Chapter 18:

EXERCISE 18.1

1. Find the values of

(i) 7 sin 30° cos 60°

(ii) 3 sin? 45° + 2 cos? 60°

(iii) cos? 45° + sin? 60° + sin? 30°

(iv) cos 90° + cos? 45° sin 30° tan 45°,
Solution:

(i) 7 sin 30° cos 60°
Substituting the values
=7 xY%xl
=(7Tx1x1D/(2x%x2)
=7/4

(i) 3 sin? 45° + 2 cos? 60°
Substituting the values
=3 x (1N2)? + 2 x (1/2)?
By further calculation
=3x¥%+2xY,
=32+%

So we get

=(3+1)/2

=4/2

=2

(i) cos? 45° + sin? 60° + sin? 30°
Substituting the values

= (LN2)? + (V3/2)% + (1/2)?

By further calculation

=Y+ Y+Y

Taking LCM

=(2+3+1)4

=6/4

=3/2

(iv) cos 90° + cos? 45° sin 30° tan 45°
Substituting the values

=0+ (1N2)2x % x1

By further calculation

=Y xlx1

=Y

2. Find the values of
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- 5in30" — sin90" + 2c0s0”

l'-”J ETalll ~ eyl
tan30Y x tanGO"
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quga‘.nngiﬂ]{' + sin’60" — 3cos?60" + Iimrzbﬂ{' — 2tan®45".

Solution:

o~ sin?45" + cos?45"
1 —
\t) tan26oY

Substituting the values
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By further calculation
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Substituting the values
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(iii) 4/3 tan? 30° + sin? 60° — 3 cos? 60° + ¥ tan? 60° — 2 tan? 45°
Substituting the values

= 4/3 (LN3)2 + (V3/2)2 = 3 (1/2)2 + % x (V3)2 = 2 x 12
By further calculation
=43x13+%-3xYa+¥x3-2x1
=4/9+%-3/4+9/4-2

So we get

=4/9+9/4-2

Taking LCM

= (16 +81-72)/36

=(97-72)/36

= 25/36

3. Find the values of

sin60Y o 0
Ujlﬂ — 3tan30” + Hros90°
N Eat N

(ii)2v/2c0545"c0s60" + 2v/35in30"tan60" — cos0”

I:!'!'fﬁ'lifﬂ}rgﬁﬂﬂ 2 g Emnziﬂ]ﬂ
"5 sinf300 4 '

Solution:

. sin60Y I R 0

(7) — Stand0” + Scosdl

" cos?450

Substituting the values

"LFH 1
=2l 3% — 450
\z)° 3
V3
=2 —vV3-0
2

So we get

I
fm “"‘|Eh
| %
é |—:[«.‘l

-

(o]

—

)

(i) 22 cos 45° cos 60° + 23 sin 30° tan 60° — cos 0°
Substituting the values
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=2V2 x 1\N2 x Yo+ 23 x Yo x 3 -1
By further calculation
=2x1/1x12+2%x3%x%-1

=1+3-1
=3
PR 'l ) 2 ‘3 . 1
Uu]:z‘.nngb[]{' + =5 — “tan?30"
D sin=30Y 4

Substituting the values

4 = 3.1
=z x| 3Jz—ﬁ——t—13

5] (3)° 43

Taking LCM

48 — 160 — 5
20
43 — 160

4. Prove that

(i) cos? 30° + sin 30° + tan245° =2 Y,

(i) 4 (sin* 30° + cos* 60°) — 3 (cos? 45° —sin? 90%) = 2
(iii) cos 60° = cos? 30° — sin? 30°.

Solution:

(i) cos? 30° + sin 307 + tan? 45° = 2 ¥,
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Consider

LHS = cos? 30° + sin 30° + tan? 45°
Substituting the values
= (V3/2)? + Yo + 12

By further calculation
=%+¥+1

Taking LCM
=(3+2+4)4

=9/4

=2V

=RHS

Therefore, LHS = RHS.

(i) 4 (sin* 30° + cos* 60°) — 3 (cos? 45° —sin? 90°) = 2

Consider

LHS =4 (sin* 30° + cos* 60°) — 3 (cos? 45° — sin? 90°)

Substituting the values
= 4[(%)* + ()] - 3 [(1N2)* - 17
It can be written as

=AY X Yax Yo x Yo+ Yo x Yax Yo X Y] - 3 [Y2 - 1]

By further calculation
=4[1/16 + 1/16] - 3 (- %)
= 4[(1 + 1)/16] + 3/2
So we get

= (4 x 3)/16 + 3/2
=8/16 + 3/2

=% +3/2

=(1+3)2

=4/2

=2

= RHS

Therefore, LHS = RHS.

(iii) cos 60° = cos? 30° — sin? 30°
Consider

LHS = cos 60° = %

RHS = cos? 30° — sin? 30°
Substituting the values

= (V3/2)? + (1/2)?

By further calculation
=Ya-Ya

=(3-1)/4

=2/4

=1
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= RHS
Therefore, LHS = RHS.

5. (i) If x = 30°, verify that tan 2x = 2tanx/ (1- tan? x).
(i) If x = 15°, verify that 4 sin 2x cos 4x sin 6x = 1.
Solution:

(1) It is given that

x = 30°

Consider LHS = tan 2x
Substituting the value of x

= tan 60°
=3
. 2Hanx
RHS = —"°_
1 — tan=x

Substituting the value of x

B 2tan30?
1 —tan2300

By further calculation

1
o=
E;

Y2

i

]

S

1_'5?-1-’3

So we get
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ey Iy ey | R
S

Therefore, LHS = RHS.
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(i1) It is given that
x = 159

2x =15 x 2 = 30°
4x =15 x 4 = 60°
6x = 15 x 6 = 90°

Here

LHS =4 sin 2x cos 4x sin 6x
It can be written as

=4 sin 30° cos 60° sin 90°
So we get

=4 xY¥%hxlhxl

=1

=RHS

Therefore, LHS = RHS.

6. Find the values of

- /1 — cos230"

YN T = SinZ300
sind5" cos45%o0s60"

ooy

1) . . .
\t) sin60cos30%an45?
Solution:

]. = r'r.l.*-.'..-{H”

(1] —
! \\ | — sin230°

Substituting the values

[1— (48)2

-\ T=(ae

I.:;_ij ?l urther calculation

=
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= V':

_ 1 4
=N4™3

So we ;J,ar.t‘

el =]

= \."II

|

.r_':':
cal

sind5%cos45%0s60"

(17 ) — . . .
\) 5in60"cos300%an45?

Substituting the values

=N e A

| b | =

\'r-’--l T\--'I|l_
»
oS, I

i »

&

By further calculation

1, ]
_3%3
— 3
T %1
1
_ 1
— 3
4
1
3

7.1 0 =300, verify that

(i) sin 20 =2 sin 0 cos 0

(ii) cos 20 =2 cos® 0 — 1

(iii) sin 30 =3 sin 0 — 4 sin® 0
(iv) cos 30 =4 cos®> 0 — 3 cos 0.
Solution:

It is given that 6 = 30°
(i) sin 20 =2sin 6 cos 6
Consider

LHS =sin 20
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Substituting the value of 6
=sin 2 x 30°

= sin 60°

=32

RHS =2sin 6 cos 0
Substituting the value of 6
=2 sin 30° cos 30°

So we get

=2 x Y x \3/2

=1x+3/2

=3/2

Therefore, LHS = RHS.

(ii) cos 20 =2 cos? 0 — 1
Consider

LHS = cos 20
Substituting the value of 6
=cos 2 x 30°

= cos 60°

=1

RHS=2cos?0 -1
Substituting the value of 6
=2c0s?30°—1

So we get

=2 (V3/2)* -1
=2x%-1

=3/2-1

=(3-2)/2

=1

Therefore, LHS = RHS.

(iii) sin 30 =3 sin 0 — 4 sin® 0
Consider

LHS =sin 30

Substituting the value of 6
=sin 3 x 30°

= sin 90°

=1

RHS=3sin®—-4sin®0
Substituting the value of 6
= 3sin 30° — 4 sin® 30°
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So we get

=3 x%-4x(1/2)3
=3/2-4x1/8
=3/2-%

Taking LCM
=(3-1)/2

=2/2

=1

Therefore, LHS = RHS.

(iv) cos 30 =4 cos®* 6 — 3 cos 0
Consider

LHS = cos 360

Substituting the value of 6
=cos 3 x 30°

= cos 90°

=0

RHS =4 cos®0—3cos 6
Substituting the value of 6
=4 cos® 30° — 3 cos 30°
So we get

=4 x (\V3/2) -3 x (\3/2)
By further calculation

=4 x 3v3/8 - 3v3/2

= 3v3/2 - 3V3/2

=0

Therefore, LHS = RHS.

8. If 0 = 30°, find the ratio 2 sin 0: sin 2 0.

Solution:

It is given that 6 = 30°

We know that

2 sin 0: sin 20 = 2 sin 30°: sin 2 x 30°
So we get

=2 sin 30°: sin 60°

=2 sin 30% sin 60°

Substituting the values
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=2:43
Therefore, 2 sin 0: sin 20 = 2: V3.

9. By means of an example, show that sin (A + B) # sin A + sin B.
Solution:

Consider A = 30° and B = 60°
LHS =sin (A + B)

Substituting the values of A and B
= sin (30° + 60°)

= sin 90°

=1

RHS =sin A +sinB
Substituting the values
= sin 30° + sin 60°

So we get

=% +3/2

= (1+3)12

Therefore, LHS # RHS i.e. sin (A + B) # sin A + sin B.

10. If A =60° and B = 30°, verify that

(i)sin (A+B)=sin AcosB +cos AsinB

(i) cos (A+B)=cos AcosB-sin AsinB

(iii) sin (A-B) =sin Acos B —cos Asin B

(iv) tan (A -B) = (tan A —tan B)/ (1 + tan A tan B).
Solution:

It is given that A = 60° and B = 30°
(i)sin(A+B)=sinAcosB+cosAsinB
Here
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LHS =sin (A + B)

Substituting the values of A and B
= sin (60° + 30°)

= sin 90°

=1

RHS =sin A cos B + cos A sin B
Substituting the values of A and B
= sin 60° cos 30° + cos 60° sin 30°
So we get

=3/2 x \3/2 + Yo x Y5

By further calculation

=+ Y

=4/4

=1

Therefore, LHS = RHS.

(i) cos (A + B) =cos A cos B —sin Asin B
Here

LHS =cos (A + B)

Substituting the value of A and B

= cos (60° + 30°)

= cos 90°

=0

RHS =cos A cos B -sin Asin B

Substituting the value of A and B

= cos 60° cos 30° — sin 60° sin 30°
So we get

=1 x \3/2 -\3/2 + ¥

=3/4 - \3/4

=0

Therefore, LHS = RHS.

(iii) sin (A—B) =sin Acos B—cos Asin B
Here

LHS =sin (A —-B)

Substituting the values of A and B

= sin (60° — 30°)

= sin 30°

=15

RHS =sin AcosB-cos AsinB
Substituting the values of A and B
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= sin 60° cos 30° — cos 60° sin 30°
So we get

=32 x\32—Yax s

=Y-Y

=(3-1)/4

=2/4

=1

Therefore, LHS = RHS.

(iv) tan (A —B) = (tan A —tan B)/ (1 + tan A tan B)

Here

LHS =tan (A-B)

Substituting the values of A and B
= tan (60° - 30°)

= tan 30°

=113

RHS = (tan A —tan B)/ (1 + tan A tan B)
Substituting the values of A and B

= (tan 60° — tan 30%)/ (1 + tan 60° tan 30°)
So we get

=23 x Y
=1/\3

Therefore, LHS = RHS.

11. (i) If 20 is an acute angle and 2 sin 20 = \3, find the value of 0.
(i) 1f 20° + x is an acute angle and cos (20° + x) = sin 60°, then find the value of x.
(iii) 1f 3 sin® @ =2 ¥ and 0 is less than 90°, find the value of 0.

Solution:

(i) It is given that
20 is an acute angle
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2sin20 =3

It can be written as

sin 20 = V/3/2 = sin 60°
By comparing

20 = 60°

So we get

0 = 60%2 = 30°

Therefore, 6 = 30°.

(i1) It is given that

20° + x is an acute angle

cos (20° + x) = sin 60°

It can be written as

cos (20° + x) = sin 60° = cos (90° — 60°)
= cos 30°

By comparing

200+ x = 30°

x =30°—-20°=10°

Therefore, x = 10°,

(i) It is given that
3sin0=2%

0 is less than 90°

We can write it as
sin0=9/(4x3)=%
So we get

sin 6 = \3/2 = sin 60°
By comparing

0 =60°

Therefore, 6 = 60°.

12. If 0 is an acute angle and sin 0 = cos 0, find the value of 0 and hence, find the value of 2 tan® 0

+5sin20—1.
Solution:

It is given that

sin 6 = cos 0

We can write it as
sin®/cos0=1

tan0=1

We know that tan 45° = 1
tan 0 = tan 45°

So we get
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0 =450

We know that

2tan? 0 +sin?0—1=2tan?45% +sin245° -1

Substituting the values
=2 (1% + (1N2)2 -1
By further calculation
=2x1x1+%-1
=2+%-1

=5/2-1

Taking LCM
=(5-2)/2

=3/2

Therefore, 2 tan? 6 + sin? 6 — 1 = 3/2.

13. From the adjoining figure, find
(i) tan x°

(i) x

(iii) cos x°

(iv) use sin x° to find y.

xO

C I

Solution:

(i) tan x° = perpendicular/base
It can be written as

= AB/BC

=3/1

=3

(i) tan x° = V3
We know that tan 60° = V3

J3
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tan x° = tan 60°
X =60

(iii) We know that
cos x° = cos 60°
So we get

cos X0 =Y

(iv) sin x° = perpendicular/hypotenuse = AB/AC
Substitute x = 60 from (ii)

sin 60° = \3/y

We know that sin 60° = V3/2

\3/2 = \3ly

By further calculation

y = (V3 x2)/3

y=(2x1)/1=2

Therefore, y = 2.

14. If 30 is an acute angle, solve the following equations for 0:
(i) 2 sin 30 =3

(ii) tan 30 = 1.

Solution:

(i) 2sin 30 =3

It can be written as

sin 30 = V3/2

We know that sin 60° = V3/2
sin 30 = sin 60°

30 = 60°

So we get

0 = 60/3 = 20°

(itan36=1

We know that tan 45° = 1
tan 30 = tan 45°

So we get

30 = 45°

9 =15°

15. If tan 3x = sin 45° cos 45° + sin 309, find the value of x.
Solution:

We know that
tan 3x = sin 45° cos 45° + sin 30°
Substituting the values
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=12 x1N2 + ¥
e 1/2 + 1/2
=1

We know that
tan 3x = tan 45°
By comparing
3x = 45°

X = 45/3 = 15°

Therefore, the value of x is 15°.

16. If 4 cos? x° -1 =0 and 0 < x <90, find
(i) x

(i) sin? x° + cos? x°

(iii) cos? x° — sin? x°.

Solution:

It is given that
4c0s°x°-1=0
4cos®x° =1

It can be written as
cos® x° = ¥4

cos X =+ V1/4

ML Aggarwal Solutions for Class 9 Maths
: Trigonometric Ratios and Standard Angles

cos x° =+ V1/4 [0 < x <90° then cos x° is positive]

cos X’ =%

We know that cos 60° = %
cos x° = cos 60°

By comparing

X =60

(i) sin? x° + cos? x° = sin? 60° + cos? 60°
Substituting the values

= (V3/2)? + (1/2)?

By further calculation

=%+Y,

=(3+1)/4

=4/4

=1

Therefore, sin? x° + cos? x° = 1.

(i) cos? x° — sin? x° = cos? 60° — sin? 60°
Substituting the values

= (1/2)? — (V3/2)?

By further calculation
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=1, - V3/2 x \3/2
=Y4-3
=(1-3)/4

=-2/4

- 1/2

Therefore, cos? X% — sin? x° = - ¥.

17. (i) If sec 0 = cosec 0 and 0°< 0 <90°, find the value of 0.
(ii) If tan 0 = cot 0 and 0° < 0 < 90°, find the value of 0
Solution:

(1) It is given that
sec 6 = cosec 0
We know that
sec 0 =1/ cos 0
cosec O =1/sin 0
So we get

1/cos 6 = 1/sin 6
sin®/cos0=1
tan0=1

Here tan 45° =1
tan 0 = tan 45°

0 = 45°

(ii) It is given that

tan 6 = cot

We know that cot 6 = 1/tan 6
tan6=1/tan 0

So we get

tan?0 =1

tan 0 = + 1

tan 0=+ 1[0 <0 <90 tan 0 is positive]
tan = tan 45°

By comparing

0 = 45°

18. If sin 3x = 1 and 0° < 3x <909, find the values of
(i) sin x

(i) cos 2x

(iii) tan? x — sec? x.

Solution:

It is given that

sin3x=1

We know that sin 90° = 1
sin 3x = sin 90°
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By comparing
3x=90

x =90/3

x = 30°

(i) sin x =sin 30° = 1/2
(i) cos 2x = cos 2 x 30 = cos 60° = 1/2

(iii) tan® x — sec® x = tan? 30° — sec? 30°
Substituting the values

= (1N3)? — (2IN3)?

By further calculation

=1/3-4/3

=(1-4)3

-3/3

-1

Therefore, tan? x — sec® x = - 1.

19. 1f 3tan? 0 — 1 = 0, find cos 20, given that 0 is acute.
Solution:

It is given that

3tan’0-1=0

We can write it as

3tan’0=1

tan? 0 = 1/3

tan 6 = 1/7/3 [0 is acute so tan 0 is positive]
0 =30°

So we get
cos 26 = cos 2 x 30° = cos 60° = ¥

20. If sinx + cos y = 1, x = 30° and y is acute angle, find the value of y.
Solution:

It is given that
sinx+cosy=1

x = 30°

Substituting the values
sin30°+ cosy =1
1/2+cosy=1

It can be written as
cosy=1-%

Taking LCM
cosy=2-1)/2=%
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We know that cos 60° = V2
cos y = cos 60°

So we get

y =60°

21. If sin (A + B) =V3/2 = cos (A — B), 0°< A + B<90° (A > B), find the values of A and B.
Solution:

It is given that

sin (A + B) = V3/2 = cos (A — B)
Consider

sin (A + B) =3/2

We know that sin 60° = +3/2
sin (A + B) = sin 60°
A+B=60°...... (1)
Similarly

cos (A — B) = V3/2

We know that cos 30° = v/3/2
cos (A — B) = cos 30°
A-B=30°....... (2)

By adding both the equations
A+B+A-B=60°+30°
So we get

2A =90°

A =902 = 45°

Now substitute the value of A in equation (1)
45° + B = 60°

By further calculation

B =607 - 45° = 15°

Therefore, A = 45% and B = 15°.

22. If the length of each side of a rhombus is 8 cm and its one angle is 60°, then find the lengths of
the diagonals of the rhombus.
Solution:

It is given that
Each side of a rhombus = 8 cm
One angle = 60°


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

ML Aggarwal Solutions for Class 9 Maths
Chapter 18: Trigonometric Ratios and Standard Angles

D C

60°
A 8cm B

We know that the diagonals bisect the opposite angles
£0AB = 60%2 = 30°

In right ZAOB

sin 30° = OB/AB

So we get

Y% = OB/8

By further calculation
OB=8/2=4cm
BD=20B=2x4=8cm

cos 30° = AO/AB
Substituting the values
\3/2 = AO/8

By further calculation
AO =8V3/2 = 443

Here
AC=4V3x2=8+3cm
Therefore, the length of the diagonals of the rhombus are 8 cm and 813 cm.

23. In the right-angled triangle ABC, C = 90° and B = 60°. If AC = 6 cm, find the lengths of the
sides BC and AB.
Solution:

In the right-angled triangle ABC, 2C = 90° and B = 60°
AC=6¢cm

We know that
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tan B = AC/BC
Substituting the values
tan 60° = 6/BC

So we get

\3=6/BC

BC = 6/\/3

It can be written as

= 6V3/(V3 +3)

= 6v3/3

=2v3cm

sin 60° = AC/AB
Substituting the values
V3/2 = 6/AB

By further calculation
AB = (6 x 2)/ \3

So we get

AB = (12 x \3)/(\3 x \3)
= 12/3/3

=43 cm

ML Aggarwal Solutions for Class 9 Maths
Chapter 18: Trigonometric Ratios and Standard Angles

Therefore, the lengths of the sides BC = 2+3 cm and AB =43 cm.

24. In the adjoining figure, AP isa man of height 1.8 m and BQ is a building 13.8 m high. If the
man sees the top of the building by focusing his binoculars at an angle of 30° to the horizontal, find
the distance of the man from the building.

Solution:

13.8m
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It is given that

Height of man AP =1.8 m

Height of building BQ =13.8 m

Angle of elevation from the top of the building to the man = 30°
Consider AB as the distance of the man from the building

AB = x then PC = x
QC=138-18=12m
Inright A PQC

tan 6 = QC/PC
Substituting the values
tan 300 = 12/x

By further calculation
1N3 = 12/x

x =123 m

Therefore, the distance of the man from the building is 12 V3 m.

25. In the adjoining figure, ABC is a triangle in which 2B = 45° and 2C = 60°. If AD B BC and BC
=8 m, find the length of the altitude AD.

A

45° 60°

U_I
O

B

Solution:

In triangle ABC
2B =45%and 2C = 60°
ADBEBCandBC=8m

In right A ABD
tan 45° = AD/BD
So we get
1=AD/BD

AD =BD
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In right A ACD
tan 60° = AD/DC
So we get

\3 = AD/DC

DC = AD3

Here

BD + DC = AD + AD/N3

Taking LCM

BC = (V3AD + AD)/ 3

8 =[AD (N3 + 1)/ V3

By further calculation

AD = 8V3/(\N3 + 1)

It can be written as

8vV3(V3 — 1)

(V3+1)(v3-1)

Sowe get

_ B(3—V3)
- 3-1
_ 8(3—+3)

2
=4(3-V3)m

ML Aggarwal Solutions for Class 9 Maths
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Therefore, the length of the altitude AD is 4 (3 - V3) m.
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EXERCISE 18.2

Without using trigonometric tables, evaluate the following (1 to 5):
1. (i) cos 18%sin 72°

(i) tan 41%cot 49°

(iii) cosec 17°30°/sec 72° 30°

Solution:

(i) cos 18%sin 72°

It can be written as

= cos 18% sin (90° — 18°)
So we get

= cos 18%cos 18°

=1

(ii) tan 41%cot49°

It can be written as

= tan 41% cot (90° — 41°)
So we get

= tan 41% tan 41°

=1

(iii) cosec 17°30°/sec 72° 30°

It can be written as

= cosec 17° 30’/ sec (90° — 17° 30°)
So we get

= cosec 17° 30’/ cosec 17° 30’

=1

2. (i) cot 40%tan 50° — ¥4 (cos 35%sin 55°)

(ii) (sin 49%cos 41°)? + (cos 41%sin 49%)2

(iii) sin 72%cos 18° — sec 32%cosec 58°

(iv) cos 75%sin 15° + sin 12% cos 78° — cos 18%/sin 72°
(v) sin 25%sec 65° + cos 25% cosec 65°.

Solution:

(i) cot 40%tan 50° — ¥4 (cos 35%sin 55°)
It can be written as
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cot4(P 1 cos35"

- tan (90" — 40%) 2 sin(90° — 359

By further calculation

cotd0? 1 cosas?
cot400 2 ros3hv

_1-1
2

b | —

(i) (sin 49%cos 41°? + (cos 41%sin 49°)2
It can be written as
sin49’ cos41” )

:[”’ (900 — _1':;{'] _[wr 900 — 41{:'~J]d

By further calculation

f.-u'rr-lﬂ{:'ﬁ |:c-r:.w--llﬂ 5
sin490’ cosd 1Y

So we get

- 12 + 12

=1+1

=2

(iii) sin 72%cos 18° — sec 32%cosec 58°
It can be written as _
sin72Y sec32?

" cos(90° — 729} cosec(900 — 320)

By further calculation

sinT2" sec32”

sinT20 secd2V
-1

1
0

(iv) cos 75%sin 15° + sin 12% cos 78° — cos 18%/sin 72°

It can be written as
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B cosTHY sin12Y cos1&Y
sin(900 — 75%) | cos(900 — 120)  sin(900 — 18Y)

By further calculation

B cosTs"  sinl2"  cosl&”
cosTi?  sinl2Y  cos18Y

So we get

=1+1-1

=1

(V) sin 25%sec 65° + cos 25% cosec 65°

It can be written as

= (sin 25° x cos 65°) + (cos 25° x sin 65°)

By further calculation

= [sin 25° x cos (90° — 2597 + [cos 25° x sin (90° — 25%)]

So we get

= (sin 25° x sin 25°%) + (cos 25° x cos 25°)
= sin? 25° + cos? 25°

=1

3. (i) sin 62° — cos 28°
(i) cosec 35° — sec 55°.
Solution:

(i) sin 62° — cos 28°

It can be written as

= sin (90° — 287%) — cos 28°
So we get

= cos 28° — cos 28°

=0

(ii) cosec 35° — sec 55°

It can be written as

= cosec 35° — sec (90° — 359)
So we get

= cosec 35° — cosec 35°

=0

4. (i) cos? 26° + cos 649 sin 26° + tan 36°% cot 54°

(ii) sec 17%cosec 73° + tan 68%cot 22° + cos? 44° + cos? 46°.

Solution:

(i) cos? 26° + cos 64° sin 26° + tan 36% cot 54°
It can be written as
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= cos? 26° + cos (90° — 26°) sin 26° + tan 36%cot (90° — 36°)
We know that

cos (90° — 0) =sin 0

cot (90°—0) =tan 6

sin?0 +cos?0 =1

So we get

= cos? 26° + sin? 26° + tan 36%/tan 36°

=1+1

=2

(ii) sec 17%cosec 73° + tan 68%cot 22° + cos? 44° + cos? 46°

It can be written as

= sec (90° — 739/ cosec 73° + tan (90° — 229/ cot 22° + cos? (90° — 46°) + cos? 46°
By further calculation

= cosec 73% cosec 73° + cot 22% cot 22° + sin? 46° + cos? 46°

We know that sin 6 + cos? 0 =1

S0 we get

=1+1+1

=3

5. (i) cos 65%sin 25° + cos 32%sin 58° — sin 28° sec 62° + cosec? 30°
(i) sec 29% cosec 61° + 2 cot 8° cot 17° cot 45° cot 73° cot 82° — 3 (sin?38° + sin? 529).
Solution:

(i) cos 65%sin 25° + cos 32%sin 58° — sin 28° sec 62° + cosec? 30°

It can be written as

= cos 65% sin (90° — 65°) + cos 32% sin (90° — 32°) — sin 28° sec (90° — 28°) + cosec? 30°
By further calculation

= cos 65%cos 65° + cos 32% cos 32° — sin 28° cosec 28° + cosec? 30°

We know that cosec 30° = 2

=1+1-1+4

=5

(ii) sec 29% cosec 61° + 2 cot 8° cot 17° cot 45° cot 73° cot 82° — 3 (sin? 38° + sin? 52°)
It can be written as

= sec 29% cosec (90° - 29°) + 2 cot 8° cot 17° cot 45° cot (90° — 17°) cot (90° — 8°) — 3 [sin? 38° + sin?
(90° - 38%)]

By further calculation

= sec 29% sec 29° + 2 cot 8° cot 17° x 1 x tan 17° tan 8° — 3 (sin? 38° + cos? 38°)

So we get

=1+2cot8%tan8%cot 17°tan 17°x 1 -3 x 1

We know that

cosec (90° —0) = sec 0

cot (90°—0) =tan 6

sin?@ +cos’0=1

Here
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=1+2x1x1x1-3
=1+2-3
=0

6. Express each of the following in terms of trigonometric ratios of angles between 0° to 45°:
(i) tan 81° + cos 72°

(ii) cot 49° + cosec 87°,

Solution:

(i) tan 81° + cos 72°

It can be written as

= tan (90° — 9% + cos (90° — 18°)
So we get

= cot 9° + sin 18°

(ii) cot 49° + cosec 87°

It can be written as

= cot (90° — 41°) + cosec (90° - 39)
So we get

= tan 41° + sec 3°

Without using trigonometric tables, prove that (7 to 11):
7. (i) sin? 28° — cos? 62°=0

(i) cos? 259 + cos? 65° = 1

(iii) cosec? 67° —tan? 23° =1

(iv) sec? 220 — cot? 68° = 1.

Solution:

(i) sin? 28° — cos? 62° = 0
Consider

LHS = sin® 28° — cos® 62°
It can be written as

= sin? 28° — cos? (90° — 28%)
So we get

= sin® 28° — sin? 28°

=0

= RHS

(i) cos? 25° + cos? 65° = 1
Consider

LHS = cos? 25° + cos? 65°

It can be written as

= cos? 25° + cos? (90° — 259)

We know that sin® 0 + cos> 6 = 1
So we get

= cos? 25° + sin? 25°
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=1

(iii) cosec? 67° —tan?23°=1
Consider

LHS = cosec? 67° — tan? 23°

It can be written as

= cosec? 67° — tan? (90° — 67°)

We know that cosec? 6 —cot? 6 = 1
So we get

= cosec? 67° — cot? 67°

=1

(iv) sec? 22° — cot? 68° = 1
Consider

LHS = sec? 22° — cot? 68°

It can be written as

= sec? 22° — cot? (90° — 229)

We know that sec? 0 —tan’6 =1
So we get

=sec? 22° — tan® 22°

=1

8. (i) sin 63° cos 27° + cos 63° sin 27° = 1
(i) sec 31%sin 59° + cos 31° cosec 59° = 2.
Solution:

(i) sin 63° cos 27° + cos 63°sin 279 =1
Consider

LHS = sin 63° cos 27° + cos 63° sin 27°
It can be written as

= sin 63° cos (90° — 63°) + cos 63° sin (90° — 63°)

= sin 63° sin 63° + cos 63° cos 63°
We know that sin> 6 + cos? 6 = 1
So we get

= sin? 63° + cos? 63°

=1

(ii) sec 31° sin 59° + cos 31° cosec 59° = 2
Consider

LHS = sec 31°sin 59° + cos 31° cosec 59°
It can be written as

=1/ cos 31° x sin 59° + cos 31° x 1/ sin 59°
By further calculation

= sin 59%cos (90° — 59°) + cos 31% sin (90° — 31°)

So we get
= sin 59%sin 59° + cos 31%cos 31°


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

ML Aggarwal Solutions for Class 9 Maths
Chapter 18: Trigonometric Ratios and Standard Angles

=1+1
=2
=RHS

9. (i) sec 70° sin 20° — cos 20° cosec 70° =0
(i) sin? 20° + sin? 70° — tan? 45° = 0.
Solution:

(i) sec 70° sin 20° — cos 20° cosec 70° =0
Consider

LHS = sec 70° sin 20° — cos 20° cosec 70°
By further simplification

= sin 20% cos 70° — cos 20% sin 70°

It can be written as

= sin 20% cos (90° — 20°) — cos 20% sin (90° — 20°)
So we get

= sin 20% sin 20° — cos 20% cos 20°
=1-1

=0

= RHS

(i) sin? 20° + sin? 70° —tan? 45° = 0
Consider

LHS = sin® 20° + sin? 70° = tan? 45°

It can be written as

= sin? 20° + sin? (90° — 20°) — tan® 45°
By further calculation

= sin® 20° + cos? 20° — tan? 45°

We know that sin? 6 + cos? 6 = 1 and tan 45° = 1
So we get

=1-1

=0

= RHS

10. (i) cot 54%tan 36° + tan 20%cot 70° -2 =0
(i) sin 50%cos 40° + cosec 40%sec 50° — 4 cos 50° cosec 40° + 2 = 0.
Solution:

(i) cot 54%tan 36° + tan 20%cot 70° -2 =0

Consider

LHS = cot 54%tan 36° + tan 20%cot 70° — 2

It can be written as

= cot 54%tan (90° — 54°) + tan 20%cot (90° — 20°%) — 2
By further calculation

= cot 54% cot 54° + tan 20% tan 20° — 2

So we get
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=1+1-2
=0
= RHS

(ii) sin 50%cos 40° + cosec 40%sec 50° — 4 cos 50° cosec 40° +2 =0
Consider

LHS = sin 50%cos 40° + cosec 40%sec 50° — 4 cos 50° cosec 40° + 2
It can be written as

= sin 50%cos (90° — 50°) + cosec 40%sec (90° — 40°) — 4 cos 50° cosec (90° — 50°) + 2
By further calculation

= sin 50%sin 50° + cosec 40%cosec 40° — cos 50° sec 50° + 2

So we get

=1+ 1-4cos50%cos 50° + 2

=1+1-4+2

=4-4

=0

= RHS

11. (i) cos 70%sin 20° + cos 59%sin 319 —8sin?30°=0
(ii) cos 80%sin 10° + cos 59° cosec 31° = 2.
Solution:

(i) cos 70%sin 20° + cos 59%sin 31° — 8 sin? 30° = 0
Consider

LHS = cos 70%sin 20° + cos 59%sin 31° — 8 sin? 30°
It can be written as

= cos 70%sin (90° — 70°) + cos 59%sin (90° — 59°%) — 8 sin? 30°
We know that sin 30° = %

= cos 70%cos 70° + cos 59% cos 59° — 8 (1/2)?

By further calculation

=1+1-8xY%

So we get

=2-2

=0

= RHS

(ii) cos 80%sin 10° + cos 59° cosec 31° = 2
Consider

LHS = cos 80%sin 10° + cos 59° cosec 31°
It can be written as

= cos 80%sin (90° — 80°) + cos 59% sin 31°
By further simplification

= cos 80% cos 80° + cos 59% sin (90° — 599
So we get

=1 + cos 59% cos 59°

=1+1
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=2
=RHS
12. Without using trigonometrical tables, evaluate:
_ tan35Y o cot55Y? secd (P
(1)2{—=5)" + (—g5) — 3l—%=5)
cothh tands cosecil)

. 5in35%cos55" + cos3ilsin5a

ii
(i) cosect 10" — tan2s0Y

(iii) sin? 34° + sin% 56° + 2 tan 18° tan 72° — cot? 30°.

Solution:

\o tan35 ., cothH5" sec4()’

b4 T ==l - T =
cothh? tan3s? cosechl

It can be written as

tan (90" — 55%) . cot(90" — 35Y)

see(90" — 507)

=2 +
[ cotiil I+ tan3 sl
By further calculation
_ cot55" 2 mn.'ﬂ.'i']) " Kmﬁec.ﬁf}l“]
-~ Teothi! tan 35" \Zoser50°
So we get
=2+1-3
=0

sin3i%cos55" + cos35%sin55"

cosec? 10 — fan?sov

(i)

It can be written as

sin35cos(90" — 35%) + cos35"sin (90" —

|—3

]

cosechil

35{]]

cosec? 100 — tan2 {909 — 109)

By further calculation

sin35" 5in35" + cos35".cos35"
cosec2 10" — cot2 10V

So we get

sin?35" + ros23aY
 cosec?100 — cot2100
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We know that sin® 6 + cos? 6 = 1 and cosec? 6 —cot? 6 = 1
=1/1
=1

(iii) sin? 34° + sin? 56° + 2 tan 18° tan 72° — cot? 30°

It can be written as

= sin? 34° + [sin (90° — 34%)]? + 2 tan 18° tan (90° — 18°) — cot? 30°
By further simplification

=sin? 34° + cos? 34° + 2 tan 18° cot 18° — (V3)?

So we get

=1+ 2tan 18° x 1/tan 18° -3

=1+2-3

=0

13. Prove the following: .
o cosO sine
(1

£ — 2
"sin(900 — ) " cos(900 — )

(ii)cosOsin(90” — O) + sinBeos(90" — O) = 1

i i (0] -
. Fan s 5 — ) 5
(i) (a‘mr.() . sin(90" — ©) 20,

tan (90" — 8) cosO
Solution:
rosO sin©

i ey

=2

———— + ‘
(000 —0) | cos(900— O)
We know that
s s5in©®

G (000 — @Y | rosfont — @
L g = 5in(90 0)  cos(90Y — O)
So we get
=c0s 0/ cos O +sin0/sin®
=1+1
=2
= RHS

(ii) cos 0 sin (90° —0) + sin 6 cos (90° - 0) =1
Consider

LHS = cos 0 sin (90° — 0) + sin 0 cos (90° — 0)
It can be written as

=c0s 0.cos 0O +sin0H.sind

So we get

=cos? 0 +sin’ 0

=1

= RHS
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. 900 _ "
(i) tan© | sin(907 - 6] — ec2O
tan(000 — Q) cosO
Consider
tan© af'me![]{:' — )
LHS = !‘i’IHL 0o — ()'l cosE

By further calculation
=tan 6/ cot 6 + cos 6/ cos 0
So we get
=tanO6xtan6+1

=tan’0 + 1

=sec’

= RHS

14. Provethefollowmg _ )
. cos(90 — A)sin(90" — A)

i) — 1 —cos°A
) tan (900 — A) t

Y sin ]{' A) cos(90" — A)

¥ — =
i cosec(90Y — A) aec(gﬂ” - A)
Solution:

f_\]tmtf![ — A)sin(90" — A)
) tan (909 —'A)

Consider _
cos(90Y — A)sin (90" — A)

LHS = tan (90" — A)

It can be written as

=sin A cos A/ cot A

So we get

= (sin A cos A x sin A)/ cos A
=sin’ A

=1-cos’ A

= RHS

00" — A4)
o0t — 4)

. osin{90" — A) | cos
[12)
coser(90" — -11 SeC

.-'—-\\ .-'—\

Consider

sin{90" — A) | cos 90" — A)

=1- I:'u:“]:-;z_-'-l

.-'—\ .-'—\

LHS = cosec(90" — -11 sec(90% — A)

It can be written as
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=cos A/ sec A +sin A/ cosec A
So we get

=cos A xcosA+sin AxsinA
=cos® A +sin’ A

=1

=RHS

15. Simplify the following:

. '| t (J‘\() { (J-‘\'Eg[]{] — (_)J 3!: 23[)'['
) sin {900 — 01 -\f'z-lffi oY —8) a
| cosec (90" — 'L)hm — O)cot(00" — O) ( m‘()

i .
(i) tth'f! — Uhu Lf![ — O)tan® " tan(90” — ©)
Solution:
o~ cosO cos(90" — O) aran230"

VSR —0) | seclod —o)

It can be written as
= cos 0/ cos 0 + sin 6/ cosec § — 3 tan? 30°
By further calculation
=1 +sin 0 x sin 0 — 3 (1/ V3)?

So we get
=sin0+1-3x1/3

=sin?0+1-1
=sin? 0+

. cosec (00" — Uhm — O)eot(90" — O) tm‘(-)

i1

(@) cos( 9 'L)hn L'T![ — O)tan© a‘me —0)

It can be written as

= (sec 0 cos 0 tan 0)/ (sin 6 cosec 6 tan 0) + cot 6/ cot 6

So we get

=sec 0 cos 0/ sin 0 cosec 6 + 1
=1/1+1

=1+1

=2

16. Show that

cos? (45" + @) + cos [4 -0)
tan (60" + O)tan (30" — O)
Solution:

Consider
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cos>(459 —()1 + cosZ(457 —

LHS =

tan {600 + O)tan(30" — [)1

It can be written as

cos (45 + O) + cos” [fil[

4"*' - L:n]

a‘r:rrLb( —Uh‘rm[fi[ 10 —

By further caleulation

cos (45" + O) + sin? (45" —

tan (600 + O)cot (60 — B)

We know that cos (90° — 0) = sin 0, tan (90° — 0) = cot 6 and tan 6 cot 6 = 1

So we get
=11

=1
=RHS

17. Find the value of A if

(i) sin 3A = cos (A — 6°), where 3A and A — 6° are acute angles
(i) tan 2A = cot (A — 189), where 2A and A — 18° are acute angles
(iii) If sec 2A = cosec (A — 27°) where 2A is an acute angle, find the measure of ZA.

Solution:

(i) sin 3A = cos (A — 6°), where 3A and A — 6° are acute angles

It is given that

sin 3A = cos (A - 6°)

We know that cos (90° — 0) = sin 0
cos (90° — 3A) = cos (A —6°)
By comparing both
90°-3A=A-¢°

By further calculation
90°+6%°=A+3A

96° = 4A

So we get

A =96%4 =24°

Hence, the value of A is 24°.

(i) tan 2A = cot (A — 18°)

We know that cot (90° — 0) = tan 0
cot (90° — 2A) = cot (A —189)

By comparing both
90°-2A=A-18°

By further calculation
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90°+18° = A + 2A
So we get

3A =108°

A =108%3 = 36°

Hence, the value of A is 36°.

(iii) sec 2A = cosec (A — 279

We know that cosec (90° - ) = sec 0
cosec (90° — 2A) = cos (A — 279

By comparing both
90°-2A=A-27°

By further calculation

90+ 27°= A + 2A

So we get

3A=117°

A=117%3 =39°

Hence, the value of A is 39°.

18. Find the value of 0 (0°< 0 < 90°) if:

(i) cos 63° sec (90° - 0) =1
(ii) tan 35° cot (90° - @) =1.
Solution:

(i) cos 63° sec (90° - 0) = 1

It can be written as

cos 63° = 1/sec (90° - 0)

We know that 1/sec 6 = cos 6
cos 63° = cos (90° - 0)

By comparing both

90° - 0 =63°

By further calculation

0 =90°-63°=27°

(ii) tan 35° cot (90° —0) = 1
It can be written as

tan 35° = 1/cot (90° - 0)

We know that 1/cot 6 = cos 0
tan 35° = tan (90° - 0)

By comparing both
35°=90°-0

By further calculation

0 =90° - 35% = 559

19. If A, B and C are the interior angles of a A ABC, show that


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

ML Aggarwal Solutions for Class 9 Maths

Chapter 18: Trigonometric Ratios and Standard Angles

(i) cos (A + B)/2 =sin C/2
(if) tan (C + A)/2 = cot B/2.
Solution:

A, B and C are the interior angles of a A ABC
It can be written as

LA+ 2B+ 2C =180°

Dividing both sides by 2

(2A + £B + £C)/2 = 180°/2

A2 + B/2 + C/2 =90°

(i) cos (A + B)/2 =sin C/2
We can write it as

(A +B)2=90°-C/2

We know that

cos (90° — C/2) = sin C/2
Here cos (90° — 0) = sin 6
sin C/2 =sin C/2

(i) tan (C + A)/2 =cot B/2

We know that (A + C)/2 =90° — B/2
= tan (90° — B/2)

So we get

=cot B/2

= RHS
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CHAPTER TEST
1. Find the values of:
(i) sin? 60° — cos? 45° + 3tan® 30°
2 cos® 45°+3 tan? 30°
(ii) V'3 cos 30°+sin 30°
(iii) sec 30° tan 60° + sin 45° cosec 45° + cos 30° cot 60°
Solution:

(i) sin? 60° — cos? 45° + 3tan? 30°

GREIRE)!

= . = = ]

Therefore, sin? 60° — cos? 45° + 3tan? 30° = 1Y,

~ 2cos*45° + 3tan*30°
(@) ﬁcos45° +sin30°.

2(7‘_5]2 + 3{%]2
B \5,{_\?} L]

2

1 1

eghd%e  Tull g
3 1 T 3+1 4
_+._ P i
2 2 2 2z

2 cos? 45° +3 tan? 30°

V'3 cos 30°+sin 30° -1

Hence,

(iii) sec 30° tan 60° + sin 45° cosec 45° + cos 30° cot 60°

2 1 o121
= ——-—xﬁ+——xﬁ+—x— = —+—+—
B V2 2 3 112

=2+1+%=3+%=(6+1)2
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=7/2=3%
Thus, sec 30° tan 60° + sin 45° cosec 45° + cos 30° cot 60° = 3%

2. Taking A = 30°, verify that

(i) cos* A —sin* A = cos 2A

(i) 4cos A cos (60° — A) cos (60° + A) = cos 3 A.
Solution:

(i) cos* A —sin* A = cos 2A

Let’s take A = 30°

so, we have

L.H.S.= cos* A —sin* A = cos* 30° — sin* 30°

(]

V3xBxBx3 1 o1 1 19 1
2D %2 2 2 2 2 16 16

9-1 8 1

6 16 2

Now,

R.H.S. = cos 2A = cos 2(30°) = %2
Therefore, L.H.S. = R.H.S. hence verified.

(ii) 4 cos A cos (60°- A) cos (60° + A) =cos 3 A
Let’s take A = 30°

L.H.S. =4 cos A cos (60° — A) cos (60° + A)
=4 cos 30° cos (60° — 30°) cos (60° + 30°)
=4 cos 30° cos 30° cos 90°

=4 x (\3/2) x (\3/2) x 0

=0

Now,

R.H.S. = cos 3A

=c0s (3x30°)=cos90°=0

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

3. If A=45°and B = 30°, verify that sin A/ (cos A +sin A +sin B) = 2/3
Solution:
Taking,
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sin A

cos A +sin A sin B

sin 45°
cos 45°+sin 45°sin 30°

V2 V2
2
V2 20
2 2 2 B
V2 V2
2 2

+

L.H.S.

l\)i-—

£
R

4
- ¥ — =
2 32 3
Hence verified.

4. Taking A = 60° and B = 30°, verify that
()sin(A+B)/cosAcosB=tan A+tanB
(i) sin (A - B)/sin Asin B=cot B-cot A

Solution:

(i) Here, A =60° and B = 30°

sin(A+B) _sin(60” +30°)

cosAcosB  cos60°cos30°
sin90° 1

- ¢c0s60°cos30° 1 43

2 2

LHS =

1. 4

N

4

Now,

R.H.S. =tan A + tan B

tan 60° + tan 30°
1

ol

n

Fein

_ 2k
BE
= R.H

H.S.
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(ii) A = 60°, B = 30°
sin(A-B) sin(60° -30°)

L.HS. = — . _— ;
sinAsinB  sin60°sin30°
- sin30° 1 1
sin60° sin30°  sin60° )/_5
5 2
T3
R.H.S. = cot B -~ cotA
= cot 30° - cot 60°
] 3-1 .4
BRI N R
.. L.H.S. = R.H.S.

5. If V2 tan 20 = V6 and 0° < 20 < 90°, find the value of sin 0 + V3 cos 0 — 2 tan2 0.
Solution:

Given,
V2 tan 20 = V6
tan 20 = V6/ \2
=13
= tan 60Q°
= 20 = 60°
0 =30°
Now,
sin 0+ V3 cos O —2tan? 0
= sin 30° + V3 cos 30° — 2 tan? 30°
=1+ V3 xV3/2 =2 (113)?
=1+ 3/2-2/3
=4/2-2/3
= (12 - 4)/6
=8/6
= 4/3

6. If 30 is an acute angle, solve the following equations for 0:
(i) (cosec 30 —2) (cot20-1)=0

(i) (tan 8 — 1) (cosec 30 —1) =0

Solution:

(i) (cosec 30 —2) (cot20-1) =0
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Now, either
cosec30—2orcot20-1=0

= cosec 30 =2 or cot 20 =1

So,

cosec 30 = cosec 36° or cot 20 =cot 45°
= 30 =30° or 20 = 45°

Thus, 6 = 30° or 45°,

(i) (tan 6 — 1) (cosec 36 —1) =0

Now, either
tan®—-1=0o0rcosec30-1=0
=tan 0 =1 orcosec 30=1

So,

tan 6 = tan45° or cosec 3 0 = cosec 90°
= 0=45°0r30=90°1i.e. 6 =30°
Thus, 6 = 45° or 30°.

7.1ftan (A+B) =V3 and tan (A—B) =1 and A, B (B < A) are acute angles, find the values of A
and B.
Solution:

Given, tan (A + B) = V3

So, tan (A + B) =tan 60°  [Since, tan 60° = 3]
=>A+B=60°........... ()

Also, given

tan(A-B)=1

So, tan (A — B) = tan 45° [tan 45° = 1]
=>A-B=45°............. (i)

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

A+B=60°

A-B=45°

2A =105°

A =52%°

Now, on substituting the value of A in equation (i), we get
52%5° + B = 60°

B = 60° - 5212° = 7%°

Therefore, the value of A =52%°and B = 7%4°

8. Without using trigonometrical tables, evaluate the following:
(i) sin? 28° + sin? 62° — tan? 45°
cos27° tan27° i o
(i) 2 n63° T covoze T cosU
(iii) cos 18° sin 72° + sin 18° cos 72°
(iv) 5 sin 50° sec 40° — 3 cos 59° cosec 31°
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Solution:

(i) sin? 28° + sin? 62° — tan? 45°

= sin? 28° + sin? (90° — 28°) — tan? 45°

= sin? 28° + cos? 28° — tan? 45°

=1-(1)? (+ sin? 0 + cos? 0 = 1 and tan 45° = 1)
=1-1

=0

cos27° tan27°
() 20— * 7
sin63 cot 63
cos 27° tan27°

= + + cos 0°
sin (90°-27°) cot (90°-27°)

+ cos 0°

cos 27° tan27°
2- +

cos 27° tan27°
=2x1+1+1
=2+1+1

=4

+:] (- cos0°=1)

(iii) cos 18° sin 12° + sin 18° cos 12°

= c0s (90° — 12°) sin 72° +sin (90° — 12°) cos 12°
=sin 72°.sin 12° + cos 12° cos 12°

=sin? 12° + cos? 12°

=1 (~sin?0+cos? 0 =1)

(iv) 5 sin 50° sec 40° — 3 cos 59° cosec 31°

sin 50° cos 59°
"~ 7 cos 40° sin31°
sin 50° cos 59°

cos (90° -50°) sin(90°-59°)
3 sin 50° 3 cos 59°
sin50°  cos 59° =5x1-3x1

5-3
2

9. Prove that:
cos (90°-0)sec(90°-0)tan0O i tan (90°-0)
cosec (90°—0)sin(90°-0)cot (90°-0) cot®

Solution:

2
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cos (90°-0)sec(90°-0)tan® N tan (90° -0)
cosec (90°—0)sin(90°-0)cot (90°-0) cot O
sin Bcoggchﬁ tan® cot O

L.HS.=

secHcos Otan0 cot O

B 1><tan8+l
= Ixtan® =1+1=2=R.H.S.

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

10. When 0° < A < 90°, solve the following equations:
(1) sin 3A = cos 2A

(i) tan 5A =cot A

Solution:

(i) sin 3A =cos 2A

= sin 3A =sin (90° — 2A)
So,

3A =90°-2A
3A+2A=90°

5A =90°

~ A=90°/5=18°

(i) tan 5SA =cot A

= tan 5A =tan (90° - A)
So,

5A =90°- A
5A+A=90°

6A =90°

~ A=90°/6 =15°

11. Find the value of 0 if

(i) sin (0 + 36°) = cos 0, where 0 and 0 + 36° are acute angles.

(ii) sec 40 = cosec (0 — 20°), where 40 and 0 — 20° are acute angles.
Solution:

(i) Given, 6 and (0 + 36°) are acute angles

And,

sin (0 + 36°) = cos 0 = sin (90° — 0) [As, sin (90° — 0) = cos 0]
On comparing, we get

0+36°=90°-6

6 +6=90°-36°

20 = 54°
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0 =54°/2
- 0=27°

(ii) Given, 6 and (6 — 20°) are acute angles

And,

sec 40 = cosec (0 — 20°)

cosec (90° — 40) = cosec (6 — 20°) [Since, cosec (90° — 0) = sec 0]
On comparing, we get

90°—-46=0-20°

90° +20°=0+40

50=110°

6 =110°/5

s 0=22°

12. In the adjoining figure, ABC is right-angled triangle at B and ABD is right angled triangle at
A. 1f BD L AC and BC = 2v3cm, find the length of AD.

i

E
N
‘>
o
3
30°
A B
Solution:

Given, AABC and AABD are right angled triangles in which £A = 90° and «B = 90°
And,

BC = 2v3 cm. AC and BD intersect each other at E at right angle and 2CAB = 30°.
Now in right AABC, we have

tan 6 = BC/AB

= tan 30° = 2v3/ AB

= 1/N3 =23/ AB

= AB=2V3x\3=2x3=6cm.

In AABE, £EAB = 30° and £EAB = 90°

Hence,
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2ABE or £ABD = 180° — 90° — 30°
= 60°

Now in right AABD, we have

tan 60° = AD/AB

= V3 = AD/6

Thus, AD = 63 cm.
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