Chapter 25 — Complementary Angles

EXERCISE 25

1. Evaluate:
(i) cos 22°/sin 68°
(ii) tan 47°/cot 43°
(iii) sec 75°/cosec 15°
(iv) cos 55° g cot 35°
sin 35° tan55°
(v) sin? 40° — cos? 50°
(vi) sec? 18° — cosec? 72°
(vii) sin 15° cos 15° — cos 75° sin 75°
(viii) sin 42° cos 48° — cos 42° sin 48°

Solution:

(i) According to the question we have,
cos 22°/sin 68° = cos (90° — 68°)/ sin 68°
by using complementary angle identity,
=sin 68° / sin 68°

=1

(ii) According to the question we have,
tan 47°/cot 43° = tan (90° — 43°)/ cot 43°
by using complementary angle identity,
= cot 43°/ cot 43°

=1

(iii) According to the question we have,

sec 75°/cosec 15° = sec (90° — 15°)/ cosec 15°
by using complementary angle identity,

= cosec 15° / cosec 15°

=1

(iv) According to the question we have,
cos 55° oot 3%

sin 35°  tan 55
00s(90° - 35°) . cot (9P - 55°)
sin35° tan 55°
B sin35° . tan55°
sin35°  tan5%5°
=1+1
=2

(v) sin? 40° — cos? 50°
= sin? (90° — 50°) - cos? 50°
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= cos? 50° - cos? 50°
=0

(vi) sec? 18° — cosec? 72°

= [sec (90° — 72°)]? - cosec? 72°
= cosec? 72° - cosec? 72°

=0

(vii) sin 15° cos 15° — cos 75° sin 75°

=sin (90° — 75°) cos 15° - cos 75° sin (90° — 15°)
= c0os 75° cos 15° - cos 75° cos 15°

=0

(viii) sin 42° sin 48° — cos 42° cos 48°

=sin (90° — 48°) sin 48° - cos (90° — 48°) cos 48°
= cos 48° sin 48° - sin 48° cos 48°

=0

2. Evaluate:
(i) Sin (90°— A) sin A — cos (90° — A) cos A
(i) sin? 35°— cos? 55°
oot 549 L =n 200
(iii)  tan [3€6° = cot /(P
2tan 53° oot 8P
(iv) ot 37 tan 1CP
(v) cos? 25° —sin%65° — tan?45°

1 (=] 2 (=]
sin 77 L[S 77 _ 2 o2 450
(vi) cos 13° sin 13°

Solution:

(i) Given Sin (90°— A) sin A — cos (90°— A) cos A
=cosAsin A—sin Acos A

=0

(ii) Given sin? 35°— cos? 55°
= sin? 35°— [cos (90° — 359)]?
=sin? 35° - sin? 35°

=0

(iii) According to the question we have,
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oot 54° N tan20° -5
tan36° cot 7P
oot (90P - 36°) N tan(S0° -70°) 5
tan36° oot 70P
_ fan 36° . oot 7 0P
tan 36° cot 7P

On simplifying we get
=1+1-2

=2-2

=0

-2

(iv) According to the question we have
2tan 5 cot 8(r
oot 37° tan 1P

_ 2tan (9P - 37°) oot (90° - 10°)
- cot 37° tan 1C°

_ 2cot 37°  tan1(P

~ cot37° tan 10°

On simplifying we get

=2-1

=1

(v) According to the question we have
Cos? 25° —sin? 65° — tan? 45°

= [cos (90° — 65°)]% — sin? 65° — (tan? 45°)?
= sin? 65° - sin% 65° — 12

=0-1

=-1

(vi) According to the question we have,
sin 77°Y° (oos 77°Y 2
+ -2 cos” 45°

cos 13° sin 13°

(sin (90° - 13) 2+ cos (90P - 13°)
- oos 13° sin 13

) [cos 130}2 . [sin 130]2 5 (if
~\cos 12 sin 13® N 2]
On simplifying we get

=12+12-2 (%)

=1+1-1

=1

2
] -2 (oc0s 45°)°

3. Show that:




Chapter 25 — Complementary Angles

(i) tan 10° tan 15° tan 75° tan 80° =1
(ii) sin 42° sec 48° + cos 42° cosec 48° =2

Solution:

(i) L.H.S.

=tan 10° tan 15° tan 75° tan 80°

=tan (90° - 80°) tan (90° - 75°) tan 75° tan 80°
= cot 80° cot 75 ° tan 75° tan 80°

(cot 80° tan 80°) (cot 75° tan 75°)

(1)(1)

=1

=R.H.S.

(ii) consider LHS
= sin 42°sec 48° + ©0s 42°cosec 48°

= sin(90° - 48°)x + Cos(90P - 48°)x

1
cos 48° sin48°

. 1
cos 48° B E X sin4ge

On simplifying we get,
=1+1

=2

= RHS

= COs 48%°x

4. Express each of the following in terms of angles between 0°and 45°:
(i) sin 59°+ tan 63°

(ii) cosec 68°+ cot 72°

(iii) cos 74°+ sec 67°

Solution:

(i) Given sin 59°+ tan 63°

It can be written as

sin 59°+ tan 63° = sin (90 — 31)° + tan(90 — 27)°
=c0s 31° + cos 27°

(ii) Given cosec 68°+ cot 72°

It can be written as

cosec 68°+ cot 72° = = cosec (90 — 22)° + cot (90 — 18)°
=sec 22° + tan 18°

(iii) Given cos 74°+ sec 67°
It can be written as
cos 74°+ sec 67° = cos (90 — 16)° + sec(90 — 23)°
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=sin 16° + cosec 23°

5. Question 5
For triangle ABC, show that:

. [;&+BJ i
=N = 05 —
(i =

>
tar'l[B * Cj _ oot
(ii) 2
Solution:

(i) We know that for A ABC
ZA+2B+2C=180°
£B+2£A=180°=2C
(£B+2£A)/2=90°-2C/2
Sin [(A+B)/2] = sin (90° - C/2)
= cos (C/2)

(ii) We know that for A ABC
LA+2£B+2£C=180°
£B+4C=180°=2A
(£B+2C)/2=90°-2A/2
tan [(B + C)/2] = tan (90°— A/2)
= cot (A/2)

6. Evaluate:
3 sin 72" sec a2

(i) cos1ge " CosecoeR

(ii) 3 cos 80° cosec 10° + 2 sin 59° sec 31°
sin 80°

(iii) 5 107

(iv) tan (55° — A) — cot (35° + A)

(v) cosec (65° + A) — sec (25° - A)

ztar'|5?° _cot/Ce 3 cos 45
(vi) cot33®  tanZlF

cot? 410 _ sinf 759
(vii) tar® 49°  cos® 15°
cos /P . cos 5oe
(viii) sin2C®  sin31°
(ix) 14 sin 30° + 6 cos 60° — 5 tan 45°

+sin 5%Psec 31°

- Ssin® 30
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Solution:

(i) Given

3Sin72 _ sec32

0518 cosecS&
_ 3Sih(90‘3 -18°) sec(90°- 58°)
cos1&° Cosecos”
_ COos18°  (Cosecd8? 23-122
cos 18 oosechse

(ii) Given 3 cos 80° cosec 10° + 2 sin 59° sec 31°
=3 cos (90° — 19°) cosec 10° + 2 sin (90° — 31°) sec 31°
=3 sin 10° cosec 10° + 2 cos 31° sec 31°

=3(1)+2(1)
=3+2
=5
(iii) Given
sin 80% | . _mmen
+zin 5%sec 31°
cos 107
sin (907 - 10°) _ '
= *+ sin (90 - 319)sec 31°
cos 10°
_cos 107y, ges 31°

cos 109 1 oo 31
On simplifying we get
=1+1
=2

(iv) Given tan (55°—A) — cot (35°+ A)

It can be written as

tan (55°— A) — cot (35°+ A) = tan [90 - (35° + A) — cot (35°+ A)
=cot (35° + A) — cot (35°+ A)

=0

(v) Given cosec (65° + A) — sec (25°— A)

It can be written as

cosec (65° + A) —sec (25° — A) = cosec [90° - (25° - A) —sec (25°— A)
=sec (35°+ A)—sec (25° - A)

=0
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tan57° oot70CP
(vi) “cot3>  tanz20°
_ o tan(9% - 33°) _ cot(90° - 20°) .sz{i]
cot33 tan20° 2
_ 00t33° _tan20°
cot33° tan20°
On simplifying we get,
=2-1-1
=0

- V@ cos 45°

(vii) Given
oot? 41°  sin® 75°
tar? 4%°  cost 15
[cot(S0r - 4%2)F  _ [sin(S0° - 159)F
tan® 49° T cos?15°
tan® 49° _cos®15°

tan® 49° _aigos? 150

On simplifying we get
=1-2
=-1

(viii) Given
cos AP cos58°
s

sin2C®  sin31°

- 8sirF 30°

cos(9F - 20P) | eos(90P-310) ""1"*

sinz20e sin 31° \ 2/
snZr®  =nzlt
= —_— 4 -
sin2CP =in31°
On simplifying we get
=1+1-2
=2-2

=0

(ix) Given 14 sin 30° + 6 cos 60° — 5 tan 45°

It can be written as

14 sin 30°+ 6 cos 60°—5tan 45° =14 (%) + 6 (%) — 5 (1)
=7+3-5

=10-5

=5

7. A triangle ABC is right angled at B. Find the value of
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sec AsinC—tanAtanC

sin B

Solution:
Since triangle ABC is a right-angled triangle, and right angle at B
Therefore, A + C =90°

sec A.sin C- tan Atan C

) sin B
sec A(90P-C)sin C- tan (90 -C)tan C
sin Q0P
cosec Csin C-cotC tan C
1

x sin C- xtan C

sin C tan C

On simplifying we get
=1-1
=0

8. In each case, given below, find the value of angle A, where 0° < A < 90°.
(i) sin (90° - 3A). cosec 42° =1
(ii) cos (90° - 3A).sec 77° =

Solution:

(i) Given sin (90° - 3A). cosec 42° =1
On rearranging we get

sin (90° - 3A) = 1/cosec 42°

cos 3A =1/cosec (90° - 48°)

cos 3A = 1/sec 48°

cos 3A =cos 48°

3A =48°

Therefore, A = 16°

(ii) Given cos (90° - 3A).sec 77° =1
cos (90°-3A)=1/sec 77°

sin 3A =1/ sec (90° - 12°)

sin 3A =1/cosec 12°
sin3A=sin12°

3A=12°

A=3°




