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Exercise 18.1

1. Find the values of

(i) 7 sin 30° cos 60°

(i) 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 xYaxs

=(7x1x1)(2x2)

=714

(ii) 3 sin? 45° + 2 cos? 60°

Substituting the values
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=3 x (12)2 + 2 x (1/2)?
By further calculation
=3x%+2x%xY%
=3/2+%

So we get

=(3+1)2

=4/2

=2

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

= (1N2)% + (V3/2)2 + (1/2)?
By further calculation
=Y+ %+

Taking LCM
=(2+3+1)4

=6/4

=3/2

(iv) cos 90° + cos? 45° sin 30° tan 45°
Substituting the values
=0+ (122 x V5 x 1

By further calculation

=% xYa%x1

=%

2. Find the values of
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[_)sﬁ12450-+-605245U
' tan26oY
 5in30% — 5ino0? + 2c0s0°
(1i) 5 5
tanal¥ x tant6

4 3
[m'jgmngmﬂ + sin*60" — 3cos?60" + :lta-ngﬁﬂﬂ — 2tan’45".

Solution:

5in30Y — 5in90" + 2cos0”

(i) tan30Y x tan60Y
Substituting the values
- 1+2x1
- 1
o - ﬁ b \/E
(i) stn=4d" + cos<4H 1_ 149
3
' tan260" -1
Substituting the values g, . get
Rt S
= - = —
V'3 2
By further calculation — 1 + 1
2
_ T+1 142
3 2
1 3
B 2

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

= 4/3 (1N3)? + (V3/22 = 3 (1/22 + % x (N3)2 = 2 x 12

By further calculation

=4/3x1/3+%—-3xVa+%%x3-2x1

=4/9 +Ya—3/4 +9/4 -2
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So we get
=4/9+9/4-2
Taking LCM

= (16 + 81 —72)/36
=(97 -72)/36

= 25/36

3. Find the values of

[?JW — 3tan30” + 5c0s90
cos:

(i1)2v/2c0545"c0s60" + 2v/3s5in30"tan60" — cos0"

o4 20 3 2on0
[uzjgtcm 60" — 3300 Etr:m 30°.
Solution:

sin60"
(i]w — 3tan30" + 5c0590"
cos:

Substituting the values

e} 1
(%) —3x —+5x%0

G RVE:

(i) 2N2 cos 45° cos 60° + 23 sin 30° tan 60° — cos 0°
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Substituting the values
=2V2 x N2 x Yo+ 2V3 x 3 x 3 — 1
By further calculation

=2x11x1/2+2x3x%—-1

=1+3-1
=3

11 ) —tan-60" + ———— — —tan=30
( ]5 sin?300 4

Substituting the values

Taking LOCM

48— 1605
N 20
43 — 160
20
—117
20

4. Prove that
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(i) cos? 30° + sin 30° + tan?45° =2,

(i) 4 (sin* 30° + cos* 60°) — 3 (cos? 45° — sin290°) = 2
(iii) cos 60° = cos? 30° — sin? 30°.

Solution:

(i) cos? 30° + sin 30° + tan?45° =2 V4,

Consider

LHS = cos? 30° + sin 30° + tan? 45°

Substituting the values

= (V3/2)2 + Y4 + 12

By further calculation

=%+ 2+1

Taking LCM

=(3+2+4)4

=9/4

=2

= RHS

Therefore, LHS = RHS.

(ii) 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[(Va)" + (%2)'] - 3 [(1N2)* = 17]

It can be written as

=4[V xVax Yoax Yot Vax Vox Yo x V5] =3 [Va—1]

By further calculation
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=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
=%-"

=(3-1)4

=2/4

=%

= RHS

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

(i) It is given that

x = 30°

Consider LHS = tan 2x

Substituting the value of x

= tan 60°

=3

RIS — - Ztcmma
1 — tan=x

Substituting the value of x
B 2tan30"

1 —tan?300

By further calculation

1
A,
2

e
Sowe get

H
JeE
G| =

|
=
T

X
[ R

PN

=3

Therefore, LHS = RHS.
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(ii) It is given that

x =15°

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 xYax %1

=1

= RHS

Therefore, LHS = RHS.

6. Find the values of

. 1 — cos230Y
N\ T 3300
1 — sin=30
. sinddYcos45%0s60"

i .
sin60%cos300% an4s?

Solution:
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11 = cos*300  sind5? cos45%as60"
(H\/ —_— (71) —
stn60"cos30%an45?

o —_

"V 1 - sin?30"

Substituting the values .
WIORLIEEHIG Lic Baaes Substituting the values

|r —_— {L'_! 2 I'r—T 1 1 1
= 'I —1 \ i? IJ} — '_'E. - \TE = VTE by 3
V!—(ﬁ}- V3 RNV
By further calculation 1 4 : :
ur ! i ’
¢ = ‘IV"II 3 By further calculation
(13 S o we 1,1
|I 1 ."I' [ = .f - —
— VTI o we ge _ 3 e 5
1 '1T 1 % 1
Taking LCM N 1
‘ V3 _1
R ]
j4-3 1 1
_ f = — ’
=\ T V3 _1

7. If = 30°, verify that

(i) sin20=2sin B cos 0

(ii) cos 26 =2 cos? 6 — 1

(iii) sin 30 =3 sin 8 -4 sin®*0
(iv) cos 30 =4 cos* 8 — 3 cos 6.
Solution:

It is given that 8 = 30°
(i)sin26 =2sin B cos 6
Consider

LHS = sin 26

Substituting the value of 6
=sin 2 x 30°

= sin 60°

=312
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RHS =2 sin 6 cos 6
Substituting the value of 6
= 2 sin 30° cos 30°

So we get

=2 x Y5 x \3/2

=1 x3/2

=312

Therefore, LHS = RHS.
(i) cos 26 =2 cos? 6 — 1
Consider

LHS = cos 26
Substituting the value of 6
=cos 2 x 30°

= cos 60°

=%

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

So we get

=2 (N3/2)2 -1

=2x%-1

=3/2-1

=(3-2)2

=%

Therefore, LHS = RHS.
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(iii) sin 30 = 3 sin 6 — 4 sin® O
Consider

LHS = sin 36

Substituting the value of 6
= sin 3 x 30°

= sin 90°

=1

RHS =3sin®—-4sin®*6
Substituting the value of 6
= 3 sin 30° - 4 sin® 30°

So we get
=3x%—4x(1/2)
=3/2-4x1/8

=3/2-"%

Taking LCM

=(3-1)2

=2/2

=1

Therefore, LHS = RHS.
(iv) cos 36 =4 cos® 6 — 3 cos 6
Consider

LHS = cos 36
Substituting the value of 8
= cos 3 x 30°

= cos 90°
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=0

RHS =4 cos®*6 -3 cos 6
Substituting the value of 8

=4 cos® 30° - 3 cos 30°

So we get

=4 x (V3/2)° — 3 x (V3/2)

By further calculation

=4 x 3\3/8 — 3v3/2

= 3V3/2 - 3V3/2

=0

Therefore, LHS = RHS.

8. If 8 = 309, find the ratio 2 sin 0: sin 2 0.
Solution:

It is given that © = 30°

We know that

2 sin 0: sin 26 = 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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Therefore, 2 sin 6: sin 26 = 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 Aand B

= sin (30° + 60°)

= sin 90°

=1

RHS =sin A+ sin B

Substituting the values

= sin 30° + sin 60°

So we get

=Y +\3/2

=(1++3)2

Therefore, LHS # RHS i.e. sin (A + B) # sin A + sin B.
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10. If A= 60° and B = 30°, verify that

(i) sin(A+B)=sinAcosB+cosAsinB
(ii) cos (A+B)=cos Acos B-sinAsinB
(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)=sinAcos B+ cosAsinB
Here

LHS =sin (A + B)

Substituting the values of Aand B

= sin (60° + 30°)

= sin 90°

=1

RHS = sin Acos B + cos Asin B

Substituting the values of Aand B

= sin 60° cos 30° + cos 60° sin 30°

So we get

=312 x\3/2 + Vo x Vs

By further calculation

=%+

=4/4

=1

Therefore, LHS = RHS.

(i) cos (A+B)=cosAcos B-sinAsinB
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Here

LHS = cos (A + B)

Substituting the value of A and B
= cos (60° + 30°)

= cos 90°

=0

RHS = cos Acos B —sinAsin B
Substituting the value of A and B
= cos 60° cos 30° — sin 60° sin 30°
So we get

=Y x 312 =N3/2 +

=3/4 —\3/4

=0

Therefore, LHS = RHS.

(iii) sin (A—B) =sin Acos B—-cosAsinB
Here

LHS =sin (A-B)

Substituting the values of Aand B
= sin (60° — 30°)

= sin 30°

=%

RHS =sin Acos B —cos Asin B
Substituting the values of Aand B
= sin 60° cos 30° — cos 60° sin 30°
So we get
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=\3/2x\N3/2-YVax Y5

=%-"

=(3-1)4

=2/4

=%

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 Aand B

= tan (60° — 30°)

= tan 30°

=113

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

= (tan 60° — tan 30°)/ (1 + tan 60° tan 30°)

https://www.indcareer.com/schools/ml-aggarwal-solutions-for-class-9-maths-chapter-18-trigo
nometric-ratios-and-standard-anales/

€IindCareer



https://www.indcareer.com/schools/ml-aggarwal-solutions-for-class-9-maths-chapter-18-trigonometric-ratios-and-standard-angles/
https://www.indcareer.com/schools/ml-aggarwal-solutions-for-class-9-maths-chapter-18-trigonometric-ratios-and-standard-angles/

e‘ll IV\.dl C©CI

=23 x Y

=13

Therefore, LHS = RHS.

11. (i) If 20 is an acute angle and 2 sin 20 = V3, find the value of 6.
(i) If 20° + x is an acute angle and cos (20° + x) = sin 60°, then find the value of x.
(iii) If 3 sin? @ =2 %, and 0 is less than 90°, find the value of 6.
Solution:

(i) It is given that

20 is an acute angle

2sin20=+3

It can be written as

sin 20 = V3/2 = sin 60°

By comparing

20 = 60°

So we get

6 =60%2 = 30°

Therefore, 6 = 30°.

(ii) 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

20° + x = 30°
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x =30°-20°=10°
Therefore, x = 10°.
(iii) It is given that
3sin?6=2"%

0 is less than 90°
We can write it as
sin0=9/(4x3)=%
So we get

sin 8 = V3/2 = sin 60°
By comparing

6 =60°

Therefore, 6 = 60°.

12. If 8 is an acute angle and sin 8 = cos 0, find the value of 8 and hence, find the value
of 2 tan? 0 + sin? 0 — 1.

Solution:

Itis given that

sin @ = cos 6

We can write it as
sin 6/ cos 6 =1
tan 6 =1

We know that tan 45° = 1
tan 6 = tan 45°
So we get

0 =45°

We know that
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2tan? 6 +sin? 6 — 1 = 2 tan? 45° + sin? 45° — 1
Substituting the values

=2 (12 + (1272 -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.
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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
tan x° = tan 60°

x =60

(iii) We know that

cos x° = cos 60°

So we get

cosx’ =%

(iv) sin x° = perpendicular/hypotenuse = AB/AC
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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:
()2sin30=13

(i) tan 30 = 1.

Solution:

(i) 2 sin 36 =3

It can be written as

sin 30 = V3/2

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

36 = 60°

So we get

0 =60/3 = 20°

(ii) tan 30 = 1

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

So we get

30 =45°
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6=15°

15. If tan 3x = sin 45° cos 45° + sin 30°, find the value of x.
Solution:

We know that

tan 3x = sin 45° cos 45° + sin 30°
Substituting the values

=1N2x 1N2+ Y

=%+

=1

We know that

tan 3x = tan 45°

By comparing

3x =45°

x = 45/3 = 15°

Therefore, the value of x is 15°.
16.1f 4 cos?x°-1=0and 0 < x <90, find
(i) x

(i) sin? x° + cos? x°

(iii) cos? x° — sin? x°.

Solution:

It is given that

4cos’x°-1=0

4cos? x° = 1

It can be written as

cos’x’ ="
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cos x° = + V1/4

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

We know that cos 60° = %2

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.

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

= (1/2)? — (V3/2)?

By further calculation

= Y4 —\3/2 x \3/2

=Ya—%

= (1-3)/4

=-2/4

=—%
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Therefore, cos? x° — sin? x° = — %4,

17. (i) If sec 8 = cosec 8 and 0°< 0 < 90°, find the value of 6.
(ii) If tan 8 = cot 8 and 0° < 8 < 90°, find the value of 6
Solution:

(i) It is given that

sec 0 = cosec 6

We know that

sec 0 =1/cos 6

cosec 6 =1/sin 6

So we get

1/ cos 6 =1/sin 6

sin 6/ cos 6 = 1

tan 6 =1

Here tan 45° = 1

tan 6 = tan 45°

0 =45°

(ii) It is given that

tan 6 = cot 6

We know that cot 8 = 1/tan 6
tan6=1/tan 6

So we get

tan? 0 =1

tan 6 = + 1

tan©®=+1[0<0<90° tan B is positive]

tan 6 = tan 45°
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By comparing

0 = 45°

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

(ii) cos 2x

(iii) tan? x — sec? x.
Solution:

It is given that

sin 3x =1

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

By comparing

3x =90
X =90/3
x = 30°

(i) sin x = sin 30° = 1/2

(ii) cos 2x = cos 2 x 30 = cos 60° = 1/2
(iii) tan? x — sec? x = tan? 30° — sec? 30°
Substituting the values

= (1) — (213)?

By further calculation

=1/3-4/3

= (1-4)3

=-3/3

=-1
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Therefore, tan? x — sec® x = — 1.

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

It is given that

3tan?6-1=0

We can write it as

3tan?6 =1

tan?0 = 1/3

tan 6 = 1/7/3 [0 is acute so tan 8 is positive]
6 =30°

So we get

cos 26 = cos 2 x 30° = cos 60° =

20. If sin x + 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

sin 30° + cosy =1

1/2+cosy=1

It can be written as

cosy=1-"%

Taking LCM

cosy=(2-1)2="%

We know that cos 60° = '
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cos y = cos 60°
So we get
y = 60°

21.If sin (A+ B) =+3/2=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) = V3/2

We know that sin 60° = V3/2

sin (A + B) = sin 60°

Similarly
cos (A—B) =+3/2
We know that cos 30° = V3/2

cos (A—B) = cos 30°

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°
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By further calculation
B =60°-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°

D C

60°
A 8cm B

We know that the diagonals bisect the opposite angles

Z0OAB =60%2 = 30°
In right ZAOB

sin 30° = OB/AB

So we get

2= 0B/8
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By further calculation
OB=8/2=4cm
BD=20B=2x4=8cm
cos 30° = AO/AB
Substituting the values
V3/2 = AO/8

By further calculation

AO = 8V3/2 = 43

Here

AC =4V3x2=83cm
Therefore, the length of the diagonals of the rhombus are 8 cm and 8vV3 cm.

23. In the right-angled triangle ABC, ZC =90° and £ZB = 60°. If AC = 6 cm, find the
lengths of the sides BC and AB.

Solution:

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

We know that

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

So we get

V3 =6/BC

BC = 6/\3

It can be written as

= 6V3/(V3 + V3)
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= 6V3/3

=2v3 cm

sin 60° = AC/AB
Substituting the values
\3/2 = 6/AB

By further calculation
AB = (6 x 2)/ V3

So we get

AB = (12 x V3)/(3 x \3)
= 12V3/3

=43 cm

Therefore, the lengths of the sides BC = 243 cm and AB = 4v3 cm.

24. In the adjoining figure, AP is a 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.

13.8m

Solution:
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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=13.8-18=12m

In right A PQC

tan 6 = QC/PC

Substituting the values

tan 30° = 12/x

By further calculation

1N3 = 12/x

x=12V3m

Therefore, the distance of the man from the building is 12 3 m.

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

45° | 60°
B D C

Solution:

In triangle ABC
ZB=45%and £C =60°
AD L BCandBC=8m
In right A ABD

tan 45° = AD/BD

So we get

1 =AD/BD

AD =BD

In right A ACD

tan 60° = AD/DC

So we get

V3 =AD/DC

DC = AD/V3

Here
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BD + DC = AD + AD/V3
Taking LCM

BC = (V3AD + AD)/ \3
8 =[AD (\3 + 1))/ V3
By further calculation
AD = 8V3/(N3 + 1)

It can be written as

_ 8V3B(V3 - 1)
(VB3 1D(V3-1)

Sowe get

8(3 —/3)
a—1
8(3 —V/3)

2

-

=4 (3-3)m

Therefore, the length of the altitude AD is 4 (3 — V3) m.
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°)
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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

(i) 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° — ' (cos 35%sin 55°)
(i) (sin 49%cos 41°? + (cos 41%sin 49°)?
(i) 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° — % (cos 35%/sin 55°)

It can be written as

https://www.indcareer.com/schools/ml-aggarwal-solutions-for-class-9-maths-chapter-18-trigo
nometric-ratios-and-standard-anales/

el 11IUN\dl CClI



https://www.indcareer.com/schools/ml-aggarwal-solutions-for-class-9-maths-chapter-18-trigonometric-ratios-and-standard-angles/
https://www.indcareer.com/schools/ml-aggarwal-solutions-for-class-9-maths-chapter-18-trigonometric-ratios-and-standard-angles/

€IndCareer

B cotd0" 1 cos35Y
~ tan(909 — 40%) 2 sin(900 — 359)

By further calculation

B cot40" 1 cos3s”
 cotd0? 2 cos3nl
1

— 1=
2

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

It can be written as

[ sin49” ]2 + cos41” k
cos(900 — 497) sin(90° — 419)

By further calculation

B sin49” N cosd1”
~ sindg0 cosd1?

So we get

=12+12

=1+1

=2

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

It can be written as

B sin72" sec32?
~ eos(900 — 720)  cosec(900 — 320)

By further calculation

sinT2" sec32”
sinT2Y  sec320
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=1-1
=0
(iv) cos 75%sin 15° + sin 12% cos 78° — cos 18%sin 72°

It can be written as

B cosThY N sinl2V cos180
N sin(900 — TE:”] cos(90V — 12“] sin (900 — 18”]

By further calculation

cosTH? sin12? cos18?

— + — — .
cosTh?  sinl20  cos]80

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° — 25°)] + [cos 25° x sin (90° — 259)]
So we get

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

=1

3. (i) sin 62° — cos 28°

(ii) cosec 35° — sec 55°.

Solution:

(i) sin 62° — cos 28°
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It can be written as

= sin (90° — 28°) — cos 28°

So we get

= cos 28° — cos 28°

=0

(i) cosec 35° — sec 55°

It can be written as

= cosec 35° — sec (90° — 35°)

So we get

= cosec 35° — cosec 35°

=0

4. (i) cos? 26° + cos 64° 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

= cos? 26° + cos (90° — 26°) sin 26° + tan 36%cot (90° — 36°)
We know that

cos (90°-0)=sin 6

cot (90°-8)=tan ©

sin?@ + cos? 0 = 1

So we get

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

=1+1

=2
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(ii) sec 17%cosec 73° + tan 68%cot 22° + cos? 44° + cos? 46°

It can be written as

= sec (90° — 73%)/ cosec 73° + tan (90° — 22°)/ 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? © + cos? 6 = 1

So we get

=1+1+1

=3

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

(ii) sec 29% cosec 61° + 2 cot 8° cot 17° cot 45° cot 73° cot 82° — 3 (sin? 38° + sin? 52°).
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

(i) 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
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= 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+2cot8tan 8°cot 17°tan 17°x 1 — 3 x 1
We know that

cosec (90°-0) =sec O

cot (90°-6)=tan 6

sin?6 + cos? 0 = 1

Here

=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° — 3°)
So we get
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=tan 41° + sec 3°

Without using trigonometric tables, prove that (7 to 11):
7. (i) sin? 28° — cos?62° =0
(ii) cos? 25° + cos? 65° =1
(iii) cosec? 67° — tan? 23° = 1
(iv) sec? 22° — cot? 68° = 1.
Solution:

(i) sin? 28° — cos?2 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

(ii) cos? 25° + cos? 65° = 1
Consider

LHS = cos? 25° + cos? 65°

It can be written as

= cos? 25° + cos? (90° — 25°)
We know that sin? 6 + cos? 6 = 1
So we get

= cos? 25° + sin? 25°

=1
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(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® 6 — tan? 6 = 1

So we get

= sec? 22° — tan? 22°

=1

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

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

LHS = sin 63° cos 27° + cos 63° sin 27°
It can be written as
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= sin 63° cos (90° — 63°) + cos 63° sin (90° — 63°)
= sin 63° sin 63° + cos 63° cos 63°

We know that sin? © + 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°

=1+1

=2

=RHS

9. (i) sec 70° sin 20° — cos 20° cosec 70° =0
(i) sin? 20° + sin? 70° — tan2 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
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= 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? © + 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
(ii) 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
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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
=1+1-2
=0

= RHS

(i) 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 -4 cos50%cos 50° + 2

=1+1-4+2

= RHS

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

Solution:
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(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+1-8x%
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° — 59°)
So we get

=1 + cos 59% cos 59°

=1+ 1

=2

= RHS
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12. Without using trigonometrical tables, evaluate:

tan3s" cothHi’ sec40?
)2 ————)° ——3
(2( cotHa! )+ [tr:mBEr“ [

(i) sin35%cos55Y + cos3n"sin55"
11
cosect 10 — tan?80Y

)

cosech?

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

Solution:
tan3s" cot55" secd40P
N2 — )2 - 3
(5)2( cothhv )+ (m-niiﬁ‘]) cosech(l

It can be written as

) tan (90" — 55%) . cot(90" — 35") sec(90Y — 507)

=7 cotHi! I+ tan3s’ | =3 cosecH’ ]
By further calculation
cothi” 7 tan3ds” cosecH0”
= 2o an330) ~ N egsecsn)
So we get
=2+1-3

=0
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 sin35%c0s55" + cos35"sin55"

i
(42) cosec2 109 — tan2s0Y

It can be written as

sin35cos(90" — 35") + c0s35"sin (00" — 35")
cosec? 10" — tan?(90° — 107)

By further calculation

sin35Y.sin35" + c0s35".cos3n?
cosec2 10" — cot2 109

Sowe get

sin?35Y + cos?35Y
" cosec?l0 — cot2100

We know that sin? 6 + cos? 6 = 1 and cosec? 8 — cot? 6 = 1
=11

=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:
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(0 coso sino
' sin(900 — O) - cos(90" — )

(i1)cosOsin (90" — @) + sinBcos(90° — O) = 1

=2

tan© N sin(90" — ©)
tan (900 — ©) cosO

(#ii) = sec’O.

Solution:

(i) rcosO sin©
' sin(900 — O) - cos(900 — O)

=2
We know that

LHS =

cos6 s1n6
sin(900 — O) - cos(90" — )

So we get

= cos 6/ cos 6 + sin B/ sin 6

=1+1

=2

= RHS

(i) cos 0 sin (90° — 8) + sin 6 cos (90° - B) = 1
Consider

LHS = cos 6 sin (90° — 6) + sin 6 cos (90° — 0)
It can be written as

= cos 6. cos 6 + sin 6. sin 6

So we get

=cos? 0 +sin? 0

=1
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=RHS

tan© sin{90" — ©)

= sec’©
tan (90" — ) N cos6 e

[iii]
Consider
LHS =

tan© N sin(90" — O)
tan (90" — ©) cosE

By further calculation

=tan 6/ cot 6 + cos 6/ cos 0
So we get
=tan @ xtan 6 + 1

=tan?0 + 1

=sec?’ O

= RHS

14. Prove the following:

L cos(90% — A)sin(90° — A)
(0 tan{90° — A)

sin(90" — A)  cos(90" — A)

1 cosec(90" — A) N sec(90Y — A)

=1 — cos®A

Solution:

Lcos(90Y — A)sin(907 — A)

— 1 _ 2
Q tan (90" — A) = 1—cos'd

Consider

LHS =
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cos(90Y — A)sin(907 — A)
tan (907 — A)

It can be written as

= sin A cos A/ cot A

So we get

= (sin Acos A x sin A)/ cos A
=sin? A

=1-cos’A

= RHS

sin(90" — A)  cos(90" — A)

' cosec(90" — A) - sec(000 — A)

Consider

LHS =

sin{90% — A) N cos(90" — A)
cosec(90" — A)  sec(90" — A)

It can be written as

= cos A/ sec A + sin A/ cosec A
So we get
=cosAxcosA+sinAxsinA
=cos? A+sin? A

=1

= RHS

15. Simplify the following:
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) 056 N cos(90" — ©) 2tan?30]
' sin(90° —0)  sec(900 — O) o
(ii) cosec(90" — 0)sin(90" — O)cot(90" — O) N cot®
i .
cos(90" — O)sec(90" — O)tan© tan (90" — )
Solution:

cosE cos(90" — ©)

: — 3tan?30"
) sin(90Y — ©) - sec(00Y — 0) o

It can be written as

= cos 6/ cos 6 + sin 6/ cosec 6 — 3 tan? 30°
By further calculation

=1 +5sin 6 x sin 6 — 3 (1/ V3)?

So we get

=sin’8+1-3x1/3

=sinB+1-1

=sin’6 +

(i) cosec(90" — 0)sin(90" — O)eot(90" — O) cot©
it

cos(90Y — O)sec(90" — O)tanO M tan (90" — ©)

It can be written as

= (sec 0 cos 0 tan 0)/ (sin 8 cosec 0 tan ) + cot 6/ cot 6
So we get

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

=1/1+1

=1+1

=2

16. Show that
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cos?(45" + O) + cos?(45" — O)

= 1.
tan (600 + O )tan (30" — O)

Solution:

Consider

cos? (45" + 0O) + cos? (473" — O)

LHS = tan (607 + O)tan(30° — O)

It can be written as

_ cos”(45" + 0) + cos[90° — (45" — O)]
~ tan(60° + O)tan[900 — (600 — O)]

By further calculation

_ cos* (45" + O) + sin?(45" — ©)
— tan(60Y + O)cot(60" — O)

We know that cos (90° — 6) = sin 6, tan (90° — 8) = 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

(ii) tan 2A = cot (A — 18°), 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-69)
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We know that cos (90° — 6) = sin 6
cos (90° — 3A) = cos (A - 69)

By comparing both
90°-3A=A-6°

By further calculation
90°+6°=A+3A

96° = 4A

So we get

A=096%4 =24°

Hence, the value of A is 24°.

(i) tan 2A = cot (A—18°)

We know that cot (90° — 8) = tan 6
cot (90° — 2A) = cot (A— 189)

By comparing both
90°-2A=A-18°

By further calculation

90° +18°=A+2A

So we get

3A=108°

A=108%3 = 36°

Hence, the value of A is 36°.

(i) sec 2A = cosec (A —279)

We know that cosec (90° — 8) = sec 6
cosec (90° — 2A) = cos (A—27°)
By comparing both
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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 6 (0° < 8 < 90°) if:
(i) cos 63° sec (90° - 0) = 1
(i) tan 35° cot (90° — 6) = 1.
Solution:

(i) cos 63° sec (90° —0) =1

It can be written as

cos 63° = 1/sec (90° — 6)

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° — 6) = 1

It can be written as

tan 35° = 1/cot (90° — 8)

We know that 1/cot 8 = cos 0
tan 35° = tan (90° - 0)
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By comparing both

35°=90°-6

By further calculation

6 =90° - 35° = 55°

19. If A, B and C are the interior angles of a A ABC, show that
(i) cos (A + B)/2 = sin C/2

(ii) 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

ZA+ ZB+ £C=180°

Dividing both sides by 2

(LA+ 4B+ £C)2=180%2

A/2 + 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° - 8) =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
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= cot B/2

= RHS

Chapter Test

1. Find the values of:

(i) sin? 60° — cos? 45° + 3tan? 30°
(ii)

2 cos? 45°+3 tan? 30°
'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°

BY (1Y T

Il

i
+
e

Il
I
I
I

Therefore, sin? 60° — cos? 45° + 3tan? 30° = 1V4
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2¢0s”45° + 3tan>30°

(@) \500545“ +sin30°.

2 2
2L +3><-~1m

=) B
NEaN
2

I

_2x——+3x— 141 2 _2___]
- §+_1_ '3+1'§'2‘
2 2 2 2

Hence,

2 cos? 45°+3 tan? 30°
/3 cos 30°+sin 30° =1

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

—2—)< 3+--——--><\/_+‘/25 ! =—f—+—l-+

]
] 2 NG 12

=2+1+%=3+%=(6+1)2

=712=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
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(ii) 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°

() (1Y

2 2

Gxfixixd3_

2x2x2x2

9 1

X

1
2 16 16

I 1 1
—_— — X —
2 2 2

Now,

R.H.S. = cos 2A = cos 2(30°) = V2

Therefore, L.H.S. = R.H.S. hence verified.
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(i) 4 cos A cos (60°- A) cos (60° + A) =cos 3A

Let’'s take A = 30°

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

=4 cos 30° cos 30° cos 90°
=4 x (V3/2) x (V3/2) x 0

=0

Now,

R.H.S. =cos 3A
=cos (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,

https://www.indcareer.com/schools/ml-aggarwal-solutions-for-class-9-maths-chapter-18-trigo
nometric-ratios-and-standard-anales/

€IndCareer



https://www.indcareer.com/schools/ml-aggarwal-solutions-for-class-9-maths-chapter-18-trigonometric-ratios-and-standard-angles/
https://www.indcareer.com/schools/ml-aggarwal-solutions-for-class-9-maths-chapter-18-trigonometric-ratios-and-standard-angles/

€IndCareer

sin A

"cos A+sinAsinB
sin 45°

cos 45°+sin 45°sin 30°

L.H.S

Il
X
|
Il
7
=
v

Hence verified.

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

(i) Here, A= 60° and B = 30°
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sin(A+B) _sin(60° +30%)

LHS = =
cosAcosB  ¢c0s60°cos3(°
sin90° 1
= c0s60°cos30° 1 3
2
I 4
5B
4
Now,
R.H.S. =tan A + tan B
= tan 60° + tan 30°
1
3+1 4

5B

- L.H.S. = R.H.S.
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(i) A = 60°, B = 30°

sin(A-B) _ sin(60° —30°)
sinAsinB  sin60°sin30°

L.H.S

- sin30° 1 1
sin60°sin30°  sin60° 3
, 2

B3
R.H.S. = cot B - cotA
= cot 30° - cot 60°

1 3-1 2
IR B

. L.H.S. = R.H.S.

5. If V2 tan 26 = V6 and 6° < 20 < 90°, find the value of sin 8 + V3 cos 6 — 2 tan? 6.

Solution:
Given,

V2 tan 26 = V6
tan 26 = 6/ 2
=13

= tan 60°

= 26 =60°
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6 =30°

Now,

sin 8 + V3 cos 6 — 2 tan?

= sin 30° + V3 cos 30° - 2 tan? 30°
=Y+ V3 x V3/2 — 2 (1/V3)?

=% +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
(ii) (tan 8 — 1) (cosec 30 -1)=0
Solution:

(i) (cosec 36 —2) (cot26-1)=0

Now, either

cosec30—-2orcot20-1=0

= cosec 30 =2orcot20=1
So,

cosec 306 = cosec 36° or cot 206 =cot 45°

= 30 =30° or 20 = 45°
Thus, 6 = 30° or 45°.
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(i) tan®—1) (cosec 30 —-1)=0

Now, either

tan®—-1=0o0rcosec306-1=0

= tan 6 =1 or cosec 30 = 1
So,

tan 6 = tan45° or cosec 3 6 = cosec 90°
= 0=45°0r30=90°i.e.8=30°

Thus, 6 = 45° or 30°.

7.1ftan (A + B) =3 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) =3

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

=>A+B=60°........... (i
Also, given
tan (A-B) =1

So, tan (A - B) = tan 45° [tan 45° = 1]

=>A-B=45° ... (ii)

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

https://www.indcareer.com/schools/ml-aggarwal-solutions-for-class-9-maths-chapter-18-trigo
nometric-ratios-and-standard-anales/

€IndCareer



https://www.indcareer.com/schools/ml-aggarwal-solutions-for-class-9-maths-chapter-18-trigonometric-ratios-and-standard-angles/
https://www.indcareer.com/schools/ml-aggarwal-solutions-for-class-9-maths-chapter-18-trigonometric-ratios-and-standard-angles/

el nuaudadilccir

A+B=60°

A—B = 45°

2A =105°

A =5215°

Now, on substituting the value of A in equation (i), we get

52'2° + B = 60°

B =60°—-522° =7%°

Therefore, the value of A= 52%2°and B = 7'%°

8. Without using trigonometrical tables, evaluate the following:
(i) sin? 28° + sin? 62° — tan? 45°

(ii)

cos27° tan27° o
25n65e T cotoae T cosl)

(iii) cos 18° sin 72° + sin 18° cos 72°

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

(i) sin? 28° + sin? 62° — tan? 45°

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

=1-(1)? ("." sin? B + cos’ B = 1 and tan 45° = 1)

=1-1
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cos27° tan27°
(”) H o T o
$in63 cot 63
cos 27° . tan27°
sin(90°-27°) cot (90°~-27°)

4+ cos 0°

+ cos 0°

_200527°+tan27°+l 0 = }
T cos27°  tan27° (.- cos )

=2x1+1+1

=2+1+1

=4

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

= cos (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?6 =1)
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(iv) 5 sin 50° sec 40° — 3 cos 59° cosec 31°

_s sin S0° 3 cos 59°

cos 40° sin31°
sin 50° cos 59°

T c0s (90°—50°) T sin(90°-59°)

sin 50° cos 59°

-3 = _
sin 50° cos 59° dx1-3x]

=3

9. Prove that:

cos (90°-0)sec(90°-0)tanO N tan(90°-0)

2
cosec (90°-0)sin(90°-0)cot (90°-0) cot O

Solution:

cos (90°-6)sec(90°-0)tand N tan (90° -6)
cosec (90°—-0)sin(90°-0)cot (90°-0) cot ©
_ sinBcosec Otan0 N cot 6
secBcos Btan6  cot O

LHS=

B Ixtan®
Ixtan®

+1=1+4+1=2=RH.S.

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

10. When 0° < A < 90°, solve the following equations:
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(i) sin 3A = cos 2A
(ii) tan 5A = cot A
Solution:

(i) sin 3A = cos 2A

= sin 3A = sin (90° — 2A)
So,

3A=90°-2A

3A+2A=90°

5A = 90°
S.A=90°/5=18°
(i) tan 5A = cot A

= tan 5A = tan (90° — A)
So,
5A =90°-A

5A +A=090°
6A = 90°

;. A=90°/6 = 15°

11. Find the value of 0 if
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(i) sin (6 + 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 (B + 36°) = cos 6 = sin (90° — 6) [As, sin (90° — B) = cos 6]

On comparing, we get
0 +36°=90°-06

6 +06=90°-36°

20 = 54°
0 =54°/2
S.e=27°

(ii) Given, 8 and (6 — 20°) are acute angles

And,

sec 408 = cosec (8 — 20°)
cosec (90° —48) = cosec (6 — 20°) [Since, cosec (90° — 0) = sec 6]
On comparing, we get
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90° — 40 = 6 — 20°
90° + 20° = 0 + 40
50 = 110°
8=110°5

J.0=22°

12. In the adjoining figure, ABC is right-angled triangle at B and ABD is right angled
triangle at A. If BD L AC and BC = 2\3cm, find the length of AD.
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wo gfZ

30°
A B

Solution:

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

And,

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

tan 6 = BC/AB

= tan 30° = 2\3/ AB

= 13 = 2\3/ AB

= AB=2V3xV3=2x3=6cm.

In AABE, ZEAB = 30° and ZEAB = 90°
Hence,

Z ABE or ZABD = 180° — 90° — 30°

= 60°

Now in right AABD, we have

tan 60° = AD/AB

= 3 =AD/6

Thus, AD = 6v3 cm.
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For any clarifications or questions you can write to info@indcareer.com
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