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1.1

Puzzle

2

5 3 4

x

x 5a 0 5

a
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Real Numbers
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b 3 4

x 4b 3

C 2 3

x 3c 2

x 2d 1 d 1 2

x 2 3 4 5 y y

y 1 2 3 0 r r

5

x 5a 0

1 2

35 45 35 25 15 5

35

1 2 35

35 (2 17) 1

2 3 35

35 (3 11) 2

3 4 35

35 (4 8) 3

0 5 35

35 (5 7) 0

r q b a
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Division Algorithm 1.1

0 < r < b a = bq + r r q b a

Euclids Element

(HCF)

b a d b a

100 60

r q b a
a 80 ,b 8 (ii) a 13 ,b 3 (i)

a 132 , b 11 (iv) a 125 ,b 5 (iii)

r q

100 60

40 40 100 60

40 20 20 60

20

100 60 20
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100 60

40 60 100

100 60 1 40

40 60

60 40 1 20

20 40

40 20 2 0

0

20 100 60

100 60

HCF  c>d d c

r q d c 1

 C=dq+r

r d   d d C r=0 2

 0 3

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

HCF

1860 2015 (iv) 300 550 (iii) 96   72 (ii) 70   50 (i)
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HCF

.1

b 0 b a .2

q 2q 1 2q .1

b 2 a

a 2q 1 a 2q r 1 r 0

a 2q a

2q+1 

q 4q 3 4q 1 .2

a=4q+r b 4 a b=4 a

3 2 1 0

a a q 4q 3 4q 2 4q 1 4q a

2 4q=2(2q+1) 4q=2(2q) 

4q 3 4q 1

0.12 1.2
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1.1 

.1

1651 2032 (iii) 196 38220 (ii) 900 270 (i)

6q 5 6q 3 6q 1 .2

q

3p+1 3p .3

9m 8 9m 1 9m .4

n 3 n 4 n 2 n .5

(The fundamental Theorem of Arithemetic) 1.2

r q b a

 

a b b a a=bq

24 2 12

24 2 2 6

2 2 2 3

24 12 2 24 2 12

24 24 2 2 2 3

q b a a bq r r 0
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23 2,3,7,11

2 3 11 66 7 11 23 1771

2 3 7 11 23 10626 3 7 11 23 5313  

22 3 7 11 23 21252 23 3 73 8232

1.2

Unique

3 5 7 2 2 3 5 7 210

x = p1 x p2 x p3 x p4 x...... pn x

 p1 , p2 , p3 , p4 ...... pn

2310

4 3
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4n n n 4n 3

4n 5 2 4n n

4n 5 2

4n n 5 2

L.C.M H.C.F

LMC HCF 18 12 4

12 2 2 3 22 31

18 2 3 3 21 32

21 31 6 H.C.F 12 , 18 

22 32 36 18 12 L.C.M

H.C.F 12,18 L.C.M 12,18 12 18

(a,b) H.C.F (a,b) a b b a

L.C.M H.C.F

L.C.M HCF     

(i)  120, 90 (ii) 50, 60 (iii)  37, 49

5 3n 4m m n
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1.2

1

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

H.C.F L.C.M 2

(i) 12,15 21 (ii) 17,23 29 (iii) 8,9 25 (iv) 72 108 (v) 306 657

6n n 3

7 6 5 4 3 2 1 5 7 11 13 13  4

17 11 2 17 11 5 5

6100 6

1.2.1

1

q 0

12.5 (iv) 0.0875 (iii) 1.04 (ii) 0.375 (i)
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(ii) (i)

(iv) (iii)

10

(i)

(ii)

(iii)

(iv)

5 2 p q

5 2 10

2

n m  q 5SCERT T
ELA
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q p 'x' x 1.3 -

n m q

n m q

10 b q

(ii) (i)

(iv) (iii)

q

10'b'

10 q

1.3

q p p/q

(i) 15.265 (ii) 0.1255 (iii) 0.4 (iv) 23.34 (v) 1215.8
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n q 1.4

x m

1.2.2

0.1428571428571................

142857

7

m n q 1.5 -

x

m n 2n5m

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

(i) (ii) (iii) (iv)
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5

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

(i)

(ii)

(iii)

(iv)

6 - 

(i) (ii) (iii)

(i)

(ii)

(iii)

1.3 - 

1

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

2

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

(x)  (ix)  (viii)  (vii) (vi)
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1.4 3

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

q 4

(i) 43.123 (ii) 0.120112001120001... (iii) (iv)

Irrational Numbers 1.3

p

q p

a p a a2 p p 1.6

a

 p p

p

a p a=
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7 - 

( )s r

1 s r

b a

2

a  2 1-6

C a 2c

a

p 2 1 - 6 b 2 2

2 b a

b a

d

a2 1,4,9,25,36,49,64,81 p 5 P 2
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 8 - 

b a

b a

9 - 

b a

b a 3

10 - 

a,b
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a,b

1

b a

/ a b 0

2

b a

ab=6

1.4 - 

1

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

q p 2

Exponentials Revisted 1.4

an a n

2

3
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3 4 81=34 34 81

81 3

n,m b a

x=2

y=4

z=5

x

x
5 x 5 2 2x=5

1

10,100,1000,10000,10000 a 2
b

n m b a
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5 y x y=2x

2 x x=3 x=2 x=1

- 2 x 3 2 x 3

x=log25 2 5 x

2x

y=2x

y x

o y=2x x y=2x x

0

5 y x y=2x

2x -y

x -x -x

P 5 -y

Q -x P

OR QR x

-x Q P x

5 2 x 2x=5

-x

-x
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x 10x=5 3x=7 2x=5

log
2
5 2 5 x 2x=5

log
3
7 3 5 x 3x=7

5 10 x 10x=5

N a

y=2x

-y 2 -x x 2 y

y=log25

10 10

log25

N a
SCERT T
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1

 y x a

an=y

log20 1

iii ii i 2

iv

1

v iv iii ii i

2

iv iii ii i

iii ii i
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The Quotient Rule ii

y n a

 

(i)  35 46  (ii)  235 437  (iii)  2437 3568   

log100000=5

1000x100 100000

1

i)  log ii) log  iii) 4525 3734 iv) 5055 3303
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iii

n  y x a

 

x 35=243 35 x
243 2x

333,325

5 x

m=loga x an=m

loga xn=mn xn=amn

=nlogax

32=25

1

logx=log10x (iv) (iii) (ii) (i)
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log .11

2log3+3log5-5log2 .12

2log3+3log5-5log2

  

 

(ii) (i)

(iv)  (iii)
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.13

log 3 x = log 5 x-2 log 

x .14

1.5-

1

(iii) (ii) (i)

(vi) (v) (iv)

(ix)  (viii) (vii)

logN .2

(iii) (ii) (i)

(v) (iv)
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y x .3

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

.4

(v) (iv) (iii) (ii) log 10000 (i)

.5

.6

.7

x .8

log2 (i) .9

log100 (ii)

  

n 5 6n 1

7 5 3 2 3 2

3

2 log (x + y) = logx + logy + 3 log 2 4

5
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O<r<b a bq r r q b a 1

2

a ' p ' ' a ' p P 3

' x ' ' x ' 4

n m q q p

q 5

x m n

q 6

x m n

x a 7

8

9

4

HCF
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Sets  

2.1 

14

ii i

iv iii

2,12,2,3
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N= 1,2,3,4

W= 0,1,2,3

Z I=     

Q=

q,p

R= ( )

SET 2.2

{ }

 ,

{2,3,5,7,11}

{ }

1,4,9,16,... (iii) 2,3,5,7,11,... (ii) 2,4,6,8 (i)

(v) (iv)

(i) 2,4,6,8,... (ii) 1,4,9,16,.......

SCERT T
ELA

NGANA



30

2020-21

(Roster Form and Set Builder Form) 2.2.1

A,B,C......

M { } M

 Q

Q { (Dart) }

Roster From

M

M M

M

Q Z N

R

(1)

5 125 100 (2)

(3)

(4)
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q p

A={3.6.9.12.15.18} 3 20 A

A {x 3x,x<20} A A

20 x x x A

A {x:x x x<20}

x

Q q p

{1,7,2,9} 1: (i)

{1,2,7,9}

"SCHOOL" (ii)

{s,c,h,o,o,l} {s,c,h,o,l}

(v) (iv) -4 (iii) 0 (ii) 1 (i)

(x) (ix) 0.03 (viii) log2 (vii) (vi)
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V {a,e,i,o,u} V {x x}

1

G {  20} (i)

F { 7 4 61 17 } (ii)

S {x:x 'MADAM' x} (iii)

P { x:x 6.7 3.5 x} (iv)

2

30 B (i)

10 P (ii)

X (iii)

A 12 A 3
12 (D) 5 (C) 4 (B) 1 (A)

1

2

(i) {p, r, i, n, c, a, l} (a) {x: 18 x}

(ii) {0} (b) {x: , x2 - 9 = 0 x}

(iii) {1, 2, 3, 6, 9, 18} (c) {x: x + 1 = 1 x}

(iv) {3, -3} (d) {x: PRINCIPAL x}
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2.1 -       
1

J (i)

(ii)

(iii)

(iv)

(v)
C = {p, q, r} B = {3, 5, 7} A={0, 2, 4, 6} 2

(i) 0 …..  A (ii) 3 …..  C (iii) 4 …..  B
(iv) 8 …..  A (v) p …..  C (vi) 7 …..  B

3

A x (i)

B d (ii)

N  1 (iii)

P 8 (iv)

4
8 S S = {5, 6, 7} (ii) 5 (i)

Z Z (iv) -5  W W (iii)

5

B {x: 6 x} (i)

C {x: 8 x} (ii)
D {x: 60 x} (iii)

E {x: BETTER x} (iv)

6
{2, 4, 8, 16, 32} (ii) {3, 6, 9, 12} (i)

(1, 4, 9, 25, ….. 100} (iv) {5, 25, 125, 625} (iii)

7

A {x: 100 50 x} (i)

B {x: x2 = 4 x} (ii)

D {x: LOYAL x} (iii)
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8

(i) {1, 2, 3, 6} (a) {x: 6 x}

(ii) {2, 3} (b) {x: 10 x}

(iii) {m,a,t,h,e,i,c,s} (c) {x: 6 x}

(iv) {1, 3, 5, 7, 9} (d) {x: "MATHEMATICS" x}

(EMPTY SET) 2.3

A { x: 1 x} (i)

D { x: 2 x} (ii)

A 1 D A

D 2 A

 { } Void set  Null set

A = {x : 1 < x < 2,  x } (i)

B = {x : x2 – 2 = 0 x } (ii)

{} 0 {0} {0}

3 2 i

1 ii

2 iii
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(Universal Set ) 2.4

(i)

(ii)

U

N N={1,2,3,4,....}

N

A=(x:x2=4  3x=9) i

180o ii

x<4 x<3 .1

x=7 x-2=5 .2SCERT T
ELA

NGANA



36

2020-21

SUBSET 2.4.1

A A={1,2,3,.....}

{1,2,3} {1,3} {2,3} {1,2} {3}{2} {1}

A {1,2} A

A {1,2,3}  A .

B A B A

B A

B A

R

N = {1, 2, 3, 4, 5, ……}

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

Z = {…., -3, -2, -1, 0, 1, 2, 3, …..}

A A' A

A A RHS LHS

x  Q} Q

Q1  {x : x  R

N W W N

R W

Z W  W R 

N W R

 N  Q1 N  Z  Q  R,  Q1  R, 

N
W

N
W

R
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F = {  }. C = {1, 2, 3, 4, 7}, B = {2, 4}, A = {1, 2, 3, 4}, 1

(i) A ….. B (ii) C ….. A (iii) B ….. A

(iv) A ….. C (v) B ….. C (vi)  ….. B

2
(i) (ii) (iii)

B { } A { } 1

A A = {a, b, c, d} 2

(A) 5 (B) 6      (C) 16 (D) 65

125 R 25 Q 5 P 3

(A) P  Q (B) Q  R (C) R  P (D) P  R

10 C 10 B 10 A 4

(i) (ii) B A (iii) A  C

(iv) C  A (v) B  C (vi) 

A={a,b,c,d,....z} V={a,e,i,o,u}

V A A V

A V

V V A

V
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Basic Operations on Sets 2.6

(Union of Sets) 2.6.1

B A

A { }

B { }

K

K

K

K { }

Venn Diagrams 2.5

(Venn-Euler)

 = {1, 2, 3, …., 10} (i)

A = {2, 4, 6, 8, 10}

 = {1, 2, 3, …., 10} (ii)

B  A B = {4, 6} A = {2, 4, 6, 8, 10}

B = {c, d, e, f} A = {a, b, c, d} (iii)
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B A B A B A K

B A A cup B B A

B={5,7,9,1} A={2,5,6,8} .1

{2,5,6,8} {5,7,9,1}
{2,5,6,8,5,7,9,1}
{1,2,5,6,7,8,9}

5

B={a,i,u} A={a,e,i,o,u} .2

{a,e,i,o,u} {a,i,u}
={a,e,i,o,u,a,i,u}
={a,e,i,o,u}=A

A B A

B={2,4,6,8} A={1,2,3,4} .3

A={1,2,3,4} B={2,4,6,8}

{1,2,3,4} {2,4,6,8}

{1,2,3,4,2,4,6,8}

{1,2,3,4,6,8}

(INTERSECTION OF SETS) 2.6.2

L

B A L L { }

B A B A

A B A

B A  B

A  B = {x : x  A x  B} 
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B A

.4

8 7 B A

A  B B = {3, 4, 5} A = {1, 2, 3} 5 - 

A  B

Disjoint Sets 

B = {2, 4, 6, 8} A ={1, 3, 5, 7}

B A

A  B A  B B = {2, 4, 7, 9} A = {1, 3, 7, 8} (i)

A  = { } A = {6, 9, 11} (ii)

A  B B = {2, 3, 5, 7} A = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10} (iii)

A  B = B

A  B = B  A B = {7, 8} A = {4, 5, 6} (iv)

B A B A 1

 A A  A = {2, 3, 5} 2

A  B A  B B = {1, 2, 3, 4, 5, 6, 7, 8} A = {1, 2, 3, 4} 3

B A B = {2, 4, 6, 8, 10} A = {1, 2, 3, 4, 5, 6} 4
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(Difference of Sets) 2.6.3

10 10 B 10 A

B A

B A A B

A B A

A=B B A B

B A

B-A A-B B = {4, 5, 6, 7} A = {1, 2, 3, 4, 5} 6 - 

B A B = {4,5,6,7} A = {1,2,3,4,5}

A B {1,2,3,4,5} {4,5,6,7} {1,2,3}

A – B = {1, 2, 3}

B A A B B 5 4

A B

 B – A = {6, 7} B A 4,5

A - B  B - A

B - A A - B

1
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2.2 

B  A A  B B = {1, 2, 3, 5, 6} A = {1, 2, 3, 4} 1

A  A A A = {0, 2, 4} 2

B-A A-B B = {3, 6, 9, 12, 15} A = {2, 4, 6, 8, 10} 3

A  B A  B B A 4

A {x:, x} 5

B {x:, x}

C {x:, x}

D {x:, x}
A  B, A  C, A  D, B  C, B  D, C  D

C = {2, 4, 6, 8, 10, 12, B = {4, 8, 12, 16, 20} A = {3, 6, 9, 12, 15, 18, 21} 6
D = {5, 10, 15, 20}  14, 16}

(i) A – B (ii) A – C (iii) A – D (iv) B – A (v) C – A
(vi) D – A (vii) B – C (viii) B – D (ix) C – B (x) D – B

7

{3, 6} {2, 3, 4, 5} (i)

{a, b, c, d} {a, e, i, o, u} (ii)

 {3, 7, 11, 15} {2, 6, 10, 14} (iii)

{3, 7, 11} {2, 6, 10} (iv)

B-A A-B A = {1, 2, 3, 4 ,5}; B = {4, 5, 6, 7} 1

B-V V-B B = {1, 4,9, 16, 25} V = {4, 5, 6, 7, 8 , 9} 2

A  B B-A A-B
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(Equal Sets) 2.7

A { }

B { }

C { }

A C C A C B A

C A B A C A

B A

C A C C A C A

C A A

A C C A

A C C A

A B B = {q, p, r} A = {p, q, r} 7 - 

B = {q, p, r} A = {p, q, r}

B A

A B

N A N A = {1, 2, 3, ….}  8 - 

A = N N A N A

B = {1, 2, 3, 4} A = {1, 2, 3,4} 9 -SCERT T
ELA

NGANA
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30 P 6 A 10- 

P A

6 A = { 2,3,5}

P =  { 2,3,5} 5  3 2 30

P A

P A, A P P=A P A

B A 11 - 

A {x: ASSASSINATION x}

B {x: STATION x}

A { x: ASSASSINATION x}

A = {A,S,I,N,T,O} A

B {x: STATION x }

B = {A,S,I,N,T,O} B

A B B A

. C = {1, 3, 5, 7, 9} B = {1, 5, 9} A = {1, 3}, 12 - 

(i)  ….. B (ii) A ….. B (iii) A ….. C (iv) B ….. C

(i)

(ii)

C C (iii)

C B B C (iv)

2 .3 - 

1

A {x: FOLLOW x } (i)

B {x: FLOW x} (ii)

C  {x: WOLF x } (iii)
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2

A = {1, 2, 3}; B { }

C = {a, b, c, d}; D = {d, c, a, b}

E = {a, e, i, o, u}; F { }

(i) A .... B (ii) A .... E (iii) C .... D (iv) D .... F

(v) F .... A (vi) D .... E (vii) F .... B 

A B 3

(i) A = {a, b, c, d} B = {d, c, a, b}

(ii) A = {4, 8, 12, 16} B = {8, 4, 16, 18}

(iii) A = {2, 4, 6, 8, 10} B {x:  x x<10 }

(iv) A {x: 10,x} B {10,15,20,25,30..........}

4

(i) {1, 2, 3, …., 10} {x : x  N  1 < x < 10}

(ii) {2, 4, 6, 8, 10} {x : x = 2n+1  n  N}

(iii) {5, 15, 30, 45} {x :  15 x}

(iv) {2, 3, 5, 7, 9} {x :    x}

5

(i)  B = {p, q} (ii)  C = {x, y, z} (iii) D = {a, b, c, d}

(iv) E = {1, 4, 9, 16} (v)  F = {10, 100, 1000}
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FINITE AND INFINITE SETS 2.8

L = {2,3,5,7} (ii) A { } (i)

J {x: 7 x} (iv) B {x: x} (iii)

4 L (ii) (i)

L A

B B

J B

W W (i)

S  x2 - 16 = 0 S (ii)

G G (iii)

13 - 

(i) {x : x  N  (x - 1) (x - 2) = 0} (ii) {x : x  N  x2 = 4}

(iii) {x : x  N  2x - 2 = 0} (iv) {x : x  N  x }

(v) {x : x  N  x }

{1,2} 2 1 x (i) 

{2} x x  N x = -2 x = +2 x2 = 4 (ii)
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1  N x=1 (iii)

(iv)

(v)

Cardinality or Cardinal number of a Finite Set 2.9

C {x: INDIA x} B = {6, 7, 8, 9, 10} A = {1, 2, 4}

3 A

5 B

4 C

4 C I C

(Cardinality) (Cardinal Number)
n(A)=3 A

n(C)=4 n(B)=5

 n( ) = 0

1

3 2 (i)

1 (ii)

2 (iii)

2

B = {x : x  N  x < 5} (ii) A = {x : x  N x < 100} (i)

D = {1, 2, 3, 4} (iv) C = {12, 22, 32, …..} (iii)

{x: x} (v)

3

10 (B) 10 (A)

10 (D) 10 (C)
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2.4 -       

1

(i)

2 (ii)

{x : x > 7 x < 5 x} (iii)

{ x x} (iv)

(v)

2

{1, 2, 3, …, 99, 100} (ii) (i)

99 (iii)

(iv)

X (v)

5 (vi)

(0,0) (vii)

n(AUB) B {2,4,6,8} A {1,2,3,4,5} .14

n(A) 5 5 A

n(B) 4 4 B

7 9 AUB {1,2,3,4,5,6,8}

1

SCERT T
ELA

NGANA



49

2020-21

1

(i)

(ii)

2

3

4

Void Null 5

6

i

ii

iii

n(A B) n(A B) n(B) n(A) 1

n(A B) B A 2
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7

Cardinal number/Cardinality 8

 ' ' 9

B a A a B A 10

B A a A a  B A  B

A B B A B A 11

A  B = {x : x  A or x B} B A 12

B A 13

A  B = {x : x  A x  B} 

B-A A-B B A 14

1   15

SCERT T
ELA

NGANA



51

2020-21

3.1

1

p 2

p

x 2

x

P

P 3P P 2

5P 2

2x x

lb

(2x)(x)

2x2

2x2 5P+2

Polynomials

3P

P+2

P

2x2

2x

x
SCERT T
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3.2

a axn x

n

3.2.1

p(x) x P(x) x p(x)

1 x 3x+5

5x ,  , p , m+1 

x x 2  +  5 x  +  4

x

3 x 5x3–4x2+x–1

2 – x3, p3, l2 – l3 – l + 5

o x 6.xo 6

 10   x10 – 3x8 + 4x5 + 2x2

2 3

(i) 2x3 (ii) (iii) 4z2 + (iv) m2- m+2 (v)  P-2+11
x 1

7
- 1
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n n x

x

a b a x ax+b

Value of Polynomial 3.2.2

x p(x) = x2 – 2x – 3

 p(1) = (1)2 – 2(1) – 3 = –4 x=1 x=1

x2 – 2x – 3 x=1 -4 p(x) 1 x

x=0 p(x) p(0) 3

k x k x p(x)

p(k) P(x) x=k

Zero of Polynomial 3.2.3
x=2 x=1 x=3 p(x)  =  x2 – 2x – 3

p(3)  =       (3)2 – 2(3) – 3 = 9 – 6 – 3 =  0

x 1

b0........bn b0........bn n q(z) 2

p(1), p(2), p(3), p(0), p(–1), p(–2), p(–3) p(x) = x2 – 5x – 6 1

 p(-1)  p(1) p(m) = m2 – 3m + 1  2SCERT T
ELA

NGANA



54

2020-21

p(x) = x2 – 2x -3 -1 3  p(-1) = 0 p(3) = 0

p(x) 2 p(2)   0

p(k)=0 p(x) k

3.1 

p(x) = 5x7 – 6x5 + 7x-6 1

(iii) p(x) (ii) x5 (i)

2

(i)

2  x2 p(x) = 3x3 – 4x2 + 5x + 7 (ii)

(iii)

(iv)

(v)

p(1), p(–1), p(0), p(2), p(–2) p(t) = t3 – 1 3

x4 - 16  -2 2 4

p(x) =  x2 – x – 6 p(x) -2 3 5

Working with Polynomials 3.3

2k +5 = 0 p(k) =0  p(x) = 2x + 5 k

 p(0),  p(1), p(2), p(3) p(x) = x2 – 4x + 3 (i)

p(x)

x2-9  3 -3 (ii)
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p(k) = ak + b = 0 a 0 p(x) = ax+b k

ax+b

3.4
p(k) = 0 p(x) k

3.4.1

y = ax+b  ax + b , (a 0)

(2,7) (-2 , -1) (0,3) -Y y=2x+3

3.1 
x -2 -1 0 2

y = 2x + 3 -1 1 3 7

(x , y ) (-2 , -1) (-1,1) (0 , 3) (2 , 7)

y = 2x+3

x = - 2 x = -1 -x 

2x+3

-x 2x + 3

-x y = 2x + 3SCERT T
ELA

NGANA
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- x   y = ax + b ax + b, a   0

-x y ax b -x ax b

3.4.2
x2 – 3x – 4

x2 – 3x – 4

3.2 y = x2 – 3x – 4 x
3.2 

x -2 -1 0 1 2 3 4 5
y = x2-3x-4 6 0 -4 -6 -6 -4 0 6

(x , y) (-2 , 6) (-1 , 0) (0 , - 4) (1 , - 6) (2 , - 6) (3 , - 4) (4 , 0) (5 , 6)

y x 2 3 x 4

- x

ax2 +  bx  +  c  a  0

y = ax2 + bx + c

a < 0  a > 0

(Parabola)

-x (i) y = 2x + 5, (ii) y = 2x – 5, (iii) y = 2x

- x

1 = 1 -x
1 = 1 -y

SCERT T
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4 -1 4 -1

- x x2 – 3x – 4 x -x

- x  y = x2 – 3x – 4

-1 0 -x P(-1)=0

4 0 -x P(4)=0

0,0 -x P(0)=0 P x

(Parabola)  ax2 + bx + c a  0

-x x y = ax2 + bx + c -a  0

y = ax2 + bx + c a  0

-x   A A' A -x (i)

(Parabola) ax2 + bx + c
  (i) (ii)

   y = 6 – x – x2  (ii) y = x2 – x – 6  (i)  
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A (i) -x (ii)

A
  (i) (ii)

-x A ax2 + bx + c

-x -x (iii)

  (i) (ii)

ax2 + bx + c
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1

2

3

4

1

n(A B) B A 2
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3.4.3
(Geometrical Meaning of Zeroes of a cubic Polynomial)

x3 - 4x

y = x3 – 4x x  y = x3 – 4x

3.3 

3.3 

x   –2   –1    0    1 2

y = x3 – 4x     0    3    0   –3   0

(x, y) (–2, 0) (–1, 3) (0, 0) (1, –3) (2, 0)

y = x3 – 4x

0,-2 

-2 x3-4x 2

y = -x 2 0,

-x x3 – 4x

3.4 x3 - x2 x3

3.5 

3.4 

x    –2    –1    0    1 2

y = x3    –8    –1    0    1 8

(x, y) (–2, –8) (–1, –1) (0, 0) (1, 1) (2, 8)

1 = 1 -x
1 = 1 -y
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3.5 

x    –2    –1    0    1 2

y = x3 – x2    –12    –2    0    0 4

(x, y) (–2, –12) (–1, –2) (0, 0) (1, 0) (2, 4)

  y = x3       y = x3 - x2

0 - x - x y = x3 y = x3

0 - x - x y = x3 - x2 

1

1

(i) - x3 (ii) x2 - x3 (iii) x3 - 5x2 + 6x

1 = 1 -x
1 = 1 -y1 = 1 -x

1 = 1 -y
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n n -x p(x) n (Remark)

n

p(x) y=p(x) 1 -

p(x)

(i) (ii)   (iii)

(iv) (v)   (vi)

x

-x 1 (i)

-x 2 (ii)

3 (iii)

1 (iv)

1 (v)

4 (vi)
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2 - 

(i) p(x) = 2x + 1 (ii) q(y) = y2 – 1 (iii) r(z) = z3

p(x) = 2x + 1 (i)

p(x) = 0   

2x+1= 0

x         

q(y) = y2 – 1 (ii)

q(y) = 0

 y2 – 1 = 0 

  (y + 1) (y – 1) = 0

y  -1  1

1 -1

r(z) = z3 (iii)

r(z) = 0

 z3 = 0

 z = 0

0
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3.2 

P(x) y = p(x) 1

(i) (ii)   (iii)

(iv) (v)   (vi)

2

(i)  p(x) = 3x (ii) p(x) = x2 + 5x + 6

(iii) p(x) = (x+2) (x+3) (iv) p(x) = x4 – 16 

3

(i) p(x) = x2 – x – 12 (ii) p(x) = x2 – 6x + 9

(iii) p(x) = x2 – 4x + 5 (iv) p(x) = x2 + 3x – 4

(v) p(x) = x2 – 1

p(x) = 4x2+3x-1 -1  4
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3.5

- ax+b  

 p(x) = 2x2 – 8x + 6 

6 × 2x2 12x2 -8x

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

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

3 1 6

(6x0=6 )  x0 6  -  8   x 2 x2

 1 3 3=

p(x) = 3x2 + 5x – 2

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

x + 2 = 0 3x – 1 = 0 3x2 + 5x – 2

-2 

- x)

x2

x2

-( x)

x2

x2
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(x - ) (x - ) a  0  p(x) = ax2 + bx + c  

p(x)

k ax2 + bx + c = k (x – (x – 

ax2 + bx + c = k[x2 – (  + ) x + ]

ax2 + bx + c = kx2 – k (  + ) x + k 

x, x2

a = k, b = – k( + )   c = k

beta alpha  

ax2 + bx + c 

ax2 + bx + c 

x2 + 7x + 10 3- 

x2 + 7x + 10 = (x + 2) (x + 5)

(i)    p(x) = x2– x – 6 (ii)   p(x) = x2 – 4x + 3

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

x

x2

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

x = –5 x = –2

-5 -2 x2 + 7x + 10

 –2 + (–5) = – (7)

= –2 × (–5) = 10 =

x2 - 3 4-

a2 – b2 = (a – b) (a + b)

x2 – 3 = (x – ) (x + )

x x x2 - 3

x2 - 3

- 3 

 2 -3 5 - 

ax2 + bx + c

 c=2  b=3  a=1 

( x)

x2

x2

x

x2

x2
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k a 

c = 2k b = 3k  

kx2 + 3kx + 2k c b a

2 6 - 

ax2 + bx + c, a  0

k

k

k

3x2-5x-2 k=3

6x2-10x-4 k=6

-2 1

-1 2

1
3

-3
2
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Cubic Polynomials 3.6

 p(x) = 2x3 – 5x2 – 14x + 8

 p(x) = 0

2x3 – 5x2 – 14x + 8 p(x) 

 

d c b a  

a

a

x2

x3

x3

x3
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,

  S.No.

1   x3 + 3x2 – x – 2 

2   4x3 + 8x2 – 6x – 2

3   x3 + 4x2 – 5x – 2

4   x3 + 5x2 + 4

p(x) = 3x3 – 5x2 – 11x – 3, -1 , 3 7 -

p(x) = 3x3 – 5x2 – 11x – 3

d = -3 c = -11 , b = -5 , a = 3

-1 , 3

 = -1 ,  = 3

d = -3 c = -11 , b = -5 , a = 3SCERT T
ELA

NGANA
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3.3

1

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

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

2

(i) , – 1 (ii)  (iii) 0 ,   

(iv) 1, 1 (v) – , (vi) 4, 1 

3

(i) 2, –1 (ii)  , – (iii)  , – 1 (iv) ,  

x3 - 3x2 - x + 3 3 -1 , 1 4

Division Algorithm for polynomials 3.7

x3 - 3x2 - x + 3

x2 (x-1) (x-1) 1

– 2x – 3

(x -3) (x+1) x2 – 2x – 3

x3 - 3x2 - x + 3 = (x – 1) (x2 – 2x – 3)

   = (x – 1) (x + 1) (x – 3)

3 -1 , 1SCERT T
ELA

NGANA
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x + 2 2x2 + 3x + 1 8 -

0

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

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

1 + 2x + x2 3x3 + x2 + 2x + 5 9 - 

x2 + 2x + 1

 1 -

3x

2 -

(-5)

9x +10 9x +10 3 -

9x + 10 3x - 5

(x2 + 2x + 1) × (3x – 5) + (9x + 10) = (3x3   + 6x2 + 3x – 5x2  – 10x – 5 + 9x + 10)
= 3x3   + x2 + 2x + 5
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r(x) q(x) g(x)  0 g(x) p(x)

p(x) = g(x) × q(x) + r(x)

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

r(x) = r g(x) (i)

p (x) =1 q(x) g(x)=1 (ii)

p(a) x - a p(x) (iii)

p(x) q(x) p(x) q(x) r = 0 (iv)

x – 1 – x2 3x2 – x3 – 3x + 5 10 - 

 – x3 + 3x2 – 3x + 5

– x2  – x – 1

– x2  – x – 1

3   x - 2

x
= (–x2 + x – 1) (x – 2) + 3

= – x3 + x2 – x + 2x2 – 2x + 2 + 3
= – x3   +  3x2  – 3x + 5
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2x4 – 3x3 – 3x2 + 6x – 2 11 - 

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

(2x-1)(x-1) (-3x)

x = 1

1

3.4

g(x) p(x) 1

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

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

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

(i) 2t4 + 3t3 – 2t2 – 9t – 12 , t2 – 3

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

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

3x4 + 6x3 – 2x2 – 10x – 5 3

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

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

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

1

(i)  2x3 + x2 – 5x + 2 ; ( , 1, –2) (ii)  x3 + 4x2 + 5x – 2 ; (1, 1, 1)

2

-14 -7 , 2

b a a + b a a - b x3 – 3x2 + x + 1 3

x4 – 6x3 – 26x2 + 138x – 35 4

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

a k 
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ax2 + bx + c

a=0 iii a<0 ii a>0 i

b=0 vi b<0 v b>0 iv

3 2 1 1

a  0 c b a ax2 + bx + c x 2

-x y p(x) -x p(x) 3

4

ax2 + bx + c a  0 5

a  0 ax3 + bx2 + cx + d  6

g(x) p(x) 7

r(x) q(x)

p(x) = g(x) q(x) + r(x)

 r(x) 0 g(x) r(x) r(x) = 0SCERT T
ELA

NGANA
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Pair of Linear Equations in
Two Variables

4.1

2 3

110 3 4 80

4.1.1

`80 2 3

`75 `25

`2.50 `5

`16 `2.50

`16

`66 4 2 `30 1 2 1

`3900 6 (Bats) 3 2

`1300 2 (Bat)

2020-21
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`80

4.1.2

`110 3 4

`80 2 3 (i)

`110 3  4 (ii)

`2.50 `25

`100 4 25 4

`7.50 3 2.50 3

`110 `107.50 `100 `7.50

`64 4 16 `16 4

`48 3 16 `16 3

`112

(Independent Equations) 

(Model Method)

1-

`80 2 3

`110 3 4

`80

`110

2020-21
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2-

9 3 3 6 3 2

2

6 9 `80 2 3

3 3 9 3 2 6

(1) `240 3 80

`110 3 4

2 4 8 2 3 6

(2) `220 2 110

`240 - ` 220 = `20 2 1

`20

`60 3 `20 `80 2 3

` 80 - ` 60 = ` 20 2

`10 `20 2

`30 3 `80 4

`110

Independent

c b a y x ax + by + c = 0 

a2 + b2  0 b a

8 2 4 6 2 3 

1

(a) 5 + 4x = y+ 3  (b) x+2y = y - x  (c) 3 - x = y2+ 4 (d) x + y = 0

2020-21
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4.2

y x

4.2.1

 a2x + b2 y + c2 = 0;  (a2
2 + b2

2  0)  a1x + b1y + c1 = 0, (a1
2 + b1

2  0)  

x,y

(x,y)

2

a) 2x + 1 = y - 3 b) 2t - 1 = 2t + 5

c) 2x - 1 = x2 d) x2 - x + 1 = 0

2(x + 3) = 18 3

21 d 13 c 6 b 5 a

2x - (4 - x) = 5 - x x 4

0.5 d 2.25 c 3 b 4.5 a

x - 4y= 5 5

d c b a

2020-21
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1

2

3

y x y x

4x+3y=110 3x+2y=80

(20,10)

y x

4(20) + 3(10) = 110 3(20) + 2(10) = 80

`10 `20

(20,10)

3x + 2y = 80

x y = (x, y)

0 y = = 40 (0, 40)

10 y = = 25 (10, 25)

20 y = = 10 (20, 10)

30 y = = -5 (30, -5)

4x+3y =110 

x y = (x, y)

-10 y = = 50 (-10, 50)

20 y = = 10 (20, 10)

50 y = = 30 (50, -30)

2020-21

1 = 1 -x
5 = 1 -y
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1 1

 1x+2y=30 `y 1 `x 1

2x+4y = 66

`y `x

3x+6y=3900 x+2y = 1300

1x + 2y = 30

x y = (x, y)

0 y = = 15 (0, 15)

2 y = = 14 (2, 14)

4 y = = 13 (4, 13)

6 y = = 12 (6, 12)

2x+4y = 66 

x y = (x, y)

1 y =  = 16 (1, 16)

3 y =  = 14 (3, 15)

5 y = = 13 (5, 14)

7 y= = 12 (7, 13)

x + 2y = 1300

x y = (x, y)

100 y = = 600 (100,600)

2x+4y = 66 

x y = (x, y)

100 y= = 600 (100,600)

2020-21

1 = 1 -x
1 = 1 -y
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4.2.3

a2, b2, c2 a1, b1, c1

x + 2y = 1300

200 y = = 550 (200,550)

300 y = = 500 (300,500)

400 y = = 450 (400,450)

x + 2y = 1300

200 y= = 550 (200,500)

300 y= = 500 (300,500)

400 y= = 450 (400,450)

Consistent pair
Consistent  

(BAT)

1
2x - y = 4 (iii) x + y = 2 (ii) x - 2y = 0 (i)

4x - 2y = 6 2x + 2y = 4     3x + 4y = 20

2
2x + 4y- 12 = 0 x + 2y - 4 = 0 

2020-21

100 = 1 -x

100 = 1 -y
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1. 3x+2y–80=0

4x+3y–110=0

2. 1x+2y–30=0

2x+4y–66=0

3. 3x+6y=3900

x+2y=1300

1-

2x + y - 5 = 0
3x - 2y - 4 = 0

3x - 2y = 42x + y = 5

2020-21
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(2,1)

2-

3x + 4y = 2 6x + 8y = 4

3x + 4y - 2 = 0
6x+8y - 4 = 0

3x + 4y = 2 6x + 8y = 4 

2020-21

3x
 - 

2y
 =

 4

2x + y = 5

1 = 1 -x
1 = 1 -y

SCERT T
ELA
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4x-6y = 15 2x-3y = 5 3-

4x-6y - 15 = 0

2x-3y - 5 = 0

4x - 6y = 9 2x + 3y = 5

2020-21

1 = 1 -x
1 = 1 -y
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4 -

(i) 2x+3y = 1 (ii) x + 2y = 6 (iii) 3x + 2y = 6
3x-y = 7    2x + 4y = 12 6x + 4y = 18

P 1

3x + 3y = - 6 2x + py = - 5

k 4x + 6y - 5 =0 2x - ky + 3 = 0 2

9x + 12y + k = 0 3x + 4y + 2 = 0 3

P 4

12x + py - p = 0 px + 3y - (p - 3) = 0

2020-21

1 = 1 -x
1 = 1 -y

2x-3y=5

4x-6y=9
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   x

y

x =  y +1  1

x - y - 1 = 0 (i)

x = 2(y- 1)

x - 2y+2 = 0 (ii)

 x - y - 1 = 0  x - 2y + 2 = 0 

3 4

1 2 32 (plot) 5-

b l 

2020-21

x - 2y + 2 = 0

x -
 y 

- 1
 =0

1 = 1 -x
1 = 1 -ySCERT T

ELA
NGANA
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lb 2(l + b)
32 2(l + b)

l + b 16
l  b 16 0 (i)

b - 1 1 l + 2 2

= (l + 2) (b - 1)

 (l + 2) (b - 1) = lb
lb - l +2b - 2 = lb lb - lb = l - 2b + 2
l - 2b + 2 = 0 (2)

 l + b - 16 = 0  l - 2b + 2 = 0 

6 10
-y -x 

2020-21

l - 2
b + 2 = 0

l + b - 16 = 0

1 = 1 -x
1 = 1 -y

SCERT T
ELA

NGANA



90

4.1 - 

1

a) 5x- 4y + 8 = 0 b) 9x+3y + 12 = 0 c) 6x - 3y + 10 = 0
7x+6y-9 = 0 18x+6y + 24 = 0 2x - y + 9 = 0

2

a) 3x+2y=5 b) 2x - 3y = 8 c)  = 7

2x - 3y=7 4x - 6y = 9 9x - 10y=14

d) 5x-3y = 11 e) +2y = 8 f) x + y = 5

-10x+6y = -22 2x+3y = 12 2x+2y = 10
g) x - y = 8 h) 2x + y-6 = 0 i) 2x-2y - 2 = 0

3x-3y = 16 4x-2y- 4 = 0 4x-4y- 5 = 0  

3

2

4

4 10 (Quiz) 4

`46 5 7 `50 7 5 5

36 4 6

2x + 3y - 8 = 0 7

80 2 5 8

50 5 10

2020-21
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4 3 9

4.3

(- 1.75, 3.3)

4.3.1

x y 1-

y 1- 2-

x 2- 3-

y x 3 4-

y x 5-

6-

2x - y = 5

3x + 2y = 11

2x - y = 5 (1)

3x + 2y = 11 (2)

1- (1)

y = 2x - 5

2 - (2) y

3x + 2(2x - 5) = 11

2020-21

SCERT T
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3x + 4x - 10 = 11
7x = 11 + 10 = 21

3- x = 21/7 = 3

4- (1) x =3

2(3) - y = 5
y = 6 - 5 = 1

3(3) + 2(1) = 9 + 6 = 11 (2) y x

y = 1 x = 3

y = 1 x = 3

4.3.2

 ax + by = c  1-

2-

3-

4-

5-

7-

3x + 2y = 11

2x + 3y = 4

1) 3x - 5y = -1 2) x+2y = - 1 3) 2x+3y = 9
x - y = - 1 2x - 3y = 12 3x+4y = 5

4)  = 6 5) 0.2x + 0.3y = 13 6)

 = 5 0.4x + 0.5y = 2.3

2020-21
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3x + 2y = 11 (1)
2x + 3y = 4 (2)

6 3 2 3 2 y y
2 (2) 3 (1)

(1)  × 3 9x + 6y =   33
2- (2)  × 2 4x + 6y =   8

(-)   (-)   (-)
5x      =    25

x =  = 5

(1) x = 5
3(5) + 2y = 11

2y = 11 - 15 = - 4  

y=-2 x=5

y = -2 x = 5

`100 `50 (Cashier) `2000 8-

`100 `50 25

x `50

y `100

x + y = 25 (1)

50x + 100y = 2000 (2)

1. 8x+ 5y = 9 2. 2x + 3y = 8 3. 3x + 4y = 25
3x+2y = 4 4x + 6y = 7 5x - 6y = -9

(a - b)x + (a + b)y = a2 - 2ab - b2

(a + b) (x + y) = a2 + b2

2020-21
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x = 25 -y (1)

50 (25 - y) + 100y = 2000 (2) x

1250 - 50y + 100y = 2000

50y = 2000 - 1250 = 750

y = =15

x = 25 - 15 = 10

15 `100 10 `50 

50 1 x (2) (1)

(1) × 50 50x + 50y   = 1250

(2) × 1 50x + 100y = 2000
(-)       (-)      (-)

-50y     = -750

y = =15

(1) y
x + 15 = 25

x = 25 - 15 = 10

15   `100   `10 `50 

1 3 9-

2 4 40

50

x 

y

40 1 3

3x - y = 40   (1)

2 4 50 

4x - 2y = 50   (2)

2020-21
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y = 3x - 40 (1)

4x - 2 (3x - 40) = 50 (2) y

4x - 6x + 80 = 50

  - 2x = 50 - 80 = -30

x = =15

3(15) - y = 40 (1) x

45 - y = 40 

y = 45 - 40 = 5

15 + 5 = 20

3 7 10-

y x 

(y-7) (x-7) 7

x - 7 = 7(y - 7)
x - 7 = 7y - 49 

x - 7y + 42 = 0 (1)

y + 3 x + 3

x + 3 = 3 (y + 3)

x + 3 = 3y + 9

x - 3y - 6 = 0 (2)

x - 7y = - 42 (1)
x - 3y  =     6 (2)

x (-)    (+)    (-)

-4y  =  -48

9-

2020-21
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y 12

(2) y

x-3 (12) - 6 = 0 

x = 36 + 6 = 42

12 42 

11-
`31.25 `320,000

`43.75
Break even

Break even 

(break even) y x 
y = 320000 + 31.25x (1)
y = 43.75x (2)

(1) (2)
43.75x = 320000 + 31.25x

12.5x = 320000

x = 25600

25,600 break even

4.2 - 

`2000 4:3 9:7 1

2 66 2

10-

2020-21
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18o 3

`220 10km 4

`310 15km

(i)

25km (ii)

5 1 5

B A 100km B A 6

5

1

3 7

64 1382 8

80% 50% 9

100ml 68%

15% 10% `12000 10

12%

4.4

12- 

13

2

2020-21
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2 3 13 (1)

5 4 -2 (2)

q p

2p + 3q = 13   (3)

5p -  4q = -2   (4)

12 4 3 q

3 x4 8p + 12q = 52

4 × 3 15p - 12q = -6 q

23p= 46

p 2

(3) p

2(2) +3q = 13

3q = 13 - 4 = 9

q 3

p 2 x 

q 3 y

2 13-

10 14 8 6

10 12 8

x

2020-21
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y

10 12 8

(1) 12 8

8 8

12 12

(2) 12  8

(2) (1)

10 1

(3) 1

14 8 6

8 6

14 1

(4) 1

2020-21

SCERT T
ELA

NGANA



100

4 3

 v u

(3) 80u + 120v = 1 (5)

(4) 84u + 112v = 1 (6)

1680 84 80

21 (3) (21 × 80)u + (21 × 120)v = 21

20 (4) (20 × 84)u + (20 × 112)v = 20

1680u+2520v = 21

1680u+2240v = 20 u
    (-)    (-)  (-)  

280v = 1

v

80u 120 1 (5) v

80u 1  

280 140

250km 370km 14-

18 130km 4

y x 

2020-21
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4

(1)

130km 

130

(370-130)240km

18 4

(2)

 b  a (2) (1)

125a +  60b = 2 (3)

130a+  240b = 43/10 (4)

240 240 60

4 (1) 500a+240b= 8

1x 4 130a+240b = b
       (-)    (-)     (-)     

370a = 8

2020-21
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a

(3) a

 + 60b = 2

60b = 2 - 

b

a b

x = 100km / hr  y = 80km / hr

80 100

4.3 - 

1

(ii) 2 (i)

6 1

6x+3y = 6xy (iv) 2 (iii)

2x + 4y = 5xy -1

13 (vi) -1 (v)

-2 10 x 0, y 0

2020-21
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(viii) 4 (vii)

2

2

40 13 10 44 30 (i)

55

120 600 (ii)

200 8

20

3 6 3 4 5 2 (iii)

1

8 (ii) 2 (i)

9 4

(iv) 5 (iii)

6

2x + 3y = 17 (vi) a b (v)

2x+2 - 3y+1 = 5 ax - by = 2ab

2020-21
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6 20 2

6% 10% A B A

2% 20% B

1

a1x + b1y + c1 = 0 (a1
2 + b1

2  0)

a2x + b2y + c2 = 0 (a2
2 + b2

2  0)

c2 c1 b2 b1 a2 a1

2

3

(i)

(ii)

(iii)

4

Model Method (i)

Graphical Method (ii)

(Algebric Method) (iii)

5

(i)

(ii)

(iii)

6

2020-21

SCERT T
ELA

NGANA



105

Quadratic Equations
5.1

29m 16m

558

x

29 2x

(16 + 2x)

=

(29 + 2x) (16 + 2x)

558

 (29 + 2x) (16 + 2x) = 558

4x2 + 90x + 464 = 558

4x2 + 90x - 94 = 0 2

2x2 + 45x - 47 = 0

2x2 + 45 x - 47 = 0 ..... (1)

ax + b = c x

x

9

144

2020-21
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x

9 (x-18) (x-18)

144

9 (x-18) (x-18) = 144

(x-18)2 = 16

x2 - 36x + 308 = 0

' x '

x2 - 36x + 308 = 0 ..... (2)

LHS (2) (1)

a 0 ax2 + bx + c

LHS 

5.2

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

1 - x2 4x - 3x2 + 2 = 0 2x2 - 3x + 1 = 0 2x2 + x - 300 = 0

+ 300 = 0

p(x) p(x) p(x)=0

ax2 + bx + c = 0  

y = ax2 + bx + c a 0

(i) x2 - 6x - 4 = 0 (ii) x3 - 6x2 + 2x - 1 = 0

(iii) 7x = 2x2 (iv)

(v) (2x + 1) (3x + 1) = 6(x - 1) (x - 2) (vi) 3y2 = 192

2020-21
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1

2

3

4

1 - 

5 45 (i)

124 

5 25 (ii)

x (i)

2020-21
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45 - x

x - 5

(45 - x) - 5

40 - x

(x - 5) (40 - x)   124

– x2 + 45x – 200 124

– x2 + 45x – 324 = 0  

x2 – 45x + 324 0 -1

x2 – 45x + 324 = 0 ' x '

x (ii)

x+5

25
2 2 2

x2 + (x + 5)2 = (25)2

x2 + x2 + 10x + 25 = 625

2x2 + 10x - 600 = 0

x2 + 5x - 300 = 0

x

2 - 

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

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

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

(x – 2)2 + 1 = 2x – 3 

x2 – 4x + 5 = 2x – 3

2020-21
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x2 – 6x + 8 = 0

ax2 + bx + c = 0.

LHS = x(x + 1) + 8 = x2 + x + 8 (ii)

RHS = (x + 2)(x – 2) = x2 – 4

 x2 + x + 8 = x2 – 4

x2 + x + 8 - x2 + 4 = 0

x + 12 = 0  

ax2 + bx + c = 0

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

x (2x + 3) = x2 + 1

2x2 + 3x = x2 + 1

x2 + 3x – 1 = 0

ax2 + bx + c = 0

LHS = (x + 2)3 = (x + 2)2 (x + 2) (iv)

 = (x2 + 4x + 4) (x + 2)

 = x3 + 2x2 + 4x2 + 8x + 4x + 8

 = x3 + 6x2 + 12x + 8

(x + 2)3(x + 2)3 = x3 – 4    

x3 + 6x2 + 12x + 8 = x3 – 4

6x2 + 12x + 12 = 0 x2 + 2x + 2 = 0

 ax2 + bx + c = 0

(ii)

(iv)

2020-21
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5.1 - 

1

i. (x + 1)2 = 2(x – 3) ii. x2 – 2x = (–2) (3 – x)

iii. (x – 2)(x + 1) = (x – 1)(x + 3) iv. (x – 3)(2x +1) = x(x + 5)

v. (2x – 1)(x – 3) = (x + 5)(x – 1) vi. x2 + 3x + 1 = (x – 2)2

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

2

528 (i)

306 (ii)

360 3 26 (iii)

8 480 (iv)

3

5.3

x

 x 

1 x 2x2 – 3x + 1 = 0

2x2 1 (2 ×12) – (3 × 1) + 1 = 0 = RHS

– 3x + 1 = 0

x = 1

2x2 – 3x + 1 1

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

x

a2 + b + c = 0 ax2 + bx + c

3 

2

2020-21
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2x2 – 5x + 3 = 0 3 -

q p ax2 + bx + c

q p 2x2 – 5x + 3 p q a c p q b

p q 2 3 6   p q 5

(1, 6) ; (–1, –6) ; (2, 3) ; (–2, –3) 6

 p × q = 6 p + q = –5 -2,-3

–2x – 3x –5x

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

(2x – 3)(x – 1) = 0 2x2 – 5x + 3 = 0

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

x – 1 = 0 2x – 3 = 0

x = 1 x - 1=0 x = 2x – 3 = 0

x = x = 1

 1  x – x

2x2 – 5x + 3 2x2 – 5x + 3 = 0

2x2 – 5x + 3 = 0 1
3
2

2020-21

x2-5x+6=0 ii  x2+5x+6=0 i

x2-5x-6=0 iv  x2+5x-6=0 iSCERT T
ELA
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x - 4 - 

6x2 – x – 2 = 6x2 + 3x – 4x – 2

= 3x (2x + 1) – 2 (2x + 1)

= (3x – 2)(2x + 1)

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

3x – 2 = 0 2x + 1 = 0

6x2 – x – 2 = 0

5.1 5 - 

x x 5.1

2x2 + 45x - 47 = 0

2x2 -2x + 47x - 47 = 0

2x (x - 1) + 47 (x - 1) = 0

(x - 1)  (2x + 47) = 0

x x = 1

1

5.2 -    

1

(i) (ii)

(iii) (iv)

(v) (vi)

(vii) (viii) , (x  0)

(ix)

2020-21
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182 27 2

613 3

13 7 4

5

`90 3

40 28 6

48 4 7

8

50 5

60 9

`1600

3 24 10

6

5.4

x2 + 4x - 4 = 0

q p x2 + 4x - 4 = 0

p × q = -4 p + q = 4

2020-21
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1

(x+4) (x-2) x

(x-2)(x+4)

(x – 2)(x + 4) = 2x + 1
x x – x 

x2 – 9 = 0

x2 – 9 = 0
x = – 3 x = 3  x2 = 9

3
( x  +  2 ) 2  –  9  =  0

(x + 2)2 = 9

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

x = 1 x = –5

-5 1 (x + 2)2 – 9 = 0

x

x2 + 4x – 4 = 0

x2 + 4x – 4  = 0
x2 + 4x = 4
x2 + 2. x . 2  = 4

a2 + 2ab + b2 b2  a2 + 2ab LHS

b2 = 22 = 4
x2 + 2.x.2 + 22 = 4 + 4

x 2 x + 2 =

x –

2020-21
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3 1 x2 3x2 – 5x + 2 = 0
1 x2

x = 1

x = 1

ax2 + bx + c = 0

a

2020-21
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(RHS) c/a 2 -

LHS 3 - 

RHS LHS 4 - 

5 -

5x2 – 6x – 2 = 0 6 -

5x2 – 6x – 2 = 0

5 1 - 

2 - 

3 - 

4 -

5 - 

2020-21
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4x2 + 3x + 5 = 0 7 -

x

x

(i) x2 - 10x + 9 = 0 (ii) x2 - 5x + 5= 0

(iii) x2 + 7x - 6 = 0

(a 0) ax2+bx+c=0 

a 1 - 

2 - 

2020-21
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3 - 

4 - 

5 -

2(i) 5.1 8 -

x

(2x+1)

528

x(2x + 1) = 528

2x2 + x – 528 = 0

c = -528 b = 1 a = 2 ax2 + bx + c = 0

2020-21
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x 16

(2x+1) 33 16 x

290 9 -

(x+2) x

x2 + (x + 2)2 = 290

x2 + x2 + 4x + 4 = 290

2x2 + 4x – 286 = 0

x2 + 2x – 143 = 0

x

x -13 x 11

x 13 x

x

2020-21
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4 3 10 - 

5.3 12

x

(x+3)

x (x+3)

(x2+3x)

x  

x 12

6x

x2 + 3x = 6x + 4
x2 – 3x – 4 = 0

4 -1

x 4  x  -1 
4

x + 3 4 3 7

28

(28-4) 24

11 - 
 (i) x2 + 4x + 5 = 0 (ii) 2x2 –  + 1 = 0

 b2 – 4ac = 16 – 20 = – 4 < 0    a = 1, b = 4, c = 5  x2 + 4x + 5 = 0 (i)

a  2  b  c = 5 (ii)

5.3 

2020-21
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b2 – 4ac = 8 – 8 = 0

12 - 

(i) (ii)

x   (i)  

x2 + 1 = 3x

x2 – 3x + 1 = 0

a = 1, b = – 3, c = 1

b2 – 4ac = 9 – 4 = 5 > 0

(ii)

x(x-2)

(x – 2) – x = 3x (x – 2)

 -2  = 3x2 – 6x

3x2 – 6x + 2 = 0

a=3, b=-6, c = 2

b2 – 4ac = 36 – 24 = 12 > 0

2020-21

SCERT T
ELA

NGANA



122

24 18 13 - 

x

(18 - x)

(18 + x)

24(18 + x) – 24(18 – x) = (18 – x) (18 + x)

x2 + 48x – 324 = 0

- 54

x -54 x

6 x 6

5.3

1

i. 2x2 + x – 4 = 0 ii.

iii. 5x2 - 7x - 6 = 0 iv. x2 + 5 = -6x

2020-21
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1 2

3

(i) (ii)

 5 3 4

2 30 5

210 3

30 60 6

8 180 7

5 360 8

10 9

1 132 10

11

24 468 11

t 17 12 12

 

65 n (n-3) n 13

50
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5.5

ax2 + bx + c = 0

-x 0 0

-x

b2 - 4ac > 0

  

-x 

b2 - 4ac = 0

-x

b2 - 4ac < 0

2020-21
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x

ax2 + bx + c = 0 b2 – 4ac

D b2 – 4ac

ax2 + bx + c = 0

b2 – 4ac > 0 (i)

b2 – 4ac = 0 (ii)

b2 – 4ac < 0 (iii)

2x2 – 4x + 3 = 0 14 - 

a = 2, b = – 4, c = 3 ax2 + bx + c = 0

b2 – 4ac = (– 4)2 – (4 × 2 × 3) 
= 16 – 24 = – 8 < 0

13 15 -

7 B A

p

BP x x B

AP BP BP - AP 7

AP x 7

AB AB 13

= 90o

AP2 + PB2 = AB2 

(x + 7)2 + x2 = 132

x2 + 14x + 49 + x2 = 169

2x2 + 14x – 120 = 0
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x2 + 7x – 60 = 0 x B 

b2 – 4ac = 72 – 4 × 1 × (– 60)    

= 289 > 0

x2 + 7x – 60 = 0

x 5 -12

B x

 x = 5 ,  x = -12

12 A 5 B

16 -

c b -2 a 3

1

2

2020-21

SCERT T
ELA

NGANA



127

5.4

1

(i) 2x2 – 3x + 5 = 0 (ii)

(iii) 2x2 – 6x + 3 = 0

K 2

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

800 3

48 4 20 4

400 80 5

1

10

18 8 2

2 8 3

2

5 6 4

ax2 + bx + c = 0 5
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ax2 + bx + c = 0 6

7

ax2 + bx + c = 0 a  0

b

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

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

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

ax2 + bx + c 3

0 ax2 + bx + c = 0

4

ax2+bx+c=0 5

ax2 + bx + c = 0 a  0 6

b2 – 4ac > 0 i

ii

b2 – 4ac < 0 iii
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Progressions

: 6.1

4, 42, 43, 44, 45, 46 ..... i

4, 6, 4, 6, 4, 6, ......

ii

1, 2, 4, 8, 10, 20, 22 .......

(Increment) `500 `8000 iii

8000, 8500, 9000 .....

45 2 (iv

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

6 4 (i)
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(iv) (iii) (ii)

 500 8000, 8500, 9000, ....

-2 45, 43, 41, ..... 

`8000 3 (Saving Scheme) a

1000,12500,15625,19531.25 12 9 6 3

12, 22, 32, .......  1,2,3,...... b

`1000/- c

1000, 1500, 2000, `500/-

2500, ..... 

d
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e

1, 1, 2, 3, 5, 8

1

1

2

3

5

8

n n

400

470 570

n P 499

1114-1185 850 598
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(Arthmetic Progression) 6.2

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

1 (i)

30 (ii)

1 (iii)

0 3 (iv)

0.5 -0.5 (v)

6.2.1

d an n........... a2 a1

a1, a2, a3, . . ., an

d  a2 – a1 = a3 – a2 = . . . = an – an-1     

(i)

2, 5, 7, 10, 12, 15, ...... (b) 2, 3, 5, 7, 8, 10, 15, ...... (a)
-1, -3, -5, -7, ...... (c)

3 (ii)
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a

147 , 148, 149, . . ., 157

b

– 3.1, – 3.0, – 2.9, – 2.8, – 2.7, – 2.6, – 2.5

5% `1000 c

950, 900, 850, 800, . . ., 50

(I to XII) 12 d

200, 250, 300, 350, . . ., 750

50 e

50, 100, 150, 200, 250, 300, 350, 400, 450, 500

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

d a

1, 2, 3, 4, 5, ....

1 1

2, 4, 6, 8, 10 .....

(i)

.1

.2

.3

.4

.5
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(ii)

(iii)

(iv)

6.2.2

(e) (a) 6.2.1

(v) (i) 6.2

d a

3 d 6 a

6, 9,12, 15, . . .

-3 d 6 a
6, 3, 0, –3, . . .

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

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

d 1 a = 0

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

d a

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

3 3
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a2 – a1 = 9 – 6 = 3
a3 – a2 = 12 – 9 = 3

a4 – a3 = 15 – 12 = 3

a2 – a1 a3 – a2 a4 – a3 = 3

3 6 3

6, 3, 0, – 3, . . .
a2 – a1 = 3 – 6 = -3
a3 – a2 = 0 – 3 = -3

a4 – a3 = -3 – 0 = -3

-3 6

 a1, a2, . . ., an

 

k (k+1)

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

 3 6  6  3 d  6, 3, 0, – 3, . . . . . . .

 a2 - a1, a3 - a2  d   k (k+1) 

(1)

(2)

(3)

(4)

(5)

(6)
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7 d a .... 1-

d a 

d

2-

(i) 4, 10, 16, 22, . . . (ii) 1, – 1, – 3, – 5, . . . (iii) – 2, 2, – 2, 2, – 2, . . . 

(iv) 1, 1, 1, 2, 2, 2, 3, 3, 3, . . . (v)  x, 2x, 3x, 4x ......

a2 – a1 = 10 – 4 = 6 (i)

a3 – a2 = 16 – 10 = 6

a
4
 – a3 = 22 – 16 = 6

ak + 1 – ak

d=6

28 6 34 22 6 28

a2 – a1 = – 1 – 1 = – 2 (ii)

a3 – a2 = – 3 – ( –1 ) = – 3 + 1 = – 2

a4 – a3 = – 5 – ( –3 ) = – 5 + 3 = – 2

ak + 1 – ak

d=-2

 – 7 + (– 2 ) = – 9 (– 5) + (– 2 ) = – 7 
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a2 – a1 = 2 – (– 2) = 2 + 2 = 4 (iii)
a3 – a2 = – 2 – 2 = – 4

a2 a1 a3 a2

a2 – a1 = 1 – 1 = 0 (iv)
a3 – a1 = 1 – 1 = 0
a4 – a3 = 2 – 1 = 1

a2 – a1 = a3 – a2   a4 – a3

a2 – a1 = 2x – x = x (v)

a3 – a2 = 3x – 2x = x

a4 – a3 = 4x – 3x = x

ak + 1 – ak

5x + x = 6x  4x + x = 5x

6.1 

1

`8 `20 (Taxi) i

ii

`50 `150 iii

(Account) 8% `10000 iv

(d) (a) 2

(i) a = 10, d = 10 (ii) a = –2, d = 0

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

(v) a = – 1.25, d = – 0.25
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3

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

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

3 (d) 4

(i) 2, 4, 8, 16, . . . (ii)

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

(v) (vi) 0.2, 0.22, 0.222, 0.2222, . . .

(vii) 0, – 4, – 8, –12, . . . (viii) 

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

(xi) a, a2, a3, a4, . . . (xii)

(xiii)

n 6.3

`500 `8000 6.1

5

2

`(8000+500) `8500

 `500

`(8500+500)

`(8000+500+500)

  `(8000+2×500)

`(8500+(3-1)×500)

`9000

   `(9000+500)

`(8000+500+500+500)
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=  ` (8000 + 3 × 500)

= ` [8000 + (4 – 1) × 500] 

=  ` 9500

=  ` (9500 + 500)

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

=  ` (8000 + 4 × 500)

=  ` [8000 + (5 – 1) × 500] 

=  ` 10000

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

25 15 6

`500 25

15 14 `500

=  ` [8000 + 14 × 500]   

=  ` [8000 + (15 – 1) × 500] = `15000

= (15-1)

25

` [8000 + (25 – 1) × 500] = `20000

(25-1)

25 15

n

d a1 (a) a1, a2, a3, . . .

a2 = a + d = a + (2 – 1) d

13
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a3 = a2 + d = (a + d) + d = a + 2d = a + (3 – 1) d

a4 = a2 + d = (a + 2d) + d = a + 3d = a + (4 – 1) d
. . . . . . . .
. . . . . . . .

 a + (n – 1) d n

an = a + (n – 1) d n d a

(General term) an

l  am m

10 5, 1, –3, –7 . . . 3-

n = 10 d = 1 - 5 = - 4 a = 5  

an = a + (n – 1) d

a10 = 5 + (10 – 1) (–4)  = 5 – 36 = –31  

-31 10 

0 -81 21, 18, 15, . . . 4-

n an = 81  d  18 - 12 = -3  a  21

an = a + ( n – 1) d

– 81 = 21 + (n – 1)(– 3)

– 81 = 24 – 3n

– 105 = – 3n

n = 35

-81 35

 n  an = 0

21 + (n – 1) (–3) = 0,

             3(n – 1) = 21

                        n = 8

0 8
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9 7 5 5-

a3 = a + (3 – 1) d = a + 2d = 5 (1)

a7 = a + (7 – 1) d = a + 6d = 9 (2)

(2) (1)

a = 3, d = 1

3, 4, 5, 6, 7, . . .

301 5, 11, 17, 23, . . .  6-

a2 – a1 = 11 – 5 = 6, a3 – a3 = 17 – 11 = 6, a4 – a3 = 23 – 17 = 6

k = 1, 2, 3, (ak + 1 – ak)

d = 6 a = 5 

n an = 301 301 n A.P

an = a + (n – 1) d

301 = 5 + (n – 1) × 6

301  = 6n – 1

n

n

301

3 7-

3

12, 15, 18, . . . , 99

an = 99   d = 3  a = 12

an = a + (n – 1) d
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99 = 12 + (n – 1) × 3
87 = (n – 1) × 3

n – 1 = 

n = 29 + 1 = 30

30 3

11 10, 7, 4, . . ., – 62 8-

l = – 62 d = 7 – 10 = – 3 a = 10

l = a + (n – 1) d

11

 62 = 10 + (n – 1)(–3)

– 72 = (n – 1)(–3)

n – 1 = 24

n = 25

25

14 15 11

a15 = 10 + (15 – 1)(–3) = 10 – 42 = – 32

-32 11

3 -62 11 11

`1000 8% 9-

30

` `80

` `160
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` `240

80, 160, 240, . . .

80 
d = 80 a = 80

a30 30

a30 = a + (30 – 1) d = 80 + 29 × 80 = 2400

`2400 30

19 21 23 10-

5

...........
23, 21, 19, . . ., 5

n

 an = 5 a = 23, d = 21 – 23 = – 2

an = a + (n – 1) d

5 = 23 + (n – 1)(– 2)

– 18 = (n – 1)(– 2)     

n = 10  

10

6.2   

an n d a 1

S. No. a d n an

(i) 7 3 8 . . .

(ii) – 18 . . . 10 0
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(iii) . . . – 3 18 – 5

(iv) – 18.9 2.5 . . . 3.6

(v) 3.5 0 105 . . .

2

30 10, 7, 4 ...... i

11 ii

3

a2 a3 = 26 a1 = 2 i

a3 a1 a4=3 a2=13 ii

a3 a2 a4 9 a1 = 5 iii

a5 a4 a3 a2 a6 = 6 a1 = -4   iv

a5 a4 a3 a1 a6 = -22 a2 = 38 v

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

5

(i) 7, 13, 19, . . . , 205 (ii) 18, 15 , 13, ..., -47

150 11, 8, 5, 2 . . . 6

31 73 16 38 11 7

0 -8 4 9 8

7 10 17 9

1000 100 100 10

7 11

4 250 10 12

n n 3, 10, 17, . . . 63, 65, 67, . .. 13

12 5 7 16 14

20 3, 8, 13, . . ., 253 15
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44 10 6 24 8 16

`200 `5000 1995 17

`7000

n 6.4
`1500 `1000 6.1

21 `2000

1000 1500 2000

21 21

21

(Gauss) 6.4.1

10 10

5050 100 1

S = 1 + 2 + 3 + . . . + 99 + 100

S = 100 + 99 + . . . + 3 + 2 + 1

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

 = 101 + 101 + . . . + 101 + 101 100

S 5050

5050

Carl Fredrich Gauss 
(1777-1855)
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n 6.4.2

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

a + (n – 1) d n

Sn n

n

n =  

Sn n

Sn l Sn Sn

c 6.1

21 1000, 1500, 2000, 2500, . . .,

n = 21 d = 500 a = 1000

Sn

Sn
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`1,26,000 21

20 Sn S

n S20

n d a Sn

n (n-1) n

an = Sn – Sn – 1

20 1050 14 10 11-

 a=10 n=14 Sn = 1050

Sn  

1050

910 = 91d      
d  = 10

a20 = 10 + (20 -1) 10 = 200

78 24, 21, 18, . . . 12-

n Sn = 78 d = 21 – 24 = –3 a = 24

Sn   

3n2 – 51n + 156 = 0

(i) 16, 11, 6 .....;  23 (ii) -0.5, -1.0, -1.5, .....; 10

(iii) -1,      ,   101
4

3
2

2020-21

SCERT T
ELA

NGANA



148

n2 – 17n + 52 = 0

(n – 4)(n – 13) = 0

n = 4  13

13 4 n

78  13 4 1

(d) a (0) 13 5 2

13-

n ii 1000 i

S = 1 + 2 + 3 + . . . + 1000 i

Sn

S1000 =    =  500 × 1001 = 500500

500500 1000 

Sn = 1 + 2 + 3 + . . . + n (ii

n=(l) a=1

Sn Sn

an = 3 + 2n n 24 14-

an = 3 + 2n

a1 = 3 + 2 = 5

a2 = 3 + 2 × 2 = 7

a3 = 3 + 2 × 3 = 9
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5, 7, 9, 11, . . .

7 – 5 = 9 – 7 = 11 – 9 = 2

d=2

d = 2 a = 5 n = 24 S24

S24

672 24

700 7 600 15-

10 ii i

7 iii

i

an n

a7= 700 a3=600

a + 2d = 600 (1)

a + 6d = 700 (2)

a = 550 d=25 

550

a10 = a + 9d = 550 + 9 × 25 = 775 ii

775 10

S7 iii

4375 7
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 6.3         

1

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

(iii) 0.6, 1.7, 2.8, . . .,  100  (iv) 11

2

(i)  7+10    +14+........+84 (ii) 34+32+30+....+10 (iii) -5+(-8)+(-11)+...+(-230)

(AP) 3

Sn n an=50 d=3 a=5 i

S13 d a13=35 a=7 ii

S12 a d=3 a12=37 iii

a10 d S10=125 a3=15 iv

an n Sn=90 d=8 a=2 v

a n Sn=-14 d=2 an=4 vi

a 9 S=144 l=28 vii

9 350 17 4

51 18 14 5

n 289 17 49 7 6

an a1, a2, . . ., an 7

(i) an = 3 + 4n (ii) an = 9 – 5n

15

S1 4n – n2 n 8

n 10

40 6 9

7 700 10

`20

2020-21
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11

2 1

3 12

B A A (Spiral) 12

A

A B

13 2.0 1.5 1.0 0.5 

(Spiral)

A, B, A, B, . . ., l1, l2, l3, l4, . . .

19 20 200 13

200 18

5 14

10 3

2 × 5 + 2 × (5 + 3)

A     B

5m    3m    3m       
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(Geometric Progression) 6.5

(i) 30, 90, 270, 810 ..... (ii)

(iii) 30, 24, 19.2, 15.36, 12.288

3 i

ii

0.8 iii

r

0.8 3 iii ii i

r a

r a

ar 

ar . r = ar2 

a, ar, ar2  .....

r

an n a2 a1

a1, a2, a3 .... an ...

n
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4 i

1, 4, 16, 256 ..............

`500 10% ii

550, 605, 665.5 ......

iii

16

256, 128, 64, 32, .....

18 iv

0.9

18,16.2,14.58,13.122........

  1. 6, 12, 24, 48, ..... 2. 1, 4, 9, 16, ......

  3. 1, -1, 1, -1, ..... 4. -4, -20, -100, -500, .....

.1

.2
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r a (G.P)

r = 2 a =3 16-

a

(r)

r = 2 a =3

  ar   3  2  6

    

 6  2  12

3,6,12,24,......

r a 256 17-

a, ar, ar2, ar3, .....

= 256, -128, 64, -32,......      

18-

a1, a2, a3 ....

a3 a2 = -5 a1 = 25

19-

(i) 3, 6, 12, ..... (ii) 64, -32, 16,

(iii)
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a1, a2, a3, .....an ..... (i)

2

(ii)

(iii)
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6.4

1

10% `5,00,000 i

100 30 ii

2

24 iii

r a 2

(i) a = 4;  r = 3 (ii) ;  

(iii) a = 81; r = (iv) ;   r = 2

3

(i) 4, 8, 16 ..... (ii)

(iii) 5, 55, 555, .... (iv) -2, -6, -18 .....

(v) (vi) 3, -32, 33, .....

(vii) (viii)

(ix) 0.4, 0.04, 0.004, .....

x x, x + 2, x + 6 4

2020-21
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n 6.6

30 3

3

3   

= 3 × 30 = 30 × 31

= 30 × 3(2-1)          

= 90           

3

= 3 × 90 = 30 × (3×3) 

= 30 × 32 =  30 × 3(3-1)

= 270

3

= 3 × 270 = 30 × (3×3×3)

= 30 × 33 = 30 × 3(4-1)

= 810

30, 90, 270, 810, ....

20

20

= 30 × 319 = 30 × 3(20-1)

n 35 25

(r) a1 a1, a2, a3 .....
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  a2 = ar = ar(2-1)

a3 = a2×r = (ar) × r = ar2 = ar(3-1)

a4 = a3×r = ar2 × r = ar3 = ar(4-1)

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

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

n      an = a.rn-1

an = arn-1 n r a

n 20 20-

a

128 21-

r a = 2

128 n

an = arn-1 = 128
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n

10 192 6 24 22-

a3 = ar2 = 24 ...(1)

a6 = ar5 = 192 ....(2)

(1) (2)

r3 = 8 = 23

r  = 2

a=6 (1) r

  a10 = ar9 = 6(2)9  = 3072

6.5

(an) n r 1

(i) (ii) 2, -6, 18, -54

(iii) -1, -3,  -9, -18 .... (iv)

n 10 5, 25, 125, ..... 2

3

a6 a1 = -12 (ii) a7 a1 =  9 (i)

512 2, 8, 32, ..... i 4

729 ii

iii
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12 2 192 8 5

7 6

n n 162,54,18,.... 7

121, 117, 113, . . . 1

n an<0

6 7 2

16 8

25 3

25 45

49 1 4

x x

x

Sx – 1 = S49 – Sx

50 (terrace) 15 5
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m3

4 4 150 6

8

x

x 17 x 8 17 8 25

12% 13 % 15% `5,00,000 7

10

  15 13 12 ........... 10

10=100-82.5=17.5 17.5% 5,00,000
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1

n 2

1

(d)

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

ak + 1 – ak a2 – a1, a3 – a2, a4 – a3, . . ., a1, a2, a3, . . . 2

k

an = a + (n – 1) d n d a 3

n 4

n n l 5

(r) 6

n r a 7

an = a.rn-1
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Coordinate Geometry

7.1

L

(0,0)

7.2

-x (6,0) (2,0)

4 B A

-x -x

A,B,C,D,E,F,G,H (i)

H F E D C B A 8 (ii)

B A C H (iii)
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(-6,0) (-2,0)

-x

(-6 )-( -2 )  - 4 

 | (- 6) - (-2)| = |-4| = 4

-x B(x2,o) A(x,o)

|x2-x1|

 -y 

 -y 

 |y2-y1| (o,y2) (o,y1)

B(0,7) A(o,2)

5 = | 7-2 |

(-4, 0), (2, 0), (6, 0), (-8, 0) (i)

(6, 0) (-4, 0) (ii)

2020-21

1 = 1 -x
1 = 1 -y

1 = 1 -x
1 = 1 -y
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(0, -3), (0, -8), (0, 6), (0, 4) (i)

-Y (0,-8) (0,-3) (ii)

|y2 - y1|

y x

7.3

 -x  -y  B(x2, y1)  A(x1, y1) 

 BQ AP  -x

APQB

AB PQ

-x PQ  =  |x2 - x1| 

B(x1, y2) A(x1, y1)

-y

-y |y2 - y1|

2020-21
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 B (8, 0) A (4,0) 1-

-x |x2 - x1| = |8 - 4| 4

B(-4, 3) A(8, 3) 2-

 y x2 x1

AB = |x2 - x1| = |-4 - 8| = |-12| = 12

 AOB O  (0, 3) (4, 0)   B A 

OA 4 -x

OB 3 -y

AB

 AB2 = AO2 + OB2

AB2 = 42 + 32

AB=

5 AB

(i) A = (2, 0)  B(0, 4) (ii) P(0, 5)  Q(12, 0)

A(7,4) O

2020-21

i.  (3, 8),   (6, 8)  ii. (-4,-3), (-8,-3) iii. (3, 4), (3, 8) (iv)  (-5, -8),  (-5, -12)
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X - Y 7.4

B(x2,y2) A(x1,y1)

BQ AP -X

BQ A AR 

R

OP = x1 , OQ = x2

PQ = OQ - OP 

  = x2 - x1

 APQR 

PQ = AR = x2 - x1

QB = y2,  QR = y1

BR  = QB - QR = y2 - y1

ARB

AB2 = AR2 + RB2

AB2 = (x2 - x1)2 + (y2 - y1)
2

AB = 

  B A

d = 

P(x1,y1) O(0,0) 1

AB= AB 2

2020-21
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B(8, 6) A(4, 2) 3-

(x2, y2) (x1, y1)

x1 = 4,  x2 = 8, y1 = 3, y2 = 6

AB = d =

=

5

(i) (7, 8)  (-2, 3) (ii) (-8, 6)  (2, 0)

B(-4, 4) A(1, -3)

9.5 R(-4, -1) T(5, 2) 1

Q( -5, -2) P (4, 1)

A (4, 2), B (7, 5), C (9, 7) 4-

AC BC AB

2020-21
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AB

=

BC

AC

      

AB BC    = AC     

(9, 7) (4, 2), (7, 5)

(Collinear points) 

(2, 3) (3, 2), (-2, -3) 5-

Q(-2, -3) P(3, 2) PQ,QR,RP

R(2, 3)

PQ = 7.07

QR ( )

PR 1.41                 

R Q P

(-4, 4) (-1,-1), (4, 2), (1, 7) 6 -

A(1, 7),  B(4, 2),  C(-1, -1), D(-4, 4)

ABCD

  AB 

BC  

CD    

2020-21
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DA

AC 

AC = BD AB = BC = CD = DA

ABCD AC BD

7-

C(8, 6) B(6, 4) A(3, 1)

AB

BC

AC

AB BC AC

C B A

(3,5) (7,1) (x,y) y x 8-

B(3, 5) A(7, 1)  P(x, y)

AP = BP AP2 = BP2

 (x – 7)2 + (y – 1)2 = (x – 3)2 + (y – 5)2

(x2 – 14x + 49) + (y2 – 2y + 1) = (x2 – 6x + 9) + (y2 – 10y + 25)

(x2 + y2 - 14x - 2y + 50) - (x2 + y2 - 6x - 10y + 34) = 0

2020-21
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-8x + 8y = -16

x – y = 2

B(– 4, 3) A(6, 5) -y 9 - 

B A P(o,y) (o,y) -y

PA

PB

PA2 = PB2

(6 – 0)2 + (5 – y)2 = (– 4 – 0)2 + (3 – y)2

36 + 25 + y2 – 10y = 16 + 9 + y2 – 6y

4y = 36

y = 9

(0, 9)

AP

BP

(4,3) (6,5) (0,9)

7.1 
1

(i) (2, 3)  (4, 1) (ii) (-5, 7)  (-1, 3)

(iii) (-2, -3)  (3, 2) (iv) (a, b)  (-a, -b)

(36,15) (0,0) 2

(-2, -1)   (2, 3) (1, 5) 3

(7, -2) (6, 4) (5, -2) 4

B(-a,0) A(a,0) 5

2020-21
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(3, -5) (15, 8) (5, 10) (-7, -3) 6

(5, -4) (8, 5) (-1, 2) (-4, -7) 7

8

(i) (-1, -2), (1, 0), (-1, 2), (-3, 0) (ii) (-3, 5), (3, 1), (0, 3), (-5, 1)

(iii) (4, 5), (7, 6), (4, 3), (1, 2)

(-2, 9) (2, -5) -x 9

10 (1, 15) (x, 7) x 10

10 Q(10, y) P(2, -3) y 11

(-5, 6) (3, 2) 12

(13, 14) (5, 8) (1, 5) 13

(-3, -5) (-2,8) P(x,y) y x 14

15

D C B A

ABCD

(3,5) (7,1) (x,y) y x 16

2020-21
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(SECTION FORMULA) 7.5
P

B B A

A

1:2 AB P B A P

O A

B

P (36,15)

B P (x,y) P

AAA BE PC E D x

BPC POD

2x = (36 - x) 2y = 15 - y 
3x = 36 3y = 15

  x = 12 y = 5

y = 5. x = 12 P

P(12, 5) 

OP:PB=1:2

B(x2, y2) A(x1, y1)

m1 : m2 P (x, y)

.......(i)

BT PS AR -x

2020-21
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AA -x PC AQ

PAQ~ BPC 

........(2)

AQ = RS = OS – OR = x – x1

PC = ST = OT – OS = x2 – x

PQ = PS – QS = PS – AR = y – y1

BC = BT– CT = BT – PS = y2 – y

(1)

(1)

 A(x1, y1) m1 : m2  AB P(x, y)

B(x2, y2)

................(3)

(Section formula)

B P A -Y

P K:1 AB P

2020-21
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(Special Case)

  A(x1,y1) P 1:1 

B(x2, y2)

Section Formula 

3:1 (8,5) (4,-3) 10-

  P(x, y)

P(x, y) = (7, 3)

(-1, 4) (3, 0) 11-

(x2,y2)  (x1,y1)   M(x, y) 

M(x, y)

 (-1, 4)   (3, 0) 

M(x, y)

2:3 (8, 10) (3, 5) 1

(12, -7) (2, 7) 2

2020-21
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2020-21

Trisectional points of a line 7.6

B(-7, 4) A(2, -2) 12-

AB Q P

AP=PQ=QB 

1:2 AB P

P

 

Q 2:1 AB Q

Q(-4, 2) P(-1, 0)

(-4, 8) (2, 6) 1

(-6, -8) (-3, -5) 2
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CENTROID OF A TRAINGLE 7.7

C(x3, y3)  B(x2, y2) A(x1, y1)

ABC 

BC AD

G (x, y) 2:1 AD G

G(x, y)

ABC C(1,4) B(6,5) A(4, 2)

D D BC A 1

AP:PD=2:1 P AD 2

2:1 CF 2:1 BE 3

4

2:1
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2020-21

(10, -2) (-7, 4) (3, -5) 13-

(2, -1) 

(2, 5) (2, -2) (-4, 6)

B(3, -8) A(-6, 10) (-4, 6) 14 -

m1:m2 AB (-4, 6)

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

x = a, y = b (x, y) (a, b) 
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2020-21

– 4m1 – 4m2 = 3m1 – 6m2

7m1 = 2m2    

            

m1 : m2 = 2 : 7   

-y

m2

   6

2:7 B(3, -8) A(-6, 10) (-4, 6)

B(-6, -9) A(6, 9) 

AB AB a

AB P(2, 3) b

AB Q(-2, -3) c

AB Q p d

Q P AB e
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-y (1, -4) (5, -6) 15-

K:1 AB K:1

i.e,

O y -y 

-K + 5 = 0,   K = 5

K : 1 = 5 : 1

K=5

=

D(9, 4) C(8, 2) B(6, 1) A(3, 3) 16-

D(9, 4) C(8, 2) B(6, 1) A(3, 3) 

BD AC 

BD AC

AC

DB

BD AC

D C B A

2020-21
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P D(P, 3) C(9, 4) B(8, 2) A(6, 1) 17-

BD AC

15 = 8 + p  p = 7

7.2             

2:3 (4, -3) (-1, 7) 1

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

(-1, 6) (6, -8) (-3, 10) 3

y x (3, 5) (x, 6) (4, y) (1, 2) 4

(1, 4) B (2, -3) AB A 5

AP AB P (2, -4) (-2, -2) B A 6

AB P

B(0, 4) A(-4, 0) 7

2020-21

SCERT T
ELA

NGANA



182

B(2, 8) A(-2, 2) 8

3:2 (a- b, a + b) (a+b , a-b) 9

10

i. (-1, 3), (6, -3)  (-3, 6) ii. (6, 2), (0, 0)  (4, -7)

iii. (1, -1), (0, 6)  (-3, 0)
-5,8 C B 2:3 AB C A(x,y) 11

(3,6)
2:3 AB P(3,6) AB 12

B A

7.8
B(6, 0) A(0, 4) 

AOB

4 -x 6 AOB

-y

AOB

   6 4 12

1
2

1
2

AOB B -y A -x

C(x3, y3) B(x2, y2) A(x1, y1) 1
   A

B            C

Y

X'

Y'

X

2020-21
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B(x2, y2) A(x1, y1) ABC

C(x3, y3)

-x C B A CR BQ AP

BQRC APRC ABQP

ABC ABQP APRC BQRC

ABC

BQ = y
2
,  AP = y

1
,  QP = OP - OQ = x

1
 - x

2

CR = y
3
,  PR = OR - OP = x

3
 - x

1

QR = OR - OQ = x
3
 - x

2

ABC
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ABC

(-3, -5) (-4, 6) (1, -1) 18-

C= (-3, -5) B=(-4, 6) A(1, -1)

ABC

24 ABC

C(7, -4) B(4, 7) A(5, 2) 19-

C(7, -4) B(4, 7) A(5, 2)

ABC

=2

|-2|=2 2

2

1

 (-5, -1)  (3, -5) (5, 2) (i)

 (3, 3) (3, -7) (6, -6) (ii)
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ABCD D(4,5) C(-1, -6) B(-4,-5) A(-5, 7) 20-

BCD ABD D B

ABD

BCD

BCD ABD

72 19 53

(-2, 1) (0, 3) (2, 1) (0, -1)

(2, 0), (1, 2), (1, 6) (i)

(3, 1), (5, 0), (1, 2) (ii)

(-1.5, 3), (6, 2), (-3, 4) (iii)

0
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Collinearity 7.8.1

ABC C(x3, y3) B(x2, y2) A(x1, y1)

(0, 4) (-2, 8) (3, -2) 21-

‘Heron’s Formula’ 7.8.2

h

(i) (1, -1), (4, 1), (-2, -3)

(ii) (1, -1), (2, 3), (2, 0)

(iii) (1, -6), (3, -4), (4, -3)

2020-21
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(Heron)

c b a

15 9 12

S

S - a = 18 - 12 = 6m
S - b = 18 - 9  = 9m
S - c = 18 - 15 = 3m

54

C(-3,-4) B(-1,b) A(1,2) b 22-

A(1, 2), B(-1, b), C(-3, -4) 
x1 = 1, y1 = 2; x2 = -1, y2 = b x3 = -3,  y3 = -4

ABC= 

b b
b

b
b

21 17 15 (i)

(4,3) (4,0) (0,0) (ii)
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7.3 - 

1
(i) (2, 3) (-1, 0), (2, -4) (ii) (-5, -1), (3, -5), (5, 2)
(iii) (0, 0), (3, 0) and (0, 2)

K 2
(i) (7, -2) (5, 1) (3, K) (ii) (8, 1), (K, -4), (2, -5)
(iii) (K, K) (2, 3) and (4, -1)

(0, 3) (2, 1) (0, -1) 3

(2, 3) (3, -2) (-3, -5) (-4, -2) 4

(2, 6) (6, 3) (2, 3) 5

(Straight Line) 7.9

2x + 3y = 12

x 0 3 6 -3
y 4 2 0 6

2x+3y = 12

3y = 12 - 2x

y =

(-3, 6) (6, 0) (3, 2)  (0, 4)

2020-21

1 = 1 -x
1 = 1 -y
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..................., ..................., ..................., ...................

AB

AB

Slope of a Straight line 7.9.1

1. A(1, 2),  B(-3, 4),  C(7, -1)

2. P(3, -5) Q(5, -1),  R(2, 1), S(1, 2)

 y = x + 7

-y 

-x

2020-21

1 - 2 - SCERT T
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OX

l OX  m

l m

                 

-x 0 1 2 3 4 -

-y 0 2 4 6 8 -

-y -x 

y
2
=2 y

1
=0 -y 

.......................... y

........................... x

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

y
3
=4 y

1
=2 y

........................... y

........................... x

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

-y

-x

-y

-x
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y y x x

2 4 - 2 1 1

- - - - - - -

- - - - - - -

-x x y  

Slope of a line joining two points 7.9.2

l B(x2, y2) A(x1, y1)

=

AB m = 

-x l m

AC AB

tan

m

(x2, y2) (x1, y1)

m = tan -x

y

x

-y

-x

2020-21
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(4, 5) (2, 3) 23-

(2, 3) (4, 5) 

1

AB

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

AB
1. A(2, 1),  B(2, 6) 2. A(-4, 2), B(-4, -2)
3. A(-2, 8), B(-2, -2)

-y AB 4

AB B(-8, 2) A(3,2)

-x AB 

x 2 Q(x, 3)  P(2, 5) 24-

x1 = 2,   y1 = 5, x2 = x, y2 = 3

 -2 = 2x - 4   2x = 2   x = 1

2020-21
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7.4 - 

1

(4, -8) (5, -2) (i)

(0, 0) (ii)

(a, -b) (2a, 3b) (iii)

(0, b) (a, 0) (iv)

A(-1. 4 , -3. 7), B(-2.4, 1.3) (v)

A(3, -2), B(-6, -2) (vi)

(vii)

A(0, 4) , B(4, 0) (viii)

Optional Exercise 

(P, 0) -x (0, -1) (0, 7) -y Q 1

P

BC A C(4, -3) B(-2 , -3) A(2, 3) ABC 2

AB CA BC -x BC ABC 3

a>b b a 4

2x+3y-6=0 5

2020-21
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Q( x2, y2) P(x1, x2) 1

P(x,y) 2

|y2 - y1| -y (x1, y2) (x1, y1) 3

|x2 - x1| -x (x2, y2) (x1, y1) 4

m1 : m2 B(x2, y2) A (x1, y1) P(x, y) 5

Q(x2, y2) P(x1, y1) 6

2:1 7

8

(x3, y3) (x2, y2) (x1, y1) 9

|x1 (y2 - y3) + x2 (y3 - y1) + x3 (y1 - y2)|

10

S

c b a ABC

(x2,  y2)  (x1,  y1)

m
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8.1

DEC ABC DE C AB

8.2

i

(ii)

A

B

C

D

E

195
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Similar  Triangles

i
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(iii) (i)

(i) (iii) (ii)

35mm

(35:55)35:45 55mm 45mm

(i) (ii) (iii)

196
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ABCD

ABCD

A'B'C'D'

OA  A1 ABCD  A'B'C'D'

OD D' OC C' OB B' O

 A'B'C'D' ABCD

D1 D C1 C B1 B A1 A A A1

(i) , , ,   

(ii)

(i)

(ii)

O

A B

A' B'D

D' C'

197
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(Similarity of Triangles) 8.3

(ii) (i)

DEC ABC 

, ,

DEC ABC

ABC ~  DEC

~

K

K>1

K=1

K<1

1

____________ (i)

______________ (ii)

______________ (iii)

______________ (iv)

______________ (v)

______________ (vi)

2

(i)

(ii)

(iii)

3

(ii) (i)

198
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DEC ABC

.

ABC

Q P AC AB

PQ||BC ABC

8.3.1

8.1

E D AC AB DE DE||BC ABC

 EN AB DM AC C, D B, E

ADE

BDE

199
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(1)

ADE

CDE

(2)

DE BC DE CDE BDE

( BDE)  =  ( CDE) ...(3)

(3) (2) (1)

B B4 B3 B2 B1 AX XAY

AB1 = B1B2 = B2B3 = B3B4 = B4B = 1cm

C C4 C3 C2 C1 AY

AC1 = C1C2 = C2C3 = C3C4 = C4C = 2 cm

C,B C1 B1

200
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B4C4 B4C4 B2C2

B2C2 || BC

 B3C3 || BC

B4C4 || BC

B1C1 ||B2C2 ||B3C3 ||B4C4 || BC

8.2

DE ABC :

DE || BC

DE1 BC BC DE

E' E 1

EF||QR F E PR PQ PQR 1

PE 3.9 EQ 3 PF 3.6 FR 2.4 (i)

RF  9 PF 8 QE  4.5 PE 4 (ii)

PF 3.6 PE 1.8 PR 2.56 PQ 1.28 (iii)

201
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DE||BC 2

AD(ii) EC (i)

3:2

3:2

O

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

AB

B' A' B A

A' A'

(3+2) B'

P1 P1

3:2 P P

AB

n m m:n

n=2 m=3

AB AX A 1

202
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A1 AX A 2

A1 3

A2

A1, A2, A3, A4, A5 (m+n=5) 5 4

AA1 = A1A2 = A2A3 = A3A4 = A4A5

A5B (m  =  3) A3 A5B 5

C AB A5 B

AC : CB = 3 : 2

DE||BC, ABC 1-

AE AC=5.6

DE||BC ABC

( BPT

AE : EC = 3 : 5 AC = 5.6

5AE = (3 5.6) - 3AE
8AE = 16.8

AE=

203
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LM||AB 2-

AL = x - 3,  AC = 2x,  BM = x - 2 

x BC = 2x + 3

LM||AB ABC

(B.PT)

  

(x - 3) (x + 5)  = (x - 2) (x + 3)    
x2 + 2x - 15  = x2 + x - 6         

2x - x = - 6 + 15    
 x = 9    

O ABCD 3-

ABCD

ABCD

ABCD

X DA AB  O

XO||AB DAB

DE||AB x 1

AD = 8x + 9,  CD = x + 3

BE = 3x + 4, CE = x

AD = x, DB = x - 2 DE||BC ABC 2

EC = x - 1 AE = x + 2

x

204
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.................(1)

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

(2) (1)

XO ADC

XO||DC

AB||DC

AB||DC ABCD

ABCD

EF||AB BC AD F E AB||DC ABCD 4-

  

G EF A,C

EF||AB AB||DC

EF||DC

EG||DC ADC

......(1)

GF||AB CAB

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

(2) (1)

205
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8.1 - 

ST PQR 1

PQR

LN||CD LM||CB 2

DF||AE DE||AC 3

4

5

AB  = AB||CD||EF 6

y x BC = x cm EF = 4.5cm DC = y cm 7.5cm

EF||QR DF||OR DE||OQ 7

206
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OR OQ OP C B A 8

BC||QR AC||PR AB||PQ

O AB||DC ABCD 9

5:3 7.2 10

8.4

60o 40o

80o

207
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AAA 8.4.1
8.3

DEF ABC

PQ AC=DQ AB=DP Q P DF   DE DE>AB

ABC DPQ

PQ||EF 

AA

EF 9 DE 4.5 CA 8 BC 6 AB=3 DEF ABC

FD 12

208
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8.4.2

8.4

DEF ABC

Q P DF  DE DE>AB

PQ AC=DQ AB=DP

PQ||EF

BC PQ

SAS

209
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D 50o  DE 3 AC 4 A 50o AB 2 DEF ABC

DF 6

A D 50o

EF BC C F

C F B E

SAS 8.4.3

8.5

A D

ABC ~ DEF

Q P DF DE

PQ AC=DQ AB=DP

PQ||EF

A= D , B= P , C= Q

 ABC ~ DEF
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1

x 2
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ABC ABC a

BX BC A 1

B4 B3 B2 Bx BX 2

BB1 = B1B2 = B2B3 = B3B4

C' BC B4C B3 B4C 3

A' AB CA C' 4

A'BC'

5.4 1.8 1.65 5-

PQR ABC
B= Q 90o

CAC||PR R

AA ABC ~ PQR

212

2020-21

(VII)
(VIII)
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4.95

0.4 87.6 6-

1.5

EDC ABC

ABC ~ EDC AA

328.5 

7-

CE ABD

B C 90o

A = A

ABD ~ ACE 

1.5+0.3=1.8m
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12m
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8.2           
ADE B 1

ABC ~ ADE (i)

AE 3.6  AD 3.8 (ii)

DE BC 4.2 BE 2.1

12 20 30 2

AB= 7.5 AB||CD||EF 3

y x BC= x EF= 4.5 DC= y

3.6 12 90 4

4

PQR ABC RN CM 5

ABC ~ PNR

AMC ~ PNR (i)

(ii)

CMB ~ RNQ (iii)

BD AC ABCD 6

AB||OC O

PQ=z CD=y AB=x BD PQ CD AB 7

24 6 6 8

EFG ABC H D EGF ACB GH CD 9

FE AB

DCA ~ HGF (iii) DCB ~ HGE (ii) (i)
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AX : DY = AB : DE DEF ABC DY AX 10

 ABC ABC 11

6 5 4 12

4 8 13

1

8.5

(i)

(ii)

8.6-

  ABC ~ PQR 
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 PN QR  AM BC

i

PQN ABM

( ABC ~ PQR) B = Q

M N 90o

ABM ~ PQN

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

DABC ~ DPQR

...............(3)

(3) (2) (1)

3
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8-

ABC ~ PQE

AB2 = PQ2

BC2 = QR2

AC2 = PR2

AB = PQ

          BC = QR  

          AC = PR

ABC  PQR

BC EF 15.4 121 64 ABC ~ DEF 9-

AB=2CD AB||DC  O ABCD 10-

COD AOB

AB=2CD AB||DC ABCD

COD AOB

COD AOB

OCD AOB
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AOB ~ COD

( AOB) ( COD) 4:1

8.3

ABC DEF  AB CA BC F E D ABC 1

XY XY||AC ABC 2

3

DEF 54 ABC EF 4BC 3 ABC~ DEF 4

 AP 1 Q AC P AB PQ ABC 5

APQ ABC CQ 4.5 AQ  1.5 BP 3

4.5 49 81 6

8.6
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8.7

AC BD B ABC

A A ABC ADB

ADB ABC

ADB ~ ABC .......... (1)

BDC ~ ABC

BD (2) (1)

ABC

ADB ~ ABC

BDC ~ ABC

ADB ~ BDC

8.6.1

8.8

B ABC

AC2 = AB2 + BC2

BD AC

ADB ~ ABC

AD.AC = AB2 ...(1)

BDC ~ ABC
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CD . AC = BC2 ...(2)

(2) (1)

AD . AC + CD . AC = AB2 + BC2

AC (AD + CD) = AB2 + BC2

AC . AC = AB2 + BC2

800

8.9

ABC
AC2 = AB2 + BC2

B 90o

PQR

QR=BC PQ=AB Q

Q 90o PR2 = PQ2 + QR2 PQR

(1) PR2 = AB2 + BC2

(2) AC2 = AB2 + BC2

(2) (1) AC = PR

PQR ABC

AB = PQ

BC = QE

AC = PR
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B= Q 

Q 90o

B 90o

20 25 11-

C 90o ABC

 

252 = 202 + BC2

BC2 = 625 - 400 = 225

15

A ABC CM BL 12-

4(BL2  + CM2) = 5BC2

A 90o ABC CM BL

ABC

BC2 = AB2 + AC2 .............. (1)

BL2 = AL2 + AB2 ABL

AC L

4BL2 = AC2 + 4AB2

CM2 = AC2 + AM2 CMA

AB M CM2
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...(2)
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CM2

 4CM2 = 4AC2 + AB2....... (3)

3  2

4(BL2 + CM2) = 5(AC2 + AB2)

1   4(BL2 + CM2) = 5BC2

ABCD O 13-

OB2 + OD2 = OA2 + OC2

 Q AB P PQ||BC O

DC

PQ||BC

  PQ AB  PQ DC B= C 90o

BPQ 90o CQP 90o

 APQD  BPQC  
OB2 = BP2 + OP2 .............. (1) OPB

OD2 = OQ2 + DQ2 (2) OQD
OC2 = OQ2 + CQ2 (3)  OQC

OA2 = AP2+ OP2 OAP
(2) (1)

OB2 + OD2 = BP2 + OP2 + OQ2 + DQ2

= CQ2 + OP2 + OQ2 + AP2 BP = CQ DQ = AP

= CQ2 + OQ2 + OP2 + AP2

= OC2 + OA2 (4) (3)

CD AB C 90o ACB 1

9 15 2

12
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AD BC 3

AB2 + CD2 = BD2 + AC2

2 6 14-

x

(2x + 4) (2x + 6)

(2x + 6)2 = x 2 + (2x + 4)2

4x2 + 24x + 36 = x2 + 4x2 + 16x + 16

x2 - 8x - 20 = 0

(x - 10) (x + 2) = 0

x = 10  x = -2

x

x = 10 

24 26 10

p AB=C  CA=b BC=a C ABC 15-

(ii) pc = ab (i) AB C

CD AB CD p (i)

 ABC=

        

ABC=    

=     
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cp = ab ...(1)

C ABC (ii)

AB2 = BC2 + AC2

c2 = a2 + b2

8.4 - 
1

E D B ABC 2

BC AB

AE2 + CD2 = AC2 + DE2

3

PM QR M QR P PQR 4

PM2=QM.MR

AC BD ABD A 5

(i)  AB2 = BC.BD.

(ii) AC2 = BC.DC

(iii) AD2 =  BD.CD

AB2 = 2AC2 C ABC 6

ABC O 7

OF AB OE AC OD BC

OA2+OB2+OC2-OD2-OE2-OF2 = AF2+BD2+CE2 (i)

AF2 + BD2 + CE2  = AE2 + CD2 + BF2 (ii)
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18 24 8

12 11 6 9

BC D 10

9AD2 = 7AB2 BD BC

B ABC 11

BC E D

8AE2 = 3AC2 + 5AD2

B ABC 12

ACD ABE AB AC

13

14

8.7

1

p ABC

~p ABC ABC p

p ~p p

p p
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~p

p ~p p ~p ~p p 

S  2 + 2 = 4

~S 2 + 2 4

2

p q q p q p

q p q p p q

p q C= B  AB=AC ABC

q p AB=AC C= B  ABC

3

1

PQS ~ TQR
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1.82 2

12.2

6.1

AB p Q DP AC ABCD 3

CQ PQ QA QD

M B AMP ABC 4

(ii) ABC ~ AMP   (i)

1000 5

1 1200

2:1 CB AC Q P C 6

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

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

1
2
3

(i)
(ii)
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4

5

6

7

8

9

10

11

12

13
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Tangents and Secants
to a circle

9.1

9.1.1

PQ OSCERT T
ELA
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PQ PQ (i)

PQ AB B A PQ (ii)

(Secant)

(Trangent) PQ A (iii)

"Tangere" Tangent

1583 (Thomas Fineki)

9.2

4 1

2

3

AB P

P

P AB

P AB

P

Q3,Q2,Q1

Oo
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PQ

(Point of Contact)

9.1

OP  xy P  O

OP XY XY OP

Q O Q XY P

Q

XY Q

A'B' AB P P

P AB P

P p A'B'

AB

Oo
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( OP OQ

OQ>OP

XY O XY

OP

5.3

OP 

 OP XY

Normal 

9.2.1

 

OP P i

XY P ii
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PRQ QPX
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P P O

P O 1

OP

XY P 2

P XY 3

P

9.2.2

OP 10 P 6 O

9.1

OA PA 

  OP2 =  OA2 + PA2 OAP,

102 =  62 + PA2 
100  =  36 + PA2

PA2 = 100 - 36
= 64

  PA =  = 8 cm
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ELA
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9.1

1

i

ii

iii

iv

v

vi

Q O PQ P 5 2

PQ OQ 13

3

15 9 4

5

9.3

P i

P ii
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P P iii

(i)

(ii)

PA (iii)

B A PB

A P

PB PA P PB PA (iii)

9.2

P PB PA P O

PA PB

OP OB OA

90o 9.1

OBP OAP

OA OB

OP OP

RHS

PA=PB(CPCT)SCERT T
ELA

NGANA
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9.3.1

P P O

PO M PO (i)

MO PM M (ii)

B A

PB PA PB PA (iii)

OA

90o

9.1 PA OA

PB

1

OQP OR OQ PR PQ O

ORP
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OQP = ORP = 90o 9.1

OP OQ OR

  

 OP 

2-

C1 O C2 C1

P C2 AB

P O AP PB

OP P C2 AB

9.1

AP PB OBP OAP

AB  OP

AQ AP A O 3-

   

Q P AQ AP A O

 

  

= 

AP AQ 9.2

APQ

APQ + AQP + PAQ = 180°
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ELA
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9.1

AB+CD = BC + DA ABCD 4-

DA CD BC AB

S R Q P

S R Q P DA CD BC AB ABCD

DA CD BC AB

9.2

AP = AS

BP = BQ

DR = DS

CR = CQ

AP + BP + DR + CR  = AS + BQ + DS + CQ

(AP + PB) + (CR + DR) = (BQ + QC) + (DS + SA)

AB + CD = BC + DA

SCERT T
ELA
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60o 5 1-

 

PB PA 5 O

P O APB = 60o 60o P

APB OP

P  OPP

sin30   OAP

10 OP  

5 O

OP P 10

9.2
PB PA

OAP OA=5 OAP
P

OB OA BOA  BOA=120o OB OA

BOA B A

9.2
1

i
(a) 60° (b) 30° (c) 45° (d) 90°

25 Q 24 Q ii
24.5cm (d) 15cm (c) 12cm (b) 7cm (a)
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AQ AP O (iii)
90° (d) 80° (c) 70° (b) 60° (a)

PB PA P O (iv)

80° 

80° (d) 70° (c) 60° (b) 50° (a)

AB X1Y1 XY O (v)

B X1Y1 A XY C

60° (d) 90° (c) 100° (b) 80° (a)

3 5 2

3

3 4

DC=3cm BD =9cm BC D

AB AC

10 6 5

6 4 6

7

AB ABC 8

BC P P AC

R O 9

SCERT T
ELA
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9.4

AB l

(Wash Basin)
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A = lb
 l  

b  
1

A = s2 s 2

A= bh b  3

A= r2 r 4

9.4.1

(iii) (ii) (i)

(APB)

(AQB)

r O OAPB

x AOB

SCERT T
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r2

1o

xo

APB r O

APB OAPB - OAB

- OAB

7 1

(i) 60° (ii) 30° (iii) 72° (iv) 90° (v) 120°

10 14 2

AOB = 120o 21 AYB 1-

AYB = OAYB - AOB

OAYB

462 (i)

RHS

BMO

SCERT T
ELA
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AB M

OM x

OMA

OM

AM

AB 2AM 21

AOB

cm2

cm2 (2)

(2) (1)

AYB

=  271.047  
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ELA
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O QR PR 7 PQ 24 2

OQRR  - PQR

QPR 90o QR

QR2 = PQ2 + PR2  QPR

= 242 + 72

= 576 + 49

= 625

QR =  = 25 cm

QR

(25)

OQPR r2

245.53 (1)

QPR PR PQ

7 24

84 (2)

(2) (1) 

245.53 84

161.53 cm2

14 6 3-

( 1.732  `5

SCERT T
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 14  

6 -

r2     

14 14 616  (i)

6 a2       

6 14 14          

509.21     (ii)

(ii) (i)

6 616 509.21

106.79

6 `5 

106.79 ` 5

`533.95

9.3 - 

10 1

3.14

(ii) (i)

120o 12 2

 = 3.14  1.732

(Wipers) 3

115o 25

10 ABCD 4

3.14

SCERT T
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7 ABCD 5

BPC APD

OACB 6

3.5 O

OD 2

21 CD AB 7

AOB = 30° 7

2 10 8

=3.14

1

Q P 5 8 PQ 2

TP T

3

4 A 8 AB 4

3 B

SCERT T
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AC B  BD B 90o BC 8 AB 6 ABC 5

A D C B

B A 6

AB 3 AC 8 C

BC 7 AB 14 ABCD 7

AD BC DC

1

2

3

4

5

6

SCERT T
ELA
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10.1

     

1

(Tent) (ii) (i)

(iv) (iii)

(v)

5 2
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Mensuration 
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Volume

l
b
h

lbh 2(lb+bh+hl) 2h(l+b) 1

a a3 6a2 4a2 2

-

2

3

r

h

r2h 2 r(r+h) 2 rh 4

- 5

r
h
l

r2h r(l+r) rl 6

r r3 4 r2 4 r2 7

r r3 3 r2 2 r2 8

     

1

5 2
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2 10 7 1-

7 (r)

10 (h)

l2 = r2 + h2 l

12.2

 rl

=  268.4

  268.4

2

134.2

`3 7 2 2-

10

2(d)

2 r(r + h)

2 8

50.28
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50.28

`3

10 50.28 3 10

`1508.4

3-

r

2r  

  =  2r  

(l)

S1   4 r2

S2 2 rh = 2 r x 2r = 4 r2

S3

S1:S2:S3 4 r2:4 r2: r2     

4:4:    

(basin) 1000 4-

1000 21

(r)  21   

2 r2

21

2772
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2772       

27721000   1000   

2772000      

 277.2

21 14 5-

ii i

iv iii

(r) 14cm

(h) 21cm

r2 (14)2 616 (i)

2 rh 2 14 21 1848 (ii)

2 (iii)

  2  616 1848 3080

r2h (iv)

616 21 12936

2.1 6-

(r) 2.1

4 r2
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cm3

3.5 7-

(r) 3.5

cm3

3 r2

115.5

10.1 - 

10 24 7 1

100 (Shuttle cocks) 2

100 7 35

7 6 3

4

4 3 (Self help group) 5

1000

3:1 6

50 7 11 7
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8 12 8

3.14  

70 4070 9

10.2

(Capsules)

(CSA) (CSA)

CSA TSA

(Toy)

255
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III - II - I - 

CSA CSA

TSA CSA CSA

8-

3.5 5
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= -

20 15 9-

p=3.14

ABC

AC 20 AB 15

ABC

BC2 = AB2 + AC2

BC2 = 152 + 202

BC2 = 225 + 400 = 625

BC 25

OB y OA x

ABO ABC BOA BAC ABC ABO

257
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BOA ~ BAC

y 9 x 12
OB 9 OA 12

ABC

CAA1 BAA1

 

   

      

3768      

CAA1 BAA1

OA AC OA AB
 12 15

420 cm2

420 3.14  cm2 

1318.8 cm2 

26 10-

3 5 6

= 3.14 (Yellow) (Orange)

l r
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h1 r1

r 2.5 h 6
r1 1.5 h1 20

+ -

 2 r1h1 + 
 r1 (2h1 + r1)

= 3.14 × 1.5 (2×20+1.5) 
= 3.14×1.5×41.5 
= 4.71×41.5 
= 195.465  

195.465

10.2
4 6 1

=3.14
2

6 10 8
=3.14

(Capsule) 3
5 14 Capsule

64 4
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8 1.4 5

20

6

7

8

3.5 10

10.3

8 15 7

300

0.08 20

8 7 15

15 7

=  1128.75m3

300 m3

20 0.08 m3

1.6 m3

= 1128.75 - (300.00 + 1.60)
1128.75 - 301.60 = 827.15
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11-

7 12 4.2

  h1 = 7

h2 = 12

r 2.1

5% (Wire) 1

2
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15 12 12-

10

x

2x

2 2(2x) 4x

r2h   r3

2 x3 m3

12

15

r2h

(6)215

   540   

10

10

10

2 x3 × 10 = 540

   

x3 = 27   
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x3 = 33  

x = 3

(2x)

 6 2 3

 13-

4 2 6 3

OLM LMN ABCD

r2h = x 32 x 6 = 54 m3

m3

m3

=

=    

 54  

     m3

263

2020-21

SCERT T
ELA

NGANA



1 14-

2

1

(r) 0.5

h 2

= 0.5 2

10.3 

42 20 2.8 1

7.5

2

7

7 3
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9.8 5 4

3.5

5

7 10 5

3

4

7 (Marbles) 1.4 6

5.6

15 (Cuboid) Pen stand 7

1.4 0.5 3.5 10

10.4

(DWACRA)

(Gold)
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6 24 15-

r

  

r3  3  3  24  3  3  3  8

r3  33  23

r 3 2  6

6
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14 10 6 16-

R 5

r 3

      

 

        

.......................(i)

14

7

(Wire) 18 8 1 1

(Wire)

2

9.5 1.44 1.57 (Sump)

95 60

3.14
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= h

 r2h

 7  7  h    49 cm3 ......................... (2)

   

  (2) (1) 

=  1.33

1.33 

6 5 15 17-

   r 15

2250 cm3

(h) 6

(R)

R2h
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(wire) 0.2 6 18-

6

3

0.2

0.1

h

h

3600 36

36
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4 (lead) (Cube) 44 19-

44

2

x

x

x = 2541

2541

4.2 21 42 66 20-

2.8

lbh

66 42 20 cm3

2.1

2.8

r2h
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x

x

 x 1500

1500

10.4 - 

6 4.2 1

10 8 6 2

14 22 7 20 3

(Plat form)

7 15 14 4

6 12 15 12 5

(Cone)

2 1.75 5.5cm 10cm 3.5cm 6

5 8 7

0.5

3 4 28 8
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150 2 4.1 1

20 12 2

6.75

3

7 12 4.2

9 12 15 4

6 3 36 5

1

2
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 Trigonometry

11.1

13 (Jainath)

(Slider)SCERT T
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B C A

B ABC

 

1

AB

2

AB

AB

ABSCERT T
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11.1.1
B ABC

AC A CAB ABC

(hypotenuse)

BC A

A BC A

A AB

AC

A BC

A    AB  

C A

X (i) 2 R 1

Y (ii)

C 1

A 2SCERT T
ELA
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1

A 2

A E D C B

9 6 3

ES DR CQ BD 16 12 8 4 E D'C B 3

RS QR PQ AP 4

AS AR AQ AP 5

BAP=Q

CAQ=Q

DABP

DACQ

DADR

DAES

 

11.2
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11.2.1

A AES ADR ACQ ABP

S R Q P E D C B

A AES ADR ACQ ABP

A

"Sinx" x A "SinA" "Sine A"

"Sine"

"cosA" "cosineA" A

"cosx" x A

"cosine"

"tangent"

B ABC

A ABC
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BC
AC

A BC
AC

A BC

A AB

sin  A     sinA 

cosine  A     cosA 

tangent  A     tanA 

tan C (iii) cos C (ii) sinC (i) 1

XZ = 17cm Y XYZ 2

tan X (iii) cos Z (ii) sin X (i)  YZ = 15cm

cosx sinx QR=24cm PQ=7cm x P Q PQR 3

BC-CA=7cm BC + CA = 23cm C ABC

tanB sinA 

x sin =    1

1 cos A sinA 2

A tan tanA 3

4
3
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cosecA cosecA "cosecantA" sinA

tanA "secA" "secantA" cosA

"cotA" "cotangentA"

secA cotA

cosec

sinA

cosecA

A

A

cotA secA

cotA tanA

A tanA 1 - 

tanA

tanA

3:4

3k BC A

k 4k AB

ABC

ASCERT T
ELA
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AC2 = AB2 + BC2

(3k)2 = (4k)2 25k2

AC

5k

sinA cosA

cosecA , secA , cotA

A P sinA sinP P A 2 -

sinA sinP

 sinA  .........  ABC

sinP  .........   PQR

k .......... 1  

(1)

ABC~ PQR

A P

PQ =  29 R PQR 3 -

 PQR = QR = 21

cos2  - sin2 (ii)  cos2  +  sin2  (i)

SCERT T
ELA
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PQR

  20

sin  

cos  

cos2  +  sin2    

cos2  - sin2      

 11.1 

cosA 17cm  15cm 8cm CA BC AB ABC 1

tanA sinA

tanQ-tanR Q=90o QR=25cm PQ=7cm PQR 2

BAC= b = 25 a = 24 B ABC 3

 tan  cos  

tanA sinA cosA 4

cos A sinA 3tanA = 4 5

A  X  cosA  cosX  X A 6

cot 7

(ii) (i)

tanA B ABC 8

cos A  cos C - sin A  sin C (ii) sin A  cos C +  cos A  sin C (i)

29

21
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11.3
30o,60o,90o

cos45o tan60o sin30o

cos0o sin0o 

45o 11.3.1

B  A B C  

A C 45o BC = AB

AB BC = a

AC2 AB2 + BC2

= a2 + a2 2a2

AC a

sin45o

cos45o

tan45o

 cosec45o sec45o  cot45o 

60o 30o 11.3.2

60o 30o 

90o 60o 30o

45o

45o

45o

45o

SCERT T
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A B C 60o 60o ABC

AB BC CA 2a

AD BC A

BC A AD ABC  

BAD CAD 30o

BC D

BD a

ABD

AB = 2a BD=a

AD2 AB2 - BD2

      = (2a)2 - (a)2 = 3a2

  AD a

sin60o

cos60o

tan60o

cot60o sec60o cosec60o

cot60o sec60o cosec60o

cot30o sec30o cosec30o tan30o cos30o sin30o

90o 0o 11.3.3

90o 0o 60o 45o 30o

SCERT T
ELA

NGANA



284

2020-21

AB r AC

AC BC C B

AB

AC AB

C AB A

A B2 B1 B C AB

AB AC A C 0

r B A

(I) II

sinA cosA

 AC=AB=r   BC=0    Ao=0

sin0o 0 cos0o 1

tanA

tan0o

    

cosec0o 1
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0o

AB AC

A

B C

A Y X

BC

90o A

BC AC A B

AB C 90o A

r AC

(II) III

sinA cosA

AC=BC=r AB = 0 A=90o

sin90o 1 cos90o 0

coto  = 2

sec0o = 1 3

(I) 

cot90o cosec90o tan90o
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11.1

A 0o 30o 45o 60o 90o

sinA 0 1

cosA 1 0

tanA 0 1

cotA 1 0

secA 1 2

cosecA 2 1

AC BC ACB = 30o AB = 5cm B ABC 4-

ACB = 30o AB = 5cm

BC

AB BC

AB  C BC

  tanC

    

cosA sinA 90o 0o A

sinA > sinB  A > B

cosA > cosB A > B

SCERT T
ELA
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tan30o

BC 5 cm

ABC

60o 6 5 -

AOB 60o 6cm OB OA

OC AOB AB OC

COB 30o

COB

sin30o

BC

AB 2BC

2 3 6cm

6cm

AD500 "sine"

sine "sinus"

(1581-1626)

"sin"

SCERT T
ELA
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QPR PR=6cm PQ=3cm Q PQR 6-

PRQ

PR = 6cm PQ = 3cm

sinR

sinR

PRQ = 30o

QPR = 60o  

B A    7-

A - B = 30o ............... 1

A + B = 60o ............... 2
 2 1

A = 45o B = 15o

11.2 
1

(i) sin 45o + cos 45o (ii)

(iii) (iv) 2 tan245o + cos230o - sin2 60o

(v)

2

(i)

(a)  sin 60o (b)  cos 60o (c)  tan 30o (d)  sin 30o
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(ii)

(a)  tan 90o (b)  1 (c) sin 45o (d) 0

(iii)

(a)  cos 60o (b)  sin 60o  (c) tan 60o (d) sin 30o

sin(60o + 30o)  sin 60o  cos 30o + sin 30o cos 60o 3

cos(60o + 30o) = cos 60o cos30o - sin 60o  sin 30o 4

QR PQ = 6cms RPQ = 60o Q PQR 5

PR

YZX YXZ XZ = 2x YZ = x Y XYZ 6

sin (A + B) = sin A + sin B 7

11.4
90o

B ABC

90o 90o B

o

A + C = 90o

C A

AB BC x A = x 

    

 0o <   < 90o
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sin x = cos x = tan x =       

cosec x = sec x = cot x = 

C = 90o - x A = x C = 90o - A A + C = 90o

(90o - x) ABC

sin(90o - x) = cos(90o - x) = tan(90o - x) =   

Cosec(90o - x) =  sec(90o - x) =  cot(90o - x) = 

ABC (90o - x) xo 

sin(90o - x) = cos x cos(90o - x) sin x

tan(90o - x) = = cot x cot(90o - x) = = tan x

cosec(90o - x) = = sec x sec(90o - x) = =cosec x

    

90o 0o

sin (90o - A) = cos A cos (90o - A) = sin A

tan (90o - A) = cot A        cot (90o - A) = tan A 

sec (90o - A) = cosec A cosec (90o - A) = sec A
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8-

cosec A = sec (90o - A)

cosec 55o = cosec (90o - 35o)

 cosec 55o = sec 35o    

1 

A 7A  cos 7A = sin(A - 6o) 9 -

COS7A = sin(A - 6o)

sin (90 - 7A)  = sin (A - 6o)

(A - 6o) (90 - 7A)

90o - 7A = A - 6o

8A = 96o

 A = 12o

A + B = 90º sin A = cos B 10-

sin A = cos B ...(1)

1 cos B = sin (90o -  B)

sin A = sin (90o -  B)

A = 90o -  B B A

A + B = 90o

45o 0o sin 81o +  tan 81o 11-

sin 81o = sin(90o - 9o) = cos 9o

tan 81o = tan(90o -  9o) = cot 9o

sin 81o + tan 81o = cos 9o + cot 9o

SCERT T
ELA

NGANA



292

2020-21

C B A ABC 12-

C B A

A + B + C = 180o

2

'sin'

11.3 

1

(i) (ii) cos12o - sin78o (iii) cosec 31o - sec 59o

(iv) sin 15o  sec 75o (v) tan 26o  tan64o

2

(i) tan 48o tan 16o tan 42o  tan 74o = 1

(ii) cos36o  cos 54o - sin36o sin 54o = 0

A 2A tan 2A = cot(A - 18o) 3

A + B = 90o B A tanA = cot B 4

C B A ABC 5

45o 0o sin 75o + cos 65o 6
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11.5

(Identity)

(a + b)2 = a2 + b2 + 2ab

B ABC

AB2 + BC2 = AC2 ....(1)

AC2

(cos A)2 + (sin A)2 = 1

cos2A (cosA)2

(cos A)2 = cos2A cosA2

cos2A + sin2A = 1

A A

cos2A + sin2A = 1

AB2 + BC2 = AC2 1

AB2 1
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1 + tan2 A  = sec2A

BC2 1

cot2A + 1 = cosec2A

    

A  90o  A  0o 

sec2 A - tan2A = 1 cosec2A - cot2A = 1

    

cos C SinC = (i)

cot cosec (iii) sec x tanx = (ii)

    

(i) (ii) sin 5o cos 85o + cos5o sin 85o

(iii) sec 16o  cosec 74o - cot 74o tan 16o

cot  + tan  = sec   cosec 13-

LHS = cot  + tan 
SCERT T

ELA
NGANA



295

2020-21

tan2  + tan4  = sec4  - sec2   14-

L.H.S = tan2  + tan4

= tan2  (1 + tan2 )  

= tan2  . sec2

= (sec2  - 1) sec2

  = sec4  - sec2  = R.H.S 

= cosec  + cot 15-

LHS

11.4 

1

(i)  (1 + tan  + sec ) (1 + cot  - cosec )

(ii) (sin  + cos )2 + (sin  - cos )2

(iii)  (sec2  - 1) (cosec2  -1)
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 (cosec  - cot )2 = 2

3

4

5

secA (1 - sinA) (secA + tanA) 6

(sinA + cosec A)2 + (cosA + secA)2 = 7 + tan2A + cot2A 7

(1 -  cos ) (1 +cos ) (1 + cot2 ) 8

sec  -  tan sec  + tan  = p 9

cos cosec  + cot  = k 10

1

sec2  = 1 + tan2 2

(cosec A - sin A) (sec A - cos A) 3

4

5

6
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B ABC 1

2

3

0o,30o,45o,60o 90o 4

cosecA secA 1 1 1 cosA sinA 5

1

sin (90o- A) = cos A, cos (90o- A) = sin A 6

tan (90o- A) = cot A, cot (90o- A)  = tan A

sec A (90o- A) = cosec A, cosec (90o- A) = sec A

sin2 A + cos2 A = 1 7

sec2 A - tan2 A = 1 0o < A < 90o

cosec2 A - cot2 A = 1 (0o < A < 90o)

AA
cosAsinA

A

A
tan A
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12.1

8848

147 

Applicatoins of Trigonometry

2020-21
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(Surveyors))

Theodelites

Great Trignometric survey 19

1852 Theodolites

1856 160km

Theodolites

Theodolites

12.2

(i)

(ii)

(iii)

o (Clock tower) d 1-
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o 2-

x

DAC = ACB =  

1 3-

h 2

 BDA = DAE 

2020-21
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8 4-

60o

 OAB 

OB = 8

AOB 60o

h AB

AOB OAB

tan

tan60o

  

     

1

(i)

h 2

Q1 < Q2 2 1 d

d 1

x 2
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500 45o 5-

OAB

OA = 500

POB OAB 45o

OB   x

OB OAB OBA

sin

  sin45o

12.1 - 

45o 15 1

30o 2

6

(Slider) 3

(Slider) 30o 2

1 8 15 4

30o 10 5

2020-21

500
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60o 6 6

1.8 9 7

60o

600 60o 8

13.2 1.8 9

45o

AC 6 10

A B 5

BAC 30o

12.3

11 45o

45o

30o
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AB 11

DAC 30o

DBC 45o

h CD

x BC

AC = 11 + x

BDC      

tan45o

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

ADC

tan30o

h

(1)

m

CE = AF CD + CE

2020-21
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60o 30o 30 6-

30 BD

BAD 30o

BCD 60o

d CD x AB

BCD BAD

tan60o tan30o

.

(2) (1)

(2) (1)

BC + BA x + d

m

30o 7-

60o 6

x AB 6

h CD  

d BC 6

AC = AB + BC = (x + d)m

PDA = DAP = 30º    

PDB = DBP = 60º

BCD 
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(1)

ACD

(2)

(2) (1)

  x + d = 3d

x = 2d

6 x

3= d

12.2 -

60o 1

30o 10m

2020-21
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30 1.5 2

60o 30o

60o 2 3

45o

45o 60o 4

7

30o 18 5

60o

30o 6

30 60o

120 7

60o 30o

9 4 8

90o

30o 15 60o A 9

1500

30o 10

60o

88.2 1.2 1

30o 60o
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y C B C B A 2

x B A 3a 2a a

1 1 3

120o 232848 4

5

A

r h

A P B ABC P

60o 45o B

(i) 1

(ii)

(iii)

2

2020-21

Clonometer
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(Carrom)

50

50

50

13.1.1

545 455

455 1000

0.455

1000

(Experimental probability)

309

2020-21

Probability
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4040 (D.Buffan)

0.507 2048

5067 10000 J.E.Kerrich

24000 Carl Pearson 0.5067

0.5005 12012

10

0.5

(theoretical probability)

13.2

Fair

P(E) (E)

P(E)
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150 100 50 i

50 1

100 2

150 3

    50%

a

6 5 4 3 2 1 1

1 4 5 2

3

9 8 7 6 5 4 3 2 1 0 4

10 10 10 5

6

b

5 5 c

1
2

Probability and Modelling  SCERT T
ELA

NGANA
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(models)

P(T) T

(Pierre simon 1795 (Probability)

laplace)

16

The Book on Games of (J.Cardon)

(1654- 17 05) (Ja mes  B e rno u l le ) Ch a n ce

(1667-1754)

 

(Mutually Exclusive Events) ( ) 13.3

P(T)
T

(1749 - 1827)
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Finding Probability 13.4.1

{H,T}Sample Space (Sample space)

Sample Space {R,B,Y,W} Sample Space 

1-

E H T H

1

F T

P (F)  P (T) 

1 1 1 2-

(iii) (ii) (i) 

B Y

{Y,B,R} Sample Space R

3

Y 1 i

P(Y)

P(R) , P(B)

Sample Space 5

P(E)
E 1

2

1
2
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1

R B Y 2 F E (1)

P(E) + P(F) = 1 (1) 2

P(Y) + P(R) + P(B) = 1 (2)

1

3 3 3

{TH}  {HT} {TT} {HH}

4(i) 3 - 

4 (ii)

(i)

Sample Space  S = {1, 2, 3, 4, 5, 6}

n(S) =  6

4 E = {5, 6}

n(E) = 2

E P(E) =  = 

F 4 (ii)

Sample Space S {1, 2, 3, 4, 5, 6}

n(s) = 6

4 F = {1, 2, 3, 4}

n(F) = 4

P(F) =SCERT T
ELA
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F E

4 F 2 E

Complementary Events And Probability 13.4.2

3

E E E E F

P(E) + P E 1

P(E) + P( E ) 1

P( E ) = 1 - P(E)

P( E ) = 1 - P(E) E

13.4.3

1,2,3,4,5,6

7 (i)

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

7 O 7

P 7 P(7) 0

7

6 ii

(i)

2, 3, 4, 5, 6 (ii)

5 (iii)
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1,2,3,4,5 6 6

6 6

P(E) P 6 1

1

E P(E)

0  P(E)  1

13.5

13 4 52

 Black club (Black Spade)

(ii) A (i) A,B,C,D,E,F 1

D

2

0.7 (D) 15% (c) -1.5 (b) 2.3 (a)

1

2

3

i

2 ii
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2 3,4,5,6,7,8,9,10 Jack Queen King Ace

Fa c e

cards

2

(Shuffle) 4 - 

(Ace) ii Ace i

E 4 i

E 4

52

P(E)

F ii

(F) 52 4 48

52

P(F)

 F

P(F)

P(F) P 1 - P(E)

1

1
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13.6

0.62 5-

A I

P(I) 0.62

P(A) 1-0.62

1 - 0.62 0.38 I A

(ii) (i) 6-

365 365

365 1 364 i

P   

P ) 1 P ii

1 P( 1 P(E)

 

Face Card 2

Spade 3

Face Card Spades 4

Face Card 5
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15 25 40 7-

(ii) i

40 

40

25 i

P P

15 ii

P P

P 1-P( = 1 P 1

13.1 
1

E ( E) __________________ i

_________ _____ ii

_________ _____ iii

_______________ iv

__________ ___________ v

2

(Start) i

(Goal) ii

iii

iv
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E P(E) 0.05 3

4

ii i

5

 Ace i

ii

iii

iv

0.992 6

7

iii 6 2 ii i

8

5 9

13.7

1 1

(Marbles) 4 2 3 8-

iii ii i

 3 2 4 9 

R B W

W 2 i

SCERT T
ELA

NGANA



321

2020-21

P(W)

P(B)= ii

P(R) iii

P(W) + P(B) + P(R) = 1

 `2 `1 9-

(T,T) (T,H) (H,T) (H,H) T H

(H,T) (`2) (`1) (H,H)

E {(H, H), (H, T) (T, H)}

E n(E) 3

P(E) {4 }

2 (Musical Chair) 10-

2 0

SCERT T
ELA
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E

0 E

0 2 2 0

E 2

P(E)

11-

(4.5 × 9) km2 = 40.5 km2

(2.5 × 3) km2 = 7.5 km2

P =0.185

4 8 88 100 12-

ii i

E

7.5 5
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100 100 :

88 i

P 0.88

88 8 96 ii

P 0.96

13-

12 (iii) 13 (ii) 8 (i)

6 5 4 3 2 1 1

6 5 4 3 2

(4,1) (1,4)

n(s)=6 6 36

8 E i

E (2, 6), (3, 5), (4, 4), (5, 3), (6, 2)

E n(E) 5

P(E)

13 F ii

P(F) 0

12 12 G iii

P(G) 1
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13.2

5 3 1

(ii) (i)

(Marble) (Marbles) 4 8 5 2

(iii) (ii) (i)

`5 `2 `1 (Kiddy Bank) 3

`5(ii) 50(i)

8 5 (Aquarium) 4

8 7 6 5 4 3 2 1 5

9 iv 2 iii ii 8? i

52 6

(Red face card) iii Face card ii i

vi Spade v iv

10 5 7

i

b (Ace) a ii

132(PEN) 12 8

4 20 9

SCERT T
ELA

NGANA



325

2020-21

90 1 (Discs) 90 10

5 (iii) (ii) (i)

11

20 144 12

(ii) (i)

13

(i)
2 2 3 4 5 6 7 8 9 10 11 12

12 11 10 9 8 7 6 5 4 3 2 11 (ii)

3 14

5 (ii) 5 (i) 15

1
(iii) (ii) (i)

5 2

6 x 12 3

x

(Marbles) 24 4
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1

P(E) E 2

1 3
0 4

 0  P (E)  1 P(E) E 5
1 6

 E E P(E) P 1 E 7
8

Sample Space

Sample 
Space

Sample Space

E
P(E)

100 i

3 2 1

b a 200 100 ii
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Statistics

14.1

I - 26

12

24

39

41

69

73

94

89

64

46

19

53

69

76

82

64

53

90

27

34

74

76

65

47

54

36

I - 
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0 - 33
34 - 50
51 - 75

76 - 100

4
6
10
6

51 - 75

14.2

f1,x1  f1, f2, . . ., fn x1, x2,. . ., xn

f2, x2 

 f1x1 + f2x2 + . . . + fnxn

 f1 + f2 + . . . + fn

30 1-

(xi) 10  20  36  40  50  56  60  70  72  80  88  92  95

(fi) 1   1   3   4   3   2   4   4   1   1   2   3   1
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(xi) (fi) fixi

10 1 10

20 1 20

108 3 36

160 4 40

150 3 50

112 2 56

240 4 60

280 4 70

72 1 72

80 1 80

176 2 88

276 3 92

95 1 95

30 1779

59.3

 15 1

44-55 4 40

25-40

10-25  25-40  40-55 55-70 70-85 85-100

2 3 7 6 6 6
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(Mid-point)

Class Marks

2

17.5 10-25 

xi

fixi (xi) fi C-I

35.0 17.5 2 10-25

97.5 32.5 3 25-40

332.5 47.5 7 40-55

375.0 62.5 6 55-70

465.0 77.5 6 70-85

555.0 92.5 6 85-100

18600 30

"Direct Method" 

62 59.3 (1)
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f1 x1

(1)

'a'

a = 62.5 a = 47.5 x1, x2, ..., xn xi

a = 47.5

di a

di = xi – a = xi – 47.5

di fi

fi (xi)
di = xi - a

di = xi - 47.5
fidi

10 - 25
25 - 40
40 - 55
55 - 70
70 - 85

85 - 100

2
3
7
6
6
6

17.5
32.5

47.5(a)
62.5
77.5
92.5

-30
-15
0

15
30
45

-60
-45
0

90
180
270

30 435

1

2
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a xi di

a

a

62 

17.5,32.5,...... xi (1)

1

fidi 2

3

15 4 15 '4'

 15 fi

h a
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h = 15 fiui fiui ui

h

fi xi

fiui

10 - 25

25 - 40

40 - 55

55 - 70

70 - 85

85 - 100

2

3

7

6

6

6

17.5

32.5

47.5

62.5

77.5

92.5

-30

-15

0

15

30

45

-2

-1

0

1

2

3

-4

-3

0

6

12

18

30 29
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a

62

 

h a

2-

15 - 25 25 - 35 35 – 45 45 - 55 55 - 65 65 - 75 75 – 85

    6    11     7     4    4    2     1

(NCERT)

xi 

h = 10  a= 50 

  ui   di = xi - 50 

ui di
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C.I (fi)

di= ui=

15 – 25 6 20 -30 -3 120 -180 -18
25 – 35 11 30 -20 -2 330 -220 -22
35 – 45 7 40 -10 -1 280 -70 -7
45 – 55 4 50   0  0 200 0 0
55 – 65 4 60 10  1 240 40 4
65 – 75 2 70 20  2 140 40 4
75 – 85 1 80 30  3  80 30 3

35 1390 -360 -36

39.71

1

fi xi 2

fi xi 3

h xi

di's di's

3-

20 - 60 60 - 100 100 - 150 150 - 250 250 - 350 350 - 450

7 5 16 12 2 3
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h = 20 a = 200 xi's

C.I fi (h=20)

20 – 60 7 40 -160 -8 -56

60 – 100 5 80 -120 -6 -30

100 – 150 16 125 -75 -3.75 -60

150 – 250 12 200 (a) 0 0 0

250 – 350 2 300 100 5 10

350 – 450 3 400 200 10 30

45 -106

152.89 45

1

30 2

3

14.1  
20 1

0 - 2 2 - 4 4 - 6 6 - 8 8 - 10 10 - 12 12 - 14

1 2 1 5 6 2 3
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50 2

200 - 250 250 - 300 300 - 350 350 - 400 400– 450

      12 14 8 6 10

18 3

f

11 - 13 13 - 15 15 - 17 17 - 19 19 - 21 21 - 23 23 - 25

7 6 9 13 f 5 4

30 4

65 - 68 68 - 71 71 - 74 74 - 77 77 - 80 80 - 83 83 - 86

2 4 3 8 7 4 2

5

10 - 14 15 - 19 20 - 24 25 - 29 30 - 34

15 110 135 115 25

25 6

100 - 150 150 - 200 200 - 250 250 - 300 300 - 350

4 5 12 2 2

30 So2 7

So2

PPM So2 0.00 - 0.04 0.04 - 0.08 0.08 - 0.12 0.12 - 0.16 0.16 - 0.20 0.20 - 0.24

4 9 9 2 4 2
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56 8

35 - 38 38 - 41 41 - 44 44 - 47 47 - 50 50 - 53 53  -56

1 3 4 4 7 10 11

35 9

45 - 55 55 - 65 65 - 75 75 - 85 85 - 95

3 10 11 8 3

Mode 14.3

(Mode)

2, 6, 4, 5, 0, 2, 1, 3, 2, 3 10 4-

0, 1, 2, 2, 2, 3, 3, 4, 5, 6 

2 2 3

1

5, 6, 9, 10, 6, 12, 3, 6, 11, 10, 4, 6, 7 a

20, 3, 7, 13, 3, 4, 6, 7, 19, 15, 7, 18, 3 b

2, 2, 2, 3, 3, 3, 4, 4, 4, 5, 5, 5, 6, 6, 6 c

2

3

8 4 4
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l

h

f1
f0
f2

20 5-

1 - 3 3 - 5 5 - 7 7 - 9 9 - 11

7 8 2 2 1

3-5(Mode class) 3 - 5 8

l=3 3 - 5

f1 8 h 2

f0 7

f2 2

Mode

30 6-
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(fi) (xi) fixi

10-25 2 17.5 35.0

25-40 3 32.5 97.5

40-55 7 47.5 332.5

55-70 6 62.5 375.0

70-85 6 77.5 465.0

85-100 6 92.5 555.0

30 1860.0

40-55 7

40 - 55 

l = 40

h = 15

fi=7

f0 3

f2 6

(Mode)

62 (1) 52(Mode)

62 52

1

a

b

2

SCERT T
ELA

NGANA



341

2020-21

14.2

1

5-15 15-25 25-35 35-45 45-55 55-65

  6    11    21    23    14     5

225 2

0 - 20 20 - 40 40 - 60 60 - 80 80 - 100 100 -120

10  35 52 61 38 29

200 3

1000 -

1500

1500 -

2000

2000 -

2500

2500 -

3000

3000 -

3500

3500 -

4000

4000 -

4500

4500 -

5000

24 40 33 28 30 22 16 7

4

15-20 20-25 25-30 30-35 35-40 40-45 45-50 50-55

    3    8     9    10    3    0    0    2

(RUN) 5

3000 - 
4000

4000 - 
5000

5000 - 
6000

6000 - 
7000

7000 - 
8000

8000 - 
9000

9000 - 
10000

10000 -
11000

4 18 9 7 6 3 1 1
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100 3 6

0 - 10 10 - 20 20 - 30 30 - 40 40 - 50 50 - 60 60 - 70 70 - 80

7 14 13 12     20       11 15 8

(Median) 14.4

n n

50 100

20 29 28 33 42 38 43 25

6 28 24 15 2 4 1 20

14.9

20 6

25 20

28 24

29 28

33 15

38 4

42 2

43 1

100
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51 50 n n = 100 

C F 

20 6 6

25 6 + 20 =26 26

 28 26 + 24 =50 50

 29 50 + 28 =78 78

 33 78 + 15 =93 93

 38 93 + 4 =97 97

 42 97 + 2 =99 99

 43 99 + 1 =100 100

(Column)

28 50

29 51

(3) (1)

28.5 50% 28.5

28.5 50%

100 53

0-10 5
10-20 3
20-30 4
30-40 3
40-50 3
50-60 4
60-70 7
70-80 9
80-90 7

90-100 8
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10

10 5

20 20

10 - 20 0 - 10

20

10 - 20 5 3 8

14.11 8

100............................... 50 40 30

0  0 10 20 30

10 10

20 20

0 53

5 0

0 - 1 0

10 10 53 5 48

2 0 2 0

10 5

20 5 + 3 = 8

30 8 + 4 = 12

40 12 + 3 = 15

50 15 + 3 = 18

60 18 + 4 = 22

70 22 + 7 = 29

80 29 + 9 = 38

90 38 + 7 = 45

100 45 + 8 = 53

0 53

10 53 - 5 = 48

20 48 - 3 = 45

30 45 - 4 = 41

 40 41 - 3 = 38

50 38 - 3 = 35

60 35 - 4 = 31

70 31 - 7 = 24

80 24 - 9 = 15

90 15 - 7 = 8
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30 30 48 3 45

45 4 41

90.......20 10 0

(f)
(cf)

0-10 5 5

10-20 3 8

20-30 4 12

30-40 3 15

40-50 3 18

50-60 4 22

60-70 7 29

70-80 9 38

80-90 7 45

90-100 8 53

29 60-70 26.5 n 53

26.5

Mediam Class 60 - 70
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l

n

cf

f

h

 = 26.5, l = 60, cf = 22, f = 7, h = 10

 Median

66.4

66.4 66.4 

51 7-

140

145

150

155

160

165

4

11

29

40

46

51
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165 160 155 150 145 140 

140 - 145 140

160 - 165 145 - 150 

140 140 4

140 - 145 140 4 145 11 4

11 4 7

n 51

25.5

145 - 150 25.5

145 - 150 

l 145

cf  11

f 18

h 5

Medion

 149.03

140 4 4

140-145 7 11

145-150 18 29

150-155 11 40

155-160 6 46

160-165 5 51
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50% 149.03 50% 149.03

149.03

525 8-

Fr CI 100 y x

CI 0 -

100

100 -

200

200 -

300

300 -

400

400 -

500

500 -

600

600 -

700

700 -

800

800 -

900

900 -

1000

Fr 2 5 x 12 17 20 y 9 7 4

0-100 2 2

100-200 5 7

200-300 x 7+x

300-400 12 19+x

400-500 17 36+x

500-600 20 56+x

600-700 y 56+x+y

700-800 9 65+x+y

800-900 7 72+x+y

900-1000 4 76+x+y

  n 100

76 + x + y = 100

x + y = 100 - 76 = 24 (1)

500 - 600 525

l = 500, f = 20, cf = 36 + x, h = 100
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(Median)

525

525 – 500 = (14 – x) × 5

25  = 70 – 5x

5x = 70 – 25 = 45

x =  9

(1) x =  9

9 + y = 24

y = 24 - 9 = 15

Which value of central tendency 14.5

(Mean)

2

18 20,25,20,21SCERT T
ELA

NGANA
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TV

14.3 

68 1

65-85 85-105 105-125 125-145 145-165 165-185 185-205

4 5          13 20      14            8    4

y x 28.5 60 2

0-10 10-20 20-30 30-40 40-50 50-60

5 x 20 15 y 5

100 3

60 18

20 25 30 35 40 45 50 55 60

2 6 24 45 78 89 92 98 100

40 4

118-126 127-135 136-144 145-153 154-162 163-171 172-180

     3      5      9     12       5      4      2

 

17.5 - 126.5, 126.5 - 135.5, . . ., 171.5 - 180.5    
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400 5

1500 - 

2000

2000 - 

2500

2500 - 

3000

3000 - 

3500

3500 - 

4000

4000 - 

4500

4500 - 

5000

14 56 60 86 74 62 48

100 6

1-4 4-7 7-10 10-13 13-16 16-19

6 30 40 16 4 4

30 7

40-45 45-50 50-55 55-60 60-65 65-70 70-75

2 3 8 6 6 3 2

14.6

 6

"Ogives"

100...............,30,20,10

-x

-y
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(10, 5),  (20, 8),

(30,, 12), (40, 15),

(50, 18), (60, 22),

(70, 29), (80, 38),

(90, 45), (100, 53)

(Ogive)

ogee 'Ogee' 'Ojecv' "Ogive"

Gothic 15 14 S

Ogee Styles

Ogive 

0, 10, 20,30,40 ...., 90

0-10, 10-20,20-30,30-40, ....., 90-100

-y -x

(0, 53), (10, 48), (20, (45), (30, 41),

(40, 38), (50, 35), (60, 31), (70, 24),

(80, 15), (90, 8),

Ogive
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Ogive 14.6.1

-x -y

-x -x 

O g i v e s

-x

30 9-

5 30

10 28

15 16

20 14

25 10

30  7

35  3

SCERT T
ELA

NGANA



354

2020-21

(Ogive)

-y -x

(35, 3) (5, 30), (10, 28), (15, 16), (20, 14), (25, 10), (30, 7)

5-10 10-15 15-20 20-25 25-30 30-35  35-40

2 12 2 4 3 4 3

2 14 16 20 23 27 30

(10, 2), (15, 14), (20, 16), (25, 20), (30, 23), (35, 27), (40,30) 

-x

17.5SCERT T
ELA

NGANA
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14.4 - 

50 1

250-300 300-350 350-400 400-450 450-500

12 14 8 6 10

"Ogive"

35 2

38 0

40 3

42 5

44 9

46 14

48 28

50 32

52 35

Ogive

100 3

50-55 55-60 60-65 65-70 70-75 75-80

2 8 12 24 38 16

ogive 
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1

(i)

(ii)

(iii)

2

Mode

3

Medion

4

Ogive Ogive Ogive 5

-y -x ogive 6

-y -x 7

-x (Ogives) 8

SCERT T
ELA

NGANA



357

Mathematical Modelling

A.1.1
SARAL PSLVC20 ISRO 2013 25

98.5o 781 407 

781 (i)

98.5o (ii)

6000oC (i)

6 5 (ii)

149,600,000 (iii)

 `100

10%

2020-21
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A.1.2

(R) (T) (p) (I)

(i)

(A) (ii)

p

r

n

A

A.1.3

(d)

(t)
(S)
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`15000 `19000 TV 1-

TV 8%

I - 

`19000

2 - 

I R T P

3 - 

2 - 

`15000

19,000 15,000 4,000 `19000 

P = `15,000 R = 8% I = 4000

4 -

4 3 3 T 3

TV  4 3

2020-21
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5

(Validation)

`19,000 T V

50 2-

6

6 51 1 - 

2 -

51/6 3 -

8.5

4 -

9 8.5

9

5 -

1

2

40 B A

B A 30 A B

100

SCERT T
ELA

NGANA



361

191 2000 3-

A.1.1

A.1.1 : 

1991 – 92 41.9
1992 – 93 42.6
1993 – 94 42.7
1994 – 95 42.9
1995 – 96 43.1
1996 – 97 43.2
1997 -98 43.5
1998 – 99 43.5

1999 – 2000 43.6
2000 – 01 43.7
2001 - 02 44.1

50%

1-  

1992-93 1991-92 A.1.1

1991-92 

A.1.1

3 8% `15,000

2001 - 04 1999 - 2002

2020-21
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1991 1991 1991

1993 1992 1991 1992

A.I.2 A.I.1 3 1994 2

A.I.2

0 41.9
1 42.6
2 42.7
3 42.9
4 43.1
5 43.2
6 43.5
7 43.5
8 43.6
9 43.7

10 44.1

A.I.3

A.I.3

0 41.9 0
1 42.6 0.7
2 42.7 0.1
3 42.9 0.2
4 43.1 0.2
5 43.2 0.1
6 43.5 0.3
7 43.5 0
8 43.6 0.1
9 43.7 0.1

10 44.1 0.4
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0.7% 42.6% 41.9% 1992 1991

0.1% 42.7% 42.6%

10

(1)

0.22%

2-

0.22%

(EP) 41.9 + 0.22

(EP)  41.9 + 0.22 + 0.22 = 41.9 + 2  0.22

(EP) 41.9 + 0.22 + 0.22 + 0.22 = 41.9 + 3  0.22

(EP) n 41.9 + 0.22n,  n >1.      .... (2)

50%

n

50 41.9 0.22n

(2) n 3-

n 36.8

50% 37 4-

1991 + 37 = 2028

5-

(2)

A.I.4 (2)

2020-21
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A.I.4
2-

0 41.9 41.90 0

1 42.6 42.12 0.48

2 42.7 42.34 0.36

3 42.9 42.56 0.34

4 43.1 42.78 0.32

5 43.2 43.00 0.20

6 43.5 43.22 0.28

7 43.5 43.44 0.06

8 43.6 43.66 -0.06

9 43.7 43.88 -0.18

10 44.1 44.10 0.00

5 3 0.5% 0.3% (2)

2% 1%

(2)

2-

1-

0.22%

0.18

2-
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n= 41.9 + 0.22n + 0.18 = 42.08 + 0.22n, n>1 (3)

(2)

50 = 42.08 + 0.22n (4)

(4) n

n 36

50 n = 36

1991+36 2027

A.I.5 (4)

A.I.5 

(2) (4)

0  41.9 41.90 0 41.9 0

1  42.6 42.12 0.48 42.3 0.3

2  42.7 42.34 0.36 42.52 0.18

3  42.9 42.56 0.34 42.74 0.16

4 43.1 42.78 0.32 42.96 0.14

5 43.2 43.00 0.20 43.18 0.02

6 43.5 43.22 0.28 43.4 0.1

7 43.5 43.44 0.06 43.62 -0.12

8 43.6 43.66 -0.06 43.84 -0.24

9 43.7 43.88 -0.18 44.06 -0.36

10 44.1 44.10 0.00 44.28 -0.18

(2) (4)

0

2020-21
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A.I.4
1

2

:

1

2

3

(i)

(ii)

(iii)

(iv)

(v)

A.I.5
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13 (Leonardo Fibonacci)

0 1
1 1
2 2
3 3
4 5
5 8
6 13
7 21
8 34
9 55
10 89
11 144
12 233
13 377
14 610
15 987
16 1597

1600 16 233 
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4-

(DICE)

1-

2-

36

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

2, 3, 4, 5, 6, 7, 3-

36 12 8, 9, 10, 11 

2 3 4 5 6 7 8 9 10 11 12

7

SCERT T
ELA

NGANA



369

4 -

7 7

5 - 

Trader

(Cash

Down payment)

2020-21

`2400

`1400 `1400 

12% `550
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Answers

1.1 - 

1. (i) 90 (ii) 196 (iii) 127

1.2 - 

32 52 17 (iii) 22 3 13 (ii) 22 5 7 (i) 1

17 19 23 (v) 5 7 11 13 (iv)

1800,1 (iii) 11139,1 (ii) 420,3 (i) 2

6 (vi) 22338,9 (v) 216,36 (iv)

1.3 - 

4.2 (iii) 0.5725 (ii)  0.375 (i) 1

0.064 (v) 0.18 (iv)

(iii) (ii) (i) 2

(vi) (v) (iv)

(ix) (viii) (vii)

(x)

1.3 (v) 32.08   (iv) 0.115    (iii) 0.9375  (ii) 0.52  (i) .3

5 2 q (i) .4

(ii)

5 2 q (iii)

1.5 - 

12 (ix) 3 (viii) -2 (vii) 9 (vi) (V) 0 (iv) (iii) -4 (ii) (i) 1
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(iv) 1 (iii) 3 (ii) log10  1 (i) 2

log45 (v) 

3x+3y+1 ( iv) x+y+2   (iii)  x+y-1 (ii) x+y (i) 3

7log2-log 5 (ii) 4log 10 (i) 4

2 log p + 3log q - 4 log r (iv) 2 log x + 3log y + 4 log z (iii)

(v)

8 3 7 7 6

2.1 - 

(iii) (ii) (i) 1

(v) (iv)

(iv) (iii) (ii) (i) 2

(vi) (v)

8 P (iv) 1 N (iii) d B (ii) x A (i) 3

(iii) (ii) (i) 4

C = {17, 26, 35, 44, 53, 62, 71, 80} (ii) B = {1, 2, 3, 4, 5} (i) 5

E = {B, E, T, R} (iv) D = {3,5} (iii)

A {x 3y } (i) 6

(ii)

(iii)

(iv)

B = {+2, 2} (ii) A = {51, 52, 53, .................., 98, 99} (i) 7

E = {1, 3, 9, 19}(iv) D = {2, 0, 4, A, 2} (iii)

    (b) (iv)  (d) (iii) (a) (ii) (c) (i) 8
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 2.2  -  

1

   2

B-A={3,9,12,15} A-B={2,4,8,10} 3

{ } 5 4

{2,4,6,..... .....}

{ }

{2,3,5,7,11,.......,97}

{ }

{3,5,7,11,.............}

A - B = {3, 6, 9, 15, 18, 21} 6

A - C = {3, 9, 15, 18, 21}

A - D = {3, 6, 9, 12, 18, 21}

B - A = {4, 8, 16, 20}

C - A = {2, 4, 8, 10, 14, 16}

D - A = {5, 10, 20}

B - C = {20}

B - D = {4, 8, 12, 16}

C - B = {2, 6, 10, 14)

D - B = {5, 10, 15}

(i) 7

(ii)

(iii)

(iv)
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2.3 - 

(i) 1

(iii) (ii) (i) 2

(v) (iv)

(vi)

A B (iv) A B (iii) A B (ii) A B (i) 3

{1,2,3,.......10} {2,3,4,.........9} (i) 4

x x=2x+1 (ii)

5 15 x(iii) 

9  x (iv)

{p}, {q}, {p, q}, (i) 5

{x}, {y}, {z}, {x, y}, {y, z}, {z, x}, {x, y, z},   (ii)

{a}, {b}, {c}, {d}, {a, b}, {b, c}, {c, d}, {a, c}, {a, d}, {b, d}, {a, b, c}, (iii)

{b, c, d}, {a, b, d}, {a, c, d}, {a, b, c, d)

, {1}, {4}, {9}, {16}, {1, 4}, {1, 9}, {1, 16}, {4, 9}, {4, 16}, {9, 16}, (iv)

{1, 4, 9}, {1, 9, 16}, {4, 9, 16}, {1, 4, 16}, {1, 4, 9, 14)

, {10}, {100}, {1000}, {10, 100}, {100, 1000}, {10, 1000},{10, 100, 1000} (v)

2.4 
(v) (iv) (iii) (ii) (i) 1

(iii) (ii) (i) 2

(iv) (iii) (ii) (i) 3
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3.1 

-6 (iii) 7 (ii) -6 (i) (a) 1

(b)

x  (i) 2

-4 x2 (ii)

(iii)

(iv)

(v)

p(1) = 0, p (-1) =-2, p(0) = -1, p(2) = 7, p(-2) = -9 3

2 -2 x4-16 4

2 3  x2-x-6 5

3.2

3 (iii) 1 (ii) (i) 1
3 (vi) 4 (v) 2 (iv)

-2,2, (iv) -2,-3 (iii) -2,-3 (ii) 0 (i) 2

(iii) 3, 3 (ii) 4, -3 (i) 3

-1, 1 (v) -4, 1 (iv)

P(-1) 0 P 0 4

3.3 - 

(iii) (ii) 4, -2 (i) 1

(vi) (v) 0, -2 (iv)

(iii) (ii) 4x2 - x -  4 (i) 2
(vi) (v) (iv)

(iv) (iii) (ii) x2 - x - 2 (i) 3

4
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3.4 - 
7x 9 x 3 (i) 1

8 x2 x 3 (ii)

5x 10 x2 2 (iii)

(iii) (ii) (i) 2

1, 1 3
g(x) = x2 - x + 1 4

p(x) = 2x2-2x + 14, g(x) = 2, q(x) = x2 - x + 7, r(x) = 0 (i) 5
p(x) = x3 + x2 + x + 1, g(x) = x2-1, q(x) = x + 1, r(x) = 2x + 2 (ii)

p(x) = x3 + 2x2- x +2, g(x) = x2-1, q(x) = x + 2, r(x) = 4 (iii)

4.1 - 
(b) (a) 1

(c)

(b) (a) 2

(d) (c)

(f) (e)

(h) (g)

(j) (i)

0 1 3

3 7 4

`5 `3 5

16 20 6

6x + 5y - 10 = 0 (i) 7

4x + 6y - 10 = 0 (ii)

6x + 9y - 24 = 0 (iii)SCERT T
ELA
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30 40 8

5 16 9

4.2 - 
`14000 `18000 1

24 42 2

81o 99o 3

490 (ii) `18 `40 i 4

5

40 km/h ; 60 km/h 6

31o 59o 7

723 659 8

60ml 40ml 9

`4800 `7200 10

4.3 - 

(4, 9) (iii) (ii) (4, 5) (i) 1

(vi) (3, 2) (v) (1, 2) (iv)

(1, 1) (viii) (3, 2) (vii)

3 8 (i) 2

80 60 (ii)

18 (iii)

36

5.1 - 

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

(viii) (vii) (vi) (v)
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x 2x2 + x - 528 = 8 (i) 2

x x2 + x - 306 = 0 (ii)

x x2 + 32x - 273 = 0 (iii)

x x2 - 8x + 1280 = 0 (iv)

5.2 - 

; (iii) 2; (ii) - 2; 5 (i) 1

- 6;  2 (vi) (v) (iv)

7, (ix) -1;  3 (viii) 1, (vii)

17 , 18 3 13,14 2

`15  6 5 12 5 4

8 12 7 10 4 6

40 20 9 20 15 8

(9kmph) 9 10

5.3 - 

  , (ii) (i) 1

-1 , -5 (iv) (iii)

2

1 , 2 (ii) , (i) 3

7 4

17 13 18 12 5

90 120 6
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-18 , -12 ; 18,12 7

(40kmph) 40 8

25 15 9

(33kmph) 33 10

(44kmph) 44

12 18 11

3 12

13 13

5.4 - 

(i) 1

, (ii)

, (iii)

(ii) (i) 2

20 40 3

4

20 20 5

6.1 - 
(ii) (i) 1

(iv) (iii)

2, 2, 2, 2 (ii) 10, 20, 30, 40 (i) 2

(iv) 4,1,-2,-5 (iii)

-1.25, -1.5, -1.75, -2 (v)
a1 = -5 ; d = 4 (ii) a1 = 3 ; d = -2 (i) 3

a1  0.6 ; d 1.1 (iv) , (iii)

  (i) 4
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4 , ,5 (ii)

-9.2 , -11.2 , -13.2 (iii)

6 , 10 , 14 (iv)

(v)

(vi)

-16 , -20 , -24 (vii)

, , (viii)

(ix)

5a , 6a , 7a (x)

(xi)

(xii)

(xiii)

6.2 - 

an 3.5 (v) n 10 (iv) a 46 (iii) d 2 (ii) a8 = 28 (i) 1

22 (ii) -77 (i) 2

a1 18 ; a1 8 (ii) a2 14 (i) 3

a5 4 a4 2 a3 0 a2 -2 (iv) a2 ; a3 8 (iii)

a2 -2 ; a3 0 ; a4 2 ; a5 4 (v)

a1 53 ; a3 23 ; a4 8 ; a5 -7 (vi)

16 4

27 (ii) 34 (i) 5

(i) 6

178 7

5 8

1 9
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13 13 60 12 128 11 100 10

158 15 4,10,16,........... 14

11 17 -13 , -8 , -3 16

6.3 - 

(iv) 5505 (iii) -180 (ii) 245 (i) 1

-8930 (iii) 286 (ii) (i) 2

(ii) sn=440 n=16 (i) 3

d = 1,  a10 = 22 (iv) a = 4, S12 = 246 (iii)

a = -8 n = 7; (vi) n = 5;   a5 = 34 (v)

a = 4 (vii)

n = 38 ; S38 = 6973 4

5610 5

n2 6

-465 (ii) 525 (i) 7

an 5-2n ; s1 3 ; s2 4 ; a2 1 ; a3 -1 ; a10 -15 8

160, 140, 120, 100, 80, 60, 40 10 4920 9

370 14 5 16 13 143 12 234 11

6.4 - 

(iii) (ii) (i) 1

(ii) 4, 12, 36, .... (i) 2

(iv) 81, -27 , 9 , ...... (iii)

32 , 64 , 128 ; (i) 3

; (ii)
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(v) (iv) (iii)

(vii) -81 , 243 , -729 ; (vi)

0.0004, 0.00004, 0.000004 ;  (ix)  ; (viii)

Z 4

6.5 - 

r ;  (i) 1

(ii)

(iii)

(iv)

a10 = 510 ; an = 5n 2

(ii) (i) 3

7 (iii) 12 (ii) 5 (i) 4

5 7 6 3 210 5

7. 1 - 
(iv) (iii) (ii) (i) 1

.4 3 39 2

AB=BC=CA=2a .5

.6

=72 7

(iii) (ii) (i) 8

-9 3 11 -5  7 10 (-7 , 0) 9

AB=5 , BC=10, AC=15, AB + BC =15 13 12

15 x 13y 17 14

x-y=2 16
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7.2 - 

2 (1 , 3) 1

x = 6 ; y = 3 4 2 : 7 3

6 (3, -10) 5

7

9 8

(iii) (ii) (i) 10

B(0,10) 12 11

7.3 - 

3 (iii) 32 (ii) (i) 1

k (iii) k 3 (ii) k 4 (i) 2

1 ; 1:4 3

28 4

6 (ii) 5 (i) 5

7.4 - 

(iv) (iii) (ii) 6 (i) 1

-1  (viii) (vii) 0 (vi) 5 (v)

8.2 - 
DE 2.8 (ii) 1

8 2

2.8125 x=5 3

16 .8 16 4
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8.3 - 

3.5 6 96 4 2 1:4 1

8.4 - 

1:2 12 13 9 8

9.1 - 

(ii) (i) 1

vi (v) (iv) (iii)

12 4 PQ 12 2

9.2 - 

c (v) a (iv) b (iii) a (ii) d (i) 1

AB 15 AC 9 4 8 2

9 6 8 5

9.3 - 

285.5 (ii) 28.5 (i) 1

1254.96 3 88.368 2

10.5 5 57 4

57 8 102.67 7 6.125 6

10.1 - 

18.48 , 184800 2 5500 1

21 5 1:2 4 264 3

37 9 301.44 8 21175 7

188.4
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10.2 - 

3 1156.57 2 103.62 1

2:1:3 6 `827.00 5 160 4

374 8 7

10.3 - 

795.08 ;    21 2 693 1

616 4 89.83 3

309.57 5

523.9 7 150 6

10.4 - 

2.5 3 12 2 2.74 1

400 6 10 5 5 4

672 8 100 7

11.1 - 

sinA ; cosA ; tanA 1

tan ; cos 3 2

tanA ; sinA=

sinA ; cosA 5

(ii) (i) 7

0 (ii) 1 (i) 8

11.2 - 

1 (iii) (ii) 1
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+1 (v) 2 (iv)

c (iii) d (ii) c (i) 2

4 1 3

QR ; PR  12 5

6

7

11.3 - 
0 (iii) 0 (ii) 1 (i) 1

1 (v) 1 (iv)

cos15o sin25o 6 Ao 360 3

11.4 - 
1 (iii) 2 (ii) 2 (i) 1

9 1 8 1 6

12.1 - 

4 3 6 2 15 1

4 6 34.64m 5 30o 4

7.5 10 15 9 8 4.1568 8.3136 7

12.2 - 

5 ; 5 1

19.124 4 1.464 3 32.908 2

90 ; 30 7 10 6 7.608 5

3 10 200 9 6 8

13.1 - 
0 , 1 (v) 1 (iv) 1 (iii) 0 (ii) 1 (i) 1

(iv) (iii) (ii) (i) 2
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(5) 1 (ii) 0 (i) 4 0.95 3

(8) (iii) (ii) (i) 7 0.008 6

13.2 - 

(ii) (i) 1

(iii) (ii) (i) 2

(ii) (i) 3

4

1 (iv) (iii) (ii) (i) 5

(iii) (ii) (i) 6

(vi) (v) (iv)

0 (b) (a) (ii) (i) 7

(ii) (i) 9 8

(b) (a) (ii) (i) 10

(ii) (i) 12 11

(ii) i 13

(ii) (i) 15 14
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14.1 - 

8.1 1

75.9 4 f 20 3 `313 2

0.099ppm 7 `211 6 22.31 5

69.43% 9 49 8

14.2 - 

35.37 36.8 1

65.625 2

`2662.5 `1847.83 3

29.2 30.6 4

4608.7 5

44.7 6

14.3 - 

137.05 135.76 1

137

x = 8 , y = 7 2

35.76 3

146.75 4

3406.98 5
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8.05 8.32 7.88 6

56.67 7

14.4 - 

1

Cummulative

Frequencey

`

12

26

34

40

50

300

350

400

450

500

(38, 0), (40, 3), (42, 5), (44, 9), (46, 14),(48, 28), Ogive 2
x 17.5 Ogive 17.5     (52, 35). (50, 32) 

3

C.F. Production yield (kg/ha)

100

98

90

78

54

16

50

55

60

65

70

75

(500, 50) (300, 12), (350, 26), (400, 34), (450, 40) ogive

(75, 16) (50, 100), (55, 98), (60, 90), (65, 78),(70, 54) Ogive

n
2
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APSCF - 2011

NCF - 2005
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14

1 - 

2 - 

3 - 

4 - 

10 9 8
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Secant tangent 9

Secant 

5 -

6 -

n n

7 - 

Heron

12 11 - 

  13 - 

14 - 

SCERT T
ELA

NGANA



392

2020-21

23 I
15 (i)

-

-

8 (ii)

-

46 II
8 (i)

15 (ii)

12 (iii)
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11 (iv)
(A.P) 

 n n
(G.P) 

n

33 III
18 (i)

15 Secants Tangent (ii)

15  Secants Tangent 

 Tangents 

Tangent 

Tangent 

Tangent 
Tangent 

Secant
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(iv)

Q(x2,y2) P(x1, y1)

m:n 

23 (v)
15 (i)

 Secant Tangent Cosine Sine (Trigonometrical ratios)
co-secant 

60o 40o 30o

Trigonometry
(i) sin2 A + cos2 A = 1,   (ii) 1 + tan2 A = sec2 A, (iii) cot2 A + 1 = cosec2 A

8 (ii)

60o 45o 30o

10 (vi)
(i)

25 (vii)
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(a)

(b)

/

(c)
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3 + 4 = 7, 3 < 5, n1 + n2 = n2 + n1 = 1800 

(domains)

/

3D 2D

SCERT T
ELA

NGANA


	10 MATHS UM COVER PAGE FOR FREE 1.pdf
	10 Maths UM 20-21.pdf
	INITIAL PAGES.pdf
	CHAPTER 1 NEW.pdf
	CHAPTER 2 NEW.pdf
	CHAPTER 3.pdf
	Chapter 4.pdf
	CHAPTER 5.pdf
	CHAPTER 6.pdf
	CHAPTER 7.pdf
	CHAPTER 8.pdf
	CHAPTER 9.pdf
	CHAPTER 10.pdf
	Chapter 11.pdf
	Chapter 12.pdf
	CHAPTER 13.pdf
	CHAPTER 14.pdf
	Chapter 15.pdf
	ANSWERS.pdf
	note to teachers.pdf


