Chapter : 7. TRIGONOMETRIC RATIOS OF
COMPLEMENTARY ANGLES

Exercise : 7

Question: 1 A
Without using tri

Solution:

sini16® _  sinl6® _ sin16” _

cosT4° cos(90—-16)° sin 16°

(" cos (90-6) = sin 6 and (90-0) lies in the first quadrant where
all the angles are taken as positive.)

Question: 1 B

Solve

Solution:

sec11® _ 1/cos11l® _ sin79° _ sin 79° _ sin79% _ 1

cosec 79" 1/sin 79" cos11® cos(90-79)° sin 79°

Question: 1 C
Solve

Solution:

tan27° _  tan27°

- =227 _ 1 (" cot (90-0) = tan 0)
cot 63° cot (90-27) tan 27°

Question: 1 D

Solve

Solution:

cos35° _  ¢0535% _ cos33° _ 1
sin 55°  sin (90-35)° cos 35°

Question: 1 E
Solve

Solution:

cosecd2®_ 1/sin42° _ cos48° _  cos48°  cosd48° 1

sec 48° 1/cos48°  sin42°  sin(90-48)F sin 48°

Question: 1 F
Solve

Solution:

cot 38:_ — cot 38° = cotasi =1 ( tan (90_9) = cot e)
tan 52° tan (90-33)7 cot38°

Question: 2 A

Without using tri

Solution:

Consider cos 81° - sin 9° = cos 81° - sin (90 - 81)°

cos 81° - cos 81°

0



Hence, proved.

Question: 2 B

Without using tri

Solution:

Consider tan 71° - cot 19° = tan 71° - cot (90 - 71)°
=tan 71° - tan 71°

=0

Hence, proved.

Question: 2 C

Without using tri

Solution:

Consider cosec 80° - sec 10° = cosec 80° - sec (90 - 10)°
= cosec 80° - cosec 80°

=0

Hence, proved.

Question: 2 D

Without using tri

Solution:
Consider cosec? 72° - tan? 18° = cosec? 72° - tan? (90 - 72)°

cosec? 72° - cot? 72°

=1

("1 + cot? ® = cosec? 6 = cosec? O -cot? 0 =1)
Hence, proved.

Question: 2 E

Without using tri

Solution:

Consider cos? 75° + cos? 15° = cos? 75° + cos? (90 - 75)°
= cos? 75° + sin? 75°

=1

(""cos20 + sin? 0 = 1)

Hence, proved.

Question: 2 F

Without using tri

Solution:

Consider tan? 66° - cot? 24° = tan? 66° - cot? (90 - 66)°
= tan? 66° - tan? 66°

=0

Hence, proved.



Question: 2 G

Without using tri

Solution:

Consider sin? 48° + sin? 42° = sin? 48° + sin? (90 - 48)°
= sin? 48° + cos? 48°

=1

(""cos?0 + sin2 0 =1)

Hence, proved.

Question: 2 H

Without using tri

Solution:

Consider cos? 57° - sin? 33° = cos? 57° - sin? (90 - 57)°
= cos? 57° - cos? 57°

=0

Hence, proved.

Question: 2 1

Without using tri

Solution:

Consider (sin 65° + cos 25°)(sin 65° - cos 25°)
= sin2 65° - cos? 25°

= sin? 65° - cos? (90 - 65)°

= sin? 65° - sin? 65°

=0

Hence, proved.

Question: 3 A

Without using tri

Solution:

Consider (sin 53° cos 37°) + (cos 53° sin 37°)

(sin 53° cos (90-53)°) + (cos 53° sin (90-53)°)

sin? 53° + cos2 53°

=1

Hence, proved.

Question: 3 B

cos 54° cos 36° -

Solution:

Consider (cos 54° cos 36°) - (sin 54° sin 36°)
= (cos 54° cos (90-54)°) - (sin 54° sin (90-54)°)
= (cos 54° sinb4°) - (sin 54° cos 54°)



=0

Hence, proved.

Question: 3 C

sec 70° sin 20° +

Solution:

Consider L.H.S.

= (sec 70° sin 20°) + (cos 20° cosec 70°)

= (sec (90-20)° sin 20°) + (cos 20° cosec (90-20)°)
= (cosec 70° sin70°) + (cos 20° sec 20°)
=141 (. cosec = 1/sinb and sec 6 = 1/cos 0 )
=2 =RH.S.

Hence, proved.

Question: 3 D

sin 35° sin 55° -

Solution:

Consider L.H.S. = (sin 35° sin 55°) - (cos 35° cos 55°)
= (sin 35° sin (90-35)°) - (cos 35° cos (90-35)°)
= (sin 35° cos 35°) - (cos 35° sin 35°)

=0 =R.H.S.

Hence, proved.

Question: 3 E

(sin 72° + cos 18

Solution:

Consider (sin 72° + cos 18°)(sin 72° - cos 18°)
= sin? 72° - cos® 18°

= sin? 72° - cos? (90-72)°

= sin? 72° - sin? 72°

[since, cos(90 - 6) = sinf]

=0

Hence, proved.

Question: 3 F

tan 48° tan 23° t

Solution:

Consider L.H.S.

= tan 48° tan 23° tan 42° tan 67°

= tan 48° tan 42° tan 23° tan 67°

= tan 48° tan (90-48)° tan 23° tan (90-23)°

= (tan 48° cot 48°) (tan 23° cot 23°)

=(1) x (1) =1=RH.S



Hence, proved.
Question: 4 A
Prove that:
Solution:

Consider L.H.S

sin70° cosec 20°

= - + — - 2 cos 70° cosec 20°
cos20° sec 70°

= _ sin70” cosec (30-701° _ 9 ¢os 70° cosec (90-70)°
cos{90-70) sec 707

sin70° sec 70°
sin70° sec 707

=14+1+-2=0=RH.S.
Hence, proved.

Question: 4 B

Prove

Solution:

Consider L.H.S.

_ cos80°

sin 107

cos80°

sec 70°

+ cos 59° cosec 31°

=—— 4+ cos 59° cosec (90-59)°

sin(90-80)°

= 580" | £os 59° sec 59°

cos80°

1+1=2=RH.S.

Hence, proved.
Question: 4 C
Prove
Solution:

Consider L.H.S.

251 68° 2cotl5®

B 3tan 45° tan 20° tan 40° tan 50°tan 70°

cos22°  Stan75° 5
2sin 68° 2 cot15° 3tan 45° tan 20° tan 40° tan (90— 50)° tan (90 —20)°
cos(90-68)° Stan(90-15)° 5

251 68° 2cotl5® B 3tan 45° tan 20° tan 40°cot40° cot 20°

sin68°  Scotls®
=2-(2/5)-3(1 x 1 x 1)/5
=2 -(2/5) - (3/5)

=(10-2-3)/5
= 5/5
=1=RH.S.

Hence, proved.

J



Question: 4 D
Prove

Solution:

sinl8° .

To prove: o720 +3 (tan 10° tan 30° tan 40° tan 50° tan 80° ) = 2 Proof:Consider
cos72

L.H.S.

_ sin18°

+/3(tan 10° tan 30° tan 40° tan 50° tan 80°)Now look for the pairs whose angles give sum

cos72°
of 90°.Here the sum of angles of tan 10° and tan 80° gives 90°.Also the sum of angles of tan 40°

and tan 50° gives 90°.So, now change tan 80° into tan(90-10°) and tan 50° into tan(90-40°)
= % + v/3(tan 10° tan 30° tan 40° tan(90 — 40)°tan(90 — 10°)We know tan(90-6) = cot Otan

30° =1/V3

_ sin18°®

gin 18*

+43 (tan 10° X ,% X tan 40° cot40° cot 10“)
W
=1++3 (tan 10°cot 10° x % ¥ tan 40° cot 40° )Since tan 6 = 1/cot 6
J

= 3 1
1+V3(1x £ x 1)
—1+1=2=RHS.

Hence, proved.Note: In such questions take the pairs whose angles give sum of 90° ,change one
of them in the form of 90-6 and substitute remaining known values.Like in this case tan 50° is
changed into tan(90-40)° so that it will can be written as cot 50° andtan 50° x cot 50° gives us
value 1.

Question: 4 E
Prove
Solution:

Consider L.H.S.

7 cos 55° 4(cos 70°cosec20°)

3sin35°  3(tan 5°tan25°tan 45° tan 65° tan 85°)

7 cos 55° 4(cos 70°cosec(90—-70)° )

35in(90-55)°  3(tan5°tan 25° tan 45°tan (90 — 25)° tan(90 — 5°)

7cos 55° 4(cos70°sec70°)

3cos55°  3(tan5°tan 25°x1x cot25°cot5°)

7cos 55° 4( cos 70°sec70°)

3cos55°  3(tan5°cot5°x1x tan 25°cot 25°)

(7/3) - (4/3) = 43/3 =1 =R.H.S.
Hence, proved.

Question: 5 A

Prove that:

Solution:

Consider L.H.S.

= sin 6 cos (90° - 0) + sin (90° - 6) cos 6



sin O sin © + cos 6 cos 6

= sin2 0 + cos? 0

1 =R.H.S.

Hence, proved.
Question: 5 B
Prove
Solution:
Consider L.H.S.
sin & L cos a
cos(90—-6) sm(90-6)

sinf cos@
+

sinf cos@

1+1=2=RHS.

Hence, proved.
Question: 5 C
Prove
Solution:

Consider L.H.S.

_ sinf cos(90°-8)cos8  cos@sin(90°-8) sind
sin(90°—4) cos{90°-8)

_ sinfsinfcos® cosfcosBsinf

cos@ sin@

__ sin*Bcos8  cos®@sind

cos8 sin@

_ sin®BcosB+ cos® Bsind

cos@sing

_ cos@sinf (cos” B+sin’ §)

cos8 sinéd

_ cosfsiné (1)

cosf sinf

=1=R.H.S.

Hence, proved.
Question: 5 D
Prove
Solution:

Consider L.H.S.

cos(90° —&)sec(90°— ) tan &

cosec(90°—8)sin(90°—&)cot(90°—8)

_ (sin@cosecld) tan & N cot @
(secfcos@)tanf@ cotl

_ Ixtané
Ixtané@

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

tan(90° —4)
+

cot@



Hence, proved.
Question: 5 E
Prove
Solution:

Consider L.H.S.

_ cos(90°-8)  1+sin(90°-8)
1+sin(90°-8)  cos(90°—0)

sin & I-I-COSH_Sillth-l-(l-l-COStQ)g

= +
l+cos@  sinf sin@(1+ cosé)

sin” @+1+cos” @+2cos b ~ (sin® @ +cos® @)+1+2cosé
sin@(1+ cosd) sin@(1+ cosé)

l1+1+2cosf  2(1+cosBd)
sin@(l+cos@) sinf(1+cosb)

=% =2cosec®=RH.S.

sin &

Hence, proved.
Question: 5 F
Prove
Solution:

Consider L.H.S.

sec(90 — @)cosecd —tan (90 — @) cot &+ cos” 25° + cos” 65°

3tan 27° tan 63°

cosec Bcosec @ —cot @ cot @+ cos” 25° + cos” (90 —25)°
3tan27°tan (90 —27)°

(cosec” B—cot” 8)+(cos” 25° +sin” 25°)
3tan27°cot 27°

1+1
3Ix1

= 2/3 = R.H.S.

Hence, proved.

Question: 5 G

cot O tan (90° -0

Solution:

Consider L.H.S.

= cot 6 tan (90° -0) - sec (90° - B)cosec 6 +v3tan 12°tan 60°tan 78°

= cot 0 cot 0 - cosec 0 cosec ©6 +V3 tan 60° tan 12° tan 78°

= cot? 0 - cosec? O +v3 tan 60° tan 12° tan(90-12)°



= - (cosec? 0 - cot? 8) +v3 tan 60° tan 12° cot 12°
=-1+ V33 x tan 12° cot 12°)
=-1+v3(W3x1)

=-1+3

=2 =RH.S.

Hence, proved.

Question: 6 A

Prove that:

Solution:

Consider L.H.S.

= tan 5° tan 25° tan 30° tan 65° tan 85°

= tan 5° tan 85° tan 25° tan 65° tan 30°

= tan 5° tan (90-5)° tan 25° tan (90-25)° tan 30°
= (tan 5° cot 5°) (tan 25° cot 25°) tan 30°
=1x1x(1/V3)

= 1/¥3 = RH.S.

Hence, proved.

Question: 6 B

cot 12° cot 38° ¢

Solution:

Consider L.H.S.

= cot 12° cot 38° cot 52° cot 60° cot 78°

= (cot 12° cot 78°) (cot 38° cot 52°) cot 60°

= (cot 12° cot (90-12)°) (cot 38° cot (90-38)°) cot 60°
= (cot 12° tan 12°) (cot 38° tan 38°) cot 60°
=1x1x(1/V3)

= 1/¥3 = RH.S.

Hence, proved.

Question: 6 C

cos 15° cos 35° ¢

Solution:

Consider L.H.S. = cos 15° cos 35° cosec 55° cos 60° cosec 75°
= cos 15° cosec 75° cos 35° cosec 55° cos 60°

= cos 15° cosec (90-15)° cos 35° cosec (90-35)° cos 60°
= (cos 15° sec 15°) x (cos 35° sec 35°) x cos 60°
= (1) x (1) x (1/2)

=1/2 = R.H.S.

Hence, proved.

Question: 6 D



cos 1° cos 2° cos

Solution:

Consider L.H.S. = cos 1° cos 2° cos 3° ... cos 180°
= cos 1° cos 2° cos 3° ...x cos 90° x ... cos 180°
= cos 1° cos 2° cos 3° ... x 0 x cos 180°

=0 (" cos 90° =0)

Hence, proved.

Question: 6 E

Prove

Solution:

Consider L.H.S.

5 o]

_ [ sin 49° } [cos 41° }
=222 |+

\cos41° ) | smn49°

_ [ sin(90—41)° 2 +[. cos41°
cos41° sin(90—-41)°

\

- ]

_[cos41°]' [cosﬂrlo];
= | /=0 | 4 2=

L cos4l1® L cos41°

=12+ 12

1+1=2=RH.S

Hence, proved.

Question: 7 A

Prove that:

Solution:

Consider L.H.S.

= sin (70°+06) — cos (20° — 0)

= sin (70°+6) — cos [90°-(70° + 0)]
= sin (70°+06) — sin (70° + 0)
=0=RH.S.

Hence, proved.

Question: 7 B

tan (55° —0) —c

Solution:

Consider L.H.S.

= tan (55° — 0) — cot (35° + 0)

= tan (90°-(35° +6)) — cot (35° + 0)
= cot (35° + 0) - cot (35° + 0)

=0



Hence, proved.

Question: 7 C

cosec (67° + 0) —

Solution:

Consider L.H.S.

= cosec (67° + 0) — sec (23° — 0)

= cosec (67° + 0) — sec (90° —(23° + 0))

= cosec (67° + 0) - cosec (67° + 0)

=0

Hence, proved.

Question: 7 D

cosec (65° + 0) —

Solution:

Consider L.H.S.

= cosec (65° + 0) — sec (25° —0) — tan (55° — 0) + cot (35° + 0)

= cosec (65° + 0) — sec (90° - (65° + 6)) — tan (90° - (35° + 6)) + cot (35° + 6)
= cosec (65° + 0) — cosec (65° + 8)) — cot (35° + 0) + cot (35° + 0)
=0 =RH.S.

Hence, proved.

Question: 7 E

sin (50° +6) — co

Solution:

Consider L.H.S.

= sin (50° +0) — cos (40° — 0) + tan 1° tan 10° tan 80° tan 89°

= sin ((90°-(40° - 8)) — cos (40° — 0) + (tan 1° tan 89°)(tan10° tan 80°)
= cos (40° - 0) - cos (40° - 0) + [tan 1° tan (90°-1°)][tan10° tan(90°-10°)]
=0 + [(tan 1° cot 1°] [tan10° cot 10°]

=0+ [1] x [1]

=0+1=1=RH.S

Hence, proved.

Question: 8 A

Express each of t

Solution:

Consider sin 67° + cos 75° = sin (90-23)° + cos (90-15)°

= cos 23° + sin 15°

Question: 8 B

Express each of t

Solution:

Consider cot 65° + tan 49° = cot (90-25)° + tan (90-41)°



= tan 25° + cot 41°

Question: 8 C

Express each of t

Solution:

Consider sec 78° + cosec 56° = sec (90-12)° + cosec (90-34)°
= cosec 12° + sec 34°

Question: 8 D

Express each of t

Solution:

Consider cosec 54° + sin 72° = cosec (90-36)° + sin (90-18)°
= sec 36° + cos 18°

Question: 9

IfA, B and C are

Solution:

Since A, B and C are the angles of a triangle, therefore sum of the angles equals 180°.

S A+B+C=180°=C+A=180°-B
Now, consider L.H.S. = tan (%)

= tan (90” — g)

= cot (g) = RH.S.

Hence, proved.
Question: 10
Ifcos 26
Solution:

given: cos 20 = sin 46To find: the value of 8Solution:Consider cos 20 = sin 46,Since, sin( 90° -
0) = cos 6 .".We can rewrite it as: sin (90° - 20) = sin 40

On comparing both sides, we get,

90° - 20 = 460

= 90° =460 + 20

= 60 = 90°

=0 =15°

Question: 11

If sec 2A = cosec

Solution:

We are given that: sec 2A = cosec (A - 42°)
.“We can rewrite it as: cosec (90° - 2A) = cosec (A - 42°)
On comparing both sides, we get,

90°-2A=A-42°



= A+ 2A =90° + 42°

= 3A =132°

= A =44°

Question: 12

If sin 3A = cos (

Solution:

We are given that: sin 3A = cos (A - 26°)
..“We can rewrite it as: cos (90° - 3A) = cos (A - 26°)
On comparing both sides, we get,

90°-3A =A-26°

= A+ 3A =90° + 26°

=4A =116°

=A=29°

Question: 13

If tan 2A = cot (

Solution:

We are given that: tan 2A = cot (A - 12°)
..We can rewrite it as: cot (90° - 2A) = cot (A - 12°)
On comparing both sides, we get,
90°-2A=A-12°

=A+2A=90°+ 12°

= 3A =102°

= A= 34°

Question: 14

If sec 4A = cosec

Solution:

We are given that: sec 4A = cosec (A - 15°)
.. We can rewrite it as: cosec (90° - 4A) = cosec (A - 15°)
On comparing both sides, we get,
90°-4A=A-15"°

= A+ 4A =90° + 15°

= 5A = 105°

=A=21°

Question: 15

Prove that:

Solution:

Consider L.H.S.

= % cosec? 58°-%cot 58° tan 32° % tan 13° tan 37° tan 45° tan 53° tan 77°



= % cosec? 58°-%cot 58° tan (90-58)° % X [tan 13° tan 77°] X [tan 37° tan 53° ] X tan 45°

= % cosec? 58°-%cot 58° cot 58° % x [tan 13° tan (90-13)°] x [tan 37° tan (90-37)° ] x 1

%cosec2 58°-§cot2 58° % X [tan 13° cot 13°] x [tan 37° cot 37° ]x1

%[cosecz 58°- cot? 58°] % x [1]1 x [1] x 1

=211-2
3 3

(2/3) - (5/3)

=(2-5)/3
= -3/3
=-1=RH.S.

Hence, proved.



