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Foreword

�������������(SCF-2011) 
���������������
���������������
�����������������
�

������������
�� � � � � � � � � � � 
������������
�����������
��������������
�������������
��������������
��������

�����������
�

������������
������������
������   �  � ����
����������

��������������
�������������
����������
�������������
�������

����������
���������������
�����������
������������
������

��������� � � � � ���
������������
�����������

��


����

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iv���



�����
�������

��������
�

�����
����

�������
����

�

��
�

���
��

���
��
��
���
��

��
��

��
���

�  �

�  � � 
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
�

     �  � 

 �  

 ����  

 �  

 ��  

 �  

 ��  

 �  

 �  

 �  

 �  

 ��  

   

 ��  

 ����  

   

 
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��

� � 
� �� 
 �  � 
�� 
� � � 
� � � 
��
���
� �� 
� � 
�����
���
���
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0 1 2 3 4 5 6-1-2-3-4-5-6

1

(i)

(ii)

(iii)

(iv)

 0, 1, 2, 3, 4, ...

(i)

(ii)

(iii) –3 1 

(iv) –3 –6

(v) 4, 6, –2, 0, –5 

(vi) (0, 1) 

SCERT, T
ELA

NGANA



2

0 1 2 3 4 5 6-1-2-3-4-5-6

0 4 8-5-9

-15 -10 -5 0 5 10 15 20oC oC oC oCoCoC oC oC

1.

2.

(i) –5, –10 (ii) 3, –2 (iii) –8, 5

3.

(i) –5, 2, 1, –8 (ii) –4, –3, –5, 2 (iii) –10, –15, –7

4.

(i) –2, –3, –5 (ii) –8, –2, –1 (iii) 5, 8, –2

5. 6, –4, 0  4 

6.

7.

(i)

(ii)

(iii)

(iv)  0ºC 

(v)  0ºC SCERT, T
ELA

NGANA
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0 1 2 3 4 5 6 7-1-2-3-4-5-6

+3

0 1 2 3 4 5 6 7-1-2-3-4-5-6-7

-1

4 + 3 = 7
4 + 2 = 6
4 + 1 = 5
4 + 0 = 4
4 + (–1) = 3
4 + (–2) = 2
4 + (–3) = 1

4 
(3, 2, 1, 0, –1, –2, –3)  1 

4  3  

 2 1 

  4  –1  4+(–1) = 3 

4  –2  –3 

       1. 9 + 7 = 16 9 + 1 =

9 + 6 = 15 9 + 0 =
9  +  5 = 9 + (–1) =
9  +  4 = 9 + (–2) =
9  +  3 = 9 + (–3) =
9  +  2 =

SCERT, T
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NGANA
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0 1 2 3 4 5 6 7 8-1-2-3-4-5

6–3

(i) 9 + 2, 9 + (–1), 9 + (–3), (–1) + (2) (–3)–5 

(ii)
(iii)

2.

1.

(i) 5 + 7 (ii) 5 + 2 (iii) 5 + (–2) (iv) 5 + (–7)

2.

(i) 7 + 4 (ii) 8 + (–3) (iii) 11 + 3
(iv) 14 + (–6) (v) 9 + (–7) (vi) 14 + (–10)
(vii) 13 + (–15) (viii) 4 + (–4) (ix) 10 + (–2)
(x) 100 + (–80) (xi) 225 + (–145) (xii) –5 + 7
(xiii) (–15) – (1) (xiv) (–5) + (–3)

6 – 3 = 3
6 – 2 = 4
6 – 1 = 5
6 – 0 = 6
6 – (–1) = 7
6 – (–2) = 8
6 – (–3) = 9
6 – (–4) = 10

6  3  

 - 1.2

SCERT, T
ELA

NGANA



5

0 1 2 3 4 5 6 7 8-1-2-3-4-5

6 (–1)–

6  2, 1 

 6  –1 

6– (–1) = 7 

6  –2, –3, –4 

1. 8 – 6 = 2

8 – 5 = 3

8 – 4 =

8 – 3 =

8 – 2 =

8 – 1 =

8 – 0 =

8 – (–1) =

8 – (–2) =

8 – (–3) =

8 – (–4) =

(i) 8 –6, 8–1, 8–0, 8–(–2), 8–(–4) 

(ii)

(iii)

2.
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1.

(i) 7 – 2 (ii) 8 – (– 7) (iii) 3 – 7
(iv) 15 – 14 (v) 5 – (– 8) (vi) (– 2) –  (– 1)

2.

(i) 17 – (–14) (ii) 13 – (– 8) (iii) 19 – (– 5)
(iv) 15 – 28 (v) 25 – 33 (vi) 80 – (– 50)
(vii) 150 – 75 (viii) 32 – (– 18) (ix) (–30) – (–25)

3. ‘–6’ 

3 + 3 + 3 + 3 = 4 × 3  

4 × 3  4 

4 × 3 = 12 

 4 × (–3) 

4 × –3 = (–3) + (–3) + (–3) + (–3) = –12

4 × (–3) 4  × (–3) =–12

  5 ×  –4  = (–4) + (–4) + (–4) + (–4) + (–4) = –20

-6 -5 -4 -3 -2 -1 0 1-7-8-9-10-11-12-13

–3 –3 –3 –3

6 7 8 9 10 11 12 13543210-1

3 3 3 3

40-4-8-12-16-20

–4 –4 –4 –4 –4

 - 1.3
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5 ×  (–4) 5 × (–4)  = –20 

 2 × –5 = (–5) + (–5) = –10

3 × –6   = (–6) + (–6) + (–6) = –18

4 × –8  = (–8) + (–8) + (–8) + (–8) =  –32

1.

(i) 2 × –6 (ii) 5 × –4 (iii) 9 × –4

–4 ×  3 

  4 × 3 = 12
  3 × 3 = 9
  2 × 3 = 6
  1 × 3 = 3
  0 × 3 = 0
–1 × 3 = –3
–2 × 3 = –6
–3 × 3 = –9
–4 × 3 = –12

1  3 

 –4 × 3 = –12 

 = 4 × (–3)  = –12 

  –4 × 3 = 4 × –3 = –12

4 × (–5) = (–4)× 5 = –20

2 × (–5) = (–2)× 5 = –10   
3 × (–2) =
8 × (–4) =

6 × (–5) =

SCERT, T
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–3 × 4 = –12

–3 × 3 = –9

–3 × 2 = –6

–3 × 1 = –3

–3 × 0 = 0

–3 × –1 = 3

–3 × –2 = 6

–3 × –3 = 9

–3 × –4 = 12

 3 

 –4 × (–3) 

– 4 × 4 = –16

– 4 × 3 = –12

–4 × 2 = –8

–4 × 1 = –4

–4 × 0 = 0

–4 × –1 = ——

–4 × –2 = ——

–4 × –3 = ——

 4 

  (–3) × (–4) = (–4) × (–3) = 12
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× 3 2 1 0 –1 –2 –3

3 9 6 3 0 –3 –6 –9

2 6 4 2 0

1

0

–1 –3 –2 –1 0 1 2 3

–2

–3

–3 × (–1) = 3 –4 × (–1) = 4
–3 × (–2) = 6 –4 × (–2) = 8
–3 × (–3) = 9 –4 × (–3) = 12

  (i)

  (ii)

  (iii)

(i) (–2) × (–3) = 6

(ii) (–2) × (–3) × (–4) = [(–2) × (–3)] × (–4) = 6 × (–4) = – 24

(iii) (–2) × (–3) × (–4) × (–5) = [(–2) × (–3) × (–4)] × (–5) = (–24) × (–5) = 120

(iv) [(–2) × (–3) × (–4) × (–5)] × (–6)= 120 × (–6) = –720

SCERT, T
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(i)

(ii)

(iii)

(iv)

(–1) × (–1) = ——

(–1) × (–1) × (–1) = ——

(–1) × (–1) × (–1) × (–1) = ——

(–1) × (–1) × (–1) × (–1) ×  (–1) = ——

1.

(i) (–100) × ( –6) = .....................

(ii) (–3) × .......... = 3

(iii) 100 × (–6) = .....................

(iv) (–20) × (–10) = .....................

(v) 15 × (–3) = .....................

 - 1.4
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2.

(i) 3 × (–1) (ii) (–1) × 225

(iii) (–21) × (–30) (iv) (–316) × (–1)

(v) (–15) × 0 × (–18) (vi) (–12) × (–11) × (10)

(vii) 9 × (–3) × (–6) (viii) (–18) × (–5) × (–4)

(ix) (–1) × (–2) × (–3) × 4 (x) (–3) × (–6) × (–2) × (–1)

3.  40ºC  5ºC 
 10 

4. 10  ‘3’ 
(–1)  ‘0’ 

(i)  5  5 

(ii)  7 

(iii)  4 

5.
` 10 ` 5 

(i)  3,000 
5,000 

(ii)  6,400 

6.

(i) (–3) × —————— = 27 (ii) 5 × —————— = –35

(iii) —————— × (–8) = –56 (iv) —————— × (–12) = 132SCERT, T
ELA

NGANA
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3 × 5 = 15 

15 ÷ 5 = 3  15 ÷ 3 = 5

  4 × 3 = 12

 12 ÷ 4 = 3, 12 ÷ 3 = 4 

2 × (–6) = (–12) (–12) ÷ (–6) = 2 , (–12) ÷ 2 = (–6)
(–4) × 5 = (–20) (–20) ÷ (5) = (–4) , (–20) ÷ (–4) = 5

(–8) × (–9) = 72 72 ÷ (–8) = (–9) , 72 ÷ (–9) = (–8)
(–3) × (–7) = _______ ______ ÷ (–3) = _____ , __________________

(–8) × 4 = __________ __________________ , __________________
5 × (–9) = __________ __________________ , __________________

(–10) × (–5) = __________________ , __________________

  1.   

  (i)   (–100) ÷ 5 (ii)   (–81) ÷ 9   (iii) (–75) ÷ 5 (iv)  (–32) ÷ 2
  (v)  125 ÷ (–25) (vi)  80 ÷ (–5)   (vii) 64 ÷ (–16)

            

(–48) ÷ 8 = 48 ÷ (–8) 

(i) 90 ÷ (–45) = (–90) ÷ 45 (ii) (–136) ÷ 4 = 136 ÷ (–4)

(–12) ÷ (–6) = 2; (–20) ÷ (–4) = 5; (–32) ÷ (–8) = 4; (–45) ÷ (–9) = 5

SCERT, T
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 1.
(i)  –36 ÷ (–4)  (ii) (–201) ÷ (–3) (iii) (–325) ÷ (–13)

(i)

5 + 8 = 13

6 + 3 =
13 + 5 =
10 + 2 =

2 + 6 = 8

6 + 3 = 9
–10 + 2 =
–3 + 0 =
–5 + 6 = 1
(–2) + (–3) = –5

7 + (–6) =

a  b,  a + b 

SCERT, T
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(ii)

 1  2

4 + 3 = 7 3 + 4 = 7 4 + 3 = 3 + 4 = 7

3 + 5 = 5 + 3 =

3 + 1 = 1 + 3 =

 1  2

5 + (–6) = –1 (–6) + 5 = –1 5 + (–6) = (–6) + 5 = –1

–9 + 2 = 2 + (–9) =

–4 + (–5) = (–5) + (–4) =

 a  b  a + b = b + a

(iii)

(i) (2 + 3) + 4 2 + (3 + 4)
= 5 + 4 = 2 + 7
= 9 = 9

(ii) (–2 + 3) + 5 –2 + (3 + 5)
= 1 + 5 = –2 + 8
= 6 = 6

(iii) (–2 + 3) + (–5) (–2) + [3 + (–5)]
= 1 + (–5) = (–2) + (-2)
= –4 = –4

(iv) [(–2) + (–3)] + (-5) –2 + [(–3) + (–5)]
= –5 + (–5) = –2 + (–8)

SCERT, T
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1.

(i) (2 + 5) + 4 = 2 + (5 + 4)

(ii) (2 + 0) + 4 = 2 + (0 + 4)

 a, b c (a + b) + c = a + (b + c)

(iv)

–2 + 0 = –2

5 + 0 = 5

8 + 0 =

–10 + 0 =

 ‘0’ 

‘0’

 a  a+0 = 0 + a= a

1.

(i) 2 + 0 =

(ii) 0 + 3 =

(iii) 5 + 0 =

SCERT, T
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(v)

3  ‘0’ 

3 + (–3) = 0

7 + (–7) = 0

(–10) + 10 = 0

‘a’  a + (–a) = 0 (–a) 

‘a’  (–a)

(i)

9 × 8 = 72

10 × 0 =

–15 × 2 =

–15 × 3 = –45

–11 × (–8) =

10 × 10 =

5 × (–3) =

 a  b  a × b 

SCERT, T
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(i) 2 × 3  = _______

(ii) 5 × 4  = _______
(iii) 3 × 6  = _______

(iv)

(ii)

 1  2
5 × (–2)   = –10; (–2) × 5     = –10 5 × (–2) = (–2) × 5 = –10

(–3) × 6   = 6 × (–3)     =

–20 × 10 = 10 × (–20) =

 a  b  a × b = b × a

(iii)

2, –3, –4 

[2 × (–3)] × (–4) 2 × [(–3) × (–4)]

= (–6) × (–4) = 2 × 12

= 24 = 24

[2 × (–3)] × [(–4)] = 2 × [(–3) × (–4)]

 a, b, c  (a × b) × c = a × (b × c)

SCERT, T
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1. [(–5) × 2)] × 3  =  (–5) × [2 × 3] 

2. [(–2) × 6] × (–4)   =  (–2 ) × [6 × –4] 

1. (5 × 2) × 3=  5 × (2 × 3)

(iv)

9 × (10 + 2) = (9 × 10) + (9 × 2) 

(i) –2 × (1 + 3) = [(–2) x 1] + [(–2) × 3]

–2 × 4 = –2 + (–6)

–8 = –8

(ii) –1 × [3 + (–5)] = [(–1) × 3] + [(–1) × (–5)]

–1 × (–2) = –3 + (+5)

2 = 2

 –3 × (–4+2) = [(–3) × (–4)] + [–3 × (2)] 

 a, b  c,  a × (b + c) = a × b + a × c

SCERT, T
ELA

NGANA



19

(v)

  2 × 1 = 2
–5 × 1 = –5
–3 × 1 = _____
–8 × 1 = _____
1 × (–5) = _____

 
 1 

‘a’    a × 1 = 1 × a = a

(vi)

(–3) × 0 = 0
0 × (–8) = ——
9 × 0 = ——

 a,  a × 0 = 0 × a = 0

1.

(i) 18 × [7 + (–3)] = [18 × 7] + [18 × (–3)]
(ii) (–21) × [(–4) + (–6)] = [(–21) × (–4)] + [(–21) × (–6)]

2. (i) a,  (–1) × a  

(ii) (–1)  5 

3.

(i) 26 × (–48) + (–48) × (–36) (ii) 8 × 53 × (–125)
(iii) 15 × (–25) × (–4) × (–10) (iv) (–41) × 102
(v) 625 × (–35) + (–625) × 65 (vi) 7 × (50 – 2)

 - 1.5
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(i)

9 – 7 = _____
7 – 10 = _____
2 – 3 = _____
–2 – 3 = _____
–2 – (–5) = _____
0 – 4 = _____

 a  b,  a – b 

(ii)

6, –4 

6 –(–4) = 6 + 4 = 10    

–4 –(6) = –4 – 6 = –10

6  – (–4)  –4 – (6)

(i)

(–8) ÷ (–4) = 2 (–8) ÷ 4 = 
8

4 = –2

(–4) ÷ (–8) = 
4
8 =

1
2 4 ÷ (–8) = 

4 1
8 2

SCERT, T
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(ii)

 (–8) ÷ (–4)  (–4) ÷ (–8) 

 (–9) ÷ 3, 3 ÷ (–9) 

(–30) ÷ (–6), (–6) ÷ (–30) 

(iii)

a,  a ÷ 0 a  0 ÷ a = 0

(iv)

(–8) ÷ 1 = –8 (–11) ÷ 1 = –11 (–13) ÷ 1 = _____ (–25) ÷ 1 = _______

  a,   a ÷ 1 = a.

 (–1) 

(–8) ÷ (–1) = 8 11 ÷ (–1) = –11 13 ÷ (–1) = _____ (–25) ÷ (–1) = _____

 (–1) 

SCERT, T
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 - 1.6

1. a,

(i) a ÷ 1 = 1

(ii) a ÷ (–1) = –a 

‘a’

(v)
–16, 4, –2
[(–16) ÷ 4] ÷ (–2) = (–16) ÷ [4 ÷ (–2)] 
[(–16) ÷ 4] ÷ (–2) = (–4) ÷ (–2) = 2
(–16) ÷ [4 ÷ (–2)] = (–16) ÷ (–2) = 8

 [(–16) ÷ 4] ÷ (–2)  (–16) ÷ [4 ÷ (–2)]

1.         

(i) –25 ÷  ........ = 25
(ii) ........ ÷ 1 = –49
(iii) 50 ÷ 0 = .....................
(iv) 0 ÷ 1 = .....................

 1 :  (+5)  (–2) 
(i) 10 30 
(ii) 4  (–12) 

 : (i)         = 5
10 = 5 × 10 = 50

= 30
= 30 – 50 = –20
= (–2)
= (–20) ÷ (–2) = 10

SCERT, T
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(ii) 4 = 5 × 4 = 20

= –12

= –12 – 20 = –32

= (–2)

= (–32) ÷ (–2) = 16

: ` 1 
 40 

(i) ` 5.  45 

(ii)
70 

 : (i) ` 1

45  =  ` 1  45 = ` 45, 45

 = ` 5,  –5.

 +  = 

 = - 

= –5 – (45) = (–50) = – ` 50 = – 5000 

= 40  –40 

= (–5000) ÷ (–40) = 125 

(ii)

= 0.

=

70  = ` 70

=  –  ` 70  –7000 

= (–7000) ÷ (–40)

= 175 

1.  15  4 

(–2)  (i)  9   (ii) 

 5 

 - 1.7
SCERT, T
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1. N = {1, 2, 3, 4, 5 ...}

W = {0, 1, 2, 3, 4, 5 ...}

Z = {...... –4, –3, –2, –1, 0, 1, 2, 3, 4 ....}

     Z = {0, 1, 2 3 .....} 
I 

2 (i)
(ii)

3 (i)
(ii)

4 (i)

(ii)
(iii)

2.  ` 9  ` 5 

(i)  7000  6000 

(ii) 5400 

3.  12  10o C  2oC 
i 0o C 8oC 

ii

4.  (+3)  (–2) 
 (i) 12  20 
 (ii)  (–5) 

5.  6 
10  
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 5 (i)

(ii)

(iii)

 6.

+) (×) (÷)

3 3 3 ×

3 × 3 ×

3 × 3 ×

3 3

3 ×

 7.  a, b, 

a × (b+c) = a ×b + a × c

 8. (i) a  a ÷ 0 

(ii) a  0 ÷ a = 0

(iii) a ÷ 1 = a

SCERT, T
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2

1
2

1
2

1
3

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

1
2  

 
1
2  
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12714.2 

12714.2 =  1× 10000 + 2 ×1000 + 7 × ......+ 1 × ...... + 4 × 1 + 2 × 
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3

 - 3.1

 4x = 44, 2m = 10 

1. L.H.S R.H.S

(i) 2x = 10 (ii) 2x–3 = 9

(iii) 4z + 1 = 8 (iv) 5p + 3 = 2p + 9

(v) 14 = 27 – y (vi) 2a – 3 = 5

(vii) 7m = 14 (viii) 8 = q + 5

2.

(i) 2 + y = 7 (ii) a – 2 = 6

(iii) 5m = 15 (iv) 2n = 14
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12–2 = 6 + 4

L.H.S = 12 – 2 = 10      

R.H.S = 6 + 4 = 10

 x + 3 = 7 

x + 3 = 7 ..................... (1)

 L.H.S = x + 3.

L.H.S x

'x'  L.H.S  3  L.H.S  3 
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      x + 3 = 7 

      x + 3 – 3 = 7 – 3

x = 7 – 3 ................ (2)

x = 4

x = 4 

x L.H.S = R.H.S 

L.H.S =  x + 3

=  4 + 3 (x = 4 )

= 7

R.H.S = 7

 L.H.S = R.H.S.

y – 7 = 9 

y – 7 = 9 ..................... (1)

 L.H.S  = y – 7

y 

y – 7 + 7 = 9 + 7

           y = 9 + 7 ..................... (2)

y = 16

y = 16.

y L.H.S = R.H.S 

7–3x+3–3x+3 7 x 4

(1), (2) LHS
 ‘+3’  RHS 

LHS '+3'
RHS '–3'

(1), (2) LHS
'–7' RHS '+7'SCERT, T

ELA
NGANA
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5x = –30 

5x = –30 ..................... (1)

5 30
5 5
x

( )

30
5

x  ..................... (2)

x = –6

 x = – 6 L.H.S  = R.H.S 

3
6
z

 

3
6
z

 ..................... (1)

6 6 ( 3)
6
z

 ( )

6 ( 3)z   ..................... (2)

 z = –18

 :  z =  –18 L.H.S  = R.H.S 

 3x + 5 = 5x – 11 

3x + 5 = 5x – 11

3x + 5 –5x = 5x – 11 – 5x (  5x )

–2x + 5 = –11

–2x + 5 –5 = –11 – 5 (  '5' )

–2x = –16

  
2 16
2 2
x

 '–2' 

  x = 8

x=8  

L.H.S = 3x + 5 = 3 (8) + 5 = 24 + 5 = 29

R.H.S = 5x – 11 = 5 (8) – 11 = 40 – 11 = 29

 L.H.S = R.H.S

LHS x 
RHS

LHS
RHS
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L.H.S. R.H.S. 

‘+ ’ ‘– ’ 

‘– ’ ‘+ ’ 

‘× ’  ‘÷ ’ 

‘÷ ’  ‘× ’ 

  12 = x + 3 

L.H.S 12   R.H.S  –12 R.H.S

x+3     L.H.S –x – 3     .

–x  –3 = –12

 (–1) 

–1 (–x  –3) = –1 (–12)

x + 3 =12

x =12 – 3

 x = 9

 L.H.S  R.H.S 

1.

(i) x + 5 = 9 (ii) y – 12 = –5

(iii) 3x + 4 = 19                  (iv) 9z = 81

(v) 3x + 8 = 5x + 2 (vi) 5y + 10 = 4y – 10

2.

(i) 2 + y = 7 (ii) 2a – 3 = 5

(iii) 10 - q = 6 (iv) 2t  – 5 = 3

(v) 14 = 27 – x (vi) 5 (x+4) = 35

(vii) –3x = 15 (viii) 5x –3 = 3x – 5

 - 3.2
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(i)

(ii)

(iii) ` ` ` ` `

(iv)

 x, y, z, u, v, w, p, t 

 

 x 

 x + 10

= x + (x + 10)
= x + x +10
= 2x + 10

 52

  2x + 10 = 52 

            2x = 52 – 10 ( L.H.S R.H.S 
            2x = 42

            
42
2

x  ( L.H.S R.H.S )
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 = 21

 = 21 + 10 = 31 

: 21 + 31 = 52 

 31 – 21=10 

= x 

= 3x 

=  x+5 

= 3x + 5 

= (x + 5) +  (3x + 5) = 4x + 10 

4x + 10 = 70

4x = 70 – 10
4x =  60

                                                   
60 15
4

x

  = 15 

 = 3 × 15  = 45 

` ` ` `

`

` = x 

` = x

` = x + 1

` = x

SCERT, T
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 = 50x +10 (x + 1)

    = 50x + 10x + 10
    =  60x + 10

`

60x + 10 = 250 

60x = 250 – 10
60x = 240

240
60

x

x = 4

`

`  = 4 + 1 = 5

` `

`

  = x 

   = 2x 

                   = 2x – 8 

 =

= 2 ( )

= 2 (2x – 8 + x) 

= 2 (3x – 8) 

= 6x – 16 

6x – 16 = 56 
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x 

‘y’ 

 - 3.3

                                                 6x = 56 + 16
6x = 72

72
6

x

                                             x = 12

 = 12 

 = 2 × 12 – 8 = 16 

1. ‘x’

2. ‘y’

3.
4.
5.
6.

7.

8.

5x + 4

x – 4

9.
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10.

11. ` ` `

12.
5:3 

13.

14.

15.

(
 180o)

16.

•

•

(i) 

(ii) 

(iii) 

(iv) 

•  (LHS)  (RHS) 
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P

DCA B

A

B
D

C
Y

X

4

(i) (ii) (iii) (iv)

(i) OP (ii)   X (iii) RS (iv) CD

(i) (ii) (iii)

 - 4.1
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A B

C

DE
F

O

30o

60o

(i) (ii) (iii) (iv)

(i) (ii) (iii) (iv)
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70o

40o

40o
50o

A

B

C

O

110o
30o

90o

90o

80o

10o

 - 4.2

700 + 400   900 

AOB = 400  ‘O’  OB  

BOC = 500 

(i) (ii) (iii)

(i)  250 (ii)  400 (iii)  890 (iv) 550

SCERT, T
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120o

60o

130o

100o

100o

80o

AC O

B

AOB = 1000 OB ‘O’ BOC = 800 
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AO

BC

1
2

Z

O

X

Y

R

O

P

Q

S

(i) (ii) (iii)

(i) 1050 (ii) 950 (iii) 1500 (iv) 200

(i) (ii)

(i)  AOB, BOC  ‘O’, OB
.

(iii)

70o
110o 90

o

90o

50o

140o

 (ii) 

 (iii) 

 - 4.3
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b
a dc

e

f

B

A

C

D
O

O

C

A B

O

Q

R

P

           (i)              (ii)                       (iii)

2.

(i) ___________________ (ii) ___________________
(iii) __________________ (iv) ___________________

(i) (ii)

 (i)  COA  BOC  

  (ii) POQ,
QOR

 - 4.4
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O

140o

40o

50o

130o

m

l

O
1

2
3

4

135o 45o

90o 90o

140o 55o

(i) (ii) (iii)

‘l’  ‘m’  ‘O’ 
 1  3 

2  4.  1, 3  2, 4 

 - 4.5
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C

O 1
2

3
4

A D

B

O

D

B

C

A

E

F
O

a b

c

de

f

E

C

A B

D

AB , CD    ‘O’ 

COA, DOB

AOD  BOC COA DOB 

AOD = BOC  COA = DOB 

‘O’

 - 4.6
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x
160o

y
z

l

m

n

p
q

r

s

a

bc

 x, y  z 

 (i)  (ii)  (iii)

 (i)  ‘l’, ‘m’  ‘n’ 

 ‘l’  m” ‘n’

 (ii)  ‘p’, ‘q’ ‘r’  ‘s’ 

  ‘p’ ‘q’  ‘r’  ‘s’ 

 (iii) a  b  ‘c’  a  b ‘c’
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m

p

l1 2

34

5 6

78

m

l
a

b
cd

e
f
g

h
p q

r
B

1 2 3 4
5678

O

A

 ‘l’  ‘m’  ‘p’  1, 2, 3,
4, 5, 6, 7  8 

3, 4, 5 6 ‘l’ ‘m’ 
1, 2, 7  , ‘l’  ‘m’

1, 2, 7  

3 4 5 6 

    

(i), (ii) 

 (i)  (ii)

(i)

(ii)
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(i), (ii), (iii)  (iv) 

(i) (ii) (iii) (iv)

 ( 1, 5), ( 2, 6), ( 4, 8), ( 3, 7). 

(i)

(ii)

(iii)

1

5

2

6
4

8

3

7

l

m

n

p

a

b c

d

l

m

n

p

1
34

5 6

2

78
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2

8

1

7

4
5

3
6

1

2 3

4

5

6 7 8

9

10

3
5

4
6

 3, 5)  4, 6) 

2, 8  1, 7

 4, 5)  3, 6) 

(i) (ii) (iii) (iv) (v)
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1

2

l

m

P

5

6

l

m

P

3

4

l

m

P

7

8

l

m

P

 ‘l’  ‘m’  ‘p’ 

 (i), (ii), (iii)  (iv) 

 (i)  (ii)

 (iii)  (iv)

 (i) l, m  p  ‘p’ 
‘l’, ‘m’  1 

2   1 = 2
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 ‘l’  ‘m’  ‘p’ 

1 = 5

 1 = 3 

 3 = 5

 4 = 6 

‘l’  ‘m’  ‘p’ 

3 = 5 

 3 + 4 = 1800  

4 + 5 = 1800

 3 + 6 = 1800  

 ‘l’  ‘m’ 
 ‘p’ 

‘ x’ 

l  m  p 

x  200  

 x = 200 .

1

5

l

m

2

34

6
78

P

1

5

l

m

2

34

6
78

P

p l

m20o

xSCERT, T
ELA
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l

m

n

p

q

r

1

34
5 6

2

78

1

34
5 6

2

78

 (i)  (ii)

(i), (ii) 

(i) 1= ......... 2 = ......... 3 = ......... 4 = .........

5 = ......... 6 = ......... 7 = ......... 8 = .........

(ii) 1 = ......... 2 = ......... 3 = ......... 4 = .........

5 = ......... 6 = ......... 7 = ......... 8 = .........

‘l’  ‘m’ 

‘p’  ‘q’ 

(i) 3 = ......... 4 = ........
5 = ......... 6 = ........

(ii) 3 = ......... 4 = ........
5 = ......... 6 = ........
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30o

30o

A B

C D

‘l’  ‘m’ 

‘p’  ‘q’ 

(i) 3= ......... 3+ 6 = ......... 4= ......... 4+ 5= .........

6= ......... 5= .........

(ii) 3= ......... 3+ 6 = ......... 4= ......... 4+ 5= .........

6= ......... 5= .........

‘l’  ‘m’ 

‘p’  ‘q’ 

     AB||CD

BC

AB   CD

(i)

 - 4.7SCERT, T
ELA
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1

5

l

m
2

3
46

7
8

n

(iii)

(iv)

 ‘l’  ‘m’  ‘n’ 

(i) 1 = 800 2 = ______________

(ii) 3 = 450 7 = ______________

(iii) 2 = 900 8 = ______________

(iv) 4 = 1000 8 = ______________

l  || BC  x,y, z 

4. ABCD  AB || DC  AD || BC  b, c  d 

 ‘l’  ‘m’  ‘n’   l  || m 

 a, b, c, d  e 

xo

A

yo

zo

75o 45o

B C

l

A
50o

B

CD

b

cd

50oa
50o

b
c

d
e

100o

80o

l

m

n

P

Q
R

S

C D

BA

n

SCERT, T
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(i)

(ii)

(i)
(ii)
(iii)

(i)

(ii)
(i)

(ii)

1. —- 3, 4, 5, 6

2. —- 1, 2, 7, 8

3. 1, 3) ; 4, 2 ); 5, 7) ; 8, 6)

4. 1, 5) ; 2, 6 ); 4, 8) ; 3, 7)

5. 3, 5); 4, 6)

6. 1, 7) ; 2, 8)

7. 3, 6) ; 4, 5)

(i)

(ii)

(iii)

(iv)

1

5

2

34
6

78
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P

Q R

5

(i) (ii) (iii) (iv)

PQR 

(i) PQ, QR, RP

(ii)  RQP,  QPR,  PRQ

(iii) P, Q, R

P  QR .  Q, R ?

QPR QR . RQP 

: 

LM LM LM  = LM

SCERT, T
ELA
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30o

90o

60o70o60o

50o

30o110o

40o

•

•

•

•

•

•

   1.   SCERT, T
ELA
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2. ABC 

3. PQR Q 

4.   LMN LM  

5.  RST RT  

2.

3.

SCERT, T
ELA
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A

B C

P

Q R X Y

Z

 ABC,  PQR  XYZ 

ABC CA = AB+BC = AB + BC > CA

AB = BC+CA = BC + CA > AB

BC= CA+AB = CA + AB > BC

PQR RP = PQ+QR = PQ + QR > RP

PQ = QR+RP  = QR + RP > PQ

QR = RP+PQ  = RP + PQ > QR

XYZ ZX= XY+YZ  = XY+ YZ > ZX

XY= YZ+ZX  = YZ + ZX > XY

YZ ZX+XY  = ZX + XY > YZ

 ABC AB + BC > CA

BC + CA > AB

CA + AB > BC

SCERT, T
ELA
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ABC AB = BC–CA = BC – CA <AB

BC = CA–AB = CA – AB <BC

CA= AB–BC = AB – BC <CA

PQR PQ = QR–RP = QR – RP <PQ

QR = RP–PQ = RP – PQ <QR

RP = PQ–QR = PQ – QR <RP

 XYZ XY= YZ–ZX = YZ – ZX <XY

YZ = ZX–XY = ZX – XY <YZ

ZX = XY–YZ = XY – YZ <ZX

ABC  AB – BC < CA ; BC – AB < CA

BC – CA < AB ; CA – BC < AB

CA – AB < BC ; AB – CA < BC

6  9 

 1:  6  5 8 

 :

AB = 6 

BC = 5 

CA = 8 

AB + BC = 6 + 5 = 11 > 8

BC + CA = 5 + 8 = 13 > 6

CA + AB  = 8 + 6 = 14 > 5

SCERT, T
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B CD

A

R

P

Q Q R

P P

Q R

h h h h

 - 5.1

1.

(i) 3 , 4  5 (ii) 6 , 6  6 .

(iii) 4 , 4  8 (iv) 3 , 5  7 .

   ABC A   BC  
 A  BC

ABC A  BC AD

          1. (i)  P QR

(ii)

(iii)
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A

B C

A

B C

A

B CD

A

B CE D

A

B CD

EF G

ABC 

B ,C. 
 BC 

BC   D A, D 

  A, C AC
AC E B, E 

  A, B 
AB AB F C, F

AD, BE , CF  A, B, C 

(G)

(G)

1.  ABC  BC D

(i) AD ____________________ 

(ii) AE  ____________________ 

 - 5.2SCERT, T
ELA

NGANA
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A B

C

X YO

2.
3.
4.
5. (i) XYZ Y 

(ii) PQR PQ 

(iii)  ABC AC 

1. ABC 

2.

3. XY  'O' 

    X     O      Y

4.  'O' 

 180o.

 ABC ABC 
AM A, B, C M 

             (i)  (ii)  (iii)
A, B,C  A+ B+ C =180o.
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1

2 3

5 4
P QA

B C

ABC  1,2,3

‘O’  1+ 2 + 3 

 180o.

ABC,  PQR , XYZ  

ABC A =....., B =....., C =....., A + B + C =

PQR P =....., Q =....., R =....., P + Q + R =

XYZ X =....., Y =....., Z =....., X + Y + Z =

180o 

180o 

180o 

180o

: ABC 

: A + B + C  = 180o

: BC  A PQ 
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2 = 5 ( )

3 = 4 ( )

2 + 3 = 5 + 4 ( )

1 + 2 + 3 = 1 + 5 + 4 ( 1 )

1 + 5 + 4 = 180o ( )

 1 + 2 + 3 = 180o

A + B + C = 180o

 180o.

ABC  A = 30o,  B = 45o,   C 

ABC  A + B + C = 180o   ( 180o)

                  30o + 45o + C = 180o    (

                             75o + C = 180o

C = 180o – 75o

C = 105o

ABC   A = 3 B    C = 2 B. 

A + B + C = 180o [ ]

3 B + B + 2 B = 180o [ A = 3 B,   C = 2 B]
                       6 B = 180o

 B =      30o

              A = 3 B  = 3 × 30o = 90o

                       C = 2 B  = 2 × 30o = 60o

ABC  C CD AB   A = 55o 

(i) DCA (ii)  BCD (iii)  ABC 

ACD 

CAD + ADC + DCA = 180o  ( 180o)

A

B

C55o

DSCERT, T
ELA
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        145o + DCA = 180o

DCA     = 180o – 145o = 35o

               DCA = 35o

(ii) ABC 

ACB = 90o

               DCA  +  BCD = 90o { ACB = DCA + BCD)

              35o +  BCD = 90o (  (i) DCA = 35o)

BCD = 90o – 35o = 55o

(iii)  ABC 

ABC + BCA + CAB = 180o [ ]

ABC + 90o + 55o = 180o

ABC + 145o = 180o

ABC = 180o – 145o

ABC = 35o

 2 : 3 : 4

 =  2 : 3 : 4

 = 2 + 3 + 4 = 9

 = 180o

=    
2
9 × 180o = 40o

=    
3
9 × 180o = 60o

=    
4
9 × 180o = 80o

 = 40o, 60o, 80o.
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 x 

 : ECD = CBA = 73o

(AB CD  )

ECD 

DEC + CDE + ECD = 180o

180o

xo + 40o + 73o = 180o 

        xo + 113o = 180o

                  xo = 180o – 113o

                  xo = 67o

ABC  40o 

C= 40o  A = B = xo  

A + B + C = 180o  ( 180o )

xo + xo + 40o = 180o  

2xo + 40o = 180o

2x = 180o – 40o

2x = 140o

x o = 70o

 70o

ABC  D,E  AB,AC  DE BC,
B= 30o, A = 40o, (i) x  (ii) y  (iii) z 

(i) ED  = CBA (DE||BC )

  xo = 30o

(ii) ABC

A + B + C = 180o ( 180o )

   40o + 30o + yo = 180o

            70o + yo = 180o

A

B

C

D

73o

40o

xoE

40o

xo xo

A B

C

xo

yo

zo

40o

A B

C
E

D
30oSCERT, T

ELA
NGANA



101

xo

50o
60o

A

B C

30oP Q

R
xo

30o

110o

xo

X

Y

Z

xo

50o
yo

P

Q R
120o

xo

50o
yo

R

S T

80o

xo

50o

yo

M

N A
60o

xo

yo

A

B C 60o
30o

F
xo

xo

yo

90o

E

G

E
xo

L

T
xo

xo

(i) (ii) (iii)

(iii) yo = zo = 110o ( DE || BC, )

 ADE ,  A+ ADE+ AED = 180o   ( )

  30o + 40o + zo = 180o

           70o + zo = 180o

                     zo = 180o – 70o

                    zo = 110o

1.  x0 

2. x , y 

(i) (ii) (iii)

(iv) (v) (vi)

3.

(i) 38o, 102o (ii) 116o, 30o (iii) 40o,  80o

 - 5.3
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5.

(i)

(ii)

(iii)

(iv) 60o 

6.  1 : 2 : 3 

7.  DE||BC, A = 30o,  B = 50o 
x, y , z 

8.  ABD = 3 DAB   CDB = 96o   ABD 

9. PQR  P= 2 Q  2 R = 3 Q , PQR 

10.  1 : 4 : 5 

11.  2 : 3. 

12.   PQR Q ML||RQ
LMR = 130o.  MPL,   LMP  QRP 

13.  ABCDE  1 + 2 + 3 + 4 + 5 

B

30o

A

C
50o

yo xo

zo

D E

R Q

130o
M

P

L

A C

B

D
96o

3x

x

A

B

C D

E

1

2

3 4

5
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xo

B D

A

C
yo

E1

2

B D

A

C

B D

A

C

ABC  BC D 
C  ACD 

 C

 ACD BCA ABC 
 A BAC  B  CBA

 ACD. A,B
C

 ACD 

  DCA =  A + B 

ABC C  ACD 
ACD, A,  B 

ACD A + B

:

: ABC  ACD 

: ACD =   A + B

: C  BA CE 

1 = x   (BA || CE  AC 

2 = y (BA || CE BD 

1 + 2 = x + y
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B

A

C D

120o

B

A

C R

P

Q S O

Y

Z X

B

A

C D
65o 135o

xo

y

  x y 

DCA = CBA + BAC

( )

                  135o     =   65o + xo

          135o – 65o    =  xo

                 xo       =  70o

CBA + BAC + ACB = 180o ( )

                  65o + 70o + yo = 180o

                         135o + yo = 180o

                                     yo = 180o – 135o

                                  yo = 45o

120o 1 : 5 

DCA = 120o

DCA =  A + B 
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B : A = 1 : 5

B =
1
6  × 120o = 20o

A =
5
6  × 120o = 100o

A + B + C = 180o

100o + 20o + C = 180o

C = 180o – 120o  = 60o

(i) SRP   (ii) STP   (iii)  RTS

(iv) PRQ 

(i) PQR   PRS 

RQP   QPR 

PRS = RQP +  QPR    (

PRS = 50o + 35o = 85o

(ii) RST   PTS   SRT, RST 

     PTS =  SRT +  TSR

PTS =  85o + 45o ( SRT = PRS = 85o)

 PTS =  130o

(iii)  RST 

RTS + SR + SRT  = 180o   

RTS + 45o + 85o = 180o

RTS + 130o = 180o

 RTS = 180o – 130o = 50o

(iv)  PRQ + SRP  =  180o ( )

PRQ + 85o =  180o

PRQ   =  180o – 85o

 PRQ   =  95o

Q

P

R S45o50o

35o

T
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ABC 360o 

2 + 4 = 180o ( )

 3 + 5  = 180o ( )

 6 + 1 = 180o ( )

2 + 4 + 3 + 5 + 6 + 1 = 180o + 180o + 180o

( 4 + 5 + 6) + ( 1 + 2 + 3) = 540o

4 + 5 + 6  = 180o 

     180o + 1 + 2 + 3 = 540o

1 + 2 + 3 = 540o – 180o

1 + 2 + 3 = 360o

 360o.

x y 

    (i) (ii)

     (i) AC + CBA = ACD ( )

        xo + 50o = 120o

        xo = 120o – 50o  = 70o

ACB +  ACD = 180o ( )

 yo + 120o = 180o

 yo = 180o - 120o = 60o

     (ii) ACB =  FCE = 92o ( )

C = CBA (
)

ABC 

BAC + CBA + ACB = 180o 

                     xo + xo + 92o = 180o

                                    2x = 180o – 92o = 88o

B

A
D

C
E

F

2
4

5 6 1

3

A

C

DB
xo yo

E F
92o

xo

50o
yo

P

Q R
120o

A

B C D

SCERT, T
ELA

NGANA



107

                                 xo =
88
2  = 44o

            CBA +  yo = 180o ( )
                                  yo = 180o – xo

                             yo = 180o – 44o = 136o

  A + B + C + D + E   

GHC 3 + 6 + 7 = 180o (1)

180o

 EHB  6 = 5 + 2 (2)

AGD  7 =  1 + 4 (3)

3 + 5 + 2 + 1 + 4 = 180o

1 + 2 + 3 + 4 + 5 = 180o

 A + B + C + D + E = 180o

1. ABC 

2. ABC  ACD 

B

A

C
X

Z

Y

45o

B

A

C D

66o

D
C

E
B

A

J F

H

GI

3

6 7
4

5
1

2

D C

E B

A

 - 5.4
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3. x, y 

4. x, y 

5.  BAD = 3 DBA,   CDB,  DBC  ABC 

6. x, y  

(i) (ii) (iii)

C

107o

57o

A

B
xo

C

65o

40o

A B

xo

D

E

yo

107o

80o

yo

xo

yo

C

D

30o

65o

A
B

xo

50o

xo

yo 30o
xoo

y

x

o

o

110o

70o

x yo 0

C

104o

65o

A

B

3x

x

D

yo

30o

xo
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7. 125o  2 : 3. 

8. PQR  PRS = 105o  Q = 70o,  P. 
PRS > P  

9.  130o 60o

10.  105o  2 : 5, 

11.  x  y 

1. (i)

(ii)

•

•

•

(iii)

•

•

•

2.

30o

yo 55o50o

xo

C

A B D
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3.

(i)

(ii)

4.

5.

6. 180o.

7.

LM LM ; LM LM

LM LM ; LM LM
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6

•

•  
3
2

60 : 40  3 : 2.  2 : 3.

a,b a b ‘a

b’ 'a', 'b' 'a' 'b'
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A BX

` `

`

AB  X 
 AX  XB 

`

`

` `

 - 6.1
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 ‘: :’.  a : b

 c : d  a : b = c : d 

a : b : : c : d. a : b  c : d
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a, b, c, d 

a : b = c : d

 
a c
b d

ad = bc

a  :  b = c  :  d

d d = 
.b c
a

 

(i) 2 : 5 = 6 : 

2  :  5  =  6  : 

2 × = 5 × 6

= 
30
2   = 15

(ii) 16 : 20 =  35

16  :  20  =   :  35

20 × = 16 × 35

= 
560
20  = 28

  6 : 20 =  28  × 35
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1. 1 : 2 : : 4 : 8

2. 5 : 6 : : 75 : 90

3. 3 : 4 : : 24 : 32

4. 2 : 5 : :   : 15 30

5. 3 : 6 : : 12 : 72

(i) 15: 30 : : 30 : 40

(ii) 22 : 11 : : 12 : 6

(iii) 90  : 30 : : 36  : 12

(iv) 32  : 64  : : 6  : 12

(v) 25  : 1  : : 40 :  160

`

(i)

(ii)

(i)

(ii)

 - 6.2

SCERT, T
ELA

NGANA



116

(i)

(ii) `

(iii)

(iv) `

(v)

http://www.indexmundi.com/g/g.aspx?c=in&v=25)

`

`
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`

`

=  
30
5  =   6

`

`

`

 
20
12

 
20 9
12  = ` 15

•

•

•
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× 2

× 4 × 8

× 2
× 4 × 8

1 2 4 8

300 600 1200 2400

`

` x

6 : 10 = 30 : x

6 × x = 10 × 30

6x = 30 × 10

        
10 30 50

6
x

x = ` 50

= `

= `

=
30
6  =  `  5

= `
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x

x : 20 = 10 : 4

4x = 20 × 10

20 10 50
4

x

x = 50 

 
20
4  = 5 

x

 x : 3 = 150 : 90

90 x = 150 × 3

150 3 5
90

x

x = 5 
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x 

 1:30,000 = 4 : x

x =  4 × 30, 000

 =1,20,000 

 =1.2 

T1 T2 T3 T4

15 30 45 60

A1 A2 A3 A4

90 .... .... ....

T1 : T2 = A1 : A2, 

T1 : T2 = 15 : 30   = 1 : 2

A1 : A2 = 90 : 180  = 1 : 2

T2 : T3 = A2 : A3  T3 : T4 = A3 : A4 
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 - 6.3

x, y

(i) x 20 17 14 11 8 5 2

y 40 34 28 22 16 10 4

(ii) x 6 10 14 18 22 26 30

y 4 8 12 16 20 24 28

(iii) x 5 8 12 15 18 20 25

y 15 24 36 60 72 100 125

 (L)

 (P)

 (A)

•

•
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• `

•

1
100  

 
27

100  

 
93

100  
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3.

VI 17

VII 15

VIII 20

IX 30

X 18

100

35
35
50

35 100 70
50 100 100 70%

15  
15
50

15 100 30
50 100 100 30%

50
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 35 + 15 = 50
35 2
50 2  = 

70 70%
100

  
35 100
50  = 70 

 
100
100  

 
2
2  

"A"  
3
5   "B"   

3
4  

"A"   =  
3
5  × 100 = 60%

"B"   =   
3
4  × 100 = 75%

B 
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=  
75 100

100

= 75%

=

=

= 
25 100%

100
 

= 25%

` `

=   × 100 %

= 
50 40 100

40 %

= 
10
40  × 100% = 

1000 %
40   = 25 %

`

SCERT, T
ELA

NGANA



126

  
60

100  × 10000   =  ` 6000

 
10
100  × 10000    = ` 1000

  
5

100   × 10000   =  ` 500

 
25 10000

100       = 2500

X  Y 

` `

 - 6.4
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•
` `

` `

• ` `

• ` `
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• `

`

` `

` `

` ` `

` ` `

` `

` `

 
40

200  

  
75

500

 =  
40 100
200   = 20%

= 
75 100

500 % = 15%

` `

` `
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` `

`

`

>

`

` `

 
1000
9000

 
1000 100 1100% % 11 %
9000 9 9

` `

` x

 x : 1000  = 100 : 9000

     
100

1000 9000
x

9000 × x =   1000 × 100

x = 
1000 100

9000    =  
111
9

 
111
9  %SCERT, T
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`

`

` ` `

` x 

100 : 650      =  ` 106 : x

 
100 106
650 x

 100 x  =  106 × 650

       x  =
106 650 689

100

`

`

        
6 650 39

100

`
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 D.V.D `

`

` ` `

`  x 

x : 100 = 2800 : 112

     
2800

100 112
x

 112 × x   =  100 × 2800

 x = 
100 2800 2500

112

`

`

` `

`

` `

`

100
112

`  
100 2800
112   = ` 2500

`
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`

`

` ` ` `

` `

` ` 

100
120

`   
100 3000
120  = ` 2500

` ` ` `

` `

`  
100 3000
80  = ` 3750

` ` `

`

< `

 =         = 
250 100 4%

6250

100 120
x 3000
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100 : x  = 120 : 3000

100 120
3000x

100 × 3000 = 120 x

100 3000
120

x

 x = ` 2500

` 2500.

100 80

x 3000

100 : x  = 80 : 3000

     
100 80

3000x

         
100 3000

80
x  = ` 3750

` ` `

` ` `

` ` `

 =  =  
250 100
6250

 =  4%

`

 x 

 
20 20

100 100
x x
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20 3000

100
x x

         
100 20 3000

100
x x

     
120 3000
100

x

 
3000 100 2500

120
x

`

`

` x 

 
20 20

100 100
x x

 
20 3000

100
x x

      
80 3000

100
x

        80 x = 3000 ×100

    
3000 100

80
x = ` 3750

`

` ` `

` ` `

<

` ` `

 =          =   
250 100
6250  =  4%
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`

`

`

`

`

x 

x : 100 = 19200 : 64

     
19200

100 64
x

     64 x = 19200 × 100

         
19200 100

64
x

             = ` 30000

`
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`

` ` `

 
12 125

100

         = ` 15

`

=110 – 100

= ` 10

 = 
10 100 10%

100
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` `

` `

`

`

`

` ¼

`

`

`

` `

`

`

`

 - 6.5
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` ` 

6
100  `

6
100  × 5000 

`

A P + I

` `

`

`

` `  
12 5000
100  = ` 600 

` ` `

P R I A

P×RA = P+
100
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P) R) T)

(I)  P×R%×T   
R PRT PTRP× ×T = =

100 100 100

` `

`

P) `

` ` `

R

 
RI = P× ×T

100

10344 = 6880× ×T
100

344 × 100 = 6880 × 10 × T

 T =
344 100
6880 10    = 

1
2  = 6 

`

S.I  = ` 3927

R =  8 %

T = 2 + 4 
42

12
12
3

7
3

 
RI = P× ×T

100  

3927 =  
8 7P× ×

100 3

3927 × 100 × 3 = P × 8 × 7
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3927 100 3

8 7   = P

 P  =  ` 21037.50

 =  ` 21037.50

` `

 (P) =  ` 6360

 (T)  =  2 
1
2

(S.I) =  ` 1378

RI = P× ×T
100  

1378 =  
R 56360

100 2

1378 100 2  =   6360 5 R

  R =  
1378 100 2

6360 5   =  
26
3  = 8

2
3 %

` x 

 3x

 3x – x = 2 x

 P = x,   T = 16,   I =  2x

RI = P× ×T
100
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2 16
100

Rx x

2 x ×  100=  x × 16 × R

 R =
2 100

16
x
x   =  

25
2  =  

112
2  %

` `

`

`

`

` ` `

`

P, R T 

 P

P R T

I, P, T R

 - 6.6
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2:1
2
1

14658
7329

O

•
`

`

•

•

•

13
100

•

•
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7

500 21

482 21

465 18

422 15

395 15

(data)SCERT, T
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-125 , -133 , -121 , -140 , -117 , -
129  -132 .

117

121

125

129

132

133

140

(i)

(ii)

(iii) 

               

(weighing machine)

a.
b.
c.
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20 35 40 30 25 45 15

 = 20 + 35 + 40 + 30 + 25 + 45 + 15 = 210 

    
20 35 40 30 20 45 15 210

7 7
+ + + + + + = = 30 
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 ` 200, `150,

`180, `300, `160, `170, `170. 

 = 200+150+180+300+160+170+170

    =  `1330

   = 7

= 
1330

7
=  `190

(A.M) =

1.  16, 16, 16, 14, 17, 18. 

(i)

(ii)

2.

15 8 10

10 10 12

11 6 11

12 12 13
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A.M  =
  

15 10 11 12
4

+ + +
A.M  =

  

8 10 6 12
4

+ + +
A.M  =

= 
48
4 = 

36
4 = ………

= 12 = …….. = ………

 = 15  = …….  = …….

    = 10      = …….      = …….

              = 12                = …….            = …….

44, 39, 17,12.  (i)  (ii) 
 (iii)  

: = 44, 39, 17, 12

= 4

(i) = 
44 39 17 12

4
+ + +

 = 
112

4   = 28 

(ii) =  44–5, 39–5, 17–5, 12–5

     = 39, 34, 12, 7

 = 
39 34 12 7 92

4 4
+ + + =  = 23

(iii)
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1.

(a) 12 (b) 15 (c) 21 (d) 27

2.   28, 45, 33, 21, 48, 30, 34, 36 , 40 

(a) 20 (b) 35 (c) 48 (d) 50

1.

26 oC, 270 C, 300 C, 300 C, 320 C, 330 C, 320 C 

(i)  

(ii) 

2.

 15.750 ; 14.850 ;16.500 ; 14.700

; 17.700 

3.

2005 2006 2007 2008

7000 8000 7500 7500

6000 1000 8000 1000

9000 5000 3000 4000

(i)

(ii)

 - 7.1
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4.

5.

 I  II  III  IV

19 18 19

0 15 17 19

15 19 19 19

(i)

(ii)

(iii)

(iv)

6. ` ` `

 (i) (ii) 

 (iii) 

(iv) 

7.

8.

9.

10. SCERT, T
ELA
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 3 :

GGGSSSSPP

GGGSSSSSPP

GGSSSSSP

GGGSSSP

GGGSSPP

GSSSSSSSS

GGGSSSP

G = , S = ,  P = 

  :  

 = 
18 30 9 57

3 3
+ + =  = 19.

SCERT, T
ELA

NGANA



151

0

10

15

20

35

30

25

5

x

y

mode

1.

(i) 5, 6, 3, 5, 4, 9, 5, 6, 4, 9, 5
(ii) 25, 14, 18, 15, 17, 16, 19, 13, 12, 24
(iii) 10, 15, 20, 15, 20, 10, 15, 20, 10
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(a)

(b)

(c)

(a)

M 15
L 18

XL 40
XXL 22

92
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12 18 40 22
4

+ + +
 = 23 

XL
XL

(b)

(c) 

134 , 132 , 100 ,125  , 144    
 

  

1.  

2.  

1.   98 , 125 , 140 , 155 ,
174 , 140 , 155 

2.   25, 26, 25, 27, 28, 30, 31, 27, 33, 27, 29. (i)  
(ii) 

3.  12, 24, 36, 46, 25, 38, 72,  36, 25, 38, 12, 24, 46, 25,
12, 24, 46, 25, 72, 12, 24, 36,25, 38, 36.

 - 7.2
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4.

(i)

(ii)

(iii)

(iv)

` 40,000

`   3,300

`   5,000

`   4,000

`   4,200

`   3,500

`   4,500

`   4,200

`   4,300

`   3,500

`   3,500

=

     =  
3300 5000 4000 4200 3500 4500 4200 4300 3500 3500 40000

11
+ + + + + + + + + +

         = ` 7272.72
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3300, 3500, 3500, 3500, 4000, 4200, 4200, 4300, 4500, 5000, 40000

(Median) 

`

3300, 3500, 3500, 3500, 4000, 4000, 4200, 4200, 4300, 4500, 5000, 40000

4000 , 4200 

 =
4000 4200

2
+

= ` 4100.

` 8000, ` 9000, ` 8200, ` 7900, ` 8500,
` 8600  ` 60000 

: 7900, 8000, 8200, 8500, 8600, 9000,
60000

 =  7

 = 8500

  =  ` 8500

49, 48, 15, 20, 28, 17, 14, 110 

= 14, 15, 17, 20, 28, 48, 49,110

= 8
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 - 7.3

 = =   
20 28

2
+

 = 24

        

1.

(i)

(ii)

(iii)

(iv)

2. 1200, 1500, 1400, 1000, 1000,
1600, 10000. (i)  (ii) ` 1500 

3. 16, 72, 0, 55, 65, 55, 10, 41. 

4.

5. 3, 4, 5, 5, 8 

1, 2, 3, 4, 5,6 dice) 

(pictograph)
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(i) x-  y 

(ii) y-

(iii)

(iv)

(v)

(i)

(ii) x-  y-

(iii)

(iv)

(v)

5

10

15

20

25

30

x

0

| Ÿ\  dŸsÁTÅ£”\  neT̂¿±\ T

‹s
ÁTe

Ú (¿
ìýË\

T)

>Ã<óŠTeT\ T –*¢bÍj áT\ T y| Ÿ+#á<‘sÁ¿£+~| Ÿ| Ÿð_j áT«+

úsÁT

0

bÍ<ŠsÁdŸ+

‡ <óŠsY

¿Ã¢sÃbÍ̃+

çuË$THŽ

100 150 200 350 40030025050

€\ ØVŸä\ T

–cþ’ç>·Ôá

C

C
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2006-07 2007-08 2008-09

› ý²¢ ç| ŸC² | Ÿ] wŸÔY –q•Ôá bÍsÄÁXæ\ ýË $<‘«sÁTœ\ qyîÖ<ŠT

2009-10 2010-11

40

60

80

140

160

180

120

100

u²\ TsÁT u²*¿£\ T 1 ™d+.MT. R 20 $<‘«sÁTœ\ T

x

y

$<‘« dŸ+eÔáàsÁ+

qy
îÖ<

ŠT d
Ÿ+K

«
  

(i)

(ii)

(iii)

(iv) 2007-08 

 

70 75
35 30
65 75
90 100
22 35

50 50
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>·DìÔá+ eÖsÁTØ\ T ™dÕqTà eÖsÁTØ\ T
 $<‘«sÁTœ\  | sÁT¢

>·DìÔá+, ™dÕqTàýË eº Ìq eÖsÁTØ\ T

1 ™d+.MT. R 10 eÖsÁTØ\ T

0 çXøeDY  s eTHŽ eTDì ¹sDT¿£ Ð] È wŸ] Þ̂ø

20

30

40

70

80

90

60

50

10

eÖ
sÁTØ

\T

y

x

1.  x-  y- O

2. x- 

3.  y- 

4. y- 
y- 100, 1  = 10 

5.

6.
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`

1500

750

2250

4500

9000

(i)
(ii)
(iii)

(a)
(b)

 3600. ` 9000. 

1500
1500 1
9000 6

= 1 360 60
6

o o

750
750 1
9000 12

= o o1 360 30
12

2250
2250 1
9000 4

= o o1 360 90
4

4500
4500 1
9000 2

= o o1 360 180
2
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1.  ‘O’ 

2. ‘A’ OA 

3. 60º AOB =  60º

4. 30º BOC =  30º. 

5.   90º COD = 90º. 

6.  DOA = 180º 

1.

1941 1951 1961 1971 1981 1991 2001

320 360 440 550 680 850 1000
( )  ( )

2.

3750 1875 1875 1200 7500

1 2 3 4 5

 - 7.4

SCERT, T
ELA

NGANA



162

90o

120o

90o

60o

bõ<ŠT| ŸÚ $<Š« €VŸäsÁ+n<îÝ

3.

1999 

22 8

22 8

19 8

18 6

21 8

24 11

4.

8 6 2 8 

5.

(i)

(ii)

(iii) ` 9000

(iv) ` 3000, 
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1.

2.
3.

•

•

•

•

•

•

1920 ADSCERT, T
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8
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   1.

(i)

(ii)

(iii)

2.

(i) (ii)

(iii) (iv)

(v) (vi)
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A B

C D

P Q

R S

A

B

C

F

E G

AB   CD  
A, C B, D

 AB,CD  
AB CD  

AB,CD

AB = CD AB CD  .

ABC, EFG 
 ABC EFG 

A E, B F C G A, E B, F 
C, G AB, EF ; BC, FG  AC, EG 
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E

F G

N

L

M

R

J K
S

U A

E

B C

I

ABC  EFG 

A  E B  F C  G ( )

A =  E B =  F C =  G ( )

AB  = EF BC FG AC EG ( )

ABC  EFG .

1. EFG  LMN

2. ABC DEF  DEF ABC  

(i) DE (ii)  E (iii) DF (iv) EF (v) F

3.  ‘ ’ 

4 .

1. TUV XYZ 2.  CDG RSW
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ABC   ABC 

 

 

LMN 

LMN 

PQR XYZ 

  PQR, XYZ 

PQ = XY = 2.9 

QR = YZ = 6 

RP = ZX = 5.3 

  PQR XYZ

P  X, Q  Y, R  Z.

P, X ;  Q,  Y ;  R, Z  

L

M N

X

Y ZP

QR
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N

B E

A C

R

P

T S

RQ

A

B C

D

(i) (ii)

2.

(i) (ii)

3.

(i) PQR PQS

(ii) PQR QPS

(iii) PQR  SQP

(iv) PQR SPQ

4.  AB = DC  AC = DB  ABC DCB 

S

A

L
D

2.
5 4

4 3

S

P

R

Q

O

5 cm

5 cm

4 cm

3 cm

4 c
m4 cm

5 cm

3.5 cm 5 cm

3.5 cm

P Q

S

R

 - 8.1
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 BC
C C

A A, B ABC

AB = BC= B

ABC 

PQR  PQ, QR  Q 
PQR 

R

P

Q

65o

B C

A

B C
65o

B C

65o

A B 65o

A B 65o

A B

C C

C

SCERT, T
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S

P

Q R

G

H

J

R

S

T

: ABC, PQR

AC = QR, BC = PR  C = R

 ABC QPR

A  Q, B  P C  R

A = Q, B = P C = R

PQR  PQ = PR  P  PS.

PQS  PRS 

PQS   PRS 

PQ = PR ( )

PS = PS ( )

QPS = RPS (PS, P )

 PQS PRS 

1.

40o

A

B

C

40o

P

Q

R

 - 8.2
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2. A, B 

P, Q M 
A, P PAM QBM 

3.

(i) (ii)

(iii) (iv)

4.

(i) (ii)

35o

35oA

B

C

D

O R

Dw

S

6 cm

Q

M

P

A B

4 . .4 . .

3
.

.

P

Q

R

S
O130o

6
4

130o

6
.

.

4

A

B

C

R

S

T
4.5 

3.7

4.5 

3.7

30o

30o

4 

7 

A B

CD

40o

5 

A

B C

40o
5 P

R

QSCERT, T
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40o

80o

60o 40o

80o

60o 40o

80o

60o

 40o, 60o  80o 

40o 60o

3.8 
40o60o

3.8 

40o80o

5 
SCERT, T
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 CAB  RPQ 

: CAB, RPQ 

BC = QR = 4  

B = Q = 120° 

AB = PQ = 3  

CAB RPQ 

AC = PR

C = R  A = P

ABD, ACD 

BAD = CAD ( ) 

ADB = ADC  ( ) 

AD = AD ( ) 

ABD   ACD 
D

A

B C

3 

4

120o

P Q

R

3 

4

120o

A B

C

30o

70o

5

M

K

L

5

70o

30o

T

W

VSCERT, T
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30o

30o

20o

20o
A B

CD

50o

70o

A

B C

D

E F50o 70o

D

CB
50o

30o

A

50o

30o

O

A

B C

1.

(i) (ii)

(iii) (iv)

2.

(i) ABC  DCB 

(ii) AOB DOC 

 ABC  B = 90 

(i)  BC 

(ii)  C 

(iii) A  C 

(iv) AB  BC 

(v) C  BC 

70o

A

B C60o

6.5
P Q

R

6.5

70o 60o

5.5
60o

5.5

60o

A

B

C

D

O

 - 8.3
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(vi) BC  AC 

(vii) AB AC (iv) (v)

(vi) (vii)

(vi)  (vi)

ABC PQR

(i) B = 90o, AC = 8 , AB = 3 P = 90o, PR = 3 , QR = 8 

(ii) A = 90o, AC = 5 , BC= 9 Q = 90o, PR = 8 , PQ = 5 

 :

(i)  B = P = 90o

 AC =  RQ (8 )

 AB =  RP (3 )

 ABC  RPQ

(ii)  A = Q = 90o

 AC =  PQ (5 ).

 BC   PR

B

A

C

8 

3

P

R

Q

8 

5 PQ

R

8 

5

BA

C

9 SCERT, T
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 DA  AB, CB  AB  AC = BD.

ABC  DAB 

(i) ABC  BAD (ii) ABC ABD

 :

ABC = BAD (= 90o)

AC = BD ( )

AB = BA ( )

ABC  BAD ( ).

(i) 

(ii) ABC, BAD

1.

(i) (ii)

(iii) (iv)

2. ABC  RPQ  B = P = 90o 
AB = RP 

A

D

B

C

3

P

 

Q R
90o

2.5

D

6 

F E
90o

2

D

3.5 A B

90o

C

2

90o

D

3.6

A

B

90o

C

90o

3.6

3

90o

3

Q R

P
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E D

A

B C

D

A

B C

A

B C

D

E F

R

P Q

Z

X Y

L

M

N
F

G

H

3. ABC  BD, CE  BD = CE.

(i) CBD  BCE 

(ii) CBD  BCE 

(iii) DBC = EBC 

4. ABC  AB = AC  AD BC .

(i) ADB  ADC 

(ii) ADB ADC 

(iii) B = C 

(iv) BD = CD 

1.

(i) AC = DF

AB = DE

BC = EF

 ABC DEF 

(ii) ZX = RP

ZY = RQ

XZY = PRQ

 PQR XYZ 

(iii) MLN = FGH

NML = GFH

ML = FG

 LMN GFH 

 - 8.4
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E

A B

D

C

A

R T

P

E N

A

P QM

R

A T

N O

W

(iv) EB = DB

AE = BC

A = C = 90o

 ABE CDB ( )

2. ART PEN 

(i)

(a) AR = (b) RT = (c) AT =

(ii) T = N 

(a) RT =             (ii) PN =

(iii) AT = PN 

(a) ? (b) ?

3. AMP  AMQ 

(i) PM = QM (i) ........................

(ii) PMA  QMA (ii) ........................

(iii) AM = AM (iii) ........................

(iv) AMP AMQ (iv) ........................

4. ABC, A = 30o, B = 40o  C = 110o

PQR, P = 30o, Q = 40o  R = 1100

ABC  PQR 

5.

RAT ?
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B

T

A

C

B

A

C P

R

Q

P Q R

T

S

D E

F
C

A

B

6.

ABC ? QRS ?

7.

(i)

(ii)

8. ABC  PQR 

9. ABC FED 

1.

2.

3. AB , CD   AB   CD  

 AB = CD 

4.
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5.

(i) 

(ii) 

(iii) 

(iv) 
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Q R5 cm

1 2 3 4 5

P

Q
R

9

(i)

(ii)

(iii)

(iv)

 PQ = 4  QR = 5  RP = 7   PQR 

 

5 

 QR 
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  Q  4 

P R  7 

R  7

 

P 

P Q R

PQR

1.  PQ 

2.  PE =  4.5 , ET = 5.4   TP = 6.5 
PET

 AB = 5.4 ,  BC = 4.5   CA = 6.5  
ABC ABC

PET
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1. AB = 5.5 , BC = 6.5   CA = 7.5 . ABC

2. NI = 5.6 , IB = 6   BN = 6 . NIB

3. 6.5 . APE

4. XY = 6 , YZ = 8   ZX = 10 . XYZ
Y XYZ

5. AB = 4 , BC = 7   CA= 4 . ABC

6. PE = 4 ,  EN = 5   NP = 3 . PEN

XY = 2 , YZ = 8    XZ = 4 . XYZ

 - 9.1
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AB = 4 , BC = 5   B = 50° ABC 

 4  AB 

 B BA 50° BX

 B  5 cm BX
 C 

 C, A ABC 
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M A

X

45o

 - 9.2

1. CA = 8 , A = 60°  AR = 8  CAR 

CR R  C CAR

2. AB = 5 , B = 45°  BC = 6 . ABC 

3. R=100°, QR = RP = 5.4 . PQR 

4. TE = 3 , E = 90°  NE = 4 . TEN

 : MA = 4   M = 45°   A = 100°  MAN 

 

MA 

M  MA  45°

MX
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 A 100°

AY

 MX   AY  

N  MAN

 105°  95° 

1. NE = 6.4 , N = 50°  E = 100° NET  

2. QR = 6 ,  Q = R = 60°  PQR 

3. RN = 5 ,   R = N = 45° RUN 

 - 9.3
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C

A BC = 6   AB = 5 

 ABC 

 

AB

 A AB  AX

 B 

AX  
C 

  B, C 

 ABC 
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 - 9.4

1. B = 90°,  AB =  8   AC = 10  ABC

2. R 

PQR 

3. Y = 90° 

AB = 5 , AC = 4 , B = 40° ABC 

AB 

B BA 40°

BX
SCERT, T
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 : A

BX

 : C C,
A ABC

BX  

B ‘A’’

BX  

C, C1

C, A C1, A

A
B

C

X

400

A
B

C

C’
X

400

A
B

C

C1X

400

A
B

C

C1
X

400

A
B

C

X

400
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AB = 4.5  AC = 4.5  B = 50° ABC 

XY = 4.5  XZ = 3.5  Y = 70°. XYZ

AN, AR N = 1000

ANR 
QR = 5.5  QP = 5.5 Q = 60° QPR 

 RP 

ABC BC = 6.5   CA = 6.3 ,  AB = 4.8 

PQR PQ = 8 ,  QR = 7.5 ,   PQR = 85°

XYZ XY = 6.2 ,  Y = 130°,   Z = 70°

ABC AB = 4.8 ,  AC = 4.8    B = 35°

MNP N = 90°,  MP = 11.4   MN = 7.3 

RKS RK = KS = SR = 6.6 

PTR P = 65°, PT = PR = 5.7 

i)

ii)

iii)

iv)

v)

 - 9.5
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10

 - 10.1

 x, y, z, a, b , p, m 
2x –3 

1.

(i) HHHH.... (ii) VVVV........

2.

 1  2  3

(i)

(ii)

1 2 3 4 5

4
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(iii)

1 2 3 4 5

5

3.

(i) p 6 

(ii)  'x' 

(iii) y  8 

(iv) q  '-5' 

(v) y  4 

(vi) 'p', 'q' 

(vii) 'z'  

(viii) x  5  '10' 

(ix) 'y'  

(x) y   10  13 

4.

(i) x + 3 (ii) y – 7 (iii) 10l

(iv) 5
x

(v) 3m + 11 (vi) 2y – 5

5.

: 

(i)

(ii)

(iii)

(iv)
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2x + 9 

 'x'  2  9  ‘2x’  ‘9’  2x + 9 

 2x  9 

3x2 – 11y 

3x2  3, x, x  11y  11, y  11y  3x2 3x2 – 11y

3x2–11y 3x2  11y 
4 4 42 x x 
x2 x x x

x3 

    (i)   5x2 + 3y + 7 (ii) 5x2y + 3 (iii) 3x2y

    (iv)  5x – 7 (v) 5x + 8 –2(– y) (vi) 7x2 – 2x

(i) 5x  8x (ii) 7a2  14a2

(iii) 3xy  4xy (iv) 3xy2  4x2y

x  1.

 a 

 2 

 x, y  x 

1 y  1.

 x, y 

 x  1 x  2. 

 y  2, 1.
SCERT, T
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    1.

12x, 12, 25x, –25, 25y, 1, x, 12y, y, 25xy,5x2 y, 7xy2, 2xy, 3xy2, 4x2y

    2.

(i) 7x2  2x 

(ii) pq2  –4pq2 

(iii) xy,   –12x2y   5xy2 

9 xy '9'  'xy' 9 (xy) = 9xy

'x'  '9y'    x (9y)  = 9xy

‘y’ ‘9x’ y (9x) = 9xy

'9x'  'y' 9x (y) = 9xy

9y  ‘x’ 9y (x) = 9xy

xy  ‘9’ xy (9) = 9xy

9 9  x, y  xy 

 '-5x',    ‘–5’  ‘x’ 

(i) 'x' 

(ii) '–y’ 

(iii) ‘–3z’ 

(iv)

(v)

‘+’ ( )  ‘–’ ( ) 

 :  6x + 3y, 3x2+ 2x+y, 10y3 + 7y + 3, 9a + 5, 5a + 7b, 9xy, 5+7–2x, 9+3–2

 2 3x y
2
3

x
y

9.  8 + 13a +  7a2  2a2 +  3a + 2 
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     1.

      (i)   x + y (ii) 11x – 3y – 5 (iii) 6x2 + 5x – 4

      (iv)  x2z + 3 (v) 5x2y (vi) x + 3 + y

       (vii) 
11
3

x (viii)
3
7

x
y (ix) 2z – y (x) 3x + 5

(i) 1 + 2 –9 (ii) –3 – 5 (iii)
11
3

x (iv) 4y

(v) 9 + (6–5) (vi) 3x + 5 (vii) (17–5) +4 (viii) 2x – y

(i), (ii), (v)  (vii) 

475 - 550 AD

AD
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(a) x (b) 7xyz

(c) 3x2y (d) qz2

(a) a + 4x

(b) x2 + 2y

(c) 3x2 – y2

(a) ax2 + 4x + 2

(b) 7x2 + 9y2 + 10z3

(a) 4x2 + 2xy + cx + d

(b) 9p2–11q + 19r + t

   1.

    2.

(i) 5x2 + y + 6 (ii) 3xy

(iii) 5x2y + 6x (iv) a + 4x – xy + xyz

9x2 y2 

1.  'x' 

2. 'y'

3.
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x y z

1 x 1 - - 1

2 7x2 2 - - 2

3 -3xyz 1 1 1 1 + 1 + 1 = 3

4 8y2z2 - 2 2 2 + 2 = 4

5 

xo = 1,  5  5xo 

5  '0'.

          

1. 7xy2 3 - - - 3

2  3y – x2y2 1 4 - - 4

3  4x2 + 3xyz + y 2 3 1 - 3

4  pq – 6p2q2 – p2q +  9 2 4 3 0 4SCERT, T
ELA

NGANA
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 - 10.2

1.

(i) a2, b2, –2a2, c2, 4a (ii) 3a, 4xy, –yz, 2zy

(iii) –2xy2, x2y,  5y2x, x2z (iv) 7p, 8pq, –5pq, –2p, 3p

2.

(i) x + 1 (ii) 3m2 (iii) –30 + 16

(iv) 4p2–5q2 (v) 96 (vi) x2–5yz

(vii) 215x2yz (viii) 95 ÷ 5 × 2 (ix) 2 + m + n

(x) 310 + 15 + 62 (xi) 11a2+6b2–5

3.

(i) y2 (ii) 4y – 7z (iii) 1 + x + x2

(iv) 7mn (v) a2 + b2 (vi) 100xyz

(vii) ax + 9 (viii) p2 – 3pq + r (ix) 3y2 – x2 y2 + 4x

(x) 7x2 – 2xy + 9y2 – 11

4.

(i) 7y (ii) –xy2 (iii) xy2z2

(iv) –11y2z2 (v) 3mn (vi) –5pq2

5.

(i) 3x–15 (ii) xy + yz (iii) 2y2z + 9yz –7z – 11x2y2

(iv) 2y2z + 10yz (v) pq + p2q – p2q2 (vi) ax2 + bx + c

6.

1.

2.
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1.  'x' 
 4 × x = 4x

 x  4x 
= x + 4x
= (1 + 4) x
= 5x    ( )

2.  'y' 
 7 × y  = 7y
2 × y = 2y

= 7y– 2y
= (7–2)y
= 5y. ( )

     1.
(i) 5x,7x (ii) 7x2y, –6x2y (iii) 2m, 11m
(iv) 18ab,5ab, 12ab (v) 3x2, –7x2,  8x2

(vi) 4m2, 3m2, –6m2, m2 (vii) 18pq, –15pq, 3pq

     2.
(i) 2xy, 7xy (ii) 5a2, 10a2 (iii) 12y, 3y
(iv) 6x2y,  4x2y (v) 6xy, –12xy

3x  4y  3x + 4y 

'x', 'y' 
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9x2 – 4xy + 5y2 + 2xy – y2 – 3x2 + 6xy

9x2, –3x2 ; 5y2, –y2;  –4xy, 2xy, 6xy 

1. 2 2 2 29 4 5 2 3 6x xy y xy y x xy

2. 2 2 2 2(9 3 ) (2 4 6 ) (5 )x x xy xy xy y y

3. 2 2(9 3) (2 4 6) (5 1)x xy y
2 26 4 4x xy y

 : 

  2 2 2 2 25 2 4 5 4 9x y x y xy x y xy  
2 2 2 2 25 2 4 5 4 9x y x y xy x y xy

2 2 2 2 2(5 2 4 ) (5 ) (4 9)x y x y x y xy xy  

2 23 4 5x y xy

(i)     3 12 5m m m          (ii) 25 8 6yz yz yz

(iii)    2 210 9 7 3 5 8m m m m m         (iv) 2 2 29 6 4 11 6 2 3 2x x x x x

(v)     2 2 2 23 4 7a a b a b ab         (vi) 2 25 10 6 4 5 3 8x x x x

23 5 9x x  
1, 2  0. 

25 3 9x x  

3c+6a 2b
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x= –1

3x2

3

 (i)   27 2 11x x (ii) 25 6 9y y

   1.

(i) 23 18 4x x (ii) 28 3 4x x
(iii) 22 6 3m m (iv) 3 21 3y y y

   2.

(i) 9x2 + 6x + 8 (ii) 9x2 + 15 + 7x

(iii) 9x2 + 7 (iv) 9x3 + 15x + 3

(v) 15x2 + x3 + 3x (vi) x2y + xy + 3

(vii) x3 + x2y2 + 6xy

   3.

 10.8

x = –1  3x2 

 :  : 3x2    ( )

: 3(–1)2   ( )

3 (1) = 3

x = 0  y = –1 2 2x y  

 :  : 2 2x y ( )

: 20 ( 1) 2 ( )

1 2 3

 
1
2

A bh   b = 12  , h = 7  

  :
1
2

A bh

:
1 12 7
2

A
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2x

3x

1. x = –3  '–9x' 

2.  x = –3 

1. PR  'a' 

2. (i)

(ii)

3.

(i) 8x,  5x (ii) 5p, 11p (iii) 13m2,  2m2

4. . x = 1 

(i) –x (ii) 4x (iii) –2x2

5. 24 2 1x x x x   x =  –1 

6. 5x2 – 4 – 3x2 + 6x + 8 + 5x – 13  x = –2 

7. x = 1,  y = 2 

(i) 4x–3y + 5 (ii) x2 + y2 (iii) xy + 3y – 9

8.  A = l × b  .  l = 9  b = 6  

2x
5x

6x

 - 10.3
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10. (s) (d) (t)  
ds=
t   d = 135

 t = 10  s 

1.

 x  

 =  x + 9 

= x + (x + 9) + 4

= 2x + 13 

2.

 x  

x

 = x + 11 

= x + (x + 11)–4 

 = 2 x + 7 

SCERT, T
ELA

NGANA



206

(i)

(ii)

(i)

23 5 4x x   26 6x  

1 (i) 3x2 + 5x – 4 = 3x2 + 5x – 4

(ii) 6 + 6x2 = 6x2 + 6

2 3x2 + 5x – 4
6x2        + 6

3. 3x2 + 5x – 4

6x2         + 6
9x2 + 5x + 2

2 25 9 6,4 3 8x x x x    5 6x  

 1 : 2 25 9 6     5 9 6x x x x
2 24 3 8    3 4 8x x x x

5 6                   6 5x x

 2 : 2

2

 5 9 6
 3 4 8
       6 5

x x
x x

x

 3 : 2

2

 5 9 6
 3 4 8
       6 5

x x
x x

x

 8x2 + 7x + 3
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(ii)

 6 : 3x2 + 5x – 4 6 + 6x2 

1 (+) 3x2 + 5x – 4 + 6 + 6x2

2 (3x2 + 6x2) + (5x) + (–4 + 6)

3 (3+6) x2 + 5x + 2

4 9x2 + 5x + 2

    1.

(i) 2 ,  3 4x y x y

(ii) 4m2 – 7n2 + 5mn, 3n2 + 5m2 – 2mn

(iii) 3a – 4b,  5c – 7a + 2b

  9 + (–9) = 0 '–9' .

‘9’  ‘–9’  ‘–9’  ‘9’  

 ‘3x’ 

‘3x’  3x + (–3x ) = 0  ‘–3x’ 

 ‘3x’  ‘–3x’   ‘–3x’  .‘3x’
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( 6x2–4x + 5) 

6x2 – 4x + 5  – (6x2 – 4x + 5)  = –6x2 + 4x – 5

A, B  A – B = A + (–B)

 A  B  A  B 

(i)

  3c + 6a – 2b  3a + 4b–2c  

1   3 6 2 6 2 3c a b a b c
3 4 2 3 4 2a b c a b c

2  6 2 3a b c
 3 4 2a b c
 

3    6 2 3a b c
   3 4 2a b c

4  6 2 3a b c
   3 4 2a b c

3 6 5a b c

   24 7 3m m
24 3m    

: 2 24 7 3 4 7 3m m m m

   24 3m  =  23 4m

: 2

2

4 7 3
3        4

m m
m
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: 4m2 + 7m – 3

3m2         + 4
–             –

: 4m2 + 7m – 3

3m2         + 4
–             –

m2 + 7m – 7

(ii) 

 3c + 6a – 2b  3a + 4b – 2c 

1 3 6 2 (3 4 2 )c a b a b c

2 3 6 2 3 4 2c a b a b c

3 (3 2 ) (6 3 ) ( 2 4 )c c a a b b

5 3 6c a b

4 3 6 5a b c

 3 26 4 7 3m m m   33 4m   

: 3 2 36 4 7 3 (3 4)m m m m

: 3 2 36 4 7 3 3 4m m m m

: 3 3 2(6 3 ) 4 7 3 4m m m m
3 23 4 7 7m m m

: 3 23 4 7 7m m m
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b–a 4a–2b

2a+3b

3x–2y

6x + y

1.

(i) 2 22 3x xy y ; 2 25 3 6y xy x

(ii) 2 24 5 6a b ab  ; 3ab  ; 2 26 2a b  ; 24 5b ab

(iii) 2 9 7x y z  ; 3 3y z x  ; 2x - 4y- z

(iv) 22 6 3x x  ; 23 4x x  ; 21 2 3x x

2. 2 2 22 5 1 8 7 6 3 3x x x x x x  

3.

4. 2a + 3b, b–a, 4a–2b 

5.

(i) 2a+b, a–b

(ii) x+2y+z , –x–y–3z

(iii) 3a2–8ab–2b2 ,  3a2–4ab+6b2

(iv) 4pq–6p2–2q2,  9p2

(v) 7–2x–3x2,  2x2–5x–3

(vi) 5x2–3xy–7y2 ,  3x2–xy–2y2

(vii) 6m3+4m2+7m–3 ,  3m3+4

6. 6x2–8xy–y2  2xy–2y2–x2  x2–5xy+2y2  y2–2xy–3x2 

7. 1+2x–3x2  x2–x–1 

8. 3x2– 4y2 + 5xy + 20  –x2– y2 + 6xy + 20 

 - 10.4
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3a2 –4a +1 

10. A = 4x2 + y2 – 6xy;

B = 3y2 + 12x2 + 8xy;

C = 6x2 + 8y2 + 6xy

(i) A + B + C (ii) (A – B) –C (iii) 2A + B (iv) A – 3B 

•  ‘+’ ( ),  ‘–’ ( ) 

•

•

•

•

•

•

•

•

•
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11
 120,00,00,000 

 15,00,00,000 

30,00,00,000 

 8,50,00,000 

4 + 4 + 4 + 4 + 4

5 + 5 + 5 + 5 + 5 + 5

7 + 7 + 7 + 7 + 7 + 7 + 7 + 7

 5×4, 6×5  8×7

 10,00,00,000.

 10×10×10×10×10×10×10×10

 108 
 108 108

 30,00,00,000   3×108 108
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 15,00,00,000 
15×100,00,000 = 15×107 107

 8,50,00,000.  85×106 

106

36584 = (3×10000) + (6×1000) + (5×100) + (8×10) + (4×1)

= (3×104) + (6×103) + (5×102) + (8×101) + (4×1)

    1.

(i)  51,00,00,000 

(ii)  7,00,00,000.

(iii)  4550 

(iv) 1000 

     2. (i) 48951    (ii) 89325 

81 = 3 × 3 × 3 × 3    = 34

125 = 5 × 5 × 5      =  53

 1: 34  43 

34 = 3 × 3 × 3 × 3 = 81

43 = 4 × 4 × 4 = 64

81 > 64

 34 > 43
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    1. 32  23 

    2.  (a)  (b)   (c) 

(i) 32 (ii) 64 (iii) 256 (iv) 243 (v) 49

 2  3 

10 × 10  = 102   '10  2 '  '10 '.  4 × 4 =  42  

10 × 10 × 10 =  103. 

6 × 6 × 6 =  63  

a

a × a = a2 ( a a ).

a × a × a = a3 (  'a '  'a ' ).

a × a × a × a = a4 (  'a ).

___________ = a5  ( ____________________________________  ).

___________ = a6  (  _____________________________________  ) 
 a × a × a × a × a × a ×......................... 'm'  =   am  

 'a' 'm' 

    1.

(i)  p7 (ii)  l4 (iii)  s9 (iv)  d6 (v)  z5

    2.

(i) a × a × a × ................. 'l' 

(ii) 5 ×5 ×5 ×.................... 'n' 

(iii) q × q × q ×.................. 15 

(iv) r × r × r × .................. 'b' 
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2 432
2 216
2 108
2 54
3 27
3 9
3 3

1

2 450
3 225
3 75
5 25
5 5

1

(i) 432 (ii) 450

(i) 432 = 2 × 216

       = 2 × 2 × 108

       = 2 × 2 × 2 × 54

       = 2 × 2 × 2 × 2 × 27

       = 2 × 2 × 2 × 2 × 3 × 9

       = 2 × 2 × 2 × 2 × 3 × 3 × 3

       = (2 × 2 × 2 × 2) × (3 × 3 × 3)

       = 24 × 33

432 = 24 × 33

(ii) 450 = 2 × 225

= 2 × 3 × 75

= 2 × 3 × 3 × 25

= 2 × 3 × 3 × 5 × 5

= 2 × 32 × 52

450 = 2 × 32 × 52

(i) 2500 (ii) 1296 (iii) 8000 (iv) 6300

1.

(i)  34 (ii) (7x)2 (iii) (5ab)3 (iv)  (4y)5

2.

(i) 7 × 7 × 7 × 7 × 7

(ii) 3 × 3 × 3 × 5 × 5 × 5 × 5

(iii) 2 × 2 × 2 × 3 × 3 × 3 × 3 × 5 × 5 × 5

 - 11.1
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3.

(i) 288 (ii)1250 (iii) 2250 (iv) 3600 (v) 2400

4.

(i) 23  32 (ii) 53  35 (iii) 28  82

5. a = 3, b = 2 

(i) ab + ba (ii) aa + bb (iii)  (a + b)b (iv) (a–b)a

 2 : 24 × 23

 : 24 × 23 = (2 × 2 × 2 × 2) ×   (2 ×2 × 2)

         4                  3 

=  2 × 2 × 2 × 2 × 2 × 2 × 2

    

= 27  24+3               (  4 + 3 = 7)

 24 × 23 = 24+3

 3: 52 × 53

 : 52 × 53 =    (5 × 5) × (5× 5 × 5)

                   2         3 

=    5 × 5 × 5 × 5 × 5

=   55   52+3 (2 + 3 = 5 )

  52 × 53  =52+3

24 ,23  27 

24 × 23 = 27 

52 ,53  55  52 × 53  = 55 
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a4 × a5

        a4 × a5 =  (a × a × a × a) ×  (a × a × a × a × a)

= (a × a × a × a × a × a × a × a × a)

= a9  a4+5 (4 + 5 = 9 )

  a4×a5 = a4+5

am × an  = ( a × a × a …………..'m' ) × ( a × a × a × ………'n' )=  am+n  

'a'  'm', 'n' 

am × an  = am+n

     1. am × an  = am+n

(i)       311 × 39 (ii)     p5 × p8

     2. ‘ ’ k 

(i)  k3 × k4 = k? (ii) k15 × k? = k31

 5 : (32)3 

 :  32 

(32)3 =  32 × 32 × 32

=   32+2+2

=  36 32×3 (2 × 3 = 6 )

(32)3 = 32×3

36 32  (32)3 = 36 
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(45)3 

 :  (45)3 =  45 × 45 × 45

=    45+5+5

=  415  45×3 (5 × 3 = 15 )

 (45)3 = 45 × 3

  (am)4 

 :  (am)4  = am  × am × am × am

=  am+m+m+m ( )

 = a4m  am×4 (4 × m = 4m)

 (am)4 = am×4

 (am)n = am×am×am ×...... n  = am+m+m+ .... n   = amn

'a'  'm', 'n' 

(am)n = amn

35 × 45  

 : 35  45 

      35 × 45 = (3×3×3×3×3) × (4×4×4×4×4)

= (3×4) × (3×4) × (3×4) × (3×4) × (3×4)

= (3×4)5

     35 × 45= (3 × 4)5

44 × 54 

 :  44  54 

    44 × 54= (4 × 4 × 4 × 4) ×  (5 × 5 × 5 × 5)

= (4 × 4 × 4 × 4 × 5 × 5 × 5 × 5)

= (4 × 5)×  (4 × 5) × (4 × 5)  (4 × 5)

= (4 × 5)4
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p7 × q7 

 :  p7  q7 

p7 × q7 = (p × p × p × p × p × p × p) × (q × q × q × q × q × q × q)

= (p × p × p × p × p × p × p × q × q × q × q × q × q × q)

= (p × q ) × (p × q ) × (p × q ) × (p × q ) × (p × q ) × (p × q ) × (p × q)

= (p × q )7

  p7 × q7 =  (p × q)7

 am × bm = (a × b)m  = (ab)m  

'a', 'b'  'm' 

am × bm  = (ab)m

     1.  am × bm = (a b)m 

(i) (2 × 3)4 (ii)  xp × yp (iii)  a8 × b8 (iv)  (5×4)11

25 = 32 35 = 243

24 = 16 34 = 81

23 = 8 33 = 27

22 = 4 32 = 9

21 = 2 31 = 3

20 = 1 30 = 1

2-1 = ... 3-1 = ...

( ) ( )

2-2 = ... 3-2 = ...
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25  24 

1
2

2–1 = 
1
2     2–2 = 

1
4

3–1 = 
1
3   3–2 = 

1
9

  2–2  = 
1
4   = 2

1
2

  3–1  = 
1
3    3–2   =  

1
9   =  2

1
3

'a'  'n' 

1n
na

a

      1.
1n

na
a  

(i) x–7 (ii)   a–5 (iii) 7–5 (iv) 9–6

a  a
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7

3

7
7

:
7

3

7 7 7 7 7 7 7 7 7 7 7 7
7 7 7 7

     = 74  77–3 (  7 – 3 = 4)

    
7

7 3
3

7 7
7

8

3

3
3

 :
8

3

3 3 3 3 3 3 3 3 3 3 3 3 3 3
3 3 3 3

=  35  38–3 (8 – 3 = 5 )

   
8

8 3
3

3 3
3

5

8

5
5

 :
5

8

5 5 5 5 5 5
5 5 5 5 5 5 5 5 5  

1
5 5 5  = 3

1
5

3

1
5   8 5

1
5  (8 – 5 = 3 )

 
5

8

5
5 8 5

1
5

2

7

a
a

 :
2

7

1a a a
a a a a a a a a a a a a a

        5

1
a   7 2

1
a  (7 – 2 = 5 )

 
2

7

a
a

 =  7 2

1
a
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m
m n

n

a a
a

 (m > n   
1m

n n m

a
a a

 m<n 

'a'  'm', 'n' 

m > n  
m

m n
n

a a
a

 m < n   
1m

n n m

a
a a

m = n 

3

3

4
4

 

 :
3

3

4 4 4 4 1 1.............(I)
4 4 4 4 1

m
m n

n

a a
a

3
3 3 0

3

4 4 4 1
4

4

4

7
7

 
4

4 1a a a a a
a a a a a

 
m

m n
n

a a
a

4
4 4 0

4 1a a a
a

a a0 = 1 

m, n  m=n.

m = n 1
m

n

a
a
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       1.  am-n  
1
n ma  

(i)
8

5

13
13

(ii)
4

14

3
3

     2.

 : 
8

8 3 5
3

8 8 8
8

(i)
12

7

12 12 12
12

(ii)
18

10a a a
a

57
4

57 7 7 7 7 7
4 4 4 4 4 4

         
7 7 7 7 7
4 4 4 4 4

         
5

5

7
4

 ( )

 
5 5

5

7 7
4 4

 
6

p
q

6
p p p p p p p
q q q q q q q

         
p p p p p p
q q q q q q
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6

6

p
q   ( )

 
6 6

6

p p
q q

ma
b  

................ ' '
................ ' '

a a a a a m
b b b b b m  

m

m

a
b

a, b  'm'  
m m

m

a a
b b

       1.

(i)     
3 35 5

7 (ii)
5

5

3 3
2 2

(iii)
48

3 (iv)
11

11

x
y y

 18 : (1)4 , (1)5 ,(1)7, (–1)2 , (–1)3 , (–1)4 , (–1)5  

 : (1)4 =  1 × 1 × 1 × 1= 1

(1)5   =  1 × 1 × 1 × 1 × 1= 1

(1)7   =  1 × 1 ×1 × 1 × 1 × 1 × 1 = 1

(–1)2 = (–1) × (–1)  = 1

(–1)3 = (–1) × (–1) × (–1) = –1

(–1)4 = (–1) × (–1) × (–1) × (–1) = 1

(–1)5 = (–1) × (–1) × (–1) × (–1) × (–1) = –1
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(i)

(ii) (–1)  (–1)  (+1)

(–a)m = – am m, 

(–a)m =  am m, 

(–3)4 = (–3)  × (–3) × (–3) ×   (–3) = 81

(–a)4 = (–a)  × (–a) × (–a) × (–a) = a4

(–a)–3  = 3 3

1 1 1 1 1
( ) ( ) ( ) ( )a a a a a  3

1
a

 19 :
27

125  

 : –27 = (–3) ×  (–3) ×  (–3) = (–3)3

125 = 5 × 5 × 5 = (5)3

 
3

3

27 ( 3)
125 (5)    

mm

m

a a
b b  

 
327 3

125 5

     1.

(i) (a)–5 (ii) (–a)4 (iii) (–7)–5 (iv) (–a)m

     2.

(i) (–3) × (–3) × (–3) (ii) (–b) × (–b) × (–b) × (–b)

(iii)
1 1 1 ......

( 2) ( 2) ( 2)  'm' 
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1.

(i) 210 × 24 (ii) (32) × (32)4 (iii)
7

2

5
5

(iv) 92 × 918 × 910 (v)
4 3 83 3 3

5 5 5 (vi) (–3)3  ×  (–3)10 × (–3)7

(vii) (32)2 (viii) 24 × 34 (ix) 24a × 25a

(x) (102)3 (xi)

525
6 (xii) 23a+7 × 27a+3

(xiii)
52

3 (xiv) (–3)3 × (–5)3 (xv)
6

3

( 4)
( 4)

(xvi)
7

15

9
9

(xvii)
5

9

( 6)
( 6) (xviii) (–7)7 × (–7)8

(xix) (–64)4 (xx) ax × ay × az

2. 3–4  729 

3. 56 × 52x  = 510  x 

4. 20 + 30 

5.
a a ba b a

b a a

x x x
x x x  

6.

(i) 100×1011  = 1013 (ii)  32 × 43 = 125 (iii))  50 = (100000)0

(iv)   43 = 82 (v) 23 > 32 (vi) (–2)4 > (–3)4

(vii) (–2)5 > (–3)5

 - 11.2
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 5976 x 1021 
946 x 1015 

9.46 x 1017

(i) 384,000,000 .

(ii)  12,000,000,000 

(iii) 300,000,000,000,000,000,000

(iv)  1,353,000,000 

•

• 10,000 = 104 243 = 35 
64 = 26 

•  'a',  'b'  'm',  'n' 

(i) am × an = am+n         (ii) (am)n=amn         (iii) am × bm = (ab)m

(iv) 
1n

na
a         (v) 

m
m n

n

a a
a

  if  m > n

(vi) 
1m

n n m

a
b a

 if  m < n     (vii) 
mm

m

a a
b b         (viii) a0 = 1 ( a  0)   

 - 11.3
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A
D

B

C

12

ABCD 

(i)  AB,BC, CD   DA

(ii)  A, B, C   D.

(iii)  ABC,  BCD,  CDA  DAB 

(iv) ABCD

 AC   BD  

(v)

ABCD  AB , BC   B.

(vi)

 ABC, BCD  BC  

(i) ABCD 

(ii) ABCD 
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A

D

E
F

G H

B

C

L
M

A B

C
D

A B

Q

O

C

LD

N

M
P

(vii)

ABCD  AB , CD    AD , BC  

(viii)

ABCD  DAB,  BCD   CDA,  ABC 

 ABCD 

 P, M  L, O  Q 
N, A, B, C  D 

ABCD L M L, M

ABCD 

PQRS 
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S

P R

Q
U V

E F

H
G

T
V

W

U

B

2
C

3

A
1

D
4

2 3

1 4

A

CB

D
1

2 3

4

PQRS  U, V 

 PQRS

PQRS

 ABCD 

 PQRS 

1.

(i)  EFGH (ii)  TUVW

(iii)  EFGH. 

(iv)  TUVW 

 ABCD 

 1, 2, 3, 4 SCERT, T
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1, 2, 3  4 

 1, 2, 3,  m 1, m 2, m 3 

1. ABCD P   A, B, C  D  P
 PAD 

m 2 + m 3= 180° – x ................ (1)

 PDC ,  m 4 + m 5 = 180° – y ....... (2)

PCB  m 6 + m 7 = 180º – z      ............ (3)

PBA  m 8 + m 1 = 180º – w. ................. (4)

(1), (2), (3)   (4) 

m 1 + m 2 + m 3 + m 4 + m 5 + m 6 + m 7 + m 8

= 180° – x + 180° – y + 180° – z + 180° – w

  = 720° – (x + y + z + w)

(x + y + z + w = 360o ; 

=720° – 360° = 360°

 360o.

2. ABCD 
 1, 2, 3, 4, 5, 6 

 A, B, C, D 360° 

 ABCD 

A

D

B

C

A

C

B

D

1
2

8
7

5
6

43

y
x

w
z

P

A

CB

D

32
4

1 6
5
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 55°, 65°  105° 

 :  360°.

= 55° + 65° + 105° = 225°

= 360° – 225° = 135°

 80°, 120°. 

 :  360°.

   = 80° + 120° = 200°

   = 360° – 200° = 160°

   = 160° ÷ 2 = 80°

 x°, (x – 10)°, (x + 30)°  2x° 

= 360°

 x + (x – 10) + (x + 30) + 2x = 360

                                   5x + 20 = 360
                                                           x = 68°

 = 68° ;  (68–10)° ; (68+30)° ; (2×68)°

                                       = 68°, 58°, 98°  136°.

 3 : 4 : 5 : 6 

 :  = 360°

 3 : 4 : 5 : 6

3x, 4x, 5x  6x.

3x + 4x + 5x + 6x = 3600

18x = 3600

   x =  O360 20
18

 = 3 × 200; 4 × 200; 5 × 200; 6 × 200

        = 60°, 80°, 100° 120°
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P

R

S

Q

80o

120o

60o

 - 12.1

1.  PQRS 

(i)

(ii)

2.  60°, 80°, 120° 

3.  2 : 3 : 4 : 6 

4.

5.  x°, (x + 10)°, (x + 20)°, (x + 30)° 

6.  1 : 2 : 3 : 6 
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(KITE)

 AB = AD  BC = CD.

(i)

(ii)

 ABCD  ABC ADC 

A

B D

C
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5 ™d+.MT.

4 ™d+.MT.

3 ™d
+.M

T.

5 ™d+.MT.

3 ™d
+.M

T.

A

D

B

C
1

0

2

3

4

5

6

7

10 2 3 4 5 6 7

3 , 4 , 5  

 1  2  3

ABCD; A1B1C1D1 

5 ™d+.MT.

3 ™d
+.M

T.

4 ™d+.MT.

5™d+.MT.

3 ™d
+.M

T. 4™d+.MT.

A B

D C

O

1 1

1A B

D C

O

1

SCERT, T
ELA

NGANA



236

 AB , A'B'  DC

A'B' A'B' , DC AD , B'C'

30°, 60°, 90° 

  PQRS 

 

 PQ= SR = 12   QR = PS = 7 

                     = PQ + QR + RS + SP

                      = 12  + 7 + 12  + 7  = 38 

 ABCD  A'B'C'D' 
 A'B'C'D'  ABCD 

 90o  90o 
C  A'  

A  C' D  B' B  D' 

A B

D
C

A'
B'

C'

D'

A B

D C

A'

B'

C'

D '

2 3 4 5 6 7 8 9 10 11 12 131
2
3
4
5
6
7
8
9

2345678910111213 1

2
3
4
5
6
7
8
9

A
D

D
C

A'B '

C' B'

DSCERT, T
ELA
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A B

CD

1

32

4

A B

CD

B
y

x

E

ST

100o

z

A, C  B, D 

30°, 60°, 90° 

ABCD  AC , BD   1 = 2
 3 = 4 

ABC CDA  

 m B = m D

 ABD  CDB,   m A = m C.

ABCD DC  AB , DA  

A, D

A, B 

AD BC  BA A, B

 ABCD 

 : BEST  x, y, z 

S, B 

x = 1000 

y = 1000 

z = 800 ( y, z )
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  RING  m R = 70°, 

 : m R = 70°

m N = 70°  

R, I 

m I = 180° – 70° = 110°

G, I,  m G = 110° 

m R = m N = 70° m I = m G = 110°

  m I  m G 

ABCD ( )

AC , DB ‘O’

A C AC

‘O’

B D DB ‘O’

AC  DB ‘O’ DB 

AOB  COD  

AO = CO ; BO = DO  

G N

IR
70o

A B

D C

O

A B

O

D C
4 2

31
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HELP OE  = 4 O.

PE  HL   5 OH  

OE  = 4   OP  = 4 

PE  = 8  

PE    HL   5 

 HL  = 8 + 5 = 13 

 OH  = 
1 13
2   =  6.5 

(RHOMBUS)

 ABC 
 AB, BC  AB =

BC

ABCD 

 OA = OC  ; OB = OD .

A

B

C

HE

O

PL

4
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m AOD = m COD = 90° 

AOD  COD

  m AOD = m COD

AOD  COD   AOD =  COD = 90°

 x° 4x° = 360° 

x° = 90°

ABCD ABC  BAD

AB = AB

BC = AD

m A = m B = 90°

 ABC  BAD ; AC = BD

B

CD

O

A

xo

xo xo

xo

T K

N E

A B

D C
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RENT ‘O’ 
 OR  = 2x + 4, OT = 3x +1 x

 : TE  OT . RN  OR

3x + 1 = 2x + 4

x = 3

BELT  BE = EL = LT = TB

BOE  LOE 

OB=OL 

OE 

 BOE  LOE

BOE = LOE

BOE + LOE = 180o 

BOE = LOE = o180 90
2

(i)

(ii)

(iii)

T N

R E

O

3
+1

x

2
+4x

T L

B E

O
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22
5

3

41

6

7

2

7

5

3

4

1

6

A
50o

70o

B

CD ABCD  CD  AB 
  A  =  50°,   B = 70°.

 C  D 

CD  AB 

A +  D = 180° 

 D = 180° – 50° = 130°

  B + C = 180°

 C =180° – 70° = 110°

2

1

4
3

5
6

7
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 3 : 2 

 = 180°

 = 3:2

= o3180 108
5  

o2180 72
5

RICE O  OE, OR 

 :

OE = OI  ,  OR = OC

 OE  = 5 , OR = 12

1.

(i) ( )

(ii) ( )

(iii) ( )

(iv) ( )

(v) ( )

(vi) ( )

(vii) ( )

(viii) ( )

2.

(i)  (ii)

(iii) (iv)

3.  ABCD  ABC = 40°
A

40o B

C

D

R

E O

C

I

12

5

 - 12.2
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4.  x°, (2x + 30)°

5. DEAR 

6. BASE  O 

OB = 5x+1, OE = 2x+ 4  x 

7. A = 70°,  C = 65°  ABCD 

8.  5:3  48 

9.

10. ABCD  AB || DC . A = B = 30o 

11.

(i)  ____________.

(ii)  90°,  ____________.

(iii)  ABCD  AB || DC . D = x°  A = __________.

(iv)  ________ 

(v)  ABCD AC   BD   O 

AO = 5  AC = ________ 

(vi)  ABCD  'O'  AOB = ________ 

(vii) ABCD  A –  C = ________ 

(viii)  ABCD  AC = 10   BD = ______ 

(ix) ABCD  AC   BAC = __________ 

D

E A

R
80o

100o

B

A S

E

3 +1x 2x+4
O

5x+1
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1.

2.
3.
4.

6.  360°.

7.

(1)

(2)

(3)

(1)

(2)

(1)

(2)

(3)

(1)

(2)

(3)

SCERT, T
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l

aa

a

a

b

13

1.

                 

l×b = lb _____________

_____________ 4a

 - 13.1
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2.

15 225 

88 

3.

20 14 

12 60 

15 150 2

•

•

•

• SCERT, T
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  =  

   = 

    =    ( )

 (b) 

 (h)  A = bh.

(i), (ii) 

(i)   :

(b) = 4 

(h) = 3 

 (A) = bh

 A =4 × 3 = 12 

(ii)  :

(b) = 6 

 (h) = 13 

 (A) = bh

 A =6×13 = 78 

ABCD 

A

CD

B

3

4

 (b)

 (h)
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A B

CD

F

E

(i) (ii) (iii) (iv)

(v) (vi) (vii)

E

F

A B

CD

8 

6 

A B

CD

3 

E 8 

4 
6 

A B

CD

F

ABCD 

AB 
 DE 

AB ,  DE AD
 BF 

AD  BF 

   1.  ABCD  AB = 10 

DE = 4 

(i) ABCD 

(ii) AD = 6 BF

   2.

SCERT, T
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(i)                                                                            (ii)

(iv)(iii)

    (i)

   (ii)

(i)

(ii)

1.

(i) 12 6 15

(ii)

(iii)

(iv)

(v)

(vi)

(vii)

 - 13.1

7 

4

5 

3

4 

6

7.65.1
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CD

BA

2. PQRS P
SR 

PM P QR 
PN. SR = 12 PM=7.6
 

(i) PQRS 

(ii) QR = 8  PN 

3. ABCD DF, BE  AB, AD   AB= 35

AD = 49  1470 2  BE, DF

4.
192 2 

5.  5:2 

6.

13.2

13.2.1

S M

7.6

R

N

P Q

12 

C

F

D

BA 35 

49

SCERT, T
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 = 
1
2  × ( )

=   
1
2  × (l × b) =  

1
2  lb

13.2.2

= 
1
2  × ( )

= 
1
2  × (  × )

= 
1
2  × b × h =  

1
2  bh

(b) (h)

 A = 
1
2  bh

 2 : 

 (b)    = 13 
 (h)      = 6 

 (A) =  
1
2  (  × ) 

1
2  bh

       A =  
1
2  × 13 × 6

          = 13 × 3 = 39 
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8 ™d+.MT.

6 ™
d+

.M
T.

CB

A

(i) (ii) (iii)

(iv)

 ABC 

 (b)    = 8 

 (h)  = 6 

  (A)  =  
1
2  bh

A =  
1
2  × 8 × 6 = 24 

ABC  = 24 

  AB = 25 
AB

1.

A 25 cm B

C D E F

 - 13.3
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2. PQR  PQ = 4 ., PR = 8 ., RT = 6 .  (i) PQR  (ii) QS

3. ABC  A  AD, BC  AB = 5 ., BC = 13
AC  = 12 . ABC AD 

4. PQR  PQ = PR = 7.5 .  QR = 9 . P  QR
PS  6 .  PQR RT 

5. ABCD  AB = 8 ., BC = 16  AE = 4 . 
BCE BAE, CDE BEC

Q R

P

S
T

B C

A

D

Q

P

RS

T

B

A

C
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A BF

CD

E

6. PQR  A =   
1
2  × 7 × 5 

 A =
1
2  × 8 × 5   

7.  220   11 

8.

9.

10.  ABCD DF=CF

11. ABCD 

Q

P

R

S

 

 

 

 

A B

CD

E

F
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QP

RS

U

T

12. PQRS PR = 24   QU = ST = 8  

13.  3:2  108 
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ABCD 
ABCD  = ( ACD ) + ( ACB )

= 
1 1AC OD AC OB
2 2

(

= 
1 AC (OD OB)
2

= 
1 AC BD
2

= 1 2
1 d d
2  (AC = d1  BD = d2)

 A = 
1
2  d1d2

ABCD 

 (d1) = 7.5 

 (d2) = 5.6 

 (A) =   
1
2  d1 d2

 A = 
1
2  × 7.5 × 5.6 = 21 2

 ABCD  = 21 2

  60 2  8  

 :  (d1) = 8  

 = d2

 =   
1
2  × d1 × d2

  60 = 
1
2  × 8 × d2

d2 = 15 

15 

d1

d2O

A

B

C

D

A B

D C
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(i)
(ii)

 - 13.4

1.

2.

 (d1)  (d2)

12 16 

27 2025 2

24 57.6 

3.

4.
`

.
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 A 

A

B AB
AB

1. 3.5 7.0 22.0 
22 3.14
7

2. 7.0 14.0 44.0 
44 3.14
14

3. 10.5 21.0 66.0 

4. 21.0 42.0 132.0 

5. 5.0 10.0 32.0 

6. 15.0 30.0 94.0 

B

A

SCERT, T
ELA

NGANA



260

22
7  

'c' 'd'    
c
d   

c
d
 c =  d

 d = 2r (r

        c =  × 2 r            c = 2  r

c = d  2  r

 = 3.14 

 (d) = 10 

 (c) = d

= 3.14 × 10

                                       c = 31.4 

 31.4 

14 
22
7

 (r) = 14 

 (c) = 2 r

c = 2 × 
22
7  × 14

c = 88 

88 
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1.

(i)  35 (ii)  4.2 (iii)  15.4 

2.

(i)  17.5 (ii)  5.6 (iii)  4.9 

             
22
7  

3. (i)  = 3.14 

(a) 8 (b) 15 (c) 20 

(ii)

4.  (
22
7  .

5.

6.

(
22
7  

7.  3 : 4 

8.

9.

  = 3.14 

10.

 - 13.5
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A

H

FE

D C

B
3 MT.

3 MT.

3 MT. 3 MT.

G

 8 :

 :  ABCD 
EFGH  ABCD

ABCD = 60 

ABCD = 40 

ABCD = (60 x 40) 2

= 2400 2

= 3 

EFGH = 60  + (3+3) 

= 66 

EFGH = 40  + (3+3) 

= 46 
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EFGH  = 66 x 46 2 = 3036 2

= EFGH – ABCD 
 = (3036 - 2400) 2  = 636 2

PQRS, EFGH

(i)

(ii) ` 

 : ABCD PQRS EFGH 

PQ = 3    PS = 60 EH = 3       EF = 90 

KL = 3   KN = 3 KLMN

(i)     PQRS  EFGH 
KLMN KLMN

    =  PQRS  +  EFGH 

     –  KLMN 
= (PS × PQ) + (EF × EH) – (KL × KN)

= (60 × 3) + (90 × 3) – (3 × 3)

= (180 + 270 – 9)

A P Q B

E K L F

H N M G

D S R C
90 MT.

60 MT.

3 MT.

3 MT.
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(ii)  `

=  110 × 441
= ` 48,510

`

 PQRS 

PQRS = 100 
PQRS = 1002 = 10000 
AB =   100 + (5+5) = 110 
ABCD =   1102 = 12100 

= ABCD PQRS 
=  12100 - 10000 = 2100 

=  ` 250

=
250
10

=
250 2100
10

=  ` 52,500

= ` 52,500

1.

2.

A B

P Q

D C

R SS R

 - 13.6SCERT, T
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3.

4.

5.

                

•  A (b)  (h) 

 A = bh.

• A  (b)  (h) 

 A = 
1
2  bh.

• A   A = 
1
2  d1d2.

•  C = 2  r  r  
22
7  3.14.

287 - 212 BCSCERT, T
ELA

NGANA
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     �

�

14
 �

�����������
��� ��� ����
�

1. ������������
�

 - 14.1

��
�
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















2. �� ���������
��

(i)  ----------- ----------- ----------- -----------

(ii) � ----------- ----------- ----------- -----------

(iii) � ----------- ----------- ----------- -----------

(iv)  ----------- ----------- ----------- -----------

(v)  ----------- ----------- ----------- -----------

3. �����������


� � 







 �����
� � � � � � � � � � 
�����3-D ����

�������������
����������������
��������������
�������3-D��SCERT, T

ELA
NGANA
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�� ������
�������
��������
��

���
���
�������
���������
� � � � � � � � � � 


����������
����������
�

������������
������������

1. ������������
���� ������ 
���

� �

� �

 - 14.2



SCERT, T
ELA

NGANA



�� � � � � � 269

2. ������������


(i)

(a) (b) (c)

(ii)

(a) (b) (c)

3. � � � � � � � � � � � 
�������

���������
��SCERT, T

ELA
NGANA
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�

������������
� � � � � � � � � � � 


 �����

�������������
� �� � � �� � � � � 


��
������������

����������
�����������
�������������
�

�����������
���������� 3 × 3 × 3 �
����������

� �
��� ���

��
���

� �
�� ����

���

SCERT, T
ELA

NGANA
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�����
(i) ���������

(ii) ��������������
�����

����������
����

����������
������ 7   3 � 4 ���
�����

���

����������
������������
� 7 × 3 × 4 �� ����� �� �� 
���

� �
���� ������
��� ����

� �
��� ����
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1

1 1

1
1

3

2

7 7

3
3

3
3

3

(i)

(iii)

(ii)

(iv)

�� ���� �� �� � 
������

�� �������
��

� ��������
��

1. ���������

4
4

4
4

4

4 4

4
4

 - 14.3
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(i) (ii)

(iii) (iv)

2. �� 5 , 3 � 2 �����


3. 2 �����������
�������

4. ������

5. ���������

(a) 5  3 �2 ���������



(b) ������

 �����

� � � � � 

����
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�������� ��
������

��������������

�

��������

������

������������

�������

�� 2 ��2 �2 �������

����

� ����������

 = 2 + 2 = 4 

� = 2 �� = 2 



� = H

��
� = B

L
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

1. �����
�����
����

(i) 5 + 6 (ii) 4 + 3

� � � � � � � � � � 


2. 2 �����������
����������
���

������
��������

���������
���

�������
������


�������� ��
�������� �����
���

�������������
����������

�

� � � � � � � � � 
��������

�
    1. ����������

������������

SCERT, T
ELA

NGANA
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   2. ��������

(a) � (b) �� (c)��� (d) ��
(e) ����

� ���
�

���
����
����
� � �   �   
� � � 
�����
������
���

�������������
����������

�����������

������

��������

�����������
��������

������

� � � � � � � � � � � 


�����

(a)  (b) 

����������

�
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1. �������������
�����������
������

� �� �

2. ������������
� � � � � � � � � 


� � � �

(i) (ii) (iii) (iv)

              �

���������
����

������
������

�
��������
������

���������
�

 - 14.4

SCERT, T
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�

15 �
��

����������
���

������������


�����
��������

 1 �����2 �3 �4

��������

� �����������
� � � � � � � � � � � � � � 
����������

������������
����

�� ���� ��� �
����������

�����������
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1. �����

2. ������

1. ������������

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

(vi) (vii) (viii)

(ix) (x) (xi)

 - 15.1

�

SCERT, T
ELA
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(xv) (xvi) (xvii)

(xviii) (xix) (xx)

(xxi) (xxii) (xxiii)

���
���

��������

���

1. ������

 ������



SCERT, T
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����

 1 �2 3

������������
���

�������

����

�  �  �


�����

�  � 

���

� � �

� ������������� ����������







�����������
����������
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������������

��

1.    �� ������
������

2. ��������
������

��� �� �

: ����������
�

 ���������


1. ���������
��

(i) (ii) (iii)



 - 15.2
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(iv) (v) (iv)

(vii) (viii) (ix)

2. ���������
���

(i) (ii) (iii) (iv)

3. ����������
�� � �� � ���
�������

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

4. ����

(i) ����� (        )

(ii) ������� (        )

(iii) �������� (        )

 � � � � � � � � � � � 
�����������
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 ���

�������������

���������

�

�������������
�����‘O’�������A, B, C, D �

�

‘O’ �180o ��

�

����������

�����A, B, C, D�������
�� �� � � ��� � � 


         �

• ��

• ���

• �����������

• ���������

• � � �� � � � �� � 

�

�SCERT, T
ELA

NGANA
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• ���������

��� 90º �� � 90º� � � � � 

���������

� �� � � �� � �� � 
�������

 ��

� ���������
�����

�������P������



� � � � �

1 ����

������� �����
������P ��������
����� ���������
�

� ������������
�����

� � � � � � � � � � 
����������������
����������

�������������
�������

SCERT, T
ELA

NGANA
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

�

�����

������

�����

���
������������

������������
�������

������������
���� ���������
�����

�������������
�������������

����

• �����

• ����

• �����

1. (i) ������

(i) (ii) (iii) (iv)

(ii) ���?

(iii) ��������

2. ���������

� � � �� � � � �� �� � 
���������������
������������

SCERT, T
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1. ���������

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

2. ������

(i) (ii) (iii) (iv)

(v) (vi) (vii) (viii)

3. ��������

 � � �
(��  
�

)


�



�

�





 - 13.1

SCERT, T
ELA

NGANA
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 ����

������������

����������

���������� 

�����������

������

� : ���������

(i) (ii) (iii) (iv)

 � �

1.  

2.  

3.  

4.  

• ��

• �����

• ����������

• ��������

• ���

� 
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(i) �����������

(ii) �����

1. �� ��������
� �� ‘E’ � ������ 
���‘I’ 

���

    
 �  



Z  0  2

S

H

O

E   

N

C

�

�� ��� �� �

 - 15.4

SCERT, T
ELA

NGANA



�� � 290

�

• ������

�� ���� �� 



• ���������

• ���������

���������

• ������������

�������

• ��360º ����� �

������� ����

���� ������

������

• ���������

�������

�����
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
���

��
(1) � = � ;  ��= ��

(2) (i) �9, �8, �7, �6 ; � = �6 ;  � = �9

(ii) �1, 0 �1, �2 ; � = �2 ;  � = �1

(iii) �7, �6, �5, �4, �3, �2, �1, 0, 1, 2, 3, 4  � = �4 ;  � = �7

(3) (i) �8, �5, 1, 2 (ii)  �5, �4, �3, 2 (iii)  �15, �10, �7

(4) (i) �2, �3, �5 (ii)  �1, �2, �8 (iii)  8, 5, �2

(5)
�6 ����5      �4       �3       �2       �1       �       �1       �2       �3       �4     �5      �6

(6)������������������������������������������������������

(7)i)               
1  20�C
2  15�C
3  �3�C
4  �7�C
5  �9�C

(ii)  (20�C) (iii)  (�9�C)

(iv) � (�3�C)   (�7�C)   (�9�C)   (v)   (15�C)  (���C)

  ��
(1) (iv) 5+(�7)            �7

            ����� ��������������������

i, ii, iii ���

(2) (i) 11 (ii) 5 (iii) 14 (iv) 8 (v) 2 (vi) 4 (vii) �2     (viii) 0

(ix) 8 (x) 20 (xi) 80 (xii) 2 (xiii) –16 (xiv) –8

 ��

(1) (i) 5 (ii) 15 (iii)  �4 (iv) 1     (v) 13  (vi)  -1

(2) (i) 31 (ii) 21 (iii) 24 (iv) �13 (v) �8

          (vi) 130 (vii) 75 (viii) 50 (ix) –5
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11
24

(3)       +  = �6

1 �������6) +        0 = �6

2 �������7) +        1 = �6

3 �������8) +        2 = �6

4 �������9) +        3 = �6  

 ��
(1) (i) +600 (ii) �1 (iii) �600 (iv) +200 (v) �45
(2) (i) �3 (ii) �225 (iii) 630(iv) 316 (v) 0

(vi) 1320 (vii) 162 (viii) �360  (ix) �24 (x) 36

(3)������10� (4)   (i)  10 (ii)  18 (iii) 5 (5)  (i)  .5000 ��(ii) 3200

(6) (i) �9 (ii) �7 (iii) +7 (iv)  �11

 ��

(1) (i)  (72 = 126  � 54 = 72)  (ii)    (210 = 84 + 126  = 210)    (2) (i) �a   (ii) �5

(3) (i) 480 (ii) �53,000 (iii) �15000 (iv) �4182
(v) �62500 (vi) 336 (vii) 493 (viii) 1140

 ��

(1) (i) �1 (ii) �49 (iii) � (iv) 0

 ��

(1) (i) �� (ii) �� ���  (i) � 33,000 (ii) 3000

(3)    ���;  ���� = �14�C
(4) (i) 8  (ii) 13  (5) 1 

02- ����
 ��

(1) (i)  
3

2
4

(ii)  
1

1
9

(iii)  
3

7
(iv) 

1
3

6
(v) (vi) 

1
6

6

(2) (i)  
1 5 5

, ,
2 8 6

(ii)  
3 1 2

, ,
10 3 5

(3) ��= 
21

13
, �� = 

21

13
,  �� =  

21

13
 

��

(4)
11

17
15

 (5)
7

1
8

(6)
7

12
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5
7

1

5
10

6
100

 4
3

5
9

(7)   ��ABE = 
1

10
5
; BCDE  = 

11
7

15
;

��ABE �;   = 
7

2
15

  � � 

(1) (i)    
0

5
6

� (ii)  
1

1
3

(iii)  (iv) 
1

1
9

      (v) 
0

6
5

�

(2) (i) 6 (ii) 6 (iii) 9 (iv) 15
(3) (i) 4 (ii) 6

  � � 

(1) (i) 
35

66
    (ii) 

1
1

5
(iii) 

7
7

15
(2) (i) 

7
3

15
(ii) 

2

21
     (iii) 3

(3) (i) 
3 1

8 2
� 

3

4
 (ii) �� (4) 

1
17

2
 (5) 

1
85

3
    (6) 1350.

(7) (i) 
10

7
(ii) 

3
,

5
��

  � � 

 (1) (i) 
8

5
(ii) 

7

8
 (iii)  

7

13
    (iv) (2) (i) 24 (ii) 

3
3

7
     (iii)  

2
1

7
(iv)  

7

5

  (3) (i) 
2

15
(ii) 

7

40
(iii) (5)  

1
2

2
 

   � � 

(1) (i) 0.7    (ii) 8.5     (iii)  1.51 (iv)  6   (2) (i) . 0-09    (ii) . 77-07   (iii)   . 2-35

(3) (i) 0.1 , 0.0001  (ii) 4.5 ,  0.045   0.000045 

(4) (i) 0.19  (ii) 0.247  (iii)  44.08 

(5) (i) 
5

50 5
10

� � (ii) 
5 5

5
10 100

� �  (iii) 
3

300 3
100

� �

(iv) 
3 3

30
10 1000

� � (v) 1000 + 200 + 30 + 4 +      +

(6) (i)  3 (ii) 30 (iii) 
3

100
   (iv) 

3

10
      (v) 

3

100
    (7)  100 ���
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1

2

3

4

3

2

10

3

�5
12

�75
180

  � � 
(1) (i) 1.8 (ii) 18.9 (iii)  13.55 (iv)  78.8 (v) 0.35

(vi) 1050.05 (vii) 1.72 (2) 24.8 2

(3) (i) 213 (ii) 368 (iii) 537 (iv) 1680.7 (v) 13110

(vi) 15610 (vii) 362 (viii) 4307 (ix) 5 (x) 0.8

(xi) 90 (xii) 30 (4)  625  (5)  (i) 0.45    (ii) 4.75

(iii) 42.16 (iv) 14.62 (v) 0.025 (vi) 1.12 (vii)  0.0214

(viii) 10.5525 (ix) 1.0101 (x) 77.011 (6)  (i) 0.023 (ii) 0.09    (iii) 4.43

(iv) 0.1271 (v)  2 (vi) 590 (vii) 0.02 (7) 5 (8) 0.128 

  � � 

(2) (i) (ii)

 (3)

  -3    -2   -1   0   1    2   3   4

(4) (i)  (ii)  (iii)  (iv) 

03 -   � 

   � � 

(1) (i)  L.H.S = 2x      (ii)  L.H.S = 2x�3    (iii)  L.H.S = 4z+1 (iv)  L.H.S = 5p+3
     R.H.S = 10 R.H.S = 9           R.H.S = 18        R.H.S = 2p+9

(v) L.H.S = 14      (vi)  L.H.S = 2a�3    (vii) L.H.S = 7 m (viii) L.H.S = 8
     R.H.S = 27�y R.H.S = 5           R.H.S = 14        R.H.S = q + 5

(2)   (i) y = 5 (ii) a = 8 (iii) m = 3 (iv) n = 7

   � � 

(1) (i) x = 4 (ii) y = 7 (iii) x = 5 (iv) z = 9 (v) x = 3     (vi) y = �20

(2) (i) y = 5 (ii) a = 4 (iii) q = 4 (iv) t = 4 (v) x = 13
(vi) x = 3 (vii) x = �5 (viii) x = �1 (ix) y =  4 (x) x = �2

   � � 

(1)   4  (2) 5  (3) 21   (4) 30     (5)   8     (6)  46, 49      (7) 7, 8, 9

(8) l = 34�, b = 2  (9) l=23 ,  b=19  (10)  5 (11) 19, 44 (12) ��������

13) 2 (14) 40 (15) 30���60�, 90� �������
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04 -  � �

   � � 

(1) (i)  �AB (ii) �CD (iii)  XY (iv) ‘P’

(2) (i)     O       P (ii)     X (iii)    R      S (iv)  C            D

(3) AB, AC, AD, BC, BD, CD

(5) (i)  (ii) �    (iii) ��     (iv)  (v) �

(6) �FOA, �EOF, �DOE, �COD, �BOC, �DOF, �EOF, �BOD - 

�AOE, �BOE, �COF - � ;   �DOA, �COA, �BOF  - �

�BOA - ��(7)  (i)  (iv) ;  (ii)    (iii) �

(8) (i) (ii)  (iv) ���(iii) ��

  � � 

(1) iii (2)  (i) 65�       (ii) 50����     (iii) 1�        (iv)  35� (3)  45�, 45�

(4) ��� 90�

   � � 

(1) (i), (ii) (2)  (i) 75�  (ii) 85� �(iii) 30�   (iv) 160�

��� ��� 180���������90�, 90�

   � � 

(1) (i) a, b   (ii)  c, d (2)   (i) �AOD, �DOB (ii) �DOB, �BOC

(iii) �BOC, �COA     (iv) �COA, �AOD

 (3)                            �COA +  �BOC  =  180�

���                         .  �BOA +  �COB  =  90�
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    �� 

(1) i,   ii (2)  �����

    �� 
(1) (i) ��AOD, �BOC (ii) �AOC, �BOD

(2) y = 160���(��) x + 160��= 180��������� x = 20�

�x = �z   ��    � z = 20�

    �� 

(1) (i)     (ii)  (iii)  (iv) 

(2) (i) 100� ���(ii) 45� (iii) 90� ��(iv) 100�

(3) �x = 180 ���(75+45)  = 60�������y = 75� ���z  = 45�

(4) b + 50� = 180� � b = 130�

b + c = 180� �� 130�+ c = 180���� c = 50�

d + 50� �= 180���� d = 130�

(5) �� l ���m��

(6) �a = 50�������)

�b = 50�������)

�c = �d = �e = 50�

(��)

05 -    �� 

    �� 

(1) (i)   (ii)  (iii) �       (iv) 

    �� 

(1) (i)   (ii) � (2) � (3)  

(4) ������  (5)  (i) XZ     (ii) �R�����(iii) B
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    �� 

(1) (i)  70����(ii)  60� (iii)  40� (2) (i)  x = 70� ����y = 60� (ii)  x = 80�����y = 50�
(iii)  x = 110�����y = 70� (iv)  x = 60�����y = 90� (v)  x = 45�����y = 90� �(iv)  x = 60�

(3) (i)  40�����(ii)  34����(iii)  60����4) 60���������(i)     (ii)  (iii)     (iv) 

(6) (i)  30���� 60�������90� (7) x = 100����   y = 50�������z = 100� (8) 72�

��� ���P = 80�����Q = 40�������R = 60���������18��������72������90� �������36���54�

(12)  �LPM = 40��������LMP = �50�������QRP = 50� ������540�

    �� 

(1) � : �CBA, �ACB, �BAC   ;   : �CBX , �ACZ , �BAY

(2) �ACD =   111� (3)  x =  115����� y =  35�����4)  (i) x = 50� ��(ii) x = 33�����y = 82�

(5) �CDB  = 76�����CBD  = 39�����CBA  = 58�

(6� (i)  x=55�, y�������(ii)  x=100�, y �������(iii)  x=120�� y=30� (iv)  x����� y=70�

(v)  x = 60����y = 150��� (vi)  x = 50����y = 130� �����50���;  75���;  55�

������P =35����   (9)  70��(10) 30���;  75���;  75� ����  x = 135���� y = 80�

� � �� 

   � � 

(1)    100 : 10 ,   10:1 (2)     15 (i)  15 : 5   3 : 1 (��

          (ii) 5 : 15  or 1 : 3   (3) 40 : 20  2: 1 (4) 1:2400

          (5)  ��  = 40  ;   �� = 56

         (6) AX =18 ; XB =20  (7) 60,000 (8)  8 

(9) (i) �� ���� � �� �
����������

(ii) ���������
(iii) ��������

   � � 
(1)    (i) 8, 8 (ii) 450, 450 (iii) 96, 96    (iv)  6, 30 (v) 24, 72

(2)   (i)  (ii)  (iii)  (iv)  (v) 

(3)    .90 (4) 10  (5) a) 45 b) 26   (6)  i) 540� ii) 21�
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 ��

(1) 0.0001   ;  2 (2) (i)  (ii)  (iii)      (3) 4 

(4) �  ��������

�  ���������

�  ���������

(i) �������

(ii) �������

 ��

(1)     Y (2) 20%  (3) �= 35% (4) 16%

(5)    �  = 
2

16 %
3

   16.66%   � = 
1

83 %
3

  83.33%

(6) 7200 (7) 15 (8)    70% ;    25% ;    5% (9) 2000

 ��

(1)
1

12 %
2

  12.5% (2) 6% (3)  . 2,00,000 (4) . 875

(5)  = 1200 (2.44%) (6) 561 (7) 202.5 (8) 800 (9)  1100

 ��

(1) 2 �8 �  
8

3
 � 

2
2

3
  (2) 12%

(3)  . 450 (4)  . 12958 (5) 
1

1
2

 

���

 ��

(1) (i) 33 0C (ii)30 0C (2) 15.9 

(3) (i)  ` 7500 ;  `4000 ;  `5250 (ii)    (4) 42

(5) (i) 23   (ii) 21, 3    (iii) 16.5, 4   (iv)    (6)  (i) ̀ 18    (ii) ̀ 54    (iii) ̀ 9  �(iv) 
(7)   5.5 (8) 5.6 (9) 107

��

(1)   155 � (2) (i) � = 28, = 27

(ii) ������

(3)    25 (4)  (i)    (ii) � (iii) �   (iv) 
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��

(1) (i)  (ii) � (iii) � (iv) � (2)  (i) ` 1400  (ii) ` 1450

(3)   ����� (4)  ���� (5) 11

��

(5) (i)  (ii)  (iii) ̀  2250 (iv) ̀ 1500

08 - �

��

(1) (i)  (ii) �LS � AD, SD = LA

(2) (i) �P = �R (ii) �ROS = �QOP

�TQP = �RQS �R = �Q or �R = �P

�T = �S �S = �P or �S = �Q

(3) (ii)  (4)  ���

��

(1)   ��� GH = TR  HJ = TS

(2)     AP = 4  (� AP = BQ c.p.c.t.)

(3) (i) ��ABC � ��STR (ii)  ��POQ � ��ROS

AB = ST   BC = TR PO = RO      PQ = RS

�A = �S ��B = �T OQ = OS    �P = �R

AC = SR �C = �R        �POQ = �R�S   �Q = �S

(iii) ��DRO � ��OWD DR = OW     DO = OD

RO = WD        �ODR = �DOW
�R = �W         �ROD = �WOD

  WORD 
�R = 900

WD = OR �WO = DR

��  WORD �
�� �WSD �  �OSR

� ��WSO �  �DSR
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 ��ORW �  �DWR.

(iv) �ABC  �CDA �

(4) (i) �ABC  �RQP  � AB = RQ.

(ii) �ABC  �ADC � AB = AD.

� 

(1) (i) ���ABC �  �RPQ (ii)  �  �ABD �  �CDB

(iii)  �AOB �  �DOC (iv)  �

(2) (i) �ABC  �  �DCB ()

(ii)   AB = CD ��

�  �ABC  �  �DCB 

� 

(1) (i)    (ii)   (iii)    (iv) 
(2) (i) a) AR = PE b) RT = EN c) AT = PN    (ii)  a) RT = EN    b) PN = AT

         (iii)  a) �A = �P    b) �T = �N

(3) (i)  (ii)  (iii) � (iv) 

(4)      ���� �ABC  �  �PQR �

�

(5)    ���RAT  �  �WON (6) �ABC  �  �ABT  �QRS  �  �TPQ

(7) (i) �����

           (ii) �����

(8)     BC = QR ()  or AB = PQ  ()   AC = PR ()

(9)     �B = �E ;   �A = �F  � �ABC  �  �FED  ;      BC = EDSCERT, T
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d
s

t
�  =      

27

2
� ��

1
13

2
�����

�

���
 ��
(1) (i) 3n (ii) 2n

(2) (i) ����������

�����������
(ii) ��� = 4n    ; 4, 8, 12, 16, 20 . . .  = 4n

(iii) ��� = 4n + 1 ;  9, 13, 17, 21 ...  = 4n + 1

(3) (i) p + 6 (ii) x �4 (iii) y �8 (iv) �5q (v) 4y �  �
4

y

(vi) pq 
1

4
�

4

pq
(vii) 3z + 5 (viii) 10 + 5x (ix) 2y �5 (x) 13+ 10y

(4) (i) x ����x��  (ii)  y ����y  ��
(iii) 10 �l � (iv) ��x��
(v) ��m ���
(vi) �y �����y �����

(5) (i)  (ii)  (iii)  (iv) 
��

(1) (i) (a2,  � 2a2) (ii) (� yz , 2zy) (iii)  (�2xy2 , 5y2x)   (iv)  (7p, �2p, 3p) and (8pq, �5pq)

(2) �  :  � : i,  ii,  iv, vi, vii,ix, xi

��: ��iii, v, viii, x

(3) i, iv, vi  ;      : ii, v,  vii  ;    �:  iii, viii, ix  x
(4) (i) 1 (ii) 3 (iii) 5 (iv) 4 (v) 2 (vi) 3 (5)   (i) 1 (ii) 2 (iii) 4 (iv) 3

 (v) 4 (vi) 2 (6)     xy + yz 2x2 + 3x + 5

��
(1)      3a + 2a = 5a (2)   (i) 13x (ii) 10x   (3)  (i) 3x   (ii) � 6p   (iii) 11m2

(4) (i)�1 (ii) 4 (iii) �2    (5) �9     (6) 2x2 + 11x �9; -23   (7)  (i) 3    (ii) 5   (iii) �1

(8) 54  �� = 54 2       (9)  . 90

(10)

��
(1) (i) �5x2 + xy + 8y2 (ii)  10a2  + 7b2  + 4ab (iii)  7x + 8y �7z    (iv) �4x2 � 5x

(2)    7x  + 9 (3) 18x �2y (4) 5a � 2b
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(v) �5x2+3x+10        (vi)  2x2  � 2xy �� 5y2      (vii) 3m3  + 4m2 + 7m �7
(6)    7x2 + xy � 6y2 (7)  4x2�3x�2 (8)  4x2  � 3y2 � xy �����2a2 + 14a � 5
(10)   (i)  22x2 + 12y2 � 8xy (ii)�� 14x2 �� 10y2 � 20xy  or ��(14x2 + 10y2 + 20 xy)

(iii) 20x2 + 5y2 � 4xy (iv) -8y2 - 32x2 � 30xy

��

��

1. (i)  �=���= 4; 3 × 3 × 3 × 3(ii) �=�x ��= 2;

7 × x × 7 × x (iii) �=�ab��= 3; 5 ×5 × 5 × a × a × a × b × b × b

(iv) �=�y��= 5; 4 × 4 × 4 × 4 × 4 × y × y × y × y × y

2. (i) 75            (ii) 33 × 54  (iii) 23 × 34× 53

3. (i) 25 × 32             (ii) 2 × 54  (iii) 2 × 32 × 53      (iv) 24 × 32 × 52 (v) 25 × 3 × 52

4. (i) 32       (ii) 35 (iii) 28          5.  (1) 17          (ii) 31    (iii) 25 (iv) 1

��

(1) (i) 214 (ii) 310 (iii) 55 (iv) 930 (v) 
15

3

5
� �
� �
� �

(vi) 320

(vii) 34 (viii) 64 (ix) 29a (x) 106 (xi) 
� �1010 10

10 10

55 5

6 6 6

��� � � �� �
� �

(xii) 210a + 10 (xiii) 
5

5

2

3
 (xiv) 153 (xv) -43(xvi)  8

1

9
     (xvii) 4

1

6

(xviii) -715 (xix) 616  (xix) ax+y+z (2)  310     (3)    2    (4) 2      (5) 1

(6) (i)  (2+11=13) (ii)   (iii)       (iv)  (v)   (vi)  (vii)  

��

(i) 3.84×108 (ii) 1.2×1010 (iii) 3×1020 (iv) 1.353×109 3

��

��

(1) (i) �    PQ ,  QR , RS, SP  � �SPQ,  �PQR, �QRS, �RSP

�  P, Q, R, S �� PR ,  QS

(ii) �� PQ, QR; QR, RS; RS,SP  �PQ,SP

��� : �SPQ, �RSP;   �RSP, , �QRS;  �QRS, �PQR

 �PQR,  �SPQ
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��� ���

��� ���

A B

C D

��� PS, QR   QP, RS

��� �SPQ, �QRS   �RSP,  ,  �PQR

(2)   100� (3)  48����������������� �����������������������

������75�����������������

������������

��

(1) (i)   (ii)     (iii) ����(iv)   (v) �(vi) �(vii)  (viii) 

(2) (i) ���� (ii) ���

(iii) �����

(iv) �����

(3) �DAB = 140�����BCD = 140�,  �CDA = 40� ��(4) 50�,�130�, 50�,�130�

(5) ����������   EA, DR     (6) 1

(7)   ��� (8)  15  9  15  9 

(9)   ������ (10) 150 , 150C D� � � �o o

(11) (i)  (ii)  (iii) 180� - x�

(iv) � (v) 10 (vi) 90�

 (vii) 0 (viii) 10 (ix) 45

����

 ��

(1)   2(l+b); a2 (2) 60 ; 22 ; 484 2

(3)   280 2; 68 ;  18 ; 216 2; 10 ; 50 
��

(1) (i) 28  (ii) 15 2 (iii) 38.76 �2

(iv) 24 2      (2) (i) 91.2 2 (ii) 11.4 
(3) 42  ; 30  (4)  8 ; 24 (5)  30�, 12� (6) 80�
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��
(1) (i) 20  2  (ii) 12 2 (iii) 20.252 (iv) 12  (2) (i) 122       (ii) 3

(3) 30 2 ; 4.62  (4) 272
 
;
 
7.2 

(5) 64 2
 
;
 
 ; ���BEC, ��BAE �CDE �����


 BC �AD, BC = AE+ED

(6)  �PQR  PR ��QS�PR.      (7) 40 

(8) 20  40 ;  (9) 20   (10) 800  2  (11) 160 2

(12) 1922 (13) 18  ; 12 
��

(1) (i) 20 2 (ii) 24  2       (2) 96  2
 
 ; 150  : 691.2 2

(3)  18   (4) ` 5062.50

��

(1) (i) 220  (ii) 26.4  (iii) 96.8     (2) (i) 55       (ii) 17.6   (iii) 15.4

(3) (i) (a) 50.24   (b) 94.2  (c) 125.6  (ii) 7  (4) 42 

(5) 10.5  (6) 3   (7) 3:2 ���������������������(10) 39.25 
��

(1) 4752 (2) 195.52;29.52 (3) 304 2 (4) 68 2  (5) 9900 2 ;  2001002

������

 ��

(1) :     ����

������

����������

 ������

(2) (i) :       ���          (ii)  : ,  

(iii) ���   (iv)  ���   (v) ���
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(3)                ��

 6 6 5

 12 12 8

 8 8 5

��

(1)      � (2)  i)  C    ii) a   (3)

��

(1)       :    

          � :  

           :  

(2) (i) ���      (ii)  ���

     (iii) ���      (iv)  ���

�-�

 ��

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

         (viii)      (ix)          (x)    (xii)           (xiii)       (xiv) (xv)

      (xvi) (xvii)         (xviii)      (xix)          (xx)       (xxi) (xxiii)
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 ��

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

(viii)        (ix)
(2)

(i) (ii) (iii) (ix)

(3)

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

(4) (i)  (ii)  (iii) 
(5) ���� = 360/2n =360/2x4 = 360/8 = 450

�����
 ��
1.  i, ii, iv ���v �����
2. (i) 2 (ii) 4 (iii) 3 (iv) 4 (v) 4 (vi) 5 (vii) 6 (viii) 3
3.   900 4

  1800 2
  1800 2
  1200 3
  600 6
   
  - -

 ��
1. S  0  2

H  2  2
O  2  2

N  0  2

C  1  0

SCERT, T
ELA

NGANA



�� � 307

SCERT, T
ELA

NGANA



308   �  �   �  

�

  �   �       

  �    � �   ����    � �

�    �   �  �SCF - 2011   �  �  �   �  �  �  
 ���2009���  � � �  

�  � ��    � � �  �   � �  
 �  � �   �  

�  �  � �  �   � �  � �    �  
  �    �     �       �       �     �   �  �       �    
  �     

�    � � (observation of patterns),�    � �    �    
  �  �  � �   �   �   �    �  
  ���  �    � �   �     

�   �    �   �    �    �  �   �   �   
  �  �  �    � � �  �   �   � � 
    � �    

�  � �  � �  �  �  �   �  
� � �  �  � �     ��   

� �    �   �   �   �    �   �     � 
  � �  �   �  �  �    � � �   
�   

�  �� ��    �� �  � 
  �  �  �  �  � �  �    � � 
   �  � �  �  �    � �   � 
�   � � �   � � �   ��  
 �
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� � � � � � � � 

�

� �������     �    �

�����    �������

�����������

   � � � � � � � 

���������

���������

� ���� ��������

���������

� � � � � � 



� � � � � � � � 

���������

�����

� ����������

��������

������

� ��������

����������

� � � � � � � � � 

�������
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
� � 
    
1. � 
2.  � 
  � 

� ���������
� �

� � � � � � � � � 
� � � � � � � � 
���� � ���


� �����

 �  �   � 
� �
� �
� Of ��
� ������
� �
� �����
� ����
� ����
� ����
� �����
� ���
� ���
� ��

 � 
 � 
  
 �   
  
 �   
      
 �  
 

 � �   �   
� ax �x � a z� �����

���� ,m n z� ��(i) am . an = am+n

(ii) (am)n = amn  (iii) am/an =am-n  (m-n)�  N  (iv) am.bm = (ab)m  (v)� 
����������

  �  
� ��������
� ���
� �������x2y � 3� �� 2� 

� �������

  �   
� ����������

��

SCERT, T
ELA

NGANA
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� � 
� � ������
� � �� � � � �� � 




 �� 

   
� �
� ����
� �
� ����������

��
� ������
� ��

�  
� � � � � � � �� 

�
� �������
� ���
� ������

�  �  � � 
� ����
� ��
� ������
� ����
� �
� �������

��

 � �  � 
� �����
� �� �����
� �������
� ������
� �������

� � 
� ���
� ��
� ��
� ������
� ��������
� ��
� ������

 � 
� 
     

 � � 
� � � 
 � 
� � �  
 �  
� � �  
 �  
� � �  
 �  
 �  
 �   

   
  
   
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  � �   �   � 
� �������
� ���������

����
� ����

     �         
� ���������
� ������
� ������
� ���

 � 
 

�   � 
    
     

 �� 
 � 

 � �   �   
� ���������

�
� �
� ���
� ��

 
� ���
� ����������
� �����
� �����
� �������
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 �   � �����

� ��

 �  � ����
 �   �� �����

� ������
� 

    � ����
� ����

�    � ������
� N, W �Z ����

 �   � ���

 �  � ����
 �    �� ����

    � ���
� �����

�    � � � � � � � 
� 

 �   � ����
� ����

 �   � �����
� � � � � � � 

� 
� ��������
� ���

2.    
    
    
    

�   
 � 

 � 
1.� � 

 � 
11.   � 
   

 �   � ��������

 �  � ������
�  

    � ;xa x z� ��

� �����

SCERT, T
ELA

NGANA



314�� �

� � �������


� � ����

10. 
  ��

 3.�
����

�  � ���
� � � � � � � 


� ����
���

� � �������
� �

 � �� � � �� �� 
���� 

� ����� �


� � �������
�

� ������

� � ����

6. �


� � � � � � � � 
���

�  � ���

� �����

� ��������

� � ������
� ��

� ����

 � � � � � � � 
�

� � ������

� ������SCERT, T
ELA

NGANA
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 � �  � � � 
��

� � ������

� ����

� ����
��

� � � � � � � 
����

 � ��

� � ����

 � ���

 � � �  �  � 


� �����


� � ��� �

� �

� ����

� �������


 � � � � � � 


� ���

� � ��

 � ______________________

 � ����
���

� � ����
� �
 � ���
� � ���

��
 � ����

��

�
��
���

�
���

�
���SCERT, T
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 � �� �

� � �����

� �

 � ���

� � ����

�

 � �����

��

 � _________________________________

� � ���
�

� ����
��

 � ����


� � ��
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� �����
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����


��� �� 

�� � � � � 

� � � � � � � � � � 

�� � � � � 

��� � � � � � �

� � � � � � � � 

����� �� 

���� � �� � 

� �� ��� ����

��������

� � �� � � � 

������� 

����� � �� � 

��� � � �

���
�� ���� ��

���� �� ��

���� �� ��

�� �� � �� � 

��������� � 

���������� 

��������� � 

� � � � � � 

� 
� � � � � 

��
���� �� � 
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�
�

�����



���

����
����



�
��

���


�
���

����




� � � 
����



� � � � 
��� �






�  ������� �� 

���������

���������

������ ��� 

��������

� � � � � � � 

�

����
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