Chapter 8 — Applications of Trigonometry
Exercise — 8.1

Question 1: In AABC right angled at B, AB =24 cm, BC =7 cm. Determine:
(i) sin A, cos A
(i) sin C,cos C

Answer: By Pythagoras Theorem,

(Hypotenuse) AC? = (Base) AB? +(Height) BC?
or, AC? =242+ 72
or, AC?>=576 + 49

or, AC?2 =625

or, AC=25

Nain A=BC_-7 _AB_ 24

(I)SmA_Ac_zs’COSA_Ac_zs

(iysinC=2=2 cosc=%=2
AC 25 AC 25

Question 2: In Fig. 8.13, find tan P - cot R

[:l

12 em 13 cm

Answer: In the APQR, by Pythagoras theorem,
PR? = PQ? + QR?

or, 132=12? + QR?

or, QR?2 =169 — 144

or, QR=5

tanP=%8=-2=
PQ 12

cotR=%¥8=2=
PQ 12

So,tanP-cotR:i— i:0
12 12



Question 3: If sin A = % , calculate cos A and tan A.

. 3 BC .
Answer: sin A = iy [Given]

Let BC = 3k and AC = 4k
Hence, by using Pythagoras Theorem,

AB2 = AC2 — BC?
= (4k)? - (3k)?

= 16k?2 — 9k?
= 7k?
Or, AB? = {7k
AB _ N7k _ 7

CosA=—= =—
AC 4k 4

_BC_ 3k _ 3
TanA—AB—ﬁk 7

Question 4: Given 15 cot A = 8, find sin A and sec A.

Answer: 15 cotA=8

8

or, CotA=—

15
AB 8
or,—=—
AC 15

Let, AB = 8k and AC = 15k

In the AABC, by using Pythagoras theorem,
AC? = AB? + BC?
= (8k)? + (15k)?
= 64k? + 225k?
= 289k?
Hence, AC = 17k
BC _ 15k _ 15

So,sinA=—=—=
AC 17k 17

AC 17k 17
SeCA=—=—=—
AB 8k 8



. . 13 . . .
uestion 5: Given sec 8 =—, calculate all other trigonometric ratios.
12
3 AC

1
Answer: secb =—=
12 AB

Let AC =13k and AB =12k

Hence, By Pythagoras theorem,
AC? = AB? + BC?

or, 169k? = 144k? + BC?

or, BC =5k

Hence,sin 6= BC/AC =5/13
Cos 6 = AB/AC =12/13

tan 6 = BC/AB = 5/12
Cosec 6 = AC/BC =13/5
cot 8 = AB/BC = 12/5

Question 6: If A and 4B are acute angles such that cos A = cos B, then show
that £A = «B.

Answer: Since, £A and «B. are acute angles.
Then £C =90°

Cos A = cos B [Given]

AC _ BC

AB  AB

AC = BC

Therefore, £A = £B. [ Angles opposite to equal sides are equall.

Question 7: If cot 0 = %, evaluate:
(I) (14sin0)(1-sinB)

(14cos0)(1—cos0)
(ii) cot?0

Answer: (1 + cos 6)(1 — cos 8)
We have cote=£:%

Let AB = 7k and BC = 8k

Then in AABC,

AC? = ABZ? + BC?
= (7k)? + (8k)?
= 49k? + 64k?
= 113k?



AC = kv113

Sing="=_2_=_"_
AC V113 k V113
AB 7k 7

CosB=—= = —

AC ~ 113k 113

7 \? 49
0 (1+ Sin 8)(1—-Sin ®) _ 1-sin?0 _ cos?0 ( 113) _ T3 _ 49

(1+ cos 0)(1— cos 0) T 1-cos20  sin26 8 \2 64 7 64
( 113) 113
2
- 2, _ €0s“0 _ 49
i) cot“@ = =—
( ) sin%0 64
1- tan24

=Cc0S2 A —sin2 A or not.

Question 8: If 3 cot A = 4, check whether > =
1+tan® A

Answer: Let, in AABC 2B=90°

AB _ 4
Hence, cot A=—=-
BC 3

Let AB = 4k an BC =3k
Therefore, according to the Pythagorean theorem,

AC2 = AB? + BC?
or, AC2 = (4k)2 + (3K)?
or, AC2 = 16k? + 9k2

or, AC2 = 25k2
or, AC =5k
Now,

tan(A) = BC/AB = 2
sin (A) = BC/AC =2

cos (A) = AB/AC =<

1-tan?4 _ 1- (2)2 1—%
1+tan? A |, (3)2 14—~ 25

LHS =

Hence, LHS = RHS



Question 9: In triangle ABC, right-angled at B, if tan A = :

(i) sin AcosC+cosAsinC
(i) cosAcosC-sinAsinC

Answer: Let ABC is a right angled triangle at B.

—BC_ 1
tanA—AB—\/§

Let AB =3k and BC =k
Hence, by Pythagoras Theorem,

AC? = AB? + BC?
or, AC? = (V3 k)2 + (k)2
or, AC? = 3k? + k?

or, AC? = 4k?
or, AC = 2k
Now, sinA=-=1
2k 2
CosA=Lk=13
2k 2
sinc=Yk=0
2k 2

k 1
CosC=—=-
2k 2

(i)sinAcosC+cosAsinC:%x%+§x§ =
(i) cos A cos C —sin A sinczgxi-éxgz

V3

find the value of:

Question 10: In APQR, right-angled at Q, PR+ QR =25cm and PQ =5cm.

Determine the values of sin P, cos P and tan P.

Answer: In APOQR

PR? = PQ? + QR?

or, PQ? = PR? - QR?

or, 52 = (PR + QR)(PR - QR)
or, 25 = 25(PR - QR)

o, PR—OQR =1 ..

and, PR+QR=25..........coi,

Adding eq. (1) and (2),
2PR =26
Or, PR=13



Fromeqg. (1) PR-QR =1
or, QR=12

Sinp=%
13

Cos P = >
13
E

Tan P =
5

Question 11: State whether the following statements are true or false. Justify your
answer.
(i) The value of tan A is always less than 1.

(i) sec A = % for some value of angle A.

(iii) cos A is the abbreviation used for the cosecant of angle A.
(iv) cot Ais the product of cot and A.

(v) sin@ = g for some angle.

Answer:
(i) False, because tan 60° = /3 = 1.

(ii) True, because sec A= 1

(iii) False, because cos A abbreviation is used for cosine A.
(iv) False, because the term cot A is single not a product.
(v) False, because -1 =sinB=1.

Exercise 8.2

Question 1: Evaluate the following:
(i) sin 60° cos 30° + sin 30° cos 60°
(i) 2 tan? 45° + cos? 30° — sin? 60°
(III) cos 45°

sec 30°+cosec 30°

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



Answer: (i) sin 60° cos 30° + sin 30° cos 60°

3 3 1 1

:£X£+_X_
2 2 2 2
3 1

=—+4 -
4 4

=1

(ii) 2 tan? 45° + cos? 30° — sin? 60°
2 2

2w (99

=2+0=2

cos 45°
sec 30°+cosec 30°

(iii)

[
Sl

+2

S

_ V3
T VZ(2+2v3)

V3
242+ 216

_ V3 2v2—- 26
T 22+ 26 2v2—- 26

2+/6— 218

—-16

2+/6— 62

—-16

2(V6-3v2)

-16

_3v2-+6
T8

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




V3+2vV3-4
- 2v3
4++/3+2v3

2v3

V3+2+v/3-4
4++/3+ 243

_ 3v/3-4 v 4-3+/3
44343 4-343

_ 24+/3-43 _ 43-24+3
-11 11

Question 2: Choose the correct option and justify your choice :

. 2 tan 30°
(i) 1+tan?30°

(A) sin 60° (B) cos 60° (C) tan 60°

(i) 1-tan?45°/1+tan?45° =
(A) tan 90° (B) 1 (C) sin 45°

(iii) sin 2A =2 sin Ais true when A =
(A) 0° (B) 30° (C) 45°

(iv) 2tan30°/1-tan?30° =
(A) cos 60° (B) sin 60° (C) tan 60°

(D) sin 30°

(D)0

(D) 60°

(D) sin 30°



Answer:

(@) 2tan30° _ _ _
1+ tan? 30° 1+(_11_)2 1.1 3+1
1 3
V3
33 V3
"2—\:;'3—_% = sin 60°
1+tan®45° 1+(1¢ 1+1
(iir) sin 2A =2sin A, for A =(°
LHS = sin2A =sin2 X 0 =sin0° =0
RHS =2sinA=2sin0°=2x0=0
, 2(_1_) 2 2
.. 2tan3° _ \W3/ _ V3 _ /3
(iv) 2 = = ==
. 1-=tan” 30°

Bty e

1y 1.1 3-1°
() 173 S

Correct option is (A)

Correct option is (D)

Correct option is (A)

Correct option is (C)

Question 3: If tan (A + B) = V3 and tan (A - B) = \/%; 0°<A+B=<90° A>B,find A

and B.

Answer: tan (A + B) = V3 = tan 60°

OF, A+ B =600 .. i

tan (A —-B) = % = tan 30°

O, A—B =300 .

Adding eq. (1) and (2),
2A =90°
or, A =450

From (1) we get,
450 + B =600
or, B=15°

Thus, A = 45% and B = 15°



Question 4: State whether the following statements are true or false. Justify your
answer.

(i) sin (A +B) =sin A + sin B.

(ii) The value of sin 8 increases as 0 increases.

(iii) The value of cos 8 increases as 0 increases.

(iv) sin @ = cos 0 for all values of 6.

(v) cot Ais not defined for A =0°.

Answer:
(i) Let, A=60° and B = 30°
Then, LHS = sin(60° + 30°)

RHS = sin A + sin B = sin 60° + sin 30° = V3+1

2

NERE
2

1
2

Hence, LHS is not equal to RHS.
Thus, the given statement is false.

(i) sin 0° = 0
sin 300 =1

sin 450 =

sin 600 = 3

sin90°=1

e

Value of siné increases as 8 increases.
Hence, the given statement is true.

(i) cos 0° =1

cos 30° = ? = 0.87
o1

cos 45Y = 5

cos 609 = %

cos 90°=0

Value of cos@ decreases as 8 increases.
Hence, the given statement is false



() sin 30°= =, cos 30° =+

Hence, sin 30° # cos 30°
The given statement is false.

“l%

(v) cot 0% = 222 = = (not defined)

The given statement is true.

Exercise 8.3

sin 18° ..\ tan 26°
(i)

Question 1: (i) _— —rope (i) cos 48° —sin 42° (iv) cosec 31°—sec 59°

.\ Sin 18° sin(90°-72° cos 72°
Answer: (i) = s ) = =1
cos 72° cos 72° cos 72°

() tan 26° _ tan(90°—64°) _ cot64°
cot 64° cot 64° cot64°

(iii) cos 48° — sin 42° = cos (90° — 420) — sin 42°
= sin 42° — sin 42°
=0

(iv) cosec 31° — sec 59° = cosec 31° — sec (90° - 319)
= cosec 31° — cosec 31°
=0

Question 2: Show that:
(i) tan 48° tan 23° tan 42° tan 67° =1
(ii) cos 38° cos 52° —sin 38° sin 52° =0

Answer: (i) tan 48° tan 23° tan 42° tan 67°
= tan 48° tan 23° tan (90° — 48°) tan (90° — 230°)
= tan 48° tan 23° cot 48° cot 23°

= tan 48° tan 23° ——— —~
tan48° tan23°
=1

(i) LHS = cos 38° cos 52° — sin 38° sin 52°
= cos 38° cos (90° — 38°% — sin 38° sin (90° — 389)



= ¢0s 38° sin 38° - sin 38° cos 38°
=0=RHS

Question 3: If tan 2A = cot (A — 18°), where 2A is an acute angle, find the value of
A.

Answer: We have, tan 2A = cot (A — 18°)

or, cot (90° — 2A) = cot (A —18°% [As, cot (90° — §) =tan 8
or, 90° - 2A = A — 18°

or,2A + A =900 + 180

or, 3A = 108°

or,A:%BO:BG0

Question 4: If tan A = cot B, prove that A + B = 90°.

Answer: tan A =cot B

or, tan A =tan (90° - B) [tan (90° - 6) = cot 0]
or, A=90°-B

or, A + B = 90° [proved]

Question 5: If sec 4A = cosec (A — 20°), where 4A is an acute angle, find the value
of A.

Answer: sec 4A = cosec (A — 20°)

or, cosec (90 — 4A) = cosec (A — 20°)
or, 90° —4A = A -20°

or, 90° + 20° = 5A

or, 110° = 5A

110
or, = =A

or, A=220

Question 6: If A, B and C are interior angles of a triangle ABC, then show that: sin

B+C A
(—) = CO0S
2 2

Answer: In triangle ABC, A+ B + C =180°
or, B+C =180°-A

B+C _ 180°-A
or,—=
2 2




B+C A
or, —=90°-=
2 2

or, sin (%) = sin (90° - %)

or, sin (%) = Ccos % [Proved]

Question 7: Express (sin 67° + cos 75°) in terms of trigonometric ratios of angles
between 0° and 45°.

Answer:
sin 67° + cos 75° = sin (90° — 239 + cos (90° — 159 = cos 23° + sin 15°

Exercise 8.4

Question 1: Express the trigonometric ratios sin A, sec A and tan A in terms of
cot A.Solution:
(I) sin 18°
cos 72°
..\ tan 26°
(“) cot 64°

Answer: (i) cosec® A—cot? A=1
1

or, ——=1+cot? A
sin“A
C o 1
or, sin A = 5
1+cot“ A
. 1
or,sin A= /—2
1+cot“ A
or,sin A = ———
' Vi+ cot24

(i) sec> A=1+tan? A
1 _ cot? A+1
cot?A  cot2A

_ |cot? A+1 _ Vcot?A+1
or,sec A= =
cot- A cotA

Question 2: Write all the other trigonometric ratios of £A in terms of sec A.

or,sec2A=1+




Answer: sin? A+ cos?2A=1

Sin?A=1-cos? A=i=_1 = secidt
1 sec?A sec? A
. _ Vsec? A-1
or,sin A=
secA
1
CosA=—
secA
A Vsec2A-1
in
Tan A=222 = _secd = \[gec24 — 1
cos A —
sec A
_ 1 1 _  secA
Cosec A= sind ~ Jsec2a—1  VsecZa-1
secA
1 1

CotA= tan A - Vsec? A-1

Question 3: Show that:
.\ sin? 63°+ sin % 27°
() — 2

cos“ 17° + cos“~ 73°

(ii) sin 25° cos 65° + cos 25° sin 65°

.\ Sin? 63°+ sin 2 27° sin? 63°+sin? (90°-63°) _ sin? 63°+cos? 63°
Answer: (i) ——; == — == >
cos? 17° + cos? 73° cos? (90°-73°)+cos? 73° sin? 73°+cos? 73°

(ii) sin 25° cos 65° + cos 25° sin 65°

= sin 259 cos(90° — 25%) + cos 25°sin(90° — 259)
= sin? 25° + cos? 25°

=1

Question 4: Choose the correct option. Justify your choice.
(i)9seczA-9tan*A=......
AL B9 (©8 (DO

(ii) (1 +tan 8 + sec 0) (1 + cot 6 — cosec 0)
(A)O (B)1 (C)2 (D)-1

(ili) (sec A+tan A) (1 -sin A) =

(A) sec A (B) sin A (C)cosec A (D)cos A

(V) frory =

(A) sec?A (B) -1 (C) cot?A (D) tan?A

=1



Answer: (i) 9sec® A—9tan? A=9(sec’A—tan’A)=9x1=9
correct option is (B).

(i) (1 +tan B + sec B) (1 + cot 6 — cosec 0)

_ (1  sin6 1 1 cosO 1
B (1 + cos6 + cos@) (1 + sinf sinG)
_ (c059+sin9+1) (sin9+c059—1)

cos6

sinf
(cos@+sin 8)%2-12

cosfsind
14+2cosfsinf—1

cosfsinf
__2cosBsinf _
" cosfsin®

Correct option is (C).

(i) (sec A +tan A) (1 —sin A)
_ 1 sin A 1-sin A
_(cosA +cosA)( 1 )
1+sin A 1-sin A
( COS A ) ( 1 )
12—(sinA)?
COS A

_ 1-sin?A

COS A

2
A
=22 -cos A
COs A

Correct option is (D)

= = tan
1+cot? A cosec?A

(iv) 1+tan?A _ sec?A _ os2A _ COS%A _
cos?A

sin2A



