Assignments in Mathematics Class X (Term I)

8. INTRODUCTION TO TRIGONOMETRY

IMPORTANT TERMS, DEFINITIONS AND RESULTS

e In trigonometry, we deal with relations between the sides and angles of a B
triangle.
e Ratios of the sides of a right angled triangle with respect to its acute angles, are
called trigonometric ratios of the angle.
e For Z4, AC is the base, BC the perpendicular and AB is the hypotenuse. For /B,
BC is the base, AC the perpendicular and 4B is the hypotenuse. A C
P
e Six trigonometrical ratios
r
y
- Perpendicular
(i) Sine 6= e Y Sine 6 is written as sin 6. f
Hypotenuse  r []
o} X M
Base X

(ii) Cosine 0 = —. Cosine 0 is written as cos 6.

Hypotenuse oy

P icul L
(iif) Tangent 6 = Perpendicular =2 Tangent 0 is written as tan 0.

Base X

. B L
(iv) Cotangent 6 = #sle =X Cotangent 0 is written as cot 0.
Perpendicular y

Hypotenuse r . .
ZLypotenuse —. Secant 0 is written as sec 0.

(v) Secant 0=
Base b

Hypotenuse r . .
yp = —. Cosecant 0 is written as cosec 0.

(vi) Cosecant = —————
Perpendicular  y

e Relations between trigonometric ratios

(a) Reciprocal relations

. 1 . _ .
(i) cosec O =—— orsin 6 = or sin O cosec O =1
sin

cosec
. 1 1
(i1) sec 6 = orcos 0 =—— orcos 0 sec 0 =1
cosO sec
iii) cot O = ! tan 0 L
(iii) co ane O A0 oot " tan 6 cot 6 = 1
(b) Quotient relations
) sin© . cosO
(i) tan 6 = (ii) cot B =
cos0 in0@
perpendicular

e sin A4 is a symbol which denotes the ratio It does not mean the product of sin and
4,
i.e., sin 4 # sin x A. In fact sin separated from A4 has no meaning. Similar interpretations follow for other

trigonometric ratios.

hypotenuse

e Table of values of various trigonometric ratios of 0°, 30°, 45°, 60° and 90°.
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T- 0 — 0° 30° 45° 60° 90°
ratios |
. 1 1 3
sin 6 0 - = — 1
2 V2 2
cos 0 1 ﬁ 1 1 0
2 V2 2
tan 0 0 A 1 V3 Not defined
NG
cot O Not defined V3 1 1 0
NG)
sec 0 1 i V2 2 Not defined
NG
cosec 0 Not defined 2 V2 2 1
NG)
Students may find easier to memorize the first row (values of sine ratio) as
sin 0° 30° 45° 60° 90°
\ﬁ \ﬁ ﬁ 3 4
4 4 4 4 4
1
B i
2 V2 2
e Trigonometric ratios of complementary angles (i) sec? ® —tan? B = 1
(&) sin (90° — 6) = cos 6, or 1+ tan®> 0 = sec’ 0

cos (90° — 0) = sin O
(#7) tan (90° — 0) = cot 0O,
cot (90° — 0) = tan 0
(iii) sec (90°— 0) = cosec O,
cosec (90° — 0) = sec O

or tan’ 6 = sec’ 6 — 1
(iii) cosec’ 6 — cot> 6 = 1

or cosec’ B = 1 + cot* O

or cot’ O = cosec® O — 1

(c) The following steps should be kept in mind while

e Trigonometric Identities proving trigonometric identities :
(a) An equation involving trigonometric (1) Start with more complicated side of the identity
ratios of an angle 0 (say) is said to be and prove it equal to the other side.

a trigonometric identity, if it is satisfied

(ii) If the identity contains sine, cosine and other
for all values of 6 for which the given

trigonometric ratios, then express all the ratios

trigonometric ratios are defined. in terms of sine and cosine.
(b) Some important trigonometric (iii) If one side of an identity cannot be easily
identities : reduced to the other side value, then simplify
(i) sin®> 0 + cos? 0 = 1 both sides and prove them identically equal.
orsin? ® =1 — cos? 0 (iv) While proving identities, never transfer terms

. from one side to another.
orcos>’0=1-sin”>0




SUMMATIVE ASSESSMENT

MULTIPLE CHOICE QUESTIONS

[1 Mark]

A. Important Questions

4
. Ifcos 4= g, then the value of tan 4 is:

3 3 4 5
e b) = — d) =

a
. Ifsin 6 = Z then cos 0 is equal to :

>

(b) b

b
() SR .
[12_ 2 4 a
(©) — (d) m

. The value of tan 4 is always less than 1.
(a) false

(b) true

(c) sometimes true, sometimes false

(d) none of the above

. Maximum value of sin 0 is :

(a) more than 1
(c) equal to 1

(b) less than 1
(d) none of these

. Minimum value of sin 6, where 0 is acute, is:
(a) zero (b) more than 1
(c) equal to 1 (d) less than 1

4 sin 0 — 0
. If 4 tan 6 = 3, then RAEL AL is equal
to : 4sin 0+ cos O
@> ®mLE  ©r @3
Y3 3 “5 4

. If 6 is an acute angle such that sec? = 3, then

tan? 0 — cosec’ 0

the value of — 5 is:
tan” @ —cosec” 0

42 L

@3 O®F ©F @
4
. sin 6 = 3 for some angle 0, is :

(a) true
(b) false
(c) it is not possible to say anything about it

definitely

(d) neither (a) nor (b)

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

4
If cot 6 = 3 then cos? 6 — sin® 0 is equal to :

A b 1 T a2
@5  ® © -5 @ o
If sin A = % then the value of cot A is :

1 3
@3 ®F © % @ 1

If a = b tan 6, then asin®+bcosd is equal to :
asin®—bcosO

2 2
@b o axh gy azh

a2+b2 a
a’ +b? a—>b a+b

@ S5 0

3
If sin 6 = —, then the value of (tan 0 + sec 0)*is
equal to :

1
(@)1 ®) 5 (©) 2 (d) -2

1-sin? 45°
1+sin” 45°
(a) cos 60° (b) sin 60° (c) tan 30° (d) sin 30°
The value of (sin 30° + cos 30°) — (sin 60°
+ cos 60°) is :

(a) -1 (b) 0 (c) 1

The value of (sin 45° + cos 45°) is :

! B

— b X2 d) 1
@ﬁ (b) \2 @2 (d)

If x tan 45°.cos 60° = sin 60°.cot 60°, then x is
equal to :

is equal to :

(d) 2

1 1

@l OB ©; @
The value of fan 307 is

cos60°
@5 OF ©F @I
The value of _Sind57_ is

cosec45° |
OF () 5

© 2

(d) none of these



19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

The value of (sin 45° cos 30° + cos 45° sin 30°)
is :

(@ﬁ?(&% (@fg(mgﬁ

The value of (sin 30° cos 60° + cos 30° sin 60°)
is :

(a) sin 90° (b) cos 90°

1—sin 60° .
,/T is equal to :

(a) sin 60° (b) sin 30° (c) sin 90° (d) sin 0°
The value of 3sin 30° — 4sin® 30° is :

(c) sin 0° (d) cos 30°

() 1 (b) 0 ©) 2 @ L
2
The value of sinl8°
€ value o 005 72° 18
@ 1 (b) 0 (c) -1 @%
cos 48° — sin 42° is :
@ 1 (b) 0 (0) -1 @%

The value of tan 80° . tan 75° . tan 15°. tan 10°
is :

(a) -1

(b) 0
()1 (d) none of these
The val ¢ tan26°
e value of =" o s :

(@0 (b) -1
(c) -1 (d) none of these
cosec 31° — sec 59° is equal to :

1
(a) 0 (b) 1 (c) -1 (d) 5

The value of (tan 2° tan 4° tan 6° ... tan 88°) is:

(a) 1 (b) 0
(c) 2 (d) not defined
tan (40° + 6) — cot (40° — 0) is equal to:
1

(a) 1 (b) 0 (c) 2 @ 5
The value of sin (50° + 0) — cos (40° — 0) is :

1
(a) 1 (b) 2 © 3 (d) 0

The value of the expression cosec (75° + 6) — sec
(15° — ) — tan (55° + 6) + cot (35° — 0) is :

32.

33.

34.

3s.

36.

37.

38.

39.

40.

41.

42.

43.

@-1 (0 © 1 @%

sin (45° + 0) — cos (45° — 0) is equal to :

(a) 2 cosec 6 (b)) 0

(c) sin O (d 1

9 sec? O — 9 tan” O is equal to :

(a) 1 (b) 9 (c) 8 (do

. 8 . .
If sin 4 = o and A4 is acute, then cot 4 is equal
to :

15 15 8 17
a) — b) — c) — d) —
(a) < (b) T (c) T (d) 2
(cosec? 72° — tan® 18°) is equal to :
(a) 0 (b) 1
(c) % (d) none of these
If x = sec 6 + tan 6, then tan O is equal to :

2 2 2 2
() x +1 (b) x -1 © x +14 ) x -1

x X 2x 2x

tan® O sin? 0 is equal to :
(a) tan’ O — sin’ O

tan’ 0
c
© sin’ @
If cos © — sin 6 = 1, then the value of cos 0 +
sin0 is equal to :

(b) tan*6 + sin> 0

(d) none of these

(a) £ 4 (b) £ 3 (c) 2 @ +1
l+tan’ @
Trcot’ 0 S equal to :
(a)sec? 0 (b) -1 (¢c)cot? & (d) tan’6
(sec? 10° — cot?* 80°) is equal to :

1
(a1 () 0 (c)2 @ 7

1+cosO
The value of IS :
1—cos©

(b) cosec 6 + cot O
(d) cot © + cosec? 0

(a) cot O — cosec 0
(c) cosec? O + cot’ 0

sin® .
is equal to :
1+cos0
1+cos© 1—cotB
a b
(@ sin 6 ®) sin 6
1—cos© 1—sin®
c d
© sin O @ cosO

If x =a cos a and y = b sin a, then b>x* + a*?
is equal to :

(a) a*b? (b) ab (c) a*b* (d) & + b?



44. [(1+sin®)(1-sin®) is equal to : (a) 2 (b) 1
V(rind(l-sin®) ! (©0 (d) none of these

45. The value of the expression tanSov is :

. . 1
sin® 22°+sin” 68° ., . , (a) 0 (b)
+sin” 63°+c0s63°sin27° | 18 :
|:cos2 22°+cos” 68° :| (c) 3

(d) cannot be determined

B. Questions From CBSE Examination Papers

1. In the given figure, ZACB = 90°, ZBDC = 90°,

i 9. If cosecezé, then 2 (cosec® 6 + cot® 0) is :
CD—-4cm, BD=3cm, AC— 12 cm, cos A — sin A 2

is equal to : [2010 (T-D)] (2010 (T-D)]
. c (a) 3 (b) 7 (©) 9 (d) 5
10. In the figure, if PS = 14 cm, the value of tan a is
D equal to : [2010 (T-D)]
S
a
B
5 5 7 7
a) — b) — c) — d— | gl
()12 ()13 ()12 ()13 T R
12 2 5cm
2. If cot A=—, then the value of
5 P Q
sin A + cos A) x cosec 4 is : [2010 (T-D)] 4 14 5 13
( ) @ws w2 9l @
13 17 14 3 3 3 3
(@ — (b)) — () — (d) 1 .
5 5 5 11. If x =3 sec’ 6 — 1, y = tan? 6 — 2, then x — 3y is
3. cos 1°, cos 2°, cos 3°, ........ cos 180° is equal ?s)uzl to: (b) 4 © 8 [(Zd(;lg (T-D]
to : [2010 (T-D)]
(a) 1 (b) 0 (c) 12 (d) -1 12. (sec 4 + tan A)(1 — sin A) is equal to :
4. 5 cosec’ O — 5 cot? 0 is equal to :  [2010 (T-I)] . (2010 (T-D)]
(a) 5 (b) 1 (c) 0 (d) -5 (@) sec A (b) tan 4 (c)sinA  (d) cos 4
5. If sin 6 = cos 0, then value of 0 is :  [2010 (T-I)] 1
(a) 0° (b) 45° (c) 30° (d) 90° 13. ‘If sec O —tan 0 = 3’ the value of (sec 6 + tan 0)
6. 9 sec’ 0 — 9 tan® 0 is equal to :  [2010 (T-I)] " 2010 (T-D)]
(a) 1 (b) -1 (c) 9 (d) -9 (a) 1 (b) 2 ()3 (d) 4
7. If sin O + sin®> 6 = 1, the value of (cos* 6 + cos* 0) cot 45°
iq - L 14. Th | f ——— is equal to :
is - [2010 (T-D)] € VA Ol N300+ cos60°
(a)3 (b) 2 (c) 1 (d) 0 [2010 (T-I)]
8. In the figure, if D is the mid-point of BC, the value .
o 2 1
coty® . — = d) =
of is 2010 (T-I (a) 1 (b) (© (d)
cotx® [ (T-D] N 3 5
A
NG
15. If cos39=7;0<9<20°, then the value of 0
is : [2010 (T-D)]
c . B (a) 15° (b) 10° (c) 0° (d) 12°
16. AABC is a right angled at A4, the value of
1 1 1 tan B x tan C is : [2010 (T-D]
a) 2 b) - c) — d) —
@ ®;  ©5; @3 @ 0 o 1
(c) -1 (d) none of these




17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

If sinf= %, then the value of 2 cot? 0 + 2 is equal

to : [2010 (T-I)]

(a) 6 (b) 9 (c) 4 (d) 18

The value of tan 1°tan 2°tan 3° ...... tan 89°

is : [2010 (T-I)]
1

(@0 (b) 1 (c) 2 (d) 5

If sin(4A-B)= 1 and cos(4+ B) = %, then the

value of B is : [2010 (T-1)]

(a) 45° (b) 60° (c) 15° (d) 0°

Value of (1 + tan 6 + sec 0)(1 + cot O — cosec 0)

is : [2010 (T-D)]

(a) 1 (b) -1 (c) 2 (d) 4

The value of [sin? 20° + sin® 70° — tan® 45°] is :

[2010 (T-I)]
(@0 (d) -1

(b) 1 () 2

Given that sin 4 = %,
value of (4 + B) is :
(a) 30° (b) 45°

d cosB ! then th
an =—=, then

\/5 c

[2010 (T-D)]

(c) 75° (d) 15°

cos A

The value of (
cot 4

+sinAJ is : [2010 (T-D]

(@)cot4 (b)2sinA (c)2cosA (d) sec 4
If tan 2A = cot (4 — 18°), then the value of 4
is : [2010 (T-D)]
(a) 18° (b) 36° (c) 24° (d) 27°

Expression of sin 4 in terms of cot 4 is :
[2010 (T-D)]

@ J1+cot* 4 b) 1
cot 4 J1—cot’ 4
© 1 ) \J1—=cot* 4
J1+cot* 4 cot 4

If A4 is an acute angle in a right AABC, right angled
at B, then the value of sin 4 + cos 4 is :

[2010 (T-D)]
(b) greater than one
(d) equal to two
If cos (o + B) = 0, then sin (o — ) can be reduced

(a) equal to one
(c) less than one

to : [2010 (T-D)]

(@)cos B (b)cos2B (c)sina  (d) sin 2a

In the figure, if D is mid point of BC, then the
tan x°

value of S is: [2010 (T-D)]
tan y

29.

30.

31.

32.

33.

34.

3s.

36.

37.

38.

39.

(a) 4

(b) 3

(c) 2

1
If cosecO—cotB = 3 the value of (cosec 0 + cot 0)
is :

d 1

[2010 (T-D)]
(a) 1 (b) 2 (©)3 (d) 4
If sin © = cos 0, then the value of cosec 0 is :
[2010 (T-D)]

2
©p5 @ V2

In sin 36 = cos (0 — 26°), where 30 and (0 — 26°)
are acute angles, then value of 0 is : [2010 (T-I)]
(a) 30° (b) 29° (c) 27° (d) 26°

(a) 2 (b) 1

If sino :% and o is acute, then (3 cos o4 cos’® o)

is equal to : [2010 (T-I)]

1
@o b @ @

12 .
If secA:cosecB=7, then (4 + B) is equal

to : [2010 (T-)]
(a) 0° (b) 90° (c) <90°  (d) >90°
1

cotd+——=1, cot’ A+

fsf . ot A the value of ot A
[2010 (T-D)]

(a) 1 (b) 2 (c) -1 (d) -2
If sec 6 + tan O = x, then tan 0 is : [2010 (T-I)]

x*+1 x* =1 X +1 x =1
(a) (b) (c) (d)

X X 2x 2x

If 2sin26 Z\/g, then the value of 0 is :
[2010 (T-D)]

(a) 90° (b) 30° (c) 45° (d) 60°
If x cos 4 = 1 and tan 4 = y, then x*— y*is equal
to : [2010 (T-D)]
(aytan4 (b) 1 (© 0 (d) —tan 4

[cos* A — sin* 4] is equal to : [2010 (T-D)]
(a) 2 cos?4 + 1 (b) 2 cos’4 — 1
(c) 2sin”4 — 1 (d) 2 sin?4 + 1
The value of the expression [(sec? 6 — 1)
(1 — cosec® 0)] is : [2010 (T-D)]

@-1 (b1 © 0 (@%



40.

41.

42.

43.

44.

45.

46.

47.

48.

1 1
If (A—B)=—= and sin4=-—, then the value
of Bis: V3 V2
[2010 (T-D)]
(a) 45° (b) 60° (c) 0° (d) 15°
In AABC right angled at B, tan 4 = 1, the value

of 2 sin 4 cos A4 is :
(a) -1 (b) 2 (©)3

If \/2sin (60°—0) =1, then the value of a is :
[2010 (T-D)]
(a) 45° (b) 15° (c) 60° (d) 30°
sin (60° + 6) — cos (30° — 0) is equal to :
[2010 (T-D)]

[2010 (T-)]
(@1

(a)2cos O (b)2sinB (c)0 (d1
. 1 2secH
Given that cos®=—, the value of ———— is:
2 1+tan” 6

[2010 (T-T)]

1
(a) 1 (b) 2 (c) 5 (d) 0
In the figure, AD = 3 cm, BD = 4 cm and
CB = 12 cm, then tan 6 equals : [2010 (T-D)]

A

905
0 907

(b) >

@ =
12 5

@ 3 © 5
(14+cos0) (1-cos0)
(1-sin0) (1+sin0)

[2010 (T-T)]

7
If cot® = g , then the value of
is :

(a) » (b) u (©) o (d) !

64 7 49 8
The value of sin 6 cos (90° — 6) + cos 6
sin (90° — 0) is : [2010 (T-D)]
(a) 1 () 0 (c)2 (d) -1
If tan © = cot O, then the value of sec 0 is :

[2010 (T-)]

(a) 2 (b) 1

2
©5F5 @ V2

49.

50.

51.

52.

53.

54.

SS.

56.

57.

58.

If cos A + cos?> A = 1, then sin®> A + sin* A4 is :
[2010 (T-D)]

(a) -1 (b) 0 ()1 (d) 2
From the figure, the value of cosec 4 + cot 4
is : [2010 (T-D)]
C
b a
A - B
b+c a+b a b
(a) (b) (c) (d)
a c b+c a+c

IfacosO+bsinO=4and asin6—>5bcos 6 =23,
then a® + b* is : [2010 (T-D)]
(a) 7 (b) 12 (c) 25 (d) none

If cosec? 6 (1 + cos 0)(1 — cos 0) = A, then the
value of A is : [2010 (T-D)]
(a0 (b) cos? 6 (¢) 1 (d) -1

If x =2 sin’ 0, y = 2 cos* O + 1, then the value

of x +yis: [2010 (T-D)]
1

(a) 2 (b) 3 (c) 5 (d1

In A4BC, if AB = 6~/3 cm, AC =12 cm and BC =6

cm, then angle B is equal to : [2010 (T-D)]

(a) 120° (b) 90° (c) 45° (d) 60°
The maximum value of 9 is :

cosec [2010 (T-)]
(@0 (b) -1 (© 1 (d) %

If tan 4 =% and A + B = 90°, then the value of

cot B is equal to : [2010 (T-T)]

4 1 3
@3 O ©F @I

If APOR is right angled at R, then the value of
cos (P + Q) is : [2010 (T-D)]

© < @ ?

(a) 1 5

(b) 0

. . 1 1
Given that sinoo=— and COSB:E , then the

value of o + B is :
[2010 (T-D)]

(a) 0° (b) 90° (c) 30°  (d) 60°



SHORT ANSWER TYPE QUESTIONS

[2 Marks]

A. Important Questions

1. In figure, find tan P — cot R.

P
12 cm 13 cm
Q R
2. If tan O + =2, find the value of
tan
tan’ 0+ ——.
tan” 0

3. If /3 tan 0 = 1, then find the value of sin?6 —
cos? 0.

4. In a right triangle ABC, right angled at C, if
tan 0 = 1, then verify that 2 sinf.cos 6 = 1.

5. State whether the following are true or false.
Justify your answer.
(i) sin (4 + B) = sin A + sin B.
(i1) The value of sin 0 increases as 0 increases.
(ii1) The value of cos O increases as 0 increases.
(iv) sin 6 = cos O for all values of 6.
(v) cot A4 is not defined for 4 = 0°.

6. Find the value of 0 in the following :
cos 26 = cos 60° cos 30° + sin 60° sin 30°

7. If A = 30° and B = 60°, verify that :
(i) sin (4 + B) = sin A.cos B + cos A.sin B
(i1) cos (4 + B) = cos A.cos B — sin A.sin B.

2tan A4

m, find the
—tan

8. Using the formula, tan 24 =
value of tan 60°.

9. Using the formula, cos 4 = JM, find the
value of cos 30°. 2

10. If tan 24 = cot(4 — 18°), where 24 is an acute
angle, find the value of 4.

11. If sin 54 = cos 44, where 54 and 44 are acute
angles, find the value of A4.
12. Express sin 67° + cos 75° in terms of trigonometric
ratios of angles between 0° and 45°.
13. If tan 4 = cot B, prove that A + B = 90°.
Prove the following identies :
2
14. cosO-i-.te:n 0-1 = an’ 0
sin” 0
15. cotB+tan O =cosecBOsecH
sin* 4A—cos* 4
16. —— ——=
sin” A—cos” 4
tan’ 01

17. = —  =sec’0+tanb
tan0—1

1
sec A—tan A

19. AABC is right angled at B and APQR is right angled
at Q. If cos 4 = cos P, show that L4 = £LP.

20. AABC is right angled at B and ADEF is right angled
at E. If cos C = cot F, show that Z/C = /F.

21. If 60 sec 4 = 61, find sin 4 and tan A.

18. secA+tan A=

2. 1f cos 4 = 12/13, find ~oomA—1
o T Rtan A+l
23. I 8 cot 4 = 15, find L0c08A+2sin4

24cos A+2sin A

sin30°+ cot 45° —cosec 60°

sec 30 +cos 60 +tan45
sin 45°

cosec 30 + sec 60

4cos’ 60° +3sec’ 30°—cot® 45°
cos’ 60 + sin® 60

sin” 53°+sin’ 37°
cos’ 27 +cos’ 63

sin 15° cos 75° + cos 15° sin 75°
tan 38° tan 33° tan 52° tan 57°.

24. Evaluate :

25. Evaluate :

26. Evaluate :

27. Evaluate :

28. Evaluate :
29. Evaluate :

B. Questions From CBSE Examination Papers

cot’® 1

1. P that |+ ——= .
rove tha 1+cosec® sin®

[2010 (T-D)]
2. If sec 44 = cosec (4 — 20°), where 44 is an acute
angle, find the value of 4. [2010 (T-D)]

5sin®—3cos0O

CIfS5t = 4, find th | f ———.
3 5 tan O , find the value o Ssin O+ 2cos0

4. If A, B and C are interior angles of AABC, then

y4e
=cot— [2010 (T-I

2 5 [ (T-D]

5. In ABC, ABC = 90°, AB =5 ¢cm and ACB = 30°,

find BC and AC. [2010 (T-T)]

show that : tan(ﬂ)



=2

10.

11.

12.

L If sin(A—B):%,cos(A+B):% and 0 <A4+B <90°

and 4 > B, then find the values of 4 and B.
[2010 (T-I)]

cosec’A+1

. If 3 cot 4 = 4, find the value of —————
cosec’4—1

[2010 (T-I)]

. Evaluate : [2010 (T-D)]

cosec’(90°~0)—tan’ @ 2tan’ 30°sec’ 52°sin’ 38°

4(cos’ 48+ cos” 42°) cosec’70°—tan’ 20°
. Prove that [2010 (T-D]

cos0
c0s(90°-0)

sin 0
sin (90°—6)
Evaluate : [2010 (T-D]
tan® 60° + 4sin” 45° + 3sec’ 30°+ Scos” 90°
cosec 30° +sec 60° — cot’ 30°

=secO.cosecO

Iftan (4 + B) = /3, tan (4 — B) = 1, where 4 > B
and A, B are acute angles, find the values of 4 and
B. [2010 (T-D)]

If 3tan@=3sin®, then prove that

. 1
sin®0@—cos’ O =—.

13. If 7 sin®> 6 + 3 cos? O = 4, then prove that sec 0
2
+cosec O =2 + —.
NE)
14. Simplify : sin®q——— ! . [2010 (T-D)]
| sin@® cosecO
15. If tan6=ﬁ, find the value of
cosec’0+sec’ 0
_ . 2010 (T-1
cosec’0—sec’ 0 [ (T-D]
4sin0+3cos0O

16.

17.

4
If cot@=—, luate —M.
3 evaluate 4sin®—3cos0O

[2010 (T-T)]

Find th ! fr if c0s20°+ 2cos0 _E
e e vae 085 1 Gn70°  sin(90°—8) 2

[2010 (T-T)]

SHORT ANSWER TYPE QUESTIONS

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

If sin © + cos 6 = m and sec 6 + cosec 0 = n, then
prove that n(m* — 1) = 2m. [2010 (T-D)]

7
If cotezg, find the value of

(1+sin0)(1—sin B)
(1+cos0)(1—cos0)

[2010 (T-D)]
Simplify : (sec 8 + tan 6)(1 — sin 0).[2010 (T-D)]

Simplify : ! +Sine L
TP 1 Cos0 ' cos )| cos6 [2010 (T-D)]

Given that sin (4 + B) = sin 4 cos B + cos A4 sin B,
find the value of sin 75°. [2010 (T-D]

It cosec 6 = %, find the value of cot 0 + tan 0.

[2010 (T-)]

If tan 4 :%, find the value of (sin A + cos A).

sec A.
[2008]

7
If cosA =2—5, find the value of tan 4 + cot A.

[2008]
If tan9=L then evaluate {M]
NEN cosec’ O+sec’ 0
[2008 C]
If sec? O (1 + sin ©)(1 — sin 0) = £, then find the

value of k. [2009]

Without using the trigonometric tables, evaluate :
[2008]

11sin 70° _i cos53°cosec37°
7 cos20°

i
@ 7 tanl5 tan35 tan55 .tan 75

(i) (sin? 25° + sin? 65°) + /3 (tan 5° tan 15°
tan 30° tan 75° tan 85°)

(iii) (cos® 25° + cos® 65°) + cosec 0.sec (90 — 0)
— cot O.tan (90° — 0)

In a AABC, right angled at 4, if tan C = /3, find

the value of sin B cos C + cos B sin C.  [2008]
If 7 sin? O + 3 cos? 6 = 4, then show that
tan 0 = L 2008
NE) [ ]

[3 Marks]

1

A. Important Questions

N

. In triangle ABC, right-angled at B, if tan 4 =
find the value of :

cos A cos C —sin 4 sin C

2.

If cotf= E then evaluate

8 b
(2+2sin9)(1-sin0)
(14+co0s0)(2—-2cos0)




8. Prove

1
In a A4ABC, right-angled at C, if tan 4 = —=, and
G V3
tan B = V3 , show that
sin A.cos B + cos A.sin B = 1. [HOTS]

Given that 16 cot 4 = 12, find the value of
sin A+cos A
sinA—cos A’

. If cot 9:3, prove that M:L,
4 secO+cosec® 7

If tan 6 = %, prove that
asin®@—bcos® a’-b’
asin@+bcos® a’+b*

[HOTS]

Find acute angles 4 and B, if sin (4 + 2B) = 5

and cos (A + 4B) = 0°. 4 > B.

:tan? O + cot’> O = sec® O cosec® O — 2.

9. Prove :

10.
11.

(1+tan®* Q) +| 1+ 12 =— ! —
tan" 0 | (sin° O—sin” 0)
I+secO—tan® 1-sin0@

1+secO+tan®  cosH
If x sin® 6 + y cos® 6 = sin 6 cos 6 and x sin 6 =

y cos 0, prove that x> + y*> = 1.

Prove that

12. If x cos ® —y sin ©® = a and x sin 6 + y cos 6 = D,

prove that x> +1* = &> + b

Prove the following identities :
13. cosec A(1 — cos A)(cosec A + cot A) = 1.

14.

15.

16.

17.

18.

19.

20.
21.
22.

23.

tan 4 —sin 4 _secA-1

tan A+sin 4 sec A+1
1—sin 4

(sec A—tan A)’ = s%n
1+sin 4

I+cosec4  cos’ 4

cosecA  1—sin 4

1-sin 4
1+sin 4
tan A tan A
l+secA_1—secA
cot’ 4
1+cosec 4

=secA—tan 4

=2cosec A

+1=cosec 4

sin® 4 + cos® 4 + 3 sin? 4 cos? 4 = 1.
(sin* 4 — cos* 4 + 1) cosec* 4 = 2.

If A+ B = 90°, show that

\/cosA cosec B—cos Asin B =sin A

If x =9 cos asinf;y=1vycosa cosf and
z =1y sin a, show that x? + )? + 2% = 2

B. Questions From CBSE Examination Papers

cosol cos ol

then show that

[2010 (T-)]

and =n,

cosp sin3
(m* +n*)cos’ B=n".

If Xx=asecO+btan® y=atanO+bsec6d

prove that x* —y* =a’—-b’ [2010 (T-I)]

. In the figure, AABC is right angled at B, BC =

7 cm and AC — AB = 1 cm. Find the value of
cos A—sin A. [2010 (T—I)]
A

B C

. In the figure, ABCD is a rectangle in which

segments AP and AQ are drawn. Find the length
(AP + AQ). [2010 (T-D)]

5. Evaluate :

D Q c
T 30°

5 T
S 30
o

lA B

<“«-—60Ccm——>

sin (50° + 0) — cos (40° — 0) + tan 1°
tan 10° tan 20° tan 70° tan 80°

tan 89° + sec (90° — 0).cosec O — tan (90° — 0).cot 0.

6. Prove that

cos A 1+sin 4

1+sin 4

=2sec A
[2010 (T-D)]

cos A

7. Prove that (cosec 4 — sin A)(sec A — cos A)

1

— tanA+cotA [2010 (T-D)]

8. Prove that (sin 6 + cosec 0)’+ (cos O + sec 0)?

10

=7 + tan® © + cot® 0. [2010 (T-D)]



If 4, B, C are interior angles of AABC, show that:

AN
cosec 5 an ) = [2010 (T—I)]

Prove sec? 6 + cot? (90° — 0) = 2 cosec? (90° — 0)
-1 [2010 (T-I)]

10.

11. If A, B, C are interior angles of AABC, show that :

sec’ (B+C) — l=cot’ 4

2 2 [2010 (T-I)]
12. Prove that :
co§(90 -0) N 1+5sin(90°-0) — 2 cosecd

1+5sin(90°-0)  cos(90°—-06)

13. Prove that : \/SCCG_I +\/seceJrl = 2cosecO
secO+1 secO—1

[2010 (T-)]

14. If sin(A+B) = g and cos(4— B)
=1,0°<(4+B)<90°,4 2B,

find 4 and B.

15. Evaluate :

—tan 0.cot (90 — 0) + sec 0.cosec (90 — 0) + sin” 35° + sin” 55°

[2010 (T-)]

tan 10 .tan 20 .tan 30 .tan 70 .tan 80
[2010 (T-D]
cot®
1-tan®

tan 0
+
1—cot0

16. Prove that =1+secH,cosec O
[2010 (T-1)]

17. Evaluate : [2010 (T-D)]

cosec’(90—0)—tan’ 6 2

+ —
5(cos’ 48°+cos’ 42°) 5

. 1
sin 48°sec42° — 3 tan’ 60°.

18. Prove that (1 + cot 6 — cosec 0)(1 + tan O

+ sec 0) = 2. [2010 (T-T)]

19. Prove that : [2010 (T-D)]
cot(90°—-0) . Cosec (90°-0) sin6 = sec 6.
tan 0 tan (90° —6)
1-cos6
20. Prove that (cosec O — cot 0)> =
I1+cosH

[2010 (T-)]

21. If TcosO+Zsinf=1 and fsin9+%cosezl,

a a
2 2

X Yy
prove that —2+b—2 =2. [2010 (T-I)]
a

If sin (24 + 45°) = cos (30° — 4), find 4.
[2010 (T-D)]

22.

tan®—cot 6
sin®cos O

=tan’ O—cot’ 0.

[2010 (T-)]

23. Prove that

11

24, If tan A = n tan B and sin A = m sin B, prove that

m’ =1

. [2010 (T-T)]
n’ -1

cos’ 4 =

1+secA_ sin2A4
l—cosAd

25. Prove that : [2010 (T-D]

sec A

If sin 6 + cos O = \/Esin(90—6), then find the
value of tan 0.
Evaluate :
sin39°
cos51°
59° tan 79° — 3(sin? 21° + sin® 69°).
cos cosO
1+sin6

26.

27. [2010 (T-D)]

+2 tan 11° tan 31° tan 45° tan

28. Prove that =2secH.

1-sin®
[2010 (T-D)]
If msin® +ncosO=pandmcosO—nsinO=
g, then prove that m?> + n*> = p* + ¢* [2010 (T-1)]
In APQR, right angled at O, if PR + QR =25 cm
and PQ = 5 cm, determine the value of sin P and
tan P.
Evaluate :
2sin68°  2tan(90° —15°)
co0s22° Scotl5°
3tan 45° tan 20° tan 40° tan 50° tan 70°
5(sin” 70° + sin® 20°)

(

(cosec A—sin A)(sec A—cos A) =

29.

30.

31. [2010 (T-D)]

1+sin 6
0

secO+tan0

32. Prove that

secO—tan® | cos

) [2010 (T-)]

33.Prove that [2010 (T-D)]

1
tan A+ cot A

34. If A + B = 90°, then prove that [2010 (T-D]

=tan A

2

\/tan Atan B+tan Acot B  sin’ B
cos

sin Asec B

Prove that 2 sec? O — sec* © — 2 cosec? O
+ cosec* 6 = cot* O — tan* 0. [2010 (T-D)]

3s.

36. If 5x = sec 0 and iztane’ find the value of
X
S(XZ —Lz)
x [2010]
37. If sin © + cos 0 = +/25in(90°—@), show that
COt9=\/§+1. [2001 C]
2.2
38. Prove : cos 4 sin” A =sin A+ cos 4

l1-tanA4 cosA-sin A4 [2003, 2007]

39. Without using trigonometric tables evaluate :
[2007, 2008]



40.

41.

42.

43.

tan 7° tan 23° tan 60° tan 67° tan 83°

1 SO | in20° sec70°-2.
tan 36°
Prove that - cot A—cos 4 _ cosecA—1 [2008]
cot4A+cosAd cosecA+1
Prove that : (1 + cot 4 — cosec A)(1 + tan 4 + sec

A)=2 [2008]
Prove that : (1 + cot 4 + tan A)(sin 4 — cos A) =
sin A tan A — cot A.cos A. [2008]

) p
1+ tan A_(l tanA) o A

Prove that : — =
1+cot” 4 1—cot4

[2008 C]

LONG ANSWER TYPE QUESTIONS

44.

Evaluate :

zcose0258° - §00t58°.tan 32°— étaml3°

[2009]
.tan37°.tan45°.tan 53°.tan 77°

45. If cos? 6 — sin? 6 = tan? ¢, prove that
1
cos = 2058’ [2002]
46. If cosec O —sin 6 =/ and sec 6 — cos 6 = m, show
that Pm? (P + m*> + 3) = 1. [2003]
47. Evaluate :
sin70°  cosec36° 2cos43°cosec47°
cos20° sec 54 _tan 10 tan 40 tan 50 tan 80
[2004 C]
[4 Marks]

CIf

A. Important Questions

cosa =m and Smo _ n, prove that

cosf3 sinf
(n*—m*)sin*B=1-m’ [HOTS]
If sin ® + cos 6 = 1, prove that (cos 6 — sin 0)
=+1

. If cosec 6 + cot 6 = p, show that cos 6

- P -1 [HOTS]
a p’+1

. If 1 + sin®> 6 = 3 sin 0 cos 6, then, prove that

tanezlorl

5.

SIf

. Prove :

If sin 6 + sin? © + sin® 6 = 1, then prove that cos®
0 — 4 cos* 0 + 8 cos? 6 = 4.
In an acute angled triangle ABC, if sin 2(4 + B — C)

=1 and tan (B + C — 4) = /3, find the values

of 4, B and C. [HOTS]
tan’ @ =1+2tan’ ¢, that

2sin’* @ =1+sin’ .

prove

cosecH+1
cot O

coto
cosecO+1

=2secO

If sin o = a sin B and tan o = b tan B, then prove
a’ -1
b -1

that cos’ o=

B. Questions From CBSE Examination Papers

. If sin ©® + cos O = p and sec O + cosec 6 = ¢

then prove that g(p*— 1) = 2p. [2010 (T-D)]

. Prove that : cos* O — cos? 6 = sin* — sin? 0.

[2010 (T-T)]

. Prove that : cosec? (90° — 0) — tan” 6 = cos? (90° — 0)

+ cos? O. [2010 (T-D)]

. If 2 cos 6 —sin ® = x and cos 6 — 3 sin 6 = y,

prove that 2x* + )? — 2xy = 5. [2010 (T-D)]

. Without using trigonometric tables, evaluate the

following :
cos’ 20°+cos’ 70°
cos” 50° + cos’ 40°
—4tan13°tan37°tan45°tan 53°tan 77°

+2cosec’58° —2cot58°tan 32°

12

6.

10.

Prove that : [2010 (T-D]
sin A cos A

secd+ttanAd — 1 cosecA+c0tA—l=

. Prove that : [2010 (T-D]
sin@—cos0 sinO+cosO 2
sin@+cos® sin®-cos® 2sin’O-1

. Prove that : [2010 (T-D]

2 1 2

— =cot'0—tan*0
cos’0 cos'0O sin“0O

sin* 0

Prove that : (1 + tan 4 tan B)* + (tan 4 — tan B)’
= sec® A.sec’® B. [2010 (T-D)]
If tan © + sin ® = m and tan 6 — sin 6 = n, prove

that m?> — n> = 4mn. [2010 (T-1)]



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Prove that :
1 1 1 1

cosecA—cotA sinA sind cosec A+ cot A

sin’0—-2sin* 6 _

Prove that : sec’——M— —
2cos*0—cosO’

[2010 (T-D)]
If sec 6 — tan O = 4, then prove that cos 0
_8

17 [2010 (T-D)]

Find the value of sin?> 5° + sin? 10° + sin® 80° +

sin? 85°. [2010 (T-D)]
s 2
Prove that = 1+sec A4 __sin A .
secd 1-cosd [2010 (T-T)]
1 1
Prove that - tanO+1 +secO

tanO+1—sec® secO—tan@
[2010 (T-T)]

If secO= x+4i, then prove that
X

secO+tanO =2x ori. [2010 (T-D)]

2x
Prove that tan © cot =1+tan 0+ cotO.
l1—cot® 1—tan®
[2010 (T-I)]
cot® A(sec A—1) , (1-sin4
P that ; —————— = =sec” 4| —
rove tha 1+sin 4 1+sec 4

[2010 (T-)]

2

If sec O + tan O = p, show that p2 =sin6.
p +1

[2010 (T-)]

If a sin O + b cos 6 = ¢, then prove that a cos

0 bsing— Vait+b —c. [2010 (T-I)]

Prove that [2010 (T-D)]
sinA+cosAd sinA-cosAd _ 2
sind—cosd sinA+cosA sin®A—cos’ A
Prove that COS. A4  1-sind =2sec A.
l1-sin4 cos4

[2010 (T-T)]

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Ifx=rsinA4cosC,y=rsindsinC, z=rcos
A, prove that 12 = x> + y* + 2% . [2010 (T-D)]

2

If tan A=+/2 —1, show that sin Acos 4= R
[2010 (T-)]

cot A+cosecA—1 1+cosAd

Prove that cot A—cosecA+1  sin4
[2010 (T-I)]
Prove that sin®0 + cos® 0 = 3 sin®> 0 cos? 0.

Evaluate : [2010 (T-D]

1
sin(50°+0) —cos(40°—-0) + 1 cot’ 30°

+ 3tan 45°tan 20° tan 40° tan 50° tan 70°
5
sin’ 63° +sin” 27°
cos’ 17°+cos® 73°

Prove that : (cosec 4 — sin A)(sec 4 — cos A)
(tan 4 + cot 4) = 1. [2010 (T-D)]
Prove that :

1 1 1 1
secB—tanG_cose B cosG_sec9+tan9'

[2010 (T-)]

tanO+secO—1 1+sin0

Prove that =
tan®—secO+1 cos0

[2007]

sin A
1—cot 4

cos A
1—tan 4

Prove that =sin A+cos A

[2002]
Prove that 2(sin® © + cos® 0) — 3(sin* 6 + cos* 0)

-0 [2008]
, sin© _ sin©
OV (cot 0+ cosec 0) (cot®—cosec®)
[2000]
Prove . SO5ECOTCOtO i ecO+cot )’
cosecO+cot0
=1+2cot’ 6+ 2cosecHcotO [2003]

Objective :

FORMATIVE ASSESSMENT

mathematical terms.

To solve a crossword puzzle with | Clues down :

1. Collection of one or some outcomes of an

experiment.



2. A group of 144 things.

3. A cumulative frequency curve.

4. The term which is used for the expression
which is not defined.

5. A number which cannot be expressed in the
form p/q, where p and ¢ are integers and ¢
# 0.

6. The value of the observation having maximum
frequency.

7. Unit of length.

8. Figures having the same shape.

9 2 3 5 7

1 6

4 10 8

11

12
13
14
15 16

14

Clues Across :

9.

10.

11.

12.

13.

14.
15.

16.

A series of well defined steps which gives a
procedure for solving a type of problem.

Solutions of equations.
Plural of radius.

An algebraic expression in which the
variables involves have only non-negative
integral powers.

A solid obtained by rolling a rectangular
paper along its length or breadth.

Unit of area.

A solid having one vertex and two faces, one
curved and one flat.

Part of a circle.



Class X Chapter 8 - Introduction to Trigonometry

Maths

In AABC right angled at B, AB = 24 cm, BC = 7 m. Determine
(i) sin A, cos A

(if) sin C, cos C

Answer:

Applying Pythagoras theorem for AABC, we obtain

AC? = AB? + BC?

= (24 cm)? + (7 cm)?

= (576 + 49) cm?

= 625 cm?

oo AC = V623 cm = 25 cm

25 em
Tom

& 24 em B

Side opposite to ZA  BC

(i) sin A = Hypotenuse AC
7
25
Side adjacentto #A AB 24
cos A = Hypotenuse AC 25
(i)
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Class X Chapter 8 - Introduction to Trigonometry

Maths

Idem

sin C =

_24
25

cos C =

25

B

Side opposite to #C  AB
Hypotenuse AC

Side adjacent to #C  BC
Hypotenuse AC

In the given figure find tan P — cot R

12 cm

Q

P

13 cm

-

Answer:

Applying Pythagoras theorem for APQR, we obtain
PR? = PQ? + QR?

(13 cm)? = (12 cm)? + QR?

Page 2 of 43



Class X Chapter 8 - Introduction to Trigonometry

Maths

169 cm? = 144 cm? + QR?

25 cm? = QR?
QR =5cm
P
12 em 15 cm
n
Q 5cm R
tan P = Sl.de upf}umt& to 2P _ QR
Side adjacent to £P  PQ
5
12
Ot R = Sfdﬂ ﬂdjace.nt to ZR QR
Side opposite to ZR. PO
5
12
5 5
tanP —cotR =12 12
3

If sin A =4 , calculate cos A and tan A.

Answer:

Let AABC be a right-angled triangle, right-angled at point B.
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Class X Chapter 8 - Introduction to Trigonometry

Maths

A B
Given that,
sinA =—

4

BC 3
AC 4

Let BC be 3k. Therefore, AC will be 4k, where k is a positive integer.

Applying Pythagoras theorem in AABC, we obtain
AC? = AB’ + BC?

(4k)? = AB? + (3k)?

16k > — 9k > = AB®

7k 2 = AB?
AB = ‘\"l?ﬁ'
Side adjacent to £A
cos A =
Hypotenuse
_AB_ Tk V7
AC 4 4
tan A = Sl.dc opPGSHc o LA
Side adjacent to £A
_BC _ 3k 3
AB 7k 7
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Class X Chapter 8 - Introduction to Trigonometry Maths

Given 15 cot A = 8. Find sin A and sec A

Answer:

Consider a right-angled triangle, right-angled at B.
¢

A B

_ Side adjacent to £A
Side opposite to £A

_AB

BC
It is given that,

i
cot A =15
AB 8
BC 15
Let AB be 8k.Therefore, BC will be 15k, where k is a positive integer.

cot A

Applying Pythagoras theorem in AABC, we obtain
AC? = AB? + BC?

= (8k)? + (15k)?

= 64k> + 225k*

= 289k>

AC = 17k
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Class X Chapter 8 - Introduction to Trigonometry

Maths

Side opposite to £A  BC

Sin A=
Hypotenuse AC
sk _1s
17k 17
sec A = — H}']I:-crtcnusc
Side adjacent to ZA
CAC 17
AB 8
13

Given sec 9 =12 , calculate all other trigonometric ratios.

Answer:

Consider a right-angle triangle AABC, right-angled at point B.
&

i)
A 3]
Sech = — H}Pmcnusc
Side adjacent to 20
13 AC
12 AB

If AC is 13k, AB will be 12k, where k is a positive integer.
Applying Pythagoras theorem in AABC, we obtain

(AC)? = (AB)? + (BC)?

(13k)? = (12k)? + (BC)?

169k* = 144k*> + BC?

25k* = BC?
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Class X Chapter 8 - Introduction to Trigonometry Maths
BC = 5k
. Side opposite to £B BC 5k 5
sinf = = = =
Hypotenuse AC 13k 13

~ Side adjacent to £0  AB 12k 12

cost = = ==
Hypotenuse AC 13k 13
tan = Side opposite to £8 _ BC _ 5k 5
Side adjacent to £0  AB 12k 12
ot = Side adjacentto £0 AB 12k 12
Side opposite to 268 BC 5% ]
cosee 0= Hypotenuse _AC 13k 13

Side opposite to £0 BC 5k 5

Question 6:
If /A and ZB are acute angles such that cos A = cos B, then show that
ZA = /ZB.

Answer:

Let us consider a triangle ABC in which CD L AB.
C

A b B

It is given that
cos A =cos B

AD BD
==

AC  BC (1)
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Class X Chapter 8 - Introduction to Trigonometry

Maths

We have to prove ZA = ZB. To prove this, let us extend AC to P such that BC = CP.

l)

|
|
|
|
|
|
|
|
|
|
|
|
|
i)

A 3

From equation (1), we obtain

AD  AC

BD BC

= AD _AC (By construction, we have BC = CP)
BD CP

By using the converse of B.P.T,

CD||BP

= /ACD = ZCPB (Corresponding angles) ... (3)
And, ZBCD = ZCBP (Alternate interior angles) ... (4)

By construction, we have BC = CP.

.. ZCBP = ZCPB (Angle opposite to equal sides of a triangle) ...

From equations (3), (4), and (5), we obtain
/ACD = /BCD ... (6)

In ACAD and ACBD,

ZACD = ZBCD [Using equation (6)]

Z/CDA = /CDB [Both 90°]

Therefore, the remaining angles should be equal.
.. ZCAD = ZCBD

= /A= /B

Alternatively,

(5)
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Class X Chapter 8 - Introduction to Trigonometry Maths

Let us consider a triangle ABC in which CD L AB.
C

A 3] 3]
It is given that,
cos A =cos B

AD BD
= — =

AC BC

AD AC
—> —

BD BC

AD _AC _,
Let BD BC

= AD = kBD ... (1)

And, AC = kBC ... (2)

Using Pythagoras theorem for triangles CAD and CBD, we obtain
CD?% = AC? — AD? ... (3)

And, CD? = BC? — BD? ... (4)

From equations (3) and (4), we obtain

AC? — AD? = BC® — BD?

= (k BC)? — (k BD)? = BC? — BD?

= k* (BC? — BD?) = BC® — BD?

S>ki=1

k=1

Putting this value in equation (2), we obtain

AC = BC

= ZA = ZB(Angles opposite to equal sides of a triangle)
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4

If cot® =8 , evaluate
(1+sinf )(1 —sin0 )

0 (1+cosf )(1 —cosB ) (i) cot? 8

Answer:

Let us consider a right triangle ABC, right-angled at point B.

A
i)
C - B
ot 0 = Side adjacent to £6 _ BC
Side opposite to 20 AB
T
8

If BC is 7k, then AB will be 8k, where k is a positive integer.
Applying Pythagoras theorem in AABC, we obtain

AC? = AB’ + BC?

= (8k)* + (7k)?

= 64k* + 49k*

= 113k?

ac = Y113k
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Side opposite to £6  AB

AC

T AC

5inf =
Hypotenuse
Bk B
VI3kE Y113
Side adjacent to £68  BC
nsh =
Hypotenuse
Tk T
J13k 113

(1+sin0)(1-sinB) {l -sin’ Ei)

(i)
[ 8 | - 64
xf1]3 ___113
( 7 49
() o
49

_113_49

bd a4

113

(i) cot? 8 = (cot )% = (

Question 8:

(1+cos@)(1-cos0) (1-cos’ 0)

| —tan® A , .
=cos A —sin” A or not.

If 3 cot A = 4, Check whether |+ tan” A

Answer:

It is given that 3cot A = 4

4
Or, cot A =3
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Consider a right triangle ABC, right-angled at point B.

c

If AB is 4k, then BC will be 3k, where k is a positive integer.

A B
cot A = Side adjacent to £A
Side opposite to £ZA
AB 4
BC 3
In AABC,
(AC)? = (AB)® + (BC)?
= (4k)* + (3k)?
= 16k* + 9k*
= 25k*
AC = 5k
oS A = Side adjacent to £ZA _AB
Hypotenuse AC
4k 4
TS5k S
Gin A = Side opposite to £A _ E
Hypotenuse AC
3k 3
"5k s
tan A = Side opposite to £A _ BC
Hypotenuse AB
3k 3
T4k 4
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|fY 9
I-tan A |4 l_m

|+tan- A H“gT ]+9
4) 16
7
_le _ ©
25 235
16

(47 [3]’
coszA—sin2A=LSJ 5

_16 95 _ 7
25 25 25
| —tan” A

—— =cos” A—sin” A
- I+tan” A

(i) sin Acos C + cos Asin C
(ii) cos A cos C — sin Asin C
Answer:

tan A=
In AABC, right angled at B. If

‘*'E , find the value of

Page 13 of 43



Class X Chapter 8 - Introduction to Trigonometry

Maths

1
tan A =—
J3
BC I
AB 3
If BC is k, then AB will be ¥-“'"* , where k is a positive integer.
In AABC,

AC? = AB? + BC?

(ﬁk): +(kY

= 3K + K = 4K’

SO AC = 2k

Gin A = Side opposite to £ZA _ EC‘ _ I _ 1
Hypotenuse AC 2k 2

o o Side adjacent to ZA _AB _ 3k _\3
Hvpotenuse AC 2k 2

_ Side opposite to ZC _ AB ﬁ N NE)

sinC

Hypotenuse CAC 2k

Side adjacent to ZC _BC _ &k
Hvpotenuse AC 2k

cosC =

(i) sin Acos C + cos Asin C

(SN

A
4

(ii) cos A cos C — sin Asin C
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In APQR, right angled at Q, PR + QR = 25 cm and PQ = 5 cm. Determine the values
of sin P, cos P and tan P.

Answer:

Given that, PR + QR = 25

PQ=5

Let PR be x.

Therefore, QR = 25 — x

R

P Q

Applying Pythagoras theorem in APQR, we obtain
PR? = PQ? + QR?

x* = (5)® + (25 — x)?

x* =25+ 625 + x* — 50x

50x = 650

x =13

Therefore, PR = 13 cm

QR=(25-13)cm =12 cm
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GinP - Side opposite to LP QR 12
Hypotenuse PR 13

ide adjac 5

cosP = Side adjacent to £P _ PQ _3
Hypotenuse PR 13
tan P — Side opposite to £P @ B E

Side adjacentto /P PQ 5

State whether the following are true or false. Justify your answer.
(i) The value of tan A is always less than 1.
12

(ii) sec A = 3 for some value of angle A.
(iii) cos A is the abbreviation used for the cosecant of angle A.
(iv) cot A is the product of cot and A
4
(v) sin 8 =3, for some angle 6
Answer:

(i) Consider a AABC, right-angled at B.
c

-

A B

Side opposite to £A
Side adjacent to £A
12
5

tan A =
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E
But 7 > 1
StanA>1
So, tan A < 1 is not always true.

Hence, the given statement is false.

12

sec A =—

(i)
¢

A I_ B

Hypotenuse 12
Side adjacent to £A 5
AC_12
AB 5

Let AC be 12k, AB will be 5k, where k is a positive integer.
Applying Pythagoras theorem in AABC, we obtain

AC® = AB’ + BC?

(12k)? = (5k)* + BC?

144k> = 25k* + BC®

BC* = 119k*

BC = 10.9k

It can be observed that for given two sides AC = 12k and AB = 5k,
BC should be such that,

AC - AB <BC < AC + AB

12k — 5k < BC < 12k + 5k

7k < BC< 17 k
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However, BC = 10.9k. Clearly, such a triangle is possible and hence, such value of
sec A is possible.
Hence, the given statement is true.
(iii) Abbreviation used for cosecant of angle A is cosec A. And cos A is the
abbreviation used for cosine of angle A.
Hence, the given statement is false.
(iv) cot A is not the product of cot and A. It is the cotangent of ZA.
Hence, the given statement is false.
4
(v) sin 6 = 3
We know that in a right-angled triangle,

Sinf = Side opposite to £0

Hypotenuse
In a right-angled triangle, hypotenuse is always greater than the remaining two
sides. Therefore, such value of sin 6 is not possible.

Hence, the given statement is false
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Exercise 8.2
Question 1:
Evaluate the following
(i) sin60° cos30° + sin30° cos 60°
(i) 2tan®45° + cos?30° — sin?60°
cos 45"

(iii) sec30”+cosec3N®

5in 30° + tan 45° — cosecH()”

(iv) sec30®+cos60°+cot45°

Scos” 60°+ 4sec” 30° — tan” 45°
v) sin® 30° + cos® 30°
Answer:
(i) sin60° cos30° + sin30° cos 60°

<

[)-6)3)

L 2

i1 4
T e — T —

4 4 4

(i) 2tan®45° + cos?30° — sin?60°

BUNEINE

II‘. e
:2+§—£=2
4 4
cos45°

(iii) sec30”+cosec3®
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1 i
_ 2 \h
2 5 24243
3 NG
V3 V3

(246 +22)(2v6 - 242
2V3(V6-V2)  243(6 ﬁ)zzﬁ[\fﬁ V2)

T 24-8 16

_(EJE}:—[}E)
56 W36
8 8

sin 30° + tan 45° — cosechH()®
(iv) sec307+cos60”+cot45°
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14,2 3_2
2 B2 B
T2 ]_3 2

i . |
J3 02 2 3
3W3-4
S :(_3J§—4]
3W3+4 {3£+4)

23

C27+16-24\3  43-2443
2716 11
Scos” 60°+ 4sec” 30° - tan” 45°
) sin” 30° + cos® 30°

1546412
12 _ 67

4 12
4
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Choose the correct option and justify your choice.

(i) 1+tan’30°

(A).
(B).
(©).
(D).

(ii)

(A).
(B).
(©).
(D).

2 tan 30°

sin60°
cos60°
tan60°
sin30°
|- tan® 45°

|+ tan” 45°
tan90°

1

sin45°

0

(iii) sin2A = 2sinA is true when A =

(A).
(B).
(C).
(D).

(iv)

(A).
(B).
(©).
(D).

0°
30°
45°
60°

2tan30°
| —tan’30°
cos60°
sin60°
tan60°
sin30°

Answer:
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2 tan 30°
(i) 1+tan”30°

sin 67 =
Out of the given alternatives, only

Hence, (A) is correct.

| - tan® 45°
(ii)|+tall:45“
1-(1) -1 0

L+(1) 1+1 2

Hence, (D) is correct.
(iii)Out of the given alternatives, only A = 0° is correct.
As sin 2A =sin0° =0
2sinA =2sin0°=2(0)=0
Hence, (A) is correct.
2 tan 30°
(iv) 1—tan’30°

|

_.-'

.

w_f‘—iﬂ”
‘,_f;-]m

L | b2

I
"

fm—r-;-ﬂ—

-
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—

Out of the given alternatives, only tan 60° V3
Hence, (C) is correct.

1

tan{A-B)=—

¢ fan(A+B) “ﬁand J3 .
B.

0° <A+ B <90° A>Bfind Aand

Answer:

tan(A+B) =43
R tan(A +B) = tan 60
= A+B=60..(1)
tan{A—H}=;
V3
= tan (A — B) = tan30
=A-B=30..(2)
On adding both equations, we obtain
2A = 90
= A = 45
From equation (1), we obtain
45 + B = 60
B =15
Therefore, /A = 45° and /B = 15°

State whether the following are true or false. Justify your answer.

(i)sin(A+B)=sinA+sinB
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(ii) The value of sinB increases as 6 increases
(iii) The value of cos 8 increases as 6 increases
(iv) sin@ = cos 6 for all values of 6
(v) cot A is not defined for A = 0°
Answer:
(i) sin (A+B) =sinA+sinB
Let A = 30° and B = 60°
sin (A + B) = sin (30° + 60°)
= sin 90°
=1
sin A + sin B = sin 30° + sin 60°
1, V3 _ 1443
2 2 2
Clearly, sin (A + B) # sin A +sin B

Hence, the given statement is false.

(ii) The value of sin 0 increases as 08 increases in the interval of 0° < 8 < 90° as

sin0° =20
: 1
sin30%=—=0.5
2
. I
sin45° = F:ﬂ.?ﬂ?
E
5in 60° = ~——=0.866
2
sin90° =1
Hence, the given statement is true.
(ili) cos 0° =1
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cos 30 = f ={)LE66
cos45° =L_:{}.?{J?
V2
coshl® = : =(1.5
2
cos90° =0

It can be observed that the value of cos 8 does not increase in the interval of 0° < 6
< 90°.

Hence, the given statement is false.

(iv) sin 8 = cos 8 for all values of 6.

This is true when 6 = 45°

5in45% = —

(=]

As

cosda® = —
J2

It is not true for all other values of 6.

. 1 3

sin 30° = — c053ﬂ°:£

As 2 and 2 ,
Hence, the given statement is false.
(v) cot A is not defined for A = 0°

cos A

cot A =—
As sin A

cos(® 1
sin0® 0 = yndefined

Hence, the given statement is true.

cot® =
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Evaluate
sin 1 8°

(1) cos72°

tan 26°

(11) cot64”

(III) cos 48° — sin 42°
(IV)cosec 31° — sec 59°

Answer:

sin18°  sin(90°-72°)

(1yc0s72°
_cosT27

cos 727

cos72°

tan 26~ 3 tan {‘H]"" ~-64°)

(11) cot 64°

_coth4® |

B cot 647

cot 64~

(III)cos 48° — sin 42° = cos (90°— 42°) — sin 42°
= sin 42° — sin 42°

=0

(IV) cosec 31° — sec 59° = cosec (90° — 59°) — sec 59°
= sec 59° — sec 59°

=0

Show that

(I) tan 48° tan 23° tan 42° tan 67° =1
(IT)cos 38° cos 52° — sin 38° sin 52° =0
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Answer:

(I) tan 48° tan 23° tan 42° tan 67°

= tan (90° — 42°) tan (90° — 67°) tan 42° tan 67°
= cot 42° cot 67° tan 42° tan 67°

= (cot 42° tan 42°) (cot 67° tan 67°)

= (1) (1)

=1

(II) cos 38° cos 52° — sin 38° sin 52°

= cos (90° — 52°) cos (90°-38°) — sin 38° sin 52°
= sin 52° sin 38° — sin 38° sin 52°

=0

If tan 2A = cot (A— 18°), where 2A is an acute angle, find the value of A.

Answer:

Given that,

tan 2A = cot (A— 18°)

cot (90° — 2A) = cot (A —18°)
90° — 2A = A- 18°

108° = 3A

A = 36°

If tan A = cot B, prove that A + B = 90°

Answer:

Given that,

tan A= cotB

tan A = tan (90° - B)
A=90°-B
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A+ B = 90°

If sec 4A = cosec (A— 20°), where 4A is an acute angle, find the value of A.

Answer:
Given that,
sec 4A = cosec (A — 20°)

cosec (90° — 4A) = cosec (A — 20°)

90° — 4A= A- 20°
110° = 5A
A = 22°

If A, Band C are interior angles of a triangle ABC then show that

=C05—
"

.5B+C] A
sin|
L
Answer:
We know that for a triangle ABC,
Z A+ 4B+ £ZC = 180°

/ZB + £C=180° - ZA

SR+ AC _gge £A
2 2
& 5 i ™
. B+CYV A
sin :sm| ‘J'ﬂ“——|
| | 7
\, = A L, ¥
%
cos[—|
. 2 A

Express sin 67° + cos 75° in terms of trigonometric ratios of angles between 0° and

450°,
Answer:
sin 67° + cos 75°
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sin (90° — 23°) + cos (90° — 15°)

cos 23° + sin 15°
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Express the trigonometric ratios sin A, sec A and tan A in terms of cot A.

Answer:

We know that,
cosec” A =1 +cot” A
L
cosec’A  l+cot’ A
|
1+cot” A

. l
sinA =+

JI+cot® A

sin” A =

VI+cot” A il always be positive as we are adding two positive quantities.

. ]
sin A =

Therefore, Vit+cot” A

sin A
tan A =
We know that, cos A

cos A
cot A =

However, sin A

1
tan A =
Therefore, cot A

Also, sec’ A=1+tan” A

|
cot” A
_cot” A+
~ col’A

=1+

Veot® A +1
cot A

secA =
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Question 2:

Write all the other trigonometric ratios of ZA in terms of sec A.

Answer:
We know that,

cos A=

sec A
Also, sin? A + cos’ A =1

sinA =1 — cos® A

1Y
sin A = 1—[ J
sec A

\/sec: A-l  ysec’ A-l
sec” A sec A
tan?A + 1 = sec’A

tanA = sec’A - 1

tan A =+J/sec” A —1

cos A A
COLA =—— = —S5€€

sin A .."SECE A—1

sec A
3 1

Jsect A -1

cosec A = _I = 5&:?,511
sinA - Jsee? A -1

Question 3:
Evaluate
sin® 63° +sin” 27°

(i) cos’17°+cos’ 73°
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(ii) sin25° cos65° + co0s25° sin65°

Answer:
sin® 637 +sin” 27°
(i) cos’17°+cos” 73°
[sin(90°-27°)] +sin* 27°
[c::m[f‘}ﬂ'“— ?3':‘}]: +cos” 73°
[CL}SZT‘:‘]: +sin” 27°

[sin ?3""]: +cos” 73°

o8’ 27%+sin” 27°
sin” 73° + cos” 73°

(As sin’A + cos?A = 1)

=1

(ii) sin25° cos65° + co0s25° sin65°

= (sin 25“‘}{;:(15{‘)(]“ - 25"*}} +cos 25“‘{sin (90° - 25“]}
=(sin25°)(sin 25°) +(cos257)( cos 25°)

= sin°25° + cos?25°

= 1 (As sin’A + cos’A = 1)

Choose the correct option. Justify your choice.
() 9sec®?A—9tan’ A =

(A) 1

(B) 9

(C) 8

(D) O

(i) (1 +tan 8 + sec B) (1 + cot 6 — cosec B)
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(A)O
(B) 1
(C) 2
(D) -1
(iii) (secA + tanA) (1 — sinA) =
(A) secA
(B) sinA
(C) cosecA
(D) cosA
I+ tan” A
(iv) 1+cot” A
(A) sec’ A
(B) -1
(C) cot®* A
(D) tan®A
Answer:
(i) 9 sec®A — 9 tan’A
= 9 (sec’A — tan®A)
=9 (1) [As sec> A — tan? A = 1]
=9
Hence, alternative (B) is correct.
(ii)
(1 +tan 6 + sec B) (1 + cot 6 — cosec 8)
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— 4+

[ sin B 1 "f cos@ 1

I+ ]+ - —
cos® cosO )\ sinB sinB,

_(cns&‘l+sinﬁ+I“|’55n8+cos B—l]
' cost Jk sin®

- (sinB+cos El'}z-{l}2

sinfcosB

3 sin” B+ cos” B+ 2sind cos B-1

sinBcos O
1+2sinBcos O-1

sinBcos O
_ 25in0 cos O _
sin Beos 6
Hence, alternative (C) is correct.
(iii) (secA + tanA) (1 — sinA)

:[ |, sinA ]{]—sinﬁ.}

cosA CcosA

_[1+sinﬁ“
cos A

J{l—sin A)

_l-sin® A cos’ A
cos A cos A
= COSA

Hence, alternative (D) is correct.

. sin”~ A

l+tan® A 7 cos? A

| +cot” A cos” A
1+—

(iv) sin” A
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cos” A +sin” A 1

_ cos” A _cos” A
sin® A +cos” A I
:ginJ A sin” A
sin” A ,
= — =tan" A
cos™ A

Hence, alternative (D) is correct.

Question 5:

Prove the following identities, where the angles involved are acute angles for which
the expressions are defined.

Answer:

1-cosb

(cosect —cot }3 =
0) I+ cos

L.H.S.= (cosec 6 - cotB)°

(1 cosBY

iM_smaJ

~(1-cosB)”  (1-cosB)

 (sinB)  sin’®

_[I m&ﬂ}:_ (1 L‘GSE‘}E ~ 1—cos0
| —cos’ B {I—cUSB}[HuusB} 1+ cosB

=R.H.5.

cos A l1+sin A

— =2sec A
(iiy 1+sinA  cosA
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COSA N I+sinA

I+sinA  cosA

a L‘Us:A+{1+si11Af

(1+sinA)(cosA)

_ cos’ A+1+sin’ A+2sinA
(1+sinA)(cosA)

_sin*A+cos’ A+1+2sinA
(1+sinA)(cosA)

_I+1+2sinA 242sinA

- (I+sinA)(cosA) - (1+sinA ){cosA)

B E{I-I-sin,i"u} 2

~(I+sinA)(cosA)  cosA

=R.H.S.

LHS. =

=2 secA

tanf coth
=1+ sech cosect

+
(i) 1—cot 1 —tan®

Page 37 of 43



Class X Chapter 8 - Introduction to Trigonometry

Maths

LHS = tan B | cnlﬁ.
l—cotd 1—tan®
sin b cos b
__vcosB . smB

| cost | sint

sin @ cosB

sin B cost

___cost _ sind
sinB—cosd  cosB—sind

sm B cos b

_ sin” 0 N cos” 0

cosB(sinB—cost) sinB(sin6—cosh)
B 1 _sinzﬁ_unszﬁ

(sinB—cosB)| cosB  sin®
_( I [ sin" 0 —cos' 0

L sinf —cos8 ) i sinBcos@

|f ] ) _{ﬁinﬁ—{:mﬁ}(ﬁin:ﬁ+-.:u:;: H+sinﬂmxﬁ)
| sinO—cos® ) sin B cos O

_(1+sin® cos0)
~ (sin® cosh)

secB cosec 6 +
R.H.S.

I+secA _ sin® A
(iv) secA l—cosA
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|
l+secA ¥ oosA

LHS. =
sec A |
cos A
cos A +1
:%:{msﬂﬂ}
cos A
(I-cosA)(l1+cosA)
fl—cns.ﬂ.]
a l—cos” A B sin” A
l—cosA  1—cosA
= R.H.S

cosA —sin A +1
(v) cosA+sinA -]

=cosecA +cot A

Using the identity cosec’A = 1 + cot* A,
cos A —sin A +1
L.H.S = cosA+smmA -]
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cosA sin A . 1
_ siInA sinA sinA

cosA  sinA |

: +— +—

smA  sinA sinA
_ cot A—l+cosec A

cot A+1 —cosecA

~ {(cotA)—(1-cosec A )} {(cot A)—(1-cosec A )|
~H(cotA)+(1-cosec A)}{(cot A) )—(1-cosecA)|

_ (cot A—1+cosec .i‘t}'

B (cotA) —(1-cosec A)’

_cot” A+1+cosec’ A—2cot A —2cosecA +2cot A cosec A
cot’ A—(I+cosec’ A —2cosec A )

~ 2cosec” A+2cot A cosec A —2 cot A—2cosec A
- cot” A —1—cosec” A + 2cosec A

- 2cosec A(cosecA+cot A)—2(cot A+cosecA)
- cot” A —cosec’A — 1+ 2cosec A

_ (cosec A +cot A)(2cosec A -2)

- —1—1+42cosec A

~ (cosec A +cot A)(2cosec A -2)

- (2cosec A -2)

= cosec A + cot A
= R.H.S

w =sec A+tan A
(vi) \1-sin A
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L.H.S. :JHS}"A
l—sinA

J{Hsmﬁ (1+sinA)
_ (+sinA)

(1-sinA)(1+sinA)

I+5||1A _ l+sinA
J1-sin® A Jeos® A
_ I+sinA

cosA
=R.H.S.

=sec A +tan A

sinf —2sin *0 — tand
(viiy 2cos -eos0

sin@—2sin’ 0

2cos’ O—cosh
sinﬂ[ll—isin:ﬁ}

- cnsﬂ(EmsEB 1)

L.HS. =

Sinﬂx{l —2sin’ ﬂ_]
- cnsﬂx{l{_l —sinlﬂ}—l}

sinfx(1-2sin’0)
N cnsﬂx{l 2sin’ H}
=tant =R.H.5

(iii) (sin A +cosecA) +(cos A +sec A) =7 +1tan® A+cot’ A

Page 41 of 43



Class X Chapter 8 - Introduction to Trigonometry Maths

L.H.S=(sin A+ cosecA) +(cosA+secA)’

=sin” A +cosec A + 2sin AcosecA +cos” A +sec” A+ 2cos Asec A

i i i i ¢
=(sin"ﬁ+c05‘h)+(coﬂec‘h+sec‘ s‘i)+25]nﬁ| : I ]+2c051‘~.( I ]
L SIn A cos A

=(1}+[I +eot® A+1+tan’ A)+(3}+{j}

=T7+tan” A +cot® A

=RHS
{::m‘.ecA —5in A}{HE::A - ::n-ﬁA] = ;
(ix) tan A +cot A
L.H.S =(cosecA —sinA)(secA—cosA)

=(
( ' J[ e
—sin A —cos A
sin A cos A
1—sin’ 1—-cos® A
5in A cos A
(cc-s Al(sin® A)

sin Acos A
=sin AcosA

1
tan A +cot A

| . |
sinA_cosA  sin’ A +cos’ A
cos A sinA sin A cos A

RHS =

=M—Sln &cosﬁ

sin- A+ cos”

Hence, L.H.S = R.H.S

l+tan” A l—tan A ,
- = =tan" A
l+cot™ A | =cot A
(x)
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sin A cos” A +sin” A

1+ tan” A _costA _ cos” A
l+cot’ A I+ cos’ A sin’ A+cos’ A
sin’ A sin’ A
|
_cost A _ sin” A
I cos’ A
sin’ A
=tan’ A

| —tan A 2_ l+tan” A — 2tan A
| =cot A l+cot’ A-2cot A
_sec’ A- 2tan A

- 3
cosec A —-2cot A

I 2sinA  1-2sinAcosA

_cos’ A cosA _ cos” A
| 2eosA | =2sinAcosA
sin“A  sinA sin”A
sin‘A
= —tan’ A
cos” A

Maths
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