CHAPTER 8

INTRODUCTION OF TRIGONOMETRY

1.

ONE MARK QUESTIONS

MuLTIPLE CHOICE QUESTIONS

Given that sina = @ and cosP = 0, then the value
of 3 —a is
(a) 0° (b) 90°
(c) 60° (d) 30°
Ans :
[Board 2020 SQP Standard]
We have sina = Q

sina =sin60° = a=60° (1)
and cosfB =0

cosf =cos90° = § =90° -(2)
Now, B—a =90°—-60° =30°

Thus (d) is correct option.

If AABC is right angled at C, then the value of
sec(A+ B) is

(a) 0 (b) 1
(c) % (d) not defined
Ans : [Board 2020 SQP Standard]
We have £C =90°
Since, ZA+ ZB+ £C =180°

LA+ 2B =180° - £C

=180° —90° =90°

Now, sec(A + B) =sec90° not defined

Thus (d) is correct option.

If sin + cos® = v/2 cos0, (0 + 90°) then the value of
tan® is

(a) v2 -1 (b) V2 +1
(c) V2 (d) —v2

Ans : [Board 2020 SQP Standard]
We have sin® + cos® = /2 cosf
Dividing both sides by cos0, we get
sinf , cos _ cos
cosO ' cosb cosf
tanf+1 =2
tan® =2 — 1

Thus (a) is correct option.

If cos A = %, then the value of tan A is

(a) 2 (b) 3

(©) 3 @3

Ans :

We have cos A :%

We know that, cos A = % = %
Perpendicular = v/5°— 4> =25 —-16 =3

Now, tan A — Perpendicular _3

Base 4

Thus (b) is correct option.

If sinA = %, then the value of cot A is

() V3 (b) 7
(0 Y2 (@1
Ans :
We have sin A :%
i = Egppndie_ )
Now, Base =v22—1> =3
So, cotA:%:ﬁ:«/g

Perpendicular 1
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Hence, the required value of cot A4 is V3.
Thus (a) is correct option.

If sinf = %, then cos# is equal to

b b

() (b) L
b2 42
(C) b “ (d) bga_ a,2
We have Ging =& — Perpendicular
b Hypotenuse
Base = v b’ — d’
_ Base V=4

So, cost) = Hypotenuse ~— b

Thus (c) is correct option.

If cos(a+ 3) =0, then sin(« — 3) can be reduced to

(a) cosf (b) cos 28
(c) sina (d) sin 2«
Given, cos(a+f) =0 = cos 90° [cos 90° = 0]
a+ 06 =90°
a =90°—-43
Now,  sin(a— ) =sin(90° — 3 — 5) .
=sin(90° — 23)
=cos 20

Thus (b) is correct option.

If cos9a =sina and 9a < 90°, then the value of
tan Ha is

1

a) —— b) V3

@ - ()

(c) 1 (d) 0

We have cos9a =sina where 9o < 90°

sin(90° — 9a) =sina

90° - 9a =«
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10 =90° = a=9°
tan 5o = tan(5 X 9°)
=tan4h’ =1 [tan 45° = 1]

Thus (c) is correct option.

If AABC is right angled at C, then the value of
cos(A + B) is

(a) 0 (b) 1
1 3
© 1 @3
We know that in A ABC,
A
-
B C

LA+ £ZB+ £C =180°
But right angled at C i.e., ZC = 90°, thus

LA+ ZB+90° = 180°
A+ B =90°
cos(A+ B) =cos90° =0

Thus (a) is correct option.

If sina = % and cos 3 = %, then the value of (a+ 3)
is

(a) 0° (b) 30°
(c) 60° (d) 90°
Given, sin o :% =sin30° = a =30°
and cos 3 :% =cos60° = B=60°

a+ B =30°+60° = 90°

Thus (d) is correct option.

. 4sinf — cosf) .
If 4tan@ = 3, then <74sin9+ cosH) is equal to

(a)
()

(b)

M= olho
o Wl

(d)


https://ncert.info/h222
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Given,

tanf =

4sin @ — cos

4tanf =3

IN{JY)

_ 4222 -1  4tanf—1
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4sinf +cosf 4041 dtan6+1

A1 5,
Sa()e1 3

Thus (c) is correct option.

12. If sinf — cos @ = 0, then the value of (sin'0 + cos'6) is

Given,

(b)
(d)

TN

sinf — cosd =0

sinf = cos0

sing = sin(90° — 6)

0 =90°—0 = 6 =45°

Now, sin'f+ cos'd = sin’ 45° + cos® 45°

(2 -

Thus (c) is correct option.

13. In the adjoining figure, the length of BC' is

C
%
230 B
(a) 2v/3 ecm (b) 3v/3 cm
(c) 4v3 cm (d) 3 cm
in30° = BC
In AABC, sin30 =10
1 _BC
26
BC =3cm

Thus (d) is correct option.
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14. If z = psecH and y = gqtan6, then

(a) — = p’¢ (b) ¢ — y'p’ = pq

(1) (C) xzq?_yszz r— (d) 1;2q2_y2p2:p2q2
pq
We know, sec’0 —tan®f =1
= % Substituting sec® = % and tanf = % in above

equation we have

Yy (Y)Y _
<M (J -1

PE— Pp =’
Thus (d) is correct option.

B asin® — bcosh .
15. If btan® = a, the value of asin® + bcosh

a—2b a+b
—_— b
(a) PR ()a2+bz
@+ b a?— b
(c) 2 — b (d) 2+ b
We have tan6 z%
1 asin® — bcosO _ ai—b _atan®—1b
) asir216 +2bcose a4+ b atan® + b
—b
:;+#

Thus (d) is correct option.
16. (cos'A —sin’A) is equal to

(a) 1—2cos’A

(c) sin®A — cos’A

(b) 2sin’4 — 1
(d) 2cos®A — 1

cos'A —sin'A = (cos®A)* — (sin®A)’
= (cos’A —sin*A) (cos® A + sin*A)
= (cos’A —sin®A4) (1)
=cos’A — (1 —cos*A)
=2cos’A—1
Thus (d) is correct option.

17. If sec5A = cosec(A +30°), where 54 is an acute
angle, then the value of A is

(a) 15° (b) 5°
(c) 20° (d) 10°
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18.

19.

We have, sec5A = cosec(A +30°)
sec5A = sec[90° — (A —307)]
sec5A =sec(60° — A)

54 =60° — A

64 =60° = A=10°

Thus (d) is correct option.

20.

If xsin®f + ycos’d = sinfcosf and zsinf = ycosb,
than 27+ 3 is equal to

(a) O (b) 1/2
(c) 1 (d) 3/2
We have, rsin® + ycos’d = sinfcosd

(zsin@)sin®0 + (ycosf)cos’d = sinfcos
zsin 0(sin’@) 4 (7sin ) cos?0 = sinfcos
zsin f(sin’0 + cos’0) = sincos

zsinf = sinfcosl = x = cosl

Now, zsinf = ycos6
cosfsinf = ycosh
y =sinf
Hence, 74y’ =cos’f+sin’d =1
Thus (c) is correct option. 21.

If tanf@+sinf=m and tanf—sinf=n, then

m? — n? is equal to

(a) vmn

(¢) 4v'mn (d) None of
these
Given, tanf+sind = m and tanf —sinf =n

m? — n® = (tan® +sinfy — (tanf — sin Y
=4tanfsin

= 4+/tan*#sin’0

=4, /sin*f

sin®0
cos’0
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. 1 — cos?d
= 4 SIHQG%
)
= szg — sin’f
cos

= 4+/tan’d — sin’6
— 4/(tan6‘ +sinf)(tan 6 — sin6)
=4v mn

Thus (c) is correct option.

If 0 < 6 < §,thenthesimplest form of 1 — 2sinf cos

is
(a) sin® — cosd

(¢) cosf+sinf

(b) cos® — sinf
(d) sinf@cosd

VY1 —2sinfcos® = +/sin’0 + cos’d — 2sin Hcos

= /(cosf —sin @y

=cosf —sinf
For 0° < 6 < 45°
0 /6 /4
cosf 1 V3 /2 1/v/2
siné 0 1/2 1/v2

Here, we see that cosf >sinf, when 0<60< 7T,
that’s why we take (cosf —sinf) instead of taking
(sin® — cos Y.

Thus (b) is correct option.

If 7)= cos’z+sec’z, then f()

(a) =1 (b)y =1
(¢c) =2 (d) =2
© =2

Given, f(z) = cos’z+ sec’
o 2 2
=cos'x+secr—2+2
= cos’z+ sec’z — 2cosz - secz+ 2
2
= (cosz—secz) + 2

We know that, square of any expression is always
greater than equal to zero.

flz) =2

Thus (c) is correct option.

Hence proved.
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Assertion : The value of sinf = 4 is not possible.

Reason : Hypotenuse is the largest side in any right
angled triangle.

(a) Both assertion (A) and reason (R) are true and
reason (R) is the correct explanation of assertion

(A).

(b) Both assertion (A) and reason (R) are true but
reason (R) is not the correct explanation of
assertion (A).

(c) Assertion (A) is true but reason (R) is false.

(
(d) Assertion (A) is false but reason (R) is true.

sinf = L _4
H 3
Here, perpendicular is greater than the

hypotenuse which is not possible in any right triangle.

Both assertion (A) and reason (R) are true and reason
(R) is the correct explanation of assertion (A).

Thus (a) is correct option.

Assertion : sin’67° 4+ cos®67° = 1
Reason : For any value of 0, sin’0 + cos?0 = 1

(a) Both assertion (A) and reason (R) are true and

reason (R) is the correct explanation of assertion
(A).

(b) Both assertion (A) and reason (R) are true but
reason (R) is not the correct explanation of
assertion (A).

(c) Assertion (A) is true but reason (R) is false.
(d) Assertion (A) is false but reason (R) is true.

We have sin?0 + cos’0 =1
sin?67° + cos’67° =1

Both assertion (A) and reason (R) are true and reason
(R) is the correct explanation of assertion (A).

Thus (a) is correct option.

FILL IN THE BLANK

Maximum value for sine of any angle is .........
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Triangle in which we study trigonometric ratios is
called ..........

Right Triangle

Cosine of 90° is ..........

Zero

Sum of .......... of sine and cosine of angle is

Square

Reciprocal of sinf is ..........

cosect

The value of sinA or cosA never exceeds

sine of (90° — ) is ..........

cosb
If sinf = %, then the value of tan® is ..........
[Board 2020 OD Basic]

From sinf = 3 we can draw the figure as given below.

13
c
A 12 B

AC _ 5

Now, tanf = BO ~ 12

The value of the (tan*60° + sin’45°) is .......... :
[Board 2020 OD Basic]

£an?60° + sin®45° = (v/3)2+ (%)2

T
2

D[ —

If cotf = %, then the value of sin8 is ......... .
[Board 2020 Delhi Basic]

cot 9 :%

~ 5
Given, = tanf = 19
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11.

12.

13.

From tanez% we can draw the figure as given
below.

c

5 13

v —

.o _AC _ 5
So, sin 0 =CB —13

If tan(A + B) =+/3 and tan(A — B) :%, A> B,
then the value of A4 is ......... . 3
[Board 2020 Delhi Basic]

We have tan(A + B) =3
= tan60°
Hence, A+ B =60°
Again, tan(A — B) = %
= tan30°
A-B =30° . (2)

Adding equation (1) and (2) we get
24 =90° = A =45°

The value of <sin29 + m) = .

[Board 2020 Delhi Standard]

I
1+ tan’

sin’0 + = sin’0 +

sec’0
= sin’0 + cos’) =1

value of (1 +tan’0)(1 —sin6)(1+sin6) =

[Board 2020 Delhi Standard]
(1 + tan®0) (1 — sin0) (1 + sin0)
= sec’0(1 — sin®0
= sec’d X cos0

1 .
:mxcosze =1

Introduction of Trigonometry
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VERY SHORT ANSWER QUESTIONS

14. Prove that
(I+tanA —secA) X (1+tanA +secA) =2tan A
[Board 2020 Delhi Basic]

LHS=(1+tan A —secA) X (1+tan A +secA)
= (1+tanA)* —sec’A
=1+tan’4A +2tan A —sec’ A
=sec’A + 2tan A — sec’ A
=2tan A = RHS

15. If tan A = cot B, then find the value of (A + B).

[Board 2020 OD Standard]
We have tan A = cot B
tan A = tan(90° — B)
A =90°-B
Thus A+ B =90°

16. If z=3sin0+4cosh and y=3cosh —4sinf then
prove that 2° + ¢ = 25.

[Board 2020 OD Basic]
We have 2 = 3sinf+ 4cos0
and y = 3cosh —4sinb
7+

= (3sin0+ 4cos)* + (3cosd — 4sin0)*
= (9sin’*0 + 16 cos®0 + 24 sin 0 cosh) +
+ (9cos®0 + 16 sin”0 — 24 sin 6 cos 0)
= 9(sin’0 + cos’0) + 16 (sin’0 + cos’0)
=9416 =25

17. Evaluate sin®60° — 2tan45° — cos?30°
[Board 2019 OD]

2 2
sin?60° — 2tan45° — cos?30° = (ﬁ —2(1) - <ﬁ>

18. If sin® + sin’0 = 1 then prove that cos?d + cos'd = 1.
[Board 2020 OD Basic]
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We have sin @ + sin’0 =1
sin® + (1 — cos®0) =1
sin® — cos®® =0
sin® = cos’0
Squaring both sides, we get
sin’0 = cos’0
1 —cos’® = cos'0

cos*0 + cos®® =1 Hence Proved

19. In a triangle ABC, write cos

<B+ C
angle A.

9 > in terms of

[Board Term-1 2016]

In a triangle A+ B+ C =180°

B+ (C =180°—- 4

Thus cos(B—g C) = 005[18002_ A]
= cos[90 — %]
= siné

2

20. If secB - sinf = 0, then find the value of 6.
[Board Term-1 2016]

We have sec0 - sinf =0
1

cosh sinf =0
sinf
cos :
tan® = 0 = tan0°
Thus 0 = 0°

21. If tan2A4 = cot(A +607), find the value of A where
2A is an acute angle.

[Board Term-1 2016]

We have tan2A4 = cot (A +60°)
cot(90° - 2A) = Cot(A + 600)
90° —24 = A+ 60°

h104

34 =30° = A =10°

22. If tan(3a:+ 30") =1 then find the value of z.
[Board Term-1 2015]

Introduction of Trigonometry
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We have tan(3x—|— 30") =1=tan45°
3z+ 30° = 45°
z =5°

23. What happens to value of cos® when 0 increases from
0° to 90°.
[Board Term-1 2015]

cos decreases from 1 to 0.

24. If A and B are acute angles and sin A = cos B, "M%

then find the value of A+ B.
[Board Term-1 2016]

We have sinA =cosB
sinA = sin(90° — B)
A =90°—- B

A+ B =90°

25. If cos A = %, find the value of 4 4+ 4tan’A.

[Board SQP 2018]
4+ 4tan’A :4(1+tan2A)
ol -4 4 25 _
dsec” A = osld —(%)2—4>< 1 =2

26. If k+1= sec29(1 +sinf)(1 —sinf), then find the

value of .
[Board Term-1 2015]

We have k+1 = sec29(1 +sin0)(1 — sin6)

= sec’f(1 — sin’0)

= sec’0. cos’0

= sec’® x se(1:26 h

k+1=1=>%k=1-1=0

Thus k=0

27. Find the value of sin?41° + sin?49°
[Board Term-1 2012, NCERT]

We have
sin*41 + sin®49 = sin*(90° — 49°) + sin”49°
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= c0s?49 + sin’49°

=1

TWO MARKS QUESTIONS

2
28. Prove that 1 + _cotta cosec o
1 + coseca
[Board 2020 OD Standard)]
cot’a cosec’a — 1
1+1+00$eoa =1+ 1+ cosse o
14 (1 4 coseca) (coseca — 1)

1 + coseca

=14 coseca— 1

= cosec Hence Proved

sin A — 2sin® A

- =tan A.
2cos’A —cos A 0

29. Prove that :
[Board 2018]

sin A (1 — 2sin’ 4

sin A —2sin®4 )
cos A(2cos’A — 1)
)
)

2cos’A —cos A

h275

sin A (1 — 2sin” 4
~ cos A(2cos’A — 1
[1—2(1—cos*A)]
(2cos’A — 1)

=tan A4
— 2+ 2cos’A)]
(2cos’A — 1)

(2cos’A — 1)
(2cos’A — 1)

= tanA[l

=tanA4

=tan A Hence Proved

30. Show that tan’® + tan’0 = sec’0 — sec?0
[Board 2020 OD Standard)]

tan'0 + tan®0 = tan’0(1 + tan’0)
= tan’0 X sec’d
= (sec’® — 1)sec’0

=sec'® —sec’®  Hence Proved

Introduction of Trigonometry
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/1—sinf B
31. Prove that 17 sing — secO — tan®.
~ /T—sin® /(1 —sinB)(1 —sinb)
LHS = 1+sinf \/(1+sin9)(1—sin6)
_ /(A =sim0)® _
N 1—sin’0

_1—sinfh _ 1  sind
T cos®  cos® cosO

(1 —sin6)®

cos’0

=sech — tan® = RHS Hence Proved

1 — tan?0

= cos’0 — sin’0
1+ tan’0

[Board 2020 OD Basic]

32. Prove that :

1 — tan’0 _1- tan’0
1+ tan’0 sec’d

1 tan’0
sec’®  sec’d

29 _ Sin29 26

= COS

= cos’0 — sin’0  Hence Proved

tan’0 cot’0

33. Prove that =1
1+ tan®0 1+ cot®0
[Board 2020 Delhi Basic]
2 2
LHS — tan 62 cot 62

1+tan“0 1+ cot 0

_ tan®0 cot’0
sec’®  cosec’d

=S
cos’0 sin0

= sin’0 + cos’® =1 = RHS

1 1

_ 2
1—|—sin6+1 —sin® 2sec’d

34. Prove that :

[Board 2020 Delhi Basic]

o 1
“T+sind " 1—smo

LHS

~ (1 —sin®) + (1 +sinb)
~ (1+sin0) (1 — sin6)

2

=— <% _ —92sec’ = RHS
1 — sin®0 see
cosec 6 cosec 2
35. Prove that cosech — 1 cosecf 41 — 2sec0.

[Board 2020 Delhi Basic]
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LHS — _cosech cosec ) 38. If sin(4A + B)=1 and sin(A — B)=1,
cosech —1 = cosech+1 0 < A+ B<90° and A > B, then find A and B.
o 1 1 [Board Term-1 2016]
o CObece[cosece —1 1 Cosech + 1]
— cosecd cosecH + 1 4 cosech — 1 ]
(cosec — 1) (cosect + 1) We have sin(A + B) =1 =sin90°
2cosecH
== 9 Y = o
cosec (COSGCQG— 1) A+ B =90 (1)
o 2cosec29 o 2C086029 h283 and Sin(A — B) = % = sin30°
~cosec’®—1  cot’d
_ 2 x 1 _ A—-B =30 .(2)
st cos’0 Solving eq. (1) and (2), we obtain
= 2sec’0 = RHS Hence Proved A =60° and B = 30°
39. Find cosec30° and cos60° geometrically.
[Board Term-1 2015]
Let a triangle ABC with each side equal to 2a as
shown below.
A
36. If b5tanf=3,then what is the value of
5sinf — 3cosh\ -
<4 sin 0 4 3cos6> '
[Board 2020 Delhi Basic]
We have 5tanh =3 = tan0 2%
Dividing numerator and denominator by ]
cos® we have B D C

sinf

5sin® — 3cosh _ 55t — 3 _5tan0—3
4sin0 4+ 3cos6 4%-4—3 4tan0+ 3

_5X$-3 3-3
Tax:4+3 Z13

5

=0

37. Evaluate :

3tan®30° + tan’60° + cosec 30° — tan 45°
cot?45°

[Board Term-1 2016]

3tan?30° + tan’60° + cosec 30° — tan 45°
cot?45°

C3x(Lf (VB +2-1
(1Y

O 3x5+3+2-1
-1

=14+3+2-1=5

40.

In A ABC, LA =242B=2ZC=60°
Now we draw AD perpendicular to BC', then
ABDA = A CDA
BD = CD
£ZBAD = CAD = 30° by CPCT
AD =+v3a
o _AB _ 2a _
In A BDA, cosec30° = BD = a =2
600 =BD _a _1
and cos 60 = A8 =24~ 2
. sin 90° 1
Evaluate : cos45° ' cosec30°
[Board Term-1 2013]
sin 90° 1 _ 1 1
We have 157+ cosec30° — L 2

V2
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_f+2 2f+1

41. If v/2sin6 = 1, find the value of sec’d — cosec?0.
[Board Term-1 2012]

‘We have V2sin0 =1
sinf = A1 sin 45°
V2
Thus 0 =45°

Now sec?0 — cosec’d = sec’45° — cosec’45°

¢ 11cosf — 7sin®
11cosO+ 7sin0’

[Board Term-1 2012]

42, If 4cos® = 11sin0, find the value o

We have 4cos® = 11sin0
or, cos0 :%sine
. 1. . h121
Now 11cos® — 7sin® _ 11 X ;7sin0 — 7sin0
11cos®+7sin® 11 x 'sinf+ 7sin®
sin@(121 7)
51119(121 7)
_121-28 _ 93
T 121 +28 149
43. If tan(A + B) =3, tan(A — B) =L

0° < A+ B < 90°, then find A and B.

[Board Term-1 2012]

We have tan(A + B) =+/3 = tan60°
A+ B =60° (1)
1
Also tan(A — B) = — = tan30°
@=5H=7
A—B =30° .(2)

Adding equations (1) and (2), we obtain,

24 =90°
_90% _ ro
A= 9 =45

Substituting this value of A in equation (1), we get
B =60°— A =60°—45°=15°

Hence, A =45° and B = 15°
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If Cos(A B): 23 and sm(A—l—B)
and B, where (

B) and (A — B) are acute angles.
[Board Term-1 2012]

We have cos(A — B) = @ = cos 30°
A—B =30° (1)

Also sin(A + B) = @ = sin 60°

A+ B =60° (2)
Adding equations (1) and (2), we obtain,
24 =90°

A =45°
Substituting this value of A in equation (1),
we get B=15°

Find the value of cos20, if 2sin20 = V3.
[Board Term-1 2012, Set-25]

We have 25in20 =3
sin20 = @ = sin60°
20 = 60°
Hence, cos20 = cos60° = %

Find the value of sin30°cos60° + cos30°sin60° is it
equal to sin90° or cos90° ?

[Board Term-1 2016]

sin 30° cos 60° + cos 30°sin 60° = g @

l\D|>—~
l\.’)l»—A

_1,3_4
“1t171
It is equal to sin90° =1 but not equal to

cos90° as cos90° = 0.

=1

h126

If v/3sin0 — cosd =0 and 0° < < 90°, find the value
of 6.

[Boar Term-1, 2012]

We have
V3sinh—cos® =0 and 0° <0< 0

V'3sin0 = cos0

sin0 _ 1
cos

tan® =

0s 6

Se s

= tan 30° [tan@ = iin@]
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0 = 30°
. cos45h° 1
48. Evaluate : 500 30° * sec 60°
[Board Term-1 2012]
450, 1 P
cos =24
We have  ="o65 + coogoe = = T2
1 3,1
/2 2
V6 1 6+2

= 5= 4

49. In the given figure, AOB is a diameter of a circle with
centre O, find tan Atan B.

[Board Term-1 2012]

In AABC, £C is a angle in a semi-circle, thus

£ZC =90°
tan A :%:%
and tan B :%:%
tan Atan B :%x%:l

50. If sin¢ = %, show that 3cosd —4cos’d = 0.

We have sing = %

¢ =30°
Now substituting this value of 8 in LHS we have
3cosd — 4cos’d = 3cos30° — 4cos’30°

A )]
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=0 Hence Proved

51. Express the trigonometric ratio of sec A and tan A in
terms of sin A.

[Board Term-1 2015]

1 1
We have secA = =
cosA /1 —sin’4A
and tan A — sin A _ sin A
cos A~ T — s’ A
(sin49 + cos49) B

52. P that : ~———5—-4 =
rove tha 1 — 2sin’0cos’0

[Board Term-1 2015]

(sin'0 4 cos'®)  (sin®0) + (cos’0)’
1—2sin’0cos’® 1 — 2sin’0cos’d

B (sinze + 00529)2 — 2sin’0cos’0
o 1 — 2sin0 cos?0

_1- 2sin’0 cos?0
1 — 2sin’cos®0

=1

53. Prove that : sec'® — sec’0 = tan'0 + tan®0
[Board Term-1 2015]

We have
sec'0 — sec’d = seCQO(seCQO -1)
[[1 + tan?0 = sec?d]]
= sec’0(tan’0)
=1+ tanQO)taHQG
= tan’0 + tan'0

Hence Proved.

54. Find the value of 6, if,

cosf cos®  _ a0 < gno
1 —sin6 1+sin9_4’6_90

[Board Term-1 2015]

cosf _
1+ sinb

cos
1 —sinb

We have
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cos 9(1 + sinO) 4+ cos 9(1 - sin@)
(1= sin6)(1 + sin6) -

cose[l +sin®+1— sine] 4

1 — sin®0
0(2
=
colsﬂ =2
cosf :%

cost = cos60°

Thus 6 = 60°.

sin A sin(90° — A)

55. Prove that : — 1+ cot(90° — A)

=—sin?4

[Board Term-1 2012]

sin A sin(900 — A)

o wn?
cot(90° — A) sin” 4
sin Asin(90° — A) | sin’A
cot(90° — Ay -
sinAcosA _ 2
Ttand o4
SinngiosA — cos?A

cos A

cos A . ;
in Acos A = cos’A

sin A S
cos’A = cos’A Hence Proved.
56. Prove that : 1—cosd _ cosec A — cot A
1+ cosA
[Board Term-1 2012]
1—cosA _ /1—-cosA  1—cosA
1+ cosA 1+cosA " 1—cosA
(1 —cos A)2
- (1 — cosQA)
(1 — cos A)2
sin’A
_1—-cosA_ 1 _ cos4
sin A sinA sinA

= cosec A — cot A Hence Proved.

57. If sinf — cosB = %, then find the value of sin6 + cosf.
[Board Term-1 2013]
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We have sinf — cosf = %
Squaring both sides, we get

(sin® — cos 9)2

I
Y
D[
\/I\J

sin®0 + cos’0 — 2sinfcosh = %
. 1

1—2sinfcosb = =

4

; _1_1_3
2sinfcosf =1 1= 1

Again, (sinf + cos 9)2 = sin®0 + cos’0 + 2sin O cos O

=14 2sinfcosH

_143_7
=l+5=7
Thus sin 6 4 cos 0 :\/Z:Q

58. If 6 be an acute angle and 5cosecd = 7, then evaluate
sin® + cos®0 — 1.

[Board Term-1 2012]

We have 5cosech =7
cosec 0 :%

sinf = 2 [cosech = L]

- 7 T sin®

sinf + cos® — 1 = sin — (1 - 00529)
= sin0 — sin®0 [sin?6 + cos?0 = 1]

_§1«§f235_25_10

T \7 49 T 49
59. If sin A = @, find the value of 2cot’A4 — 1.
[Board Term-1 2012]
Using cot?0 =— 1 + cosec*0 we have
2cot’Ad—1 = 2(COSGC2A - -1
= 2 —
sin’A
_ 2 9 8 o -1
o (g)z 3 = 3 3= 3
2
Thus 2cot?A—1 = =L
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THREE MARKS QUESTIONS

cos®(45° + 0) + cos®(45° — 0)
tan (60° + 0)tan (30° — 6)
[Board 2020 OD Standard)]

60. Show that : =1

LHS — cos’(45° +6) + cos®(45° — 0)
= tan (60° + 0)tan (30° —0)

_ cos’(45° 4 0) +sin’(90° — 45° +0)
~ tan(60° 4+ 0)cot (90° — 30° + 6)

_cos’(45° 4 0) + sin®(45° + 0)
~ tan(60° +0)cot (60° +0)

—1_1 - Rus
1
61. The rod of TV disc antenna is fixed at right angles
to wall AB and a rod CD is supporting the disc as
shown in Figure. If AC= 1.5 m long and CD = 3 m,
find (i) tan® (ii) secH 4+ cosec®.
e |l

A I

[Board 2020 Delhi Standard]

From the given information we draw the figure as

below
1.5 m
A C
3 m
%
D

In right angle triangle A CAD, applying Pythagoras
theorem,

AD*+ AC* = DC?
AD?*+ (1.5)% = (3)?
AD? =9-225 =6.75
AD =V6.75 =2.6m (Approx)
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(i) tanf = % =55 = =%

i CcD [ CD 3 3 41
(ii) sece—i—cosecezﬁ—&-ﬁzﬁ-kﬁzﬁ

cot®+cosecO—1 1+ coth
cot® —cosecO+1 =~ sinh

[Board 2020 Delhi Standard]

62. Prove that :

_ cot®+ cosech—1
LHS = cot0 — cosecO + 1

cosf 1
__ _sinf + sinf 1
T cosf 1

sin®  sin® + 1

sinf(cos®+ 1 — sin0)
sinf(cos® — 1 + sin0)

_ sinfBcos0 4 sin@ — sin’0
sinf(cos® + sinf — 1)

_ sinBcos0 +sinh — (1 — cos0)
sinf(cos® + sin® — 1)

_ sinf(cosf+ 1) — (1 — cos’0)
~ sinB(cosH +sinf —1)

(1 + cosH) (sin® — 1 + cosH)
sinf(cos0 + sinf — 1)

14 cosO RHS
T sin®

63. If sin® + cos® = v'2 prove that tan® -+ cot® = 2
[Board 2020 OD Standard)]

We have sin® + cos® =2
Squaring both the sides, we get

(sinf + cos0)? = (v'2)?
sin®0 + cos?0 + 2sinfcosh = 2
1+ 2sinbcosf =2

2sinfcosf =1

sinfcosH :% (1)

sinf |, cos

tan0 + cot® = 030 T sno

Now

_sin’0 4 cos’0

" cos0sin®
1 1 _ 5 _
~ sinfcos® 1 =2 = RHS

64. If sin® 4+ cosb = «/g, then prove that tan8 4 cotf = 1.
[Board 2020 SQP Standard]
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65.

66.

sin® + cosh =3

Squaring above equation, we have

Given,

sin®0 + cos’0 + 2sinfcosh = 3

1+ 2sinfcosh =3
2sinfcosh) =3 -1 =2

sinfcos® =1

cos
sin 6

sin 0

tan0 + cot = ===
cos 0

Now,

_ sin’0 + cos®®
sin 6 cos 6

-1
sin 6 cos6

Substituting value of sinfcos6 we have

1 1

sinfcosh 1 1

tan® + cot® =

If 1 +sin®0 = 3sinfcosH, prove that tand = 1 or %.
[Board 2020 OD Standard]

We have, 1+ sin*0 = 3sinfcosH
Dividing by sin’0 on both sides, we get
1 sin’0 _ 3sinfcos0
sin’0  sin’0 sin’0
L 11 =3cotb
sin”0

cosec’d 4+ 1 = 3cot

1+cot’0+1 = 3cot
cot’® —3cotf+2 =0
cot’® — 2cot® —cot®+2 =0
cotf(cot® —2) —1(coth—2) =0
(cot®—2)(cotb—1) =0

coth =1 or2

tan® =1 or %.

Prove that
(sin® + cosec) + (cos0 + secOf = 7 + tan’0 + cotd
[Board 2019 Delhi Standard]

LHS = (sin6 + cosec 6)2 + (cos + sec 9)2

= (sin”0 + cosec’0 + 2sin b cosec ) + 1292

+(cos’0 + sec® + 2 cosOsech)
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= (sin’0 + cos’0) 4 (cosec’d + sec’0)

+2sin6 X .L+2cose X _1_
sin© cosf

=14 (1+ cot’0)+ (1 + tan0) + 2 + 2
= 7+ tan’0 + cot?0
= RHS

67. Provethat (1 + cot A — cosec A)(1 + tan A + sec A) = 2
[Board 2019 Delhi]

LHS = (1 + cot A — cosec A)(1 4 tan A + sec 4)

cos A 1 sin A 1
(1 + sind sinA)(l + cos A + cosA>

sin A + cos 4 — 1><cosA+sinA+1)
sin A cos A

(sinA+cosA—1)(cos A +sinA+1)
sin A cos A

h293

(sin A + cos A)2 — (1)2
sin A cos A

_ sinA+cos?A+2sinAcos A — 1
o sin A cos A

_1+2sinAcosA—1

sin A cos A
=2 = RHS
sinA—cosAd—1 __ 1
68. Prove that sinAd+cosA—1" secA—tanA
[Board 2019 Delhi]
_sinA—cosA+1
LHS T sind+cosd—1
_sinA—cosA+1 _ 1+4+sinA
T sind4+cosAd—1" 1+sind

(sinA —cos A+ 1)(1+sin4)
sinA 4 cosA—1+sin?A4 + cos Asin A — sin 4
B (sinA —cos A+ 1)(1+sinA)
—1+cosA+(1—cos’A)+sin A cos A

(sinA —cos A+ 1)(1 +sin A)
cos A(1 —cos A +sin 4)

_1+sinAd _ 1 sin A
cos A cosA  cos A
=secA+tanA
(sec A+ tan A)

:m X (SeCA—taHA)
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_ sec’A — tan’A
secA —tan A

_ 1 _
" secA—tanAd RHS

69. Provethat: 2 (sin’0 + cos’0) — 3 (sin*0 + cos'0) + 1 =0
[Board 2020 Delhi Standard]

LHS = 2(sin®0 + cos’0) — 3 (sin’0 + cos'0) + 1

2[(sin’0)” + (cos0)’] — 3 (sin'0 + cos'0) + 1

= 2[(sin’0 + cos’0) (sin'0 — sin’0 cos®0 + cos'0] +

—3(sin"0 + cos'0) + 1

= 2(sin"0 — sin’0 cos0 + cos'0) — 3 (sin"0 + cos'0) + 1
= 2(sin"0 + cos'0 — sin*0 cos®0) — 3 (sin"0 + cos'0) + 1
=—sin'0 — cos’0 — 2sin*0 cos’0 + 1

=— (sin"0 + cos'0 + 2sin’0cos’0) + 1

=— (sin®0 + cos’0)* + 1 1295

——141=0 = RHS

tan> A cosec’ A 1
70. Provethat : : — = g
tan’A —1  sec’A —cosec’A 1 —2cos’A
[Board 2019 Delhi]
LHS — tan® A cosec’ A
tan’A — 1  sec’A — cosec’A
sin”A 1
cos’A sin’ A
T sin’d 1 + 1 1
cosA cos’A sin’A
sin®4 1

— cos®A + sin® A4
sin®A — cos’ A sin®A — cos’ A

cos’A cos® Asin*A
_ sin® A cos’ A
sin?A — cos’A  sin®A — cos’A
_ 1
1 —cos’A — cos’ A
_ 1
1—2cos’A
= RHS

71. If in a triangle ABC right angled at B, AB=6
units and BC =8 units, then find the value of
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sin A cos C'+ cos Asin C'.
[Board Term-1 2016]

As per question statement figure is shown below.

C
8 cm
A 6 cm B
We have AC* =8>+ 6%= 100
AC =10 cm
. _BC _ 8.
Now sin A =1C = 10°
_AB _ 6
cosd =45 =10
oo AB _ 6.
and blnC—AO—lo,
_BC _ 8
cosC =4G=10
: - 8,8 ,6 6
Thus sin A cos C'+ cos Asin C = 10 X 10+10 X 10
_ 64, 36
=100 100
_ 100
100_1

72. In the given £ PQR, right-angled at @, QR =9cm
and PR—PQ@=1 cm. Determine the value of
sin R + cos R.
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[Board Term-1 2015]

Using Pythagoras theorem we have
PQ* + QR* = PR’
P+ 9> =(PQ+1y

PQ +81 =(PQ+1}
PQ*+81 = PQ*+1+2PQ
PQ =40
Since PR — P@ =1, thus,
PR =1+440 =41

_40,9 _ 49
=

sin R+ cos R 1= A1

73. If cos(40° + ) = sin30°, find the value of z.
[Board Term-1 2015]

We have
cos(40° — ) = sin30°
cos(40° + z) = sin(90° — 60°
cos(40° + z) = cos60°
40°+z = 60°
r = 60°—40° = 20°
Thus z = 20°.

2 o 2 o 2 o
74. Evaluate :5(:05 60. —2|— 4 cos 302— tan“45
sin“30° 4 cos“60°

[Board Term-1 2013]

5c0s*60° 4 4 cos?30° — tan?45°
sin®30° + cos?60°

AT
_it+3-1
ity
T 1T
75. Verify : q;ﬁigzlj%&ejme:6w
/1 —cos® /1 —cos60°
LHS = 1+cos® vV 1+ cos60°
S e S | o 1
= 1+% —\/g—/g (CObGO 75)
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_ sin® _ sin60°
RHS = 1+ cos® 1+ cos60°
_ vs _ \23 1
10T Vs
RHS = LHS

Hence, relation is verified for 8 = 60°.

76. If tanA+cotA=2, then find the wvalue of
tan®A 4 cot?A.
[Board Term-1 2015]
We have tan A+ cot A =2

Squaring both sides, we have
(tan A + cot A = (2
tan’A + cot’ A+ 2tan Acot A =4

1
tan A

tan’A + cot’A + 2tan A X =4

tan’A + cot’A+2 =4
tan®A 4+ cot’A =4 —2
tan’A + cot’4 =2

77. If cosf 4 sin® = v/2 cosh, show that

cos® — sinh = v/2 cos0.
[Board Term-1 2011]

We have cos0 +sin® = +/2 cos

We have sin® =+/2 cos® — cos
= (x/§ — 1)cos6
= (ﬁ — 1)(/§+ ) cosf
(V2 +1)
Thus sin® = «/514- 10059

(«/5 + 1)sin® = cos®
V/2sin0 +sin® = cosd
cos® —sinf =+/2sind Hence proved.

sin A
1—cotAd

cos A
1—tanA

78. Prove that : =sin A + cos A.

[Board Term-1 2013, 2011]

sin A

_ cosA
LHS 1—cotA

T 1—tan4d

+

sin A
1— (cosA

sin A

__cosA
1 7(sinA)

cos A

+
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cos’A sin?A
cosA —sinA  sinA—-cosA

_ cos’A _ sin®A
cosA—sinA cosA—sind

_ cos’A —sin’4A
cosA —sin A

(cos A —sin A)(cos A+ sin A)
(cos A —sin A)

=cosA+sinA
=sin A+ cos A
= RHS Hence proved.

79. In AABC, £2B=90°, BC=5 cm, AC— AB=1,
1+sin C

Evaluate : T4 cos O

[Board Term-1 2011]

As per question we have drawn the figure given below.

A

r+1

B 5cm C

We have
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AC—-AB =1

Let AB = x, then we have

Now

AC =z+1
AC* = AB*+ BC*
(z+ 1} =2+ 52

24+2c+1 =22+25

20 =24
T :%:12 cm

Hence, AB =12 cm and AC=13 cm

Now

Now

80. Prove that :

cos A sin A

1+tan A 1+cotA:COSA_SmA

[Board Term-1 2016]

cosA  sind
1+tanA 1+cotd
_ _cosA  sinA
- sin A cos A
1+ cos A 1+ sin A
. cos’A B sin?A
" cosA+sinAd sinA+cosAd
_ cos’A —sin’A
o (sin A + cos A)
(cos A+ sin A)(cos A —sin A)
o sin A + cos A
=cosA—sinA Hence Proved.
81. If bcosO = a, then prove that

cosect + cot = ,/H—a.
b—a

We have

or,

[Board Term-1 2015]
bcos = a

cos :%

Now consider the triangle shown below.
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A

b b — d?
-
B a C
AC* = AB*— BC*
or, cosf :%
b — d

Now

b a
cosec) = ——— coth = ———
Vi —d’ V- d
b+ a

B _ /b+a
cosech + cot = N =,/ b —a

sinf — 2sin’0 _ tan 6
2cos® — cosf

82. Prove that :
[Bard Term-1 2015]

sinf(1 — 2sin® )

sinf — 2sin’0 (

cos@(Z cos’0 — 1)
(
(

2cos® — cos®

sinO(sin%0 + cos’0 — 2sin? 0)

cos0(2 cos?0 — sin’0 — cos® 9)

B tan@(cos 0— sin26)
n (cos®0 — sinQO)
= tan6

83. When is an equation called ‘an identity’. Prove the
trigonometric identity 1+ tan®A = sec?4.

[Board Term-1 2015, NCERT]

Equations that are true no matter what value is
plugged in for the variable. On simplifying an identity
equation, one always get a true statement. Consider
the triangle shown below.
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H
P
A
B
_P _a
Let tanA = i and sec A = 5
P =P+ B
24 P\ K
Now l—l—tamA—1—|—<§>—1—&—B2
_pB+P_H
- B2 - B2
_(HY
=(5)
=sec’A Hence Proved.
1—cosb

84. Prove that : (cot0 — cosecOy = 15 cost

[Board Term-1 2015]

cosh 1
sind ~ sin®

cot — cosect =

cos 0 1 2

sinf ~ sin@
__/cosf—1\?
_< sinf )

(1 — cosby
T [[sin0 + cos?@ = 1]]
sin

(cot 0 — cosec 6) (

(1 — cos 6)2
(1 (1 — cos0) 0)
(1 —cos0)(1 —cosb)
(1 — cos 6)(1 + cos 9)

_1—cosH

=17 cost Hence Proved.

85. Prove that :
(cosec@ — sin 6)(sece — cos 6)(tan6 + cot 6) =1
[Board Term-1 2015]

LHS = (cosece — sin 9)(5609 — oS 9)(tan9 + cot 9)
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(1 1 sin® | cosf
o (sin@ Sme)( cosh 9)( cos@ T sin@)
1 —sin’0\/1 — cos’0\/sin’0 + cos0
sin 6 cos0 sin 6. cos0

_ cos’0 y sin”0 1
" sin® cosf <sinecos 0

) [sin?0 + cos?6 = 1]

1

= COSGSil’le X m:
86. Show that :
cosec’0 — tan?(QO0 —0)= sin®0 + sin (90° — 6)

[Board Term-1 2013]
cosec’0 — tan’ (90° — 9)
= cosec? — cot?0

1 _00526
sin’0  sin’0

_ sin’
sin’0

_1—cos’0
sin”0

=1
= sin’0 + cos?0
= sin’0 + sin’ (900 - 9)

Hence Proved

cosec’d cosec’d

. _ _ 2
87. Prove that : cosecl — 1 cosecB + 1 2sec”0
[Board Term-1 2013]
We have
cosec?0 cosec’d 2 1 1
cosec®— 1  cosecO+ 1 o€ 9[ -1 L4 1]
7 2 sinf  sinf
= cosec 9[1 —sin® 1+sinf
1 . [ +sind)—(1—sinb)
“sin®0 " (T - sin6)(1 + sind)
h172
1 2sin 0
"~ sinB|1 — sin?0
= 22 = 2sec’ Hence Proved
cos
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88. Prove that :
1 1 1 1

cosecA —cotA sinA ~ sinA  cosecA+cot A’
[Board Term-1 2011]
1 11 1
cosecA—cotA sinA  sinA  cosecA+cot A
1 N 1 _ 1 1
cosec A —cot A ' cosec A+ cot A sin4  sinA
1 + 1 2
cosecA —cotA  cosecA+cotA T sinAd
cosec A +cot A+ cosecA —cotA _ 2
(cosec A — cot A)(cosec A+ cota sin A
2 cosec A __2
cosec’A —cot’A  sind
sirllA _ 2
1 sin A
2 2
Snd = smA Hence Proved.

89. If sech = z+ L prove that secf+ tan® = 2z or, -

2z
[Board Term-1 2011]

1

We have sech = T+ g (1)

Squaring both side we have

sec29—12+2x 1612
L tan®® =2+ L+ g
tanze—a;z—&- +@—1
=7+ 10
=2 2m41$+ﬁ
tan’0 = (m—ﬁ)z

Taking square root both sides we obtain

tanf = i(:zc— L)

4z
Now tan =z — - (2)
4z
OV U S
or tanf = <:L’ 43:)7 T+ 4z (3)

Adding (1) and (2) we have
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tan0 +sec = 2z
Adding (1) and (3) we have

sech + tanf = 41—1’ + ﬁ = % Hence proved.

sin® + cos 2

. sin® — cos0
90. Prove that : TSm0 —cosd — 75020 — 1

sin + cos0

[Board Term-1 2011]

sin 6 + cos 6
sin6 — cos

_ sinf® — cosO
LHS = sin® + cos0

B (sine — COoS 6)2 + (sin@ -+ cos 6)2

sin?0 — cos?0

(311129 + cosze) — 2sinfcosO + (si1126 + cosze) + 2sinfcosH
sin’f — (1- sinze)

- 1+1
sin®0 — 1 + sin?0
2
=——> —— = RHS
2sin%0 — 1

Hence Proved.

91. If 5sin®0+ ycos®d =sinOcos® and 2sin® = ycoso,
prove that 2° + y* = 1.
[Board Term-1 2011]

We have 2 sin’0 + ycos’d = sinfcosh (1)
and zsin® = ycosb

_ ycosH
o "~ sinb (2)

Eliminating z from equation (1) and (2) we obtain,

ycos B
sin 6

sin®0 + ycos®® = sinOcosh
ycos0sin’0 + ycos’d = sinfcos0
ycos0[sin®0 + cos’0] = sin0cos b
y(sin”0 + cos®0) = sin6
y =sinb -(3)
Substituting this value of y in equation (2) we have,
z = cosf (4)
Squaring and adding equation (3) and (4), we get
Hence Proved.

241y =cos’d+sin’0=1

cos®0 + sin®0 |, cos®0 —sin®0
92. Prove that cosf 4 sinf . cos® —sin® 2

[Board Term-1 2011]

_ cos®0 + sin®0
cosB + sin®
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(cose + sin O)(c0829 + sin’0 — sinOcos 6)
B (cos 0+ sin 6)

(1 — sinfcos 6)

_ cos®) — sin®0
Y = cos0 —sin0

(cos@ — sin 9)((:0529 + sin’0 + sin O cos 6)
(COS 0 — sin 6)

= (1 +sinBcosb)
Now given expression

cos®0 — sin®H

_cos’0 + sin®0
X+7Y = cosf — sinf

cos 6+ sin6

= (1 — sin90056)+(1 + sinGcos@)
=2 —sinfcosO 4+ sin6cos6

=2 = RHS Hence Proved.

93. Express : sin A,tan A and cosec A in terms of sec A.
[Board Term-1 2011]

(1)  sin®A+cos’4 =1

sind =+v1—cos’A

_ 1
sec? A

7\/sec2A—1 _ Vsec’A —1

B sec’A sec A
(2) tan A :%:sin/lsec/l

/ 2
z% X sec A
=+'sec’A -1
1 sec A

3 cosec A = — =
®) sind  /sec?A — 1

94. If sin0 + cosb = \/5, then evaluate tan 4+ cot9.
[Board SQP 2018]

We have sinf + cosh =2
Squaring both sides, we get
(sin® + cosfy = (\FQ)z
sin®0 + cos’0 + 2sinfcosh = 2

1+ 2sinfcosh =2
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2sinfcosfh 2—-1=1

1

sinfcosh 2

sinf |, cos
cosO = sin0

Now, tan + cotf =

_ sin’0 + cos®®
cos0sin 6

f— # p—
cos0sin6

FOUR MARKS QUESTIONS

95. If sin 6 + cos0 = v/ 3, then prove that tanf + cotd = 1

Ans : [Board 2020 Delhi Standard]

We have sinf +cosh =3
Squaring both the sides, we get

(sin 6 4 cosh)? = (v/3)?
sin®0 + cos’0 + 2sinfcosh = 3
1+2sinfcosh =3
2sinfcosh =3 -1 =2

sinfcosf =1 (1)
Now tan0 + cot® = sin 0 cps@
cosf = sinf
_ sin0 + cos?0
sin 6 cos 6
or tan® + cot0 :.;
sinfcos6

Substituting the value of sinfcos6 from equation (1)
we have

tan® + cot0 :% =1

Hence, tanb + coth =1
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96. If secO = z+ ﬁ,x # 0 find (sec+ tan®).
Ans : [Board 2019 Delhi]
1
We have sech =2+ iz (1)
Since, tan?0 = sec’0 — 1

Substituting value of sec® we have

tan’0

tan6

i@ﬁ)

When sec = :r—+—L and tanf = :z:—L we have
4z 4z

secO + tan® = <x—|— L>-|-<gg—i> =92z
4z 4z

When sect = x—l—L and tan0 :—<x—i> we have
4x 4x

_ AN (1
secO + tan6 —<x—|— 4x>+{ <x 4x>}

IR S
—w+4$ fIH_41:

97. If sin A :% calculate sec A.

Ans : [Board 2019 OD]
We have sinA = %
Now cos’A =1—sin*A
cos’A = 17<%>2 = 17% :%
cosA = 4
Thus secA = ﬁ = %
98. Prove that: T t_agoie 1 Eottaene =1+ secH cosech
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tan0
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[Board 2019 OD]

1

cot 0 tan 0 tan0.

1—cotb

99. Prove that:

Now,

—L—i_l—tan@

tan®

T—tan® 1

_ _tan’d 1
tanf —1 ° tanf(1 — tan0)

tan’0 1

“tanB—1  tan6(tan6— 1)

__ tan’0—1
tan(tanb — 1)

(tan0 — 1) (tan®0 + 1 + tan0)
tan(tanf — 1)

_ tan’0 4+ 1 + tan®
tan®

=tan0 4 cot+ 1 h301

_ 81n9+c959_|_1
cos = sinb

<2 2
_ s1n.9—|—cos 6+1
sin 6 cos 6

1
sinfcos0 T

= cosecOsecO + 1

=1+ secBcosec 6 Hence Proved

sin 0
cot — cosec

sin 6 B
cot 0 + cosecO

2+

[Board 2019 OD]
__ sin®
LHS = cot 0 + cosec
__sinf _  sin’f
wsh L cosO+ 1
1—cos®® _ (1 —cosb) (14 cosb)
T cosO+1 cosf+1
=1—cosb (1)
- _ sinf
RHS =2+ cot® — cosecH
_ sinf sin’0
St T s
1—cos’® _ ., (cos’@—1)
2+ cosf—1 =2 (cos® —1)
(cos® —1)(cosb+1)
p— 27
cosh—1

=2—(cosf+1) =1—cosb

Chap 8

= LHS Hence Proved

100.Find A and B if sin(A+2B)="% and
cos(A+4B) =0, where A and B are acute angles.

[Board 2019 OD]
We have sin(4+2B) = @
sin(A + 2B) = sin60° (Sin60° = %)
A+2B =60° (1)
Also, given cos(A+4B) =0
cos(A +4B) = cos90° (cos90” = 0)
A+4B = 90° . (2)

Subtracting equation (2) from equation (1) we get
—2B =-30° = B =15
From equation (1) we have
A+2(15°) = 60°
A =60° —30°
= 30°
Hence angle A = 30° and angle B = 15°.

4sin6 — cos6+ 1
4sin0 + cosf — 1

101.If 4tan6 = 3, evaluate (

[Board 2018]
We have 4tanb =3 = tan0 :%
3 5
4

We know very well that if tanf = %, then

3 _4
sin 6 =% and cosf = 5

Substituting above values in given expression,

4sin®—cosf+1 4xE-2+1 13

4sin@+cosb—1 4 xi+i-1 11

102.Evaluate :
tan?30°sin 30° + cos 60°sin’90° tan’60° — 2 tan 45° cos*0° sin 90°

[Board Term-1 2015]

tan?30°sin 30° + cos 60°sin’90° tan?60° — 2 tan 45° cos*0° sin 90°

:<%>2><%+%><(1)2x(\/§)2—2>< 1x12x1
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—3><2+2><3 2
=612 2= 6 -6 3

103.Given that

_ tanA+tan B
tan(A—FB)f 1 —tan Atan B’

find the values of tan75° and tan90° by taking
suitable values of A and B.
[Board Term-1 2012, NCERT]

_ tanA+tanB
We have tan(A + B) = 70 10 p
(i) tan75° = tan(45° + 30°)
 tand5° + tan 30° h145

~ 1 —tan45°tan 30°
_ L+ «13 _ \/g-i- 1
1-%=  V3-1
(V3 +1)(vV/3 +1)
(V3 -1)(vV/3 +1)

_3+2/3+1 _4+2V3
3y-qy 2

=243

Hence tan75° = 2+ /3
(ii) tan 90° = tan(60° + 300)

_ tan60° 4+ tan 30°
1 — tan60°tan30°

/§+§:\/§

T1-Vax Lt 0

Hence, tan90° = oo

104.Evaluate :

sin?30° cos?45° + 4 tan’30° 4+ %Sin 90° — 2 cos?90° 1

o1
[Board Term-1 2013]

sin®30° cos?45° + 4 tan®30° + %sin 90° — 2 cos?90° + i

_ (%)2 X (%)ﬂ 4<%>2+ TP =2(0)+ 54

11 y,1,. 1 1.4, 1, 1
_4<2>+4<3>+2+24_8+3+2+24
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343241241 _§_2
B 24 24
105.Evaluate : 4(sin"130° + cos4600) — 3(005245 — sin2900)
[Board Term-1 2013]

4(sin’130O + cos'160°) — 3(008245 — Sin290°)

o

—gf2\_g(_ly 1. 3 _4_
=4(15)3(-3) =3+ =22

106.If 15tan’0 + 4sec’d = 23, then find the value of
(sec + cosecO) — sin?0.
[Board Term-1 2012]

We have  15tan®0 + 4sec’0 = 23
15tan®0 + 4(tan’0 + 1) = 23
15tan®0 + 4tan®0 +4 = 23
19tan®0 = 19

tanf =1 = tan45°

Thus 6 = 45°

Now, (sect + cosecy — sin’0

= (sec45° + cosec 45° — sin’45°
( )
—(V2+V2F (LY

(V2 +42) - (

=(2v2) - 1=1
107.If V'3 cot?0 — 4cot§ ++/3 = 0, then find the value of
cot?0 + tan’0.

:8—

Do —

[Board Term-1 2012]

We have V3 cot?0 —4cotO++v3 =0

Let cot® = z, then we have

V3r—4z+v3 =0
V3#—-3z—z+v3 =0
(z—vV3)(V3z —1) =0

1
r =+v3 or —
v3

Thus cot® =+/3 or coth =

1
VE}
Therefore 6 = 30° or 6 = 60°

If 6 = 30°, then
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2
Cot?30° + tan’30° = (v/3 ) + (——
V(7
_g,.1_10
=3+3=3
If 6= 60°, then
cot?60° + tan’60° = (%)2 + (@)2
1. .45_10
=3+3=2.

108.Evaluate the following :
2c0s*60° + 3sec’30° — 2tan?45°
sin?30° + cos?45°

[Board Term-1 2012]

1y 2\ 2
2c0s%60° 4 3sec’30° — 2tan®45° _ 2G)+ 3( v ?) 2(1)
sin”30° 4 cos*45° (3) +(4 )2

_itd-2 10
T3 3
. tan6 coth
109.Prove that : T—cotd T T—tand — 1+ tan6 4+ cot 6.
[Board Term-1 2012]
tan 0 coth —_ tanb i
1—coth 1—tan® 1—m1ne 1 —tan6
_ tan’0 1
" tan0—1 (1- tane)tane
tan’0 1

T tan0—1 (tane— 1)tan9

_ tan®9—1
B (tan@ — 1)tan6

- (tane — 1)(tan26 +tan®+ 1)
(tan@ — 1)(tan6)

_ tan’0 4 tanf + 1
tan6

h152

=tan0+ 1+ cot

Hence Proved.

110.In an acute angled triangle ABC' if sin(A+ B- ()= 1
and cos(B+ C— A)= %2 find ZA,£B and £C.

[Board Term-1 2012]

We have sin(A+B— C) :%:sin?)oo

Introduction of Trigonometry

A+B-C =30°

and

V2
B+ C— A =45°

Adding equation (1) and (2), we get

Chap 8

cos(B+ C— A) -1 _ cos45°

2B =T75° = B =37.5°

Subtracting equation (2) from equation (1) we get,

204-0C) =-15°
A—-C =-T7.5°

Now A+ B+ C =180°

.(3)

A+ C =180° —37.5° = 142.5°  ...(4)

Adding equation (3) and (4), we have

24 =135° = A =67.5°

and, C =T75°

Hence, ZA =67.5°,£B=37.5°,£2C=

111.Prove that b°2* — a®¢% = a’b%, if :
(1) = asech,y = btanb, or
(2) x= acosech,y = bcot O

(1) We have z = asect,y = btan,

75°

[Board Term-1 2015]

fL'Z 2
= sec’0, % = tan’0
2
or, iz—% = sec’d — tan’0 = 1
a
Thus Vit — d*y = a’ b’

(if) We have z = a cosec,y = bcot 0

7 v

Hence Proved

= cosec?0, v cot?0
P 2
%— % = cosec’® —cotf =1
Thus Vo' — d'y' = a*b’ Hence Proved
112.0f  cosecO —cot® =+/2coth, then prove that

cosec + cot § = v/'2 cosec.

We have

Squaring both sides we have

[Board Term-1 2015]

cosech — cot® = /2 cotd

cosec’0 + cot’0 — 2cosechcot§ = 2cot?0
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cosec’ — cot’® = 2coseccot 0
(cosec 0 + cot 9)(cosec 6 — cotf) = 2cosectcot §
(cosec — cotf = V2 cot 0)
(cosech + cot 6)«/5(:0‘5 0 = 2cosecfcot 6
cosecO + cot® = /2 cosecd

Hence Proved.

113.Prove that :
cot®0sin®0
(cose + sin 9)2

_ secBOcosect — 1
cosecH + sec

[Board Term-1 2015]

tan®0 cos®0
(cos 0 4 sin 9)2

tan®0 cos®0
(cos 0 + sin 6)2

cot*0sin®0
(cos 0 + sin 6)2

.
sin’f X COS39

cos’0

(COSO +sin® 2

! .
cosh 5 sin0

sin®Q

- (Cose + sin 9)2

sin’®0
(cos 0 + sin 6)2

_ cos®0
(cos 0 + sin 6)2

(cos@ + sin 6)(00826 + sin’0 — sinBcos 0)
(COSG + sin 9)2

1 sinfcos0

__ _cosBsin® cosfsinf
T _ cosf sinf

cosfsinf + cosfsinf

1 —sinfBcosH
" cos0 4 sinf

_ cosecBsech — 1 Hence Proved

cosec O + sec

- Jsech—1 \/sece—l—l _
114.Prove that : \/se09+ 1 + of_1 — 2 cosec .

[Board Terim-1, 2012, Set-9]

\/sec@—l \/sec@—l—l _ (secB— 1)+ (secb+1)
sec + 1 sech—1  /(sec+ 1)(secd— 1)

__ 2secO _ 2secO® _ 2sech
Vsec’6—1  +/tan?0  tan®

B 1 cosb

=2X cosf X sin

- 1

=2X sin 0

= 2cosect Hence Proved

Introduction of Trigonometry

Page 251

tan® +sinf _ secO+1

115.Prove that : tand —sinh — sech—1°

[Board Term-1 2012]

tan® +sin® _ 225 +sind

We have tan® —sin® ::g — sin®
sine(mlSe +1)
osinf(p — 1)
_secO+1
secO — 1
Hence Proved.
. cosec A cosecA 2
116.Prove that : cosec A —1 T cosec A+ 1= 2sec® A
[Board Term-1 2012]
cosec A cosec A
cosecA—1  cosecA+1

cosec’ A + cosec A + cosec’> A — cosec A
(cosec A— 1)(cosecA + 1)

_ 2cosec’ A _ 2cosec’ A
cosec’A — 1 cot’A
_2 22
— sin® A — 2 S1n A
% sin?A * cos’A
— 22 = 2sec’A Hence Proved.
cos” A
2 J—
117.1f cosecB + cot @ = p, then prove that cos® = %
p

[Board Term-1 2016

p’—1  (cosecH+cotfy —1
p’+1  (cosecO+cotOy + 1

_ cosec’d + cot’0 + 2 cosechcot O — 1
cosec’0 + cot’0 + 2 cosecOcot O + 1

_ 14 cot’0 + cot’0 + 2cosecOcot§ — 1
cosec’0 + cosec’d — 1 + 2cosecHcot 0 + 1

2 cot G(Cot 0 + cosec 9)
" 2cosec 9(cosec 0 + cot 9)

__cosH

== X sin® = cos0
sin 6

118.If acos®+ bsin® = m and asin® — bcos® = n, prove
that m’+ n* = &+ b*
[Board Term-1 2012]
We have

m* = a’cos®0 + 2absin0cos O + b’sin*0 ...(1)
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and, n’ = a’sin’0 — 2absinBcosO + b’cos’d ...(2)
Adding equations (1) and (2) we get
m’+n’ = a*(cos’0 + sin’0) + b*(cos®0 + sin’0)

= a’(1)+ (1)

— a2+ b2
. cos’0 sin®0 . .
119.Prove that : T tan® TSm0 —cosd — 1+ sin6cosb.

[Board Term-1 2012]

sin’®0
sin6 — cos 6

cos’0
1—tanb

sin’®0
sin® — cos

_ sin’d
cosf — sin 6

cos®d
cosf — sin6

_ cos’0 — sin®0

" cosO —sinf

(cos® — sin 6)(cos26 + sin”0 + sin 6 cos 0)
(cos 6 — sin 6)

=1+sinfcosb Hence Proved

120.If cosO+ sinf = p and secB + cosecH = ¢, prove that

apr’—1)=2p
[Board Term-1 2012]

We have cos0+ sin® = p and sec + cosecb = ¢
q(p* — 1) = (secB+ cosec)(cos 4 sin O — 1]
= (secB + cosec 9)((?0829 + sin®0 + 2sinfcos® — 1)

= (secf + cosece)[l + 2sinfcosf — 1]

> 2 sin 0 cos 9)

sin 6 + cosd 2sin6cos
“cosOsind

= 2(sinb + cosh) = 2p Hence Proved.

121.If z=rsinAcosC, y=rsin AsinC and z= rcosA,
then prove that o> + ¢+ 22 = ¢*
[Board Term-1 2012, Set-50]

Since, 2 = r’sin’ A cos® C
P = r’sin’Asin®*C
and 2 = r’cos’A
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74y’ + 2= r’sin A cos’ C+ rsin’ Asin® C + r’cos’ A
= 7251112/1(00s2 C+ sin’ C)+ rcos’ A

= ’sin’A + r*cos’ A
= 7‘2(sin2A + cos2A)
=7 Hence Proved.
. 1+ sinb 1—sin®
122.Prove that: =<0 1T om0 — 2secH.

[Board Term-1 2012]

1+sin \/1—sin9

1 —sin® 1-+sin®
B (1 + sin 9) (1 + sin@) (1 - sin@) (1 - sinG)
~ 4/ (T=sin6) * (T +sin0) "4/ (I+smb) < (I—sind)

(14 sinfy \/(1 — sin 6y
(1 — sin29) + 1 — sin’0

\/(1+sin9)2 \/(1—811192
o cos?0 + cos’d

~14sin® , 1 —sin® _14+sin64+1—sin6

~ cos0 cos® cos0

—_2 = 2sech Hence Proved
cos 0

123.Prove that

(1 —sin® + cos 9)2 = 2(1 + cos0)(1 —sin0).

[Board Term-1 2012]
(1 —sin0 + cos Oy
=1 +5sin’0 + cos®0 — 2sin® — 2sinfcosO + 2cosd
=1+1—2sin6—2sinBcosB+ 2cosHh
=2+ 2cos —2sin0 — 2sinBcosh
=2(1+ cosB)— 2sinf(1 + cosb

(1 + coaO) 2 2sin6

Hence Proved

tan0 + secO —

)

2(1 + cos 9)(1 — sin 9)
1

tan® — secH — 1

=secH + tan
[Board Term-1 2012]

124.Prove that :

tanf 4+ sech — 1
tan® —secO+ 1

(tan@ + sec 9) - (56029 — tanQG)
tan® —secO+ 1

B (tane + sec 9) - (sece — tan 9)(5609 + tan 9)
B tan® —secO + 1
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(tan + sec0)(1 — sech + tan0)
tan® — sec + 1

= tan0 4+ secO Hence Proved

125.Prove that :
(sine + cosec 9)2 + (cos@ + sec 9)2 = 7 + tan’0 + cot*0 cot?0
[Board Term-1 2012]

(sin® + cosecOY + (cos0 + sec
= sin®0 4 cosec’d + 2sin O cosecd + cos®0
+sec’0 + 2 cosfsech
= (sin26 + cosZG) + cosec®0 + 2 + sec’0 + 2
=1+ (14 cot’0)+ 2 4 (1 + tan®0) + 2

= 7 + tan’0 + cot’0 Hence Proved
126.If sin = —5—— and d > 0, find the value of cos®
/2 dQ )
and tan®. o
[Board Term-1 2013]
We have sinh =—&
v+ &
Now cos’0 =1 —sin®0
_({__ ¢ ¥
(v c+ d& >
5 h200
—1-_C
4+ d
_ c+d -7 _ &
A+ & A+ &
d
Thus cost) = ———
v+ &
__c
. _sin® _ VAE+ P _c
Again, tanf = cosh = 4 =4
v+ &
Thus tan6 :g

1
127.If tan® = ——,
V5

2 2
1) Evaluate : cosec 0 — sec”0
(1) Evaluate cosec’0 + sec?0
(2) Verify the identity : sin®0 + cos’0 = 1
[Board Term-1 2012]

1
We have tan® = —
V5

We draw the triangle as shown below and write all
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dimensions.
A
V6
1
o 0
B /5 C
Now coth = 1 __ V5
tan®
. 1
sinf = —
V6
V5
cost) ==
V6

(1) cosec’d — sec’d  _ (1+ cot’8) — (1 + tan’0)
cosec’0 + sec’d (1 + cot’0) + (1 + tan’0)

cot’0 — tan’0

~ 24 cot? + tan0
_ () -3y
2+(V5) + ()
_ 5-% _25-1_924_2
72—!—54—% T 3/5+1 36 3
2
(2) $in%0 + cos?d = (— 2+ V5
6 6
_1,5_6
6766
=1 Hence proved.
128.If Sece—l—tane =p, ShOW that Sece—tanez%,

Hence, find the values of cosf and sin®.
[Board Term-1 2015]

We have sech+tanf =p (1)
1 _ 1 (secH — tan®)
Now P sech+tan® ~ (sech — tan0)

—seed—tand _ .9 tang

sec’ — tan’0
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or = secH — tan® (2)

ST

Solving sec+ tan® = p and secf — tanf = %,

2
secO :l<p+%>:p +1

2 2p
Thus cosf = 22;0
p+1
_l 1\ _p -1
and tan6 _2<p p>_ %
P -1
and sinf = tanfcos® = 5——
p+1
129.Prove that : (cosec + cot 9)2 _secf+1
sech—1

(cosec@ + cot 6)2 = cosec?0 + cot?0 + 2 cosec. cot 0

= (5iws) *(50) +5ma < Sino

1 cos’0 | 2cosH
sin’0  sin’0  sin’

_1 4+ cos0+2cosh (1 —i—cos@)2

sin®0 1 — cos?0

(1 + cos 6)(1 + cos 6)
1+ COSG)(l — cose)

1+ cosH _]‘+seln'9

T 1—cos® 1

sec

__secH+1

v Hence Prove.

130.Prove that :

(sin A+ sec A)2 + (cos A + cosec A)2 = (1 +sec A cosec A)2
[Board Term-1 2012]

LHS = (sin A + sec A)2 + (cos A + cosec A)2

— 3 A 1 2 A 1 2
_(Sm +cosA> +<COS +sinA>
2 1 sin A 2
=sin A—I—COSZA—i—QCOSA—i—cos A+
1 cos A
oA T Csin A

1 1

=sin’4 |
s A+ cos +sin2A+cos2A

sinA |, cosA
+2<cosA + sinA>

sin?A + cos’* A 9 sin?A 4 cos’A
sin® A cos® A sin A cos A h206
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1 2
+ sin? A cos® A T sinAcosA

-1 1 2
_< +sinAcosA)

= (1 + sec A cosec A)2 Hence Proved

131.If (sec A+ tan A)(Sec B+ tan B)(Sec C+ tan C)

= (sec A — tan A)(sec B — tan B)(sec C'— tan (')
Prove that each of the side is equal to * 1.
[Board Term-1 2012]

We have

h207

(sec A + tan A)(sec B+ tan B)(sec C'+ tan (')

= (sec A — tan A)(sec B — tan B)(sec C'— tan ()
Multiply both sides by

(sec A — tan A)(sec B — tan B)(sec C'— tan (')
or, (sec A + tan A)(sec B+ tan B)(sec C'+ tan C') X
(sec A — tan A)(sec B — tan B)(sec C'— tan C)

= (sec A — tan A (sec B — tan BY (sec C'— tan C'Y

or, (seCQA — tanQA)(seCQB - tanZB)(sec2 C —tan® Q)
= (sec A — tan A (sec A — tan BY (sec C'— tan C'y
or,1 = [(SecA — tan A)(sec B — tan B)(sec C' — tan C')]Z

or,(secA — tan A)(sec B —tan B)(sec C+ tan (') = +1

132.If 4sin6 = 3, find the value of z if

2 2
\/@+2c0t9=ﬁ+0089
sec’0—1 z

[Board Term-1 2012]

We have sinf =

INJY)

con 9
or, sm6f16

Since sin’0 + cos? = 1, we have

©

20 1 w2y 1.9 T
cos’) =1—sin"0 =1 16 = 16

T

cost = 1

sinf

_ 3
cosb Y1 /7

2 2
Thus /(:Osecg—_mte+2cot6:ﬁ+cos9
sec’h — 1 x

and tan® =

4_‘&‘.:_\5:
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1 ST VT VT
n?0 T 2X73 Tz T
L 2T YT LT
tanf 3 =z 4
YT 2T VT VT
3 3 4 T =z
4T -VT VT
4 Tz
3V7T _ V7T
4 Tz
Thus x:%

133.Prove that sec’d + cosec?® can never be less than 2.
[Board-Term 1 2011]

Let sec®0 + cosec’d = z
1+tan®0+ 1+ cot’0 =z
2+ tan’0 + cot’0 =z
2 4 tan’0 + cot’0 =z
tan®0 > 0 and cot’d > 0
Thus z > 2
Thus

sec’ + cosec?d > 2

Hence sec?0 + cosec?0 can never be less than 2.

134.(a) Solve for ¢, if tan5¢0 =1

(b) Solve for ¢, if sin

1+cosdp
14 cosod -

sin ¢ 4

(a) tanbo =1

tanb¢p = tan45s°

50 = 45°
Thus b =9°
sin ¢ 14+cosd
(b) 1+ cosod sing 4
sin’¢ + (1 + cos 0y A
sing(l+coso)
sin®d + 1+ 2cosd + cos’d 4
sin ¢ + sin ¢ cos ¢ o
sin’¢ + cos’d + 1 + 2cosd —y

sin¢(1 + cosd)
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24 2cosd
sin¢(1 + cos )

2(1+coso)
sino(1 + cos )

2 _
sing

sin ¢ :%
sind = sin30°

Thus ¢ = 30°

135.If tanA+sinA=m and tanA —sinA = n, show
that m* — n* =4vmn.

[Board-Term 1 2009

We have tanA +sind =m
and tanAd —sinAd =n
m—n’ = (tan A +sin A} — (tan A — sin Ay
= (tanQA +sin®A + 2sin A tan A)
—(tan’A 4 sin® A — 2sin Atan A)
= tan’A + sin” A + 2sin Atan A
—tan’A —sin®A + 2sin Atan A
=4sin Atan A

4vmn = 4x/(tanA + sin A)(tanA — sin A)
=4+ tan’A — sin’A

a2
=4 szA —sin*A
cos A

_ 4\/sin2A —sin*Acos’A
cos’A

_ 4\/sin2A(l - COSZA)

cos’A

_y /sin®A X sin’A
cos’A

_ 4sinA X sin A
cos A

= dsin A x S4

os A
=4sin Atan A

Thus m?>— n?> = 4vVmn Hence Proved

coso
136.1f osB = m and SinB

show  that
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(m2 + nQ)coszﬁ = n’.

[Board-Term 1 2010]
cos cos o
We have =m and —x =n

cos3 sin 3

2 _ cos’a 2 cos’a

m =-——5- and n° = — 9,

cos™3 sin“3

2, .2 2 cos’a | cos’a 2
(m”+n’)cosB = > —>—|cos" 3
cos“B  sin“(3

1 1

2
, cos
cos’3  sin’B B

= COS2 Q

sin’B + cos?p

2
cos
cos’Bsin’p p

= COS2 Q

= cos%c( >cosQB

cos’Bsin’p
_ cos’a
sin?f

=n? Hence Proved.

137.1f Tcosecd —3cotd =7, prove that
7cot ¢ — 3cosecd = 3.

We have 7cosecd —3cotd =7
Tcosech —7 = 3cotd
7(cosecd — 1) = 3cot ¢
7(cosecd — 1)(cosecd + 1) = 3cotd(cosecd + )
7(cosec2d) —1) =3cotd(cosecd + )

Tcot’dp = cotd cosec

| =

sin

Chap 8





