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Exercise 12 Page No: 563

Question 1.
Without using trigonometric tables, evaluate:

., sin16°
(I) cos 749
(i) sec11°
cosec79°
(i) tan 27°
cot 630
(iv) cos 35°
sin 559
(v) cosec 429
sec480
(vi) cot 38°
tan 520
Solution:
., sin16°
(I) cos 749 ) i
sin16® _  sinl6° = sin16° _ 1

cos74° cos{(90-16)° sin 16°

cos (90-8) = sin 6 (lies in 1st quadrant. angle are positive)
.., sec11°
(i) cosec 799

sec11® _ 1,"'COS 1 b b

cosec79° 1/sin79°

_ sin79° _ sin 79° _ sin79°
cos11° cos(90-79)° sin79°
=1
ey tan 2zl
(iii) ——
cot 63°
tan27° _ tan27° _ tan27° _ 1

cot 63° cot(90-27) tan27*

cos 35°
sin 55°

(iv)

cos 35° cos 35°

sin 55° sin(90-35)°

=c0s35%/cos35%=1
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cosec42°
sec 480

(v)

cosec42°_ 1/sin42°
sec 48° 1/cos48°

_ cos48°

~ sin(90-48)°

_ cos48° _
" cos480

cot38°
tan 520

(vi)

cot38° _ cot38°

tans52° tan(90-38)°

_cot38° _
" cot380

Question 2:

Without using trigonometric tables, prove that:
(i) cos 81°-sin9°=0

(ii) tan 71° - cot 19°=0

(iii) cosec 80° - sec 10° =0

(iv) cosec2 72° - tan2 18° =

(v) cos2 75° + cos215°=1

(vi) tan2 66° - cot2 24° =0

(vii) sin2 48° +sin242° =1

(viii) cos2 57° -sin233°=0

(ix) (sin 65° + cos 25°)(sin 65° — cos 25°) =0

Solution:

(i) LHS = cos81° — sin9°

= cos(90° -9°)- sin9°
=sin9° —sin9°

=0

= RHS

(ii) LHS = tan71° — cot19°
=tan(90° — 19°) — cot19°
=cot19° — cot19°

=0

= RHS

(iii) LHS = cosec80° — sec10°
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= cosec(90° — 10°) — sec(10°)
=secl0°—-secl0°

=0

= RHS

(iv) cosec”2 72° - tan?2 18° =1
LHS = cosec”2 72° - tan”2 18°
= cosec”2 72° - tan2 (90 - 72)°
= cosec”2 72° - cotM2 72°

=1

(v) cos”2 75° + cos™2 15°=1
LHS = cos”2 75° + cos"2 15°

= cos”2 75° + cos”2 (90 - 75)°
=cos”2 75° +sin?2 75°

=l

= RHS

(vi) tan?2 66° - cot”2 24° =0
LHS = tan”2 66° - cot"2 24°
=tan”2 66° - cot*2 (90 - 66)°
=tan”2 66° - tan”2 66°

=0

= RHS

(vii) sin2 48° +sin?242° =1
LHS = sin”2 48° + sin2 42°
=sin?2 48° +sin™2 (90 - 48)°
=sin™2 48° + cos"2 48°

=1

= RHS

(viii) cosA2 57° -sinf233°=0
LHS = cos”2 57° - sin2 33°

= cos”2 57° - sin"2 (90 - 57)°
=cos"257°-cos"2 57°

=0

=RHS

(ix) (sin 65° + cos 25°)(sin 65° - cos 25°) =0
LHS = (sin 65° + cos 25°)(sin 65° — cos 25°)
=sin"2 65° - cos"2 25°
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=sin?2 65° - cos*2 (90 - 65)°
=sin?2 65° - sin2 65°

=0

=RHS

Question 3.

Without using trigonometric tables, prove that:
(i) sin 53° cos 37° + cos 53° sin37° =1

(ii) cos 54° cos 36° - sin 54° sin36° = 0

(iii) sec 70° sin 20° + cos 20° cosec70° = 2

(iv) sin 35° sin 55° —= cos 35° cos55° =0

(v) (sin 72° + cos 18°)(sin 72° - cos18°) =0

(vi) tan 48° tan 23° tan 42° tan67° =1

Solution:
(i) LHS = sin53° cos37° + cos53° sin37°

=sin53° cos(90° - 53°) + cos53° sin (90° - 53°)
=5sin53° x sin53° + cos53° x cos53°

=sin?2 53° + cos"2 53°

=1

=RHS

(ii) LHS = cos54° cos36° - sin54° sin36°

= c0s54° cos36° - sin(90° -36°) sin(90° -54°)
= cos54° cos36° - cos36°cos54°

=0

=RHS

(iii) LHS = sec70° sin20° + cos20° cosec70°
=sec(90° - 20°) sin20° + cos20° cosec(90° - 20°)
= cosec 20° sin20° + cos20° sec 20°

=1 +1

=2

=RHS

(iv) LHS = sin35° sin55° - cos35° cos55°
=sin(90° - 55°) sin(90° - 35°) - cos35° cos55°
= cos55° cos35° - cos35° cos55°

=0

=RHS
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(v) LHS = (sin72° + cos18°)(sin72° — cos18°)
=(sin?2 72° - cos2 18°)

= (sin2 72° - cos"2 (90° - 72°))

=sin"272° -sin"2 72°

=0

=RHS

(vi) LHS = tan48° tan23° tan42° tan67°
=tan48° tan23° tan (90° - 48°) tan (90° - 23°)
=tan48° tan23° cot48° cot23°

=1x1

=¢],

=RHS

Question 4.
Prove that:

—2cosT0" cosec20” =10

\ sin7)” | cosec AV
(1) " - .
cos 2() sec T

<2y cosS0° A © T ‘
(i) €522 + cos 59" cosec31” = 2
“ sin 10
reeey 2sin BN 2cot 157 Jtands tan 20 tan4dl) tan b)) tan 707
(lll) _+ — 2 o _'1:” o ) 1 A §) i - ]_
CO8 22 2 tan o g
.\ SinlS ~a P - . )
(iv) ——= + V3 (tan 10" tan 30" tan40" tan50  tan80 ) =2
7 cos T2 )
(v) ?CPS?E),. A 4 -1$CUT» 70° Lruaull!-} ]
£ 3sinds J(tan5” tan 25 tandd” tan65° tan857)
Solution:

(i)
sin 70° " cosec20°
cos20°  sec70°

—2co0s 70° cosec20°=0

LHS =
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in70°  cosec20° " —
= RV o TR « T fiis TP poese AV

cos20° sec 70°

- sin?O: oY cosec (90—70]: B 2 COS 70r_| COSC‘C {90_70)_

cos(90-70)° sec 70°

sin70° sec 70° -
= -+ - - 2 Cos
sin70° sec 70°

=1+1-2

=0

=RHS

Hence proved.

(ii)
LHS =

cos80°

=" + cos 59° cosec 31°

sin10°

70° sec 70°

cos80" _ | cos 59° cosec (90-59)°

"~ sin(90-80)°

= 20580 4 cos 59° sec 592
cos80°

=1+1

=£2

=RHS

Hence proved.

(iii)
LHS =

251683 2cotls®

3tan45°tan 20° tan 40° tan 50° tan 70°

c@s22° Stan75°

25m68° 2cot]5°

5

3tan45°tan 20° tan 40° tan (90— 50)° tan (90 -20)°

c0s(90-68)°  Stan(90-15)°

J
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2sin68° 2cotl5° 3tan45°tan 20° tan 40°cot40° cot 20°

sin68°  Scotl5° 5

=2-(2/5)-3/5
=(10-2-3)/5
=1

=RHS

Hence proved.

(iv)
LHS=
sin18°

cos72°

_ Sin(90°- 72%) | /5 (tan 10° x — tan 40° tan(90° = 40°)tan(90 - 10°)
Cos72° «fé

CO8 72 | tan 10° tan 40° cot 40° cot 10°
cos 722

1+ (tan10P oot 10P)(tan 40° cot 40°)

+ v/3(tan 10° tan 30° tan 40° tan 50° tan 80°)

=1+1

=2

=RHS

Hence proved.

(v)
LHS =

7 co855° 4(cos 70°cosec20°)

3s5in135° 3(tan 5°tan 25°tan 45° tan 65° tan 85°)
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7¢0s55° 4(cos 70°cosec(90-70)°)

3sin(90—-55)° 3(tan5°tan25°tan 45°tan(90 —25)° tan(90 - 5°)

7cos 55° 4(cos 70°sec70°)

3c0s55° 3(tan5°tan25°x1x cot25°cot5°)

0s35° 4(cos 70°sec70°)

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

(7/3) - (4/3)
=3/3

=4

=RHS

Hence proved.

Question 5.
Prove that:
(i)
sin 6 cos (90°-6) +sin (90°-6)cos6=1
(i)

sin 6 & cos B
cos(90-6) sin(90-6)

=2

(iii)
si116cos(90"—6)0056+ cosBsin (90°-6)sin®
sin(90°-6) cos(90°-6)
(i) cos{00 —8) sec(90 —f)tand " tan{00" —8)
gl cosec(90" —8) sin(M° —8) cot(D0" —8) cotf
cos(90"-6)  1+sin(90° @)

2

" 1+sin(900°-8) | cos(00° -6)
sec{M” —8) cosec—tan(90 —80) cotf+cos” 25 +cos” 65

Vi) - =
{ Jtan 27" tan63

— 2cosecH

vt

(vii)

cotf tan (90" — @) — sec (90" — f)cosecd +~ /3tan 12" tan60” tan 78" = 2



www.edugross.com
EDUGROSS

WISDOMISING KNOWLEDGE

RS Aggarwal Solutions for Class 10 Maths Chapter 12
Trigonometric Ratios of Complementary Angles

Solution:

(i)

LHS = sin B cos (90° - 8) + sin (90° - B) cos 6

=sin B sin 8 + cos 6 cos 6

=sin?20 + cos"2 6

=1

=R.H.S.

Hence proved.

(ii)

LHS =

sin @ cos @
cos(90-6) sin(90-6)

sin@ cos @

sin@ cos@
=1+1
=2
=R.H.S.
Hence proved.

(iii)
LHS=

sin@ cos(90°—08)cos@ cosBsin(90°—8) sinf
s5in(90°-8) cos(90°—-8)

sin@sinfcosf cosBcosBsiné

cos@ sin@

_ sin®BcosB+ cos® Bsind

cos8sind

_ cosfsin@ (cos® 8+sin® @)

cos@ sinf

_ cosf@sinf (1)

B cos@ sing
=1
=RHS
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(iv)
LHS:

) cos(90° — @)sec(90° - ) tan & +ta11(90°—6')
~ cosec(90° - 8)sin (90° - 8)cot (90° - ) cotf@

_ (sin&cosecd) tan & - cot &
(secHcosP)tand cotl

Ixtan @
= +

=—+1
Ixtan &

=1+1

=2

= RHS

(v)

LHS:

) cos(90°-8) +1+si11(90°—6’)

C 1+sin(90°—6)  cos(90°-6)

_ siné +1+cos(9_si11:(9+(1+cos(9):
l+cos@  sinf sin@(1+ cosd)

- (sin’ @ +cos” @) +1+ 2cos 6
sin@(l+ cos@)

- LF1+3ges 0 “WE(]1+cosO)
sin@(1+cosB) siné(1+cosh)

=2/sin 6

=2 cosec O
=R.H.S.

Hence, proved.
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(vi)
LHS=
_ sec(90-8)cosecd —tan(90 - 6)cot 6+ cos” 25°+cos” 65°
3tan 27° tan 63°
cosec Beosec 6 — cot @ cot 8+ cos™ 25° +cos” (90— 25)°
3tan27°tan (90-27)°

(cosec® 6 —cot® 8)+(cos” 25° +sin’ 25°)
3tan27°cot27°

=(1+1)/(3x1)
=2/3

=RHS
Hence proved.

(vii)

LHS = cot 6 tan (90° -8) - sec (90° - B)cosec 6 +V3tan 12°tan 60°tan 78°
= cot 6 cot O - cosec O cosec 6 +V3 tan 60° tan 12° tan 78°

= cot”2 6 — cosec”2 B +V3 tan 60° tan 12° tan(90-12)°

= - (cosec”2 6 — cot”2 6) +V3 tan 60° tan 12° cot 12°

=-1+V3(V3x1)

=-1+3

=2

=R.H.S.

Hence proved.

Question 6:

Prove that:

(i) tan 5° tan25° tan30° tan65° tan85° = 1/v3

(ii) cot 12° cot38° cot52° cot60° cot78° = 1/V3

(iii) cos 15° cos35° cosec55° cos60° cosec75° = 1/2
(iv) cos 1° cos2° cos3° ... cos180° =0

(V) (sin 490)2 + (cos 410) 2 _ 2
cos 410 sin 490

Solution:
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(i)

L.H.S. = tan 5°tan 25° tan 30° tan 65°tan 85°
- tan 5°tan 25° x — x tan (90° - 25°)tan (90° - 5°)

3

= tan 5°tan 25° x ix cot25° cot 5°

Ne

= (tan 5° cot5°)(tan 25° cot25°) x L

V3

§.3
Ve
RHS.

(ii)
LHS. = cot12° 0ot 38° oot 52° cot 60° cot 78°

- Cot12° cot38 cot( 9P - 38°) x —L x cot(9CP - 12°)

3

= oot 12° cot38° tan38° x i x tan12°

Ne

= (cotizetan 12°)(cot 38° tan38°) x 3

V3

=1x

k]
B

1
V3
RH

2
(iii)
LHS. = cos15° cos 35° cosecS55° cos 60° cos ec75°

= 008 15°cos35° cos ec(90° - 35°) x %oos ec(90r - 159)

= 00s 15°cos35°sec35° x %sec 15¢

1 1 1

= 159 35 =
% =5 X cos35° = 2 X cosl5e

1
PNl
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(iv)

LHS. = cos 1°00s 2°0053°...cos18(P

00s 1°cos 2P cos3P...00s90°.. . cos 180°
00s 1°cos 2Pcos3P....x0x...cos180r
=0

=RHS.

(v)

. 2 2
sin49° oos 41°
LHS =
\cos41°J ’ [sin49°]
~ (sin(S0° - 41°) 2+ 00s(90° - 49°)Y?
- oos 41° sin49°
_(cos Y (sind9e)®
"~ lcos4die sin 490
=124+ 17
=1+1
=2
=R HS.
Question 7:
Prove that

(i) sin (70° +6) - cos (20°-0)=0

(ii) tan (55° - 0) - cot (35°+0) =0

(iii) cosec (67° + 0) —sec (23°-0) =0

(iv) cosec (65 °+ 0) sec (25° - 0) — tan (55° - 0) + cot (35°+0) =0
(v) sin (50° + 0 ) — cos (40° - ) + tan 1° tan 10° tan 80° tan 89° = 1.

Solution:
L.H.S.

=sin (70°+6) — cos (20° — 6)
=sin (70°+8) — cos [90°-(70° + 6)]
=sin (70°+8) — sin (70° + )

=0

=R.H.S.

Hence Proved.
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(ii)
LH.S.

=tan (55° — 6) — cot (35° + 0)
=tan (90°-(35° +68)) — cot (35° + )
=cot (35°+8) - cot (35° + 6)

=0

=RHS

Hence Proved.

(iii)

L.H.S.

= cosec (67° + 8) — sec (23° — 0)

= cosec (67° + 68) — sec (90° —(23° + 0))
= cosec (67° + 0) - cosec (67° + 0)

=0

=RHS

Hence Proved.

(iv)

L.H.S.

= cosec (65° + 8) — sec (25° — 0) — tan (55° — 0) + cot (35° + 0)

= cosec (65° + ) — sec (90° - (65° + 8)) — tan (90° - (35° + 6)) + cot (35° + B)
= cosec (65° + 8) — cosec (65° + 8)) — cot (35° + 6) + cot (35° + 6)

=0

=R.H.S.

(v)
LH.S.

=sin (50° +8) — cos (40° — B) + tan 1° tan 10° tan 80° tan 89°

=sin ((90°-(40° - 6)) — cos (40° — B) + (tan 1° tan 89°)(tan10° tan 80°)
= cos (40° - 6) - cos (40° - B) + {tan 1° tan (90°-1°){tan10° tan(90°-10°)}
=0+ {(tan 1° cot 1°Ktan10° cot 10°}

=0@y] = 1

=R.H.S.

Question 8.
Express each of the following in terms of trigonometric ratios of angles lying between
0° and 45°.
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(i) sin 67° + cos 75°
(ii) cot 65° + tan49°
(iii) sec78° + cosecb56°
(iv) cosecb54° + sin72°

Solution:

(i)

sin 67° + cos 75°
= sin(90° - 23°) + cos(90° - 15°)
= Ccos23° + sinl5e

(i)

cot 65° + tan 49°

= cOt(90P - 25°) + tan(90° - 41°)
= tan 25° + oot 41°

(i)

sec 78° + cosec 56°

= sec(90°- 12°)+ cosec(90F - 34°)
= cosec 12° + sec34°

(iv)

cosec 54° + sin 72°

= cosec(90P - 36°) + sin(90P - 18°)
= sec36° + cos 18°

Question 9.
If A, B and C are the angles of a AABC, prove that tan (C—;A-) = cot g.

Solution:

. L C+A B
Given function is : tan (%) = cot;

Sum of all the angles of a triangle = 180 degree

So,A+B+C=180°
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OrA+C =180°-B

And, (A + C)/2 =(180°-B)/2 = 90° — B/2

www.edugross.com

Now, tan (A + C)/2 =tan(90° - B/2) = cot B/2

Hence Proved.

Question 10.

If cos20 = sin40, where 20 and 40 are acute angles, then find the value of 6.

Solution:

cos 20 =sin 40 ...(1)

We know that,

sin( 90°-8) =cos 6

So, equation (1) can be written as
sin (90° - 20) = sin 46

On comparing both sides
90°-26=46

90° =46 + 26

66 =90°

or 6 =15°

The value of 0 is 15°

Question 11: If sec2A = cosec(A - 42°), where 2A is an acute angle, then find the value of A.

Solution: Given: sec2A = cosec(A - 42°)
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cosec(90r - 2A) = cosec(A - 42°)
90° - 28 = A - 420 |
3A =132

A= 44

The value of angle A is 44 degrees.

Question 12:

If sin 3 A =cos (A -26°), where 3 A is an acute angle, find the value of A.
Solution:

sin 3 A =cos (A - 26°) (given)

or cos (90° - 3A) = cos (A - 26°)

On comparing

90°-3A=A-26°

A+3A=90°+26°

4A =116°=29°

The value of A is 29°.

Question 13:
If tan 2 A = cot (A - 12°), where 2 A is an acute angle, find the value of A.

Solution:

tan 2A =cot (A—12°)

or cot (90° - 2A) = cot (A—12°)
On comparing
90°-2A=A-12°

A+2A=90°+12°
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3A =102°

A=34°

The value of A is 34°

Question 14:

If sec 4 A = cosec (A - 15°), where 4 A is an acute angle, find the value of A.

Solution: sec 4A = cosec (A - 15°)

or cosec (90° - 4A) = cosec (A —15°)

On comparing
90°-4A=A-15°
A+4A=90°+15°
5A = 105°

A=21°

The value of A is 21°.

Question 15:

Prove that:

%cosec2 58° — %cot 58° tan32® — I%tan 13° tan37" tan45" tan53" tan77 = —1
Solution:

= 2/3 cosec”2 58°-2/3 cot 58° tan 32° - 5/3 tan 13° tan 37° tan 45° tan 53° tan 77°
= 2/3 cosec2 58°- 2/3 cot 58° tan (90-58)° - 5/3 tan 45° (tan 13° tan 77°) (tan 37° tan 53°)

= 2/3 cosec”2 58°- 2/3 cot 58° cot 58° - 5/3 x 1 x (tan 13° tan (90-13)°) x (tan 37° tan (90-37)°)
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=2/3 cosec”2 58°- 2/3 cot"2 58° - 5/3 x (tan 13° cot 13°) (tan 37° cot 37°)
=2/3 [cosec”2 58°- cot”2 58°] - 5/3

=(2/3)-(5/3)



