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SA-I

1. 7

2. 13

3. 20

4. 28

5. 38

6. 46

7. 56

8. SA-I 57

9. 62
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COURSE STRUCTURE
FIRST TERM

First Term

Marks : 90

Units Marks

I Number Systems 11

II Algebra 23

III Geometry 17

IV Trigonometry 22

V Statistics 17

Total 90

Unit I : Number Systems

1. Real Numbers (15 Periods)

1. Euclid’s devision lemma, Fundamental Theorem of Arithmetic - statements after
reviewing work done earlier and after illustrating and motivating through examples.
Proofs of irrationality of 2, 3, 5. Decimal representation of rational numbers in
term of terminating/non-terminating recurring decimals.

Unit II : Algebra

1. Polynomials (7 Periods)

Zeros of polynomial. Relationship between zeros and coefficients of quadratic
polynomials. Statement and simple problems on division algorithm for polynomials
with real coefficients.
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2. Pair of Linear Equation in Two Variables (15 Periods)

 Pair of linear equations in two variables and graphical method of their solution,
consistency / inconsistency.

Algebraic conditions for number of solutions. Solution of a pair of linear equations
in two variables algebraically - by substitution, by eliminating and by cross
multiplication method. Simple situational problems. Simple problems on equations
reducible to linear equations.

Unit III : Geometry (15 Periods)

1. Triangles : Definitions, examples, counter example of similar triangles.

1. (Prove) If a line is drawn parallel to one side of a triangle to intersect the other
two sides in distinct points, the other two sides are divided in the same ratio.

2. (Motivate) If a line divides two sides of a triangle in the same ratio, the line is
parallel to the third side.

3. (Motivate) If in two triangles, the corresponding angles are equal, their
corresponding sides are proportional and the triangles are similar.

4. (Motivate) If the corresponding sides of two triangles are proportional, their
corresponding angles are equal and the two triangle are similar

5. (Motivate) If one angle of a triangle is equal to one angle of another triangle and
the sides including these angles are proportional, the two triangles are similar.

6. (Motivate) If a perpendicular is drawn from the vertex of the right angle of a right
triangle to the hypotenuse, the triangle on each side of the perpendicular are
similar to the whole triangle and to each other.

7. (Prove) The ratio of the areas of two similar triangles is equal to the ratio of the
squares on their corresponding sides.

8. (Prove) In a right triangle, the square on the hypotenuse is equal to sum of the
squares on the other two sides.

9. (Prove) In a triangle, if the square on one side is equal to sum of the squares or
the other two sides, the angles opposite to the first side is a right angle.

Unit IV : Trigonometry

1. Introduction to Trigonometry (10 Periods)

Trigonometric ratios of an acute angle of a right-angled triangle. Proof of their
existence (well defined); motivate the ratios whichever are defined at 0° and 90°.
Values (with proofs) of the trigonometric ratios of 30°, 45° and 60°. Relationships
between the ratios.
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2. Trigonometric Identities (15 Periods)

Proof and applications of the identity sin2 A + cos2 A = 1. Only simple identities to
be given. Trigonometric ratios of complementary angles.

Unit V : Statistics and Probability

1. Statistics (18 Periods)

Mean, median and mode of grouped data (bimodal situations to be avoided).
Cumulative frequency graph.
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Mathematics (Code No. 041) Time : 3 Hours Marks : 90
S.No. Typology of Questions Very Short Short Long Total %

Short Answer Answer Answer Marks Weightage
Answer I II (LA)
(VSA) (SA) (SA) (4 Marks)

(1 Mark) (2 Marks) (3 Marks)

1. Remembering (Knowledge Based 1 2 2 3 23 26%
Simple recall questions, to know
specific facts, terms, concepts,
principles, or theories; identify,
define, or recite, information)

2. Understanding (Comprehension 2 1 1 4 23 26%
-to be familiar with meaning and to
understand conceptually, interpret,
compare, contrast, explain,
paraphrase, or interpret information)

3. Application (Use abstract infor-
mation in concrete situation, to apply 1 2 3 2 22 24%
knowledge to new situations; Use
given content to interpret a situation
provide an example, or solve a problem)

4. Higher Order Thinking Skills – 1 4 – 14 16%
(Analysis & Synthesis - Classify
compare, contrast, or differentiate
between pieces of information;
Organize and/or integrate unique
pieces of information from a variety
of sources)

5. Creating : Eveluation and Multi- – – – 2* 8 8%
Disciplinary- (Generating new ideas ,
product of ways of viewing things
Appraise, jduge and/or justify the values
or worth of a decision or outcome, or
to predict outcomes based on values).

Total 4 ×1 = 4 6×2=12 10x3 = 30 11x4 = 44 90 100%

Note : The question paper will included a section on Open Text based assessment (questions of 10 marks). The case
studies will be supplied to students in advance. These case studies of designed to test the analytical and higher order
thinking skills of students. *One of the LA (4 Marks) will be to assess the values inherent in the text.
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   ‘a’  ‘b’ 
 ‘q’  ‘r’ 

a = bq + r, 0  r  b

  a b (a > b) 

q  r 
a = bq + r ; 0  r  b

 r = 0 (a, b) = b

r  0  b r 

(a, b) 




px q 0
q

 
   

  q  2m × 5n  m

 n  x 

  
px q 0
q

 
   

  q   2m5n,

 m, n  x 
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1.

2.

3.  n2 – 1, 8  n 

4. 7 × 11 × 13 + 7 

5.  5.131131113... 

6.  65  117  65m – 117 m

7.

8.
13497
1250

 

9.  1  10 

10.  525  3000; 3, 5, 15, 25  75  525  3000 

11.  18  380 

12.  a = 4q + r  a  q r 

13. 9n 

14.  n  n2 – 1, 8 

15. 16  28 



9

Class X - Maths

16. n 12n  0  5 

17.  
395

10500
 

18.  327.7081  
p
q  

(q) 

19.  5 – 2  

20. 3   5  

21.  4m + 1  m 

22.  4q  4q + 1  q 

23.  4m, 4m +1  4m +3 
m 

24.  3  

25.  120 

26.  3 5  

27.  
35 3
7

  

28.  
1

2 5
 

29.  56  112 
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30.  x 

x

5

5

2 3

31. 45 20  

32.  56, 96, 324 

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

34.  5q, 5q + 1, 5q + 4 
q 

35.  6 

36.  n  n3 – n, 6 

37.  n, n + 2, n +4  3 

38.  n, n + 4, n + 8, n + 12  n + 16  5 
 n 

39.

(a)

(b)

40.
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 398  436 
 7 

11 

(a)

(b)

1. 2m 2. 2t + 1 3. 4.

5. 6. 2 7. 8. 4

9. 2520 10. 75

11. 12. a, q  0  r < 4

13.  = 1;  = 9

15. 4 17.

18.  2   5  2m × 5n

19. 5 2, 3 25. 2 × 2 × 2 × 3 × 5

29.  : 56,  : 112 30. 150

31. 30, 32. 4

39. (a) 2520 cm, 25.2 m

(b)

40. (a) 17 (b)
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1.
51

1500
 

1

2.  a = bq + r  a, b  r 
1

3.  9n 2

4.  
935

10500
 

2

5.  
3 2 5




 3

6.  36, 96  120 3

7.
9q, 9q +1  9q + 8 q 4

8.

(a)

(b)
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 x  n  a0, a1, a2, a3, ... an 
 p(x) = an xn + an–1xn–1 + .... + a1x + a0, (an  0)  x 



  ax2 + bx + c  a, b  c
 a  0.

  x- y = p(x)  x-
, x = a,  p(x)  p(a) = 0.



 (i)  p(x)  x  = 0.

(ii)  p(x)  x2 = 

 

 ax2 + bx + c, (a  0) 

 +  = 
b–
a



 = 
c
a



     p(x) = k[x2 – ( ) x
+ ] k  k  0.
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  p(x) = ax + b 

  p(x)  g(x)  q(x) 
r(x) 

p(x) = g(x) . q(x) + r(x) ;  g(x)  0,  r(x) = 0   r(x) < g(x)]
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1.  (i) 
 (ii) x-

2.  (5 + 23)  (5 – 23) 

3.  4x2 – (8k2 – 40k)x – 9  k 

4. p(x) = x2 – 5x + 4,  3 

5.  (i)  (ii) 

6.  x2 + 1 

7.  6x2 – 7x – 3      2
 2 

8. 4x2 – 17x + k – 4    
1


  k 

9.  (i) y-  (ii) x-

10.

(i) (–3, 0) (0, 2)  (3, 0)

(ii) (0, 4), (0, 0)  (0, –4)

11.  (k – 1) x2 + kx + 1  –3  k 
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12.  ax2 – 6x – 6  4  a 

13.  x2 – a (x + 1) – b     ( + 1) ( + 1) = 0,
 b 

14.  x2 – kx + 6  3 : 2  k 

15.  (k2 + k) x2 + 68x + 6k 
 k 

16.      x2 – 5x + m   –  = 1,  m 

17.  x2 – 8x + k  40 k 

18.      t2 – t – 4 
1


 
1


 

19.  y2 + 2y – 15  y3 + a  (k + y)  k  a 

20.  43x2 + 5x – 23 

21.  x4 + 2x3 + 8x2 + 12x + 18  (x2 + 5)  = (px + q) 
 p  q 

22. 2x2 + px – 15 –5  p(x2 + x) + k  k 

23.  3x2 + 2kx + x – k – 5 k 

24. y2 + 5y + m     m  ( + 2 – 
= 24

25.  x2 – x – 2    
(2 + 1)  (2 + 1) 
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26. a  b  x4 + x3 + 8x2 + ax + b, x2 + 1 

27. 8x4 + 14x3 – 2x2 + 7x – 8  4x2 + 3x – 2 

28. 4x4 + 2x3 – 2x2 + x – 1  x2 – 2x – 3 

29.  2x3 + x2 – 6x – 3  3  –3

30.  6x3 + 2x2 – 10x – 42  2 

31.  x4 – 6x3 – 26x2 + 138x – 35  (2 ± 3) 

32. x3 – 5x2 + 6x – 4  g(x)  (x – 3) 
(–3x + 5)  g(x) 

33.  x3 + x2 – 3x – 3  0  3 

34.  2x3 + x2 – 6x – 3  
1–
2

35.  2x4 – 2x3 – 7x2 + 3x + 6 

3x
2

 
  

36. p(x) = x4 – 4x3 – 8x2 + 36x – 9  0 
– 9  p(x) 

37.  k  k  x2 –
100x – 20,000 

(i)

(ii)
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1. (i) 1; (ii) 0 2. x2 – 10x + 13 3. k = 0, 5 4. 2

5. (i) 2; (ii) 0 6. 0 7. 3x2 – 7x – 6 8. k = 8

9. (i) 1; (ii) 0 10. (i) 2; (ii) 1 11.
4
3

12.
3a – ,
2

  –4

13. 1 14. –5, 5 15. 5 16. 6

17. 12 18. 4t2 + t – 1 19. k = 3, – 5  a = 27, – 125

20.
2 3– ,

43
21. p = 2, q = 3 22.

7
4

23. 1

24. 1 25. x2 – 4x – 5 26. a = 1, b = 7 27. 14x – 10

28. 61x – 65 29.
13, – 3, –
2

30.
2 2 2– , –

2 3

31. –5, 7 32. x2 – 2x + 3 33. 3, – 3, – 1

34. 0, 3 35. 2, –1, 
3
2

 36. 4, 1

37. (i) 200; (ii) 

38. (i) 9; (ii) 

38. x3 – 12x2 + 47x – 60  3 

(i)

(ii)
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1.      p(x)  p(x) 1

2.  x2 – x – 1    
1 1


 
 1

3.  x2 – (k + 6) x + 2 (2k – 1)     
1
2

      k 

2

4.  (3 + 2)  6 2

5. a  b  (x2 + 1)  x4 + x3 + 8x2 + ax + b 
3

6.  px2 + qx + r, (p  0) 
3

(i) p  r 

(ii)

7.  x3 + 2x2 + kx + 7 (x – 3)  25 
 k 

4

8.    
1


  (2 + ) x2 + 61x + 6    

4
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

a1x + b1y + c1 = 0

a2x + b2y + c2 = 0

 a1, a2, b1, b2, c1, c2 



(i)

(ii)

(iii)

(i) (ii) (iii) 

 a1x + b1y + c1 = 0; a2x + b2y + c2 = 0 

(i)
1 1

2 2

a b
a b

   

(ii)
1 1 1

2 2 2

a b c
a b c

    

(iii)
1 1 1

2 2 2

a b c
a b c

    
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1.  x = 3m – 1  y = 4  x + y = 6  m 

2. 3x – 2y = 6  y-

3. p 

2x + py = 8  x + y = 6 

4.  x – y = 2  x
– y = 4 

5. k 3x + 2y = –5  x – ky =
2 

6. 3x – 7y = 10  y  x 

7.  2x + 5y = 4 

8.  x + 2y – 4 =0  2x + 4y – 12 = 0 

9.  3x + 2ky = 2 2x + 5y + 1 = 0  k 

10. x = 2  y = 3 

11.
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12. p 

(p + 2) x – (2p + 1) y = 3(2p – 1)

2x – 3y = 7 

13.  ABCDE  21cm BE
|| CD  BC || DE,  BC  CD  x y

14. x  y 

yx – 3
2


x 2y 2–
2 3 3



15. x  y 

3x + 2y = 1  2x + 3y = 4

p  p = 8x + 5y

16.

x – 7y + 42 = 0  x – 3y – 6 = 0 

17.  (1, 4)  (0, 6)  (3, 4) 
(1, 0) 

18.  2x + 3y – 12 = 0 

(i) (ii)

19.  66  4 

20. k 

kx + 3y = k – 3.

12x + ky = k

21.  5x – y = 5  3x – 2y = –4 
y-

3 cm 3 cm

B E
5 cm

C D

x – y

x + y

A
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22. x  y 

5 1 2
x y x y

 
 

15 5 –2
x y x y

 
 

23.

x y a b
a b
   2 2

x y 2.
a b

 

24. a  b 

2x + 3y = 7

a (x + y) – b(x – y) = 3a + b – 2 

25.

152x – 378y = – 74

–378x + 152y = – 604

26.  40 3 
 1  4 

 2  40 

27.  8  1 
13  2 

28.  5 

29.  5%  10%  2000
 10%  5% 

1500 

30.  50  100  15500 
 200  50  100 

31.  3x – 4y + 3 = 0  3x + 4y – 21 = 0 
x-

32. x  y 
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   
1 12 1

2 2x 3y 7 3x 2y 2
 

 

   
7 4 2

2x 3y 3x 2y
 

 
2x + 3y  0; 3x – 2y  0

33.

3x 2y 1
xy



4x 2y 13

xy




a  y = ax – 4.

34.  600 
120 

8 200 

35. A  B  150  A  B 
 15 

36.  32  36 
7  40 48 

37.  4 
3  2 : 3 

38.  2  1 
 35  3  4 

  65 

(i)

(ii)

39. 8  12  10  6 
 8  14 

40.  3 : 4  5 : 7  
 15,000 
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1. m =1 2. (0, – 3) 3. p = 2 4.

5.
–2k
3

 6.
3x 10y

7


 7. 4x + 10y = 8 9.
15k
4



10. 11. x – y = – 3, 2x – y = 1

12. p  4 13. x = 5; y = 0 14. 4, 2

15. x = 5, y = – 2, p = 30 16. 42, 12 17. (2, 2)

18. (i) 4x + 6y + 10 = 0; (ii) 4x + 6y – 24 = 0

19. 88, 22 20. k = – 6 21. (2, 5) (0, –5) and (0, 2)

22. (3, 2) 23. a2, b2 24. a = 5, b = 1, 25. 2, 1

26. 40 27. 41 28. 45 

29. 20,000;  10,000

30.  50  = 90;  100  = 110

31.  (3, 3).  (–1, 0) (7, 0)  (3, 3)  = 12 

32. (2, 1) 33.
–2 1 45x , y , a
5 2 4


  

34. 60 80 35. 80 70 

36. 10 2 37.
5
9

38. (i) 15, 5; (ii)

39. 1  = 140 

1  = 280 

40.  90,000,  1,20,000, 
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1. k 1

x + 2y = 3, 5x + ky + 7 = 0

2.  (2, 3)  3x – 2y = 5 1

3. a  b 2

2x – 3y = 7 ax + 3y = b 

4. x  y 2

0.4x + 0.3y = 1.7

0.7x – 0.2y = 0.8

5. 3

x + y = a + b

ax – by = a2 – b2

6.  40 
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7. 4

3x + 5y = 12 3x – 5y = – 18

 x-

8.  99 
 9 

4
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



ABC  DEF 

(i)  ABC ~ DEF  A = D, B = E C
= F

(ii)  ABC ~ DEF
AB BC
DE EF

   B = E

(iii)  ABC ~DEF, 
AB AC BC .
DE DF EF

 



(i)

(ii)

(iii)

(iv)
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1.  12 , 16  18 

2.  ABC  ~ QRP, 
 

 

ar ABC 9 , AB 18
ar PQR 4


 


 , BC = 15 ,  PR 

3.  LM = LN = 46°, x  a, b,  c 

4. , AHK ~ ABC.  AK = 10 , BC =
3.5 HK = 7  AC

5.  DEF ~ RPQ D
= R  F = P 

6.  5 : 7 

7.
 10 

8.  2100 
 2000 

 1 

9.  ABC  DEF  225 cm2  81 cm2 
 ABC  30 cm  DEF 

a
x

46° 46°
M b N c K

P

L

A

B

C

H

K
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10.  ABC ~ PQR,  x 

6 cm 5 cm

4 cm

A

B C

4.5 cm
3.75 cm

R

P

x P

11.  XY || QR  PX PY 1 ,
XQ YR 2

    XY : QR 

12.  DE || AB,  x 

A B

ED
x

3x + 19 3x + 4

x+3

C
13. ABC ~ DEF, BC = 3EF,  ar (ABC) = 117 cm2  ar(DEF) 

14.  ABC ~ DEF  A = 45°, F = 56°,  C 

15.  2 : 3 

16.  PQ = 24 cm, QR = 26 cm, PAR =
90°, PA = 6 cm  AR = 8 cm,  QPR 

17. , DE || AC  DF || AE 
FE EC
BF BE

  

18. ABC  AD BC   AD2 = BD × CD.
 ABC 

X Y

RQ

P

Q P

R

A

A

B F

D

E C
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19. , D  E,  AB CA 
 B = AED.  ABC ~

AED 

20.  AB || DC  AC  BD  0
 OA = 3x – 1, OB = 2x +1, OC = 5x – 3  OD = 6x – 5,

 x 

6x-5 5x-3

3x-1 2x+1

A B

CD

21.  PQR  Q = 90°
 XY || QR  PQ = 6 cm, PY = 4 cm  PX : XQ = 1

: 2  PR  QR 

22.  AB || DE. CD 

A

B

C

D

E

6cm
5cm

3cm

23.  ABCD  AE  BD
 1 : 2  BE = 1.5 cm  BC

24.  ODC ~ OBA, BOC = 115°  CDO = 70°
 (i) DOC, (ii) DCO, (iii) OAB  (iv) OBA.

25. ABC  PQR  144 m
 96 m ar (ABC) : ar (PQR) 

CB

A

D

E

Q

P

R

X Y

A B

CD

O

A B

BD
70°

115°O
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26.  
QR QT
QS PR

   1 = 2, 

PQS ~ TQR.

27.  ABC AD BC   3BC2 =
4AD2.

28.  ABC  ACB = 90°  CD AB  

 
2

2
BC BD .

ADAC


29. ABC  D  E, AB 
AD = BE  DP || BC  EQ || AC 
PQ || AB.

30.  ABC  AB = AC CB
 E  EF AC . AD BC   ABD

~ ECF.

A

B CDE

F

31.  S  T,  QR 
 PQR 

8PT2 = 3PR2 + 5PS2.

32. AD  PS  ABC  PQR  ABC ~

PQR  
AB AD .
PQ PS

33.  ABC  B
 AD CB 

 AC2 = AB2 + BC2 + 2BC × BD.

P

Q RS

T

1 2

A

B C

D

E

P

Q

P

Q RS T

A

B CD
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34.  DE || AC 




a bx
ay




ayx
a b

35.

36.  6 15  3 

37.  a  b  p 

ab
a b  

38.  a, b, c  x 

39.  AB || PQ || CD, AB = x, CD = y 

PQ = z  
1 1 1
x y 2 .

40.  
PS PT
SQ TR   PST = PRQ. 

 PQR 

41. , B < 90°  AD  BC 

(i) b2 = b2 + a2 + x2 – 2ax

(ii) b2 = a2 + c2 – 2ax

A

B

C

DE x

y

a

b

L

NM K
50°50°

x
Pa

b c

A

B

C

D

P

Q

x
y

z

P

Q R

S T

A

B CD
a - x

c b

x
h
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42.  PQR  Q 
PQ  QR  X Y, 2 : 1 

 9(PY2 + XR2) = 13 PR2

43.  ABC  CA  E BE  CA

AB2 + BC2 + CA2 = 4BE2.

44.  ABC  BDC  A  D 
 BC 

 AC BC  P 
 AP × PC = DP × PB

45.

46.  DE || AC  
BE BC
EC CP  

DC || AP.

47.  ABCD , B = 90°, AD2 = AB2 + BC2 + CD2. 
ACD = 90°.

48.  DE || BC, DE = 3 , BC = 9 
ar (ADE) = 30 cm2. ar (BCED) 

49.

50.  PQR , S  QR  9AS2

= 7PQ2.

51.  PQR , PD  QR, D  QR  PQ = a, PR = b, QD = c 
DR = d  a, b, c, d 
(a + b) (a – b) = (c + d) (c – d).

A

B C

D

P

A

B C

D

E P

A B

C

D

A

B C

D E
3 cm

9 cm
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52.  ABCD  AB || DC  DC = 2AB  EF  AB 

 AD  F  BC  E  
BE 3
BC 4 . DB, EF 

G  7EF = 10AB.

53.

54.  XY || AC  XY  ABC




AX 2 1
AB 2

55.  ABCD  D 

 BA  BC  E  F  
DA FB FC .
AE BE CD

56.

A

B C

X

Y
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1. 2. 10 3. 


acx
b c 4. 5 

5. D = R , F = P 6. 5 : 7 7. 24 

8. 2900 9. 18 10. x = 3 11. 1 : 3

12. x = 2 13. 13 14. 56° 15. 2 : 3

16. 90° 20. x = 2 21. PR = 12 , QR = 63 

22. 2.5 23. 3 24. 65º, 45°, 45°, 70°

25. 9 : 4 34. 


ayx
a b 36. 9 38. 



acx
b c

45. 15 , 20 48. 240 
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1.  16  12 
1

2.  ABC, AD  BC  
2

2

AD x
BC

, x 1

3.  ABC  DE || BC, AD = x + 1, DB = x – 1, AE = x + 3  EC = x,  x 
2

4.  ABC, PBC 2

A

B C

P

5. PQR Q = 90°  QS = SR,  PR2

= 4PS2 – 3PQ2. 3

6.  DE || BC  AD : DB = 5 : 4, 
 
 




ar DEF
ar CFB  3

7. 4

8. LMN O MN 
2

2
LO 7

9LM
 . 4

A

B C

D E
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  ABC  B = 90°,  A ,

sin A  

cos A  

tan A  

cot A  

sec A  

cosec A  



   
 

1 1sin , cosec
cosec sin

   
 

1 1cos , sec
sec cos

1 1tan , cot
cot tan

   
 

A B

C

Q
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

 
   

 

sin costan , cot
cos sin



sin2  + cos2  = 1  sin2  = 1 – cos2  and cos2  = 1 – sin2 

1 + tan2  = sec2   tan2  = sec2  – 1 and sec2  – tan2  = 1

1 + cot2  = cosec2  cot2  = cosec2  – 1 and cosec2  – cot2  = 1



A 0° 30° 45° 60° 90°

sin A 0
1
2

1
2

3
2

1

cos A 1
3

2
1
2

1
2 0

tan A 0
1
3 1 3

cot A 3 1
1
3 0

sec A 1
2
3 2 2

cosec A 2 2
2
3 1



sin (90 – ) = cos 

cos (90 – ) = sin 

tan (90 – ) = cot 

cot (90 – ) = tan 

sec (90 – ) = cosec 

cosec (90 – ) = sec 
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1.  sin  = cos ,   

2.  tan  = cot (30° + ),   

3.  sin  = cos ( – 6),   

4.  
7cos A ,
25   tan A + cot A  

5.   
4tan
3   

  

  

sin cos
sin cos  

6.  3x = cosec    
3 cot
x   

 
  

2
2

13 x
x

 

7.  x = a sin   y = a cos   of x2 + y2 

8. cosec 70° – sec 20° 

9.  5x = sec    
5 tan
x

   
  

2
2

15 x
x

 

10. 9 sec2 A – 9 tan2 A 

11. sec  cot  

12. cos  cos (90 – ) – sin  sin (90 – ) 

13.  sin (20° + ) = cos 30°   

14.
 

 

2

2
1 tan
1 cot  

15.


2

sin

1– sin  
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16.

sec4  – sec2  = tan4  + tan2 .

17.
 

 

1 sin
1 sin  = tan  + sec 

18.  x = p sec  + q tan   y = p tan  + q sec   x2 – y2 = p2 – q2.

19.  7 sin2  + 3 cos2  = 4   
1tan
3

.

20.   
1sin A – B ,
2

   
1cos A B ,
2

  A A  B 

21.
  

  

2 2

2 2
cos 20 cos 70
sin 59 sin 31

 

22.  tan 1° tan 11° tan 21° tan 69° tan 79° tan 89° = 1.

23.  sec 4A = cosec (A – 20°) A 

24.  3 cot A = 4, 
2

2
cosec A 1
cosec A – 1

 

25.  tan (3x – 15) = 1  x 

26.

 




tanA sec A – 1 1 sin A
tan A – sec A 1 cos A

27.  
 

1 1 1 1–
sec x tan x cos x cos x sec x tan x

28.
 

        
  

tan cot 1 tan cot sec cosec + 1
1– cot 1 tan

29. (sin  + cosec )2 + (cos  + sec )2 = 7 + tan2  + cot2 

30. sec A (1 – sin A) (sec A + tan A) = 1
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31.  cos  + sin  = 2 cos   cos  – sin  = 2 sin .

32.  tan  + sin  = m, tan  – sin  = n  m2 – n2 = 4 mn .

33.  sin  = 
1x ,

4x   sec  + tan  = 2x  
1

2x

34.  sin  + sin2  = 1,  cos2  + cos4  = 1.

35.

cot  tan (90 – ) – sec (90 – ) cosec  + sin2 65º + sin2 25° + 3 tan 5° tan 85°.

36.  : 
   

 
  

  
 

2cot 90 – cosec 90 – sin
sec

tan tan 90 –

37.
2 2

2 2
cos 20 cos 70
sec 50 – cot 40

  

 
 + 2 cosec2 58° – 2 cot 58° tan 32° – 4 tan 13° tan 37° tan

77° tan 45° tan 53° 

38.  A, B, C  ABC   
   

2 2B C Acosec tan 1
2 2

.

39. sec2 10° – cot2 80° +    
  

    

sin 15 cos 75 cos 15 sin 75
cos sin 90 – sin cos 90 –  

40.  : 
 

  
 

2 2tan – cot tan – cot
sin cos

41.  : 
   


    

sec tan – 1 cos
tan sec 1 1– sin

42.
   
            2 2 2 4

1 1 11 1
tan cot sin sin

43. 2 (sin6  + cos6 ) – 3(sin4  + cos4 ) + 1 = 0.

44. (1 + cot A + tan A) (sin A – cos A) = sin A tan A – cot A cos A.

45.  sin  + cos  = m  sec q + cosec q = n  n(m2 – 1) = 2m

46.
       2 2cot 90 – tan cosec 90 – sec cos 50 cos 40 –

sin 12 cos 15 sec 78 cosec 75 tan 15 tan 37 tan 53 tan 75
        


       
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47.
 1 : 1 

 ACB 

48.  A  B 

       
1 1sin A B , cos A B
2 2  0 < A + B  90°.  A   B 

49.  x = sin2 , y = cos2   x  y 

(a)

(b)

(c)

A

B C
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1. 45° 2. 30° 3. 24° 4.
625
168

5. 7 6.
1
3 7. a 8. 0

9.
1
5 10. 9 11.

21 cot
cot
 


12. 0º

13. 50° 14. tan2  15. tan  20. A = 45°, B = 15°

21. 1 23. 22° 24.
17
8 25. 20°

35. 3 37. –1 39. 2 46. 0

47. 45° 

48. A = 45°, B = 15° 

49. (a) 1; (b) ; (c) 
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1.   
4sin
5

  cos  1

2. sin (45 + ) – cos (45 – ) 1

3.  5 tan  = 4  
  

  

5 sin 3 cos
5 sin 2 cos

 2

4. tan 35 tan 40° tan 45° tan 50° tan 55° 2

5.
  

  
  

sin 1 cos 2 cosec
1 cos sin

. 3

6.   


2cos A sin A– sin A cos A
1 tan A cos A – sin A

. 3

7.  tan (A + B) = 3    
1tan A B
3

  x y 4

8.      


     

tan sec 1 cos
tan sec 1 1 sin

. 4
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

(i)  





i i

i

f xX
f

(ii) 
 



i i

i

f dX a
f

  di = xi – a.

(iii) 
  



i i

i

f uX a h
f

 i
i

x – au
h



1 0

1 0 2

f – f
l h

2f f f
 

   
  

l = 

f1 = 

f0 = 

f2 = 

h = 



n Cf
2l h

f

 


 
    

l = 

n = 

Cf = 

f = 

h = 
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

(i)

x

(ii)

x

(iii)

(a)

(b)  x-

(c) x-

  = 3  – 2 
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1.  12 

2. 20  18  2 

3.  3, 5, 7, x  11  7  x 

4.  5 

5.  27.5  x 

24, 25, 26, x + 2, x + 3, 30, 33, 37.

6.
5, 7, 8, 5, 7, 6, 9, 5, 10, 6.

7.

8.

9.

10.  24  12 

11.  19.5 – 29.5 

12. 5  18   16  

13. 11  50  6 49   6 
52 
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14.

x 12 16 20 24 28 32

f 5 7 8 5 3 2

15.

x 10 12 14 16 18 20

f 3 5 6 4 4 3

16.

0-5 5-10 10-15 15-20 20-25 25-30

2 7 18 10 8 5

17.

20 0

30 4

40 16

50 30

60 46

70 66

80 82

90 92

100 100

18.

0-10 10-20 20-30 30-40 40-50

7 9 6 8 10
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19.

C.I. 0-10 10-20 20-30 30-40 40-50

f 8 12 10 11 9

20.  54  P 

0-20 20-40 40-60 60-80 80-100

7 P 10 9 13

21.

C.I. 0-10 10-20 20-30 30-40 40-50 50-60

f 5 3 10 6 4 2

22.  24  x 

0-10 10-20 20-30 30-40 40-50

5 25 x 18 7

23.

10 20 30 40 50 60 

0 12 20 28 33 40

24.

30-35 35-40 40-45 45-50 50-55 55-60

2 4 10 15 6 3
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25.

30 40 50 60 70 80

34 30 27 19 8 2

26.  53 f1 f2 

C.I. 0-20 20-40 40-60 60-80 80-100

F 15 f1 21 f2 17 100

27.  57.6  50  f1  f2 

0-20 20-40 40-60 60-80 80-100 100-120

7 f1 12 f2 8 5

28.  28.5  x  y 

0-10 10-20 20-30 30-40 40-50 50-60

5 8 x 15 y 5 60

29.  35 a  b 

0-10 10-20 20-30 30-40 40-50 50-60 60-70

10 20 a 40 b 25 15 170

30.

45-55 55-65 65-75 75-85 85-95 95-105 105-115

7 12 17 30 32 6 10
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31.

11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50

2 3 6 7 14 12 4 2

32.  60 :

0-10 10-20 20-30 30-40 40-50 50-60

16 10 8 15 5 6

33.

100-150 150-200 200-250 250-300 300-350

4 5 12 2 2

34.  100 

0–5 4

5-10 6

10-15 10

15-20 10

20-25 25

25-30 22

30-35 18

35-40 5
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35.  30 

5 30

10 28

15 16

20 14

25 10

30 7

35 3

40  0
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1. 16.4 2. 20 3. 9 4. 3

5. x = 25 6. 5 7.  = 3  – 2 

8. 9. 10.  = 20 11. 24.5

12. 26 13. 56 14. 20 15. 14

16. 12.89

18.

10 7

20 16

30 22

40 30

50 40

19. 25.2 20. 11 21. 27 22. 25

23. 20 25. 63.75 26. f1 = 18, f2 = 29

27. f1 = 8, f2 10 28. x = 20, y = 7 29. a = 35, b = 25

30.  = 81.05,  = 82,  = 85.71

31.  = 32,  = 33, = 34.38

32.  = 25 33.  = 211 34.  = 24 35.  = 17.5

36. x = 16
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1. a – b 1

2. 11  21 1

3. 50  20   3 
2

4. 10  15.3 6   9  8  14 
2

5.

20 40 60 80 100 

4 10 28 36 50

6.  58 x

20-30 30-40 40-50 50-60 60-70 70-80

5 13 x 20 18 19

7.  57.6  50 f1  f2 
4

0-20 20-40 40-60 60-860 80-100 100-120

7 f1 12 f2 8 5

8.

20-30 30-40 40-50 50-60 60-70 70-80

2 8 15 12 10 5
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1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.
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(SA-I)

(i)

(ii)  31 

(iii)

(iv)

1.  ABC ~ EDF 

2. tan 1° tan 2° tan 3°...... tan 89° 

3.
1sin ,
2

     3 cos  – 4 cos2  

4.

5.  x2 – 6x + a     3 + 2 = 20  a 
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6.  306  1314  18 306  1314 

7. x  y 

47x + 31y = 63

31x + 47y = 15

8.  PQ || CD  PR || CB 
AQ AR
QD RB

 .

A

B

C

D P

Q R

9.

0-10 10-20 20-30 30-40 40-50

8 12 10 11 9

10.  3 cot A = 4  
2

2
cosec A 1
cosec A – 1


 

11.  10224  9648 

12. , P  Q, ABC  CA  CB  C 
 4 (AQ2 + BP2) = 5 AB2

A

BC

P

Q
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13. a  b  (a + b)x – 2by = 5a +
2b + 1, 3x – y = 14 

14. f1  f2  62.8 

0-20 20-40 40-60 60-80 80-100 100-120

5 f1 10 f2 7 8 50

15. 2
2 cos 58 cos 38º cosec 52°–
sin 32 tan18 tan 35 tan 60 tan 72 tan 55



     
 

16. K x2 + 2x + k, 2x4 + x3 – 14x2 + 5x + 6 

17.

0-20 20-40 40-60 60-80

15 6 18 10

18.  3 5  

19.  AB  BC, DE  AC  GF  BC   ADE ~ GCF.

A

B C

D
E

F

G

20.

21. 3x4 + 6x3 – 2x2 – 10x – 5  
5
3  

5–
3  

22.  x – y + 1 = 0, 3x + 2y – 12 = 0 
 y-
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23.

24.  x = tan A + sin A, y = tan A – sin A 

2 2x y x y 1
x y 2
    

       

25.

(cot A + sec B)2 – (tan B – cosec A)2 = 2(cot A sec B + tan B . cosec A)

26.  80 

0-5 5-10 10-15 15-20 20-25 25-30 30-35

5 15 20 10 10 15 5

(i)

(ii)

27.

10-20 20-30 30-40 40-50 50-60 60-70 70-80

4 8 10 12 10 4 2

28. ABD  DAB = 90°  AC  BD  AB2

= BC × BD.

A B

C

D

29.  122, 150  115 
 5, 7,  11 

30.
 10  65 16  95 
 20 

31.
tan A sec A 1 1 sin A
tan A – sec A 1 cos A

  



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1.
AB BC AC
ED DF EF

  2. 1 3.
33 – 1

2
 
  

4.  = 3  – 2 5. a = – 16 6. 22338

7. x = 2, y = –1 8. 9. 25.2 10.
17
8

11. 144 12. 13. a = –5, b = –1 14. f1 = 18, f2 = 12

15.
5
3 16. k = – 3. 17. 43.88 18.

19. 20. 18 21. –1, –1

22. x = 2, y = 3,  = 5 

23. 24. 25.

26. (i) 

0 80

5 75

10 60

15 40

20 30

25 20

30 5

(ii)

27. 45 28.

29. 13 30. . 115 31.
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II

(SA-I)

(i)

(ii)  31 

(iii)

(iv)

1. A = 90°, B = 90°, AO = 6 , OB = 4.5  AP =
4  QB 

A
B

Q

P

O

2. sin2 41° + sin2 49° 

3.  A  B  cosec A = sec B  A + B 

4.
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140-145 145-150 150-155 155-160 160-165 165-170

5 15 25 30 15 10

5.  3 × 12 × 101 + 4 

6.  8.39 

7.  p(x) = x3 – 4x + 6  g(x) = 2 – x2 

8. 24 

9. Q 

cos cos 4; 90 .
1 sin 1 sin

 
    

   

10.

0-6 6-12 12-18 18-24 24-30

5 4 1 6 4.

11.  n  8n  0 

12.

3x – y = 7

2x + 5y + 1 = 0 

(i)

(ii)

(iii)
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13.  2x2 – 3x + 1      
 3  3 

14.  x2 + 4x +2a    
2


 a 

15.
 500  650 

 2 

16. ABC, DE || BC  AD = x + 2, DB = 3x + 16, AE = x  EC = 3x + 5 x 

17.  cos (40° + x) = sin 30°  x 

18.  1 + tan2

A = sec2 A 

19.

0-3 3-6 6-9 9-12 12-15

2 4 5 1 2

20.

120 140 160 180 200 

12 26 34 40 50

21.  256  36  HCF LCM 
 HCF × LCM = 

22.
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23.  x4 + 6x3 + x2 – 24x – 20  2 –5 

24.

3x – 4y + 3 = 0  3x + 4y – 21 = 0

 x-

25. ABC  AD  BC BC D  2DB = 3CD 
 5AB2 = 5AC2 + BC2 

26.

27.  (cot A + sec B)2 – (tan B – cosec A)2 = 2 (cot A sec B + tan B cosec A).

28.  cos (A + B) = 0  cot (A – B) = 3, 

(i) sec A tan B – cot A sin B

(ii) cosec A cot B + sin A tan B.

29.  x = tan A + sin A  y = tan A – sin A 

2 2x y x y 1
x y 2

   
       

30.

1000-1200 1200-1400 1400-1600 1600-1800 1800-2000 2000-2200 2200-2400

15 60 68 86 75 61 45
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1. BQ = 3 cm 2. 1 3. A + B = 90°

4.  = 155–160 5.

6. 7. Q = –x, R = – 2x + 6

8. AD = 12 3 cm 9. Q = 60° 10. x 15

12.  (2, –1), 

13. 2 9 9x – x
2 2

 14. a = 1, 15. 100 269 km 16. x = 2

17. x = 20° 19.  = 6.6 20. = 138.6 

21.  = 4,  = 2304

22.  = 30, 

23.  – 2  – 1 

24.  (–1, 0), (3, 3)  (7, 0)  = 12 

28. (i)
3

2
(ii)

5
2

31.  = 10.66;  = 11.96

31.

5-7 7-9 9-11 11-13 13-15 15-17 17-19

67 33 41 95 36 13 15


