Û±À1“±º ¤˝◊ÀÈ¬± ¸yª ˝√√˚˛ÀÚ ’±ø˜ ‰¬±›“ ’±˝√√±º ø‰¬S 4.2 Δ˘ Œ‰¬±ª±º

¤ ◊̋ ø‰¬SÀÈ¬±Ó¬, ’±ø˜ Œ√‡± ¬Û±›“ x2 + 4x fl¡ øfl¡√À1 (x + 2)2 – 4Δ˘ ¬Ûø1ªÓ¬«Ú fl¡1± Δ √̋√ÀÂ√º

¿äÂS 4.2
õ∂Ì±˘œÀÈ¬± Ó¬˘Ó¬ ø√ ˛̊±1 √À1 –

x2 + 4x = (x2 + 
4
2

x ) + 
4
2 x

= x2 + 2x + 2x
= (x + 2) x + 2 × x
= (x + 2) x + 2 × x + 2 × 2 – 2 × 2
= (x + 2) x + (x + 2) × 2 – 2 × 2
= (x + 2) (x + 2) – 22

= (x + 2)2 – 4
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x2 + 4x – 5 = (x + 2)2 – 4 – 5 = (x + 2)2 – 9

 x2 + 4x – 5 = 0  (x + 2)2 – 9 = 0 

x2 + 4x =
2 2 2

4 4 4
4

2 2 2
x x

                   

x2 + 4x – 5 = 0 

2
4

4 5
2

x
    
 

 = 0 

(x + 2)2 – 9 = 0 

 3x2 – 5x + 2 = 0  x2

 3

9x2 – 15x + 6 = 0

9x2 – 15x + 6 = 2 5
(3 ) 2 3 6

2
x x   

= 
2 2

2 5 5 5
(3 ) 2 3 6

2 2 2
x x

           
   

= 
2

5 25
3 6

2 4
x

    
 

 = 
2

5 1
3

2 4
x

   
 

9x2 – 15x + 6 = 0

2
5 1

3
2 4

x
   
 

 = 0 

2
5

3
2

x
  
 

 = 
1

4
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9x2 – 15x + 6 = 0  
2

5 1
3

2 4
x

   
 

3x – 
5

2
 = 

1

2

5
3

2
x  = 

1

2


 
5 1

3
2 2

x    ,  ‘’

3x = 
5 1

2 2
   

5 1
3

2 2
x  

x =
5 1

6 6
   

5 1

6 6
x  

x = 1  x = 
4

6

x = 1  x = 
2

3

 1  
2

3
÷™LÂõÉ Ð 

3x2 – 5x + 2 = 0

2 5 2

3 3
x x   = 0 

x2 – 
5 2

3 3
x   = 

2 2
1 5 1 5 2

2 3 2 3 3
x

              
      

= 
2

5 2 25

6 3 36
x

    
 

= 
2 2 2

5 1 5 1

6 36 6 6
x x

                   

 3x2 – 5x + 2 = 0  
2 2

5 1
0

6 6
x

           



114 á¿íîÂ

 x – 
5

6
 = ± 

1

6
 x = 

5 1

6 6
  = 1  x = 

5 1

6 6
  = 

2

3

ë×ÂðÃ±ýÃÃ1í 7 Ð 3

ü÷±ñ±ò Ð 2x2 – 5x + 3 = 0  2 5 3
0

2 2
x x  

2 5 3

2 2
x x   = 

2 2
5 5 3

4 4 2
x

        
   

 = 
2

5 1

4 16
x

   
 

 2x2 – 5x + 3 = 0  
2

5 1
0

4 16
x

    
 

 

 2x2 – 5x + 3 = 0  
2

5 1
0

4 16
x

    
 

,
2

5 1

4 16
x

   
 

 = 0  
2

5 1

4 16
x

   
 

5

4
x   = 

1

4


x = 
5 1

4 4


x = 
5 1
4 4
   

5 1
4 4

x  

x = 
3

2
  x = 1

 
3

2
x    1

2x2 – 5x + 3 = 0  
3

2
x   
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2
3 3

2 – 5 3 0
2 2

        
   

 x = 1 

7  2x2 – 5x + 3 = 0  2

x2 – 
5 3

2 2
x   = 0 

 2  4x2 = (2x)2 

ë×ÂðÃ±ýÃÃ1í 8 Ð  5x2 – 6x – 2 = 0 

ü÷±ñ±ò Ð  5
25x2 – 30x – 10 = 0

(5x)2 – 2 × (5x) × 3 + 32 – 32 – 10 = 0
(5x – 3)2 – 9 – 10 = 0

(5x – 3)2 – 19 = 0

(5x – 3)2 = 19

5x – 3 = 19

5x = 3 19

x = 
3 19

5



 
3 19

5


  

3 19

5



 
3 19

5


  

3 19

5



ë×ÂðÃ±ýÃÃ1í 9 Ð  4x2 + 3x + 5 = 0

ü÷±ñ±ò Ð  4x2 + 3x + 5 = 0 

(2x)2 + 2 × (2x) × 
2 2

3 3 3
5

4 4 4
        
   

 =0
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2
3 9

2 5
4 16

x
    
 

 = 0

2
3 71

2
4 16

x
   
 

 = 0

2
3

2
4

x
  
 

 = 
71

0
6




x  
2

3
2

4
x

  
 

 

 x

ax2 + bx + c = 0, (a  0),  a

2 0
b c

x x
a a

  

2 2

0
2 2

b b c
x

a a a
         
   

2 2

2

4

2 4

b b ac
x

a a

   
 

 = 0

2 2

2

4
0,

2 4

b b ac
x

a a

    
 

2 2

2

4

2 4

b b ac
x

a a

   
 

....(1)

 b2 – 4ac  0,  (1)

2

b
x

a
  = 

2 4

2

b ac

a

 
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x = 
2 4

2

b b ac

a

  

 ax2 + bx + c = 0  
2 4

2

b b ac

a

  
 

2 4

2

b b ac

a

  
 

b2 – 4ac  0

 b2 – 4ac < 0, 

b2 – 4ac 0,  ax2 + bx + c = 0 

2– ± – 4

2

b b ac

a

(quadratic formula)

ë×ÂðÃ±ýÃÃ1í 10 Ð  4.1  2(i)

ü÷±ñ±ò Ð  x  (2x + 1) 

x(2x + 1) = 528,  2x2 + x – 528 = 0

 ax2 + bx + c = 0  a = 2, b = 1, c = – 528

x = 
1 1 4(2)(528) 1 4225 1 65

4 4 4

      
 

x = 
64
4

 
–66

4
x 

x = 16 x = 
33

2


 x (dimension)

 16  33 

ë×ÂðÃ±ýÃÃ1í 11 Ð  290

ü÷±ñ±ò Ð  x  x + 2

x2 + (x + 2)2 = 290
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¿äÂS. 4.3

x2 + x2 + 4x + 4 = 290

2x2 + 4x – 286 = 0

x2 + 2x – 143 = 0 x

x = 
2 4 572 2 576 2 24

2 2 2

      
 

x = 11 x = – 13

 x 

 x  – 13,  x = 11.

 11  13

 112 + 132  = 121 + 169 = 290.

ë×ÂðÃ±ýÃÃ1í 12 Ð  3 

4 

12 4.3 

ü÷±ñ±ò Ð  x 

 = (x + 3) 

 = x(x + 3)  = (x2 + 3x)

 = x 

 = 
1

2
 × x × 12 = 6 x 

x2 + 3x = 6x + 4
x2 – 3x – 4 = 0

x = 
3 25

2


 = 

3 5

2


 = 4  – 1

 x  – 1  x = 4

 = 4  = 7 
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üîÂÉ±Âóò Ð  = 28 

 = 24  = (28 – 4) 

ë×ÂðÃ±ýÃÃ1í 13 Ð 
(i) 3x2 – 5x + 2 = 0 (ii) x2 + 4x + 5 = 0 (iii) 2x2 – 2 2 x + 1 = 0

ü÷±ñ±ò Ð
(i) 3x2 – 5x + 2 = 0.  a = 3, b =  – 5, c = 2

 b2 – 4ac = 25 – 24 = 1  0.

 x  = 
5 1 5 1

6 6

 
 ,  x = 1 x = 

2

3

 
2

3
  1

(ii) x2 + 4x + 5 = 0,  a = 1, b = 4, c = 5.

 b2 – 4ac = 16 – 20 = – 4 < 0.

 2 4b ac  

(iii) 2x2 – 2 2 x + 1 = 0.  a = 2, b = 2 2 , c = 1.

b2 – 4ac = 8 – 8 = 0

x = 
2 2 0 2 1

0 i.e.,
4 2


    

1

2
x 

 
1

2
, 

1

2

ë×ÂðÃ±ýÃÃ1í 14 Ð 

(i)
1

3, 0x x
x

   (ii)
1 1

3, 0,2
2

x
x x
  


ü÷±ñ±ò Ð

(i)
1

3x
x

  ,  x
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x2 + 1 = 3x
x2 – 3x + 1 = 0, 

a = 1, b = – 3, c = 1

b2 – 4ac = 9 – 4 = 5 > 0

x = 
3 5

2



 
3 5

2


  
3 5

2


(ii)
1 1

3, 0, 2
2

x
x x
  


.

 x  0, 2,  x (x – 2)

(x – 2) – x = 3x (x – 2) = 3x2 – 6x

 3x2 – 6x + 2 = 0, 

 a = 3, b = – 6, c = 2.

 b2 – 4ac = 36 – 24 = 12 > 0

x = 
6 12 6 2 3 3 3

.
6 6 3

  
 

 
3 3

3


  
3 3

3


ë×ÂðÃ±ýÃÃ1í 15 Ð  18 24

 1 

ü÷±ñ±ò Ð  x 

 = (18 – x) 

 = (18 + x) 

 =  = 
24

18 x  

 = 
24

18 x
 

24 24

18 18x x


 
 = 1
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24(18 + x) – 24(18 – x) = (18 – x) (18 + x)

x2 + 48x – 324 = 0

x = 
248 48 1296

2

  
 = 

48 3600

2

 

= 
48 60

2

 
 = 6  – 54

 x  x = – 54 

 x = 6  6 

ÕòÅúÏùòÏ 4.3

1.

(i) 2x2 – 7x + 3 = 0 (ii) 2x2 + x – 4 = 0 (iii) 24 4 3 3 0x x  

(iv) 2x2 + x + 4 = 0 (v) x2 + 4x + 1 = 0 (vi) 4x2 + x – 3 = 0

2. 1

3.

(i)
1

3, 0x x
x

   (ii)
1 1 11

4 7 30x x
 

 
, x  – 4, 7

(iii) 01
3

1

3

2 2  xx (iv) xx 2
2

1
2 2 

(v) 2
1


x
x (vi)

23

32

14

65








x

x

x

x

4.  3 5  
1
3

5.  30

2 3 

 210 
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6.  60 

 30 

7.  180  8 

8.  360  5 

 1 

9.  
3

9
8

 

 10 

10.  132 

1 

 11 

11.  468  24 

4.5 ÷Óù1 ›¶ßÔÁ¿îÂ (Nature of Roots)

 ax2 + bx + c = 0 

x = 
2– 4

2

b b ac

a

 

 b2 – 4ac > 0, 
2 4

2 2

b acb

a a


   

2 4
–

2 2

b acb

a a




 b2 – 4ac = 0,  x = 0 i.e., or –
2 2 2

b b b

a a a
    ,  x = 

2
b
a

  
2
b

x
a

 

 ax2 + bx + c = 0  
2

b

a



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¤ÀÓ¬Àfl¡ ¤ ◊̋ Œé¬SÓ¬ ’±ø˜ fl¡í˜ Œ˚ ax2 + bx + c = 0 ø¡Z‚±Ó¬ ¸˜œfl¡1ÌÀÈ¬±1 ≈√È¬± ¸˜±Ú ¬ı±ô¶ª

”̃̆  ’±ÀÂ√º

˚ø√ b2 – 4ac < 0, ŒÓ¬ÀôL Œfl¡±ÀÚ± ¬ı±ô¶ª ¸—‡…± Ú±Ô±Àfl¡ ˚±1 ¬ı·« b2 – 4acº ¤ÀÓ¬Àfl¡, ¤ ◊̋

Œé¬SÓ¬ õ∂√M√√√ ø¡Z‚±Ó¬ ¸˜œfl¡1ÌÀÈ¬±1 Œfl¡±ÀÚ± ¬ı±ô¶ª ”̃̆  Ú±Ô±Àfl¡º

ø˚À˝√√Ó≈¬ b2 – 4ac ŒÈ¬±Àª ax2 + bx + c = 0 ø¡Z‚±Ó¬ ̧ ˜œfl¡1ÌÀÈ¬±1 ¬ı±ô¶ª ̃ ”̆  Ôfl¡± ¬ı± ÚÔfl¡±ÀÈ¬±

øÚÌ«˚˛ fl¡À1, ·øÓ¬Àfl¡ b2 – 4acfl¡ ¤˝◊ ø¡Z‚±Ó¬ ¸˜œfl¡1ÌÀÈ¬±1 ø¬ıÀ¬ıø‰¬fl¡± ¬ı± Œˆ¬√ øÚ1+¬Ûfl¡

(discriminant) ¬ı≈ø˘ Œfl¡±ª± ˝√√ ˛̊º

·øÓ¬Àfl¡ ax2 + bx + c = 0 ø¡Z‚±Ó¬ ¸˜œfl¡1Ì1,

(i) ≈√È¬± ¶¬Û©Ü [øˆ¬iß] ¬ı±ô¶ª ”̃̆  ’±ÀÂ√, ˚ø√ b2 – 4ac > 0,
(ii) ≈√È¬± ¸˜±Ú ¬ı±ô¶ª ”̃̆  ’±ÀÂ√, ˚ø√ b2 – 4ac = 0,
(iii) Œfl¡±ÀÚ± ¬ı±ô¶ª ”̃̆  Ú± ◊̋, ˚ø√ b2 – 4ac < 0.
’±ø˜ Œfl¡ ◊̋È¬±˜±Ú Î◊¬√±˝√√1Ì ø¬ıÀ¬ı‰¬Ú± fl¡À1± –

ë×ÂðÃ±ýÃÃ1í 16 Ð 2x2 – 4x + 3 = 0 ø¡Z‚±Ó¬ ̧ ˜œfl¡1ÌÀÈ¬±1 Œˆ¬√øÚ1+¬Ûfl¡ Î◊¬ø˘›ª± ’±1n∏ ̋ ◊̊ ˛±1¬Û1± ̃ ”̆

≈√È¬±1 õ∂fl‘¡øÓ¬ øÚÌ«̊ ˛ fl¡1±º

ü÷±ñ±ò Ð õ∂√M√√√ ¸˜œfl¡1ÌÀÈ¬± ax2 + bx + c = 0, ˚íÓ¬ a = 2, b = – 4 ’±1n∏ c = 3º ¤ÀÓ¬Àfl¡,

Œˆ¬√ øÚ1+¬Ûfl¡ÀÈ¬± b2 – 4ac = (– 4)2 – (4 × 2 × 3) = 16 – 24 = – 8 < 0. ·øÓ¬Àfl¡ õ∂√M√√√

¸˜œfl¡1ÌÀÈ¬±1 Œfl¡±ÀÚ± ¬ı±ô¶ª ”̃̆  Ú± ◊̋º

ë×ÂðÃ±ýÃÃ1í 17 Ð 13 ø˜È¬±1 ¬ı…±¸1 ¤‡Ú ¬ı‘M√√√±fl¡±1 Î◊¬√…±Ú1 ¸œ˜±À1‡±1 ¤È¬± ø¬ıμ≈Ó¬ ¤È¬± ‡≈È“¬± ¤ ◊̋√À1

øÚ «̃±Ì fl¡ø1¬ı ̆ ±À· Œ˚ ̋ ◊̊ ˛±1¬Û1± ¤È¬± ¬ı…±¸1 ø¬ı¬Û1œÓ¬ ̃ ”À1 Ôfl¡± A ’±1n∏ B ≈√‡Ú øÚø√«©Ü Œ·È¬1 ”√1Q1

¬Û±Ô«fl¡… 7 ø˜È¬±1 ˝√√ ˛̊º ¤ÀÚ√À1 øÚ «̃±Ì fl¡1±ÀÈ¬± ¸yªÀÚ∑ ˚ø√ ¸yª, ŒÓ¬ÀôL Œ·√È¬ ≈√‡Ú1¬Û1± øfl¡˜±Ú

”√1QÓ¬ ‡≈È¬“±ÀÈ¬± ¬ı±øg¬ı ˘±ø·¬ı∑

ü÷±ñ±ò Ð ’±ø˜ õ∂ÔÀ˜ ø‰¬SÀÈ¬± ’±“øfl¡ ˘›“º [ø‰¬S 4.4
Œ‰¬±ª±]º

Ò1± ‡≈È¬±ÀÈ¬±1 øÚÀÌ«̊ ˛ ¶ö±Ú Pº Ò1± ‡≈È¬±ÀÈ¬±1 ”√1Q B
Œ·È¬1¬Û1± x ø˜È¬±1 , ’Ô«±» BP = x ø˜È¬±1º ¤øÓ¬ ˛̊±

Œ·È¬ ≈√‡Ú1¬Û1± ‡≈È¬±ÀÈ¬±1 ”√1Q1 ¬Û±Ô«fl¡… = AP – BP
[Ú± ◊̋¬ı± BP – AP] = 7 ø˜È¬±1º

¤ÀÓ¬Àfl¡, AP = (x + 7) ø˜È¬±1º ¿äÂS 4.4
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 AB = 13  AB 

APB = 90° 

AP2 + PB2 = AB2

(x + 7)2 + x2 = 132

x2 + 14x + 49 + x2 = 169

2x2 + 14x – 120 = 0

x2 + 7x – 60 = 0

 B  ‘x’  x2 + 7x – 60 = 0 

b2 – 4ac = 72 – 4 × 1 × (– 60) = 289 > 0.

 x2 + 7x – 60 = 0 

x = 
7 289

2

 
 = 

7 17

2

 

 x = 5  –12

 B  x  x = – 12

 x = 5

 B  5  A 12 

ë×ÂðÃ±ýÃÃ1í 18 Ð 3x2 – 2x +
1

3
 = 0 

ü÷±ñ±ò Ð  a = 3, b = – 2  
1

3
c 

 b2 – 4ac = (– 2)2 – 4 × 3 × 
1

3
 = 4 – 4 = 0

,
2 2

b b

a a

 
  

2 2,
6 6

  
1 1,
3 3
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ÕòÅúÏùòÏ 4.4

1.

(i) 2x2 – 3x + 5 = 0 (ii) 3x2 – 4 3 x + 4 = 0
(iii) 2x2 – 6x + 3 = 0 (iv) 9x2 – 6x + 1 = 0
(v) 3x2 – 5x + 12 = 0 (vi) x2 + x + 1 = 0

(vii) x2 – 2 3 x – 9 = 0

2.  k

(i) 2x2 + kx + 3 = 0 (ii) kx (x – 2) + 6 = 0
(iii) x2 – (k + 4)x + 2k + 5 = 0 (iv) 2x2 + 8x – k3 = 0
(v) (k – 3)x2 + 6x + 9 = 0 (vi) (k – 12)x2 + 2(k – 12)x + 2 = 0

3.

800

4.

 20 

 48

5.  80  400 

4.6 ü±1±Ñú (Summary)

1. x  ax2 + bx + c = 0  a, b, c 

 a  0

2.  ax2 + bx + c = 0    a2 + b + c = 0

ax2 + bx + c  ax2 + bx + c = 0 

3.  ax2 + bx + c, a  0 

 ax2 + bx + c = 0 

4.



126 á¿íîÂ

5. ax2 + bx + c = 0 

2 4
,

2

b b ac

a

     b2 – 4ac  0

6. ax2 + bx + c = 0 

(i)  b2 – 4ac > 0,

(ii)  b2 – 4ac = 0, 

(iii)  b2 – 4ac < 0

ÂóìÂÿÅÍ»Íù Û¿éÂ ÎéÂ±ßÁ± (A Note To The Reader)

ÂõíÇò±æÃ¿ëÂÿîÂ ›¶ 1 ÎŽÂSîÂ, ›¶±5 ü÷±ñ±òËßÁý×éÂ± üðÃ±ûþ ÷Óù ü÷üÉ±1 äÂîÂÇËÂõ±11 ÆüËîÂ
üîÂÉ±Âóò ßÁ1± ë×Â¿äÂîÂ, áêÂò ßÁ1± ü÷ÏßÁ1íËéÂ±îÂ òýÃÃûþ [ ÕñÉ±ûþ 31 ë×ÂðÃ±ýÃÃ1í 11, 13,

19 Õ±1n ̧ÕñÉ±û 41 ë×ÂðÃ±ýÃÃ1í 10, 11, 12 ÎäÂ±»±¼
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ü÷±™L1 ›¶á¿îÂ
(Arithmetic Progression)
5.1 Õ»îÂ±1í± (Introduction)
ŒÓ¬±˜±À˘±Àfl¡ øÚ( ˛̊ ˜Ú fl¡ø1Â√± Œ˚ õ∂fl‘¡øÓ¬Ó¬ ¬ıUÀÓ¬± ¬ıdÀª ¤Àfl¡±È¬± øÚø√«©Ü ’±ø˝√√« (pattern) ˜±øÚ

‰¬À˘º Î◊¬√±˝√√1Ì¶§1+À¬Ûñ ”̧̊ «̃ ≈‡œ Ù≈¬˘1 ¬Û±ø˝√√ø¬ı˘±fl¡, Œ˜Ã‰¬±fl¡1 ø¬ıg±¸ ”̃̋ √√, ˜±Õfl¡1 øÎ¬˘ÀÈ¬±Ó¬ Ôfl¡±

&øÈ¬À¬ı±1, ’±Ú±1¸1 ‰¬fl≈¡¸ ”̃̋ √√ ’±1n∏ ¸1˘ ·Â√1 &øÈ¬1 Ô≈¬ÛÀÈ¬± ◊̋Ó¬…±ø√º

¤øÓ¬ ˛̊± ’±ø˜ ’±˜±1 Δ√ÚøμÚ Ê√œªÚÓ¬ Œ¬Û±ª± ŒÓ¬ÀÚfl≈¡ª± ’±ø˝√√« øfl¡Â≈√˜±Ú ˘é¬… fl¡ø1˜º ŒÓ¬ÀÚfl≈¡ª±

Î◊¬√±˝√√1Ì øfl¡Â≈√˜±Ú ˝√√í˘ –

(i) 1œÌ± ◊̋ ¤È¬± ‰¬±fl¡ø11 ¬ı±À¬ı ’±À¬ı√Ú Ê√Ú±À˘ ’±1n∏ øÚ ≈̊øMê1 ¬ı±À¬ı øÚ¬ı«±ø‰¬Ó¬ ˝√√í˘º ŒÓ¬›“fl¡ õ∂±1øyfl¡

√1˜˝√√± ̃ ±À˝√√ 8000 È¬fl¡± ’±1n∏ √1˜˝√√±1 ¬ıÂ√À1fl¡œ ˛̊± ¬ı‘øX

(increment) 500 È¬fl¡± ø˝√√‰¬±À¬Û ‰¬±fl¡ø1Ó¬ ̃ fl¡1˘ fl¡1±

˝√√í˘º ŒÓ¬›“1 √1˜˝√√± [È¬fl¡±1 ø˝√√‰¬±¬ÛÓ¬] õ∂Ô˜, ø¡ZÓ¬œ ˛̊,

Ó‘¬Ó¬œ ˛̊.... ¬ıÂ√1Ó¬ ˝√√í¬ı SêÀ˜ñ

8000, 8500, 9000, . . . .
(ii) Ê√‡˘± ¤Î¬±˘1 ˙ø˘ø¬ı˘±fl¡1 Δ√‚«… Ó¬˘1¬Û1± ›¬Û1Õ˘

¸˜ˆ¬±Àª 2 Œ‰¬.ø˜.Õfl¡ [ø‰¬S 5.1 Œ‰¬±ª±] fl¡ø˜ ˚±˚˛º

¤Àfl¡¬ı±À1 Ó¬˘1 ˙ø˘Î¬±˘ 45 Œ‰¬.ø˜. √œ‚˘º Ó¬˘1¬Û1±

›¬Û1Õ˘ SêÀ˜ õ∂Ô˜, ø¡ZÓ¬œ˚˛, Ó‘¬Ó¬œ˚˛.... ’©Ü˜

˙ø˘Àfl¡ ◊̋Î¬±˘1 Δ√‚«… [Œ‰¬.ø˜.Ó¬] ˝√√í¬ıñ

45, 43, 41, 39, 37, 35, 33, 31

(iii) Œfl¡±ÀÚ± ¤È¬± ¸= ˛̊ ’±“‰¬øÚÓ¬ õ∂øÓ¬ øÓ¬øÚ ¬ıÂ√11 ”̃1Ó¬ ¸¬ı‘øX ”̃̆ 1 ¬Ûø1˜±Ì ”̃̆ ÒÚ1 
5
4  &Ì √̋√̊ ˛º

3, 6, 9 ’±1n∏ 12 ¬ıÂ√11 ø¬ÛÂ√Ó¬ 8000 È¬fl¡± ø¬ıøÚÀ ˛̊±·1 ¬ı±À¬ı ˜…±√¬Û”Ì« ¸¬ı‘øX ”̃̆  (maturity

Âó=÷
ÕñÉ±ûþ

¿äÂS 5.1
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amount) SêÀ˜ [È¬fl¡±1 ø˝√√‰¬±¬ÛÓ¬] –

10000, 12500, 15625, 19531.25
(iv) 1, 2, 3, .... ¤fl¡fl¡ Δ√‚«…1 ¬ı±U ø¬ıø˙©Ü ¬ı·«Ó¬ Ôfl¡± [ø‰¬S 5.2 Œ‰¬±ª±] ¤fl¡ ¤fl¡fl¡ Δ√‚«…1 ¬ı·«1

¸—‡…± SêÀ˜ – 12, 22, 32, . . . .

(v) ø‰¬SÀ˘‡± ◊̋ ŒÓ¬›“1 Ê√œÀ ˛̊fl¡1 ¸= ˛̊ ¬ı±fl¡‰¬Ó¬ Ê√œÀ ˛̊fl¡1 ¬ı ˛̧̊  ¤¬ıÂ√1 ˝√√›“ÀÓ¬ 100 È¬fl¡± Ê√˜± ÔÀ˘

’±1n∏ õ∂øÓ¬¬ıÂ√À1 Ê√˜± ÒÚ1 ¬Ûø1˜±Ì 50 È¬fl¡±Õfl¡ ¬ıÏ¬ˇ± ◊̋ ·í˘º õ∂Ô˜, ø¡ZÓ¬œ ˛̊, Ó‘¬Ó¬œ ˛̊, ‰¬Ó≈¬Ô«....

Ê√ijø√Úø¬ı˘±fl¡Ó¬ ¸= ˛̊ ¬ı±fl¡‰¬Ó¬ Ôfl¡± ÒÚ1 ¬Ûø1˜±Ì [È¬fl¡±1 ø˝√√‰¬±¬ÛÓ¬] SêÀ˜ –

100, 150, 200, 250,....
(vi) ¤À˚±1 ̇ √̋√± ̋ ◊̃ ±Ú ̧ 1n∏ Œ˚ ø¸ √̋√“Ó¬1 õ∂Ô˜ ̃ ± √̋√Ó¬ Œ¬Û±ª±ø˘ Ê√ij ø√¬ı ŒÚ±ª±À1º øfl¡c ø¡ZÓ¬œ˚̨ ̃ ± √̋√1 ¬Û1±

’±1n∏ Ó¬±1 ¬Û1ªÓ¬«œ õ∂øÓ¬˜±À √̋√ ¤À˚±1Õfl¡ ÚÓ≈¬Ú ˙ √̋√± Œ¬Û±ª±ø˘ Ê√ij ø√À˚̨º Ê√ij Œ √̋√±ª± õ∂øÓ¬À˚±1 ÚÓ≈¬Ú

˙ √̋√±À˚̨± ø¸ √̋√“Ó¬1 ø¡ZÓ¬œ˚̨ ̃ ± √̋√1¬Û1± ¤À˚±1Õfl¡ ̇ √̋√±1 Ê√ij ø√À˚̨ ’±1n∏ ¬Û1ªÓ¬«œ õ∂øÓ¬ ̃ ±À √̋√ ̃ ±À √̋√ ¤À˚±1Õfl¡

˙ √̋√±1 Ê√ij ø√ Ô±Àfl¡ [ø‰¬S 5.3 Œ‰¬±ª±]º Œfl¡±ÀÚ± ˙ √̋√±1 ‘̃Ó≈¬… ŒÚ±À √̋√±ª± ¬ı≈ø˘ Òø1À˘, Œ˚±1 ø √̋√‰¬±À¬Û

˙ √̋√±1 ¸—‡…± õ∂Ô˜, ø¡ZÓ¬œ˚̨, Ó‘¬Ó¬œ˚̨.... ∏̄á¬ ˜± √̋√1 ’±1yøÌÀÓ¬ √̋√í¬ı SêÀ˜ –

1, 1, 2, 3, 5, 8

¿äÂS 5.3

¿äÂS 5.2
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›¬Û11 Î◊¬√±˝√√1Ì¸ ”̃̋ √√Ó¬ ’±ø˜ øfl¡Â≈√˜±Ú øÚø√«©Ü ’±ø˝√√« Œ√‡± ¬Û±À˘±º øfl¡Â≈√˜±Ú ’±ø˝√√«Ó¬ ’±Ú≈Sêø˜fl¡

¬Û√À¬ı±1 (succeeding terms) ¤È¬± øÚø√«©Ü ¸—‡…± Œ˚±· fl¡ø1 Œ¬Û±ª± ˚± ˛̊, øfl¡Â≈√˜±ÚÓ¬ ¤È¬± øÚø√«©Ü

¸—‡…± ¬Û”1Ì fl¡ø1 Œ¬Û±ª± ˚± ˛̊, ’±Àfl¡Ã ’±Ú øfl¡Â≈√˜±ÚÓ¬ ¬Û√À¬ı±1 Sêø˜fl¡ ¸—‡…±1 ¬ı·«º

¤˝◊ ’Ò…±˚˛Ó¬ ’±ø˜ ¤˝◊ ’±ø˝√√«À¬ı±111 ¤ÀÚ ¤È¬±1 ø¬ı¯∏À˚˛À˝√√ ’±À˘±‰¬Ú± fl¡ø1˜ ˚íÓ¬ ¬Û”¬ı«ªÓ¬«œ

¸—‡…±À¬ı±11 ˘·Ó¬ ¤È¬± øÚø√«©Ü ¸—‡…± Œ˚±· fl¡ø1 ¬Û1¬ıÓ¬«œ ¸—‡…±À¬ı±1 Œ¬Û±ª± ˚± ˛̊º Ó¬≈√¬Ûø1 Œfl¡ÀÚÕfl¡

ø¸ √̋√“Ó¬1 nÓ¬˜ ¬Û√ ’±1n∏ nÈ¬± Sêø˜fl¡ ¬Û√1 Œ˚±·Ù¬˘fl¡ Î◊¬ø˘ ˛̊±¬ı ¬Û±ø1 ‰¬±˜ ’±1n∏ ¤ ◊̋ :±Ú1 ¸˝√√± ˛̊Ó¬

Δ√ÚøμÚ Ê√œªÚ1 ¸˜¸…± øfl¡Â≈√̃ ±Ú ¸˜±Ò±Ú fl¡ø1˜º

5.2 ü÷±™L1 ›¶á¿îÂ (Arithmetic Progressions) –
Ó¬˘Ó¬ ø√ ˛̊± ¸—‡…±1 Ó¬±ø˘fl¡±¸ ”̃̋ √√ ˜Ú fl¡1±º

(i) 1, 2, 3, 4, . . .
(ii) 100, 70, 40, 10, . . .
(iii) –3, –2, –1, 0, . . .
(iv) 3, 3, 3, 3, . . .
(v) –1.0, –1.5, –2.0, –2.5, . . .

¤ ◊̋ Ó¬±ø˘fl¡±Ó¬ Ôfl¡± õ∂øÓ¬ÀÈ¬± ¸—‡…±Àfl¡ ë¬Û√í (term) Œ¬ı±À˘º ¤øÓ¬ ˛̊± ¤ ◊̋ Ó¬±ø˘fl¡±1¬Û1± ¤È¬± ¬Û√

ø√À˘ Ó¬±1 ø¬ÛÂ√1 ¬Û√ÀÈ¬± Ó≈¬ø˜ ø˘ø‡¬ı ¬Û±ø1¬ı±ÀÚ∑ ¸yªÓ¬– Œfl¡±ÀÚ± ’±ø˝√√« ¬ı± øÚ ˛̊̃  ’Ú≈̧ 1Ì fl¡ø1

¬Û±ø1¬ı±º ¬ı±1n∏ ¤øÓ¬ ˛̊± ’±ø˜ ¬Û «̊À¬ıé¬Ì fl¡À1± ’±1n∏ øÚ ˛̊̃ À¬ı±1 ø˘À‡“±º

(i)1 Œé¬SÓ¬, õ∂øÓ¬ÀÈ¬± ¬Û√ Ó¬±1 ’±·1 ¬Û√ÀÈ¬±Ó¬Õfl¡ 1 Œ¬ıøÂ√º

(ii)1 Œé¬SÓ¬, õ∂øÓ¬ÀÈ¬± ¬Û√ Ó¬±1 ’±·1 ¬Û√ÀÈ¬±Ó¬Õfl¡ 30 ¸1n∏º

(iii)1 Œé¬SÓ¬, õ∂øÓ¬ÀÈ¬± ¬Û√ Ó¬±1 ’±·1 ¬Û√ÀÈ¬±1 ˘·Ó¬ 1 Œ˚±· fl¡ø1 Œ¬Û±ª± ˚± ˛̊º

(iv)1 Œé¬SÓ¬, Ó¬±ø˘fl¡±1 ¸fl¡À˘± ¬ÛÀ√ ◊̋ 3 ’Ô«±», õ∂øÓ¬ÀÈ¬± ¬ÛÀ ◊̋ Ó¬±1 ’±·1 ¬Û√ÀÈ¬±1 ˘·Ó¬ 0
Œ˚±· [¬ı± ø¬ıÀ ˛̊±·] fl¡ø1 Œ¬Û±ª± ˚± ˛̊º

(v)1 Œé¬SÓ¬, õ∂øÓ¬ÀÈ¬± ¬ÛÀ√ ◊̋ Ó¬±1 ’±·1 ¬Û√ÀÈ¬±1 ˘·Ó¬ ¬ı± ¬Û1± –0.5 Œ˚±· [¬ı± 0.5 ø¬ıÀ ˛̊±·]

fl¡ø1 Œ¬Û±ª± ˚± ˛̊º

›¬Û11 ¸fl¡À˘± Ó¬±ø˘fl¡±ÀÓ¬ ’±ø˜ Œ√ø‡À˘± Œ˚ ’±·1 ¬Û√ÀÈ¬±1 ˘·Ó¬ ¤È¬± øÚø√«©Ü ¸—‡…± Œ˚±·

fl¡ø1 ø¬Û‰¬1 ¬Û√ÀÈ¬± Œ¬Û±ª± ˚± ˛̊º ¤ ◊̋ Ò1Ì1 ¤‡Ú Ó¬±ø˘fl¡±Ó¬ Ôfl¡± ¸—‡…±À¬ı±À1 ¤È¬± ¸˜±ôL1 õ∂·øÓ¬

(Arithmetic Progression, ‰¬ ≈̃Õfl¡ AP) ·Í¬Ú fl¡À1 ¬ı≈ø˘ Œfl¡±ª± ˝√√ ˛̊º

·øÓ¬Àfl¡, ¤È¬± ¸˜±ôL1 õ∂·øÓ¬ ¤ÀÚ øfl¡Â≈√˜±Ú ¸—‡…±1 ¤‡Ú Ó¬±ø˘fl¡± ø˚‡Ú1 õ∂Ô˜ ¬Û√ÀÈ¬±1

¬ı±ø √̋√À1 ’±Ú ’±È¬± ◊̋À¬ı±1 ¬ÛÀ√̋ ◊ ’±·1 ¬Û√ÀÈ¬±1 ˘·Ó¬ ¤È¬± øÚø√«©Ü ¸—‡…± Œ˚±· fl¡ø1 Œ¬Û±ª± ˚± ˛̊º

¤ ◊̋ øÚø√«©Ü ̧ —‡…±ÀÈ¬±Àfl¡ ̧ ˜±ôL1 õ∂·øÓ¬ÀÈ¬±1 ë¸±Ò±1Ì ’ôL1í (Common difference) Œ¬ı±À˘º
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˜ÚÓ¬ 1±ø‡¬ı± Œ˚ ¤ ◊̋ ¸—‡…±ÀÈ¬± ÒÚ±Rfl¡, Ÿ¬Ú±Rfl¡ ¬ı± ”̇Ú… ˝√√í¬ı ¬Û±À1º

¤øÓ¬ ˛̊± ¤È¬± ¸˜±ôL1 õ∂·øÓ¬1 õ∂Ô˜ ¬Û√fl¡ a1Œ1, ø¡ZÓ¬œ ˛̊ ¬Û√ÀÈ¬±fl¡ a2Œ1,..... nÓ¬˜ ¬Û√fl¡ anŒ1

’±1n∏ ¸±Ò±1Ì ’ôL1fl¡ dŒ1 ”̧ø‰¬Ó¬ fl¡1± ˝√√í˘º ŒÓ¬øÓ¬ ˛̊± ¸˜±ôL1 õ∂·øÓ¬ÀÈ¬± ˝√√í¬ı a1, a2, a3, . . ., anº

·øÓ¬Àfl¡, a2 – a1 = a3 – a2 = . . . = an – an – 1 = d
¸˜±ôL1 õ∂·øÓ¬1 ’±1n∏ øfl¡Â≈√˜±Ú Î◊¬√±˝√√1Ì ˝√√í˘ñ

(a) 1±øÓ¬¬Û≈ª±1 õ∂±Ô«Ú± ¸ˆ¬±Ó¬ ¤È¬± ˙±1œÓ¬ øÔ ˛̊ Œ˝√√±ª± ¤‡Ú ø¬ı√…±˘ ˛̊1 øfl¡Â≈√ ¸—‡…fl¡ ø˙é¬±Ô«œ1

Î◊¬2‰¬Ó¬± [Œ‰¬.ø˜.Ó¬] ˝√√í˘ñ 147, 148, 149, ...., 157
(b) Ê√±Ú≈ª±1œ ˜±˝√√1 ¤È¬± ¸5±˝√√Ó¬ ¤‡Ú ‰¬˝√√11 ¸¬ı«øÚ•ß Î◊¬ ∏̄ûÓ¬± [øÎ¬¢∂œ Œ‰¬˘ø‰¬ ˛̊±‰¬Ó¬] ø˘ø¬Û¬ıX fl¡ø1

Î◊¬X«Sê˜Ó¬ ¸Ê√±À˘ Œ¬Û±ª± ·í˘ñ

– 3.1, – 3.0, – 2.9, – 2.8, – 2.7, – 2.6, – 2.5
(c) ≈̃Í¬ 1000 È¬fl¡± Ÿ¬Ì1 5 % Δfl¡ È¬fl¡± ’±√± ˛̊ ø√ Ôfl¡±1 ø¬ÛÂ√Ó¬ õ∂øÓ¬˜±À˝√√ ¬ı±fl¡œ Ôfl¡± ÒÚ1 ¬Ûø1˜±Ì

[È¬fl¡±Ó¬] 950, 900, 850, 800, ....., 50
(d) ¤‡Ú ¶≥®À˘ flv¡±Â√ I 1 ¬Û1± XII Δ˘ õ∂øÓ¬ÀÈ¬± Œ|Ìœ1 ¸À¬ı«±2‰¬ Ú•§1 ¬Û±›“Ó¬± ø˙é¬±Ô«œÊ√Úfl¡ ø√ ˛̊±

Ú·√ ÒÚ1 ¬Ûø1˜±Ì [È¬fl¡±Ó¬] SêÀ˜ 200, 250, 300, 350, ....., 750
(e) õ∂øÓ¬ ˜±À˝√√ 50 È¬fl¡±Õfl¡ √˝√√ ˜±˝√√Õ˘ ¸= ˛̊ fl¡1± È¬fl¡±1 ¬Ûø1˜±Ì õ∂øÓ¬˜±˝√√1 ’ôLÓ¬ 50, 100, 150,

200, 250, 300, 350, 400, 450, 500
¤øÓ¬ ˛̊± ›¬Û1Ó¬ ø√̊ ˛± õ∂øÓ¬‡Ú Ó¬±ø˘fl¡± ̧ ˜±ôL1 õ∂·øÓ¬Ó¬ øfl¡ ˛̊ ’±ÀÂ√ Ó¬±1 ¬ı…±‡…± ’±·¬ıÀÏ¬ˇ±ª± fl¡±˜ÀÈ¬±

ŒÓ¬±˜±À˘±fl¡Õ˘ ŒÔ±ª± ˝√√í˘º

ŒÓ¬±˜±À˘±Àfl¡ Œ√‡± ¬Û±¬ı± Œ˚, a, a + d, a + 2d, a + 3d, ....Œ ˛̊ ¤È¬± ¸˜±ôL1 õ∂·øÓ¬ øÚÀ√«̇

fl¡À1 ˚±1 õ∂Ô˜ ¬Û√ a ’±1n∏ ¸±Ò±1Ì ’ôL1 dº ¤ ◊̋ÀÈ¬±Àfl¡ ◊̋ ¸˜±ôL1 õ∂·øÓ¬ ¤È¬±1 ¸±Ò±1Ì ’±ø˝√√«

(General form) Œ¬ı±À˘º

˜Ú fl¡ø1¬ı± Œ˚ ›¬Û11 (a) 1 ¬Û1± (e)Δ˘Àfl¡ Î◊¬√±˝√√1ÌÀfl¡ ◊̋È¬±Ó¬ õ∂øÓ¬ÀÈ¬±ÀÓ¬ ¸œø˜Ó¬ ¸—‡…fl¡ ¬Û√

’±ÀÂ√º ¤ÀÚfl≈¡ª± ¤È¬± ¸˜±ôL1 õ∂·øÓ¬fl¡ ¸¸œ˜ ¸˜±ôL1 õ∂·øÓ¬ (Finite AP.) Œ¬ı±À˘º Ó¬≈√¬Ûø1 ˜Ú

fl¡ø1¬ı± Œ˚ ◊̋̋ √√“Ó¬1 õ∂øÓ¬ÀÈ¬±À1 ¤È¬± ’øôL˜ ¬Û√ ’±ÀÂ√º ¤ ◊̋ ’Ú≈À2Â√√1 (i) 1 ¬Û1± (v)Δ˘ ø√ ˛̊± ¸˜±ôL1

õ∂·øÓ¬1 Î◊¬√± √̋√1ÌÀfl¡ ◊̋È¬± ̧ ¸œ˜ Ú √̋√̊ ˛ ’±1n∏ Œ¸ ◊̋ fl¡±1ÀÌ Œ¸ ◊̋Àfl¡ ◊̋È¬±fl¡ ’¸œ˜ ̧ ˜±ôL1 õ∂·øÓ¬ (Infinite
AP) Œ¬ı±À˘º ¤ÀÚfl≈¡ª± ¸˜±ôL1 õ∂·øÓ¬ø¬ı˘±fl¡1 ’øôL˜ ¬Û√ Ú±Ô±Àfl¡º

¤øÓ¬ ˛̊±, ¤È¬± ̧ ˜±ôL1 õ∂·øÓ¬1 ø¬ı ∏̄À ˛̊ Ê√±øÚ¬ıÕ˘ ŒÓ¬±˜±À˘±fl¡fl¡ ’øÓ¬ fl¡À˜› øfl¡ øfl¡ Ó¬Ô…1 õ∂À ˛̊±Ê√Ú

˝√√í¬ı∑ ’fl¡˘ õ∂Ô˜ ¬Û√ÀÈ¬± Ê√±øÚÀ˘ ◊̋ ˚ÀÔ©Ü ŒÚ∑ ’Ô¬ı±, ˜±S ¸±Ò±1Ì ’ôL1ÀÈ¬± Ê√±øÚÀ˘ ◊̋ ˚ÀÔ©Ü ˝√√í¬ı

ŒÚøfl¡∑ ŒÓ¬±˜±À˘±Àfl¡ Ê√±øÚ¬ı ¬Û±ø1¬ı± Œ˚ ¤ ◊̋ Œé¬SÓ¬ ŒÓ¬±˜±À˘±fl¡fl¡ õ∂Ô˜ ¬Û√ ’±1n∏ ¸±Ò±1Ì ’ôL1

≈√À ˛̊±È¬±À1 õ∂À ˛̊±Ê√Ú ˝√√í¬ıº

Î◊¬√± √̋√1Ì¶§1+À¬Û ˚ø√ õ∂Ô˜ ¬Û√ a1 ˜±Ú 6 ’±1n∏ ¸±Ò±1Ì ’ôL1 d 1 ˜±Ú 3 ˝√√ ˛̊, ŒÓ¬ÀôL ¸˜±ôL1
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6, 9,12, 15, .....

a = 6  d = – 3  AP 6, 3, 0, –3, .....

a = – 7, d = – 2,  AP   – 7, – 9, – 11, – 13, . . .

a =  1.0, d = 0.1,  AP   1.0, 1.1, 1.2, 1.3, . . .

a =  0, d = 1
1

2
,  AP   0,  1

1

2
, 3, 4

1

2
, 6, . . .

a = 2, d = 0,  AP   2, 2, 2, 2, . . .

 a  d 

 a  d 

 a 

 d 

 d 

AP

6, 9, 12, 15, . . . ,

a
2 
– a

1
 = 9  – 6 = 3,

a
3
 – a

2
 = 12 – 9 = 3,

a
4
 – a

3
 = 15 – 12 = 3

 3

AP  a  6  d  3

6, 3, 0, – 3, .... 

a
2 
– a

1 
= 3 – 6 = – 3

a
3
 – a

2 
= 0 – 3 = – 3

a
4
 – a

3 
= –3 – 0  = –3

 AP  6  –3

 a
1
, a

2
, . . ., a

n
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d = a
k + 1

 – a
k

 a
k + 1

  a
k 
  ( k + 1)  k

 d  a
2
 – a

1
, a

3
 – a

2
, a

4
 – a

3
, .... 

 1, 1, 2, 3, 5, ..... 

 6, 3, 0, – 3, .....  d 3  6

 6  3  (k

+ 1)  (k + 1)  k

ë×ÂðÃ±ýÃÃ1í 1 Ð 3

2
, 1

2
, – 1

2
, – 3

2
, ....  a  d

ü÷±ñ±ò Ð a =
3

2
, d =

1

2
 – 

3

2
 = – 1.

 d 

ë×ÂðÃ±ýÃÃ1í 2 Ð 

(i) 4, 10, 16, 22, . . . (ii) 1, – 1, – 3, – 5, . . .

(iii) – 2, 2, – 2, 2, – 2, . . . (iv) 1, 1, 1, 2, 2, 2, 3, 3, 3, . . .

ü÷±ñ±ò Ð (i) a
2
 – a

1
= 10 – 4 =   6

a
3
 – a

2
= 16 – 10 =  6

a
4
 – a

3
= 22 – 16  = 6

a
k + 1

 – a
k 
  AP 

 d = 6

 22 + 6 = 28  28 + 6 = 34.

(ii) a
2
 – a

1
=  – 1 – 1 = – 2
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a
3
 – a

2
=  – 3 – ( –1 ) = – 3 + 1 = – 2

 a
4
 – a

3
= – 5 – ( –3 ) = – 5 + 3 = – 2

 a
k + 1

 – a
k
  AP 

 d = – 2

  –5 + (– 2 ) = – 7 – 7 + (– 2 ) = – 9

(iii)a
2
 – a

1 
= 2 – (– 2) = 2 + 2 = 4

a
3 
– a

2  
= – 2 – 2 = – 4

 a
2
 – a

1 
   a

3
 – a

2 
,  AP  

(iv) a
2
 – a

1
 = 1 – 1 = 0

a
3
 – a

2
 = 1 – 1 = 0

a
4
 – a

3
 = 2 – 1 = 1

 a
2
 – a

1
 = a

3
 – a

2
  a

4
 – a

3
.

 AP 

ÕòÅúÏùòÏ 5.1

1.

(i)  15 

8 

(ii)  1

4

(iii)  150  50

(iv) 10000  8 % (compound interest)

2. a  d  AP
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(i) a = 10, d = 10 (ii) a = –2, d = 0

(iii) a = 4, d = – 3 (iv) a = – 1, d =  
1

2
(v) a = – 1.25, d = – 0.25

3.

(i) 3, 1, – 1, – 3, . . . (ii) – 5, – 1, 3, 7, . . .

(iii)
1 5 9 13, , , ,
3 3 3 3

 . . . (iv) 0.6, 1.7, 2.8, 3.9, . . .

4.

d

(i)  2, 4, 8, 16, . . . (ii)  5 72, , 3, ,
2 2

 . . .

(iii)  – 1.2, – 3.2, – 5.2, – 7.2, . . . (iv)  – 10, – 6, – 2, 2, . . .

(v)  3, 3 2 , 3 2 2 , 3 3 2 ,  . . . (vi)  0.2, 0.22, 0.222, 0.2222, . . .

(vii) 0, – 4, – 8, –12, . . . (viii)  – 
1

2
, – 

1

2
, – 

1

2
, – 

1

2
, . . .

(ix)  1, 3, 9, 27, . . . (x)  a, 2a, 3a, 4a, . . .

(xi)  a, a2, a3, a4, . . . (xii) 2, 8, 18 , 32,  . . .

(xiii) 3, 6, 9 , 12 ,  . . . (xiv) 12, 32, 52, 72, . . .

(xv)  12, 52, 72, 73, . . .

5.3 ü÷±™L1 ›¶á¿îÂ1 nîÂ÷ Âóð (nth Term of an AP)

 5.1

8000 500

 = Rs (8000 + 500) = Rs 8500

 500 
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 = (8500 + 500) 

= (8000 + 500 + 500) 

= (8000 + 2 × 500) 

= [8000 + (3 – 1) × 500] 

= 9000 

= (9000 + 500) 

= (8000 + 500 + 500 + 500) 

= (8000 + 3 × 500) 

= [8000 + (4 – 1) × 500] 

= 9500 

 = (9500 + 500) 

= (8000+500+500+500 + 500) 

= (8000 + 4 × 500) 

= [8000 + (5 – 1) × 500] 

= 10000 

8000, 8500, 9000, 9500, 10000, . . .

 15  25

500 

15  = 14  + 500 

= 
500 500 500 . . . 500

8000 500
13

    
  

 
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= [8000 + 14 × 500] 

= [8000 + (15 – 1) × 500]  = 15000 

+ (15 – 1) × 

 25

= [8000 + (25 – 1) × 500]  = 20000 

=  + (25 – 1) × 

 15 25

 n

 a
1
, a

2
, a

3
, . . .  a

1
  a  d

a
2
 = a + d = a + (2 – 1) d

a
3
 = a

2
 + d = (a + d) + d = a + 2d = a + (3 – 1) d

a
4
 = a

3
 + d = (a + 2d) + d = a + 3d = a + (4 – 1) d

. . . . . . . .

. . . . . . . .

 n  a
n
 = a + (n – 1) d

 a  d n  a
n
 

a
n
 = a + (n – 1) d.

a
n

 (general term) 

 m  a
m
  l

ë×ÂðÃ±ýÃÃ1í 3 Ð 2, 7, 12, . . . 10

ü÷±ñ±ò Ð  a = 2, d = 7 – 2 = 5 n =  10.

a
n
 = a + (n – 1) d

, a
10

 = 2 + (10 – 1) × 5 = 2 + 45 = 47
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 10  47

ë×ÂðÃ±ýÃÃ1í 4 Ð 21, 18, 15, . . . –81

 0 

ü÷±ñ±ò Ð  a = 21, d = 18 – 21 = – 3 a
n
 = – 81,  n

a
n 
= a + ( n – 1) d,

– 81 = 21 + (n – 1)(– 3)

– 81 = 24 – 3n

– 105 = – 3n

n = 35

 35  – 81

 n  a
n
 = 0  n

21 + (n – 1) (–3) = 0,

3(n – 1) = 21

n = 8

 0

ë×ÂðÃ±ýÃÃ1í 5 Ð  5  9 

ü÷±ñ±ò Ð 
a

3
 = a + (3 – 1) d = a + 2d = 5 ....(1)

a
7
 = a + (7 – 1) d = a + 6d = 9 ....(2)

(1)  (2)

a = 3, d = 1

 3, 4, 5, 6, 7, . . .
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ë×ÂðÃ±ýÃÃ1í 6 Ð 301  5, 11, 17, 23, .... 

ü÷±ñ±ò Ð 
a

2
 – a

1
 =11 – 5 = 6, a

3
 – a

2
 = 17 – 11 = 6, a

4
 – a

3
 = 23 – 17 = 6

k = 1, 2, 3, ....  a
k + 1

 – a
k
 

, a = 5 d = 6.

 301  n

a
n
 = a + (n – 1) d

301 = 5 + (n – 1) × 6

301 = 6n – 1

n =
302 151

6 3


 n 

301 

ë×ÂðÃ±ýÃÃ1í 7 Ð  3

ü÷±ñ±ò Ð 3

12, 15, 18, . . . , 99

a = 12, d = 3, a
n
 = 99.

a
n
 = a + (n – 1) d,

99 = 12 + (n – 1) × 3

87 = (n – 1) × 3

n – 1 = 
87

3
 = 29
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n = 29 + 1 = 30

 3  2  30

ë×ÂðÃ±ýÃÃ1í 8 Ð 10, 7, 4, . . ., – 62 

 11

ü÷±ñ±ò Ð a = 10, d = 7 – 10 = – 3, l = – 62,

 l =  a + (n – 1) d

 11

– 62 = 10 + (n – 1)(–3)

– 72 = (n – 1)(–3)

n – 1 =24

n = 25

 AP  25

 11  15

14

a
15

 = 10 + (15 – 1)(–3) = 10 – 42 = – 32

  11  – 32

¿ÂõßÁŠ ü÷±ñ±ò (Alternative Solution) 

 a = – 62  d = 3 

 a  d 11

 a
11

 = – 62 + (11 – 1) × 3 = – 62 + 30 = – 32

 11  –32

ë×ÂðÃ±ýÃÃ1í 9 Ð 1000  8% 

 30 
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ü÷±ñ±ò Ð 

I = 
P×R ×T

100

= 
1000 × 8 × 1

100
 = 80 

= 
1000 × 8 × 2

100
 = 160 

= 
1000 × 8 × 3

100
 = 240 

80, 160, 240, .....

 80  d = 80

AP  a = 80

 30  a
30

 

a
30

 = a + (30 – 1) d = 80 + 29 × 80 = 2400

 30  2400 

ë×ÂðÃ±ýÃÃ1í 10 Ð  23  21 

19 5 

ü÷±ñ±ò Ð 
23, 21, 19, . . ., 5

 n

a = 23,  d = 21 – 23 = – 2, a
n
 = 5

a
n
 = a + (n – 1) d, 

5 = 23 + (n – 1)(– 2)

– 18 = (n – 1)(– 2)
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n = 10

 10 

ÕòÅúÏùòÏ 5.2

1.  a  d  n  a
n

a d n a
n

(i) 7 3 8 . . .

(ii) – 18 . . . 10 0

(iii) . . . – 3 18 – 5

(iv) – 18.9 2.5 . . . 3.6

(v) 3.5 0 105 . . .

2.

(i) 10, 7, 4, . . . ,  30

(A) 97 (B) 77 (C) –77 (D) –87

(ii) – 3, 1

2
 , 2, . . .,  111

(A) 28 (B) 22 (C) –38 (D) – 48
1

2

3.  (missing terms) 

(i) 2,  , 26

(ii)  , 13,  , 3

(iii) 5,  ,  ,
1

9
2



142 á¿íîÂ

(iv) – 4,  ,  ,  ,  , 6

(v)  , 38,  ,  ,  , – 22

4. 3, 8, 13, 18, . . . ,  78

5.

(i) 7, 13, 19, . . . , 205 (ii) 18, 
1

15
2

, 13, . . . , – 47

6. 11, 8, 5, 2 .....  –150 

7.  11  38  16  73  31

8. 50  12  106

29

9.  4  – 8 

10.  17  10 7 

11. 3, 15, 27, 39, . . .  54  132 

12.  100  100

1000

13.  7

14. 10  250  4

15. n  63, 65, 67, . . .  3, 10, 17, . . . n

16.  16  12 

17. 3, 8, 13, . . ., 253  20

18.  24 

44
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19. 1995 ‰¬ÚÓ¬ ‰¬μÚ± ◊̋√√ 5000 È¬fl¡± ¬ıÂ√À1fl¡œ ˛̊± √1˜˝√√±Ó¬ ‰¬±fl¡ø1 ’±1y fl¡ø1À˘ ’±1n∏ õ∂øÓ¬ ¬ıÂ√À1

200 È¬fl¡±Õfl¡ ¬ı‘øX (Increment) ˘±ˆ¬ fl¡ø1À˘º Œfl¡±Ú ¬ıÂ√1Ó¬ ŒÓ¬›“1 √1˜˝√√± 7000 È¬fl¡±

˝√√í¬ı∑

20. 1±˜‰¬1ÀÌ Œfl¡±ÀÚ± ¤È¬± ¬ıÂ√11 õ∂Ô˜ ¸5±˝√√Ó¬ 5È¬fl¡± ¸= ˛̊ fl¡ø1À˘ ’±1n∏ õ∂øÓ¬ ¸5±˝√√Ó¬ ¸= ˛̊1

ÒÚ 1.75 È¬fl¡±Õfl¡ ¬ıÏ¬ˇ± ◊̋ Δ· Ô±øfl¡˘º nÓ¬˜ ̧ 5±˝√√Ó¬ ŒÓ¬›“1 ̧ ±5±ø˝√√fl¡ ̧ = ˛̊1 ¬Ûø1˜±Ì 20.75
È¬fl¡± ˝√√íÀ˘ n1 ˜±Ú øÚÌ«̊ ˛ fl¡1±º

5.4 ü÷±™L1 ›¶á¿îÂ1 ›¶ï÷ néÂ± ÂóðÃ1 Îû±áôÂù (Sum of First n Terms of an AP)
’±ø˜ 5.1 ’Ú≈À2Â√√Ó¬ ø√ ˛̊± Œ¸ ◊̋ Î◊¬√±˝√√1ÌÀÈ¬± ’±Àfl¡Ã Δ˘ÀÂ√± ø˚ÀÈ¬±Ó¬ ø‰¬SÀ˘‡± ◊̋√√ ŒÓ¬›“1 Ê√œÀ ˛̊fl¡1

¸= ˛̊ ¬ı±fl¡‰¬Ó¬ Ó¬± ◊̋1 ¬ı ˛̧̊  ¤¬ıÂ√1 ˝√√›“ÀÓ¬ 100 È¬fl¡±

ΔÔøÂ√˘ ’±1n∏ Ó¬±1 ø¬ÛÂ√Ó¬ ø¡ZÓ¬œ ˛̊ Ê√ijø√ÚÓ¬ 150
È¬fl¡±, Ó‘¬Ó¬œ ˛̊ Ê√ijø√ÚÓ¬ 200 È¬fl¡± ◊̋Ó¬…±ø√ Ò1ÀÌÀ1

õ∂øÓ¬ ¬ıÂ√À1 Ê√̃ ± fl¡ø1 Δ·øÂ√̆ º ŒÂ√±ª±˘œÊ√Úœ1 ¬ı ˛̧̊

21 ¬ıÂ√1 ˝√√›“ÀÓ¬ Œ¸ ◊̋ ¸= ˛̊ ¬ı±fl¡‰¬Ó¬ øfl¡˜±Ú È¬fl¡±

Ê√˜± ˝√√í¬ı∑

ŒÂ√±ª±˘œÊ√Úœ1 õ∂Ô˜, ø¡ZÓ¬œ ˛̊, Ó‘¬Ó¬œ ˛̊, ‰¬Ó≈¬Ô«....

Ê√ijø√ÚÓ¬ ¸=˚˛ ¬ı±fl¡‰¬Ó¬ ŒÔ±ª± È¬fl¡±1 ¬Ûø1˜±Ì

21Ó¬˜ Ê√ijø√ÚÕ˘Àfl¡ SêÀ˜ 100, 150, 200, 250,
....º ¤øÓ¬ ˛̊± Ó¬± ◊̋1 21Ó¬˜ Ê√ijø√ÚÓ¬ ̧ = ˛̊ ¬ı±fl¡‰¬Ó¬

Ôfl¡± ≈̃Í¬ ÒÚ1 ¬Ûø1˜±Ì øÚÌ«̊ ˛ fl¡ø1¬ıÕ˘ ˝√√íÀ˘ ¤ ◊̋ 21È¬± ¸—‡…± ¬Û±øÓ¬ Δ˘ Œ˚±· fl¡ø1¬ı ˘±ø·¬ıº ¤ ◊̋

¬ÛXøÓ¬ÀÈ¬± ’±˜øÚ√± ˛̊fl¡ ’±1n∏ ̧ ˜ ˛̊¬ı… ˛̊œ ¬ı≈ø˘ Ú±ˆ¬±¬ı±ÀÚ∑ ¤ ◊̋ fl¡±˜ÀÈ¬± ‰¬ ≈̃ Î◊¬¬Û±À ˛̊À1 fl¡ø1¬ı ¬Û±ø1¬ı±ÀÚ∑

¤ ◊̋ÀÈ¬± ¸yª ˝√√í¬ı ˚ø√À˝√√ ’±ø˜ ¤ ◊̋ Œ˚±·Ù¬˘ÀÈ¬± Î◊¬ø˘›ª±1 ¤È¬± øÚ ˛̊̃  Î◊¬ø˘ ˛̊±¬ı ¬Û±À1±º ◊̋̊ ˛±Àfl¡ ’±ø˜

‰¬±›“ ’±˝√√“±º

·±Î◊¬Â√1 [¤›“1 ø¬ı ∏̄À ˛̊ ŒÓ¬±˜±À˘±Àfl¡ õ∂Ô˜ ’Ò…± ˛̊Ó¬ ¬ÛøÏ¬ˇøÂ√˘±] ¬ı ˛̧̊  ˜±S 10 ¬ıÂ√1 Ô±Àfl¡±ÀÓ¬ ◊̋

ŒÓ¬›“fl¡ ¸˜±Ò±Ú fl¡ø1¬ıÕ˘ ø√ ˛̊± ’—fl¡ÀÈ¬±Àfl¡ ’±ø˜ Δ˘ÀÂ√±º ŒÓ¬›“fl¡ 11 ¬Û1± 100Δ˘ ÒÚ±Rfl¡ ’‡G

¸—‡…±¸ ”̃̋ √√1  Œ˚±·Ù¬˘ Î◊¬ø˘ ˛̊±¬ıÕ˘ Œfl¡±ª± Δ˝√√øÂ√˘º ŒÓ¬›“ Ó¬»é¬Ì±» Œ˚±·Ù¬˘ 5050 ˝√√í¬ı ¬ı≈ø˘ Î◊¬M√√√1

ø√øÂ√˘º ŒÓ¬±˜±À˘±Àfl¡ ’Ú≈̃ ±Ú fl¡ø1¬ı ¬Û±ø1Â√±ÀÚ ŒÓ¬›“ÀÚ± Œfl¡ÀÚÕfl¡ ¤ ◊̋ fl¡±˜ÀÈ¬± fl¡ø1øÂ√˘∑ ŒÓ¬›“

ø˘ø‡øÂ√˘ –

S = 1 + 2 + 3 + . . . + 99 + 100
’±1n∏ Ó¬±1 ø¬ÛÂ√Ó¬ ¸—‡…±À¬ı±1 ›À˘±È¬± ◊̋ ¬Û±øÓ¬ ø˘ø‡øÂ√˘

S = 100 + 99 + . . . + 3 + 2 + 1
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2S = (100 + 1) + (99 + 2) + . . . + (3 + 98) + (2 + 99) + (1 + 100)

= 101 + 101 + . . . + 101 + 101 (100 )

S = 
100 101

5050
2


  = 5050

 a, a + d, a + 2d, ....  n

 AP  n a + (n – 1)d  AP n  S

S = a + (a + d ) + (a + 2d ) + . . . + [a + (n – 1) d ] ....(1)

S = [a + (n – 1) d ] + [a + (n – 2) d ] + . . . + (a + d ) + a ....(2)
(1)  (2)

2S = 
 

[2 ( 1) ] [2 ( 1) ] ... [2 ( 1) ] [2 ( 1) ]a n d a n d a n d a n d

n

           

2S = n [2a + (n – 1) d ] n 

S = 
2

n
 [2a + (n – 1) d ]

n

S = 
2

n
 [2a + (n – 1) d ]

S = 
2

n
 [a + a + (n – 1) d ]

S = 
2

n
 (a + a

n
) ....(3)

 n  a
n
 = l, l 

 (3)

S = 
2

n
 (a + l ) ....(4)
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 100, 150,

200, 250, .....

21

21

 a = 100, d = 50 n = 21

S =  2 ( 1)
2

n
a n d   

S =  21
2 100 (21 1) 50

2
     =  21

200 1000
2



   = 
21

1200
2
  = 12600

 21  12600

 n  S  S
n
 

 20  S
20

  n

S, a, d  n 

÷™LÂõÉ Ð  n  (n – 1) 

 n  a
n
 = S

n
 – S

n
 
– 1

ë×ÂðÃ±ýÃÃ1í 11 Ð 8, 3, –2, ....  22 

ü÷±ñ±ò Ð  a = 8, d = 3 – 8 = –5, n = 22.

S =  2 ( 1)
2

n
a n d 

S =  22
16 21( 5)

2
   = 11(16 – 105) = 11(–89) = – 979
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 AP  22  –979

ë×ÂðÃ±ýÃÃ1í 12   AP  14  1050  10  20

ü÷±ñ±ò Ð  S
14

 = 1050, n = 14, a = 10.

S
n
 =  2 ( 1)

2
 

n
a n d ,

1050 =  14
20 13

2
 d = 140 + 91d

910 = 91d d = 10

a
20

 = 10 + (20 – 1) × 10 = 200,  20  200

ë×ÂðÃ±ýÃÃ1í 13 Ð 24, 21, 18, ....  78

ü÷±ñ±ò Ð  a = 24, d = 21 – 24 = –3, S
n
 = 78,

 n 

S
n
 =  2 ( 1)

2
 

n
a n d

78 =  48 ( 1)( 3)
2

  
n

n  =  51 3
2


n

n

3n2 – 51n + 156 = 0

n2 – 17n + 52 = 0

(n – 4)(n – 13) = 0

n = 4 13

n  4  13

÷™LÂõÉ Ð
1.  4  =  13  = 78

2.  13

 a  d 

ë×ÂðÃ±ýÃÃ1í 14 Ð 
(i)  1000 (ii)  n

ü÷±ñ±ò Ð
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(i)  S = 1 + 2 + 3 + . . . + 1000

 AP n  S
n
 = ( )

2

n
a l

S
1000

 =
1000

(1 1000)
2

  = 500 × 1001 = 500500

 1000  500500

(ii)  S
n
 = 1 + 2 + 3 + . . . + n

 a = 1  l  n

S
n
 = 

(1 )

2

n n
S

n 
=

 

( 1)

2

n n 

 n

S
n
 = 

( + 1)

2

n n

ë×ÂðÃ±ýÃÃ1í 15 Ð  24  n

a
n
 = 3 + 2n

ü÷±ñ±ò Ð a
n
 = 3 + 2n,

a
1
 = 3 + 2 = 5

a
2
 = 3 + 2 × 2 = 7

a
3
 = 3 + 2 × 3 = 9


5, 7, 9, 11, . . .

7 – 5 = 9 – 7 = 11 – 9 = 2 

 AP  d = 2

 S
24

  n = 24, a = 5, d = 2

S
24

 =  24
2 5 (24 1) 2

2
     = 12[10 + 46] = 672

 24  672

ë×ÂðÃ±ýÃÃ1í 16 Ð  600 

700 

(i) (ii)

(iii)
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ü÷±ñ±ò Ð (i)
 AP 

n  a
n

 a
3
 = 600 a

7
 = 700

a + 2d = 600

a + 6d = 700

d = 25 a = 550.

  550

(ii) a
10

 = a + 9d = 550 + 9 × 25 = 775

 775

(iii) S
7
 =  7

2 550 (7 1) 25
2

   

=  7
1100 150

2
  = 4375

 4375

ÕòÅúÏùòÏ 5.3

1.

(i) 2, 7, 12, .... 10 (ii) –37, –33, –29, . . ., 12

(iii) 0.6, 1.7, 2.8, . . ., 100 (iv) 1 1 1, ,
15 12 10

 , . . ., 111

2.

(i) 7 + 
1

10
2

 + 14 + . . . + 84 (ii) 34 + 32 + 30 + . . . + 10

(iii) –5  + (–8) + (–11) + . . . + (–230)
3.

(i)  a = 5, d = 3, a
n
 = 50, n  S

n
 

(ii)  a = 7, a
13

 = 35,  d  S
13

 

(iii)  a
12

 = 37, d = 3, a  S
12

(iv)  a
3
 = 15, S

10
 = 125, d  a

10
 

(v)  d = 5, S
9
 = 75, a  a

9
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(vi)  a = 2,  d = 8,  S
n 
= 90, n  a

n
 

(vii)  a = 8, a
n
 = 62, S

n
 = 210, n  d 

(viii)  a
n
 = 4, d = 2,  S

n
 = –14, n  a 

(ix)  a = 3, n = 8, S = 192, d 

(x)  l = 28,  S = 144,   9  a 

4. 9, 17, 25, ....  636 

5.  5  45  400

6.  AP  17  350  9

 AP

7.  AP d = 7  22  149 22 

8.  AP  14 18  51

9.  AP 7  49  17  289, AP

 n

10.  a
1
, a

2
, ...., a

n
, ....  AP  a

n
 

(i) a
n
 = 3 + 4n (ii) a

n
 = 9 – 5n

 15

11.  AP  n  4n – n2,  (S
1
) 

 n

12. 6  40

13.  15  8

14. 0  50

15.

 200  250  300 
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 50 

 30 

16.  700

20 

17.

18.  5.4 0.5  1.0 , 1.5  2.0  ..... 

 A   A, B 13

 = 
22
7

¿äÂS 5.4

[  l
1
, l

2
, l

3
, l

4
, ..... 

 A, B, A, B, .....]
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19. 200 È≈¬fl≈¡1± fl¡±Í¬ ¤ÀÚ√À1 ¸ÀÊ√±ª± ˝√√í˘ – 20 È≈¬fl≈¡1± ¤Àfl¡¬ı±À1 Ó¬˘1 ˙±1œÓ¬, Ó¬±1 ø¬ÛÂ√1

˙±1œÓ¬ 19 È≈¬fl≈¡1±, Ó¬±1 ø¬ÛÂ√Ó¬ 18 È≈¬fl≈¡1± ◊̋Ó¬…±ø√º [ø‰¬S 5.5 Œ‰¬±ª±]º 200 È≈¬fl≈¡1± fl¡±Í¬ øfl¡˜±Ú

˙±1œÓ¬ ¸ÀÊ√±ª± ˝√√í˘ ’±1n∏ ¤Àfl¡¬ı±À1 ›¬Û11 ˙±1œÓ¬ Œfl¡ ◊̋È≈¬fl≈¡1± fl¡±Í¬ ’±ÀÂ√∑

¿äÂS 5.5

20. ¤È¬± ’± ≈̆ Œ√Ã1 õ∂øÓ¬À˚±ø·Ó¬±Ó¬ ¤È¬± ¬ı±øåÈ¬ ’±1yÌœ ø¬ıμ≈Ó¬ ŒÔ±ª± ’±ÀÂ√ ’±1n∏ ¬ı±øåÈ¬ÀÈ¬± õ∂Ô˜

’± ≈̆ÀÈ¬±1¬Û1± 5 ø˜. ’±“Ó¬1Ó¬ ’±ÀÂ√º ¤Î¬±˘ ¸1˘À1‡±Ó¬ 3 ø˜. ’“±Ó¬À1 ’“±Ó¬À1 ’±Úø¬ı˘±fl¡

’± ≈̆ ’±ÀÂ√º Œ1‡±Î¬±˘Ó¬ ≈̃Í¬ÀÓ¬ 10 È¬± ’± ≈̆ ’±ÀÂ√º [ø‰¬S 5.6 Œ‰¬±ª±]º

¿äÂS 5.6

¤Ê√Ú õ∂øÓ¬À˚±·œÀ˚̨ ¬ı±øåÈ¬ÀÈ¬±1 fl¡± ∏̄1¬Û1± Œ√Ãø1 Δ· ¤Àfl¡¬ı±À1 ›‰¬1ÀÓ¬ Œ¬Û±ª± ’± ≈̆ÀÈ¬± ¬ı≈È¬ø˘ Δ˘

Î◊¬ˆ¬øÓ¬ Œ√Ãø1 ’±ø √̋√ ’± ≈̆ÀÈ¬± ¬ı±øåÈ¬ÀÈ¬±Ó¬ ˆ¬1± ◊̋ ΔÔ ¬Û≈Ú1 Œ√Ãø1 Δ· ›‰¬1ÀÓ¬ Ôfl¡± ø¬ÛÂ√1 ’± ≈̆ÀÈ¬±

¬ı≈È¬ø˘ Δ˘ ’±Àfl¡Ã Î◊¬ˆ¬øÓ¬ Œ√Ãø1 ’±ø √̋√ ¤Àfl¡√À1 ¬ı±øåÈ¬ÀÈ¬±Ó¬ Ô˚̨º ¤ ◊̋√À1 ŒÓ¬›“ Œ√Ãø1 Œ√Ãø1

Œ˙ ∏̄1 ’± ≈̆ÀÈ¬±› ¬ı±øåÈ¬ÀÈ¬±Ó¬ Ô˚̨º õ∂øÓ¬À˚±·œÊ√ÀÚ ≈̃Í¬ÀÓ¬ øfl¡˜±Ú ”√1Q Œ√Ãø1¬ı ˘·± √̋√í˘∑

[ ◊̋—ø·Ó¬ – õ∂Ô˜ÀÈ¬± ’±1n∏ ø¡ZÓ¬œ ˛̊ÀÈ¬± ’± ≈̆ ¬ı≈È¬ø˘¬ıÕ˘ õ∂øÓ¬À˚±·œÊ√ÀÚ ≈̃Í¬ÀÓ¬ Œ√Ãø1¬ı ˘·±

”√1Q [ø˜È¬±1Ó¬] ˝√√í˘ 2 × 5 + 2 × (5 + 3)]

ÕòÅúÏùòÏ 5.4 [Ü¿2åÃßÁ]*

1. 121, 117, 113, ....., ¤ ◊̋ ¸˜±ôL1 õ∂·øÓ¬ÀÈ¬±1 õ∂Ô˜ Ÿ¬Ì±Rfl¡ ¬Û√ÀÈ¬± øfl¡˜±Ú ¸—‡…fl¡ ¬Û√∑

[ ◊̋—ø·Ó¬ – n Î◊¬ø˘›ª± Œ˚øÓ¬ ˛̊± an < 0]

2. ¤È¬± AP1 Ó‘¬Ó¬œ ˛̊ ’±1n∏ ̧ 5˜ ¬Û√1 Œ˚±·Ù¬˘ 6 ’±1n∏ ø¸ √̋√“Ó¬1 ¬Û”1ÌÙ¬˘ 8 , ¤ ◊̋ APŒÈ¬±1 õ∂Ô˜

16 È¬± ¬Û√1 Œ˚±·Ù¬˘ Î◊¬ø˘›ª±º

*¤ ◊̋ ’Ú≈̇ œ˘ÚœÀÈ¬± ¬Û1œé¬±1 ‘√ø©ÜÀfl¡±Ì1¬Û1± Ú˝√√ ˛̊º

ø˜.ø˜. ø˜.
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3.  25 

 5.7 

 45 

 25 

 
1

2
2

 

 = 250 1
25



4.  1  49

 x

 x 

 x

[  S
x – 1

 = S
49

 – S
x
]

5.  15

 50 
1
4

  
1
2

  5.8 

[  = 31 1 50 m
4 2

  ]

¿äÂS 5.8

¿äÂS 5.7
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5.5 ü±1±Ñú (Summary)

1.

 d  d

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

2. a
1
, a

2
, a

3
, .....  AP  a

2
 – a

1
, a

3
 – a

2
,

a
4
 – a

3
, ..... k  a

k + 1
 – a

k
 

3.  AP  a  d  n

a
n
 = a + (n – 1) d.

4.  AP  n S =  2 ( 1)
2

n
a n d 

5. AP n  l  AP

S = ( )
2
n a l

ÂóìÂÿÅÍ»Íù Û¿éÂ ÎéÂ±ßÁ± (A Note To The Reader)

û¿ð  a, b, c ü÷±™L1 ›¶á¿îÂîÂ ï±ËßÁ ÎîÂË ™L b = 
2

a c
 Õ±1n ¸ bßÁ a Õ±1n  c1

ü÷±™L1 ÷±ñÉ (Arithmetic mean) ÎÂõ±Ëù¼



154 á¿íîÂ

¿SöÅÂæÃ
(Triangles)
6.1. Õ»îÂ±1í± (Introduction)
ø¬ıø ¬̂iß øS ≈̂¬Ê√ ’±1n∏ ¤ ◊̧̋ ”̋̃ √√1 Ò «̃ ¸•ÛÀfl¡« ŒÓ¬±˜±À˘±fl¡ ¬Û”¬ı«1 Œ|Ìœ1¬Û1± ◊̋ ≈̧¬Ûø1ø‰¬Ó¬º Úª˜ Œ|ÌœÓ¬

ŒÓ¬±˜±À˘±Àfl¡ øS ≈̂¬Ê√1 ¬̧ı«̧ ˜Ó¬± ¸•ÛÀfl¡« ø¬ıô¶±ø1Ó¬̂ ¬±Àª ’Ò…˚̨Ú fl¡ø1Â√±º ˜ÚÓ¬ Œ¬ÛÀ˘±ª± Œ˚ ≈√È¬± Ú'± ¬ı±

ø‰¬S ¬̧ı«̧ ˜ ¬ı≈ø˘ Œfl¡±ª± √̋√í¬ı ˚ø√À √̋√ ø¸ √̋√“Ó¬ ¤Àfl¡ ’±fl‘¡øÓ¬ ’±1n∏ ¤Àfl¡ ’±fl¡±11 √̋√̊ º̨ ¤ ◊̋ ’Ò…±˚̨Ó¬ ’±ø˜ Œ¸ ◊̋

ø‰¬S ø¬ı˘±fl¡1 ø¬ı ∏̄À˚̨À √̋√ ’Ò…˚̨Ú fl¡ø1˜ ø˚ø¬ı˘±fl¡1 ’±fl‘¡øÓ¬ ¤Àfl¡, øfl¡c ’±fl¡±1 ¤Àfl¡ Œ √̋√±ª±ÀÈ¬± õ∂À˚̨±Ê√Úœ˚̨

Ú √̋√̊ º̨ ≈√È¬± ø‰¬S1 ˚ø√ ’±fl‘¡øÓ¬ ¤Àfl¡ [øfl¡c ’±fl¡±1 ¤Àfl¡ Œ √̋√±ª±ÀÈ¬± õ∂À˚̨±Ê√Úœ˚̨ Ú √̋√̊ ]̨ ŒÓ¬ÀÚ √̋√íÀ˘ ø¸ √̋√“Ó¬fl¡

¸‘√̇  ø‰¬S (similar figures) ¬ı≈ø˘ Œfl¡±ª± ̋ √√̊ º̨ ø¬ıÀ˙ ∏̄Õfl¡, ’±ø˜ øS ≈̂¬Ê√1 ̧ ±‘√̇ … ̧ •ÛÀfl¡« ’±À˘±‰¬Ú± fl¡ø1˜

’±1n∏ ¤ ◊̋ :±Ú õ∂À˚̨±· fl¡ø1 ’±·ÀÓ¬ ø˙øfl¡ ’ √̋√± ¬Û± ◊̋Ô±À·±1±Â√1 Î◊¬¬Û¬Û±√…1 ¤È¬± ¸1˘ õ∂̃ ±Ì ’±·¬ıÏ¬̌±˜º

ŒÓ¬±˜±À˘±Àfl¡ ¬ı±1n∏ ’Ú≈̃ ±Ú fl¡ø1¬ı ¬Û±1±ÀÚ Œfl¡ÀÚÕfl¡ÀÚ± ¬Û¬ı«Ó¬ø¬ı˘±fl¡1 Î◊¬2‰¬Ó¬± [Ò1± ˜±Î◊¬∞È¬ ¤ ¬̂±À1©Ü] ¬ı±

¬ıU ’±“Ó¬1Ó¬ Ôfl¡± ¬ıd1 [Ò1± ‰¬f] ”√1Q øÚÌ«̊  ̨fl¡À1∑

ø¸‡Â
ÕñÉ±ûþ

¬ı±–! ¤˝◊

¬Û¬ı«Ó¬ÀÈ¬±1 Î◊¬2‰¬Ó¬±

Ê√≈ø‡¬ıÕ˘ ˝◊˜±Ú

¸˝√√Ê√

¬ı±˝√√ƒ ¬ı±˝√ƒ√! ˜˝◊ ’øÓ¬

Œ¸±Úfl¡±À˘˝◊ ‰¬fÀÈ¬± Ï≈¬øfl¡

               ¬Û±˜
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ŒÓ¬±˜±À˘±Àfl¡ ˆ¬±¬ı± ŒÚøfl¡ Œ˚ ŒÊ√±‡ Œ˘±ª± øÙ¬È¬±À1 ¤ ◊̋ø¬ı˘±fl¡ Œ¬Û±ÚÂ√±ÀÈ¬ ŒÊ√±À‡∑ √1±‰¬˘ÀÓ¬,

¤ ◊̋ Ò1Ì1 Î◊¬2‰¬Ó¬± ’±1n∏ ”√1Qø¬ı˘±fl¡ ¬ÛÀ1±é¬ ŒÊ√±‡-˜±¬Û1 Ò±1Ì±À1 Î◊¬ø˘›ª± ̋ √√̊ ˛, ø˚ÀÈ¬± ø‰¬S1 ̧ ±‘√̇ …1

Ò «̃1 ›¬Û1Ó¬ õ∂øÓ¬øá¬Ó¬ [Î◊¬√±˝√√1Ì 7 ’±1n∏ ’Ú≈̇ œ˘Úœ 6.31 Q.15 Œ‰¬±ª±º ̆ ·ÀÓ¬ ¤ ◊̋ øfl¡Ó¬±¬Û1 ’©Ü˜

’±1n∏ Úª˜ ’Ò…± ˛̊ Œ‰¬±ª±º]

6.2 üðÔÃú ¿äÂS     (Similar Figures)
Úª˜ Œ|ÌœÓ¬ ŒÓ¬±˜±À˘±Àfl¡ Œ√ø‡Â√± Œ˚

¤Àfl¡ ¬ı…±¸±Ò«1 ¸fl¡À˘±À¬ı±1 ¬ı‘M√√, ¤Àfl¡

Δ√‚«…1 ¬ı±U1 ¸fl¡À˘±À¬ı±1 ¬ı·« ’±1n∏ ¤Àfl¡

Δ√‚«…1 ¬ı±U Ôfl¡± ¸fl¡À˘±À¬ı±1 ¸˜¬ı±U

øS ≈̂¬Ê√ ¸¬ı«̧ ˜º

ø˚Àfl¡±ÀÚ± ≈√È¬± [¬ı± Ó¬±Ó¬Õfl¡ Œ¬ıøÂ√]

¬ı‘M√√ Œ˘±ª±º [ø‰¬S 6.1 (i) Œ‰¬±ª±]º ◊̋√√̋ “√√Ó¬

¸¬ı«̧ ˜ √̋√̊ ˛ÀÚ∑ ø˚À √̋√Ó≈¬ ◊̋√√̋ “√√Ó¬1 ¸fl¡À˘±À1

¬ı…±¸±Ò« ¤Àfl¡ Ú √̋√̊ ˛, ·øÓ¬Àfl¡ ◊̋√√̋ √√“Ó¬ ◊̋√√ÀÈ¬±1

˘·Ó¬ ø¸ÀÈ¬± ¸‘√˙ Ú˝√√ ˛̊º ˜Ú fl¡ø1¬ı± Œ˚

◊̋√√̋ “√√Ó¬1 øfl¡Â≈√̃ ±Ú ¸¬ı«̧ ˜ √̋√̊  ̨’±1n∏ øfl¡Â≈√̃ ±Ú

Ú˝√√ ˛̊º øfl¡c ◊̋√√ “̋√√Ó¬1 ¸fl¡À˘±À1 ’±fl‘¡øÓ¬

¤Àfl¡º ◊̋√√˝√√“Ó¬ ¸fl¡À˘±À¬ı±1 ¸‘√˙º ≈√È¬±

¸‘√˙ ø‰¬S1 ’±fl‘¡øÓ¬ ¤Àfl¡, øfl¡c ’±fl¡±1

¤Àfl¡ Œ˝√√±ª±ÀÈ¬± õ∂À˚˛±Ê√Úœ˚˛ Ú˝√√˚˛º

Œ¸ ◊̋√√fl¡±1ÀÌ, ¸fl¡À˘±À¬ı±1 ¬ı‘M√√ ◊̋√√ ¸‘√˙º

≈√È¬± [¬ı± Ó¬ÀÓ¬±øÒfl¡] ¬ı·«1 Œé¬SÓ¬ ’Ô¬ı±

≈√È¬± [¬ı± Ó¬ÀÓ¬±øÒfl¡] ¸˜¬ı±U øSˆ≈¬Ê√1

Œé¬SÓ¬ ¤ ◊̋√√ fl¡Ô±ÀÈ¬± Œfl¡ÀÚ Ò1Ì1 [ø‰¬S
6.11 (ii) ’±1n∏ (iii) Œ‰¬±ª±]∑ ¬ı‘M√√1

Œé¬SÓ¬ ˘é¬… fl¡1±1 √À1 ◊̋√√ ˛̊±ÀÓ¬± fl¡í¬ı

¬Û±ø1 Œ˚, ¸fl¡À˘±À¬ı±1 ¬ı·«̋ ◊√√ ¸‘√˙ ’±1n∏

Œ¸ ◊̋√√√À1 ¸fl¡À˘±À¬ı±1 ¸˜¬ı±U øS ≈̂¬ÀÊ√ ◊̋

¸‘√˙º

›¬Û11 ’±À˘±‰¬Ú±1¬Û1± fl¡í¬ı ¬Û±À1±

Œ˚ ¸fl¡À˘±À¬ı±1 ¸¬ı«̧ ˜ ø‰¬S ◊̋√√ ¸‘√̇ , øfl¡c

¿äÂS 6.1

¿äÂS 6.2



156 á¿íîÂ

6.1

ABCD PQRS 6.2

6.3

¿äÂS 6.3

10 40 

35mm,

45mm 55mm 

45

35

55

35
 
 
 

 

35:45 (  35:55) 
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˝√√ ˛̊º ◊̋√√ ˛̊±Àfl¡ ¤ ◊̋√√√À1› fl¡í¬ı ¬Û±ø1 Œ˚ Î¬±„√√1 Ù¬ÀÈ¬±‡Ú1 ¸fl¡À˘±À¬ı±1 Œ1‡±‡G 45:35 (¬ı± 55:35)
’Ú≈¬Û±Ó¬Ó¬ }̋√√±¸ fl¡1± ˝√√ ˛̊º Ó¬≈√¬Ûø1 ŒÓ¬±˜±À˘Àfl¡ ˚ø√ Œ¬ıÀ˘· ’±fl¡±11 ≈√À ˛̊±‡Ú Ù¬ÀÈ¬±À1 ¬Û1¶Û1

¤À˚±1 Œ1‡±‡G ˜±Ê√1 Œ˝√√˘Ú [¬ı± Œfl¡±Ì] Œ˘±ª±, ŒÓ¬ÀôL ŒÓ¬±˜±À˘±Àfl¡ Œ√ø‡Â√± Œ˚ ¤ ◊̋√√ Œ˝√√˘ÚÀ¬ı±1

[¬ı± Œfl¡±ÌÀ¬ı±1] ¸√± ˛̊ ¸˜±Úº ¤À ˛̊̋ ◊√√ Δ˝√√ÀÂ√ ≈√È¬± ø‰¬S1, ø¬ıÀ˙ ∏̄Ó¬– ≈√È¬± ¬ıU ≈̂¬Ê√1, ¸±‘√˙…1 ”̃̆  fl¡Ô±º

’±ø˜ fl¡›“ Œ˚ñ

¸˜¸—‡…fl¡ ¬ı±U1 ≈√È¬± ¬ıU ≈̂¬Ê√ ¸‘√˙ ˝í√√¬ı ˚ø√À˝√√ñ

(i) ø¸ “̋√√Ó¬1 ’Ú≈1+¬Û Œfl¡±ÌÀ¬ı±1 ¸˜±Ú ’±1n∏

(ii) ø¸ “̋√√Ó¬1 ’Ú≈1+¬Û ¬ı±UÀ¬ı±1 ¤Àfl¡ ’Ú≈¬Û±Ó¬Ó¬ [¬ı± ¸˜±Ú≈¬Û±Ó¬Ó¬] Ô±Àfl¡º

˜Ú fl¡ø1¬ı± Œ˚ ’Ú≈1+¬Û ¬ı±Uø¬ı˘±fl¡1 ¤Àfl¡ ’Ú≈¬Û±Ó¬ÀÈ¬±fl¡ ¬ıU ≈̂¬Ê√ø¬ı˘±fl¡1 Œé¬SÓ¬ Œ¶®˘ &ÌÚœ ˛̊fl¡

¬ı± õ∂øÓ¬øÚøÒQ ”̃̆ fl¡ ˆ¬¢ü±—˙ [scale factor ¬ı± Representative Fraction] ¬ı≈ø˘ Î¬◊À~‡ fl¡1±

˝√√ ˛̊º ŒÓ¬±˜±À˘±Àfl¡ øÚ( ˛̊ qøÚÂ√± Œ˚ ¬Û‘øÔªœ1 ˜±Úø‰¬S [’Ô«±» Œ·±˘fl¡œ ˛̊ ˜±Úø‰¬S] ¬ı± ’A±ø˘fl¡±

øÚ «̃±Ì1 ¬ıv≈ øõ∂∞I◊ Î¬◊¬ÛÀ˚±·œ Œ¶®˘ &ÌÚœ ˛̊fl¡ ’±1n∏ øfl¡Â≈√˜±Ú øÚø«√©Ü ¬Û1•Û1± ˜±øÚ ΔÓ¬ ˛̊±1 fl¡1± ˝√√ ˛̊º

ø‰¬S1 ¸±√‘̇ …1 ø¬ı ∏̄À ˛̊ ’øÒfl¡ ¶Û©ÜÕfl¡ ¬ı≈øÊ√¬ı1 fl¡±1ÀÌ ’±ø˜ Ó¬˘Ó¬ ø√ ˛̊± fl¡± «̊1 ø¬ıøÒÀÈ¬± fl¡ø1

‰¬±›“ ’±˝√√± –

ßÁ±ûÇÉ¿Âõ¿ñ-     1 Ð ŒÓ¬±˜±1 Œ|ÌœÀfl¡±Í¬±1 ø‰¬ø˘„√√1 ¬Û1± ¤È¬± ˘± ◊̋√√È¬1 ¬ı±å¬ı ›À˘±˜± ◊̋√√ ø√ ˛̊± [Ò1± O
ø¬ıμ≈1 ¬Û1±] ’±1n∏ ◊̋√√ ˛̊±1 øÍ¬fl¡ Ó¬˘ÀÓ¬ ¤‡Ú

ŒÈ¬¬ı≈̆  ŒÔ±ª±º ¤øÓ¬ ˛̊± ¤È¬± ¬ıU ≈̂¬Ê√, Ò1± ¤È¬±

‰¬Ó≈¬ ≈̂«¬Ê√ ABCD, ¸˜±Ú Î¬±Í¬¬ıfl¡˘± ¤‰¬È¬±1

¬Û1± fl¡±øÈ¬ Œ˘±ª± ˝√√í˘ ’±1n∏ ¤ ◊̋√√ ‡Úfl¡ ”̂¬ø˜1

¸˜±ôL1±˘Õfl¡ ŒÈ¬¬ı≈̆  ’±1n∏ ¬ı±å¬ıÀÈ¬±1 ˜±Ê√Ó¬

Ò1± ˝√√í˘º ¤ÀÚ ’ª¶ö±Ó¬ ABCD 1 ¤È¬± Â“√±

ŒÈ¬¬ı≈̆ 1 ›¬Û1Ó¬ ¬Ûø1¬ıº ¤ ◊̋√√ Â“√±ÀÈ¬±1 ¬ı±ø √̋√1ÀÈ¬±

A′B′C′D′ ø˝√√‰¬±À¬Û ø‰¬ø˝êÓ¬ fl¡1± [ø‰¬S 6.4
Œ‰¬±ª±]º

˜Ú fl¡1± Œ˚ A′B′C′D′ ‰¬Ó≈¬ˆ≈«¬Ê√ÀÈ¬±

ABCD ‰¬Ó≈¬ ≈̂«¬Ê√1 ¬ıøÒ«Ó¬1+¬Û ¬ı± ø¬ı¬ıÒ«Úº

¤ ◊̋√√ÀÈ¬± Œ¬Û± √̋√11 1øù¨ ¸1˘À1‡±Ó¬ ·øÓ¬ fl¡1±

Ò «̃1 ¬ı±À¬ı ‚øÈ¬ÀÂ√º ŒÓ¬±˜±À˘±Àfl¡ ¤ ◊̋√√ÀÈ¬±›

˜Ú fl¡ø1¬ı ¬Û±1± Œ˚ A′ ø¬ıμ≈ÀÈ¬± OA 1øù¨1 ›¬Û1Ó¬, B′ ø¬ıμ≈ÀÈ¬± OB 1øù¨1 ›¬Û1Ó¬, C′ ø¬ıμ≈ÀÈ¬±

OC 1øù¨1 ›¬Û1Ó¬ ’±1n∏ D′ ø¬ıμ≈ÀÈ¬± OD 1øù¨1 ›¬Û1Ó¬ ’±ÀÂ√º ·øÓ¬Àfl¡ A′B′C′D′ ’±1n∏

ABCD1 ’±fl‘¡øÓ¬ ¤Àfl¡ ◊̋√√, øfl¡c ’±fl¡±1 Œ¬ıÀ˘·º

¿äÂS 6.4
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·øÓ¬Àfl¡, A′B′C′D′ ‰¬Ó≈¬ ≈̂«¬Ê√ÀÈ¬± ABCD ‰¬Ó≈¬ ≈̂«¬Ê√ÀÈ¬±1 Δ¸ÀÓ¬ ¸‘√˙º ’±ø˜ ¤ ◊̋√√√À1› fl¡í¬ı

¬Û±À1± Œ˚ ABCD ‰¬Ó≈¬ ≈̂«¬Ê√ÀÈ¬± A′B′C′D′ ‰¬Ó≈¬ ≈̂«¬Ê√ÀÈ¬±1 Δ¸ÀÓ¬ ¸‘√˙º

◊̋√√ ˛̊±Ó¬ ŒÓ¬±˜±À˘±Àfl¡ ¤ ◊̋√√ÀÈ¬±› ˜Ú fl¡ø1Â√± øÚ( ˛̊ Œ˚ ¤È¬± ‰¬Ó≈¬ ≈̂«¬Ê√1 ¤È¬± ˙œ ∏̄«1 ˘·Ó¬ ’±ÚÀÈ¬±

‰¬Ó≈¬ ≈̂«¬Ê√1 ’Ú≈1+¬Û ˙œ ∏̄«ÀÈ¬± ¸•Ûøfl«¡Ó¬ ’Ô«±» A′ 1 ˘·Ó¬ A, B′ 1 ˘·Ó¬ B, C′ 1 ˘·Ó¬ C ’±1n∏

D′ 1 ˘·Ó¬ D ¸•Ûøfl«¡Ó¬º ¤ ◊̋√√ ¸•Ûfl«¡fl¡ õ∂Ó¬œfl¡1 ¸˝√√± ˛̊Ó¬ ¤ ◊̋√√√À1 Œ√‡≈›ª± ˝√ ˛̊, Œ˚ÀÚ – A′ ↔
A, B′ ↔ B, C′ ↔ C ’±1n∏ D′ ↔ Dº õ∂fl‘¡Ó¬¬ÛÀé¬ ˚ø√ ≈√À ˛̊±È¬± ‰¬Ó≈¬ ≈̂«¬Ê√1 Œfl¡±Ì ’±1n∏

¬ı±Uø¬ı˘±fl¡1 ŒÊ√±‡ Œ˘±ª± ˝√√ ˛̊, ŒÓ¬ÀôL ŒÓ¬±˜±À˘±Àfl¡ Œ√‡≈ª±¬ı ¬Û±ø1¬ı± Œ˚

(i) ∠ A = ∠ A′, ∠ B = ∠ B′, ∠ C = ∠ C′, ∠ D = ∠ D′ ’±1n∏

(ii) AB BC CD DA
A B B C C D D A

= = =
′ ′ ′ ′ ′ ′ ′ ′

.

◊̋√√ ˛̊±1¡Z±1± ¤ ◊̋√√ÀÈ¬± ¬Û≈Ú1 øÚø(Ó¬ ˝√√í˘ Œ˚ ¸˜¸—‡…fl¡ ¬ı±U1 ≈√È¬± ¬ıU ≈̂¬Ê√ ¸‘√˙ ˝√í√¬ı ˚ø√À˝√√

(i) ≈√À ˛̊±È¬±À1 ’Ú≈1+¬Û Œfl¡±Ìø¬ı˘±fl¡ ¸˜±Ú ’±1n∏

(ii) ’Ú≈1+¬Û ¬ı±UÀ¬ı±1 ¤Àfl¡ ’Ú≈¬Û±Ó¬Ó¬ [¬ı± ¸˜±Ú≈¬Û±Ó¬Ó¬] Ô±Àfl¡º

›¬Û11 ¤ ◊̋√√ fl¡Ô±ø‡øÚ1 øˆ¬øM√√Ó¬ ŒÓ¬±˜±À˘±Àfl¡ ¸˝√√ÀÊ√ fl¡í¬ı ¬Û±ø1¬ı± Œ˚ ø‰¬S 6.5 Ó¬ ø√ ˛̊±

ABCD  ’±1n∏ PQRS ‰¬Ó≈¬ ≈̂«¬Ê√ ≈√È¬± ¸‘√˙º

¿äÂS 6.5
÷™LÂõÉ Ð ŒÓ¬±˜±À˘±Àfl¡ ¤ ◊̋√√ÀÈ¬± ¸Ó¬…±¬ÛÚ fl¡ø1¬ı ¬Û±ø1¬ı± Œ˚ ˚ø√ ¤È¬± ¬ıU ≈̂¬Ê√ ø¡ZÓ¬œ ˛̊ ¤È¬± ¬ıU ≈̂¬Ê√1

¸‘√˙ ’±1n∏ ¤ ◊̋√√ ø¡ZÓ¬œ ˛̊ ¬ıU ≈̂¬Ê√ÀÈ¬± Ó‘¬Ó¬œ ˛̊ ¤È¬± ¬ıU ≈̂¬Ê√1 ¸‘√˙ ŒÓ¬ÀÚ˝√√íÀ˘ õ∂Ô˜ ¬ıU ≈̂¬Ê√ÀÈ¬± Ó‘¬Ó¬œ ˛̊

¬ıU ≈̂¬Ê√1 ¸‘√˙ ˝√í√¬ıº

ŒÓ¬±˜±À˘±Àfl¡ ˜Ú fl¡ø1Â√± øÚ( ˛̊ Œ˚ ø‰¬S 6.6 Ó ø√ ˛̊± ‰¬Ó≈¬ ≈̂«¬Ê√ ≈√È¬±1 [¤È¬± ¬ı·« ’±1n∏ ’±ÚÀÈ¬±

’± ˛̊Ó¬] ’Ú≈1+¬Û Œfl¡±Ì ø¬ı˘±fl¡ ¸˜±Úº øfl¡c ø¸ “̋√√Ó¬1 ’Ú≈1+¬Û ¬ı±U ø¬ı˘±fl¡ ¤Àfl¡ ’Ú≈¬Û±Ó¬Ó¬ Ú± ◊̋√√º

Œ‰¬.ø˜.

Œ‰¬.ø˜.

Œ‰¬.ø˜.

Œ‰¬.ø˜.

Œ‰¬.ø˜.

Œ‰¬.ø˜.

Œ‰¬.ø̃ .

Œ‰¬.ø˜.
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¿äÂS 6.6
Œ¸ ◊̋fl¡±1ÀÌ, ¤ ◊̋√√ ‰¬Ó≈¬ ≈̂«¬Ê√ ≈√È¬± ¸‘√˙ Ú˝√√ ˛̊º ¤Àfl¡√À1 ŒÓ¬±˜±À˘±Àfl¡ ˜Ú fl¡ø1Â√± øÚ( ˛̊ Œ˚ ø‰¬S

6.7 Ó¬ ø√ ˛̊± ‰¬Ó≈¬ ≈̂«¬Ê√ ≈√È¬±1 [¤È¬± ¬ı·« ’±1n∏ ’±ÚÀÈ¬± 1•§±‰¬] ’Ú≈1+¬Û ¬ı±Uø¬ı˘±fl¡ ¤Àfl¡ ’Ú≈¬Û±Ó¬Ó¬

’±ÀÂ√, øfl¡c ø¸ “̋√√Ó¬1 ’Ú≈1+¬Û Œfl¡±ÌÀ¬ı±1 ¸˜±Ú Ú˝√√ ˛̊º

¿äÂS 6.7
·øÓ¬Àfl¡ ◊̋√√ ˛̊±1¬Û1± ¬ı≈Ê√± ·í˘ Œ˚ ›¬Û1Ó¬ ø√ ˛̊± ¬ıU ≈̂¬Ê√1 ¸±‘√˙… ¸•Ûfl¡π ˛̊ ‰¬Ó«¬ (i) ’±1n∏ (ii)

1 ø˚Àfl¡±ÀÚ± ¤È¬± ˝√√íÀ˘ ◊̋√√ ¬ıU ≈̂¬Ê√ ≈√È¬± ¸‘√˙ ˝√√í¬ı1 ¬ı±À¬ı ˚ÀÔ©Ü Ú˝√√ ˛̊º

ÕòÅúÏùòÏ Ð 6.1

1. fl¡± ∏̄1 ¬ıgÚœÓ¬ ø√ ˛̊± qX ˙s1 ¸˝√√± ˛̊Ó¬ ‡±˘œ Í¬± ◊̋√√ ¬Û”1 fl¡1±ñ

(i) ¸fl¡À˘±À¬ı±1 ¬ı‘M√√ ◊̋√√ . [¸¬ı«̧ ˜, ¸‘√̇ ]

(ii) ¸fl¡À˘±À¬ı±1 ¬ı·«̋ ◊√√ . [¸‘√̇ , ¸¬ı«̧ ˜]

(iii) ¸fl¡À˘±  øS ≈̂¬Ê√ ¸‘√˙ [¸˜ø¡Z¬ı±U, ¸˜¬ı±U]

(iv) ¸˜¸—‡…fl¡ ¬ı±U Ôfl¡± ≈√È¬± ¬ıU ≈̂¬Ê√ ¸‘√˙ ˝√√í¬ı ˚ø√À˝√√ (a) ø¸ “̋√√Ó¬1 ’Ú≈1+¬Û Œfl¡±Ìø¬ı˘±fl¡

 ’±1n∏ (b) ø¸ “̋√√Ó¬1 ’Ú≈1+¬Û ¬ı±U ø¬ı˘±fl¡ .  [¸˜±Ú, ¸˜±Ú≈¬Û±øÓ¬fl¡]

Œ‰¬.ø̃ .

Œ‰¬.ø˜.

Œ‰¬.ø˜.

Œ‰¬.ø˜.

Œ‰¬.ø˜.

Œ‰¬.ø˜.

Œ‰¬.ø˜.

Œ‰¬.ø˜.

Œ‰¬.ø˜.

Œ‰¬.ø˜.

Œ‰¬.ø˜.

Œ‰¬.ø̃ .Œ‰¬.ø˜.

Œ‰¬.ø˜.

Œ‰¬.ø̃ .

Œ‰¬.ø˜.
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2. Ó¬˘Ó¬ Î¬◊À~‡ fl¡1± ø¬ı˘±fl¡1 ≈√È¬± øˆ¬iß Î¬◊√±˝√√1Ì ø√ ˛̊± –

(i) ¤À˚±1 ¸‘√̇  ø‰¬S1

(ii) ¤À˚±1 ’¸‘√˙ ø‰¬S1

3. Ó¬˘Ó¬ ø√ ˛̊± ‰¬Ó≈¬ ≈̂«¬Ê√ ≈√È¬± ¸‘√˙ ˝√ ˛̊ÀÚ Ú˝√√ ˛̊ Î¬◊À~‡ fl¡1±ñ

¿äÂS 6.8

6.3. ¿SöÅÂæÃ1 ü±ðÔÃúÉ [Similarity of Triangles]

≈√È¬± øS ≈̂¬Ê√1 ¸±‘√˙… ¸•ÛÀfl«¡ ŒÓ¬±˜±À˘±Àfl¡ øfl¡ fl¡í¬ı±∑

ŒÓ¬±˜±À˘±Àfl¡ ˜ÚÓ¬ Œ¬ÛÀ˘±ª± Œ˚ øS ≈̂¬ÀÊ√± Δ˝√√ÀÂ√ ¤È¬± ¬ıU ≈̂¬Ê√º ·øÓ¬Àfl¡ ŒÓ¬±˜±À˘±Àfl¡ ≈√È¬±

øS ≈̂¬Ê√ ¸‘√˙ ˝√√í¬ı1 fl¡±1ÀÌ ¤Àfl¡ Œfl¡ ◊̋√√È¬± ‰¬Ó«¬Àfl¡ ◊̋√√ Î¬◊À~‡ fl¡ø1¬ı ¬Û±ø1¬ı± ’Ô«±», ≈√È¬± øS ≈̂¬Ê√ ¸‘√˙

˝√√í¬ı, ˚ø√À˝√√ñ

(i) ø¸ “̋√√Ó¬1 ’Ú≈1+¬Û Œfl¡±ÌÀ¬ı±1 ¸˜±Ú ’±1n∏

(ii) ø¸ “̋√√Ó¬1 ’Ú≈1+¬Û ¬ı±UÀ¬ı±1 ¤Àfl¡ ’Ú≈¬Û±Ó¬Ó¬ [¬ı± ¸˜±Ú≈¬Û±Ó¬Ó¬] Ô±Àfl¡º

˜ÚÓ¬ 1±ø‡¬ı± Œ˚ ˚ø√ ≈√È¬± øS ≈̂¬Ê√1 ’Ú≈1+¬Û Œfl¡±Ìø¬ı˘±fl¡

¸˜±Ú ŒÓ¬ÀôL ø¸ “̋√√Ó¬fl¡ ¸˜±Ú Œfl¡±Ìœ [¬ı± ¸˜Àfl¡ÃÌœfl¡] øS ≈̂¬Ê√

[equiangular triangles] Œ¬ı±À˘º ø¬ı‡…±Ó¬ ¢∂œfl¡ ·øÌÓ¬:

ŒÔ ƒ̆ÀÂ√ ≈√È¬± ¸˜±ÚÀfl¡±Ìœ øS ≈̂¬Ê√1 Œé¬SÓ¬ ¤È¬± &1n∏Q¬Û”Ì«

¸Ó¬… Î¬◊À~‡ fl¡ø1øÂ√˘º ¤ ◊̋√√ÀÈ¬± ˝√√í˘

≈√È¬± ¸˜±ÚÀfl¡±Ìœ øS ≈̂¬Ê√1 ø˚Àfl¡±ÀÚ± ≈√È¬± ’Ú≈1+¬Û ¬ı±U1

’Ú≈¬Û±Ó¬ ¸√± ˛̊ ¤Àfl¡º

Œfl¡±ª± ˝√√ ˛̊ Œ˚ ŒÓ¬›“ ◊̋√√ ˛̊±1 ¬ı±À¬ı ¤È¬± Î¬◊¬Û¬Û±√…1 Ù¬˘±Ù¬˘

¬ı…ª˝√√±1 fl¡ø1øÂ√˘ ø˚ÀÈ¬±fl¡ Œ˜Ãø˘fl¡ ¸˜±Ú≈¬Û±øÓ¬fl¡Ó¬± Î¬◊¬Û¬Û±√…

[Basic Proportionality Theorem] Œ¬ı±˘± ˝√√ ˛̊º ◊̋√√ ˛̊±fl¡

Œ‰¬.ø˜.

Œ‰¬.ø˜.

Œ‰¬.ø˜.

Œ‰¬.ø˜.

Œ‰¬.ø˜.

Œ‰¬.ø˜.

Œ‰¬.ø˜.

Œ‰¬.ø˜.

Thales
(640 – 546 B.C.)
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Thales Theorem

ßÁ±ûÇÉ¿Âõ¿ñ - 2 Ð XAY 

AX 5

P, Q, D, R  B AP = PQ

= QD = DR = RB 

B AY C

 6.9

 D BC AC

E 

AD 3

DB 2
 AE EC 

AE

EC

AE

EC

3

2
ABC  DE || BC 

AD AE

DB EC


ëÂ×ÂóÂó±ðÃÉ 6.1 Ð 

›¶÷±í Ð ABC 

BC 

AB AC D E 

6.10 

AD AE

DB EC


BE  CD 

DM  AC  EN  AB 

ADE  = 
1

2
 ×  = 

1

2
 AD × EN

¿äÂS  6.10

¿äÂS  6.9



162 á¿íîÂ

¿äÂS 6.11

ADE ar(ADE)

ar(ADE) = 
1

2
 AD × EN

ar(BDE) =
1

2
 DB × EN, ar(ADE) = 

1

2
 AE × DM

ar(DEC) = 
1

2
 EC × DM.

ar(ADE)

ar(BDE)
 = 

1
AD × EN AD2

1 DBDB × EN
2

 ..... (1)

ar(ADE)

ar(DEC)
 = 

1
AE × DM AE2

1 ECEC × DM
2

 ..... (2)

BDE DEC DE BC 

DE 

ar(BDE) = ar(DEC) ..... (3)

(1), (2) (3) 

AD

DB
 = 

AE

EC


1

ßÁ±ûÇÉ¿Âõ¿ñ - 3 Ð XAY 

AX B
1
, B

2
,

B
3
, B

4 
 B 

AB
1
 = B

1
B

2
 = B

2
B

3
 = B

3
B

4
 = B

4
B.

AY C
1
, C

2
, C

3
, C

4

C    AC
1
 =

C
1
C

2
 = C

2
C

3
 = C

3
C

4
 = C

4
C B

1
C

1

BC 6.11
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1

1

AB

B B =
1

1

AC

C C
1

4

B
1
C

1
  BC 

B
1
C

1
 || BC ..... (1)

B
2
C

2
, B

3
C

3
 B

4
C

4 

2

2

AB

B B
 = 2

2

AC

C C

2

3
  
 

B
2
C

2
 || BC ..... (2)

3

3

AB

B B
 = 3

3

AC

C C

3

2
  
 

B
3
C

3
 || BC ..... (3)

4

4

AB

B B
 = 4

4

AC

C C

4

1
  
 

B
4
C

4
 || BC ..... (4)

(1), (2), (3) (4)

XAY AX AY 

6.1

ëÂ×ÂóÂó±ðÃÉ - 6.2 Ð

DE

AD AE

DB EC
  

DE, BC 6.12 

DE, BC DE 
BC 

AD

DB
 = 

AE

E C




¿äÂS  6.12
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¿äÂS  6.14

AE

EC
 = 

AE

E C




1 E E

ëÂ×ðÃ±ýÃÃ1í 1 Ð ABC AB AC D E 

BC
AD

AB
=

AE

AC
  6.13

ü÷±ñ±ò Ð DE || BC

 
AD

DB
 = 

AE

EC
6.1

DB

AD
 = 

EC

AE

DB
1

AD
  = 

EC
1

AE


AB

AD
 = 

AC

AE

AD

AB
 =

AE

AC

ëÂ×ðÃ±ýÃÃ1í 2 Ð ABCD AB || DC 

AD BC E 

F EF AB

6.14 
AE BF

ED FC


ü÷±ñ±ò Ð AC EF 

G 6.15

AB || DC  EF || AB

EF || DC

ADC EG || DC EF || DC

¿äÂS  6.13
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AE

ED
 = 

AG

GC
6.1 ..... (1)

CAB 
CG

AG
=

CF

BF

AG

GC
=

BF

FC
..... (2)

(1) (2) 
AE

ED
 = 

BF

FC

ëÂ×ðÃ±ýÃÃ1í 3 Ð 6.16 
PS

SQ =
PT

TR
PST = PRQ. PQR 

ü÷±ñ±ò Ð PS PT

SQ TR
 

ST || QR 6.2

PST = PQR ... (1)

PST = PRQ ... (2)

PRQ = PQR [(1) (2) ]

PQ = PR 

PQR 

ÕòÅúÏùòÏ Ð 6.2

1. 6.17 (i) (ii) , DE || BC. (i) EC (ii) AD

¿äÂS 6.17

¿äÂS 6.15

¿äÂS  6.16
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2. PQR PQ PR E 

F EF || QR 

(i) PE = 3.9 cm, EQ = 3 cm, PF = 3.6 cm
 FR = 2.4 cm

(ii) PE = 4 cm, QE = 4.5 cm, PF = 8 cm
 RF = 9 cm

(iii) PQ = 1.28 cm, PR = 2.56 cm, PE = 0.18
cm  PF = 0.36 cm

3. 6.18 LM || CB LN || CD, 
AM AN

AB AD
 

4. 6.19 DE || AC  DF || AE. 

BF BE
FE EC

 

5. 6.20 DE || OQ DF || OR

EF || QR

6. 6.21 A, B  C OP,

OQ OR AB || PQ 

AC || PR. BC || QR.

7.  6.1

8. 6.2

9. ABCD AB || DC O 

AO CO
BO DO



¿äÂS 6.18

¿äÂS 6.19

¿äÂS 6.20

¿äÂS 6.21
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10. ABCD O 
AO CO
BO DO



ABCD 

6.4. ¿SöÅÂæÃ1 üðÔÃúîÂ±1 äÂîÂÇ Criteria for Similarity of Triangles

(i) 

(ii) ABC

DEF 

(i)  A =  D,  B =  E,  C =  F 

(ii) 
AB BC CA ,
DE EF FD

   6.22 

¿äÂS 6.22

A D B E C F 

‘ABC ~ DEF’ 

ABC similar to DEF ‘similar to’ ‘~’ 

congruent to ‘’ 

÷òîÂ 1±¿àÂõ± Îû ðÅÃéÂ± ¿SöÅÂæÃ üÂõÇü÷ ýÃÃÒÝËîÂ ¿ùà±1 ðÃË1 ðÅÃéÂ± ¿SöÅÂæÃ üðÔÃú ýÃÃÝÒËîÂÝ
úÏø¸Ç¿ÂõµÅ1 qX ü¥óßÇÁ ÎðÃàÅ»±ý×ÃÃËýÃÃ ›¶îÂÏßÁîÂ ›¶ßÁ±ú ßÁ¿1Âõ ù±Ëá¼ ëÂ×ðÃ±ýÃÃ1í¦¤1+ËÂó ¿äÂS 6.22

1 ABC Õ±1n¸ DEF ¿SöÅÂæÃ1 ÎŽÂSîÂ Õ±¿÷ ABC ~ EDF Âõ±  ABC ~  FED

ÂõÅ¿ù ¿ù¿àÂõ Îò±»±Ë1±¼ Õ±¿÷ BAC ~ EDF ÂõÅ¿ù ¿ù¿àÂõ Âó±Ë1±¼

ABC  DEF  

(A = D, B = E, C = F) 

AB BC CA
DE EF FD

 
 
 

 
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parts  elements

6 

 4 Ð 3cm  5cm, BC EF 

B  C 60°  40°, PBC 

QCB E  F 60°  40°

REF  SFE 6.23 

¿äÂS 6.23

BP CQ A ER FS D 

ABC DEF  B =  E,  C =  F 

 A =  D

BC 3 0.6.
EF 5

  AB

DE

CA

FD
AB, DE, CA

 FD 
AB

DE

CA

FD
0.6 0.6

AB BC CA
DE EF FD

  

0 0
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ëÂ×ÂóÂó±ðÃÉ (Theorem) 6.3 Ð

AAA

ABC

DEF A =  D,  B =  E   C =  F 

6.24 

AB DP AC DQ PQ 

ABC  DPQ

 B =  P =  E PQ || EF

DP

PE
= 

DQ
QF

AB

DE
= 

AC

DF

AB

DE
= 

BC

EF

AB BC AC

DE EF DF
  .

÷™LÂõÉ Ð

AAA 

AA 

¿äÂS 6.24
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ßÁ±ûÇ¿Âõ¿ñ 5 Ð ABC  DEF AB = 3 cm, BC = 6 cm,

CA = 8 cm, DE = 4.5 cm, EF = 9 cm FD = 12 cm 6.25

¿äÂS 6.25

AB BC CA

DE EF FD
 

2

3
A, B, C, D, E F 

A = D, B = E  C = F, 

ëÂ×ÂóÂó±ðÃÉ                    Ð

SSS 

ABC  DEF 
AB BC CA

DE EF FD
   (< 1) 6.26 

¿äÂS 6.26

(Theorem) 6.4
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AB DP AC DQ PQ 

DP

PE
=

DQ

QF PQ || EF

P = E Q = F.

DP

DE
 = 

DQ

DF
 = 

PQ

EF

DP

DE
 = 

DQ

DF
 = 

BC

EF

BC = PQ

 ABC   DPQ

 A =  D,  B =  E  C =  F

÷™LÂõÉ Ð  (i) 

(ii) 

6.3 6.4 

SSS SSS 

SAS 

ßÁ±ûÇ¿Âõ¿ñ 6 Ð ABC  DEF AB = 2 cm,  A = 50°, AC

= 4 cm, DE = 3 cm,  D = 50°  DF = 6 cm 6.27 

¿äÂS 6.27

500

500
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AB

DE
 = 

AC

DF

2

3
A AB 

AC = D DE DF 

B, C,  E F 

B = E C = F A = D, B = E

C = F AAA ABC ~ DEF

ëÂ×ÂóÂó±ðÃÉ (Theorem) 6.5 Ð

SAS 

ABC DEF 

AB AC

DE DF
  ( 1) 

A = D 6.28 

AB DP 

AC DQ 

PQ 

PQ || EF ABC DPQ

A = D, B =  P  C = Q

ABC ~ DEF

¿äÂS 6.28
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ëÂ×ðÃ±ýÃÃ1í 4 Ð 6.29 PQ || RS POQ ~ SOR

¿äÂS 6.29

PQ || RS

P = S

Q = R

POQ = SOR

POQ ~ SOR AAA 

ëÂ×ðÃ±ýÃÃ1í 5 Ð 6.30  P 

¿äÂS 6.30

ü÷±ñ±ò Ð ABC PQR 
AB 3.8 1 ,
RQ 7.6 2

 
BC 6 1

QP 12 2
 

CA 3 3 1

PR 26 3
  .
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¿äÂS 6.32

¿äÂS  6.31

AB BC CA

RQ QP PR
  ,  ABC ~ RQP (SSS )

C = P

C = 180° – A – B
= 180° – 80° – 60° = 40°

P = 40°

ëÂ×ðÃ±ýÃÃ1í - 6 Ð 6.31  OA.OB = OC.OD

A = C B = D

ü÷±ñ±ò Ð OA.OB = OC.OD

OA

OC
 = 

OD

OB
.... (1)

 AOD =  COB .... (2)

(1) (2) AOD ~ COB SAS 

A = C D = B 

ëÂ×ðÃ±ýÃÃ1í 7 Ð 90 cm 

1.2 m/s. 

3.6 m 4 

ü÷±ñ±ò Ð AB 4

CD 6.32 

DE DE  x 

BD = 1.2 m × 4 = 4.8 m.

ABE CDE, B = D 90° 

E = E 

 ABE ~  CDE AA 
BE

DE
 = 

AB

CD
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4.8 + x

x
 = 

3.6

0.9
(90 cm = 

90

100
 m = 0.9 m)

4.8 + x = 4x

3x = 4.8

x = 1.6

4  1.6 

ëÂ×ðÃ±ýÃÃ1í 8 Ð 6.33 CM RN ABC PQR ABC

~ PQR, 
(i)  AMC ~  PNR

(ii)
CM AB

RN PQ


(iii)  CMB ~  RNQ
ü÷±ñ±ò Ð (i)  ABC ~  PQR

AB

PQ  = 
BC CA

QR RP
 ..... (1)

A = P, B = Q 

C = R ..... (2)

AB = 2AM  PQ = 2PN CM RN 

(1) 
2AM

2PN =
CA

RP
AM

PN
= 

CA

RP
..... (3)

 MAC =  NPR [(2) ] ..... (4)

(3) (4) 

AMC ~ PNR (SAS ..... (5)

(ii)
CM

RN
= 

CA

RP
, (5) ..... (6)

CA

RP
= 

AB

PQ [(1) ] ..... (7)

CM

RN
=

AB

PQ [(6) (7) ] ..... (8)

(iii)
AB

PQ = 
BC

QR [(1) ]

¿äÂS 6.33
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CM

RN
= 

BC

QR
[(8) ] ..... (9)

CM

RN
=

AB 2 BM

PQ 2 QN
 ,

CM

RN
= 

BM

QN ..... (10)

CM

RN
 =

BC BM

QR QN
  [(9) (10) ]

 CMB ~  RNQ (SSS 

[ÎéÂ±ÂßÁ± Ð (i) (iii) ]

ÕòÅúÏùòÏ Ð 6.3

1. 6.34

¿äÂS 6.34

5
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2. ø‰¬S 6.35 Ó¬, ΔODC ~ ΔOBA, ∠BOC =
125° ’±1n∏ ∠CDO = 70°º ∠DOC, ∠DCO
’±1n∏ ∠OAB øÚÌ«̊ ˛ fl¡1±º

3. ABCD Œ¬∏Cø¬ÛøÊ√ ˛̊±˜1 AB || DC ’±1n∏ AC
’±1n∏  BD fl¡Ì« ≈√Î¬±À˘ ¬Û1¶Û1fl¡ O ø¬ıμ≈Ó¬ ŒÂ√√

fl¡À1º ≈√È¬± øS ≈̂¬Ê√1 Œfl¡±ÀÚ± ¸±‘√˙… ‰¬Ó«¬ ¬ı…ª˝√√±1

fl¡ø1 Œ√‡≈›ª± Œ˚
OA OB
OC OD= º

4. ø‰¬S 6.36Ó¬, QR QT
QS PR=  ’±1n∏ ∠1 = ∠2.

Œ√‡≈›ª± Œ˚ ΔPQS ~ ΔTQRº

5. ΔPQR1 PR ’±1n∏ QR ¬ı±U1 ›¬Û1Ó¬ S ’±1n∏ T
≈√È¬± ø¬ıμ≈ ˚±ÀÓ¬ ∠P = ∠RTS. Œ√‡≈›ª± Œ˚

ΔRPQ ~ ΔRTS.
6. ø‰¬S 6.37Ó¬ ˚ø√ ΔABE ≅ Δ ACD, Œ√‡≈›ª±

Œ˚ ΔADE ~ ΔABCº

7. ø‰¬S 6.38Ó¬ ΔABC 1 AD ’±1n∏ CE Î¬◊ißøÓ¬ ≈√Î¬±À˘

¬Û1¶Û1fl¡ P ø¬ıμ≈Ó¬ ŒÂ√√ fl¡À1º Œ√‡≈›ª± Œ˚

(i) ΔAEP ~ ΔCDP
(ii) ΔABD ~ ΔCBE
(iii) ΔAEP ~ ΔADB
(iv) ΔPDC ~ ΔBEC

8. ABCD ¸±˜±ôLø1fl¡1 AD ¬ı±U1 ¬ıøÒ«Ó¬ ’—˙Ó¬

E È¬± ø¬ıμ≈ ’±1n∏ BE Œ1‡± ◊̋√√ CD fl¡ F ø¬ıμ≈Ó¬ ŒÂ√√

fl¡À1º Œ√‡≈›ª± Œ˚ ΔABE ~ ΔCFBº

9. 6.39 ø‰¬SÓ¬ ABC ’±1n∏ AMP ≈√È¬± ¸˜Àfl¡±Ìœ

øS ≈̂¬Ê√º ◊̋√√ “̋√√Ó¬1 ¸˜Àfl¡±Ì ≈√È¬± SêÀ˜ B ’±1n∏ Mº

õ∂˜±Ì fl¡1± Œ˚

(i) ΔABC ~ ΔAMP

(ii) CA BC
PA MP=

¿äÂS  6.35

¿äÂS  6.39

¿äÂS  6.36

¿äÂS  6.37

¿äÂS  6.38
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10. ΔABC ’±1n∏ ΔEFG 1 AB ’±1n∏ FE ¬ı±UÓ¬ SêÀ˜ D ’±1n∏ H ≈√È¬± ø¬ıμ≈º CD ’±1n∏ GH
SêÀ˜ ∠ACB ’±1n∏ ∠EGF1 ¸˜ø¡Z‡Gfl¡º

˚ø√ ΔABC ~ ΔFEG, Œ√‡≈›ª± Œ˚

(i) CD AC
GH FG=

(ii) ΔDCB ~ ΔHGE
(iii) ΔDCA ~ ΔHGF

11. ø‰¬S 6.40Ó¬, ABC ¸˜ø¡Z¬ı±U øS ≈̂¬Ê√1

AB = AC ’±1n∏ CB 1 ¬ıøÒ«Ó¬ ’—˙Ó¬

E ¤È¬± ø¬ıμ≈º ˚ø√ AD ⊥ BC ’±1n∏ EF
⊥ AC, ŒÓ¬ÀôL õ∂˜±Ì fl¡1± Œ˚ ΔABD
~ ΔECF.

12. ABC øS ≈̂¬Ê√1 ≈√È¬± ¬ı±U AB ’±1n∏ BC
’±1n∏ ˜Ò…˜± AD 1 ˘·Ó¬ PQR øS ≈̂¬Ê√1

SêÀ˜ ≈√È¬± ¬ı±U PQ ’±1n∏ QR ’±1n∏ ˜Ò…˜±

PM ¸˜±Ú≈¬Û±øÓ¬fl¡º [ø‰¬S 6.41 Œ‰¬±ª±]º

Œ√‡≈›ª± Œ˚ ΔABC ~ ΔPQR.
13. ABC øS ≈̂¬Ê1√ BC ¬ı±U1 ›¬Û1Ó¬ D ¤È¬± ø¬ıμ≈ ’±1n∏ ∠ADC = ∠BAC. Œ√‡≈›ª± Œ˚

CA2 = CB.CD.
14. øS ≈̂¬Ê√ ABC 1 ≈√È¬± ¬ı±U AB ’±1n∏ AC ’±1n∏ ˜Ò…˜± AD ’±Ú ¤È¬± øS ≈̂¬Ê√ PQR 1 SêÀ˜

≈√È¬± ¬ı±U PQ ¬’±1n∏ PR ’±1n∏ ˜Ò…˜± PM 1 ˘·Ó¬ ¸˜±Ú≈¬Û±øÓ¬fl¡º Œ√‡≈›ª± Œ˚ ΔABC ~
ΔPQR.

15. 6 m ›‡ ¤È¬± Î¬◊̆ •§ ‡≈È¬“±1 ”̂¬ø˜Ó¬ Œ˝√√±ª± Â“√±1 √œ‚ 4 m ’±1n∏ ¤Àfl¡ ¸˜ ˛̊ÀÓ¬ ¤È¬± È¬±ª±11

Â“√±1 √œ‚ 28 mº È¬±ª±1ÀÈ¬±1 Î¬◊2‰Ó¬± øÚÌ«̊ ˛ fl¡1±º

16. ABC ’±1n∏ PQR øS ≈̂¬Ê√ ≈√È¬±1 ˜Ò…˜± SêÀ˜ AD ’±1n∏ PMº ˚ø√ ΔABC ~ ΔPQR,

ŒÓ¬ÀôL õ∂˜±Ì fl¡1± Œ˚ 
AB AD
PQ PM=

6.5. üðÔÃú ¿SöÅÂæÃ1 ßÁ±¿ù [Areas of Similar Triangles]

ŒÓ¬±˜±À˘±Àfl¡ ◊̋√√øÓ¬˜ÀÒ… ø˙øfl¡Â√± Œ˚ ≈√È¬± ¸‘√˙ øS ≈̂¬Ê√1 ’Ú≈1+¬Û ¬ı±Uø¬ı˘±fl¡1 ’Ú≈¬Û±Ó¬ ¤Àfl¡º

¸‘√˙ øS ≈̂¬Ê√ ≈√È¬±1 fl¡±ø˘1 ’Ú≈¬Û±Ó¬ ’±1n∏ ø¸ “̋√√Ó¬1 ’Ú≈1+¬Û ¬ı±U1 ’Ú≈¬Û±Ó¬1 ˜±Ê√Ó¬ øfl¡¬ı± ¸•Ûfl«¡

’±ÀÂ√ ¬ı≈ø˘ ŒÓ¬±˜±À˘±Àfl¡ ˆ¬±¬ı±ÀÚ∑ ŒÓ¬±˜±À˘±Àfl¡ Ê√±Ú± Œ˚ fl¡±ø˘1 ŒÊ√±‡ ¬ı·« ¤fl¡fl¡Ó¬ Œ˘±ª± ˝√√ ˛̊º

¿äÂS 6.41

¿äÂS  6.40
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ëÂ×ÂóÂó±ðÃÉ (Theorem)6.6 Ð

›¶÷±í Ð ABC PQR

ABC ~ PQR 6.42 

2 2 2
ar (ABC) AB BC CA

ar (PQR) PQ QR RP

                 

AM PN 

ar(ABC) = 
1

BC × AM
2

ar(PQR) = 
1

QR × PN
2

ar (ABC)

ar (PQR)
 = 

1
BC × AM

2
1

QR × PN
2





 = 
BC × AM

QR × PN ..... (1)

ABM PQN

B = Q  ABC ~ PQR)

M = N 90°

ABM ~ PQN (AA 

AM

PN
=

AB

PQ ..... (2)

ABC ~ PQR

AB

PQ  = 
BC CA

QR RP
 ..... (3)

¿äÂS 6.42
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¿äÂS 6.43

ar (ABC)

ar (PQR) =
AB AM

PQ PN
 [(1) (3) ]

= 
AB AB

PQ PQ
 [(2) ]

= 
2

AB

PQ

 
 
 

(3)

ar (ABC)

ar (PQR)  =
2 2 2

AB BC CA

PQ QR RP

           
    



ëÂ×ðÃ±ýÃÃ1í 9 Ð 6.43 ABC XY

AC 

AX
AB

ü÷±ñ±ò Ð XY || AC 

BXY = A

BYX = C 

ABC ~ XBY AA 

ar (ABC)

ar (XBY)  =
2

AB

XB
 
 
 

6.6) ..... (1)

ar(ABC) = 2 ar(XBY)

ar (ABC)

ar (XBY)  =
2

1
..... (2)

(1) (2)
2

AB 2

XB 1
   
 

,

AB 2

XB 1


XB

AB
=

1

2
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XB
1 –

AB
=

1
1 –

2

AB – XB 2 1

AB 2


 ,

AX 2 1

AB 2


  = 

2 2

2


.

ÕòÅúÏùòÏ 6.4

1. ABC ~ DEF 64 cm2 121 cm2 EF =

15.4 cm, BC 

2. ABCD AB || DC O 

AB = 2 CD, AOB  COD 

3. 6.44 BC ABC 

DBC AD BC O 
ar (ABC) AO
ar (DBC) DO



4.

5. ABC  AB, BC  CA 

D, E  F  DEF  ABC

6.

7.

8. ABC  BDE BC D ABC BDE

(A) 2 : 1 (B) 1 : 2 (C) 4 : 1 (D) 1 : 4
9. 4 : 9

(A) 2 : 3 (B) 4 : 9 (C) 81 : 16 (D) 16 : 81

¿äÂS 6.44
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¿äÂS  6.45

Âó±ý×ÃÃï±Ëá±1±äÂ
(569 – 479 B.C.)

6.6. Âó±ý×ÃÃï±ËáÃ±1±äÂ1 ëÂ×ÂóÂó±ðÃÉ [Pythagoras Theorem]

ŒÓ¬±˜±À˘±Àfl¡ ◊̋√√øÓ¬˜ÀÒ… ’±·1 Œ|ÌœÓ¬ ¬Û± ◊̋√√Ô±À·±1±‰¬1 Î¬◊¬Û¬Û±√… ¬Û± ◊̋√√ ’±ø˝√√Â√±º ŒÓ¬±˜±À˘±Àfl¡

øfl¡Â≈√˜±Ú fl¡± «̊… ø¬ıøÒ1 ¸˝√√± ˛̊Ó¬ Î¬◊¬Û¬Û±√…ÀÈ¬±1 ¸Ó¬…±¸Ó¬… ¬Û1œé¬± fl¡ø1øÂ√˘± ’±1n∏ øfl¡Â≈√˜±Ú ø¬ıÀ˙ ∏̄

õ∂ùü1 ¸˜±Ò±Ú Î¬◊ø˘ ˛̊±›“ÀÓ¬ Î¬◊¬Û¬Û±√…ÀÈ¬± ¬ı…ª √̋√±1 fl¡ø1øÂ√̆ ±º ŒÓ¬±˜±À˘±Àfl¡ Úª˜ Œ|ÌœÓ¬ Î¬◊¬Û¬Û±√…ÀÈ¬±1

¤È¬± õ∂˜±ÀÌ± ¬Û± ◊̋√√øÂ√˘±º ¤øÓ¬ ˛̊± ’±ø˜ øS ≈̂¬Ê√1 ¸±‘√˙…

Ò «̃ ¬ı…ª √̋√±1 fl¡ø1 ¤ ◊̋√√ Î¬◊¬Û¬Û±√…ÀÈ¬± õ∂˜±Ì fl¡ø1˜º ¤ ◊̋√√ÀÈ¬±

õ∂˜±Ì fl¡ø1¬ıÕ˘ ˚±›“ÀÓ¬ ¤È¬± ¸˜Àfl¡±Ìœ øSˆ≈¬Ê√1

’øÓ¬ ≈̂¬Ê√1 ø¬ı¬Û1œÓ¬ ˙œ ∏̄« ø¬ıμ≈1 ¬Û1± ’øÓ¬ ≈̂¬Ê√ Î¬±˘Õ˘

È¬Ú± ˘•§̋ ◊√√ ·Í¬Ú fl¡1± øS ≈̂¬Ê√ ≈√È¬±1 ¸±‘√˙… ¸•Ûfl¡π ˛̊

¤È¬± Ù¬˘±Ù¬˘ ◊̋√√ ˛̊±Ó¬ ¬ı…ª˝√√±1 fl¡ø1˜º

¤øÓ¬ ˛̊± Ò1± ˝√√í˘ ABC ¤È¬± ¸˜Àfl¡±Ìœ øS ≈̂¬Ê√

’±1n∏ B ◊̋√√ ˛̊±1 ¸˜Àfl¡±Ìº Ò1± ˝√√í˘ AC ’øÓ¬ ≈̂¬Ê√1 ›¬Û1Ó¬ BD ˘•§ [ø‰¬S 6.45 Œ‰¬±ª±]º

ŒÓ¬±˜±À˘±Àfl¡ ˜Ú fl¡ø1Â√± øÚ( ˛̊ Œ˚ ΔADB ’±1n∏ ΔABCÓ¬ ∠A = ∠A
’±1n∏ ∠ADB = ∠ABC [øfl˚˛∑]

Œ¸À ˛̊, ΔADB ~ ΔABC [Œfl¡ÀÚÕfl¡∑] .....(1)
¤Àfl¡√À1, ΔBDC ~ ΔABC [Œfl¡ÀÚÕfl¡∑] ..... (2)
Œ¸À ˛̊ (1) ’±1n∏ (2) 1 ¬Û1± ¬Û±›“ Œ˚ BD ’øÓ¬ ≈̂¬Ê√1 ≈√À ˛̊±Ù¬±À˘ ·Í¬Ú Œ˝√√±ª± øS ≈̂¬Ê√ ≈√È¬±

ΔABC1 ¸‘√̇ º

Ó¬≈√¬Ûø1, ø˚À˝√√Ó≈¬ ΔADB ~ ΔABC ’±1n∏ ΔBDC ~ ΔABC
·øÓ¬Àfl¡, ΔADB ~ ΔBDC [6.2 ’Ú≈À2Â√1√ ˜ôL¬ı…1 ¬Û1±]

›¬Û11 ’±À˘±‰¬Ú±ÀÈ¬±1 ¬Û1± Ó¬˘1 Î¬◊¬Û¬Û±√…ÀÈ¬± Œ¬Û±ª± ˚± ˛̊º

ëÂ×ÂóÂó±ðÃÉ (Theorem) 6.7 Ð ˚ø√ ¤È¬± ¸˜Àfl¡±Ìœ øS ≈̂¬Ê√1 

¸˜Àfl¡±Ì Ôfl¡± ˙œ ∏̄«ø¬ıμ≈ÀÈ¬±1 ¬Û1± ’øÓ¬ ≈̂¬Ê√Õ˘ ¤Î¬±˘ ˘•§ 

È¬Ú± ˝√√ ˛̊, ŒÓ¬ÀÚ˝√√íÀ˘ ˘•§Î¬±˘1 ≈√À˚˛±Ù¬±À˘ ·øÍ¬Ó¬¬ øSˆ≈¬Ê√ 

≈√È¬±1 õ∂øÓ¬ÀÈ¬±Àª ◊̋√√ Œ·±ÀÈ¬ ◊̋√√ øS ≈̂¬Ê√ÀÈ¬±1 Δ¸ÀÓ¬ ¸‘√˙ ’±1n∏ 

ø¸ “̋√√Ó¬≈√È¬±› ¬Û1¶Û1 ¸‘√̇ º

¤øÓ¬ ˛̊± ¬Û± ◊̋√√Ô±À·±1±‰¬1 Î¬◊¬Û¬Û±√… õ∂˜±Ì fl¡ø1¬ıÕ˘ ¤ ◊̋√√

Î¬◊¬Û¬Û±√…ÀÈ¬± ¬ı…ª˝√√±1 fl¡ø1˜º
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¿äÂS 6.46

ABC B 

AC2 = AB2 + BC2

AC BD 6.46 

ADB ~ ABC 6.7

AD

AB
 = 

AB

AC

AD.AC = AB2 ..... (1)

 BDC ~ ABC 6.7

CD

BC
 = 

BC

AC

CD . AC = BC2 .... (2)

(1)  (2) 

AD.AC + CD.AC = AB2 + BC2

AC(AD + CD) = AB2 + BC2

AC.AC = AB2 + BC2

AC2 = AB2 + BC2 

800 B.C.

Baudhayan Theorem

ëÂ×ÂóÂó±ðÃÉ (Theorem) 6.9 Ð 

›¶÷±í Ð ABC AC2 = AB2 + BC2.

 B = 90°.

ëÂ×ÂóÂó±ðÃÉ ( Theorem ) 6.8 Ð

›¶÷±í Ð
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PQR Q 

PQ = AB  QR = BC 6.47 

¿äÂS 6.47

 PQR 

PR2 = PQ2 + QR2  Q = 90°)

PR2 = AB2 + BC2 ..... (1)

AC2 = AB2 + BC2 ..... (2)

AC = PR [(1)  (2) ] ..... (3)

ABC PQR

AB = PQ

BC = QR

AC = PR [  (3) ]

ABC PQR SSS 

 B = Q (CPCT)

 Q = 90°

 B = 90° 

ÎéÂ±ßÁ± Ð 1 

ëÂ×ðÃ±ýÃÃ1í 10 Ð 6.48  ACB = 90° CD  AB. 
2

2

BC BD

ADAC
 

ü÷±ñ±ò Ð ACD ~ ABC  6.7
AC

AB
=

AD

AC

AC2 = AB . AD ..... (1)
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BCD ~ BAC  6.7

BC

BA
=

BD

BC

BC2 = BA . BD ..... (2)

(1)  (2) 

2

2

BC

AC
 = 

BA BD BD

AB AD AD






ëÂ×ðÃ±ýÃÃ1í 11 Ð 
foot 2.5m 

top 6m 

ü÷±ñ±ò Ð AB CA 

A 6.49 

BC = 2.5m CA = 6m

AB2 = BC2 + CA2

= (2.5)2 + (6)2

= 42.25

AB = 6.5

6.5 

ëÂ×ðÃ±ýÃÃ1í 12 Ð 6.50  AD  BC, 

AB2 + CD2 = BD2 + AC2.

ü÷±ñ±ò Ð ADC

AC2 = AD2 + CD2 (1)

ADB

AB2 = AD2 + BD2 (2)

(2) (1) 

AB2 – AC2 = BD2 – CD2

AB2 + CD2 = BD2 + AC2 ¿äÂS  6.50

¿äÂS 6.48

¿äÂS  6.49
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¿äÂS  6.51

¿äÂS 6.52

ëÂ×ðÃ±ýÃÃ1í 13 Ð ABC A 

BL  CM

4(BL2 + CM2) = 5BC2.

ü÷±ñ±ò Ð ABC BL  CM 

A = 90° 6.51 

ABC 

BC2 = AB2 + AC2 (1)

ABL BL2 = AL2 + AB2

BL2 = 
2

2AC
AB

2
   
 

, AC L

 BL2 = 
2

2AC
AB

4


 4 BL2 = AC2 + 4 AB2 ..... (2)

 CMA CM2 = AC2 + AM2

CM2 = AC2 + 
2

AB

2
 
 
 

AB  M

CM2 = AC2 + 
2AB

4

 4CM2 = 4AC2 + AB2 ..... (3)

(2)  (3) 
4(BL2 + CM2) = 5(AC2 + AB2)
4(BL2 + CM2) = 5BC2 [(1) ]

ëÂ×ðÃ±ýÃÃ1í 14 Ð ABCD O 

6.52 OB2

+ OD2 = OA2 + OC2.
ü÷±ñ±ò Ð O PQ BC 

P AB 

Q  DC 

PQ || BC

PQ  AB  PQ  DC (B =90°  C = 90°)
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·øÓ¬Àfl¡, ∠BPQ = 90° ’±1n∏ ∠ CQP = 90°
Œ¸ ◊̋√√¬ı±À¬ı, BPQC ’±1n∏ APQD ≈√À ˛̊±È¬± ◊̋√√ ’± ˛̊Ó¬º

¤øÓ¬ ˛̊±, ΔOPB 1 ¬Û1±

OB2 = BP2 + OP2 ..... (1)
¤Àfl¡√À1, ΔOQD1 ¬Û1±

OD2 = OQ2 + DQ2 ..... (2)
ΔOQC1 ¬Û1±,

OC2 = OQ2 + CQ2 ..... (3)
’±1n∏ Δ OAP1 ¬Û1±

OA2 = AP2 + OP2 ..... (4)
(1) ’±1n∏ (2) Œ˚±· fl¡ø1À˘,

OB2 + OD2 = BP2 + OP2 + OQ2 + DQ2

= CQ2 + OP2 + OQ2 + AP2 (  BP = CQ ’±1n∏ DQ = AP)
= CQ2 + OQ2 + OP2 + AP2

= OC2 + OA2 [(3) ’±1n∏ (4) 1 ¬Û1±]

ÕòÅúÏùòÏ 6.5

1. øS ≈̂¬Ê√1 øfl¡Â≈√˜±Ú ¬ı±U1 √œ‚ Ó¬˘Ó¬ ø√ ˛̊± ˝√√í˘º ◊̋√√ ˛̊±À1 Œfl¡±Úø¬ı˘±fl¡ ¸˜Àfl¡±Ìœ øS ≈̂¬Ê√ Î¬◊ø˘›ª±º

¸˜Àfl¡±Ìœ øS ≈̂¬Ê√1 Œé¬SÓ¬ ’øÓ¬ ≈̂¬Ê√Î¬±˘1 √œ‚ ø˘‡±º

(i) 7 cm, 24 cm, 25 cm
(ii) 3 cm, 8 cm, 6 cm
(iii) 50 cm, 80 cm, 100 cm
(iv) 13 cm, 12 cm, 5 cm

2. PQR øS ≈̂¬Ê√1 P Œfl¡±Ì ¸˜Àfl¡±Ì ’±1n∏ QR1 ›¬Û1Ó¬ M ¤È¬± ø¬ıμ≈º ˚ø√ PM ⊥ QR,

Œ√‡≈›ª± Œ˚ PM2 = QM.MR
3. ø‰¬S 6.53Ó¬, ABD ¤È¬± ¸˜Àfl¡±Ìœ øS ≈̂¬Ê√ ˚±1 A Œfl¡±ÌÀÈ¬±

¸˜Àfl¡±Ì ’±1n∏ AC ⊥ BD. Œ√‡≈›ª± Œ˚

(i) AB2 = BC . BD
(ii) AC2 = BC . DC
(iii) AD2 = BD . CD

4. ABC ¤È¬± ¸˜ø¡Z¬ı±U øS ≈̂¬Ê√ ˚±1 C Œfl¡±Ì ¸˜Àfl¡±Ìº õ∂˜±Ì

fl¡1± Œ˚ AB2 = 2AC2. ¿äÂS 6.53





188 á¿íîÂ

¿äÂS 6.55

¿äÂS  6.54

5. ABC AC = BC. AB2 = 2AC2, ABC 

6. ABC 2a

7.

8. 6.54 ABC O OD

 BC, OE  AC  OF  AB. 
(i) OA2 + OB2 + OC2 – OD2 – OE2 – OF2

    = AF2 + BD2 + CE2,
(ii) AF2 + BD2 + CE2 = AE2 + CD2 + BF2.

9. 10m 8m 

10. 24 18 

taut

11. 1000 km 

1200 km 
1

1
2

 

12. 6m 11m 

12m, 

13. ABC C CA  CB D  E 

AE2 + BD2 = AB2 + DE2

14. ABC A BC 

BC  D DB =

3CD 6.55 2AB2 =

2AC2 + BC2

15. ABC BC D 

BD =
1

3
 BC  9AD2 =

7AB2



¿SöÅÂæÃ 189

*

16. 

17. 

ABC  AB = 6 3  cm, AC = 12 cm  BC = 6 cm.  B 
(A) 120° (B) 60° (C) 90° (D) 45°

ÕòÅúÏùòÏ 6.6 (Ü¿26ÃßÁ *

1. 6.56 , QPR PS
QS PQ
SR PR



¿äÂS 6.56 ¿äÂS 6.57

2. 6.57 ABC AC D BD  AC, DM 
BC  DN  AB. 
(i) DM2 = DN.MC (ii) DN2 = DM.AN

3. 6.58 ABC ABC > 90°  AD  CB 

AC2 = AB2 + BC2 + 2BC.BD

¿äÂS 6.58 ¿äÂS 6.59
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¿äÂS  6.60

4. 6.59 ABC ABC < 90°  AD  BC. 

AC2 = AB2 + BC2 – 2BC.BD

5. 6.60 ABC AD 

AM  BC

(i) AC2 = AD2 + BC.DM + 
2

BC

2
 
 
 

(ii) AB2 = AD2 – BC.DM + 
2

BC

2
 
 
 

(iii) AC2 + AB2 = 2 AD2 + 
1

2
 BC2

6.

7. 6.61 AB CD P 
(i)  APC ~  DPB (ii) AP . PB = CP . DP

¿äÂS 6.61 ¿äÂS 6.62

8. 6.62 AB  CD 

P 

(i) PAC ~ PDB
(ii) PA.PB = PC.PD

9. 6.63  ABC BC D

BD AB
CD AC

  AD

 BAC

¿äÂS 6.63
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10. Ú±Ê√˜± ◊̋√√ ¤È¬± Ê≈√ø1Ó¬ ¬ı1˙œ ¬ı± ◊̋√√ ’±ÀÂ√º Ó¬± ◊̋√√1

¬ı1˙œ1 ø‰¬¬ÛÀÈ¬±1 ’±·ÀÈ¬± ¬Û±Úœ1 Î◊¬¬Ûø1ˆ¬±·1 ¬Û1±

1.8m ›¬Û1Ó¬ ’±ÀÂ√º ¬ı1˙œ1 ¬Û≈„√√± [fly]ŒÈ¬± ¬ı1˙œ1

¸”Ó¬±Î¬±˘1 ’±ÚÀÈ¬± ˜”1Ó¬ ˘±ø· ’±ÀÂ√ ’±1n∏ ˝◊√√

¤ÀÚˆ¬±À¬ı ¬Û±ÚœÓ¬ ›¬Ûø„√√ ’±ÀÂ√ Œ˚ ◊̋√√ ˛̊±1 ”√1Q

Ó¬± ◊̋√√1¬Û1± 3.6m ’“±Ó¬1Ó¬ ’±1n∏ ¬ı1˙œ1 ø‰¬¬ÛÀÈ¬±1

’±·ÀÈ¬±1 øÍ¬fl¡ Ó¬˘ÀÓ¬ Ôfl¡± ¬Û±Úœ1 ›¬Û11 ø¬ıμ≈

¤È¬±1¬Û1± 2.4m ’“±Ó¬1Ó¬º ˚ø√ Ò1± √̋√̊ ˛ Œ˚ ¬ı1˙œ1

”̧Ó¬±Î¬±˘ [ø‰¬¬ÛÀÈ¬±1 ’±·1 ¬Û1± ¬Û≈„√√±ÀÈ¬±Õ˘Àfl¡] È¬ÚÈ¬Úœ ˛̊± [’Ô«±» “̂¬±Ê√ ÚÔfl¡±] Δ˝√√ ’±ÀÂ√,

ŒÓ¬ÀôL ”̧Ó¬±Î¬±˘1 øfl¡˜±Úø‡øÚ ›˘± ◊̋√√ ’±ÀÂ√ [ø‰¬S 6.64 Œ‰¬±ª±]∑ ˚ø√ Ó¬± ◊̋√√ ”̧Ó¬±Î¬±˘ õ∂øÓ¬

Œ‰¬Àfl¡GÓ¬ 5 cm Δfl¡ È¬±øÚ Ô±Àfl¡ ŒÓ¬ÀôL 12 ŒÂ√Àfl¡G ø¬Û‰¬Ó¬ ¬Û≈„√√±ÀÈ¬±1 ’Ú≈̂ ”¬ø˜fl¡ ”√1Q Ó¬± ◊̋√√1¬Û1±

øfl¡˜±Ú ˝√√í¬ı∑

6.7. ü±1±Ñú [Summary]

¤ ◊̋√√ ’Ò…± ˛̊Ó¬ ŒÓ¬±˜±À˘±Àfl¡ Ó¬˘Ó¬ ø√ ˛̊± fl¡Ô±ø‡øÚ ø˙øfl¡˘± –

1. ≈√È¬± Ú'± [¬ı± ø‰¬S] ˚ø√ ¤Àfl¡ ’±fl‘¡øÓ¬1 ˝√√ ˛̊, øfl¡c ’±fl¡±1 ¤Àfl¡ Œ˝√√±ª±1 õ∂À ˛̊±Ê√Ú Ú± ◊̋√√, ŒÓ¬ÀôL

ø¸ “̋√√Ó¬fl¡ ¸‘√˙ ø‰¬S ¬ı≈ø˘ Œfl¡±ª± ˝√√ ˛̊º

2. ¸fl¡À˘±À¬ı±1 ¸¬ı«̧ ˜ ø‰¬S ¸√‘̇  øfl¡c ø¬ı¬Û1œÓ¬ÀÈ¬± ¸Ó¬… Ú˝√√ ˛̊º

3. ≈√È¬± ¸˜¸—‡…fl¡ ¬ı±U1 ¬ıU ≈̂¬Ê√ ¸‘√˙ ˝√í√¬ı ˚ø√À˝√ (i) ø¸˝√√“Ó¬1 ’Ú≈1+¬Û Œfl¡±ÌÀ¬ı±1 ¸˜±Ú ’±1n∏

(ii) ø¸ “̋√√Ó¬1 ’Ú≈1+¬Û ¬ı±UÀ¬ı±11 ’Ú≈¬Û±Ó¬ ¤Àfl¡ [’Ô«±» ¸˜±Ú≈¬Û±øÓ¬fl¡]º

4. ˚ø√ ¤È¬± øS ≈̂¬Ê√1 ¤È¬± ¬ı±U1 ¸˜±ôL1±˘Õfl¡ È¬Ú± Œ1‡± ¤Î¬±À˘ ’±Ú ≈√È¬± ¬ı±Ufl¡ ≈√È¬± øÚø«√©Ü

ø¬ıμ≈Ó¬ ŒÂ√√ fl¡À1, ŒÓ¬ÀÚ˝√√íÀ˘ Œ¸ ◊̋√√ ¬ı±U≈√È¬± ¤Àfl¡ ’Ú≈¬Û±Ó¬Ó¬ ø¬ıˆ¬Mê√ ˝√√ ˛̊º

5. ˚ø√ ¤Î¬±˘ Œ1‡± ◊̋√√ ¤È¬± øS ≈̂¬Ê√1 ≈√È¬± ¬ı±Ufl¡ ¤Àfl¡ ’Ú≈¬Û±Ó¬Ó¬ ø¬ıˆ¬Mê√ fl¡À1 ŒÓ¬ÀÚ˝√√íÀ˘ Œ1‡±Î¬√±˘

Ó‘¬Ó¬œ ˛̊ ¬ı±UÀÈ¬±1 ¸˜±ôL1±˘º

6. ˚ø√ ≈√È¬± øS ≈̂¬Ê√1 ’Ú≈1+¬Û Œfl¡±ÌÀ¬ı±1 ¸˜±Ú ŒÓ¬ÀôL ø “̧̋ √√Ó¬1 ’Ú≈1+¬Û ¬ı±UÀ¬ı±1 ¤Àfl¡ ’Ú≈¬Û±Ó¬Ó¬

Ô±Àfl¡ ’±1n∏ ¤ ◊̋√√ fl¡±1ÀÌ øS ≈̂¬Ê√ ≈√È¬± ¸‘√˙ [AAA ¸±‘√˙… ‰¬Ó¬«√√]º

7. ˚ø√ ≈√È¬± øS ≈̂¬Ê√1, ¤È¬±1 ≈√È¬± Œfl¡±Ì ’±ÚÀÈ¬±1 ≈√È¬± ’Ú≈1+¬Û Œfl¡±Ì1 ¸˜±Ú ˝√√ ˛̊, ŒÓ¬ÀôL øS ≈̂¬Ê√

≈√È¬± ¸‘√̇  [AA ¸±‘√̇ … ‰¬Ó«¬]º

8. ˚ø√ ≈√È¬± øS ≈̂¬Ê√1 ’Ú≈1+¬Û ¬ı±UÀ¬ı±1 ¤Àfl¡ ’Ú≈¬Û±Ó¬Ó¬ Ô±Àfl¡ ŒÓ¬ÀôL ø¸ “̋√√Ó¬1 ’Ú≈1+¬Û Œfl¡±ÌÀ¬ı±1

¸˜±Ú ˝√√í¬ı ’±1n∏ ŒÓ¬øÓ¬ ˛̊± øS ≈̂¬Ê√ ≈√È¬± ¸‘√˙ ˝√√í¬ı [SSS ¸±‘√̇ … ‰¬Ó«¬]º

¿äÂS 6.64
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9. ˚ø√ ¤È¬± øS ≈̂¬Ê√1 ¤È¬± Œfl¡±Ì ’±Ú ¤È¬± øS ≈̂¬Ê√1 ¤È¬± Œfl¡±Ì1 ¸˜±Ú ˝√√ ˛̊ ’±1n∏ ¤ ◊̋√√ Œfl¡±Ì ø¬ı˘±fl¡

·Í¬Ú fl¡1± ¬ı±U ø¬ı˘±fl¡ ¤Àfl¡ ’Ú≈¬Û±Ó¬Ó¬ Ô±Àfl¡ [¸˜±Ú≈¬Û±øÓ¬fl¡] ŒÓ¬ÀôL øS ≈̂¬Ê√ ≈√È¬± ¸‘√˙º [SAS
¸±‘√̇ … ‰¬Ó«¬]º

10. ≈√È¬± ¸‘√˙ øS ≈̂¬Ê√1 fl¡±ø˘1 ’Ú≈¬Û±Ó¬ øS ≈̂¬Ê√ ≈√È¬±1 ’Ú≈1+¬Û ¬ı±Uø¬ı˘±fl¡1 ’Ú≈¬Û±Ó¬1 ¬ı·«1 ¸˜±Úº

11. ˚ø√ ¤È¬± ¸˜Àfl¡±Ìœ øS ≈̂¬Ê√1 ¸˜Àfl¡±Ì Ôfl¡± ˙œ ∏̄«ø¬ıμ≈ÀÈ¬±1 ¬Û1± ’øÓ¬ ≈̂¬Ê√Õ˘ ¤Î¬±˘ ˘•§ È¬Ú±

˝√√ ˛̊ ŒÓ¬ÀÚ˝√√íÀ˘ ˘•§Î¬±˘1 ≈√À ˛̊±Ù¬±À˘ ·øÍ¬Ó¬ øS ≈̂¬Ê√ ≈√È¬±1 õ∂øÓ¬ÀÈ¬±Àª Œ·±ÀÈ¬ ◊̋√√ øS ≈̂¬Ê√ÀÈ¬±1

Δ¸ÀÓ¬ ¸‘√̇  ’±1n∏ ø¸ “̋√√Ó¬ ≈√È¬±› ¬Û1¶Û1 ¸‘√̇ º

12. ¤È¬± ¸˜Àfl¡±Ìœ øS ≈̂¬Ê√1 ’øÓ¬ ≈̂¬Ê√1 ¬ı·« ’±Ú ≈√È¬± ¬ı±U1 ¬ı·«1 Œ˚±·Ù¬˘1 ¸˜±Úº [¬Û± ◊̋√√Ô±À·±1±‰¬1

Î¬◊¬Û¬Û±√…]º

13. ˚ø√ ¤È¬± øS ≈̂¬Ê√1 ¤È¬± ¬ı±U1 ¬ı·« ’±Ú ≈√È¬± ¬ı±U1 ¬ı·«1 Œ˚±·Ù¬˘1 ¸˜±Ú ŒÓ¬ÀôL õ∂Ô˜ ¬ı±UÀÈ¬±1

ø¬ı¬Û1œÓ¬ Œfl¡±ÌÀÈ¬± ¸˜Àfl¡±Ìº

ÂóìÂÿÅÍ»Íù Û¿éÂ ÎéÂ±ßÁ± (A Note To The Reader)

˚ø ≈ √È¬± ¸˜Àfl¡±Ìœ øSˆ≈¬Ê√1 ¤È¬± øSˆ≈Ê√1 ’øÓ¬ˆ≈Ê√ ’±1n ∏ ¤È¬± ¬ı±U ’±ÚÀÈ¬±

øSˆ≈¬Ê√1 ’øÓ¬ˆ≈Ê√ ’±1n ∏ ¤È¬± ¬ı±U1 ¸˜±Ú≈¬Û±øÓ¬fl¡ ŒÓ¬ÀôL øSˆ≈¬Ê√ ≈ √È¬± ¸‘ √˙º

˝◊˚˛±Àfl¡ √ RHS ¸±‘ √˙… ‰¬Ó¬ « Œ¬ı±À˘º

¤˝◊ ‰¬Ó¬ «ÀÈ¬± ˚ø√ ’©Ü˜ ’Ò…±˚˛1 Î◊¬√±˝√ √1Ì 2Ó¬ ¬ı…ª˝√ √±1 fl¡1± ˝√ √˚ ˛ ŒÓ¬ÀôL

õ∂˜±ÌÀÈ¬± ¸˝√ √Ê√ ˝√ √í ¬ıº
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¦š±ò±ÑßÁ æÃÉ±¿÷¿îÂ
(Coordinate Geometry)

7.1. Õ»îÂ±1í± Introduction

y- x- x-
coordinate) abscissa x- y-

y-coordinate ordinate  x-
(x, 0) y- (0, y)

A(4, 8) B(3, 9) B C(3, 8) C D(1, 6) 
D  E(1,5) E  F(3, 3) F  G(6, 3)  G H(8, 5) 

H  I(8, 6)  I J(6, 8) J  K(6, 9)  K L(5, 8)
L  A P(3.5, 7), Q (3, 6)  R(4, 6) 

X(5.5, 7), Y(5, 6)  Z(6, 6) 
S(4, 5), T(4.5, 4)  U(5, 5) 

S (0, 5)  (0, 6) U (9, 5) (9,
6) 

ax + by + c = 0, (a, b 

y = ax2 + bx + c (a  0)
parabola

ü5÷
ÕñÉ±ûþ
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7.2. ðÓÃ1Q üÓS Distance Formula  Ð

B A 36 

15 

A B 

7.1

Pythagoras Theorem

x-

7.2

A(4, 0)  B(6, 0) A

B x-

OA = 4 

OB = 6 

A B 

AB = OB – OA = 6 – 4 = 2 

x-

y-

C(0, 3) D(0, 8) 

y-

CD = 8 – 3 = 5 7.2

¿äÂS 7.2

¿äÂS 7.1
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C A 7.2 OA

= 4 OC = 3 C A AC = 2 23 4 =5 

D B = BD = 10 

7.3 

P(4, 6) Q(6, 8) 

P  Q x- PR 

QS T 

R  S 

(4, 0)  (6, 0) RS = 2

QS = 8 TS = PR

= 6 QT = 2 PT

= RS = 2 

PQ2 = PT2 + QT2

= 22 + 22 = 8

PQ = 2 2  

P(6, 4)  Q(–5, –3) 7.4 x- QS 

¿äÂS 7.3
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P QS PT y- R 

PT = 11 QT = 7 

PTQ 

PQ = 2 211 7  = 170  

P(x1, y1) Q(x2,

y2) x- PR 

QS P QS T 

7.5 

OR = x1, OS = x2.

RS = x2 – x1 = PT.

SQ = y2, ST = PR = y1.

QT = y2 – y1.

PTQ 
PQ2 = PT2 + QT2

= (x2 – x1)
2 + (y2 – y1)

2

PQ =    2 2
2 1 2 1x x y y  

¿äÂS 7.5

¿äÂS 7.4
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P(x1, y1) Q(x2, y2) PQ =    2 2
2 1 2 1– + –x x y y ,

distance formula

÷™LÂõÉ Ð

1. O(0, 0) P(x, y) OP = 2 2x y

2.  PQ =    2 2
1 2 1 2x x y y  

ëÂ×ðÃ±ýÃÃ1í 1 Ð (3, 2), (–2, –3) (2, 3) 

ü÷±ñ±ò Ð P(3, 2), Q(–2, –3) R(2, 3) 

PQ, QR PR 

PQ = 2 2 2 2(3 2) (2 3) 5 5 50       = 7.07 

QR = 2 2 2 2(–2 – 2) (–3 – 3) (– 4) (– 6) 52     = 7.21 

PR = 2 2 2 2(3 – 2) (2 – 3) 1 ( 1) 2      = 1.41 

 P, Q

R 

PQ2 + PR2 = QR2. 

P = 90°.

PQR 

ëÂ×ðÃ±ýÃÃ1í 2 Ð (1, 7), (4, 2), (–1, –1)  (– 4, 4) 

ü÷±ñ±ò Ð A(1, 7), B(4, 2), C(–1, –1) D(– 4, 4) ABCD

,

AB = 2 2(1 – 4) (7 2) 9 25 34    

BC = 2 2(4 1) (2 1) 25 9 34     
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CD = 2 2(–1 4) (–1 – 4) 9 25 34+ + = + =

DA = 2 2(1 4) (7 – 4) 25 9 34+ + = + =

AC = 2 2(1 1) (7 1) 4 64 68+ + + = + =

BD = 2 2(4 4) (2 4) 64 4 68+ + − = + =

ø˚À˝√√Ó≈¬, AB = BC = CD = DA ’±1n∏ AC = BD, ·øÓ¬Àfl¡ ABCD ‰¬Ó≈¬ ≈̂«¬Ê√ÀÈ¬±1

’±È¬± ◊̋√√À¬ı±1 ¬ı±U ¸˜±Ú ’±1n∏ fl¡Ì« AC ’±1n∏¬ BD ¸˜±Úº ·øÓ¬Àfl¡ ABCD ¤È¬± ¬ı·«º

¿ÂõßÁŠ ü÷±ñ±ò (Alternative 
Solution) Ð ’±ø˜ ‰¬±ø1È¬± ¬ı±U ’±1n∏ 

¤È¬± fl¡Ì«, Ò1± AC ◊̋√√øÓ¬˜ÀÒ…øÚÌ«̊ ˛ 

fl¡ø1ÀÂ√±º ◊̋√√ ˛̊±Ó¬ AD2 + DC2 = 34 
+ 34 = 68 = AC2. ·øÓ¬Àfl¡ ¬Û±˝◊√√Ô

±À·±1±‰¬1 ø¬ı¬Û1œÓ¬ Î¬◊¬Û¬Û±√…˜ÀÓ¬, 

∠D = 90° ˝√√íÀ˘ ◊̋√√ ¤È¬± ¬ı·« ˝√√ ˛̊º 

·øÓ¬Àfl¡, ABCD ¤È¬± ¬ı·«º

ëÂ×ðÃ±ýÃ Ã1í 3     Ð ø‰¬S 7.6Ó¬ ¤È¬±

Œ|ÌœÀfl¡±Í¬±1 ŒÎ¬¶®1 ¸±ÀÊ√±ÚÀÈ¬±

Œ√‡≈›ª± Δ √̋√ÀÂ√º ’¸œ˜, ˆ¬±1Ó¬œ ’±1n∏

fl¡˜˘± SêÀ˜ A(3, 1), B(6, 4) ’±1n∏

C(8, 6) ¶ö±ÚÓ¬ ¬ı±ø˝ √ √ÀÂ √º

ŒÓ¬±˜±À˘±Àfl¡ ˆ¬±¬ı±ÀÚ Œ˚ ŒÓ¬›“À˘±fl¡

¤Î¬±˘ ¸1˘À1‡±Ó¬ ¬ıø˝√√ÀÂ√∑ ŒÓ¬±˜±1 Î¬◊M√√11 ¸¬ÛÀé¬ ≈̊øMê√ ø√ ˛̊±º

ü÷±ñ±ò Ð ”√1Q ”̧S ¬ı…ª˝√√±1 fl¡ø1 ’±ø˜ ¬Û±›“,

AB = 2 2(6 3) (4 1) 9 9 18 3 2− + − = + = =
BC = 2 2(8 – 6) (6 – 4) 4 4 8 2 2+ = + = =
AC = 2 2(8 – 3) (6 – 1) 25 25 50 5 2+ = + = =

ø˚À˝√√Ó≈¬, AB + BC = 3 2 2 2 5 2 AC,+ = =  ·øÓ¬Àfl¡ ’±ø˜ fl¡í¬ı ¬Û±À1± Œ˚ A, B ’±1n∏

C ø¬ıμ≈Àfl¡ ◊̋√√È¬± ¤fl¡À1‡œ ˛̊º ·øÓ¬Àfl¡, ŒÓ¬›“À˘±fl¡ ¤Î¬±˘ ¸1˘À1‡±Ó¬ ¬ıø˝√√ÀÂ√º

¿äÂS 7.6

˙±1œ

ô¶y
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ëÂ×ðÃ±ýÃÃ1í 4 Ð x y (x , y) (7, 1) 

(3, 5) 

ü÷±ñ±ò Ð P(x, y) A(7, 1) B(3, 5) 

AP = BP. AP2 = BP2

(x – 7)2 + (y – 1)2 = (x – 3)2 + (y – 5)2

x2 – 14x + 49 + y2 – 2y + 1 = x2 – 6x + 9 + y2 – 10y + 25

x – y = 2, 

÷™LÂõÉ Ð x – y = 2 

A B 

AB

x – y = 2 AB 

7.7

ëÂ×ðÃ±ýÃÃ1í 5 Ð y-

A(6, 5) B(– 4, 3)

ü÷±ñ±ò Ð y-

(0,

y) P(0, y) A

B
(6 – 0)2 + (5 – y)2 = (– 4 – 0)2 + (3 – y)2

36 + 25 + y2 – 10y = 16 + 9 + y2 – 6y

4y = 36, y = 9

(0, 9).

AP = 2 2(6 – 0) (5 – 9) 36 16 52   

BP = 2 2(– 4 – 0) (3 – 9) 16 36 52   

ÎéÂ±ßÁ± Ð y- AB

0, 9

¿äÂS 7.7
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ÕòÅúÏùòÏ 7.1
1. Ó¬˘1 õ∂øÓ¬À˚±1 ø¬ıμ≈1 ˜±Ê√1 ”√1Q øÚÌ«̊ ˛ fl¡1±

(i) (2, 3), (4, 1) (ii) (– 5, 7), (– 1, 3) (iii) (a, b), (– a, – b)
2. (0, 0) ’±1n∏ (36, 15) 1 ˜±Ê√1 ”√1Q Î¬◊ø˘›ª±º Ó≈¬ø˜ ¤øÓ¬ ˛̊± ›¬Û11 7.2 ’Ú≈À26√√Ó¬

’±À˘±‰¬Ú± fl¡1± A ’±1n∏ B Ú·1 ≈√‡Ú1 ˜±Ê√1 ”√1Q Î¬◊ø˘ ˛̊±¬ı ¬Û±ø1¬ı±ÀÚ∑

3. (1, 5), (2, 3) ’±1n∏ (– 2, – 11) ø¬ıμ≈Àfl¡ ◊̋√√È¬± ¤fl¡À1‡œ ˛̊ ˝√√ ˛̊ÀÚ øÚÌ«̊ ˛ fl¡1±º

4. (5, – 2), (6, 4) ’±1n∏ (7, – 2) ø¬ıμ≈Àfl¡ ◊̋√√È¬± ¤È¬± ¸˜ø¡Z¬ı±U øS ≈̂¬Ê√1 ˙œ ∏̄«ø¬ıμ≈ ˝√√ ˛̊ ŒÚ Ú˝√√ ˛̊

¬Û1œé¬± fl¡1±º

5. ¤È¬± Œ|Ìœ Œfl¡±Í¬±Ó¬ 4 Ê√Ú ¬ıg≈ ø‰¬S

7.8Ó¬ ø√ ˛̊±1 √À1 A, B, C ’±1n∏

D ¶ö±ÚÓ¬ ¬ıø˝√√ÀÂ√º ‰¬•Û± ’±1n∏

‰¬±À˜ø˘ Œ|Ìœ Œfl¡±Í¬±Õ˘ Œ¸±˜±˝◊√√

·í˘ ’±1n∏ ’˘¬Û ¸˜˚˛ øÚ1œé¬Ì

fl¡1±1 ¬Û±Â√Ó¬ ‰¬•Û±˝◊√ √ ‰¬±À˜ø˘fl¡

¸≈øÒÀ˘, ìABCD ¤È¬± ¬ı·« ¬ı≈ø˘

Ó≈¬ø˜ Ú±ˆ¬±¬ı±ÀÚ∑î ‰¬±À˜ø˘À˚˛ ¬ı·«

Ú˝√√í¬ı ¬ı≈ø˘ Ê√Ú±À˘º ”√1Q1 ¸”S

¬ı…ª˝√√±1 fl¡ø1 ŒÓ¬›“À˘±fl¡ ≈√Ê√Úœ1

Œfl¡±Ú qX øÚ1+¬ÛÌ fl¡1±º

6. Ó¬˘1 ø¬ıμ≈ø¬ı˘±Àfl¡ ˚ø√ ‰¬Ó≈¬ˆ¬«≈Ê√ ·Í¬Ú

fl¡À1 ŒÓ¬ÀÚ˝√√íÀ˘ Œ¸˝◊√√ ‰¬Ó≈¬ˆ¬«≈Ê√1

¶§1+¬Û øÚÌ«˚˛ fl¡1± ’±1n∏ ŒÓ¬±˜±1

Î¬◊M√√11 ¸¬ÛÀé¬ fl¡±1Ì √±ø„√√ Ò1±

(i) (– 1, – 2), (1, 0), (– 1, 2), (– 3, 0)
(ii) (–3, 5), (3, 1), (0, 3), (–1, – 4)
(iii) (4, 5), (7, 6), (4, 3), (1, 2)

7. (2, –5) ’±1n∏ (–2, 9) ø¬ıμ≈ ≈√È¬±1¬Û1± ¸˜”√1QÓ¬ x ’é¬1 ›¬Û1Ó¬ Ôfl¡± ø¬ıμ≈ÀÈ¬± øÚÌ«̊ ˛ fl¡1±º

8. y 1 Œ¸ ◊̋√√ ˜±Ú øÚÌ«̊ ˛ fl¡1± ˚±1 ¬ı±À¬ı P(2, – 3) ’±1n∏ Q(10, y) ø¬ıμ≈ ≈√È¬±1 ˜±Ê√1 ”√1Q 10
¤fl¡fl¡ ˝√√ ˛̊º

9. ˚ø√ Q(0, 1) ø¬ıμ≈ÀÈ¬± P(5, –3) ’±1n∏ R(x, 6) 1 ¬Û1± ¸˜”√1ªÓ«¬œ ŒÓ¬ÀôL x’1 ˜±Ú

Î¬◊ø˘›ª±º Ó¬≈√¬Ûø1 QR ’±1n∏ PR ”√1QÀfl¡ ◊̋√√È¬± Î¬◊ø˘›ª±º

10. x ’±1n∏ y 1 ˜±Ê√1 ¸•Ûfl«¡ Î¬◊ø˘›ª± ˚±ÀÓ¬ (x, y) ø¬ıμ≈ÀÈ¬± (3, 6) ’±1n∏ (– 3, 4) ø¬ıμ≈

≈√È¬±1¬Û1± ¸˜”√1ªÓ«¬œ √̋√̊ ˛º

¿äÂS 7.8

˙±1œ

ô¶y
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¿äÂS 7.10

7.3. ¿ÂõöÂ±æÃò üÓS Section Formula

7.2 

A B 

P relay

tower P

 B P A 

P AB 

AB 1 : 2 

7.9 A O

1 B 

36, 15) P 

P

P (x, y) P B x- D 

E BE PC 

POD BPC 
OD OP 1

PC PB 2
  , 

PD OP 1

BC PB 2
 

1

36 2

x

x



1

15 2

y

y
 



x=12 y=5

P(12,

5) OP : PB = 1 : 2.

general formula

A(x1, y1) B(x2, y2) 

P(x, y) AB m1 :

m2, 

1

2

PA

PB

m

m
   7.10

¿äÂS 7.9
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x AR, PS BT AQ PC x-

PAQ ~ BPC
PA AQ

BP PC
  = 

PQ

BC
..... (1)

AQ = RS = OS – OR = x – x1
PC  = ST = OT – OS = x2 – x
PQ = PS – QS = PS – AR = y – y1
BC = BT– CT = BT – PS = y2 – y

(1)

1

2

m

m
= 1 1

2 2

x x y y

x x y y

 


 

1

2

m

m
= 1

2

x x

x x




x = 1 2 2 1

1 2

m x m x

m m




1

2

m

m
= 1

2

y y

y y


 y = 1 2 2 1

1 2

m y m y

m m




A(x1, y1) B(x2, y2) m1 : m2 

P(x, y) 

1 2 2 1 1 2 2 1

1 2 1 2

,m x m x m y m y

m m m m

  
   

..... (2)

section formula A, P 

B y-

P AB k : 1 P 

2 1 2 1,
1 1

kx x ky y

k k

  
   

¿ÂõËúø ̧Õ»¦š± Special Case  1:1

A(x1, y1)  B(x2, y2)

P 

1 2 1 2 1 2 1 21 1 1 1, ,
1 1 1 1 2 2

x x y y x x y y                 .
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ëÂ×ðÃ±ýÃÃ1í 6 Ð (4, – 3) (8, 5) 3 : 1 

ü÷±ñ±ò Ð P(x, y) 

x = 
3(8) 1(4)

7
3 1





,  y = 

3(5) 1(–3)
3

3 1






 (7, 3)

ëÂ×ðÃ±ýÃÃÃ1í 7 Ð (– 4, 6) A(– 6, 10) B(3, – 8) 

ü÷±ñ±ò Ð (– 4, 6) AB m1 : m2 

(– 4, 6) = 1 2 1 2

1 2 1 2

3 6 –8 10,m m m m

m m m m

  
   

..... (1)

(x, y) = (a, b) x = a y = b.

– 4 = 1 2

1 2

3 6m m

m m




1 2

1 2

8 10
6

m m

m m

 




– 4 = 1 2

1 2

3 6m m

m m




 – 4m1 – 4m2 = 3m1 – 6m2

7m1 = 2m2

m1 : m2 = 2 : 7

y-

1 2

1 2

8 10m m

m m

 


 = 

1

2

1

2

8 10

1

m

m
m

m

 


 = 

2
8 10

7 6
2

1
7

  




(– 4, 6) A(– 6, 10) B(3, – 8) 

2 : 7 

¿ÂõßÁŠ ü÷±ñ±ò Alternatively  m1 : m2 
1

2

:1,
m

m
 k : 1
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(– 4, 6) AB k : 1 

(– 4, 6) =
3 6 8 10,

1 1

k k

k k

   
   

....(2)

– 4 = 
3 6

1

k

k




– 4k – 4 = 3k – 6

7k = 2

k : 1 = 2 : 7

y- 

(– 4, 6) A(–6, 10) B(3, – 8) 2 : 7

ÎéÂ±ßÁ± Ð A, P B PA

PB

ëÂ×ðÃ±ýÃÃ1í 8 Ð A(2, – 2) B(– 7, 4) 

ü÷±ñ±ò Ð AB

P Q 

AP = PQ = QB 7.11

P AB 1 : 2 

P 

1( 7) 2(2) 1(4) 2( 2),
1 2 1 2

    
   

, (–1, 0)

Q AB 2 : 1 Q 

2( 7) 1(2) 2(4) 1( 2),
2 1 2 1

    
   

, (– 4, 2)

A B 

(–1, 0) (– 4, 2)

ÎéÂ±ßÁ± Ð Q PB 

¿äÂS 7.11
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ëÂ×ðÃ±ýÃÃ1í 9 Ð (5, – 6)  (–1, – 4) y-

ü÷±ñ±ò Ð k : 1 AB k : 1

 
5 4 6,

1 1

k k

k k

    
   

y- y-  0

5

1

k

k

 


= 0

k = 5

5 : 1 k 

13
0,

3

 
 
 

ëÂ×ðÃ±ýÃÃ1í 10 Ð A(6, 1), B(8, 2), C(9, 4) D(p, 3) 

p 

ü÷±ñ±ò Ð
AC  = BD 

6 9 1 4,
2 2

  
 
 

 = 
8 2 3,

2 2

p  
 
 

15 5,
2 2

 
 
 

 = 
8 5,

2 2

p 
 
 

15

2
 = 

8

2

p
, p = 7

ÕòÅúÏùòÏ 7.2

1. (–1, 7) (4, –3) 2 : 3 

2. (4, –1) (–2, –3) 
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3.

ABCD 

1 

100 

1

7.12

AD

AD
1
4

 

AD  
1
5  

4. (– 1, 6) (– 3, 10) (6, – 8) 

5. A(1, – 5) B(– 4, 5) x-

6. (1, 2), (4, y), (x, 6) (3, 5) 

x y

7. AB A (2,

– 3) B (1, 4)

8. A B  (– 2, – 2) (2, – 4), P 

AP = 
3 AB
7 P  AB 

9. A(– 2, 2) B(2, 8) 

¿äÂS 7.12
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10. 

(3, 0), (4, 5), (– 1, 4) (– 2, – 1)

[ = 
1
2

 ]

7.4. ¿SöÅÂæÃ1 ßÁ±¿ù Area of a Triangle

= 
1
2

 ×  × 

ABC 

A(x1, y1), B(x2,

y2) C(x3, y3) A, B C 

x- AP, BQ 

CR ABQP,

APRC BQRC 

7.13 

7.13 ABC = ABQP 

+ APRC – BQRC 

= 
1
2

¿äÂS 7.13

(x
2
, y

2
)

A(x
1
, y

1
)

C(x
3
, y

3
)



208 á¿íîÂ

ABC = 
1

2
(BQ + AP)QP +

1

2
(AP + CR)PR –

1

2
(BQ + CR)QR

= 2 1 1 2 1 3 3 1 2 3 3 2
1 1 1

( )( ) ( )( ) ( )( )
2 2 2

y y x x y y x x y y x x       

=  1 2 3 2 3 1 3 1 2

1
( – ) + ( – ) + ( – )

2
x y y x y y x y y

ABC 

 1 2 3 2 3 1 3 1 2
1

( ) (
2

x y y x y y x y y      

ëÂ×ðÃ±ýÃÃ1í 11 Ð (1, –1), (–4, 6) (–3, –5); 

ü÷±ñ±ò Ð A(1, –1), B(–4, 6) C (–3, –5)

=  1
1 (6 5) ( 4) ( 5 1) ( 3) ( 1 6)

2
        

= 
1

(11 16 21)
2

   = 24

24 

ëÂ×ðÃ±ýÃÃ1í 12 Ð A(5, 2), B(4, 7) C(7, –4) 

ü÷±ñ±ò Ð A(5, 2), B(4, 7) C (7, – 4) 

=  1
5 (7 4) 4 ( 4 2) 7 (2 7)

2
     

= 
1

(55 24 35)
2

 

= 
4

2
2


 

–2 
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2

= 2 

ëÂ×ñ±ýÃÃ1í 13 Ð P(–1.5, 3), Q(6, –2) R(–3, 4) 

ü÷±ñ±ò Ð 

=  1
1.5( 2 4) 6(4 3) ( 3)(3 2)

2
       

= 
1

(9 6 15) 0
2

  

0 

0 

ëÂ×ðÃ±ýÃÃ1í 14 Ð A(2, 3), B(4, k)  C(6, –3)  k 

ü÷±ñ±ò Ð
0 

 1
2( 3) 4( 3 3) 6(3 )

2
k k       = 0

1
( 4 ) 0

2
k 

k = 0

ABC =  1
2(0 3) 4( 3 3) 6(3 0) 0

2
      

ëÂ×ðÃ±ýÃÃ1í 15 Ð A(–5, 7), B(– 4, –5), C(–1, –6) D(4, 5) 

ABCD 

ü÷±ñ±ò Ð B D ABD BCD 

ABD  =  1
5( 5 5) ( 4)(5 7) 4(7 5)

2
       

= 
1

(50 8 48)
2

  106
53

2
 
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BCD  =  1
4( 6 5) – 1(5 5) 4( 5 6)

2
      

 = 
1

(44 10 4) 19
2

    

ABCD = 53 + 19 = 72 

ÎéÂ±ßÁ± Ð

ÕòÅúÏùòÏ 7.3

1.
(i) (2, 3), (–1, 0), (2, – 4)
(ii) (–5, –1), (3, –5), (5, 2)

2. ‘k’ 
(i) (7, –2), (5, 1), (3, k)
(ii) (8, 1), (k, – 4), (2, –5)

3. (0, –1), (2, 1) (0, 3) 

4. (–4, –2), (–3, –5),
(3, –2) (2, 3)

5. 3
ABC 

A(4, – 6), B(3, –2)  C(5, 2)

 7.4 [Ü¿26ÃßÁ]*

1. 2x + y – 4 = 0 A(2, – 2) B(3, 7) 

2. x y (x, y), (1, 2) (7, 0) 

3. (6, –6), (3, –7) (3, 3) 

* 



¦š±ò±ÑßÁ æÃÉ±¿÷¿îÂ 211

4. ¤È¬± ¬ı·«1 ≈√È¬± ø¬ı¬Û1œÓ¬ ˙œ ∏̄« ø¬ıμ≈ ˝√√í˘ (–1, 2) ’±1n∏ (3, 2) º ¬ı·«1 ’±Ú ≈√È¬± ˙œ ∏̄«ø¬ıμ≈ øÚÌ«̊ ˛

fl¡1±º

5. fl‘¯ûÚ·11 ¤‡Ú ˜±Ò…ø˜fl¡

ø¬ı √…±˘˚˛1 √˙˜ Œ|Ìœ1

ø˙é¬±Ô«œ¸fl¡˘fl¡ ¬ı±ø·‰¬± ¬Û±øÓ¬¬ı1

¬ı±À¬ı ¤È≈¬fl≈¡1± ’± ˛̊Ó¬±fl¡±1 ˜±øÈ¬

’±¬ı∞I◊Ú ø√ ˛̊± ˝√√í˘º ˜±øÈ¬ È≈¬fl≈¡1±1

¸œ˜±Ó¬ l ø˜È¬±11 ’±“Ó¬À1 ’±“Ó¬À1

fl‘¡¯û‰”¬Î¬̌±1 ¬Û≈ø˘ Œ1±¬ÛÌ fl¡1± √̋√í˘º

ø‰¬S 7.14 Ó¬ ø√ ˛̊±1 √À1 ˜±øÈ¬

È≈¬fl≈¡1±Ó¬ øS ≈̂¬Ê√±fl¡±11 ’˘¬Û˜±Ú

‚“±˝√√øÚ ’±ÀÂ√º ø˙é¬±Ô«œø¬ı˘±Àfl¡

˜±øÈ¬ È≈¬fl≈¡1±1 ’ªø˙©Ü ’—˙Ó¬ Ù≈¬˘1 &øÈ¬ ø “̧ø‰¬¬ı ˘±À·º

(i) A ø¬ıμ≈fl¡ ”̃̆ ø¬ıμ≈ Òø1 øS ≈̂¬Ê√ÀÈ¬±1 ˙œ ∏̄«ø¬ıμ≈ ø¬ı˘±fl¡1 ¶ö±Ú±—fl¡ Î¬◊ø˘›ª±º

(ii) ˚ø C fl¡ ”̃̆ ø¬ıμ≈ ¬ı≈ø˘ Ò1± ˝√√ ˛̊ ŒÓ¬ÀÚ˝√√íÀ˘ ΔPQR 1 ˙œ ∏̄«ø¬ıμ≈ø¬ı˘±fl¡1 ¶ö±Ú±—fl¡ øfl¡

˝√√í¬ı∑ ¤ ◊̋√√ ¬Ûø1ø¶öøÓ¬ Œfl¡ ◊̋√√È¬±Ó¬ øS ≈̂¬Ê√ ≈√È¬±1 fl¡±ø˘ Î¬◊ø˘›ª±º

◊̋√√ ˛̊±1 ¬Û1± ŒÓ¬±˜±À˘±Àfl¡ øfl¡ ˘é¬… fl¡ø1˘±∑

6. ΔABC 1 ˙œ ∏̄«ø¬ıμ≈ Œfl¡ ◊̋√√È¬± A(4, 6), B(1, 5) ’±1n∏ C(7, 2) º ¤Î¬±˘ Œ1‡± ¤ÀÚˆ¬Àª È¬Ú±

˝√√í˘ Œ˚ ˝◊√√ AB ’±1n∏ AC fl¡ SêÀ˜ D ’±1n∏ E ø¬ıμ≈Ó¬ ŒÂ√√ fl¡À1 ’±1n∏ ŒÓ¬øÓ¬˚˛±

AD AE 1
AB AC 4= =  ˝√√ ˛̊º ΔADE 1 fl¡±ø˘ øÚÌ«̊ ˛ fl¡1± ’±1n∏ ¤ ◊̋√√ ˜±Ú ΔABC 1 fl¡±ø˘1 ˘·Ó¬

Ó≈¬˘Ú± fl¡1±º [Î¬◊¬Û¬Û±√… 6.2 ’±1n∏ 6.6 ˜ÚÓ¬ Œ¬ÛÀ˘±ª±]º

7. Ò1±˝√√í˘, A(4, 2), B(6, 5) ’±1n∏ C(1, 4) ø¬ıμ≈Àfl¡ ◊̋√√È¬± ΔABC 1 ˙œ ∏̄«ø¬ıμ≈.
(i) A 1 ¬Û1± È¬Ú± ˜Ò…˜± ◊̋√√ BC fl¡ D ø¬ıμ≈Ó¬ ŒÂ√√ fl¡À1º D ø¬ıμ≈1 ¶ö±Ú±—fl¡ øÚÌ«̊ ˛ fl¡1±º

(ii) AD 1 ›¬Û1Ó¬ P ø¬ıμ≈ÀÈ¬± ¤ÀÚˆ¬±À¬ı ’±ÀÂ√ Œ˚ AP : PD = 2 : 1; P 1 ¶ö±Ú±—fl¡ øÚÌ«̊ ˛

fl¡1±º

(iii) Q ’±1n∏ R ø¬ıμ≈ ≈√È¬± SêÀ˜ BE ’±1n∏ CF ˜Ò…˜±1 ›¬Û1Ó¬ ’±ÀÂ√ ˚±ÀÓ¬ BQ : QE =
2 : 1 ’±1n∏ CR : RF = 2 : 1; Q ’±1n∏ R1 ¶ö±Ú±—fl¡ Î¬◊ø˘›ª±º

(iv) ◊̋√√ ˛̊±1¬Û1± ŒÓ¬±˜±À˘±Àfl¡ øfl¡ ˘é¬… fl¡ø1˘±∑

[ŒÈ¬±fl¡± – øS ≈̂¬Ê√1 ˜Ò…˜± øÓ¬øÚÎ¬±˘1 Î¬◊Õ˜˝√√Ó¬œ ˛̊± ø¬ıμ≈ÀÈ¬±fl¡ ˆ¬±1Àfl¡f [centroid] ¬ı≈ø˘

Œfl¡±ª± ˝√√ ˛̊ ’±1n∏ ◊̋√√ ˜Ò…˜± ¤Î¬±˘fl¡ 2 : 1 ’Ú≈¬Û±Ó¬Ó¬ ˆ¬±· fl¡À1º]

¿äÂS     7.14
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(v) A(x1, y1), B(x2, y2) C(x3, y3) ABC 

8. ABCD A(–1, –1), B(– 1, 4), C(5, 4) D(5, – 1) 

 P, Q, R S AB, BC, CD  DA PQRS

7.5 ü±1±Ñú Summary

1. P(x1, y1) Q(x2, y2)  2 2
2 1 2 1( ) ( ) .x x y y  

2. P(x, y) 2 2 .x y

3. A(x1, y1)  B(x2, y2) m1 : m2 

P(x, y) 1 2 2 1 1 2 2 1

1 2 1 2

,m x m x m y m y

m m m m

  
   

4. P(x1, y1)  Q(x2, y2) 

1 2 1 2,
2 2

x x y y 
 
 

 
.

5. (x1, y1), (x2, y2)  (x3, y3) 

1 2 3 2 3 1 3 1 2
1 ( ) ( ) ( )
2

x y y x y y x y y      

ÂóìÂÿÅÍ»Íù Û¿éÂ ÎéÂ±ßÁ± (A Note To The Reader)

ÕòÅË26Ãð 7.3 îÂ Õ±Ëù±äÂò± ßÁ1± ¿ÂõöÂ±æÃò üÓSËéÂ±îÂ A(x
1
, y

1
) Õ±1n¸ B(x

2
, y

2
) ¿ÂõµÅ

üÑËû±áÏ Î1à±ßÁ m
1
 : m

2 
ÕòÅÂó±îÂîÂ Õ™L¿ÂõÇöÂ  ßÁ1± P ¿ÂõµÅ1 ¦š±ò±ÑßÁ (x, y) îÂùîÂ

¿ðÃûþ±1 ðÃË1 ÎÂó±»± û±ûþ-  x = 1 2 2 1

1 2

m x m x

m m




, y = 1 2 2 1

1 2

m y m y

m m




÷ò ßÁ1± Îû ý×ÃÃûþ±îÂ, PA : PB = m
1
 : m

2
. û¿ðÃËýÃÃ P ¿ÂõµÅËéÂ± A Õ±1n¸ B 1 ÷±æÃîÂ

ò±ï±¿ßÁ AB Î1à±1 ÝÂó1îÂ AB Î1à±àG1 Âõ±¿ýÃÃ1îÂ ï±ËßÁ Õ±1n PA : PB = m
1
 : m

2
,

ÎîÂ¿îÂûþ± ßÁÝÒËû P Îûþ AB ßÁ Âõ¿ýÃÃ¿ÂõÇöÂ ßÁ¿1ËåÃ¼ Ûý×ÃÃ Âó¿1¿¦š¿îÂîÂ ¿ûËéÂ± ¿ÂõöÂ±æÃò üÓS ýÃÃ’Âõ
Ûý×ÃÃ ¿Âõø¸Ëûþ ÝÂó11 Î|íÏîÂ Âó¿ìÂÿÂõÍù Âó±Âõ±¼
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¿SËßÁ±í¿÷¿îÂ1 Âó¿1äÂûþ
(Introduction to Trigonometry)

There is perhaps nothing which so occupies the middle
position of mathematics as trigonometry.

– J.F. Herbart (1890)

8.1 Õ»îÂ±1í± [Introduction]
ŒÓ¬±˜±À˘±Àfl¡ ◊̋√√øÓ¬˜ÀÒ… øS ≈̂¬Ê√1 ø¬ı ∏̄À ˛̊, ø¬ıÀ˙ ∏̄Õfl¡ ¸˜Àfl¡±Ìœ øS ≈̂¬Ê√1 ø¬ı ∏̄À ˛̊, ’±·1 Œ|ÌœÓ¬

’Ò…˚˛Ú fl¡ø1Â√±º ’±˜±1 Œ‰¬Ã¬Û±˙1¬Û1± ¤øÓ¬˚˛±

øfl¡Â≈√̃ ±Ú Î¬◊√± √̋√1Ì ˘›“ ø˚ø¬ı˘±fl¡Ó¬ ¸˜Àfl¡±Ìœ øS ≈̂¬Ê√

·Í¬Ú Δ √̋√ÀÂ√ ¬ı≈ø˘ fl¡äÚ± fl¡ø1¬ı ¬Û±ø1º Î¬◊√± √̋√1Ì¶§1+À¬Û

1. Ò1± ˝√√í˘ ¤‡Ú ¶≈®˘1 Â√±S-Â√±Sœø¬ı˘±fl¡ fl≈¡Ó≈¬¬ı

ø˜Ú±1 √˙«Ú fl¡ø1¬ıÕ˘ ·í˘º ¤Ê√Ú Â√±S˝◊√√ ˚ø√

ø˜Ú±1ÀÈ¬±1 ˙œ¯∏«Õ˘ ‰¬±˚˛ ŒÓ¬ÀÚ˝√√íÀ˘ ø‰¬S 8.1Ó¬

ø√˚˛±1 √À1 ¤È¬± ¸˜Àfl¡±Ìœ øSˆ≈¬Ê√ ·Í¬Ú Δ˝√√ÀÂ√

¬ı ≈ ø˘ fl¡äÚ± fl¡ø1¬ı ¬Û±ø1º õ∂fl ‘ ¡Ó ¬ÀÓ¬

ŒÚ±ÀÊ√±‡±Õfl¡ Â√±SÊ√ÀÚ ø˜Ú±1ÀÈ¬±1 Î¬◊2‰¬Ó¬±

Î¬◊ø˘˚˛±¬ı ¬Û±ø1¬ıÀÚ∑

2. Ò1± √̋√í˘ ¤Ê√Úœ ŒÂ√±ª±˘œ Ú√œ1 ¬Û±1Ó¬ ’ªø¶öÓ¬

ŒÓ¬›“À˘±fl¡1 ‚1ÀÈ¬±1 Œ¬ı˘fl¡øÚÓ¬ ¬ıø˝√√ ’±ÀÂ√º

Ó¬±˝◊√√ Ú√œ‡Ú1 ø¸¬Û±À1 Ôfl¡± ˜øμ1 ¤È¬±1

‡Èƒ¬‡øÈ¬1 Ù≈¬˘1 È¬±¬ı ¤È¬±Õ˘ Ó¬˘1 ø√À˙ ‰¬± ◊̋√√

¬¿äÂS 8.1

¬¿äÂS 8.2

Õ©†÷
ÕñÉ±ûþ
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’±ÀÂ√º ¤ ◊̋√√ Œé¬SÀÓ¬± ø‰¬S 8.2Ó¬ ø√ ˛̊±1 √À1 ¤È¬± ¸˜Àfl¡±Ìœ øS ≈̂¬Ê√ ·Í¬Ú Œ˝√√±ª± ¬ı≈ø˘ fl¡äÚ±

fl¡ø1¬ı ¬Û±ø1º ˚ø√ ŒÓ¬±˜±À˘±Àfl¡ ŒÂ√±ª±˘œÊ√Úœ ¬ıø˝√√ Ôfl¡± ¶ö±Ú1 Î¬◊2‰¬Ó¬± Ê√±Ú±, ŒÓ¬ÀÚ˝√√íÀ˘

Ú√œ‡Ú øfl¡˜±Ú ¬ı˝√√˘ Î¬◊ø˘ ˛̊±¬ı ¬Û±ø1¬ı±ÀÚ∑

3. Ò1± ˝√√í˘ ·1˜ ¬ı± ˛̊≈¬Û”Ì« Œ¬ı ≈̆Ú ¤È¬± ›¬Û1Ó¬

’±ÀÂ√º ŒÂ√±ª±˘œ ¤Ê√ÚœÀ˚̨ ’±fl¡±˙Ó¬ Œ¬ı ≈̆ÚÀÈ¬±

Œ√‡± ¬Û±À˘ ’±1n∏ ˜±fl¡fl¡ fl¡í¬ıÕ˘ øˆ¬Ó¬1Õ˘

Œ√Ãø1 ·í˘º ˜±Àfl¡ Œ¬ı ≈̆ÚÀÈ¬± ‰¬±¬ıÕ˘ Ó¬Ó¬±

ΔÓ¬ ˛̊±Õfl¡ ¬ı±ø˝√√1Õ˘ ’±ø˝√√˘º ŒÂ√±ª±˘œÊ√ÚœÀ ˛̊

õ∂Ô˜ÀÓ¬ Œ√À‡±ÀÓ¬ Œ¬ı˘≈ÚÀÈ¬± A ¶ö±ÚÓ¬

’±øÂ√˘º øfl¡c ø¬Û‰¬1¬ı±1 ˜±fl¡ ’±1n∏ Ê√œÀ ˛̊fl¡

≈√À ˛̊± Œ˚øÓ¬ ˛̊± Œ¬ı ≈̆ÚÀÈ¬± ‰¬±¬ıÕ˘ ’±ø˝√√øÂ√˘ ŒÓ¬øÓ¬ ˛̊± ◊̋√√ Î¬◊ø1 Δ· ’±Ú ¤È¬± ¶ö±Ú B ¬Û±À˘ Δ·º

¤øÓ¬ ˛̊± ŒÓ¬±˜±À˘±Àfl¡ ˜±øÈ¬1 ¬Û1± Œ¬ı ≈̆ÚÀÈ¬±1 Î¬◊ißøÓ¬ Î¬◊ø˘ ˛̊±¬ı ¬Û±ø1¬ı±ÀÚ∑

›¬Û11 ¤˝◊√√ ’±È¬±˝◊√√Àfl¡˝◊√√È¬± ’ª¶ö±ÀÓ¬˝◊√√ ”√1Q ¬ı± Î¬◊2‰¬Ó¬± Î¬◊ø˘˚˛±¬ıÕ˘ øfl¡Â≈√˜±Ú ·±øÌøÓ¬fl¡

Œfl¡Ã˙˘ õ∂À˚˛±· fl¡ø1¬ı ¬Û±ø1 ø˚ÀÈ¬± ·øÌÓ¬1 ¤È¬± ˆ¬±· ëøSÀfl¡±ø˜øÓ¬íÓ¬ ’Ò…˚˛Ú fl¡1± ˝√√˚˛º ¤˝◊√√

øSÀfl¡±Ìø˜øÓ¬ ˙sÀÈ¬± ¢∂œfl¡ ˆ¬±¯∏±1 ‘Tri’ [˚±1 ’Ô« ëøÓ¬øÚí], ‘gon’ [˚±1 ’Ô« ë¬ı±Uí] ’±1n∏

‘metron’ [˚±1 ’Ô« ëŒÊ√±‡í]1 ¬Û1± Œ˘±ª± Δ˝√√ÀÂ√º √1±‰¬˘ÀÓ¬ øSÀfl¡±Ìø˜øÓ¬ ˝√√í˘ øSˆ≈¬Ê√1

Œfl¡±Ì ’±1n∏ ¬ı±U1 ¸•Ûfl«¡ ’±À˘±‰¬Ú± fl¡1± ¤È¬± ø¬ı¯∏˚˛º øSÀfl¡±Ìø˜øÓ¬1 ‰¬‰«¬±1 õ∂±‰¬œÚÓ¬˜ Ó¬Ô…

˝◊√√øÊ√5 ’±1n∏ Œ¬ıø¬ı˘ÚÓ¬ Œ¬Û±ª± Δ·ÀÂ√º ’±·1 ø√Ú1 ŒÊ√…±øÓ¬ø¬ı«√¸fl¡À˘ ˝◊√√˚˛±1 ¸˝√√±˚˛Ó¬ ¬Û‘øÔªœ1

¬Û1± ¢∂˝√√-Úé¬Sø¬ı˘±fl¡1 ”√1Q Î¬◊ø˘˚˛±˝◊√√øÂ√˘º ’±ÚÀ˝√√ Ú±˘±À· ¤øÓ¬˚˛±›, ˝◊√√ø?Úœ˚˛±ø1— ’±1n∏

Œˆ¬ÃøÓ¬fl¡ ø¬ı:±ÚÓ¬ ¬ı…ª˝√√+Ó¬ Œ¬ıøÂ√ˆ¬±· õ∂˚≈øMê√ ø¬ı√…±1 Î¬◊ißÓ¬ ¬ÛXøÓ¬ øSÀfl¡±Ìø˜øÓ¬1 Ò±1Ì±1

›¬Û1Ó¬ õ∂øÓ¬øáÓ¬º

¤˝◊√√ ’Ò…±˚˛Ó¬, ¤È¬± ¸˜Àfl¡±Ìœ øSˆ≈¬Ê√1 ¸”ÑÀfl¡±Ì ø¬ı˘±fl¡1 ¸±À¬ÛÀé¬ Ó¬±1 ¬ı±Uø¬ı˘±fl¡1

øfl¡Â≈√˜±Ú ’Ú≈¬Û±Ó¬1 ø¬ı ∏̄À ˛̊ ’±ø˜ ’±À˘±‰¬Ú± fl¡ø1˜º ¤˝◊√√ ’Ú≈¬Û±Ó¬ ø¬ı˘±fl¡fl¡ ëŒfl¡±Ì1 øSÀfl¡±Ìø˜øÓ¬fl¡
’Ú≈¬Û±Ó¬í [trigonometric ratios of the angle] Œ¬ı±À˘º ’±˜±1 ’±À˘±‰¬Ú± ˜±S ¸”Ñ

Œfl¡±ÌÀÓ¬˝◊√√ ¸œ˜±¬ıX Ô±øfl¡¬ıº Œ¸À˚˛ ˝√√íÀ˘›, ¤˝◊√√ ’Ú≈¬Û±Ó¬ ’Ú… Œfl¡±ÌÕ˘› ¸•x¸±ø1Ó¬ fl¡ø1¬ı

¬Û±ø1º ’±ø˜ ˝◊√√˚˛±Ó¬ 0° ’±1n∏ 90° Œfl¡±Ì1 øSÀfl¡±Ìø˜øÓ¬fl¡ ’Ú≈¬Û±Ó¬À1± ¸—:± √±ø„√√ Òø1˜º ’±ø˜

øfl¡Â≈√˜±Ú ø¬ıÀ˙¯∏ Œfl¡±Ì1 øSÀfl¡±Ìø˜øÓ¬fl¡ ’Ú≈¬Û±Ó¬ ·ÌÚ± fl¡ø1˜ ’±1n∏ ¤˝◊√√ ’Ú≈¬Û±Ó¬ ø¬ı˘±fl¡fl¡

Ê√øÎ¬ˇÓ¬ fl¡ø1 øfl¡Â≈√˜±Ú ’Àˆ¬√ Î¬◊ø˘˚˛±˜º ¤˝◊√ √ ’Àˆ¬ø¬ı˘±fl¡fl¡ ëøSÀfl¡±Ìø˜øÓ¬fl¡ ’Àˆ¬√í

[trigonometric identities] Œ¬ı±À˘º

¿äÂS 8.3
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8.2. ¿SËßÁ±í¿÷¿îÂßÁ ÕòÅÂó±îÂî Trigonometric Ratios
8.1

 8.44 ABC 

CAB AA A
BC 

A A 
AC 

AB AA A 

A
 C 8.5 

ABC 8.4 A 

AA sine = BC
AC

A B

AA cosine = 
A AB

AC
A

AA tangent = A BC
ABA 
B
A

AA cosecant = 
1 AC

A sine BCA sine

AA secant = 
1 AC

A  cosine ABA cosin A

¿äÂS 8.4

¿äÂS 8.5

A
 

A 

C
 
C 
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AA cotangent = 
1 A AB

A  tangent BCA 
AB

tang B

sinA, cosA, tanA, cosecA, secA 
cotA cosecA, secA cotA sinA,
cosA  tanAA

tanA = 

BC
BC sin AAC

ABAB cos A
AC

 cotA = 
cosA
sin A

.

C 8.5

‘sine’ 
500 

ardha-
jya

jya or jiva

jiva sinus
sinus sine, 

(1581–1626) sin

cosine tangent Sine 
 cosine kotijya

cosinus 1674 
‘cos’ 

Õ±ûÇÉöÂéÂ
 A.D. 476 – 550
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÷™LÂõÉ Ð sinA Sine of the angle A
sinA sin A A sin 

cosA ‘cos’ AA

ABC AC 
P ABB PM 

ACC Q ABB
QN 8.6 

PAMM A 
CABB A

QAN A 

PAM CAB 6 
PAM CAB 

AM
AB =

AP MP
AC BC

 
MP
AP = 

BC sin A
AC .

AM AB
AP AC

 = cosA, MP BC tan A
AM AB

, 

PAM A CAB 
A

sinA 
QAN 

ÎéÂ±ßÁ± Ð (sinA)2, (cosA)2 sin2A, cos2A 
cosecA = (sin A)–1  sin–1 A sin–1A sin inverse A’

¿äÂS 8.6
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sin–1AA

(theta) 
6 

ABC sin A =
1 ,
3  

BC 1
AC 3

ABC BC AC 
1 : 3 8.7

BC = k,  AC 3k,  k 
A 

AB 
AB 

AB2 = AC2 – BC2 = (3k)2 – (k)2 = 8k2 = (2 2 k)2

AB = 2 2 k

AB = 2 2 k – 2 2 k

cosA = 
AB 2 2 2 2
AC 3 3

k
k

A 
÷™LÂõÉ Ð sinA  cosAA

1 1

ëÂ×ðÃ±ýÃÃ1í 1 Ð tanA = 
4
3 , A  

ü÷±ñ±ò Ð ABC 8.8

tanA = 
BC 4
AB 3

.

¿äÂS 8.7

k
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BC = 4k, AB = 3k,  k 

AC2 = AB2 + BC2 = (4k)2 + (3k)2 = 25k2

AC = 5k

sinA = 
BC 4 4
AC 5 5

k
k , cosA = 

AB 3 3
AC 5 5

k
k

cotA = 
1 3 1 5, cosec A =

tan A 4 sin A 4

secA = 
1 5

cos A 3

ëÂ×ðÃ±ýÃÃ1í 2 Ð B Q sinB = sinQ, 
B = Q.

ü÷±ñ±ò Ð ABC PQR  sinB = sinQ 8.9

sinB = AC
AB

sinQ = 
PR
PQ

AC
AB  = 

PR
PQ

AC
PR =

AB
PQ

k ..... (1)

BC = 2 2AB AC QR = 2 2PQ – PR

BC
QR

2 2

2 2

AB AC

PQ PR

¿äÂS 8.8

¿äÂSS 8.9
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2 2 2 2

2 2

PQ PR

PQ PR

k k

2 2

2 2

PQ PR

PQ PR

k
k ..... (2)

(1) (2) 
AC
PR  = 

AB BC
PQ QR

6.4 ACB ~ PRQ B = Q.

ëÂ×ðÃ±ýÃÃ1í 3 Ð ACB C AB = 29 BC = 21 
ABC = 8.10

(i) cos2  + sin2 ,
(ii) cos2  – sin2 

ü÷±ñ±ò Ð ACB 

AC = 2 2AB BC

= 2 2(29) (21)

= (29 21) (29 21)

(8)(50) 400 20

sin  = 
AC 20 BC 21, cos =
AB 29 AB 29

(i) cos2  + sin2  = 
2 2 2 2

2
20 21 20 21 400 441 1,
29 29 84129

(ii) cos2  – sin2  = 
2 2

2
21 20 (21 20)(21 20) 41
29 29 84129

.

ëÂ×ðÃ±ýÃÃ1í 4 Ð ABC B tanA = 1, 2sinA
cosA = 1.

¿äÂS 8.10
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ü÷±ñ±ò Ð ABC tanA = 
BC
AB  = 1  8.111

BC = AB
BC = AB = k, k 

AC = 2 2AB BC = 2 2( ) ( ) 2k k k

sinA = 
BC 1
AC 2  cosA = 

AB 1
AC 2

2 sinA cosA = 1 12 1,
2 2

 

ëÂ×ðÃ±ýÃÃ1í 5 Ð OPQ P OP = 7cm OQ – PQ =
1cm 8.12 sinQ cosQ 
ü÷±ñ±òò Ð OPQ OQ2 = OP2 + PQ2

(1 + PQ)2 = OP2 + PQ2

1 + PQ2 + 2PQ = OP2 + PQ2

 1 + 2PQ = 72

PQ =24cm OQ = 1 + PQ = 25cm

sinQ = 
7
25

  cos Q = 
24
25

ÕòÅúÏùòÏÏ 8.1
1. ABC B AB = 24cm, BC=7cm

(i) sinA, cosA
(ii) sinC, cosC

2. 8.13 tanP – cotR 

3. sinA = 3 ,
4

cosA tanA 

4. 15 cotA = 8, sinA secA 

5.  sec  = 13 ,
12

 
¿äÂS 8.13

¿äÂS 8.11

¿äÂS 8.12
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6. A  B cosA = cosB, A = B.

7. cot  = 7 ,
8

(i)
(1 sin )(1 sin ) ,
(1 cos )(1 cos )

(ii) cot2 

8. 3 cotA = 4,
2

2
1 tan A
1 + tan A  = cos2 A – sin2A  

9. ABC B tanA=
1 ,
3

(i) sinA cosC + cosA sinC
(ii) cosA cosC – sinA sinC

10. PQR Q PR + QR = 25cm PQ = 5cm. sinP, cosP
tanP 

11. 
(i) tanA 1 

(ii) A secA = 12
5

(iii) cosecant of angle A cosA 
(iv) cot  A cotA.

(v) sin  = 
4
3

8.3 ÎßÁý×ÃÃéÂ±÷±ò ¿ÂõËúø ̧ÎßÁ±í1 ¿SËßÁ±í¿÷¿îÂßÁ ÕòÅÂó±îÂ Trigonometric Ratios of Some
Specific Angles

30°, 45°, 60° 90° 
0°

45° 
ABC B 45° 

(Trigonometric Ratio of 45° )
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45° , A = C = 45° 8.14 
BC = AB 

BC = AB = a.

AC2 = AB2 + BC2 = a2 + a2 = 2a2,
AC = 2a

sin 45° = 
45° BC 1

AC 2 2
a

a
B

cos 45° =
45° AB 1

AC 2 2
a

a
A

tan 45° = 45° BC 1
AB45° 

a
a

B
A

cosec 45° = 
1 2

sin 45
,

sec 45° = 
1 2

cos 45
,

cot 45° = 1 1
tan 45

.

30° 60° 
30° 60° ABC 

60°, A = B = C = 60°.
A BC AD 

8.15 
ABD ACD
BD = DC

BAD = CAD (CPCT) ¿äÂS 8.15

¿äÂSS 8.14

(Trigonometric Ratios of 30° and 60°)
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ABD D 
BAD = 30° ABD = 60° 8.15

AB = 2a.

BD = 
1 BC =
2

a  AD2 = AB2 – BD2 = (2a)2 – (a)2 = 3a2,

AD = 3a

sin30° = 
BD 1
AB 2 2

a
a ,

cos 30° = AD 3 3
AB 2 2

a
a

,

tan 30° = 
BD 1
AD 3 3

a
a .

cosec30° = 
1 2,

sin 30
 sec30° = 

1 2
cos 30 3

, cot30° = 1 3
tan 30

.

sin 60° = AD 3 3
AB 2 2

a
a

, cos 60° = 1
2

, tan 60° = 3 ,

cosec 60° = 
2 ,
3  sec 60° = 2 cot 60° = 

1
3

0° 90° 
ABC A 

A 
A 

8.16
A BC

C B
A 0° AC

AB 8.17

¿äÂS 8.16

(Trigonometric Ratios of 0° and 90°)
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¿äÂS 8.17

A 0° BC 0 

sinA = 
BC
AC 0 A 0° 

AC AB cosA = 
AB
AC 1

A = 0° sinA cosA 
sin0° = 0 cos0° = 1.

tan0° = 
sin 0°
cos 0°

= 0,

cot0° = 
1 ,

tan 0°

sec0° = 1
cos 0

 = 1 cosec0° = 1 ,
sin 0

A 90° A 
A C 

AB A B
 A  90°° C 0° AC

BC 8.18 

¿äÂS 8.18
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C, 0° A 90° AC 
BC sinAA 1 A 90° 

C, 0° AB 
cosAA 00

sin 90° = 1  cos 90° = 0.

90° 

8.1 0°, 30°, 45°, 60° 90° 

îÂ±¿ùßÁ±± 8.1

 A 0° 30° 45° 60° 90°

sin A 0
1
2

1
2

3
2

1

cos A 1 3
2

1
2

1
2 0

tan A 0
1
3 1 3

cosec A 2 2
2
3 1

sec A 1
2
3 2 2

cot A 3 1
1
3 0

÷™LÂõÉ Ð A 0° 90° 
sinA 0 1 cosA 1 0 
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ëÂ×ðÃ±ýÃÃ1í 6 Ð ABC B 
AB = 5cm ACB = 30° 8.19 
BC AC 
ü÷±ñ±ò Ð BC BC 

AB 
BC C 

AB C 
AB
BC

 = tan C 
5

BC
 = tan 30° = 

1
3

BC = 5 3  cm
AC 

sin 30° = 
AB
AC

1
2  =

5
AC AC = 10 cm

AC = 2 2 2 2AB BC 5 (5 3) cm = 10cm.

 7 Ð PQR Q 90o 8.20 PQ = 3cm 
PR = 6cm QPR PRQ 
ü÷±ñ±ò Ð PQ = 3cm

PR = 6cm.
PQ
PR  = sin R sin R = 

3 1
6 2

PRQ = 30° 

QPR = 60° 

¿äÂS 8.19

¿äÂS 8.20
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ëÂ×ðÃ±ýÃÃ1í 8 Ð sin(A – B) = 
1 ,
2  cos(A + B) = 

1 ,
2  0° < A + B  90°, 

A > B, A B 

ü÷±ñ±ò Ð sin(A – B) = 
1
2 , A – B = 30° ..... (1)

cos(A + B) = 
1
2

, A + B = 60°  ..... (2)

(1) (2)) A = 45° B = 15°.

ÕòÅúÏùòÏÏ 8.2
1.

(i) sin 60° cos 30° + sin 30° cos 60°
(ii) 2 tan2 45° + cos2 30° – sin2 60°

(iii)
cos 45°

sec 30° + cosec 30°   (iv) sin 30° + tan 45° – cosec  60°
sec 30° + cos 60° + cot 45°

(v)
2 2 2

2 2
5 cos 60 4 sec 30 tan 45

sin 30 cos 30
  (vi) ooo

ooo

60sec30sec0sec
cosec9060 cosec30 cosec

2.

(i) 2
2 tan 30

1 tan 30

(A) sin60° (B) cos60° (C) tan60° (D) sin30°

(ii)
2

2
1 tan 45
1 tan 45

(A) tan90° (B) 1 (C) sin45° (D) 0
(iii) sin 2A = 2 sin A A =

(A) 0° (B) 30° (C) 45° (D) 60°

(iv) 2
2 tan 30

1 tan 30 ?
(A) cos 60° (B) sin 60° (C) tan 60° (D) sin 30°

3. (i) tan(A + B) = 3  tan (A – B) = 
1
3 ; 0° < A + B  90°; A > B,

A B 
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(ii) sin (x + y) = 1, cos (x – y) = 
2
3 x > y,, 00 x + y  900 

x y 
4.

(i) sin (A + B) = sin A + sin B.
(ii) sin
(iii) cos  
(iv) sin  = cos
(v) A = 0o  cotA 

8.4 ÂóÓ1ßÁ ÎßÁ±í1 ¿SËßÁ±í¿÷¿îÂßÁ ÕòÅÂó±îÂî Trigonometric Ratios of Complementary
Angles

90° ABC 
B 

8.21 
A + C = 90° 

sinA = 
BC
AC

, cosA = 
AB
AC

, tanA = 
BC
AB

,
...(1)

cosec A = 
AC
BC

, sec A = 
AC
AB

, cotA = 
AB
BC

C = 90° – A 90° –
A 90° – A

AB BC

sin(90° – A) =
AB
AC

, cos(90° – A) =
BC
AC

, tan(90° – A) =
AB
BC ...(2)

cosec(90° – A) = 
AC
AB

, sec(90° – A) = 
AC
BC

, cot(90° – A) = 
BC
AB

¿äÂSS 8.21

A
90° – 
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(1) (2) 

sin(90° – A) = 
AB
AC  = cosA cos(90°– A) = 

BC
AC  = sinA

tan (90° – A) = 
AB cot A
BC , cot (90° – A) = 

BC tan A
AB

sec (90° – A) = 
AC cosec A
BC , cosec (90° – A) = 

AC sec A
AB

sin (90° – A) = cos A, cos (90° – A) = sin A,
tan (90° – A) = cot A, cot (90° – A) = tan A,
sec (90° – A) = cosec A, cosec (90° – A) = sec A

0° 90° A 
A = 0° A = 90° 
ÎéÂ±ßÁ± Ð tan 0° = 0 = cot 90°, sec 0° = 1 = cosec 90°  sec 90°, cosec 0°,
tan 90° cot 0° 

ëÂ×ðÃ±ýÃÃ1í 9 Ð tan 65°
cot 25°

ü÷±ñ±ò Ð cot A = tan (90° – A)
cot 25° = tan (90° – 25°) = tan 65°
tan 65°
cot 25°

 = tan 65° 1
tan 65°

ëÂ×ðÃ±ýÃÃ1í 10 Ð sin 3A = cos (A – 26°), 3A A 
ü÷±ñ±ò Ð sin3A = cos(A – 26°). ..... (1)

sin 3A = cos (90° – 3A), (1) 
cos (90° – 3A) = cos (A – 26°)

90° – 3A A – 26° 90° – 3A = A – 26°
 A = 29°

ëÂ×ðÃ±ýÃÃ1í 11 Ð cot 85°+cos75° 0° 45° 

ü÷±ñ±ò Ð cot85° + cos75° = cot(90° – 5°) + cos(90° – 15°) = tan5° + sin15°

ÕòÅúÏùòÏÏ 8.3
1.

(i) 
sin 18
cos 72 (ii)

tan 26
cot 64 (iii) cos48° – sin42° (iv) cosec31° – sec59°
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(v) sin35osin55o – cos35ocos55o (vi) tan35otan60otan55otan30o

(vii) 2
70cot
20tan

36tan
54cot

o

o

o

o

(viii) o

o

o

o

cosec43
47sec4

67cos
23sin3

(ix) tan5otan25otan30otan65otan85o

2.
(i) tan 48° tan 23° tan 42° tan 67°  = 1
(ii) cos 38° cos 52° – sin 38° sin 52° = 0

3. tan2A = cot(A – 18°), 2A A 
4. tanA = cotB, A + B = 90°.
5. sec 4A = cosec(A – 20°), 4A A 
6. A, B C ABC 

B + Csin
2 = Acos

2

7. sin67° + cos75° 0° 45° 

8. (i) sec5  = cosec(  – 360)  
(ii) sinA = cos33o, A < 900 A 
(iii) sin2A = cos(A + 15o) 2A < 90o AA
(iv) sin (3x + 10) = cos (x + 24) x 

8.5. ¿SËßÁ±í¿÷¿îÂßÁ ÕËöÂðÃ±»ùÏ Trigonometric Identities

trigonometric identityy

ABC B 8.22 
AB2 + BC2 = AC2 ..... (1)

¿äÂS 8.22
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(1) AC2 
2 2

2 2
AB BC
AC AC

 = 
2

2
AC
AC

2 2AB BC
AC AC = 

2AC
AC

(cos A)2 + (sin A)2 = 1
cos2 A + sin2 A = 1 ..... (2)

A 0°  A  90°

(1)  AB2 

2 2

2 2
AB BC
AB AB

=
2

2
AC
AB

2 2AB BC
AB AB = 

2AC
AB

1 + tan2 A =sec2 A ..... (3)
A = 0° A = 90° 

A = 90° tanA secA (3) A
0°  A  90°.

(1) BC2 

2 2

2 2
AB BC
BC BC

= 
2

2
AC
BC

2 2AB BC
BC BC = 

2AC
BC

cot2A + 1 = cosec2A ..... (4)
A = 0° cosecA cotA (4) 

A  0° < A  90°.
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tanA = 
1
3   cotA = 3

sec2 A = 1 + tan2 A = 1 4 ,1
3 3

 secA = 
2
3

, cosA = 3
2

sin A = 2 3 11 cos A 1
4 2

. cosecA = 2.

ëÂ×ðÃ±ýÃÃ1í 12 Ð cosA, tanA secA sinA 
ü÷±ñ±ò Ð cos2A + sin2A = 1, cos2A = 1 – sin2A, 

cosA = 21 sin A

cosA = 21 sin A

tanA = 
sin A
cos A

 = 2

sin A

1 – sin A  2

1 1sec A =
cos A 1 sin A

ëÂ×ðÃ±ýÃÃ1í 13 Ð secA (1 – sinA)(secA + tanA) = 1.
ü÷±ñ±ò Ð = secA (1 – sin A)(sec A + tan A)

=
1 1 sin A(1 sin A)

cos A cos A cos A

= 
2

2 2
(1 sin A)(1 + sin A) 1 sin A

cos A cos A

= 
2

2
cos A 1
cos A  = 

ëÂ×ðÃ±ýÃÃ1í 14 Ð cot A – cos A cosec A – 1
cot A + cos A cosec A + 1

ü÷±ñ±ò Ð = 

cos A cos A
cot A – cos A sin A

cos Acot A +  cos A cos A
sin A
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= 

1cos A 1
sin A

1cos A 1
sin A

1 1
sin A

1 1
sin A

cosec  A  – 1
cosec  A + 1 = 

ëÂ×ðÃ±ýÃÃ1í 15 Ð sec2  = 1 + tan2 

sin cos 1 1
sin cos 1 sec tan

ü÷±ñ±ò Ð sec tan
cos sec

tan

= 
sin  – cos + 1
sin + cos – 1

tan 1 sec
tan 1 sec

= 
(tan sec ) 1
(tan sec ) 1

{(tan sec ) 1} (tan sec )
{(tan sec ) 1} (tan sec )

= 
2 2(tan sec ) (tan sec )

{tan sec 1} (tan sec )

= 
– 1 tan sec

(tan sec 1) (tan sec )

= 
–1 1 ,

tan sec sec tan

= 
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ÕòÅúÏùòÏ 8.4
1. sinA, secA tanA cotA 
2. secA A 
3.

(i)
2 2

2 2
sin 63 sin 27
cos 17 cos 73 (ii) sin 25° cos 65° + cos 25° sin 65°

4.
(i) 9 sec2 A – 9 tan2 A =

(A) 1 (B) 9 (C) 8 (D) 0
(ii) (1 + tan  + sec ) (1 + cot  – cosec ) =

(A) 0 (B) 1 (C) 2 (D) –1
(iii) (sec A + tan A) (1 – sin A) =

(A) secA (B) sinA (C) cosecA (D) cosA

(iv)
2

2
1 tan A
1 + cot A
(A) sec2A (B) –1 (C) cot2A (D) tan2A

5.

(i) (cosec  – cot )2 = 
1 cos
1 cos     (ii) cos A 1 sin A 2 sec A

1 + sin A cos A

(iii)
tan cot 1 sec cosec

1 cot 1 tan

[[ sin  cos ]

(iv)
21 sec A sin A

sec A 1 – cos A [[ ]

(v) cos A  – sin A  + 1 cosecA  + cot A,cos A  +  sin A – 1  cosec2 A = 1 + cot2A 

(vi)
1 sin A sec  A  + tan A
1 – sin A (vii)

3

3
sin 2 sin tan
2 cos cos

(viii) (sinA + cosecA)2 + (cosA + secA)2 = 7 + tan2A + cot2A
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(ix)
1(cosecA  – sin A)(secA  – cosA) tan A  + cot A

[[ ]

(x)
22

2
1 tan A 1 tan A

1 – cot A1 + cot A
= tan2A

6.
(i) tan4  + tan2  = sec4  – sec2

(ii) cossin
cot1

sin
tan1

cos
(iii) cotcosec

1sec
1sec

(iv) cosecsectancot (v) sec2
sin1
1

sin1
1

8.6. ü±1±Ñú Summary

1. ABC B 

sinA =
A ,, AcosA = ,

tanA = 
A 
A 

2. 1 1 1 sin A,cosecA= ; secA= ; tanA= tanA=sin  A cos A cot A cos A  .

3.

4. 0°, 30°, 45°, 60°  90° 
5. sinA cosA 1 secA cosecA

1  1 
6. sin(90° – A) = cosA, cos(90° – A) = sinA;

tan(90° – A) = cotA, cot(90° – A) = tanA;
sec(90° – A) = cosecA, cosec(90° – A) = secA.

7. sin2 A + cos2 A = 1,
sec2 A – tan2 A = 1, 0°  A < 90°,
cosec2 A = 1 + cot2 A, 0° < A  90º.
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¿SËßÁ±í¿÷¿îÂ1 ¿ßÁåÅÃ÷±ò ›¶Ëûþ±á
(Some Applications of Trigonometry)
9.1. Õ»îÂ±1í±± Introduction

Theodolite 1852 

160 
1856 

ò»÷
ÕñÉ±ûþ

A Theodolite
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9.2. ëÂ×2äÂîÂ± Õ±1n¸ ðÓÃ1QQ Heights and Distances

8.1 9.1 

¿äÂSS 9.1
AC (line

of sight)
BAC (angle

of elevation)

9.2
¿äÂS 9.2
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¤øÓ¬ ˛̊± ø‰¬S 8.2. Ó¬ ø√ ˛̊± ’ª¶ö±ÀÈ¬± ø¬ıÀ¬ı‰¬Ú± fl¡À1“±˝√√fl¡º Œ¬ı˘fl¡øÚÓ¬ ¬ıø˝√√ ŒÂ√±ª±˘œÊ√ÚœÀ ˛̊

˜øμ11 ‡Èƒ¬‡øÈ¬ ¤È¬±Ó¬ Ôfl¡± Ù≈¬˘1 ¬Û±S ¤È¬±Õ˘ Ó¬˘Ù¬±À˘ ‰¬± ◊̋√√ ’±ÀÂ√º ¤ ◊̋√√ Œé¬SÓ¬, øÚ1œé¬Ì Œ1‡±

’Ú≈̂ ”¬ø˜fl¡ ¸˜Ó¬±1 Ó¬˘Ó¬º ’Ú≈̂ ”¬ø˜fl¡1 ˘·Ó¬ øÚ1œé¬Ì Œ1‡±1¡Z±1± Î¬◊»¬Ûiß Œ˝√√±ª± Œfl¡±ÌÀÈ¬±fl¡ ¬ÛÓ¬Ú

Œfl¡±Ì (angle of depression) Œ¬ı±˘± ˝√√ ˛̊º

¤ ◊̋√√√À1, ¬ıdÀÈ¬±1 ›¬Û1Ó¬ øÚ1œé¬Ì fl¡1± ¤È¬± ø¬ıμ≈1 ¬ÛÓ¬Ú Œfl¡±Ì ˝√√í˘ ’Ú≈̂ ”¬ø˜fl¡1 ˘·Ó¬

øÚ1œé¬Ì Œ1‡±1¡Z±1± Î¬◊»¬Ûiß Œ˝√√±ª± Œfl¡±Ì Œ˚øÓ¬ ˛̊± ø¬ıμ≈√ÀÈ¬± ’Ú≈̂ ”¬ø˜fl¡ ¸˜Ó¬±1 Ó¬˘Ó¬ Ô±Àfl¡ ’Ô«±»

Œ˚øÓ¬ ˛̊± ’±ø˜ øÚ1œé¬Ì fl¡1± ø¬ıμ≈ÀÈ¬± ‰¬±¬ıÕ˘ ’±˜±1 ”̃1 Ó¬˘Õ˘ Ú˜±›“ [ø‰¬S 9.3 Œ‰¬±ª±]º

¿äÂS 9.3

¤øÓ¬ ˛̊±, ø‰¬S 8.3. Ó¬ Î¬◊»¬Ûiß Œ˝√√±ª± øÚ1œé¬Ì Œ1‡±À¬ı±1 ’±1n∏ Œfl¡±ÌÀ¬ı±1 ŒÓ¬±˜±À˘±Àfl¡ ø‰¬Ú±Mê√

fl¡ø1¬ı ¬Û±ø1¬ı±º Œ¸ ◊̋√√À¬ı±1 Î¬◊Í¬Ú Œfl¡±Ì ¬ı± ¬ÛÓ¬Ú Œfl¡±Ì ˝√√ ˛̊ÀÚ∑

’±Àfl¡Ã ’±ø˜ ø‰¬S 9.1 Î¬◊À~‡ fl¡À1“±˝√√fl¡º ˚ø√ Ó≈¬ø˜ õ∂fl‘¡Ó¬ ŒÊ√±‡-˜±‡ ŒÚ±À˘±ª±Õfl¡ ø˜Ú±11

Î¬◊2‰¬Ó¬± CD øÚÌ«̊ ˛ fl¡ø1¬ı ø¬ı‰¬1±, ŒÓ¬ÀôL ŒÓ¬±˜±fl¡ øfl¡ :±Ú1 õ∂À ˛̊±Ê√Ú∑ ŒÓ¬±˜±fl¡ Ó¬˘Ó¬ ø√ ˛̊±À¬ı±1

ÊÚ±1 ’±ª˙…fl¡ √̋√í¬ı –

(i) ø˜Ú±11 ¬Û±√ ø¬ıμ≈√1¬Û1± Â√±SÊ√Ú øÔ ˛̊ Δ˝√√ Ôfl¡± ¶ö±Ú1 ”√1Q DEº

(ii) ø˜Ú±11 ˙œ ∏̄«1 Î¬◊Í¬ÚÀfl¡±Ì ∠BAC
(iii) Â√±SÊ√Ú1 Î¬◊2‰¬Ó¬± AE
Î◊¬¬ÛÀ1±Mê√ ŒÊ√±‡ øÓ¬øÚÈ¬± Ê√Ú± ’±ÀÂ√ ¬ı≈ø˘ Òø1 Δ˘ ’±ø˜ Œfl¡ÀÚÕfl¡ ø˜Ú±11 Î¬◊2‰¬Ó¬± øÚÌ«̊ ˛ fl¡ø1¬ı

¬Û±À1“±∑

ø‰¬SÓ¬, CD = CB + BDº ◊̋√√ ˛̊±Ó¬, BD = AE, ø˚ Â√±SÊ√Ú1 Î¬◊2‰¬Ó¬±º BC øÚÌ«̊ ˛ fl¡ø1¬ıÕ˘

’±ø˜ ∠BAC ¬ı± ∠A1 øSÀfl¡±Ìø˜Ó¬œ ˛̊ ’Ú≈¬Û±Ó¬ ¬ı…ª˝√√±1 fl¡ø1˜º ΔABCÓ¬, ¬ı±U BC, :±Ó¬

∠A 1 ø¬ı¬Û1œÓ¬ ¬ı±Uº
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tanA cotA 
AB BC 

tanA = 
BC
AB cotA = 

AB ,
BC BC BCC

AE 

ëÂ×ðÃ±ýÃÃ1í 1 Ð 
15 

60° 

ü÷±ñ±ò Ð
AB 

CB
ACB

AB ACB 
B 

tan 60° ((  cot60°) AB BCC

tan 60° = 
AB
BC

3  = 
AB
15

AB = 15 3

15 3

¿äÂS 9.4
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ëÂ×ðÃ±ýÃÃ1í 2 Ð 5 

1.3 
9.5 

60°°

3 =1.73 
ü÷±ñ±ò Ð 9.5 ADD
B 

BD = AD – AB = (5 – 1.3))  = 3.7 .
BC BDCC

sin60° 

BD
BC

 = sin60°
3.7
BC

 = 3
2

BC = 
3.7 2

3
 = 4.28 

4.28 
DC
BD

 = cot 60° = 
1
3

DC = 
3.7

3  = 2.14 

2.14 

¿äÂS 9.5
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ëÂ×ðÃ±ýÃÃ1í 3 Ð 1.5 
28.5 

45°

ü÷±ñ±ò Ð AB CD 
ADE 9.6 

ADE E 

AB = AE + BE = AE + 1.5
DE = CB = 28.5 

AE AE DE 

tan 45° = 
AE
DE

1 = 
AE
28.5

AE = 28.5
(AB)  = (28.5 + 1.5)  = 30 

ëÂ×ðÃ±ýÃÃ1í 4 Ð P 10 
30°. P 

45°. P 
3  = 1.732

ü÷±ñ±ò Ð 9.7 AB 

BD P 
PAB PAD 

DB P 
AP 

AB

¿äÂS 9.6

¿äÂSS 9.7
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PAB 

tan 30° = 
AB
AP

1
3  =

10
AP

AP = 10 3

P 10 3 = 17.32 
DB = x 

AD = (10 + x) 

PAD tan 45° = 
AD 10
AP 10 3

x

1 = 
10
10 3

x

x = 10 3 1  = 7.32

7.32 
ëÂ×ðÃ±ýÃÃ1í- 5 Ð

60° 30°
40

ü÷±ñ±ò Ð 9.8 AB 
60°

600 BC 
30° DB

AB  h 
BC x

DB, BC 40 
DB = (40 + x) 

ABC ABD 

¿äÂS 9.8
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ABC tan 60° = 
AB
BC

3  = 
h
x ..... (1)

ABD tan 30° = 
AB
BD

1
3

 = 40
h

x .... (2)

(1)) h = 3x

(2)) 3 3x  = x + 40,

3x = x + 40
x = 20

h = 20 3 [(1) ]

20 3
ëÂ×ðÃ±ýÃÃ1í 6 Ð 

8 
 30°  45°,

ü÷±ñ±ò Ð 9.9 PC 
AB 8 

PC 
AC 

PQ BD  PB 
QPB PBD PBD = 30°.

PAC = 45°.
PBD

¿äÂS 9.9
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PD
BD  = tan 30° = 1

3
BD = PD 3

PAC 
PC
AC  = tan 45° = 1

PC = AC
PC = PD + DC,
PD + DC = AC.
AC = BD  DC = AB = 8

PD + 8 = BD = PD 3  

 PD = 
8 3 18 4 3 1 m.

3 1 3 1 3 1

4 3 1 8 = 4 3 + 3

4 3 3

ëÂ×ðÃ±ýÃÃ1í 7 Ð 
30° 

45° 3 

ü÷±ñ±ò Ð 9.10 A B

AB 3 P 
DP = 3 APB  AB 

AB = AD + DB
APD , A = 30°.

tan 30° =
PD
AD

¿äÂS 9.10
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1
3  = 

3
AD

AD = 3 3  

PBD, B = 45°.
BD = PD = 3 

AB = BD + AD = 3 + 3 3  = 3 (1 + 3 ) 

3 3 1  

ÕòÅúÏùòÏ 9.1

1.
20 

30° 
9.11

2.
30° 

8 

3.
slide 5 

1.5 30° 
3 

60° 

4. 30 
30°

5. 60 
60°

¿äÂS 9.11



¿SËßÁ±í¿÷¿îÂ1 ¿ßÁåÅÃ÷±ò ›¶Ëûþ±á 247

6. 1.5 ø˜È¬±1 ›‡ ˘í1± ¤Ê√ÀÚ 30 ø˜È¬±1 ›‡ ’A±ø˘fl¡±1¬Û1± øfl¡Â≈√ ”√1QÓ¬ øÔ ˛̊ Δ˝√√ ’±ÀÂ√º ŒÓ¬›“

’A±ø˘fl¡±ÀÈ¬±1 Ù¬±À˘ Œ‡±Ê√ fl¡Ï¬ˇ±1 ˘À· ˘À· ŒÓ¬›“1 ‰¬fl≈¡1¬Û1± ’A±ø˘fl¡±ÀÈ¬±1 ˙œ ∏̄«Õ˘ Î¬◊Í¬Ú

Œfl¡±Ì 30° 1 ¬Û1± 60° Δ˘ ¬ı±ÀÏ¬ˇº ŒÓ¬›“ ’A±ø˘fl¡±ÀÈ¬±1 Ù¬±À˘ Œ‡±Ê√ fl¡Ï¬ˇ± ”√1Q øÚÌ«̊ ˛ fl¡1±º

7. ”̂¬ø˜1 ¤È¬± ø¬ıμ≈1 ¬Û1± 20 ø˜È¬±1 ›‡ ¤È¬± ’A±ø˘fl¡±1 ›¬Û1Ó¬ ¶ö±¬ÛÚ fl¡1± ¤È¬± Œõ∂1Ì ô¶y1

[Transmission tower] ¬Û±√ø¬ıμ≈ ’±1n∏ ˙œ ∏̄«1 Î¬◊Í¬Ú Œfl¡±Ì ˚Ô±SêÀ˜ 45° ’±1n∏ 60°,

ô¶yÀÈ¬±1 Î¬◊2‰¬Ó¬± øÚÌ«̊ ˛ fl¡1±º

8. ¤È¬± ¬Ûfl¡± Œˆ¬øÈ¬1 ›¬Û1Ó¬ 1.6 ø˜È¬±1 ›‡ ”̃øÓ¬«√√ ¤È¬± øÔ ˛̊ Δ˝√√ ’±ÀÂ√º ”̂¬ø˜1 ¤È¬± ø¬ıμ≈1¬Û1±

”̃øÓ¬«√√ÀÈ¬±1 ˙œ ∏̄«1 Î¬◊Í¬Ú Œfl¡±Ì 60° ’±1n∏ ¤Àfl¡È¬± ø¬ıμ≈1¬Û1± Œˆ¬øÈ¬ÀÈ¬±1 ˙œ ∏̄«1 Î¬◊Í¬Ú Œfl¡±Ì 45°º

Œˆ¬øÈ¬ÀÈ¬±1 Î¬◊2‰¬Ó¬± øÚÌ«̊ ˛ fl¡1±º

9. ¤È¬± ô¶y1 ¬Û±√ø¬ıμ≈1¬Û1± ¤È¬± ’A±ø˘fl¡±1 ˙œ ∏̄«1 Î¬◊Í¬Ú Œfl¡±Ì 30° ’±1n∏ ’A±ø˘fl¡±ÀÈ¬±1

¬Û±√ø¬ıμ≈1 ¬Û1± ô¶yÀÈ¬±1 ˙œ ∏̄«1 Î¬◊Í¬Ú Œfl¡±Ì 60°º ô¶yÀÈ¬± 50 ø˜È¬±1 ›‡ ˝√√íÀ˘, ’A±ø˘fl¡±ÀÈ¬±1

Î¬◊2‰¬Ó¬± øÚÌ«̊ ˛ fl¡1±º

10. ¤È¬± 80 ø˜È¬±1 ¬ı˝√√˘ 1±ô¶±1 ≈√À ˛̊±Ù¬±À˘ ¸˜±Ú Î¬◊2‰¬Ó¬±1 ≈√È¬± ‡≈“øÈ¬ ◊̋√√ÀÈ¬±Àª ø¸ÀÈ¬±Àª ¸ij≈‡¬ıM«√√œ

Δ˝√√ øÔ ˛̊ ø√ ’±ÀÂ√º 1±ô¶±Ó¬ ‡≈“øÈ¬ ≈√È¬±1 ˜±Ê√1 ø¬ıμ≈ ¤È¬±1 ¬Û1± ‡≈“øÈ¬ ≈√È¬±1 ˙œ ∏̄«1 Î¬◊Í¬Ú Œfl¡±Ì

˚Ô±SêÀ˜ 60° ’±1n∏ 30°, ‡“≈øÈ¬ ≈√È¬±1 Î¬◊2‰¬Ó¬± ’±1n∏ ‡“≈øÈ¬ ≈√È¬±1 ¬Û1± ø¬ıμ≈ÀÈ¬±1 ”√1Q øÚÌ«̊ ˛ fl¡1±º

11. ¤È¬± ‡±˘1 ¤È¬± ¬Û±1Ó¬ ¤È¬± ŒÈ¬ø˘øˆ¬‰¬Ú

ô¶y [TV tower] Î¬◊̆ •§̂ ¬±À¬ı øÔ ˛̊ Δ˝√√

’±ÀÂ√º ô¶y1 Œ¬Û±ÀÚ Œ¬Û±ÀÚ ø¬ı¬Û1œÓ¬ ø√À˙

’±ÚÀÈ¬± ¬Û±1Ó¬ Ôfl¡± ¤È¬± ø¬ıμ≈1 ¬Û1± ô¶y1

˙œ ∏̄«1 Î¬◊Í¬Ú Œfl¡±Ì 60°º ô¶y1 ¬Û±√ø¬ıμ≈1

˘·Ó¬ ¤ ◊̋√√ ø¬ıμ≈ÀÈ¬± ¸—À˚±·œ Œ1‡±Ó¬ Ôfl¡±

¤ ◊̋√√ ø¬ıμ≈ÀÈ¬±1 ¬Û1± 20 ø˜È¬±1 ’“±Ó¬1Ó¬

Ôfl¡± ’±Ú ¤È¬± ø¬ıμ≈1¬Û1± ô¶y1 ˙œ ∏̄«1

Î¬◊Í¬Ú Œfl¡±Ì 30° [ø‰¬S 9.12 Œ‰¬±ª±]º

ô¶y±ÀÈ¬±1 Î◊¬2‰¬Ó¬± ’±1n∏ ‡±˘ÀÈ¬±1 õ∂¶ö øÚÌ«̊ ˛

fl¡1±º

12. ¤È¬± 7 ø˜È¬±1 ›‡ ’A±ø˘fl¡±1 ˙œ ∏̄«1¬Û1± ¤È¬± Œfl¡¬ı˘ ô¶y1 [cable tower] ˙œ ∏̄«1 Î¬◊Í¬Ú

Œfl¡±Ì 60° ’±1n∏ ◊̋√√ ˛̊±1 ¬Û±1 ¬ÛÓ¬Ú Œfl¡±Ú 45°º ô¶yÀÈ¬±1 Î¬◊2‰¬Ó¬± øÚÌ«̊ ˛ fl¡1±º

¿äÂS 9.12

ø˜.
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13. ¤È¬± 75 ø˜È¬±1 ›‡ ˘± ◊̋√√È¬-˝√√±Î◊¬√‰¬1 ˙œ ∏̄«1 ¬Û1± ¬Û «̊…À¬ıé¬Ì fl¡1±Ó¬ ¸±·11 ¸˜Ó¬±Ó¬ √≈‡Ú

Ê√± √̋√±Ê√1 ¬ÛÓ¬Ú Œfl¡±Ì ˚Ô±SêÀ˜ 30° ’±1n∏ 45°. ˚ø√ ˘± ◊̋√√È¬-˝√√±Î¬◊‰¬ÀÈ¬±1 ¤Àfl¡Ù¬±À˘ ¤‡Ú

Ê√±˝√√±Ê√ ’±Ú‡Ú1 øÍ¬fl¡ ø¬ÛÂ√Ù¬±À˘ Ô±Àfl¡, ŒÓ¬ÀôL Ê√±˝√√±Ê√ ≈√‡Ú1 ˜±Ê√1 ”√1Q øÚÌ«̊ ˛ fl¡1±º

14. ¤Ê√Úœ 1.2 ø˜È¬±1 ›‡ ŒÂ√±ª±˘œÀ˚˛

”̂¬ø˜1¬Û1± 88.2 ø˜È¬±1 Î¬◊2‰¬Ó¬±Ó¬ Ôfl¡±

’Ú≈̂ ”¬ø˜fl¡ Œ1‡±Ó¬ ¤È¬± Œ¬ı ≈̆Ú ¬ıÓ¬± √̋√Ó¬

˘ø1 Ôfl¡± Œ√ø‡À˘º ŒÂ√±ª±˘œÊ√Úœ1 ‰¬fl≈¡1

¬Û1± Œ¬ı ≈̆ÚÀÈ¬±1 Î¬◊Í¬Ú Œfl¡±Ì ø˚Àfl¡±ÀÚ±

≈̋̃ ”√√Ó¬«Ó¬ 60°. øfl¡Â≈√ ¸˜˚̨1 ø¬ÛÂ√Ó¬, Î¬◊Í¬Ú

Œfl¡±Ì 30° Ó¬˘Õ˘ Ú±À˜ [ø‰¬S 9.13
Œ‰¬±ª±]º Œ¬ı ≈̆ÚÀÈ¬±Àª Œ¸ ◊̋√√ ¸˜˚̨À‰¬±ª±Ó¬

¬Ûø1w˜Ì fl¡1± ”√1Q øÚÌ«̊  ̨ fl¡1±º

15. ¤È¬± Œ¬Û±ÚÀ¬Û±øÈ¬ ˛̊± ‚± ◊̋√√¬ÛÔ ¤È¬± ô¶y1 ¬Û±√ ø¬ıμ≈Õ˘ ’±·¬ı±øÏ¬ˇ Δ·ÀÂ√º ô¶yÀÈ¬±1 ˙œ ∏̄«Ó¬ ¤Ê√Ú

˜±Ú≈̋ √√ øÔ ˛̊ Δ˝√√ ≈̧̄ ∏̃  ·øÓ¬Ó¬ ô¶yÀÈ¬±1 ¬Û±√ø¬ıμ≈1 Ù¬±À˘ ’±·¬ı±øÏ¬ˇ Ôfl¡± ¤‡Ú ·±Î¬ˇœ1 ¬ÛÓ¬Ú Œfl¡±Ì

30° ¬Û «̊…À¬ıé¬Ì fl¡À1º Â√ ˛̊ Œ‰¬Àfl¡G ø¬ÛÂ√Ó¬, ·±Î¬ˇœ‡Ú1 ¬ÛÓ¬Ú Œfl¡±Ì 60° Œ¬Û±ª± ˝√√í˘º ¤ ◊̋√√

ø¬ıμ≈ÀÈ¬±1¬Û1± ô¶yÀÈ¬±1 ¬Û±√ø¬ıμ≈ Ï≈¬øfl¡ ¬Û±¬ıÕ˘ ·±Î¬ˇœ‡Ú1 ˘·± ¸˜ ˛̊ øÚÌ«̊ ˛ fl¡1±º

16. ¤È¬± ô¶y1 ¬Û±√ø¬ıμ≈1¬Û1± 4 ø˜È¬±1 ’±1n∏ 9 ø˜È¬±1 ”√1QÓ¬ ¤Àfl¡ ¸1˘À1‡±Ó¬ Ôfl¡± ≈√È¬±

ø¬ıμ≈1¬Û1± ô¶yÀÈ¬±1 ˙œ ∏̄«1 Î¬◊Í¬Ú Œfl¡±Ì ≈√È¬± ¬Û”1fl¡º õ∂˜±Ì fl¡1± Œ˚ ô¶yÀÈ¬±1 Î¬◊2‰¬Ó¬± 6 ø˜È¬±1º

9.3. ü±1±Ñú (Summary)
¤ ◊̋√√ ’Ò…± ˛̊Ó¬, ŒÓ¬±˜±À˘±Àfl¡ øÚÀ•ß±Mê√ õ∂Ò±Ú ø¬ı ∏̄̊ ˛Àfl¡ ◊̋√√È¬± ’Ò… ˛̊Ú fl¡ø1˘±º

1. (i) øÚ1œé¬Ì Œ1‡± ˝√√í˘ ¤Ê√Ú ¬Û «̊…À¬ıé¬fl¡1 ‰¬fl≈¡1¬Û1± ¬Û «̊…À¬ıé¬fl¡1¡Z±1± øÚ1œé¬Ì fl¡1± ¬ıdÀÈ¬±1

ø¬ıμ≈Õ˘ È¬Ú± Œ1‡±º

(ii) øÚ1œé¬Ì fl¡1± ¤È¬± ¬ıd1 Î¬◊Í¬Ú Œfl¡±Ì ˝√√í˘ ’Ú≈̂ ”¬ø˜fl¡1 ˘·Ó¬ øÚ1œé¬Ì Œ1‡±1¡Z±1± Î¬◊»¬Ûiß

fl¡1± Œfl¡±Ì Œ˚øÓ¬ ˛̊± ◊̋√√ ’Ú≈̂ ”¬ø˜fl¡ ¸˜Ó¬±1 ›¬Û1Ó¬ Ô±Àfl¡, ’Ô«±» Œ˚øÓ¬ ˛̊± ’±ø˜ ¬ıdÀÈ¬±

‰¬±¬ıÕ˘ ’±˜±1 ”̃1 Î¬◊Í¬±›“º

(iii) øÚ1œé¬Ì fl¡1± ¤È¬± ¬ıd1 ¬ÛÓ¬Ú Œfl¡±Ì ˝√√í˘ ’Ú≈̂ ”¬ø˜fl¡1 ˘·Ó¬ øÚ1œé¬Ì Œ1‡±1¡Z±1± Î¬◊»¬Ûiß

fl¡1± Œfl¡±Ì Œ˚øÓ¬ ˛̊± ◊̋√√ ’Ú≈̂ ”¬ø˜fl¡ ¸˜Ó¬±1 Ó¬˘Ó¬ Ô±Àfl¡ ’Ô«±» Œ˚øÓ¬ ˛̊± ’±ø˜ ¬ıdÀÈ¬±

‰¬±¬ıÕ˘ ’±˜±1 ”̃1 Ú˜±›“º

2. ¤È¬± ¬ıd1 Î¬◊2‰¬Ó¬± ¬ı± Δ√‚«… ¬ı± ≈√È¬± ”√11 ¬ıd1 ˜±Ê√Ó¬ ”√1Q øSÀfl¡±Ìø˜Ó¬œ ˛̊ ’Ú≈¬Û±Ó¬1 ¸˝√√± ˛̊Ó¬

øÚÌ«̊ ˛ fl¡ø1¬ı ¬Û±ø1º

¿äÂS 9.13

ø˜.
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ÂõÔMÃÃ
(Circles)

10.1. Introduction

PQ 10.1

¿äÂS 10.1

10.1 (i)) PQ PQ 
(non-intersecting) 10.1 (ii) PQ 

A B PQ 

ðÃú÷
ÕñÉ±ûþ

(i) (ii) (iii)
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(secant)  10.1 (iii)) PQ A
(tangent)

10.2 

10.2.  ÂõÔMÃÃ1 ¦óúÇßÁß Tangent to a Circle
* 

ßÁ±ûÇÉ›¶í±ùÏ 1 Ð P 
AB P 

P AB 
10.3(i)

P 
Q1  Q2  Q3 

P 
AB A B

P 

AB P R1  R2  R3

¿äÂS 10.2

¿äÂS 10.3 (i)

* ‘tangent’ tangere
Thomas Fineke 1583 
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AB
A  B AB Q1,

P A B  A B  P
‘AB’ P 

R3 P P 

ßÁ±ûÇ›¶í±ùÏ 2 Ð 
PQ 

10.3(ii)

10.3 (ii) P Q  P Q   
PQ 

1 

(point of contact) [[ 10.1 (iii))
A]

¿äÂS 10.3 (ii)

¿äÂS 10.4
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(spokes)

10.4

10.4

ëÂ×ÂóÂó±ðÃÉÉ 10.1 Ð 
›¶÷±í Ð O P XY.

OP, XY 
PP XY Q 

OQ 10.5
Q 

Q XY

OQ OP 
OQ > OP.

P XY XY O
OP OP, XY 

A1.7.

÷™LÂõÉ Ð
1.

2. (normal)

ÕòÅúÏùòÏÏ 10.1

1.
2.

(i)
(ii)

¿äÂS 10.5
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(iii)
(iv)

3. 5 P PQ O 
Q OQ = 12 PQ 

(A) 12 (B) 13 (C) 8.5 (D) 119  
4.

10.3. Ûé ± õÔM1 Ûé ± ¿ õμÅ1 ó1± éò± ¦óúÇß 1 üÑàÉ±
Number of Tangents from a Point on

a Circle

ßÁ±ûÇÉ›¶í±ùÏ 3 Ð
P 

10.6 (i)
P 

10.6
(ii)

P 

10.6 (iii) 

(i)

(ii)

(iii)
¿äÂS 10.6
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Õ»¦š± 1 Ð
Õ»¦š± 2 Ð
Õ»¦š± 3 Ð 

10.6 (iii) PT1  PT2 T1 T2

P P 

10.6 (iii) PT1  PT2 P 
PT1 PT2 PT1

PT2 

ëÂ×ÂóÂó±ðÃÉÉ 10.2 Ð 
›¶÷±í Ð O 

P P 
PQ, PR 10.7

PQ = PR.
OP, OQ  OR 

OQP  ORP 

10.1 OQP ORP
OQ = OR

  OP = OP
 OQP  ORP RHS

 PQ = PR (CPCT)
÷™LÂõÉ Ð
1.

PQ2 = OP2 – OQ2 = OP2 – OR2 = PR2  OQ = ORR
 PQ = PR.

2. OPQ = OPR

¿äÂS 10.7
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OP, QPR 

ëÂ×ðÃ±ýÃÃ1í 1 Ð 

ü÷±ñ±ò Ð O 
C1 C2 C1 AB 

C2 P 10.8
AP = BP.

O,P PP C2 AB 
OP 10.1  OP  AB.

C1 AB OP  AB OP, AB 
AP = BP.

ëÂ×ðÃ±ýÃÃ1íí 2 Ð T O TP TQ 
PTQ = 2 OPQ.

ü÷±ñ±ò Ð O 
T TP TQ 

P, Q 10.9 
PTQ = 2 OPQ

PTQ = 
10.2 TP = TQ.

TPQ 

TPQ = TQP = 
1 1(180° ) 90°
2 2

10.1 OPT = 90°
OPQ = OPT – TPQ

= 190° 90° –
2

= 
1 1 PTQ
2 2

 PTQ = 2 OPQ

¿äÂS 10.8

¿äÂS 10.9
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ëÂ×ðÃ±ýÃÃ1í 3 Ð 5 8
PQ P Q 

T 
10.10  TP 

ü÷±ñ±ò Ð OT PQ
R TPQ 

TO, PTQ 
OT  PQ OT

PQQ
PR = RQ = 4 

OR = 2 2OP PR

2 25 4
= 3 

TPR + RPO = 90° = TPR + PTR
RPO = PTR

AA TRP PRO 

TP
PO

 = 
RP
RO , 

TP
5

 = 
4
3

 TP =  = 
20
3

ÎéÂ±ßÁ± Ð TP 
TP = x TR = y.
x2 = y2 + 16 PRT ....(1)
x2 + 52 = (y + 3)2  OPT ....(2)

(2) (1) 

25 = 6y – 7  y = 
32 16
6 3

 
2

2 1616
3

x 16 (16 9)
9

16 25
9

[(1) ]

 x = 
20
3

¿äÂS 10.10
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ÕòÅúÏùòÏ Ð 10.2

1 3 
1. Q 24 

Q 25 
(A) 7 (B) 12 
(C) 15 (D) 24.5 

2. 10.11 O TP TQ 
POQ = 110°, PTQ

(A) 60° (B) 70°
(C) 80° (D) 90° 

3. P O PA PB 80°
POA

(A) 50° (B) 60°
(C) 70° (D) 80° 

4.
5.
6. 5 A 4 

7. 5 3 

8. ABCD 10.12 
AB + CD = AD + BC

¿äÂS 10.12 ¿äÂS 10.13

¿äÂS 10.11
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9. 10.13 O XY X Y   
C AB XY A X Y B 

AOB = 90°.

10.

11.

12. 4
ABC 
D BC BD DC

8 6 
10.14 AB AC 

13.

10.4. ü±1±Ñúú (Summary)

1.
2.
3.

¿äÂS 10.14
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ÕÑßÁò
(Constructions)

11.1. Õ»îÂ±1í±± Introduction

11.2. ÛëÂ±ù Î1à±àG1 ¿ÂõöÂ±æÃòò Division of a Line Segment
3 : 2.

ÕÑßÁòò Construction  11.1 Ð
AB m : n m

 n  
m = 3 n = 2.

ÕÑßÁò1 ÂóûÇÉ±ûþËÂõ±11 Steps of Construction Ð
1. AB AX 
2. AX 5 (= m + n) A1, A2, A3, A4 A5  AA1

= A1A2 = A2A3 = A3A4 = A4A5.

ÛßÁ±ðÃú
ÕñÉ±ûþ
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3. BA5

4. A3 (m = 3) A5B 
AB AB  C 

AA5B

11.1 AC : CB = 3 : 2.

A3C, A5B 

3

3 5

AA
A A

= AC
CB

3

3 5

AA 3
A A 2

AC 3
CB 2

C AB 3 : 2

¿ÂõßÁŠ ÂóX¿îÂî Alternative Method  Ð
ÕÑßÁò1 ÂóûÉÇ±ûþËÂõ±11 Steps of Construction Ð
1. AB

AX
2. AX BY ABY   BAX 
3. AX A1, A2, A3 (m = 3) BY  B1, B2 

AA1 = A1A2 = A2A3 = BB1 = B1B2.
4. A3B2 AB C 11.2

AC : CB = 3 : 2.

AA3C, BB2C 

3

2

AA AC
BB BC

.

3

2

AA 3 ,
BB 2

AC 3
BC 2

¿äÂSS 11.1

¿äÂS 11.2
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ÕÑßÁòò 11.2 Ð 

6 

ëÂ×ðÃ±ýÃÃ1í 1 Ð ABC ABC
3
4

3
4

ABC, 

ABC 
3
4

ÕÑßÁò1 ÂóûÇÉ±ûþËÂõ±11 Steps of Construction Ð
1. A BC BX 

2. BX 4 
3
4 3 4 B1, B2, B3  B4 

BB1 = B1B2 = B2B3 = B3B4.

3. B4C B3 

3
4 3

4 3 B4C 
BC C  

4. C CA BA  A
11.3

A BC

11.1 
BC 3
C C 1

¿äÂS 11.3
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¿äÂS 11.4

BC BC + C C C C 1 41 1
BC BC BC 3 3

BC
BC  = 

3
4 .

C A , CAA A BC  ~ ABC 

, 
A B A C BC 3
AB AC BC 4

ëÂ×ðÃ±ýÃÃ1í 2 ABC 

ABC 
5
3

5
3

ü÷±ñ±ò Ð ABC, 

 ABC 
5
3  

ÕÑßÁò1 ÂóûÇÉ±ûþËÂõ±11 Steps of Construction Ð
1. A BC BX 

2. BX 5 
5
3  5 3 B1, B2, B3, B4  B5 

BB1 = B1B2 = B2B3 = B3B4 = B4B5.

3. B3 

5
3 3 5 3 C B5 

B3C BC C
4. C CA BA 

A  11.4

A BC  
ABC

~ A BC
AB AC BC
A B A C BC

3

5

BBBC 3 ,
BC BB 5
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BC 5 ,
BC 3

A B A C BC 5
AB AC BC 3

÷™LÂõÉ Ð 1 2 AB AC 

ÕòÅúÏùòÏ 11.1

1. 7.6 5 : 8 

2. 4 5 6 
2
3

3. 5 6 7 
7
5

4. 8 4 
112

5. BC = 6 AB = 5 ABC = 60° ABC 

ABC 3
4

6. BC = 7 B = 45°, A = 105° ABC 

ABC 4
3

7. 4 3

5
3
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11.3. ÂõÔMÃ1 ¦óúÇßÁ1 ÕÑßÁòò Construction of Tangents to a Circle

ÕÑßÁòò Construction  11.3 Ð 
O P P 

ÕÑßÁò1 ÂóûÇÉ±ûþËÂõ±1 Steps of Construction Ð
1. PO M, PO 
2. M MO Q 

R
3. PQ  PR 

PQ PR 
11.5

O,Q 
PQO 

PQO = 90°. 
PQ  OQ 

OQ PQ 
PRR

ÎéÂ±ßÁ± Ð

¿äÂS 11.5
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ÕòÅúÏùòÏ 11.2

1. 6 10 

2. 6 4 

3. 3 7 
P  Q P  Q 

4. 5 60° 
5. 8 AB A 4 

B 3 

6. ABC AB = 6 BC = 8 B = 90°.
B AC BD B, C, D A 

7.

11.4. ü±1±Ñú (Summary)

1.
2.

1 1 
3.

ÂóìÂÿÅÍ»Íù Û¿éÂ ÎéÂ±ßÁ±± (A NOTE TO THE READER)

ÕÑßÁò 11.2 1 ëÂ×ðÃ±ýÃÃ1í 1 Õ±1n¸̧ 2 îÂ ›¶Ëûþ±á ßÁ1± ÛËßÁ ÂóûÇ±ûþËÂõ±1 ÕòÅü1í ßÁ¿1 ÛéÂ±
¿ò¿ðÇÃ©† Î¦¨ù ÎôÂ"ÃÃ1Íù ÛéÂ± ¿ò¿ðÇÃ©† äÂîÅÂöÅÇÂæÃ1 [Âõ± ÛéÂ± ÂõUöÅÂæÃ1] üðÔÃúÍßÁ ÛéÂ± äÂîÅÂöÂÇÅæÃ
[Âõ± ÛéÂ± ÂõUöÅÂæÃ] ÕÑßÁËò± ßÁ¿1Âõ Âó±¿1¼
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ÂõÔMÃÃ ü¥¤gÏûþ ßÁ±¿ù
(Areas Related to Circles)
12.1. Õ»îÂ±1í± [Introduction]

◊̋√√øÓ¬˜ÀÒ… ŒÓ¬±˜±À˘±Àfl¡ ’±·1 Œ|Ìœ1¬Û1± ¸1˘ ¸±˜Ó¬ø˘fl¡ ’±fl¡±1À¬ı±1 Œ˚ÀÚ – ’±˚̨Ó¬Àé¬S,

¬ı·«Àé¬S, ¸±˜±ôLø1fl¡, øS ≈̂¬Ê√ ’±1n∏ ¬ı‘M√√1 fl¡±ø˘ ’±1n∏ ¬Ûø1¸œ˜± øÚÌ«̊ 1̨ øfl¡Â≈√̃ ±Ú ¬ÛXøÓ¬1 Δ¸ÀÓ¬

¬Ûø1ø‰¬Ó¬º ’±ø˜ ’±˜±1 Δ√ÚøμÚ Ê√œªÚÓ¬ ¬Û± ◊̋√√ ’ √̋√± ¬ıUÀÓ¬± ¬ıd1 øfl¡¬ı± Ú˝√√ ˛̊ øfl¡¬ı± õ∂fl¡±À1 ¬ı‘M√√œ˚̨

’±fl¡±11 ˘·Ó¬ ¸•§g ’±ÀÂ√º ¤ÀÚfl≈¡ª± ¬ıdÀ¬ı±11 øˆ¬Ó¬1Ó¬ ‰¬± ◊̋√√Àfl¡˘1 ‰¬fl¡±, ŒÔ˘±1 ‰¬fl¡±, Œ˙˘˜±1±

Œ¬ı±Î«¬ ‚”1Ìœ˚̨± Œfl¡flƒ¡, ¬Û±¬Û1, Ú˘±1 Ï¬±Àfl¡±Ú, ø¬ıøˆ¬iß Ú'±, ‡±1n∏, ¬ıËn∏‰ƒ¬ ø¬ÛÚ, ¬ı‘M√√±fl¡±1 ¬ÛÔ, øÈ¬Ú ·Ê√±˘1

È≈¬¬Ûœ, Ù≈¬˘øÚ ¬ı±ø·‰¬±1 ¬ı‘M√√±fl¡±1 Í¬± ◊̋√√ ’±ø√ øfl¡Â≈√̃ ±Ú Î¬◊√± √̋√1Ì [ø‰¬S 12.1Œ‰¬±ª±]º Œ¸À˚̨À √̋√, ¬ı‘M√√œ˚̨

’±fl¡±1À¬ı±11 ˘·Ó¬ ¸•Ûfl«¡ Ôfl¡± ¬Ûø1¸œ˜± ’±1n∏ fl¡±ø˘ øÚÌ«̊ 1̨ ¸˜¸…± ¬ı…ª √̋√±ø1fl¡ &1n∏Q õ∂Ò±Úº ¤ ◊̋√√

’Ò…±˚̨Ó¬, ¤È¬± ¬ı‘M√√1 ¬Ûø1¸œ˜± [¬Ûø1øÒ] ’±1n∏ fl¡±ø˘1 Ò±1Ì±À¬ı±11 ¤øÈ¬ ¬Û≈Ú1 øÚ1œé¬ÌÀ1 ’±ø˜ ’±˜±1

’±À˘±‰¬Ú± ’±1y fl¡ø1˜ ’±1n∏ ¤ ◊̋√√ :±Ú ¤È¬± ¬ı‘M√√œ˚̨ Œé¬S1 [¬ı± ‰¬ ≈̃Õfl¡ ¤È¬± ¬ı‘M√√1] ≈√È¬± ø¬ıÀ˙ ∏̄ ’—˙

¬ı‘M√√fl¡˘± ’±1n∏ ¬ı‘M√√‡G1 fl¡±ø˘ øÚÌ«̊ Ǫ́¬ õ∂À˚̨±· fl¡ø1˜º ’±ø˜ ¤ ◊̋√√ÀÈ¬±› ˘é¬… fl¡ø1˜ Œ˚ Œfl¡ÀÚÕfl¡ ¬ı‘M√√

¬ı± Ó¬±1 ‡GÀ¬ı±11 ¸˝√√± ˛̊Ó¬ ·øÍ¬Ó¬ ¸±˜Ó¬ø˘fl¡ ’±fl¡±1À¬ı±11 Œ·±È¬ øfl¡Â≈̃ ±Ú1 fl¡±ø˘ øfl¡√À1 øÚÌ«̊ ˛ fl¡ø1¬ı

¬Û±ø1º

¿äÂS 12.1

ÁZ±ðÃú
ÕñÉ±ûþ
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12.2. ÂõÔMÃÃ1 Âó¿1üÏ÷± Õ±1n¸ ßÁ±¿ù– Û¿éÂ ÂóûÇÉ±Ëù±äÂò±± Perimeter and Area of a
Circle — A Review

= 

=  × 
=  × 2r r 
= 2 r

476 – 550

 = 
62832 ,
20000 3.14166

1887–1920

 

22
7  3.147

r2, r 

12.2 

¿äÂSS 12.2
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12.2 
1 2
2

r

r = 
1
2  × 2 r × r = r2. 

ëÂ×ðÃ±ýÃÃ1íí 1 Ð 24 5280 
0.50 

 = 
22
7

ü÷±ñ±ò Ð =  = 
5280 = 220

24
= 220 

r 
2 r = 220

2 × 
22
7  × r = 220

r =
220 × 7
2 × 22 = 35

35 

= r2 = 
2

7
 × 35 × 35 2

= 22 × 5 × 35 2

1 22 = 0.50 
= 22 × 5 × 35 × 0.50 
= 1925 

ÕòÅúÏùòÏ Ð 12.1

 = 22
7

1. 19 9 
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2. ≈√È¬± ¬ı‘M√√1 ¬ı…±¸±X« ˚Ô±SêÀ˜ 8 Œ‰¬.ø˜. ’±1n∏ 6 Œ‰¬.ø˜.º ¤È¬± ¬ı‘M√√1 ¬ı…±¸±X« øÚÌ«̊ ˛ fl¡1± ˚±1 fl¡±ø˘

¬ı‘M√√ ≈√È¬±1 fl¡±ø˘1 ¸˜ø©Ü1 ¸˜±Úº

3. ¤‡Ú ‚”1Ìœ ˛̊± ’±fl‘¡øÓ¬1 ÒÚ≈-fl“¡±Î¬1 ˘é¬… Œfl¡f1¬Û1± ¬ı±ø √̋√1Õ˘

¬Û“±‰¬È¬± Ú•§1 Œ¬Û±ª± ’—˙ SêÀ˜ Œ¸±Ì±˘œ, 1„√√±, Úœ˘±, fl¡í˘±

’±1n∏ ¬ı·± 1À„√√À1 ø‰¬ø˝êÓ¬ fl¡ø1 ø‰¬S 12.3 Ó¬ ’“±øfl¡ Œ√‡≈›ª±

Δ˝ÀÂ√º Œ¸±Ì±˘œ 1À„√√À1 øÚÀV«̇  fl¡1± ’=˘ÀÈ¬±1 ¬ı…±¸ 21
Œ‰¬.ø˜. ’±1n∏ ¬ı±fl¡œ 1— ø√̊ ˛± ’=˘À¬ı±11 õ∂ÀÓ¬…fl¡À1 õ∂¶ö 10.5
Œ‰¬.ø˜.º 1— ø√ ˛̊± ’=˘ õ∂ÀÓ¬…fl¡À1 fl¡±ø˘ øÚÌ«̊ ˛ fl¡1±º

4. ¤‡Ú ·±Î¬ˇœ1 ‰¬fl¡±À¬ı±11 õ∂ÀÓ¬…fl¡À1 ¬ı…±¸ 80 Œ‰¬.ø˜.º Œ˚øÓ¬ ˛̊±

·±Î¬ˇœ‡ÀÚ õ∂øÓ¬ ‚∞I◊±Ó¬ 66 øfl¡.ø˜. ^n∏øÓ¬Ó¬ Δ· Ô±Àfl¡, õ∂øÓ¬ÀÈ¬± ‰¬fl¡± ◊̋√√ 10 ø˜øÚÈ¬Ó¬ øfl¡˜±ÚÈ¬±

¸•Û”Ì« ‚”1Ì fl¡À1∑

5. Ó¬˘Ó¬ ø√ ˛̊±À¬ı±1Ó¬ qX Î¬◊M√√1Ó¬ ø‰¬Ú ø√ ˛̊± ’±1n∏ ŒÓ¬±˜±1 ¬ı±Â√øÚ1 ≈̊øMê√ √À «̇±ª±– ˚ø√ ¤È¬± ¬ı‘M√√1

¬Ûø1¸œ˜± ’±1n∏ fl¡±ø˘ ¸±—ø‡…fl¡ˆ¬±Àª ¸˜±Ú ˝√√ ˛̊, ŒÓ¬ÀôL ¬ı‘M√√ÀÈ¬±1 ¬ı…±¸±X« ˝√√í˘-

(A) 2 ¤fl¡fl¡ (B) π ¤fl¡fl¡ (C) 4 ¤fl¡fl¡ (D) 7 ¤fl¡fl¡

12.3. ÂõÔMÃÃßÁù± Õ±1ņ ÂõÔMÃÃàG1 ßÁ±¿ù [Areas of Sector and
Segment of a Circle] –] –] –] –] –

˝◊√√øÓ¬˜ÀÒ… ŒÓ¬±˜±À˘±Àfl¡ ’±·1 Œ|Ìœ¸˜”˝√√Ó¬ ¬ı‘M√√fl¡˘± ’±1n∏

¬ı‘M√√‡G ¬Û√À¬ı±1 ¬Û± ◊̋√√ ’±ø˝√√Â√±º ˜ÚÓ¬ Œ¬ÛÀ˘±ª± Œ˚ ≈√Î¬±˘ ¬ı…±¸±X«

’±1n∏ ’Ú≈1+¬Û ‰¬±¬Û1 ¡Z±1± ’±¬ı‘Ó¬ ¬ı‘M√√œ ˛̊ ’=˘1 ‡GÀÈ¬±fl¡ [¬ı±

’—˙ÀÈ¬±fl¡] ¤È¬± ¬ı‘M√√fl¡˘± Œ¬ı±˘± ˝√√ ˛̊ , ¤Î¬±˘ Ê√…± ’±1n∏ ’Ú≈1+¬Û

‰¬±¬Û1 ˜±Ê√1 ¬ı‘M√√œ ˛̊ ’=˘1 ‡GÀÈ¬±fl¡ [¬ı± ’—˙ÀÈ¬±fl¡] ¤È¬± ¬ı‘M√√‡G

Œ¬ı±˘± ˝√√ ˛̊º ¤ ◊̋√√√À1, ø‰¬S 12.4 Ó¬, OAPB ’±¬ı‘Ó¬ ’=˘ O
Œfl¡f ≈̊Mê√ ¬ı‘M√√ÀÈ¬±1 ¤È¬± ¬ı‘M√√fl¡˘±º ∠AOB fl¡ ¬ı‘M√√fl¡˘±1 Œfl¡±Ì

Œ¬ı±˘± ˝√√ ˛̊º ˘é¬… fl¡1± Œ˚ ¤ ◊̋√√ ø‰¬SÓ¬, OAQB ’Ú±¬ı‘Ó¬ ’=À˘±

¤È¬± ¬ı‘M√√fl¡˘±º ¶Û©Üˆ¬±Àª, OAPB fl¡ Œ·ÃÌ ¬ı‘M√√fl¡˘± Œ¬ı±˘± ˝√√ ˛̊

’±1n∏ OAQB fl¡ ≈̃‡… ¬ı‘M√√fl¡˘± Œ¬ı±˘± ˝√√ ˛̊º ŒÓ¬±˜±À˘±Àfl¡ ¤ ◊̋√√ÀÈ¬±›

˜Ú fl¡1± Œ˚ ≈̃‡… ¬ı‘M√√fl¡˘±1 Œfl¡±Ì ˝√√í˘ 360° – ∠AOB.
¤øÓ¬ ˛̊±, ø‰¬S 12.5 Ó¬ ˘é¬… fl¡1± ˚íÓ¬ O Œfl¡f ≈̊Mê√ ¬ı‘M√√ÀÈ¬±1

AB ¤Î¬±˘ Ê√…±º Œ¸À ˛̊, ’±¬ı‘Ó¬ ’=˘ APB ¬ı‘M√√ÀÈ¬±1 ¤È¬± ‡Gº

ŒÓ¬±˜±À˘±Àfl¡ ¤ ◊̋√√ÀÈ¬±› ˜Ú fl¡1± Œ˚ AB Ê√…±1¡Z±1± ·Í¬Ú Œ˝√√±ª±

¿äÂS     12.3

¿äÂS 12.4

¿äÂS     12.5

12345
12345
12345
12345
12345

¬ı·±
fl¡í˘±
Úœ˘±
1„√√±

Œ¸±Ì±˘œ
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AQB
APB AQB
÷™LÂõÉ Ð

O rr OAPB 
12.6 AOB .

r2.
O 360° 360

OAPB 
360, = r2

1, = 
2

360
r

, = 
2

360
r

  = 2

360
r .

= r

r 

APB 

3600 2 r APB

2
360

r

¿äÂSS 12.6

¿äÂSS 12.7
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= r

O r APB 

APB = OAPB – OABB

  = 2 – OAB
360

r

12.6  12.7 
OAQB  = r2 – OAPB 

AQB  = r2 – APB 

ëÂ×ðÃ±ýÃÃ1í 2 Ð 4 30° 
  = 3.14

ü÷±ñ±ò Ð OAPB 12.8

= 2

360
r

= 
30 3.14 4 4
360  2

= 
12.56

3
2

= 4.19 2

= r2 – OAPB 
= (3.14 × 16 – 4.19) 2

= 46.05 2

= 46.1 2

= 2(360 – )
360

r

= 
360 30 3.14 16

360
2

¿äÂS 12.8
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= 
330 3.14 16
360

2

= 46.05 2

= 46.1 2

ëÂ×ðÃ±ýÃÃ1íí 3 Ð 21 
AOB = 120°, 12.9 AYB 

  = 
22
7

ü÷±ñ±ò Ð AYB =  OAYB 
– OAB ..... (1)

OAYB 

= 120 22 21 21
360 7

2

= 462 2 ..... (2)
OABB 12.10. OM AB 

OA = OB
RHS AMO BMO.

M, AB AOM = BOM = 
1 120 60
2 .

OM = x 

OMA 
OM
OA  = cos60°

21
x

 = 
1
2

1cos 60° =
2

 x =
21
2

OM = 
21
2  

AM
OA  = sin 60° = 3

2

¿äÂS 12.9

¿äÂS 12.10



ÂõÔMÃÃ ü¥¤gÏûþ ßÁ±¿ù 273

AM = 21 3
2

 

AB = 2 AM 2 21 3
2

 = 21 3

OABB = 
1 AB × OM
2

= 
1 2121 3
2 2

2

= 
441 3
4  2 ..... (3)

AYB  = 
441462 3
4

2 [(1),(2)  (3)) ]

  = 
21 88 – 21 3
4

2

ÕòÅúÏùòÏ Ð 12.2

 = 22
7

1. 6 
60° 

2. 22 
3. 14 5 

4. 10 (i)
(ii)   = 3.14

5. 21 60° 
(i)
(ii)
(iii)

6. 15 60° 
 = 3.14 

3  = 1.73
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7. 12 
120° 

 = 3.14  = 1.73
8. 15 

5 
12.11

(i)

(ii) 5 10

 = 3.14
9. 35 

5
12.122

10 

(i)
(ii)

10. 8 
 12.13 45 

11.
Wiperr 115° 

25 

12.
16.5 80° 

 = 3.14

¿äÂS  12.13

¿äÂS 12.11

¿äÂS 12.12

3
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¿äÂS 12.15

13. 12.14 

28 2 0.35 

3  = 1.7

14.

R p 
–

(A) 2 R
180

p (B) 2R
180

p (C) 2 R
360

p (D) 22 R
720

p

12.4. ü±÷îÂ¿ùßÁ Õ±ßÁ±1ËÂõ±11 Îá±éÂü÷ÓýÃÃ1 ßÁ±¿ù Areas of Combinations of Plane
Figures

ëÂ×ðÃ±ýÃÃ1í 4 Ð 12.15 56 
ABCD 

O 

ü÷±ñ±ò Ð ABCD = 562 2

= 56 × 56 2  ..... (1)
OA = OB = x 

¿äÂS 12.14
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x2 + x2 = 562

2x2 = 56 × 56
x2 = 28 × 56 ..... (2)

OAB  = 290
360

x  = 21
4

x

= 
1 22 28 56
4 7

2  [(2) ] ..... (3)

OAB 1
4 562  2

= 
1 56 56
4  2 (  AOB = 90°)  ..... (4)

AB  = 
1 22 128 56 56 56
4 7 4  2

[(3) (4)) ]

= 
1 2228 56 2
4 7

2

= 
1 828 56
4 7  2 ..... (5)

 = 
1 828 56
4 7  2..... (6)

= 1 856 56 28 56
4 7

1 828 56
4 7  2

= 
2 228 56 2
7 7  2 [(1), (5)  (6)) ]

= 
1828 56
7  2

= 4032 2

¿ÂõßÁŠ ü÷±ñ±ò Ð
= OAB + ODC 

+ OAD  + OBC 
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=
90 22 90 2228 56 28 56
360 7 360 7

1 156 56 56 56
4 4  2

=
1 22 2228 56 2 2
4 7 7  2

=
7 56 (22 22 14 14)

7  2

= 56 × 72 2

= 4032 2

ëÂ×ðÃ±ýÃÃ1í 5 Ð 12.166
14 ABCD 

ü÷±ñ±ò Ð ABCD = 14 × 14 2

= 196 2

= 
14
2 = 7 

= 
7
2

= r2 = 7
22 2

2
7

2

= 
22 7 7
7 2 2

2

= 
154

4  2

77
2  2

 = 
774
2  2 = 154 2

= (196 – 154) 2 = 42 2

¿äÂS 12.16
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ëÂ×ðÃ±ýÃÃ1í 6 Ð 12.177 10
ABCD 

 = 3.14

¿¿äÂS 12.17 ¿äÂS 12.18

ü÷±ñ±ò Ð I, II, III IV 
12.18

I + III  = ABCD  – 5 

= 2

= (100 – 3.14 × 25) 2

= (100 – 78.5) 2

= 21.5 2

II + IV  = 21.5 2

= ABCD – (I + II + III + IV) 

= (100 – 2 × 21.5) 2

= (100 – 43) 2

= 57 2

25
2
121010
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ÕòÅúÏùòÏ Ð 12.3

 = 22
7

1. 12.19 
PQ = 24 PR = 7 
O

2. 12.200
O 7

14 AOC = 40°.

¿äÂS 12.20 ¿äÂSS  12.21

3. 12.21 14 ABCD  
APD BPC 

4. 12.222 12 
O 6 

¿äÂSS  12.22 ¿äÂS 12.23

¿äÂSS 12.19
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5. 12.23 4 1 
2 

6. 12.244 32 
ABC 

7. 12.25 14  ABCD 
A, B, C D 

8. 12.26 

¿äÂSS 12.26

60 106
10 

(i) 
(ii) 

¿äÂSS 12.24

¿äÂS 12.25
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9. 12.277 O  AB 
CD OD 

OA = 7 

10. ABC 17320.5
2

12.28

 = 3.14  = 1.73205

11. 7 
12.29

¿äÂSS 12.29 ¿äÂS 12.30

12. 12.300 O 3.5 OACB 
OD = 2 

(i) OACB (ii)

¿äÂSS 12.27

¿äÂSS 12.28

3
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13.  12.31 OPBQ OABC 
OA = 20  = 3.14

¿äÂS 12.31 ¿äÂS  12.32

14. O 21 7 AB 
CD 12.32 AOB = 30°, 

15.  12.33 14
ABC BC 

16. 8
12.34 

¿äÂS 12.34

¿äÂS 12.33
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12.5. ü±1±Ñú (Summary)

1. = 2 r.
2. =  r2.
3. r  

2360 r

4. r 2

360 r

5. = – 
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ÂóÔ‡ÂßÁ±¿ù Õ±1ņ Õ±ûþîÂò
Surface Areas and Volumes

13.1. Õ»îÂ±1í±± Introduction

(cuboid)
(cone) (cylinder) (sphere) 13.1

¿äÂSS 13.1

13.2

¿äÂS 13.2

SËûþ±ðÃú
ÕñÉ±ûþ
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13.3 

13.2. Îá±éÂ± Âõd1 üÑ¿÷|í1 ÂóÔ‡ÂßÁ±¿ùù Surface Area of a Combination of Solids

13.2

13.4 

¿äÂS 13.4

TSA = CSA + 

¿äÂS 13.3
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CSA + CSA
TSA, CSA 

13.5

¿äÂS 13.5

CSA  CSA

= CSA + CSA

ëÂ×ðÃ±ýÃÃ1í 1 Ð

crayon
13.6 5

3.5

 = 
22
7

¿äÂS  13.6
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ü÷±ñ±ò Ð 13.5 

TSA = CSA + CSA

CSA = 2 21 (4 ) 2
2

r r

   = 
22 3.5 3.52
7 2 2
22 3 5 3 522 3 5 3 552 22 3.5 3.5
7 2 2

2
7 2 2

2
7 2 2

= – 

= 
3.55
2

= 3.25 

 (l) 2 2r h

2
23.5 (3.25)

2

= 3.7 

CSA = rl = 
22 3.5 3.7
7 2

= 
22 3.5 3.52
7 2 2

22 3.5 3.7
7 2

= 
22 3.5 3.5 3.7
7 2

= 
11 (3.5 3.7)
2

= 39.6 
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ëÂ×ðÃ±ýÃÃ1í 2 Ð 13.7 
5 

 4.2 

 = 22
7

ü÷±ñ±ò Ð = 6 × 2 = 6 × 5 × 5
 = 150 

= TSA –  +  CSA
= 150 – r2 + 2 r2

= (150 + r2) 

= 150 22 4.2 4.2
7 2 2

= (150 + 13.86) 
= 163.86 

ëÂ×ðÃ±ýÃÃ1í 3 Ð 13.8

26 
6

5 3

 = 3.14
ü÷±ñ±ò Ð rr

ll h
r  h

r = 2.5 ¿äÂS  13.8

¿äÂS  13.7
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h = 6
r = 1.5
h  = 26 – 6 = 20

l = 2 2r h = 2 22.5 6 = 6.5 

= CSA + – 
= rl + r2 – r 2

= [(2.5 × 6.5) + (2.5)2  – (1.5)2] 

= [20.25] 

= 3.14 × 20.25 

= 63.585 

=  CSA + 
= 2 r h  + (r )2

= r  (2h  + r )
= (3.14 × 1.5) (2 × 20 + 1.5) 

= 4.71 × 41.5 

= 195.465 

ëÂ×ðÃ±ýÃÃ1í 4 Ð

13.9
1.45 30 

 =
22
7

ü÷±ñ±ò Ð h r 
¿äÂS  13.9
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= CSA +  CSA
= 2 rh + 2 r2

= 2 r (h + r)

= 222 30(145 30)
7

 

= 33000  
= 3.3  

ÂÕòÅúÏùòÏ- 13.1

 = 22
7

1. 64 (cube)
(Cuboid)

2.
14 13 

3. 3.5 
15.5

4. 7 

5.
l 

6.

13.10 14 
5 

7.
2.1 4 

2.8 
500 

¿äÂSS 13.10
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8. 2.4 1.4 

9. 13.11 

10 3.5

13.3. Îá±éÂ± Âõd1 üÑ¿÷|í1 Õ±ûþîÂòò Volume of a Combination of Solids

ëÂ×ðÃ±ýÃÃ1í 5 Ð 

13.12 7
 × 15 

8 

300  
20  0.08

 = 
22
7

ü÷±ñ±ò Ð 
7

¿äÂSS  13.12

¿äÂSS 13.11
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15 , 7 8 
 7 15 

=  + 
1
2

 × 

= 1 22 7 715 7 8 15
2 7 2 2

= 1128.75 
= 300 
= 20 × 0.08 
= 1.6 

= 1128.75 – (300.00 + 1.60)
= 827.15 

ëÂ×ðÃ±ýÃÃ1í 6 Ð 13.13

 5 

10 
 = 3.14

ü÷±ñ±ò Ð = 5 
= 10 

= r2h
= 3.14 × 2.5 × 2.5 × 10 
= 196.25 

   
2
3 r3 = 

2 3.14 2.5 2.5 2.5
3

= 32.71 

¿äÂS 13.13
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= ––
= (196.25 – 32.71) 
= 163.54 

ëÂ××ðÃ±ýÃÃ1í 7  Ð 

2 4 

 = 3.14 
ü÷±ñ±ò Ð  BPC ABC

13.14 BO
= 

1
2 × 4 = 2 

= 3 22 1
3 3

r r h

= 3 22 13.14 (2) 3.14 (2) 2
3 3

= 25.12 
EFGH 

= HP = BO = 2 
EH = AO + OP = (2 + 2)  = 4 

= – 
=  (3.14 × 22 × 4 – 25.12) 
=  25.12 

 = 25.12 

ÕòÅúÏùòÏ Ð 13.2

 = 22
7

1 

¿äÂS. 13.14
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2.
3

12 2 

3.
30%  5 2.8 

45

13.15

4. Pen standd

15 × 10 × 3.5
0.5 

1.4 
13.16

5.
8 

 5 
0.5 

6. 220 24 
60 8 

1 8 = 3.14

7. 60 120 60

60 180 

¿äÂS  13.16

¿äÂS 13.15
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8. 8 2 
8.5 

345  = 3.14

13.4. Îá±éÂ± Âõd ÛéÂ± Õ±ßÔÁ¿îÂ1Âó1± Õ±ò ÛéÂ± Õ±ßÔÁ¿îÂÍù 1+Âó±™L11 Conversion of Solid
from One Shape to Another

13.17

13.18

ëÂ×ðÃ±ýÃÃ1í 8 Ð 24 6 

ü÷±ñ±ò Ð = 
1 6 6 24
3

 r 34
3

r

¿äÂS 13.17

¿äÂS  13.18
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34
3

r = 
1 6 6 24
3

r3 = 3  3  24 = 33 × 23

r = 3  2 = 6
6 

ëÂ×ðÃ±ýÃÃ1í 9 Ð

1.57  × 1.44  × 95  60
95 

 = 3.14
ü÷±ñ±ò Ð 

= r2h
= 3.14  0.6  0.6  0.95 

= l  b  h
= 1.57  1.44  0.95 

= [(1.57  1.44  0.95) – (3.14  0.6  0.6  0.95)] 
= (1.57  0.6  0.6  0.95  2) 

= l bb

= 
1.57 0.6 0.6 0.95 2

1.57 1.44

= 0.475 
= 47.5 

= 
3.14 × 0.6 0.6 0.95 1

1.57 × 1.44 × 0.95 2
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ëÂ×ðÃ±ýÃÃ1í 10 Ð 1 8 18 

ü÷±ñ±ò Ð = 
21 8

2
= 2  

= 18  = 1800 
û¿ðÃ îÒÂ±1ëÂ±ù1 ›¶¦šË26ÃðÃ1 ÂõÉ±ü±XÇ rr

=  r2  1800 
 r2  1800 = 2

r2 = 
1

900 , r = 
1
30

1
15

0.67 

ëÂ×ðÃ±ýÃÃ1í 11 Ð  43
7

3 

 = 22
7

ü÷±ñ±ò Ð  = 
3
2

= 
32 22 3

3 7 2
 = 

99
14

= 
1 99
2 14

= 
99 1000
28  

= 
99000

28
 

25
7

 
99000

28
 

99000 7
28 25 16.5 
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ÕòÅúÏùòÏÐ 13.3

 = 22
7

1. 4.2 6 

2. 6 8 10 

3. 20 7 22 ×
14 

4. 3 14 
4 

5. 12 15 
12 6 

6. 5.5 × 10 × 3.5 1.75 2

7. 32 18 

24 
8. 6 1.5 10 30

8 
9. 10 2 

20 
3 //

13.5. ÛéÂ± úÑßÅÁ1 úÑßÅÁË26ÃðÃ Frustum of a Cone
13.2 
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13.19

ßÁ±ûÇÉ 1 Ð 

frustum

¿äÂS 13.20
13.20

ëÂ×ðÃ±ýÃÃ1í 12  Ð 45 
28 7 

13.21

 = 
22
7

¿äÂS 13.19

¿äÂSS 13.21
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ü÷±ñ±ò Ð OAB  OCD 
13.21 OAB h1 l1, 

OP = h1 OA = OB = l1 OCD h2  l2 

r1 = 28 r2 = 7 
(h) = 45 h1 = 45 + h2 ..... (1)

OAB OCD h1 h2

OPB OQD 

1

2

28
7

h
h

 =
4
1 ..... (2)

(1) (2)) h2 = 15 h1 = 60 
= OAB  – OCD 

= 2 21 22 1 22(28) (60) (7) (15)
3 7 3 7

= 48510
OCD  OAB l2 l1 

l2 = 2 2(7) (15) 16.55  

l1 = 2 2 2 2(28) (60) 4 (7) (15) 4 16.55 66.20  

= r1l1 – r2l2

= 
22 22(28)(66.20) – (7)(16.55)
7 7

= 5461.5 

+ 2 2
1 2r r

= 5461.5  + 222 (28)
7

222 (7)
7

= 5461.5  + 2464  + 154 
= 8079.5 

h, l, r1 r2
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(r1 > r2) 

(i)  = 2 2
1 2 1 2

1 ( )
3

h r r r r .

(ii)  = (r1 + r2)ll l = 2 2
1 2( )h r r1 2

2( )1 2( 1 2 .

(iii)  = l (r1 + r2) + r1
2 + r2

2, l = 2 2
1 2( )h r r1 2

2( )1 2( 1 2 .

12

(i) = 2 2
1 2 1 2

1
3

h r r r r

= 2 21 22 45 (28) (7) (28)(7)
3 7

= 48510 

(ii)  l = 22
1 2h r r

2 2(45) (28 7)

= 2 23 (15) (7)

= 49.65 
= (r1 + r2) l

= 
22 (28 7) (49.65)
7

= 5461.5 

(iii) = 2 2
1 2 1 2r r l r r

= 2 222 225461.5 (28) (7)
7 7

= 8079.5 
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ëÂ×ðÃ±ýÃÃ1íí 13  Ð 

14 
30 35 

1.2 

13.22
22
7

ü÷±ñ±ò Ð 

 = 2 2
1 2 1 23

h r r r r , r1 r2 

= 
2 21 22 35 30 35 3014

3 7 2 2 2 2  

= 11641.7 
1 1.2 

= (11641.7  1.2) 
= 13970.04 
= 13.97 
= 14 

ëÂ×ðÃ±ýÃÃ1í 14 Ð 

13.23 45 
25 40 

6

22
7

ü÷±ñ±ò Ð = 40 

¿äÂSS 13.22

¿äÂSS  13.23
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= (40 – 6)  = 34 

l = 2 2
1 2( )h r r 2
1 2( )1 2( 1 2 , r1 = 22.5 

r2 = 12.5 h = 34 

 l = 2 234 (22.5 12.5)

= 2 234 10 35.44  

+ + 
= [  × 35.44 (22.5 + 12.5) +  × (12.5)2 + 2  × 12.5 × 6] 

= 
22 (1240.4 156.25 150)
7

 = 4860.9 

= 2 2
1 2 1 2( )

3
h r r r r

= 2 222 34 [(22.5) (12.5) 22.5 12.5]
7 3  

= 
22 34 943.75
7 3

= 33615.48 
= 33.62 

ÕòÅúÏùòÏ Ð  13.4

 = 22
7  

1. 14 4
2 

2. 4 
18 6 
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3. fez
13.24 10 

4  15 

4. 16 
8

20  20 

100 8 
 = 3.14 

5. 20 60° 

16
1

ÕòÅúÏùòÏ Ð 13.5 [Ü¿2åÃßÁ]*
1. 3 12 10 

8.88 
2. 3 4 

3. 150 × 120  × 110 
129600 

22.5 × 7.5 × 6.5 

4. ** 10 
97280 1072 75 

3 
*
** 15

 13.24
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5.
10 

22 
8 18 

13.25
6. 13.5 

7. 13.5 

13.6. ü±1±Ñúú Summary

1.

2.

3.

Frustum
4.

(i) = 2 2
1 2 1 2

1
3 h r r r r .

(ii) = l(r1 + r2), l = 22
1 2h r r .

(iii)  = l(r1 + r2) + (r1
2 + r2

2)
h  = 
l = 
r1 r2 

¿äÂS 13.25
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Âó¿1üÑàÉ±
Statistics

There are lies, damned lies and statistics.
— by Disraeli

14.1. Õ»îÂ±1í±± Introduction

Meann Median
Mode

ogives

14.2. üÑâÂõX îÂïÉ1 ÷±ñÉÉ Mean of Grouped Data

x1, x2,. . ., xn 
f1, f2, . . ., fn x1  f1 x2 

f2 
= f1x1 + f2x2 + . . . + fnxn,

= f1 + f2 + . . . + fn.

äÂîÅÇÂðÃú
ÕñÉ±ûþ
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x  = 1 1 2 2

1 2

n n

n

f x f x f x
f f f

x  = 1

1

n

i i
i

n

i
i

f x

f
x  = i i

i

f x
f

, i, 1 n 

ëÂ×ðÃ±ýÃÃ1í 1 Ð 30 100 

ù±öÂ ßÁ1± ò¥¤1 10 20 36 40 50 56 60 70 72 80 88 92 95
    (xi)

åÃ±S1 üÑàÉ±± ( fi) 1 1 3 4 3 2 4 4 1 1 2 3 1

ü÷±ñ±ò Ð xi 

fi 14.1.
îÂ±¿ùßÁ± 14.1

ù±öÂßÁ1± ò¥¤1 (xi ) åÃ±S1 üÑàÉ± ( fi ) fixi

10 1 10
20 1 20
36 3 108
40 4 160
50 3 150
56 2 112
60 4 240
70 4 280
72 1 72
80 1 80
88 2 176
92 3 276
95 1 95
÷ÅêÂ fi = 30 fixi = 1779
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i i

i

f xx
f

 = 
1779

30  = 59.3

59.3.

1 15 

40 4
40-55 25-40 

14.2

îÂ±¿ùßÁ± 14.2

Î|íÏ¿ÂõöÂ±æÃò 10 - 25 25 - 40 40 - 55 55 - 70 70 - 85 85 - 100

åÃ±S1 üÑàÉ± 2 3 7 6 6 6

=
2

14.2 10-25 10 25
2

, 17.5

14.3 
xi i 

xi fif 1
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îÂ±¿ùßÁ± 14.3

Î|íÏ Õ™L1±ù åÃ±S1 üÑàÉ± ( fi) Î|íÏüÓäÂßÁ (xi) fixi

10 - 25 2 17.5 35.0
25 - 40 3 32.5 97.5
40 - 55 7 47.5 332.5
55 - 70 6 62.5 375.0
70 - 85 6 77.5 465.0
85 - 100 6 92.5 555.0

÷ÅêÂ  fi = 30  fi xi = 1860.0

 fi xi x

x  = 1860.0 62
30

i i

i

f x
f

(Direct method)
14.1 14.3 

14.3 
59.3 (exact mean) 62 (approximate

mean)
xi fi xi fi 

fi xi 

xi 

xi ‘a’ 
‘a’ x1, x2, . . ., xn xi 

 a = 47.5 a = 62.5. a = 47.5.
a xi di xi 

‘a’ (deviation)
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, di = xi – a = xi – 47.5
di fi fi di 

14.4 
îÂ±¿ùßÁ± 14.4

Î|íÏ Õ™L1±ù åÃ±S1 üÑàÉ±± ( fi) Î|íÏüÓäÂßÁß (xi) di = xi – 47.5 fidi

10 - 25 2 17.5 –30 –60
25 - 40 3 32.5 –15 –45
40 - 55 7 47.5 0 0
55 - 70 6 62.5 15 90
70 - 85 6 77.5 30 180
85 - 100 6 92.5 45 270

÷ÅêÂ fi = 30 fidi = 435

14.4 d  = i i

i

f d
f

.

d x
di xi ‘a’ x

d ‘a’ 

d = i i

i

f d
f

d  =
( )i i

i

f x a
f

= i i i

i i

f x f a
f f

= i

i

fx a
f

= x a

x = a + d

x = i i

i

f da
f
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14.4 a, fidi fi 

x  = 43547.5 47.5 14.5 62
30

.

62.
(Assumed Mean Method)

ßÁ±ûÇÉÉ 1 : 14.3 xi 17.5, 32.5, ‘a’ 

62
‘a’ 

14.44 15
15 fi 

15 

ui = ix a
h , a h

ui fi ui 

fiui h = 15 14.5

îÂ±¿ùßÁ±± 14.5

Î|íÏÕ™L1±ù fi xi di = xi – a ui = ix – a
h fiui

10 - 25 2 17.5 –30 –2 –4
25 - 40 3 32.5 –15 –1 –3
40 - 55 7 47.5 0 0 0
55 - 70 6 62.5 15 1 6
70 - 85 6 77.5 30 2 12
85 - 100 6 92.5 45 3 18
÷ÅêÂ fi = 30 fiui = 29

u = i i

i

f u
f
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u  x  

ui = ix a
h

u  = 
i

i

i

x af
h

f

1 i i

i

f x a
h f

1 i i i

i

f x a f
h f

= 
1 i i i

i i

f x fa
h f f

 = 
1 x a
h

hu = x a

x  = a + hu  = i i

i

f ua h
f

 14.5 a, h,  fiui fi 

x  = 
2947.5 15
30

    = 47.5 + 14.5 = 62
 62.

(Step-deviation method)

di 
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a  h x  = a + hu  

ui = ix a
h

 

ëÂ×ðÃ±ýÃÃ1í 2 Ð (U. T.)

¿úŽÂ¿ûþSÏ1 15-25 25-35 35-45 45-55 55-65 65-75 75-85
úîÂ±Ñú

1±æÃÉ ÎßÁfÏûûûûûû
ú±¿üî Õ=ù1 üÑàÉ± 6 11 7 4 4 2 1

NCERTT
ü÷±ñ±ò Ð xi 

îÂ±¿ùßÁ±± 14.6

¿úŽÂ¿ûþSÏ1 üÑàÉ± 1±æÉ ÎßÁfÏûþ ú±¿üîÂ Õ=ù1 üÑàÉ±± ( fi ) xi

15 - 25 6 20

25 - 35 11 30

35 - 45 7 40

45 - 55 4 50

55 - 65 4 60

65 - 75 2 70

75 - 85 1 80

a = 50, h = 10, di = xi – 50 
50

10
i

i
x

u .

di ui 14.7 .
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îÂ±¿ùßÁ±± 14.7

¿úŽÂ¿ûþSÏ11 1±æÃÉ ÎßÁfÏûûûûûû xi di = xi – 50 50=
10

i
i

xu fixi fidi fiui

úîÂ±Ñú ú±¿üîÂ Õ=ù
 üÑàÉ± ( fi )

15 - 25 6 20 –30 –3 120 –180 –18
25 - 35 11 30 –20 –2 330 –220 –22
35 - 45 7 40 –10 –1 280 –70 –7
45 - 55 4 50 0 0 200 0 0
55 - 65 4 60 10 1 240 40 4
65 - 75 2 70 20 2 140 40 4
75 - 85 1 80 30 3 80 30 3

÷ÅêÂ 35 1390 –360 –36

fi = 35, fixi = 1390, fi di = – 360, fiui = –36.

1390 39.71
35

i i

i

f xx
f

x  = i i

i

f da
f

 = ( 360)50 39.71
35i

x  =
– 3650 10 39.71
35

i i

i

f ua h
f

39.71.
xi fififf

xi fi 
xi fi 

xi 
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di h 
ëÂ×ðÃ±ýÃÃ1í 3 Ð

ëÂ×ý×ÃÃËßÁéÂ1 üÑàÉ±20 - 60 60 - 100 100 - 150 150 - 250 250 - 350 350 - 450

Âõù±11 üÑàÉ± 7 5 16 12 2 3

ü÷±ñ±ò Ð xi 

a = 200 h = 20 14.88

îÂ±¿ùßÁ± 14.8

ëÂ×ý×ÃÃËßÁéÂ1 üÑàÉ± õù±11 üÑàÉ± ( fi ) xi di = xi – 200 =
20

i
i

du ui fi

20 - 60 7 40 –160 –8 –56
60 - 100 5 80 –120 –6 –30
100 - 150 16 125 –75 –3.75 –60
150 - 250 12 200 0 0 0
250 - 350 2 300 100 5 10
350 - 450 3 400 200 10 30

÷ÅêÂ 45 –106

106
45

u  x  = 200 + 10620
45

 = 200 – 47.11 = 152.89.

45 
152.89.

ßÁ±ûÇÉÉ 2 Ð
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1. 

2. 30  

3. 

ÕòÅúÏùòÏ 14.1

1. 200

ëÂ×¿¾ÃðÃ1 üÑàÉ± 0 - 2 2 - 4 4 - 6 6 - 8 8 - 10 10 - 12 12 - 14

â11 üÑàÉ± 1 2 1 5 6 2 3

2. 50 

ÆðÃ¿òßÁ 100 - 120 120 - 140 140 - 160160 - 180 180 - 200
Âó±¿1|¿÷ßÁ [éÂßÁ±îÂ]
ßÁ÷ÇÏ1 üÑàÉ± 12 14 8 6 10

3.
188 f 

ÆðÃ¿òßÁ ýÃÃ±îÂ 11 - 13 13 - 15 15 - 17 17 - 19 19 - 21 21 - 23 23 - 25
à1äÂ [éÂßÁ±îÂ]
¿úq1 üÑàÉ± 7 6 9 13 f 5 4

4. 30 



Âó¿1üÑàÉ± 317

Â›¶¿îÂ ¿÷¿òéÂîÂ ýÃÃ+È¿ÂóG1 65-68 68-71 71-74 74-77 77-80 80-83 83-86
ßÁ¥óò üÑàÉ±
÷¿ýÃÃù±1 üÑàÉ± 2 4 3 8 7 4 2

5.

Õ±÷1 üÑàÉ± 50  -  52 53  -  55 56  -  58 59  -  61 62  -  64

Âõ±ßÁäÂ1 üÑàÉ± 15 110 135 115 25

6. 25 

ÆðÃ¿òßÁ à1äÂ [éÂßÁ±îÂ] 100 - 150 150 - 200 200 - 250 250 - 300 300 - 350

â11 üÑàÉ± 4 5 12 2 2

7. SO2 ppm 30 

SO2 1 á±ìÂÿîÂ±± ppm Âõ±1ÑÂõ±1îÂ±

0.00  -  0.04 4
0.04  -  0.08 9
0.08  -  0.12 9
0.12  -  0.16 2
0.16  -  0.20 4
0.20  -  0.24 2

SO22

8. 40 
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¿ðÃò1 üÑàÉ± 0 - 6 6 - 10 10 - 14 14 - 20 20 - 28 28 - 38 38 - 40

åÃ±S1 üÑàÉ± 11 10 7 4 4 3 1

9. 35 

ü±ŽÂ1îÂ± ýÃÃ±11 (%îÂ) 45 - 55 55 - 65 65 - 75 75 - 85 85 - 95

äÂýÃÃ11 üÑàÉ± 3 10 11 8 3

14.3. üÑâÂõX îÂïÉ1 ÂõUùßÁß Mode of Grouped Data

(multimodal)

ëÂ×ðÃ±ýÃÃ1í   4 Ð 10 
2 6 4 5 0 2 1 3 2 3

Mode
ü÷±ñ±ò Ð

ëÂ×ý×ÃÃËßÁéÂ1 üÑàÉ± 0 1 2 3 4 5 6

Îàù1 üÑàÉ± 1 1 3 2 1 1 1

2  3
2

Mode
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Modal
class

= 1 0

1 0 22
f fl h

f f f

l = 
h = 
f1 = 
f0 = 
f2 = 

ëÂ×ðÃ±ýÃÃ1í--  5 Ð 20 

Âó¿1ûþ±ù1 Õ±ßÁ±1 1 - 3 3 - 5 5 - 7 7 - 9 9 - 11

Âó¿1ûþ±ù1 üÑàÉ± 7 8 2 2 1

ü÷±ñ±ò Ð 8 3 – 5
 3 – 5

= 3 – 5, (l ) = 3,  (h) = 2
 ( f1 ) = 8,

( f0 ) = 7,
( f2 ) = 2.

 = 1 0

1 0 22
f fl h

f f f
 = 

8 7 23 2 3 3.286
2 8 7 2 7

3.286.
ëÂ×ðÃ±ýÃÃ1í- 6 Ð 1 14.3 30 

ü÷±ñ±ò Ð 1 14.3 7 40-55
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40-55
( l ) = 40,

( h) = 15,
 ( f1 ) = 7,

( f0 ) = 3,
  ( f2 ) = 6.

= 1 0

1 0 22
f fl h

f f f
,

= 
7 340 15

14 6 3
 = 52

52 1 62
52 62

÷™LÂõÉ Ð
1. 6 

2. 

ßÁ±ûÇÉ 3 Ð 22

÷™LÂõÉ Ð

ÕòÅúÏùòÏÐ 14.2.

1.

Âõûþü [ÂõåÃ1] 5 - 15 15 - 25 25 - 35 35 - 45 45 - 55 55 - 65

Î1±áÏ1 üÑàÉ± 6 11 21 23 14 5
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2. 225 

Õ±ûþÅü [â°I×±îÂ] 0 - 20 20 - 40 40 - 60 60 - 80 80 - 100 100 - 120

Âõ±1ÑÂõ±1îÂ± 10 35 52 61 38 29

3. 200 

à1äÂ [éÂßÁ±îÂ] Âó¿1ûþ±ù1 üÑàÉ±

1000 - 1500 24
1500 - 2000 40
2000 - 2500 33
2500 - 3000 28
3000 - 3500 30
3500 - 4000 22
4000 - 4500 16
4500 - 5000 7

4.

ÛæÃò ¿úŽÂßÁ1 ¿ÂõÂó1ÏËîÂ åÃ±S1 üÑàÉ± 1±æÃÉ1 üÑàÉ±± U.T.

15 - 20 3
20 - 25 8
25 - 30 9
30 - 35 10
35 - 40 3
40 - 45 0
45 - 50 0
50 - 55 2
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5.

1±ò1 üÑàÉ± ÎÂõéÂäÄÂË÷ò1 üÑàÉ±

3000 - 4000 4
4000 - 5000 18
5000 - 6000 9
6000 - 7000 7
7000 - 8000 6
8000 - 9000 3
9000 - 10000 1
10000 - 11000 1

6. 3 
100 

á±ëÂÿÏ1 üÑàÉ± 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80

Âõ±1ÑÂõ±1îÂ± 7 14 13 12 20 11 15 8

14.4. üÑâÂõX îÂïÉ1 ÷ñÉ÷±± Median of Grouped Data ÐÐ

n

 
1

2
n

n 
2
n 1

2
n

100 50

ù±öÂ ßÁ1± ò¥¤1 20 29 28 33 42 38 43 25

åÃ±S1 üÑàÉ± 6 28 24 15 2 4 1 20
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îÂ±¿ùßÁ± 14.9
ù±öÂ ßÁ1± ò¥¤1 åÃ±S1 üÑàÉ± [Âõ±1ÑÂõ±1îÂ±]

20 6

25 20

28 24

29 28

33 15

38 4

42 2

43 1

÷ÅêÂ 100

n = 100, 
2
n 1

2
n

500 51

îÂ±¿ùßÁ±± 14.10
ù±öÂ ßÁ1± ò¥¤1 åÃ±S1 üÑàÉ±

20 6
25 6 + 20 = 26
28 26 + 24 = 50
29 50 + 28 = 78
33 78 + 15 = 93
38 93 + 4 = 97
42 97 + 2 = 99
43 99 + 1 = 100
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îÂ±¿ùßÁ±± 14.11

ù±öÂ ßÁ1± ò¥¤1 åÃ±S1 üÑàÉ± ü=ûþÏ Âõ±1ÑÂõ±1îÂ±

20 6 6

25 20 26

28 24 50

29 28 78

33 15 93

38 4 97

42 2 99

43 1 100

500  28

51 29

= 528
2

2928 .

÷™LÂõÉ Ð 14.11 1 33
28.5 50% 28.5 

50% 28.5 

53 100 
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14.12
ò¥¤1 åÃ±S1 üÑàÉ±

0 - 10 5
10 - 20 3
20 - 30 4
30 - 40 3
40 - 50 3
50 - 60 4
60 - 70 7
70 - 80 9
80 - 90 7
90 - 100 8

10 5 20
200 0 - 10 

10 - 20 20
5 + 3 8 10 - 20 8

30 
400 100 14.13

îÂ±¿ùßÁ±± 14.13

ù±öÂ ßÁ1± ò¥¤1 åÃ±S1 üÑàÉ± [ü=ûþÏ Âõ±1ÑÂõ±1îÂ±]
10îÂÍßÁ ßÁ÷ 5
20îÂÍßÁ ßÁ÷ 5 + 3 = 8
30îÂÍßÁ ßÁ÷ 8 + 4 = 12
40îÂÍßÁ ßÁ÷ 12 + 3 = 15
50îÂÍßÁ ßÁ÷ 15 + 3 = 18
60îÂÍßÁ ßÁ÷ 18 + 4 = 22
70îÂÍßÁ ßÁ÷ 22 + 7 = 29
80îÂÍßÁ ßÁ÷ 29 + 9 = 38
90îÂÍßÁ ßÁ÷ 38 + 7 = 45
100îÂÍßÁ ßÁ÷ 45 + 8 = 53
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(*))
10, 20, 30, ...... 100 

00 100 200
14.122 53

00 5 0 - 10
53 – 5 = 48 10 

20 48 – 3 =
45  30 45 – 4 = 41, 
14.144

îÂ±¿ùßÁ±± 14.14

ù±öÂ ßÁ1± ò¥¤1  åÃ±S1 üÑàÉ± [ü=ûþÏ Âõ±1ÑÂõ±1îÂ±]

0 1 ü÷±ò Âõ± ÎÂõ¿åÃ 53
10 1 ü÷±ò Âõ± ÎÂõ¿åÃ 53 – 5 = 48
20 1 ü÷±ò Âõ± ÎÂõ¿åÃ 48 – 3 = 45
30 1 ü÷±ò Âõ± ÎÂõ¿åÃ 45 – 4 = 41
40 1 ü÷±ò Âõ± ÎÂõ¿åÃ 41 – 3 = 38
50 1 ü÷±ò Âõ± ÎÂõ¿åÃ 38 – 3 = 35
60 1 ü÷±ò Âõ± ÎÂõ¿åÃ 35 – 4 = 31
701 ü÷±ò Âõ± ÎÂõ¿åÃ 31 – 7 = 24
80 1 ü÷±ò Âõ± ÎÂõ¿åÃ 24 – 9 = 15
90 1 ü÷±ò Âõ± ÎÂõ¿åÃ 15 – 7 =  8

(*) 0,
10, 20, ......, 90 

14.12 14.13 14.15 
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îÂ±¿ùßÁ±± 14.15
ò¥¤1 åÃ±S1 üÑàÉ± ( f ) ü=ûþÏ Âõ±1ÑÂõ±1îÂ± (cf )
0 - 10 5 5
10 - 20 3 8
20 - 30 4 12
30 - 40 3 15
40 - 50 3 18
50 - 60 4 22
60 - 70 7 29
70 - 80 9 38
80 - 90 7 45
90 - 100 8 53

2
n

 

2
n

n = 53, 
2
n

= 26.5 

60 – 70 29, 2
n

26.5

60 – 70 

= 
cf

2+ ,

n

l h
f
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l =
n =
cf =
f =
h =

26.5,
2
n

 l = 60, cf = 22, f = 7, h = 10 

= 26.5 2260 10
7

= 60 + 
45
7

= 66.4
66.4 66.4 

ëÂ×ðÃ±ýÃÃ1í 7 Ð 51 

ëÂ×2äÂîÂ± [ÎäÂÐ¿÷Ð] ÎåÃ±»±ùÏ1 üÑàÉ±

140 îÂÍßÁ ßÁ÷ 4
145 îÂÍßÁ ßÁ÷ 11
150 îÂÍßÁ ßÁ÷ 29
155 îÂÍßÁ ßÁ÷ 40
160 îÂÍßÁ ßÁ÷ 46
165 îÂÍßÁ ßÁ÷ 51

ü÷±ñ±ò Ð 

'(*) ' 140, 145, 150, . . ., 165
140 , 140 - 145, 145 - 150, . . ., 160 - 165

4 140 11 
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145 4 140  140 - 145
11 – 4 = 7, 145 - 150  29 – 11 =

18, 150 - 155 40 – 29 = 11 

îÂ±¿ùßÁ± 14.16

Î|íÏ Õ™L1±ù Âõ±1ÑÂõ±1îÂ±

140 îÂÍßÁ ßÁ÷ 4 4
140 - 145 7 11
145 - 150 18 29
150 - 155 11 40
155 - 160 6 46
160 - 165 5 51

n = 51 
51 25.5

2 2
n

145 - 150

l = 145,
cf 145 - 150 = 11,
f 145 - 150  = 18,
h  = 5

= l + 
cf

2
n

h
f ,

= 25.5 11145 5
18

= 145 + 
72.5
18

= 149.03.
149.03 

50% 50% 
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ëÂ×ðÃ±ýÃÃ1í- 8 Ð 525 x y 100
Î|íÏ Õ™L1±ù Âõ±1ÑÂõ±1îÂ±

0 - 100 2
100 - 200 5
200 - 300 x
300 - 400 12
400 - 500 17
500 - 600 20
600 - 700 y
700 - 800 9
800 - 900 7

900 - 1000 4

ü÷±ñ±ò Ð

Î|íÏ Õ™L1±ù Âõ±1ÑÂõ±1îÂ± ü=ûþÏÂõ±1ÑÂõ±1îÂ±

0 - 100 2 2
100 - 200 5 7
200 - 300 x 7 + x
300 - 400 12 19 + x
400 - 500 17 36 + x
500 - 600 20 56 + x
600 - 700 y 56 + x + y
700 - 800 9 65 + x + y
800 - 900 7 72 + x + y
900 - 1000 4 76 + x + y

n = 100
76 + x + y = 100, , x + y = 24 (1)

525 500 – 600 
l = 500, f = 20, cf = 36 + x, h = 100
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= 
cf

2 ,

n

l h
f

                    525 = 50 36500 100
20

x

525 – 500 = (14 – x) × 5
25 = 70 – 5x
5x = 70 – 25 = 45
x = 9

(1) 9 + y = 24
y = 15

2 20, 25, 20, 21, 18
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÷™LÂõÉ Ð
1. 

3 =  + 2 
2. 

ÕòÅúÏùòÏ 14.3
1. 68 

÷±ËýÃÃßÁîÂ à1äÂ [ý×ÃÃëÂ×¿òéÂîÂ] ¢¶±ýÃÃßÁ1 üÑàÉ±

65 - 85 4
85 - 105 5

105 - 125 13
125 - 145 20
145 - 165 14
165 - 185 8
185 - 205 4

2. 28.5, x y 

Î|íÏ Õ™L1±ù Âõ±1ÑÂõ±1îÂ±

0 -  10 5
10 -  20 x
20 -  30 20
30 -  40 15
40 - 50 y
50 -  60 5

÷ÅêÂ 60

3. 100 
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18 60 

Âõûþü [ÂõåÃ1îÂ] Âó¿ù¿åÃ ïßÁ± ¢¶±ýÃÃßÁ1 üÑàÉ±

20 ÂõåÃ11 ßÁ÷ 2
25 ÂõåÃ11 ßÁ÷ 6
30 ÂõåÃ11 ßÁ÷ 24
35 ÂõåÃ11 ßÁ÷ 45
40 ÂõåÃ11 ßÁ÷ 78
45 ÂõåÃ11 ßÁ÷ 89
50 ÂõåÃ11 ßÁ÷ 92
55 ÂõåÃ11 ßÁ÷ 98
60 ÂõåÃ11 ßÁ÷ 100

4. 40 

ÆðÃâÇÉ [¿÷Ð¿÷ÐîÂ] Âó±îÂ1 üÑàÉ±

118 - 126 3

127 - 135 5

136 - 144 9

145 - 153 12

154 - 162 5

163 - 171 4

172 - 180 2

 117.5 - 126.5, 126.5
- 135.5, . . ., 171.5 - 180.5.)



334 á¿íîÂ

5. 400 

Õ±ûþÅü ßÁ±ù [â°I×±îÂ] Îù¥ó1 üÑ:±

1500 - 2000 14
2000 - 2500 56
2500 - 3000 60
3000 - 3500 86
3500 - 4000 74
4000 - 4500 62
4500 - 5000 48

6. 100 

Õ±à11 üÑàÉ± 1 - 4 4 - 7 7 - 10 10 - 13 13 - 16 16 - 19

ëÂ×Âó±¿ñ1 üÑàÉ± 6 30 40 16 4 4

7. 30 

ÝæÃò [¿ßÁÐ¢¶±ÐîÂ] 40-45 45-50 50-55 55-60 60-65 65-70 70-75

åÃ±S-åÃ±SÏ1 üÑàÉ± 2 3 8 6 6 3 2

14.5. ü=ûþÏ Âõ±1ÑÂõ±1îÂ± ¿ÂõöÂ±æÃò1 Æù¿àßÁ 1+Âóó Graphical Representation of
Cumulative Frequency Distribution
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14.13 
10, 20, 30, ....,

100 

(x-- ) 

( y- )

(10, 5),
(20, 8), (30, 12), (40, 15), (50, 18), (60, 22), (70, 29), (80, 38), (90, 45), (100,
53) 

14.1

ogive úsËéÂ± Õ’¿æÃöÂö [ojeev] ÂõÅ¿ù ë×Â2äÂ±1í ßÁ1± ýÃÃûþ Õ±1ņ Ûý×ÃÃËéÂ± Ý¿ææ [ogee] ús1
Âó1± ë×ÂÈÂói§ ÆýÃÃËåÃ¼ ogee ýÃÃ’ù ÛËò ÛéÂ± Õ±ßÔÁ¿îÂ ¿û ëÂ×MÃÃù ÂõS 1 Âó1± Õ»îÂù ÂõS Íù ÆÂõ
ï±ËßÁ, á¿îÂËßÁß S Õ±ßÔÁ¿îÂ1 ëÂ×ù¥¤ ›¶±™L1 ÛéÂ± ÆüËîÂ ÂõS  áêÂò ßÁË1Ã¼ 14îÂ÷ Õ±1n¸̧ 15îÂ÷
ú¿îÂßÁ±1 Îá±¿êÂßÁ [Gothic] ßÁù±1 ÛßÁ ¿ÂõËúø¸ ÆÂõ¿ú©†É ýÃÃ’ùù ogee Õ±ßÔÁ¿îÂ¼

14.14 

 0, 10, 20,
....., 90 0-10,
10-20, ....., 90-1000

x--

¿äÂS 14.1

¿äÂS 14.2

50
40
30
20
10

O 10 20 3040 50

60

60 70 80 90 100

50
40
30
20
10

O 10 20 3040 50

60

60 70 80 90 100
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y--
(0, 53), (10, 48), (20, 45), (30, 41), (40, 38), (50, 35), (60,

31), (70, 24), (80, 15), (90, 8) 

14.2

÷™LÂõÉ Ð 14.1 14.2 14.12

53 26.5
2 2
n y-

14.3 x--

x-
x-

14.3

x-- x--
14.4

ëÂ×ðÃ±ýÃÃ1í 9 Ð 30 

¿äÂS 14.3

¿äÂS 14.4

50
40
30
20
10

O 10 20 3040 50

60

60 70 80 90 100

50
40
30
20
10

O 10 20 3040 50

60

60 70 80 90 100
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ù±öÂ [ù±à éÂßÁ±îÂ] ÎðÃ±ßÁ±ò1 üÑàÉ± [Âõ±1ÑÂõ±1îÂ±]

5 1 ü÷±ò Âõ± ÎÂõ¿åÃ 30
10 1 ü÷±ò Âõ± ÎÂõ¿åÃ 28
15 1 ü÷±ò Âõ± ÎÂõ¿åÃ 16
20 1 ü÷±ò Âõ± ÎÂõ¿åÃ 14
25 1 ü÷±ò Âõ± ÎÂõ¿åÃ 10
30 1 ü÷±ò Âõ± ÎÂõ¿åÃ 7
35 1 ü÷±ò Âõ± ÎÂõ¿åÃ 3

ü÷±ñ±ò Ð 

(5,
30), (10, 28), (15, 16), (20, 14), (25, 10),
(30, 7) (35, 3))

14.5

îÂ±¿ùßÁ±± 14.17

Î|íÏ Õ™L1±ù  5 - 10 10 - 15 15 - 20 20 - 25 25 - 30 30 - 35 35 - 40

ÎðÃ±ßÁ±ò1 üÑàÉ± 2 12 2 4 3 4 3

ü=ûþÏ Âõ±1ÑÂõ±1îÂ± 2 14 16 20 23 27 30

(10, 2), (15, 14), (20, 16), (25, 20), (30, 23),
(35, 27), (40, 30) 14.6 

¿äÂS 14.5

50
40
30
20
10

O 10 20 30 40 50
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17.5

17.5

÷™LÂõÉ Ð

ÕòÅúÏùòÏÏ 14.4

1. 50 

ÆðÃ¿òßÁ Õ±ûþ [éÂßÁ±îÂ] 100-120 120-140 140-160 160-180 180-200

|¿÷ßÁ1 üÑàÉ± 12 14 8 6 10

2. 35 

ÝæÃò [¿ßÁÐ¢¶±ÐîÂ] åÃ±S-åÃ±SÏ1 üÑàÉ±
38 îÂÍßÁ ßÁ÷ 0
40 îÂÍßÁ ßÁ÷ 3
42 îÂÍßÁ ßÁ÷ 5
44 îÂÍßÁ ßÁ÷ 9
46 îÂÍßÁ ßÁ÷ 14
48 îÂÍßÁ ßÁ÷ 28
50 îÂÍßÁ ßÁ÷ 32
52 îÂÍßÁ ßÁ÷ 35

¿äÂS ÐÐ 14.6

(17.5)

50

40

30

20

10

O
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3. 100 

ëÂ×ÈÂó±ðÃò1 Âó¿1÷±í 50 - 55 55 - 60 60 - 65 65 - 70 70 - 75 75 - 80
[¿ßÁÐ¢¶±Ð ›¶¿îÂ ÎýÃÃ"ÃÃ1]

ßÔÁ¿øȨ̈ŽÂS1 üÑàÉ± 2 8 12 24 38 16

14.6. ü±1±Ñú (Summary)

1.

(i)  i i

i

f x
x

f

(ii) i i

i

f d
x a

f

(iii) i i

i

f ux a h
f

,

2.

= 1 0

1 0 22
f f

l h
f f f1 0 2

3.

4.

= 
cf

2
n

l h
f

,
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5.

6.

ÂóìÅÂÍ»Íù Û¿éÂ ÎéÂ±ßÁ± (A Note to The Reader)

üÑâÂõX îÂïÉ1 ÂõUÃùßÁ Õ±1n¸ ÷ñÉ÷± ëÂ×¿ùÝ»±1 ü÷ûþîÂ üÓS ÂõÉ»ýÃÃ±1 ßÁ1±1 ÂóÓËÂõÇý×ÃÃ Ûý×ÃÃËéÂ±
¿ò¿(îÂ ýÃÃ’Âõ ù±¿áÂõ Îû, Î|íÏ Õ™L1±ùËÂõ±1 Õ¿Âõ¿2åÃi§¼ Õ’¿æÃöÂ ÕÑßÁò1 ü÷ûþËîÂ± ÛËßÁ
äÂîÇÂ ›¶Ëû±æÃÉ ýÃÃ’Âõ¼ îÂðÅÃÂó¿1, Õ’¿æÃöÂ1 ÎŽÂSîÂ ðÅÃËûþ± ÕŽÂîÂ ÎæÃ±à ÛËßÁ òýÃÃ’ËùÝ ýÃÃ’Âõ¼
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üy±¿»îÂ±
Probabilityy

The theory of probabilities and the theory of errors now constitute a
formidable body of great mathematical interest and of great practical
importance.

– R.S. Woodward

15.1. Õ»îÂ±1í±± Introduction
(experimental) (emperical)

1000 
Head  : 455 Tail  : 545

455
1000 , 0.455 

0.545 15 1
1000 

1000 

15 1 2

1
2

Âó=ðÃú
ÕñÉ±ûþ
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(Comte de Buffon)
4040 2048 

2048
4040

 0.507 (J.E.Kerrich)

10000 5067 
5067 0.5067
10000 (Karl Pearson)

24000  12012 
0.5005.

0.5 
1
2

 

15.2. üy±¿»îÂ±± Probabilityy – ÛéÂ± îÂNáîÂ ëÂ×Âó¦š±Âóòò A Theoretical Approach
Randomlyy

Îû¿îÂûþ± Õ±¿÷ ÛéÂ± ÷Å^±1 ßÁï± ßÁÝÒ Õ±¿÷ ñË1Ò± Îû Ûý×ÃÃËéÂ± ÛéÂ± ¿ÂõqX, ÕïÇ±È Ûý×ÃÃËéÂ±
ü÷1+Âó1 û±ËîÂ ÎßÁ±Ëò± ßÁ±1íËîÂý×ÃÃ ÛéÂ± ¿Âó¿êÂ Õ±òËéÂ± ¿Âó¿êÂîÂ ÆßÁ üâò±ý×ÃÃ òÂóË1¼ ÷Å̂ ±1 Ûý×ÃÃ
ñ÷ÇËéÂ±ßÁ Õ±¿÷ Õò¿öÂòîÂî (Unbiased) ÂõÅ¿ù ßÁÝÒ¼ ‘Random toss’ àGÂõ±ßÁÉ1 ÁZ±1± Õ±¿÷
ÂõÅæÃ±ÝÒ Îû, ÷Å^±ËéÂ± ÷ÅM ÃöÂ±Ë» ÎßÁ±Ëò± Âõ±ñ± Âõ± ÂóŽÂÂó±îÂðÅÃÃ©† Îò±ËýÃÃ±»±ÍßÁ Âó¿1ÂõÍù ¿ðÃûþ±¼

(outcome)
(equally likely)



üy±¿»îÂ± 343

 1, 2, 3, 4, 5, 6
1, 2,

3, 4, 5 6.

4 1 

4

E P(E))

P(E) = 

E 
P(E)
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P(E) = 
E

1795 (Pierre Simon Laplace)

‘The Book on Games
of Chance’ 

1654–1705 (1667–1754) 

Theorie Analytique
des Probabilités , 1812, 

ëÂ×ðÃ±ýÃÃ1í 1 Ð 

ü÷±ñ±ò Ð  (H) 
(T) E E 

1

P(E) = P (( ) =  
E 

= 
1
2

 F P(F) = 
1
2

¿ÂóËûþ1 åÃ±ý×ÃÃ÷òÄ ù±›­±äÂ
(1749 – 1827)
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ëÂ×ðÃ±ýÃÃ1í 2 Ð

(i) (ii) (iii) 
ü÷±ñ±ò Ð 

Y B R 

= 3
(i) Y  = 1

P(Y) = 
1
3

(ii) P(R) = 
1
3  (iii) P(B) = 

1
3

÷™LÂõÉ Ð 1. (elementary
event) 1 E F 
2 Y, B RR

2. 1 P(E) + P(F) = 1
2 P(Y) + P(R) + P(B) = 1

 1

ëÂ×ðÃ±ýÃÃ1í 3 Ð (i) 44
(ii) 4 

ü÷±ñ±ò Ð (i) E 4 
1, 2, 3, 4, 5 6 E 5  6 E 

2

P(E) = P(44 ) = 
2
6  = 

1
3

(ii) F 4 
= 6 F  1, 2, 3, 4
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F 4.

P(F) = 
4
6  = 

2
3

E F E 2 F
4 

÷™LÂõÉ Ð 1

P(E) + P(F) = 
1 1 1
2 2 (1)

E F 
3 (i) (ii) 

P(E) + P(F) = 
1 2 1
3 3 (2)

E 4 F 4 

4 4 

(1) (2) F, ‘E ’ E
E

P(E) + P((  E) = 1
P(E) + P( E ) = 1,  P( E ) = 1– P(E).

E 
P( E ) = 1 – P(E)

E E E (complement)
E E (complementary event)

(i) 8 
(ii) 7 

(i) 

1, 2, 3, 4, 5 6 8 
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8 
8 

P 8  =
0
6  = 0

0 (impossible
event)

(ii) 
7 

7 
6

P(E) = P 77  = 
6
6  = 1

1, (sure event
or certain event)

P(E) E 

, 0  P(E)  1

52 44 13
(Spade ), (Heart ),  (Diamond ) 

(Club )
10, 9, 8, 7, 6, 5, 4, 3

2 (face card)
ëÂ×ðÃ±ýÃÃ1í 4 Ð 52 

(i)
(ii)

ü÷±ñ±ò Ð 
(i) 4 E 

E = 4
= 52
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P(E) = 
4 1

52 13
(ii)  F 

F = 52 – 4 = 48
= 52

P(F) = 
48 12
52 13

÷™LÂõÉ Ð F E . P(F) 

P(F) = P( E ) = 1 – P(E) = 
1 121

13 13
ëÂ×ðÃ±ýÃÃ1í 5 Ð 

0.62
ü÷±ñ±ò Ð S R 

= P(S) = 0.62
= P(R) = 1 – P(S) = 1 – 0.62 = 0.38

[[ R S ]
ëÂ×ðÃ±ýÃÃ1í 6 Ð (i) (ii) 

ü÷±ñ±ò Ð 
365 

365 
(i)

365 – 1 = 364.

P = 
364
365

(ii) P  = 1 – P 

= 3641
365

[P( E =1–P(E) ]

= 
1

365
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ëÂ×ðÃ±ýÃÃ1í 7 Ð 40 25 
15 

(i) (ii)

ü÷±ñ±ò Ð 40 
(i) = 40

 = 25 

P  = 
25 5
40 8

(ii) = 15 

P  = 
15 3
40 8

P
P = 1 – P

= 1 – P

= 
5 31
8 8

ëÂ×ðÃ±ýÃÃ1í 8 Ð 3 2 4 

(i) (ii) (iii) 
ü÷±ñ±ò Ð 

= 3 + 2 + 4 = 9
W B R 

(i) W  = 2

P(W) = 
2
9

(ii) P(B) = 
3
9  = 

1
3  (iii) P(R) = 

4
9

P(W) + P(B) + P(R) = 1.
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ëÂ×ðÃ±ýÃÃ1í 9 Ð 1 2

ü÷±ñ±ò Ð H T 
 (H, H), (H, T), (T, H), (T, T) 

(H,H) 2
(H, T) 

E,  (H, H), (H, T) 
(T, H). 

E 3.

P(E) = 
3
4 , 

3
4

ÎéÂ±ßÁ± Ð P(E) 

P (E) = 1 31 – P(E) = 1 –
4 4

[[ P
1=
4 ]

ëÂ×ðÃ±ýÃÃ1í 10* Ð 2

ü÷±ñ±ò Ð 0  2 
0 2 15.1. 

* 
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¿äÂSS 15.1
E 

E 0 1
2

 

0 2 2 0 
1
2

1
2 .

2 E 
1
2

P(E) = 
E 

 = 

1
12

2 4
1

ëÂ×ðÃ±ýÃÃ1í 11* Ð 15.2. 

¿äÂSS 15.2

* 
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ü÷±ñ±ò Ð 

= (4.5 × 9)  = 40.5 
= (2.5 × 3)  = 7.5 

P = 
7.5 5
40.5 405 27

ëÂ×ðÃ±ýÃÃ1í- 12 Ð 100 88 8 
4 

(i)
(ii)

ü÷±ñ±ò Ð 100 
100 

(i) = 88 

P  = 
88 0.88
100

(ii) = 88 + 8 = 96

P  =
96 0.96

100
ëÂ×ðÃ±ýÃÃ1í- 13 Ð 

(i) 8
(ii) 13
(iii) 122

ü÷±ñ±ò Ð ‘1’ 1, 2, 3, 4, 5  6
‘2’, ‘3’, ‘4’, ‘5’  ‘6’
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1 2 3 4 5 6

1 (1, 1) (1, 2) (1, 3) (1, 4) (1, 5) (1, 6)

2 (2, 1) (2, 2) (2, 3) (2, 4) (2, 5) (2, 6)

3 (3, 1) (3, 2) (3, 3) (3, 4) (3, 5) (3, 6)

4 (4, 1) (4, 2) (4, 3) (4, 4) (4, 5) (4, 6)

5 (5, 1) (5, 2) (5, 3) (5, 4) (5, 5) (5, 6)

6 (6, 1) (6, 2) (6, 3) (6, 4) (6, 5) (6, 6)

¿äÂS 15.3
(1, 4) (4, 1) 

= 6 × 6 = 36.
(i) 8  E 

(2, 6), (3, 5), (4, 4), (5, 3), (6, 2) 15.3
E  = 5.

P(E) =
5

36

(ii) 15.3 F :  13

P(F) =
0 0
36

(iii) 15.3 G :  12

P(G) =
36 1
36

4

6 5

4

6 5
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ÕòÅúÏùòÏ 15.1
1.

(i) E  + ‘E ’  = 
(ii)    .
(iii) 

(iv) 
(v) 

2.
(i) 

(ii) 

(iii) 

(iv) 
3.

4.

(A) (B) –1.5 (C) 15% (D) 0.7

5.  P(E) = 0.05, E
6.

(i) 
(ii) 

7. 3 2 
0.992 2 

3
2
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8. 3 55
(i) (ii) 

9. 5 8 4

(i) (ii) (iii) 
10. 50 1 2 55

(i) 50 (ii) 5 
11.

15.44
55 8

12. 1, 2, 3, 4, 5,
6, 7, 8 

(i) 8 ?
(ii) 
(iii) 22
(iv) 9 

13.
(i)
(ii) 2  6 
(iii)

14. 52
(i) (ii) 
(iii) (iv)
(v) (vi) 

¿äÂSS  15.5

¿äÂS   15.4

1
2 

3 
4 5 

6 
7 

8 
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15.

(i) 

(ii) 

16. 12 132 

17. (i) 20 4 

(ii)  (i)

18. 1 90 90 
(i)  (ii) 

(iii) 5 

19.

A B C D E A

(i) A, (ii) D 

20*.  15.6. 
1

¿äÂS  15.6

 3 

 2 

* 
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21. 144 20 

(i) 
(ii) 

22. 13  (i) 

âéÂò± 2 3 4 5 6 7 8 9 10 11 12
‘ðÅÃéÂ± &¿éÂîÂ
üÑàÉ±1 ü÷¿©†’

üy±¿»îÂ± 1
36

5
36

1
36

(ii) 11 2, 3, 4, 5, 6, 7, 8, 9,

10, 11 12 1
11

23. 3 

24.
(i)  5 (ii) 5
[[

]
25.

(i) 
1
3

(ii) 

 1
2

.
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ÕòÅúÏùòÏ 15.2 [Ü¿2åÃßÁ]*

1.

 (i) 
(ii) (iii) 

2. 1, 2, 2, 3, 3, 6

+ 1 2 2 3 3 6
1 2 3 3 4 4 7
2 3 4 4 5 5 8
2 5
3
3 5 9
6 7 8 8 9 9 12

(i) (ii) 6, (iii)  6
3. 5 

4.  12 x 

66
x 

5. 24 
2
3

* 
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15.3 ü±1±Ñú Summary

1.
2. EE P(E)

P (E) = 
E

3. 1
4. 0
5. E  P(E) 

0  P (E)  1
6.

1
7. E , P (E) + P ( E ) = 1,  E  E E 

E  

ÂóìÂÿÅÍ»Íù Û¿éÂ ÎéÂ±ßÁ±± (A Note To The Reader)
ÛéÂ± âéÂò±1 Âó1ÏŽÂ±ùt Âõ± Õ±òÅöÂ¿»ßÁ üy±¿»îÂ± ›¶ßÔÁîÂËîÂ ¿ßÁ â¿éÂù îÂ±1 ÝÂó1îÂ ›¶¿îÂ¿‡ÂîÂ,
Õ±òýÃÃ±ËîÂ ÛéÂ± âéÂò±1 îÂNáîÂ üy±¿»îÂ±ý×ÃÃ ÎßÁ±Ëò± ñ±1í±1 ÝÂó1îÂ ¿ö¿MÃÃ ßÁ¿1 ¿ßÁ â¿éÂÂõ
îÂ±1 ÂóÓÂõÇ±öÂ±ü ¿ðÃËûþ¼ û¿ðÃ Âó1ÏŽÂ±1 ¿ò1ÏŽÂíËÂõ±1 ÷±i¤Ëûþ ÂõìÂÿ±ý×ÃÃ Æá ïßÁ± ýÃÃûþ Õ±¿÷ Õ±ú±
ßÁ¿1Âõ Âó±Ë1± Îû, Âó1ÏŽÂ±ùt Õ±1n ̧îÂNáîÂ üy±¿»îÂ± ›¶±ûþ ÛËßÁ ýÃÃûþ¼







































































394 á¿íîÂ

ëÂ×MÃÃ1  ý×ÃÃÑ¿áîÂ Answers/Hints
ÁóÅí1±Ëù±äÁò±

ÕòÅúÏùòÏ Ð R–1

1. (a) 12 : 21 32 : 56 2. (b) 10, 20, 30, 60
3. (i) (ii) (a) (b) 24,  (c) 7,   (d) 9

4. (c) 10 5. (c) 4

ÕòÅúÏùòÏ Ð R–2

1. (i) 4 (ii) 1 (iii) 0 (iv) 9
2. (i) 7 

(ii) 8 
(iii) 2 
(iv) 

3. (i) 361 (ii) 1369 (iii) 2809 (iv) 6084
4. (i) 42 (ii) 96 (iii) 88 (iv) 99
5. (i) 61 (ii) 7 (iii) 3 (iv) 3
6. (i) 13 (ii) 11 (iii) 5 (iv) 5
7. 42 8. 900
9. (i) 46 (ii) 69 (iii) 24 (iv) 78
10. (i) 3.5 (ii) 4.9 (iii) 12.1 (iv) 10.1
11. (a) 169 (b) 192 (c) 36 (d) 572 (e) 4.5

ÕòÅúÏùòÏ Ð R–3

1. (i) (iii) 
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2. (i) 6859 (ii) 9261 (iii) 12,167 (iv) 19,683
3. (i) 4 (ii) 2 (iii) 7 (iv) 3
4. (i) 2 (ii) 3 (iii) 5 (iv) 9 
5. (i) 6 (ii) 3 (iii) 5 (iv) 2 
6. (i) 11 (ii) 12 (iii) 13 (iv) 14
7. (i) 15 (ii) 17 (iii) 21 (iv) 24
8. (i) 23 (ii) 20 (iii) 16 (iv) 18
9. 1.728 10. 19 
11. (a) 7 (b) 343 (c) 10 (d) m3 (e) 9

ÕòÅúÏùòÏ Ð R–4

1. (i) 1331 (ii) 2000 (iii) 32 (iv)
1

16
2. (i) 36 (ii) 53 (iii) 24×32×52 (iv) 28×34

3. (i) 225 (ii) 65,536 (iii) 1 (iv)
512
125

4. (i) 28 > 82 (ii) 2.7×1012 > 1.5 ×10

5. (i) 3
1
14 (ii) 4

1
5

6. (i) 3.43×106 (ii) 7.001×1010

(iii) 1.5510–7 (iv) 1.436×10–5

7. (i) 1000100000 (ii) 0.00000302
8. 1 9. 1.275×10–5

10. 100.08 

11. (a) (iii) 3

1
3

(b) (iii) 
2

2
3

(c) (ii) 
16
81

(d) (iv) 56 4 10.

(e) (ii) 0.0000203

ÕòÅúÏùòÏ Ð R–5

1. (i) 14pq (ii) 4x
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(iii) 10 (iv) x2 y2

2. (i) 4a2 (1+2a) (ii) 7xy (x–3y)
(iii) abc (a+b+c) (iv) a2 (a–b2)

3. (i) (x+y) (x+6) (ii) (y+1) (x+1)
(iii) 2×3x (2x–1) (2y+1) (iv) (7–z) (xy–1)

4. (i) (2x+3) (2x+3) (ii) (5m+3) (5m+3)
(iii) (x–5) (x–5) (iv) (11b–4c) (11b–4c)
(v) (3p+4q) (3p–4q) (vi) 4 lm
(vii) (x–15) (x–2) (viii) (y–9) (y+4)
(ix) (y–7) (4y–3) (x) 3x2 (x4–2y–15y2)

5. (i) 3y4–4y2+15 (ii) 1–p3

6. (i) 5 (ii) 4 (y2+5y+3)
7. (i) (4x–3) (ii) (m–16)

ÕòÅúÏùòÏ Ð R–6

1. = 32  = 48 
2. = 40  = 75 
3. 49 4. 18 
5. 32 6. 5312.5 
7. (i) 52 (ii) 120 8. 20
9. 6 10. 6 
11. 96 12. 3096 
13. 13 14. 35 
15. 30 16. 7.60 
17. 176 18. 38.5 
19. 15 20. 808.5 
21. 430

2 2850 3

22. 20 23. 10 
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24. 202 25. 17600 3

26. B 27. 1 
28. (i) 748 (ii) 241.37 (iii) 2288 
29. (i) 1760 (ii) 2992 (iii) 12320 
30. (i) 8 (ii) 9 

ÕòÅúÏùòÏ Ð 1.1

1. (i) 45 (ii) 196 (iii) 51 (iv) 8 (v) 45 (vi) 5 (vii) 24 (viii) 22

2.  6q, 6q + 1, 6q + 2, 6q + 3, 6q + 4  6q + 5 

3. 8 

4.  3q, 3q + 1  3q + 2 

5.  9q, 9q + 1, 9q + 2, 9q + 3, . . .,  9q + 8 

6. 25 7. 16 

ÕòÅúÏùòÏ Ð 1.2

1. (i) 22 × 5 × 7 (ii) 22 × 3 × 13 (iii) 32 × 52 × 17
(iv) 5 × 7 × 11 × 13 (v) 17 × 19 × 23

2. (i)  = 182;  = 13 (ii)  = 23460; HCF = 2

(iii)  = 3024;  = 6

3. (i)  = 420;  = 3 (ii)  = 11339; HCF = 1

(iii)  = 1800;  = 1

4. 22338 7. 36 8. (i) 300     (ii) 180    (iii) 5 

ÕòÅúÏùòÏ Ð 1.4

1. (i) (ii)

(iii) (iv)
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(v) (vi)

(vii) (viii)

(ix) (x)
2. (i) 0.00416 (ii) 2.125 (iv) 0.009375 (vi) 0.115 (viii) 0.4 (ix) 0.7

3. (i)  qq  2  5 

(ii)

(iii)  qq 2  5

ÕòÅúÏùòÏ Ð 2.1

1. (i) (ii) 1 (iii) 3 (iv) 2 (v) 4 (vi) 3

ÕòÅúÏùòÏ Ð 2.2

1. (i) –2, 4 (ii) 1 1,
2 2

(iii) 1 3,
3 2

(iv) –2, 0 (v) 15, 15 (vi) 4–1,
3

2. (i) 4x2 – x – 4 (ii) 23 3 2 1x x (iii) 2 5x

(iv) x2 – x + 1 (v) 4x2 + x + 1 (vi) x2 – 4x + 1
3. (i) 2x2 + 5x – 12 (ii) x2 – 3x – 10   (iii) 3x2 + 2x – 1

(iv) 2x2 + x – 6

ÕòÅúÏùòÏ Ð 2.3

1. (i)  = x – 3  = 7x – 9

(ii)  = x2 + x – 3  = 8

(iii)  = – x2 – 2  = – 5x + 10

(iv)  = 2x2 + 3x + 4  = 0

(v)  = 2x2 + 5x – 6  = – 2

(vi)  = 2x2 – 5x + 7  = – 3

2. (i) (ii) (iii) 3. –1, –1 4. g(x) = x2 – x + 1
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5. (i) p(x) = 2x2 – 2x + 14, g(x) = 2, q(x) = x2 – x + 7, r(x) = 0
(ii) p(x) = x3 + x2 + x + 1, g(x) = x2 – 1, q(x) = x + 1, r(x) = 2x + 2
(iii) p(x) = x3 + 2x2 – x + 2, g(x) = x2 – 1, q(x) = x + 2, r(x) = 4

(i), (ii)  (iii))
6. (i) – 2, 6 (ii) 2, –3 (iii) 1, 1
7. (i) 2x3 – x2 – 5         (ii) 2x4+ 5x3 – 6x2 – 11x + 18

ÕòÅúÏùòÏ Ð 2.4 (Optional)*

2. x3 – 2x2 – 7x + 14 3. a = 1, b = 2

4. – 5, 7 5. k = 5  a = –5

ÕòÅúÏùòÏ Ð 3.1

1.

x – 7y + 42 = 0; x – 3y – 6 = 0,  x  y

2.
x + 2y = 1300; x + 3y = 1300,  x  y 

3.

2x + y = 160; 4x + 2y = 300,  x  y 

ÕòÅúÏùòÏ Ð 3.2

1. (i)

x + y = 10; x – y = 4,  x  y 
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 = 7,  = 3.

(ii)

5x + 7y = 50; 7x + 5y = 46,  x  y

 = 3 ,  = 5 

2. (i) (ii) (iii)

3. (i) (ii) (iii)

(iv) (v)

4. (i) (ii) (iii) (iv)

 (i))  y = 5 – xx x

(iii)) x = 2, y = 2 

5.  = 20  = 16 

6.
(i) 3x + 2y – 7 = 0 (ii) 2x + 3y – 12 = 0 (iii) 4x + 6y – 16 = 0

7.  (–1, 0), (4, 0)  (2, 3).

ÕòÅúÏùòÏ Ð 3.3

1. (i) x = 9, y = 5 (ii) s = 9, t = 6 (iii) y = 3x – 3,

 x 
(iv) x = 2, y = 3 (v) x = 0, y = 0 (vi) x = 2, y = 3

2. x = –2, y = 5; m = –1

3. (i) x – y = 26, x = 3y,  x  y  (x > y); x = 39, y = 13.
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(ii) x – y = 18, x + y = 180,  x  y ; x = 99, y = 81.

(iii) 7x + 6y = 3800, 3x + 5y = 1750,  x  y 
 x = 500, y = 50.

(iv) x + 10y = 105, x + 15y = 155,  x  y 
 x =5, y = 10; 255 

(v) 11x – 9y + 4 = 0, 6x – 5y + 3 = 0,  x  y 
7 ( 7, 9).
9

x y

(vi) x – 3y – 10 = 0, x – 7y + 30 = 0,  x  y 
 x = 40, y = 10.

ÕòÅúÏùòÏ Ð 3.4

1. (i) x = 19
5 , y = 6

5 (ii) x = 2, y = 1 (iii) x = 9
13

, y = 5
13

(iv) x = 2, y = –3 (v) 38
141x , 19

53y (vi) x = 9, y = 6
(vii) x = 2, y = 3

2. (i) x – y + 2 = 0, 2x – y – 1 = 0,  x  y  3
5

(ii) x – 3y + 10 = 0, x – 2y – 10 = 0,  x  y 
 (x) = 50,  (y) = 20.

(iii) x + y = 9, 8x – y = 0,  x  y 
18.

(iv) x + 2y = 40, x + y = 25,  x  y  50  100 
 x = 10, y = 15.

(v) x + 4y = 27, x + 2y = 21,  x y 
x = 15, y = 3.

ÕòÅúÏùòÏ Ð 3.5

1. (i) (ii) x = 2, y = 1

(iii) (iv) x = 4, y = –1
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(v) (vi)

(vii) x = –a, y = b (viii) x = 4, y = 7
2. (i) a = 5, b = 1 (ii) k = 2

     (iii) p  3 3 (iv) k = –1    (v) m = 8
3. (i) x = –2, y = 5      (ii) x = 5, y = –1      (iii) x = 1, y = 3   (iv) x = 1, y = 2

4. (i) x + 20y = 1000, x + 26y = 1180,  x  y 
x = 400, y = 30.

(ii) 3x – y – 3 = 0, 4x – y – 8 = 0,  x  y 
5

12

(iii) 3x – y = 40, 2x – y = 25,  x  y 
20.

(iv) u – v = 20, u + v = 100,  u  v 
u = 60, v = 40.

(v) 3x – 5y – 6 = 0, 2x + 3y – 61 = 0,  x  y 
 (x) = 17,  (y) = 9.

ÕòÅúÏùòÏ Ð 3.6

1. (i) 1 1,
2 3

x y (ii) x = 4, y = 9 (iii) 1 , – 2
5

x y

(iv) x = 4, y = 5 (v) x = 1, y = 1 (vi) x = 1, y = 2
(vii) x = 3, y = 2 (viii) x = 1, y = 1

2. (i) u + v = 10, u – v = 2,  u  v 
 u = 6, v = 4.

(ii) 2 5 1 3 6 1, ,
4 3n m n m

  n 

 m  n = 18, m = 36.

(iii) 60 240 100 200 25 ,4,
6u v u v

  u  v 

u = 60, v = 80.
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ÕòÅúÏùòÏ Ð 3.7 (Optional)*

1.  19  16  21  24

2. 40  170  x 
 y 

x + 100 = 2(y – 100), y + 10 = 6 (x – 10)

3. 600 4. 36 5.  A = 20°,  B = 40°,  C = 120°

6.  (1, 0), (0, –3), (0, –5).

7. (i) x = 1, y = – 1 (ii) 2 2 2 2
( ) ( ),c a b b c a b ax y

a b a b

(iii) x = a, y = b (iv) x = a + b, y = 2ab
a b

(v) x = 2, y = 1

8.  A = 120°,  B = 70°,  C = 60°,  D = 110°

ÕòÅúÏùòÏ Ð 4.1

1. (i) (ii) (iii) (iv)

(v) (vi) (vii) (viii)

2. (i) 2x2 + x – 528 = 0,  x 

(ii) x2 + x – 306 = 0,  x 

(iii) x2 + 32x – 273 = 0,  x 

(iv) u2 – 8u – 1280 = 0, u

ÕòÅúÏùòÏ Ð 4.2

1. (i) – 2, 5 (ii) 3– 2,
2

(iii) 5 , 2
2

(iv) 1 1,
4 4

(v) 1 1,
10 10

(vi) 2, 
2
3

(vii) 16, – 6 (viii) – 3
7,3    (ix) 2 , 2   (x)  5, 

3
1

2. (i) 9, 36 (ii) 25, 30
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3. 13  14. 4.  13  14.

5. 5  12 6.  = 6,  = 15 

ÕòÅúÏùòÏ Ð 4.3

1. (i) 1 , 3
2

(ii) 1 33 1 33,
4 4

(iii) 3 3,
2 2

(iv) (v) – 2 + 3 ,  –2 3 (vi) 4
3

, –1

2. 1

3. (i) 3 13 3 13,
2 2

(ii) 1, 2     (iii)  –1, 2
3

     (iv) 2
1

, 2
1

    (v) 1,  1

(vi) 3, –
7
3

4. 7 
5.  = 12,  = 18;

 = 13,  = 17
6. 120 , 90 7. 18, 12 18, –12
8. 40 9. 15 25 

10.  = 33  = 44 
11. 18  12 

ÕòÅúÏùòÏ Ð 4.4

1. (i) (ii)  2 2,
3 3

(iii)  3 3
2

(iv) 3
1

3
1

(v) (vi)

(vii) 3 33
2. (i) k = ± 2 6      (ii)k = 6   (iii) k =   2    (iv) k = – 2,   (v) k = 4   (vi) k = 14
3.  40  20 4. 5.  20  20 
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ÕòÅúÏùòÏ Ð 5.1

1. (i)  15, 23, 31, . . .  8

(ii)  V, 
23V 3, V,

4 4
(iii)  150, 200, 250, . . . 

(iv)  10000
81

100 , 10000
281

100 ,

10000
381

100 ,.....

2. (i) 10, 20, 30, 40 (ii) – 2, – 2, – 2, – 2 (iii) 4, 1, – 2, – 5

(iv) 1 1,–1, 0,
2 2

(v) – 1.25, – 1. 50, – 1.75, – 2.0

3. (i) a = 3, d = – 2 (ii) a = – 5, d = 4

(iii) 1 4,
3 3

a d (iv) a = 0.6, d = 1.1

4. (i) (ii)  1 9 ,; 4, 5
2 2

d

(iii)  d = – 2; – 9.2, –11.2, – 13.2 (iv)  d = 4; 6, 10, 14

(v)  d = 2 ; 3 4 2 , 3 5 2 , 3 6 2 (vi)

(vii)  d = – 4; – 16, – 20, – 24 (viii)  1 1 1,,0;
2 2 2

d

(ix) (x)  d = a; 5a, 6a, 7a

(xi) (xii)  d = 2 ;  50 , 72 , 98

(xiii) (xiv) (xv)  d = 24; 97, 121, 145

ÕòÅúÏùòÏ Ð 5.2

1. (i) an = 28 (ii) d = 2 (iii) a = 46 (iv) n = 10
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(v) an = 3.5
2. (i) C (ii) B

3. (i) 14 (ii) 18  ,  8 (iii) 6   ,  81
2

(iv) – 2   ,   0   ,   2   ,   4 (v) 53   ,   23   ,   8   ,   –7

4. 16 5. (i) 34 (ii) 27

6. 7. 178 8. 64

9. 5 10. 1 11. 65 
12. 100 13. 128 14. 60
15. 13 16. 4, 10, 16, 22, . . .

17. 200  158.

18. –13, –8, –3 19. 11 20. 10

ÕòÅúÏùòÏ Ð 5.3

1. (i) 245 (ii) –180 (iii) 5505 (iv) 33
20

2. (i) 1046 1
2

(ii) 286 (iii) – 8930

3. (i) n = 16, Sn = 440 (ii) d = 7 ,
3

 S13 = 273 (iii) a = 4, S12 = 246

(iv) d = –1, a10 = 8 (v) a = 9
35 85,
3 3

a (vi) n = 5, an = 34

(vii) n = 6, d = 
54
5 (viii) n = 7, a = – 8 (ix) d = 6

(x) a = 4

4. 12  S = [2 ( 1) ]
2
n a n d  a = 9, d = 8, S = 636 

 4n2 + 5n – 636 = 0  n = 53
4

, 12 
12 
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5. n = 16, d = 
8
3 6. n = 38, S = 6973 7.  = 1661

8. S51 = 5610 9. n2 10. (i) S15 = 525 (ii) S15 = – 465

11. S1 = 3, S2 = 4; a2 = S2 – S1 = 1; S3 = 3, a3 = S3 – S2 = –1,

a10 = S10 – S9 = – 15; an = Sn – Sn – 1 = 5 – 2n.

12. 4920 13. 960 14. 625 15. 27750 

16.  160, 140, 120, 100, 80, 60, 40.

17. 234 18. 143 

19. 16  5  S =

[2 ( 1) ],
2
n a n d  S = 200, a = 20, d = –1 41n – n2  = 400

 n = 16, 25  16  25  a25 = a +
24 d = – 4

 25  – 4  n = 25 
n = 166  a16 = 5  16 

 5

20. 370 

ÕòÅúÏùòÏ Ð 5.4 [Ü¿26ÃßÁ]*

1. 32 2. S16 = 20, 76 3. 385 

4. 35 5. 750 3

ÕòÅúÏùòÏ Ð 6.1

1. (i) (ii) (iii)

(iv) 3.

ÕòÅúÏùòÏ Ð 6.2

1. (i) 2 (ii) 2.4 

2. (i) (ii) (iiii)
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9. O  DCC  AD  BC 
E  F 

ÕòÅúÏùòÏ Ð 6.3

1. (i)  AAA,  ABC ~  PQR (ii)  SSS,  ABC ~  QRP
(iii) (iv)  SAS,  MNL ~  QPR
(v) (vi)  AA,  DEF ~  PQR

2. 55°, 55°, 55°
14. AD  E  AD = DE  PMM  N 

 PM = MN E,C  N,R 
15. 42 

ÕòÅúÏùòÏ Ð 6.4

1. 11.2 2. 4 : 1 5. 1 : 4 8. C 9. D

ÕòÅúÏùòÏ Ð 6.5

1. (i) 25 (ii) (iii) (iv)  13 
6. 3a 9. 6 10. 6 7  11. 300 61  

12. 13 17. C

ÕòÅúÏùòÏ Ð 6.6 (Ü¿26ÃßÁ)*

1. QPP T  R  SPP
 PT = PR.

6.  5 (iii)) 7. 3 2.79 

ÕòÅúÏùòÏ Ð 7.1

1. (i) 2 2 (ii) 4 2 (iii) 22 a b

2. 39; 39 3. 4. 5.
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6. (i) (ii) (iii)

7. (– 7, 0) 8. – 9, 3 9. 4, QR = 41, PR = 82 , 9 2

10. 3x + y – 5 = 0

ÕòÅúÏùòÏ Ð 7.2

1. (1, 3) 2. 5 72, ; 0,
3 3

3. 61  5  22.5 4. 2 : 7

5. 3 ,1 : 1 ; 0
2

6. x = 6, y = 3 7. (3, – 10)

8. 2 20,
7 7

9. 7 13,1, (0,5), 1,
2 2

10. 24 

ÕòÅúÏùòÏ Ð 7.3

1. (i) 21
2 (ii) 32 2. (i) k = 4 (ii) k = 3

3. 1 1 : 4 4. 28 

ÕòÅúÏùòÏ Ð 7.4 (Ü¿26ÃßÁ)*

1. 2 : 9 2. x + 3y – 7 = 0 3. (3, – 2) 4. (1, 0), (1, 4 )

5. (i) (4, 6), (3, 2), (6, 5); AD  AB 

(ii) (12, 2), (13, 6), (10, 3); CB  CDD  9
2

9
2

6. 15
32   1 : 16

7. (i) 7 9,D
2 2

(ii) 11 11,P
3 3
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(iii) 11 11 11 11, , ,Q R
3 3 3 3

(iv) P, Q, R 

(v) 1 2 3 1 2 3,
3 3

x x x y y y
8. 

ÕòÅúÏùòÏ Ð 8.1

1. (i) 7 24,sin A = cos A =
25 25

(ii) 24 7,sin C = cos C =
25 25

2. 0 3. 7 3,cos A = tan A =
4 7

4. 15 17,sin A = sec A =
17 8

5. 5 12 5 12 13, ,, ,sin cos = tan cot cosec =
13 13 12 5 5

7. (i) 49
64 (ii) 49

64 8.

9. (i) 1 (ii) 0 10. 12 5 12, ,sin P = cos P = tan P =
13 13 5

11.(i) (ii) (iii) (iv) (v)

ÕòÅúÏùòÏ Ð 8.2

1. (i)1 (ii) 2 (iii) 3 2 6
8

(iv) 43 24 3
11

(v) 67
12

(vi) 1

2. (i) A (ii) D (iii) A (iv) C
3. (i)  A= 45°,  B = 15° (ii) x = 60°, y = 30°

4. (i) (ii) (iii) (iv) (v)

ÕòÅúÏùòÏ Ð 8.3

1. (i) 1 (ii) 1 (iii) 0 (iv) 0 (v) 0 (vi) 1 (vii) 0 (viii) 7 (ix) 1
3.  A = 36°             5.  A = 22°    7. cos 23°+sin 15°
8. (i) = 21o       (ii) A = 57o       (iii) A = 25o       (iv) x = 14o
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ÕòÅúÏùòÏ Ð 8.4

1.
21 + cot A1 1, ,sin A = tan A = secA =cot A cot A21 + cot A

2.
2sec A – 1 1 2, ,sin A = cosA = tan A = sec A – 1secA secA

2 2

1 sec A,cot A = cosec A =
sec A – 1 sec A – 1

3. (i) 1 (ii) 1
4.    (i) B (ii) C (iii) D (iv) D

ÕòÅúÏùòÏ Ð 9.1

1. 10 2. 8 3  3. 3 2 3  4. 10 3

5. 40 3 6. 19 3 7. 20 3 1 8. 0.8 3 1  

9. 216
3 10. 20 3 , 20 , 60 11. 10 3 ,10 

12. 7 3 1

13. 75( 3 1) 14. 58 3 15. 3 

ÕòÅúÏùòÏ Ð 10.1

1.

2. (i) (ii) (iii) (iv) 3. D

ÕòÅúÏùòÏ Ð 10.2

1. A 2. B 3. A 6. 3 

7.  8 12. AB = 15 , AC = 13 
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ÕòÅúÏùòÏ Ð 12.1

1. 28 2. 10 
3. 346.5 2; 1039.5 2; 1732.5 2; 

2425.5 2; 3118.5 2.
4. 4375 5. A

ÕòÅúÏùòÏ Ð 12.2

1. 132
7

2 2. 77
8

2 3. 
154

3
2

4. (i) 28.5 2 (ii) 235.5 2

5. (i) 22 (ii) 231 2 (iii) 441 3231
4

2

6. 20.4375 2 ; 686.0625 2

7. 88.44 2

8. (i) 19.625 2 (ii) 58.875 2

9. (i) 285 (ii) 385
4

2

10.
22275

28
2 11. 158125

126
2 12. 189.97 2

13. Rs 162.68 14. D

ÕòÅúÏùòÏ Ð 12.3

1. 4523
28

2 2. 154
3

2 3. 42 2

4.
660 36 3
7

2 5. 68
7

2

6. 
22528 768 3

7
2 7. 42 2

8. (i) 2804
7 (ii) 4320 2

9. 66.5 2 10. 1620.5 2 11. 378 2
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12. (i)
77
8

2 (ii) 49
8

2 13. 228 2

14. 308
3

2 15. 98 2 16. 256
7

2

ÕòÅúÏùòÏ Ð 13.1

1. 160 2 2. 572 2 3. 214.5 2

4.  = 7 ,  = 332.5 2

5. 21 24
4

l 6. 220 2 7. 44 2, Rs 22000

8. 18 2 9. 374 2

ÕòÅúÏùòÏ Ð 13.2

1.  3

2. 66 3  = +  +

) = 2 2 2
1 2 1

1 1 ,
3 3

r h r h r h   r  h1 

 h2 

 = 2
1 2 1

1 3
3

r h h h .

3. 338 3 4. 523.53 3 5. 100 6. 892.26 
7. 1.131 3 8.  346.51 3

ÕòÅúÏùòÏ Ð 13.3

1. 2.74 2. 12 3. 2.5 
4. 1.125 5. 10 6. 400
7. 36cm; 12 13 cm 8. 562500 2 56.25 9. 100 

ÕòÅúÏùòÏ Ð 13.4

1. 2102
3

3 2. 48 2 3. 2710
7

2

4.  209  156.75     5. 7964.4 
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ÕòÅúÏùòÏ Ð 13.5 (Ü¿26ÃßÁ)*

1. 1256 ; 788 2. 30.14 3; 52.75 2

3. 1792 5. 4782
7

2

ÕòÅúÏùòÏ Ð 14.1

1. 8.1  xi  fi 

2. 145.20 3. f = 20 4. 75.9 5. 57.19
6. 211 7. 0.099 (parts per million i.e ppm)
8. 12.38 9. 69.43 %

ÕòÅúÏùòÏ Ð 14.2

1.  = 36.8  = 35.37 
 36.8  35.37 

2. 65.625 
3.  = 1847.83  = 2662.5 
4.  : 30.6,  = 29.2

 30.6  29.2
5.  = 4608.7 6.  = 44.7 (car)

ÕòÅúÏùòÏ Ð 14.3

1.  = 137  = 137.05  = 135.76 

2. x = 8, y = 7 3.  = 35.76 

4.  = 146.75 5.  = 3406.98 

6.  = 8.05,  = 8.32,  = 7.88

7.  = 56.67 
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ÕòÅúÏùòÏ Ð 14.4

1. ÆðÃ¿òßÁ Õ±ûþ [éÂßÁ±îÂ] ü=ûþÏ Âõ±1ÑÂõ±1îÂ±
120îÂÍßÁ ßÁ÷ 12

140îÂÍßÁ ßÁ÷ 26

160îÂÍßÁ ßÁ÷ 34

180îÂÍßÁ ßÁ÷ 40

200îÂÍßÁ ßÁ÷ 50

(120, 12), (140, 26), (160, 34), (180, 40)  (200, 50) 

2. (38, 0), (40, 3), (42, 5), (44, 9), (46, 14), (48, 28), (50, 32)  (52, 35)

 = 17.5  17.5 y--

 x--

3.

ëÂ×ÈÂó±ðÃò ü=ûþÏ Âõ±1ÑÂõ±1îÂ±
[ÎßÁ.¿æÃ. ÎýÃÃ"ÃÃ1]

501 ÎÂõ¿åÃ Âõ± ü÷±ò 100

551 ÎÂõ¿åÃ Âõ± ü÷±ò 98

601 ÎÂõ¿åÃ Âõ± ü÷±ò 90

651 ÎÂõ¿åÃ Âõ± ü÷±ò 78

701 ÎÂõ¿åÃ Âõ± ü÷±ò 54

751 ÎÂõ¿åÃ Âõ± ü÷±ò 16

 (50, 100), (55, 98), (60, 90), (65, 78), (70, 54)  (75, 16) 

n
2
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ÕòÅúÏùòÏ Ð 15.1

1. (i) 1 (ii) 0, (iii) 1, 
(iv) 1 (v) 0, 1

2.  (iii)  (iv) 

3.

4. B 5. 0.95 6. (i) 0 (ii) 1

7. 0.008 8. (i)
3
8 (ii) 5

8

9. (i) 5
17 (ii) 8

17 (iii) 13
17 10.   (i) 5

9 (ii) 17
18

11. 5
13 12. (i) 1

8 (ii) 1
2

(iii) 3
4

(iv) 1

13. (i) 1
2

(ii) 1
2

(iii) 1
2

14. (i) 1
26

(ii) 3
13 (iii) 3

26 (iv) 1
52 (v) 1

4
(vi) 1

52

15. (i) 1
5 (ii) (a) 1

4
(b) 0 16. 11

12

17. (i) 1
5 (ii) 15

19 18. (i) 9
10

(ii) 1
10 (iii) 1

5

19. (i) 1
3

(ii) 1
6 20.

24
21. (i) 31

36 (ii) 5
36

22. (i)

ðÅÃéÂ± Âó±ú±&¿éÂ1 2 3 4 5 6 7 8 9 10 11 12
ÂóÔ‡ÂîÂ Îû±áôÂù

üy±¿»îÂ±
1

36
2

36
3

36
4

36
5

36
6

36
5

36
4

36
3

36
2

36
1

36
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(ii)  11 

23. 3 ;
4

  HHH, TTT, HHT, HTH, HTT, THH, THT, TTH.

 THH 

24. (i) 25
36

(ii) 11
36

25. (i)

(ii)

ÕòÅúÏùòÏ Ð 15.2 (Ü¿26ÃßÁ)*

1. (i) 1
5

(ii) 8
25

(iii) 4
5

2. 1 2 2 3 3 6

1 2 3 3 4 4 7

2 3 4 4 5 5 8

2 3 4 4 5 5 8

3 4 5 5 6 6 9

3 4 5 5 6 6 9

6 7 8 8 9 9 12

(i) 1
2

(ii) 1
9 (iii) 5

12
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3. 10 4. , 3
12
x x 5. 8

ÕòÅúÏùòÏ Ð A1.1

1. (i) (ii) (iii) (iv)

(v)

2. (i) (ii) (iii) (iv) (v)

3.  (ii) 

4. (i)  a > 0  a2 > b2,  a > b.

(ii)  xy > 0  x2 = y2,  x = y.

(iii)  (x + y)2 = x2 + y2  y  0,  x = 0.

(iv)

ÕòÅúÏùòÏ Ð A1.2

1. A 2. ab 

3. 17  

4. y = 7 5.  A = 100°,  C = 100°,  D = 180°

6. PQRS 

7. premise  3721 61, 

ÕòÅúÏùòÏ Ð A1.3

1.  nn  2n + 1  2n + 3 

ÕòÅúÏùòÏ Ð A1.4

1. (i)

(ii) l  m 
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(iii)
(iv)
(v)
(vi)
(vii)
(viii)  x x = –1.
(ix) 2  a 
(x)  a  b 

2. (i) (ii) (iii) (iv) (v)

ÕòÅúÏùòÏ Ð A1.5

1. (i)

(ii) grumbles

(iii)

(iv)

(v)

2. (i)  ABCC

(ii)

(iii)  x = 1,  x2 = 1

(iv)  AC  BD  ABCD 

(v)  a + (b + c) = (a + b) + c,  a, b  c 

(vi)  x + y  x  y 

(vii)
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ÕòÅúÏùòÏ Ð A1.6

1. b  d b  dd

3.  1  10 

6.  5.1 

ÕòÅúÏùòÏ Ð A2.2

1. (i) 1
5

(ii) 160

2. 1 2 
2 

3.  17.74 %,  18 % 

ÕòÅúÏùòÏ Ð A2.3

1.
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