RD Sharma Solutions for Class 11 Maths Chapter 5
Trigonometric Functions

Prove the following identities:

1. sec*x — sec?x = tan*x + tan2x

Solution:

Let us consider LHS: sec*x — sec?x

(sec?x)? — sec?x

By using the formula, sec2 6 = 1 + tan2 6.

(1 + tan2x) 2— (1 + tan2x)

1+ 2tan?x + tan*x — 1 — tan?x

tan*x + tan2x

= RHS

~ LHS = RHS

Hence proved.

2. sin°x + cos®x =1 — 3 sin?x cos?x

Solution:

Let us consider LHS: sin®x + cos®x

(sin2x)? + (cos?x)?

By using the formula, a® + b3 = (a + b) (a2 + b2 — ab)
(sin2x + cos?x) [(sin?x)? + (cos?x)? — sin?x cos?X]

By using the formula, sin2x + cos?x = 1 and a2 + b2 = (a + b)2 — 2ab
1 x [(sin?x + cos?X)? — 2sin2X COS?X — SiN2X COS?2X

12 — 3sin?x cos?x

1 — 3sin?x cos?x

= RHS

~ LHS = RHS

Hence proved.

3. (cosec x — sin x) (sec x — cos x) (tan x + cot x) =1
Solution:

Let us consider LHS: (cosec x — sin x) (sec x — cos x) (tan x + cot x)

By using the formulas



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

tan 8 = sin 6/ cos 6;
cot@=cos6/sinB

Now,

1 . 1 sinx cosx
— —sinx||———cosx|[—+——
sinx COSX COSX sinx

1—sin®x 1—-cos’x sin®x+ cos®x

, X x ,
sinx COSX sinxcosx

By using the formula,
Sin? X + cos? X =1;

cos?x sin’x 1

, X X =
sinx cosx sinxcosx

1=RHS
~ LHS = RHS

Hence proved.

4. cosec x (sec x—1) —cot x (1 — cos x) = tan x — sin x

Solution:

Let us consider LHS: cosec x (sec x — 1) — cot x (1 — cos x)

By using the formulas
cosec 6 = 1/sin 6;
sec 6 = 1/cos 6;

tan 6 = sin 8 / cos 6;
cot©® =cos 6/sin 6

Now,



1 1 COSX
— ( —l)——, (1 —cosx)
sinx \cosx sinx

1 1 —cosx COSX
( )— (1 —cosx)

sinx sinx

1—cosx 1
. — COSX
sinx COSX
(l— cosx) 1 —cos®x
sinx COSX
By using the formula, 1 — cos?x = sin;

(1 — cc}sx) sin? x
sinx COSX

COSX

sinx
(1 —cosx) (—)
COSX
sinx .
—— — sinx
COS X

tanx — sinx

=RHS

~ LHS = RHS
Hence Proved.
5.

1 —sin Xcos X S X —COS™ X

— = sl X
COSX(SecX —CosecX) sin” X +cos” X

Solution:

Let us consider the LHS:

1—si xcos X S X —COs™ X

cosX(secx —cosecx) sin’x +cos’x

By using the formula,
cosec 0 = 1/sin 6;

sec 8 = 1/cos 6;



Now,

1 — sinxcosx (sinx)? — (cosx)?
X
1 1 (sinx)3 + (cosx)3
CDSX[CDSX sinx)

By using the formula, a* + b*=(a + b) (a2 + b2 —ab)

1 —sinxcosx

sinx — cc}sx)
cos¥xsinx

(sinx + cosx)(sinX — cosx)
(sinx + cosx) [(sinx)? + (cosx)? -sinx cosx]

cosX(

sinx (1 — sinxcosx) (sinx + cosx)(sinx — cosx)

sinx — cosx (sinx + cosx) [(sinx)2 + (cosx)? -sinx cosx]
sinx (1 — sinxcosx) 1
1 [(sinx)? + (cosx)? -sinx cosx]

By using the formula, sin’x + cos?x = [.

sinx (1 — sinXcosx) X

(1—sinxcosx)



1 — sinxcosx (sinx)? — (cosx)?

*
1 ) (sinx)? + (cosx)?
COsSX sinx

cosSX(

By using the formula, a* + b= (a + b) (a + b? —ab)

1 —sinxcosx (sinx + cosx)(sinx — cosx)

: *
cos x (LX — COSX,y * (sinx + cosx) [(sinx)? + (cosx)? -sinx cosx]
cosXsinx

sinx (1 — sinxXcosx) (sinx + cos x)(sinx — cosx)
sinx — cosx (sinx + cosx) [(sinx)? + (cosx)? -sinX cosx]
sinx (1 — sinxXcosx) 1
X
1 [(sinx)? + (cosx)? -sinx cosx]

By using the formula, sin’x + cosx = .
1

(1—sinxcosx)

sinx (1 — sinxXcosx) X

sin x
=RHS
~ LHS = RHS
Hence Proved.
6.
tan r cot o

4 = (secx cosec T+ 1)
1 —cotx 1 —tanr ' :

Solution:

Let us consider the LHS:

tanx cot r

_|_
1 —cotx 1 —tanx

By using the formula,
tan 6 =sin 6/ cos 0;
cot®@=cosO/sinb

Now,



sinx COSX

COSX sinx

1 — SOSX _ sinx

sinx COSX

sinx COSX

COSX gsiny
sin¥ —cosX  CosSX — sinx

sinx COSX

sin® x cos’x

cosx(sinx — cosx) ~ sinx (sinx — cosx)

sin®x — cos®x

sinxX cosx (sinx — cosx)
By using the formula, a®— b®* = (a —b) (a2 + b2 + ab)

(sinx — cosx) [(sinx)? + (cosx)? + sinx cosx]
sinxcosx(sinx — cosx)

We know, sin’x + cos’x = 1.

[1+ sinx cosx]

sinXcosx

1 sinXcosx

; +—
SMMXCOSX SINXC0SX

1 1
——x——+1
SINX COsSX

By using the formula,
cosec 6 = 1/sin 6,
sec 6 = 1/cos 6;
cosec X x sec X + 1
sec x cosec X + 1
=RHS

~ LHS = RHS

Hence Proved.



Sin° X +cos° X sin° X — cos X

SI11 X + COS X SI11 X — COS X

-

Solution:

Let us consider LHS:

sin® x+cos’ X sin° X —cos X

SI11 X +COs X SI11 X —COS X
By using the formula a* + b® = (a £ b) (a2 + b*+ ab)

(sinx + cosx) [(sinx)? + (cosx)? — sinX cosx]

sinx + cosx
(sinx — cosx) [(sinx)? + (cosx)* + sinx cosx]

sinx — cosx

We know, sin2x + cos2x = 1.

1 —sinx cosx + 1 + sinx cosx

2

= RHS

~ LHS = RHS

Hence Proved.

8. (sec x sec y + tan x tan y)>— (sec x tan y + tan x sec y): =1
Solution:

Let us consider LHS:

(sec x secy + tan x tan y)2 — (sec x tan y + tan x sec y)
Expanding the above equation we get,

[(sec x sec y)? + (tan x tan y)? + 2 (sec x sec y) (tan x tan y)] — [(sec x tan y)? + (tan x sec y)* + 2 (sec
x tany) (tan x sec y)] [sec?x sec?y + tan2x tan?y + 2 (sec x sec y) (tan x tan y)] — [sec?x tan? y +
tanzx sec?y + 2 (sec?x tan?y) (tan x sec y)]

sec?x sec?’y — sec?’x tan?y + tan?x tan?y — tan?x sec?y

sec’x (sec?y —tan?y) + tan2x (tan?y — sec? y)
sec?x (sec?y —tan? y) — tan?x (sec?y — tan?y)
We know, sec2x — tanzx = 1.

sec?x x 1 —tan?x x 1

sec?x — tan2x



1=RHS

~ LHS = RHS
Hence proved.
9.

Cos X l+cos X +sin X

l-smmx 14+cosx—sinx
Solution:

Let us Consider RHS:

l+cos X +sin X

1+cos X —sin X
(1 + cosx) + (sinx)
(1 + cosx) — (sinx)

(1 +cosx)+ (sinx) (1+cosx)+ (sinx)
P
(1 +cosx)— (sinx) (1 + cosx) + (sinx)




[(1+ cosx) + (sinx)]?
(1+ cosx)?— (sinx)?
[(1+ cosx) + (sinx)]?
(1+ cosx)?— (sinx)?
(1 + cosx)?+ (sinx)*+ 2(1 + cosx)(sinx)
(1+cos2x+ 2cosx) — (sin?x)

(14 cosx)?+ (sinx)®+ 2(1 + cosx)(sinx)
(1+cos2x+ 2cosx) — (sin?x)

(1+ cosx)?+ (sinx)®+ 2(1 + cosx)(sinx)
(1+cos2x+ 2cosx) — (sin?x)

14+ cos?x+ 2cosx +sinx+ 2sinx + 2sinxcosx
1+ cos?2x+ 2cosx —sin?x

We know, sin?x + cosx = 1.
1+1+2cosx+ 2sinx+ 2sinxcosx
(1—sin?x) +cos?x+2cosx

We know, 1 — cos?x = sinx.
2+ 2cosXx+2sinx+ 2sinxcosx
c0s?x + cos?x + 2cosx

2+ 2cosx+2sinx+ 2sinxcosx
2c082X + 2cosxX

2+ 2cosx+2sinx+ 2sinxcosx
cos2x + cos2x + 2cosx

1+ cosx+sinx+sinxcosx
cosx(cosx+ 1)

1(1 + cosx) +sinx (cosx + 1)
cosx(cosx+1)

(1+sinx)(cosx+ 1)
cosx (cosx+ 1)




1+ sinx cosx

X
COSX COSX

(1 + sinx)cosx

COS%X
We know, | — sin’x = cos?x.

(1+sinx)cosx

1 -sin?x
(1+ sinx)cosx
(1 —sinx)(1+ sinx)

COSX
1—sinx
=LHS
~ LHS =RHS
Hence Proved.
10.

3 1 . 2 2
tan” x cot™ x 1—2sm” X cos

l+tan"x 1+cot™x $111 X COS X

Solution:

Let us consider LHS:

3 3
tan” X cot™ X

l+tan"x 1+cot™x
By using the formulas,

1 + tan2x = sec?x and 1 + cot2x = cosec2x



tan®x  cot®x

+
sec?x cosec?x
sin®x cos®x
cos3x " sin?x
1 1
cos?x sinx

sinx cos®x
+—
cosX  sinx

sin*x + cos*x

cosxsinx
(sin®x)? + (cos?x)?
COoSXSsinx
We know, al+b?=(a+b)l-2ab

(sin?x+ cos?x)? — 2sin® xcos?x
sinXxcosx
12 — 2sin®xcos?x

sinXcosx

1— 2sin®xcos?x

sinxcosx

= RHS

~ LHS = RHS

Hence Proved.

1.

I — - cingf N hos” 7 = SN T Ccos T
l+cotr 14+tanx

Solution:

Let us consider LHS:

.2 7
Sl T COs° T

1+ cotx 1l +tanx

By using the formula,

tan 6 =sin 6/ cos 0;



cot®@=cosO/sinb

Now,

sin? x cos’x
- COSX :
1+ sinx

sinx 1 COSX

sin® x cos®x

sin¥x+ cosx sin¥ + cosx

sinx + cosx — (sin®x + cos®x)

sinx + cosx
By using the formula, a® + b = (a + b) (a? + b> ab)

sinx + cosx — ((sinx + cosx)(sinx)? + (cosx)? — sinx cosx))

sinx + cosx

(sinx+ cosx)(1— sin®x — cos?x + sinx cosx)

sinx + cosx
1 —(sin?x + cos?x) + sin X cos X

We know, sinzx + cos2x = 1.
1 -1+ sinxcos x

Sin x cos x

= RHS

~ LHS = RHS

Hence proved.

12.

. _ _ o ,
1 - 1 . 2 5 1 —sin“rcos=r
+ 5 sin” rcos- T =
-

v o e i .3 . .
5005 T — COSS 1 cosecir — sin®: 2+ sin“rcoslr
Solution:

Let us consider LHS:

1 1 .2 2
4 — sin” r cos”
sec? ¥ —cosir  cosecir — sin” r

By using the formula,

cosec 6 = 1/sin 9,



sec 8 = 1/cos 6;

1 1 - .
+ sin“xcos-x

—sin?x

— cos2x

C0sZx sin?x

( cos?x sin? x

+ : sin®x cos?x
1—rcos*x 1-— 5111“*:{)

(mszx(l —sin*x) + sin? x(1 — cos*x)

2o 2 2
sin“x cos®x
(1—cos*x)(1—sin*x) )

( cos?x —cos?xsin*x + sin®x — sinxcos*x

sin® x cos®x
(1+ sin?x)(1—sin?x)(1+ cos?x)(1— ms?x))

We know, sin?x + cosx = 1.

( 1 — cos®xsin*x —sin®xcos*x

o2 2
, , sin” X cos” x
(1+ sin?x)cos?x(1+ cos?x)sin? x)

1 — cos?xsin® x(sin® x + cos?x)
(1+sin2x)(1+ cos?x)

l-sim xcos X

245 X COs™ X

= RHS

~ LHS = RHS

Hence proved.

13. (1 + tan a tan B)2 + (tan a — tan )2 =sec? a sec?
Solution:

Let us consider LHS: (1 + tan a tan B)2 + (tan a — tan )2
1+tan?atan?B+2tanatanp +tan?a +tan23 —2 tan a tan
1+tanzatanzf3 +tanza + tanz 3

tanza (tanz2B + 1) + 1 (1 + tan2 B)

(1 +tanzB) (1 + tanz a)

We know, 1 +tanz0 =sec20



So,

seczasec?f

=RHS

~ LHS = RHS

Hence proved.

EXERCISE 5.2 PAGE NO: 5.25
1. Find the values of the other five trigonometric functions in each of the following:
(i) cot x =12/5, x in quadrant Il
(ii) cos x = -1/2, x in quadrant Il
(iii) tan x = 3/4, x in quadrant Il
(iv) sin x = 3/5, x in quadrant |
Solution:

(i) cot x = 12/5, x in quadrant Il
In third quadrant, tan x and cot x are positive. sin X, cos X, sec X, cosec x are negative.
By using the formulas,

tan x = 1/cot x

=1/(12/5)

=5/12

cosec x = —\(1 + cot? x)

= (1 + (12/5))

= —(25+144)/25

= —(169/25)

=-13/5

sin x = 1/cosec x

=1/(-13/5)

=-5/13

cos x = — (1 = sin? x)

=—~(1 = (-5/13))

= —(169-25)/169

= —(144/169)

=-12/13

sec x = 1/cos X

= 1/(-12/13)



=-13/12

~ sin x =-5/13, cos x =-12/13, tan x = 5/12, cosec x =-13/5, sec x =-13/12
(ii) cos x =-1/2, x in quadrant Il

In second quadrant, sin x and cosec x are positive. tan x, cot X, cos X, sec x are negative.
By using the formulas,

sin x = V(1 — cos? x)

=1 - (-1/2))

=/(4-1)/4

=(3/4)

=3/2

tan x = sin x/cos x

= (\3/2)/(-1/2)

=3

cot x = 1/tan x

=1/-V3

=-13

cosec x = 1/sin x

= 1/(N3/2)

=213

sec x = 1/cos X

=1/(-1/2)

=-2

=~ sin x = V3/2, tan x = -\3, cosec x = 2/\3, cot x = -1/\3 sec x = -2
(i) tan x = 3/4, x in quadrant Ill

In third quadrant, tan x and cot x are positive. sin X, cos X, sec X, cosec x are negative.
By using the formulas,

sin x = V(1 — cos? x)

= —\(1-(-4/5))

= —/(25-16)/25

= —(9/25)

=-3/5

cos x = 1/sec x

= 1/(-5/4)



=-4/5

cot x = 1/tan x

=1/(3/4)

=4/3

cosec x = 1/sin x

= 1/(-3/5)

=-5/3

sec x = -Y(1 + tan? x)

= —\(1+(3/4))

= —(16+9)/16

=—+ (25/16)

=-5/4

~ sin x =-3/5, cos x = -4/5, cosec x = -5/3, sec x =-5/4, cot x = 4/3
(iv) sin x = 3/5, x in quadrant |
In first quadrant, all trigonometric ratios are positive.
So, by using the formulas,
tan x = sin x/cos x

= (3/5)/(4/5)

=3/4

cosec x = 1/sin x

=1/(3/5)

=5/3

cos x = V(1-sin2 x)

= (1 - (-3/5))
=(25-9)/25

=(16/25)

=4/5

sec x = 1/cos x

= 1/(4/5)

=5/4

cot x = 1/tan x

=1/(3/4)

=4/3



~ cos x = 4/5, tan x = 3/4, cosec x = 5/3, sec x = 5/4, cot x = 4/3

2. If sin x =12/13 and lies in the second quadrant, find the value of sec x + tan x.
Solution:

Given:

Sin x = 12/13 and x lies in the second quadrant.

We know, in second quadrant, sin x and cosec x are positive and all other ratios are negative.
By using the formulas,

Cos x = V(1-sinz x)

—N(1-(12/13))

—(1- (144/169))

—(169-144)/169

-J(25/169)

=-5/13

We know,

tan x = sin x/cos x

sec x = 1/cos X

Now,

tan x = (12/13)/(-5/13)

=-12/5

sec x = 1/(-5/13)

=-13/5

Sec x + tan x =-13/5 + (-12/5)

= (-13-12)/5

=-25/5

=-5

~ Secx+tanx=-5

3. If sin x = 3/5, tan y = 1/2 and /2 < x< < y< 3m/2 find the value of 8 tan x -\5 sec y.
Solution:

Given:

sin x = 3/5, tan y = 1/2 and 11/2 < x< 1< y< 311/2

We know that, x is in second quadrant and y is in third quadrant.
In second quadrant, cos x and tan x are negative.

In third quadrant, sec y is negative.



By using the formula,

cos x = — \(1-sin? x)

tan x = sin x/cos x

Now,

cos x = —\(1-sin? x)

=—~(1-(3/5))

=—(1 - 9/25)

= —/((25-9)/25)

= —(16/25)

=—4/5

tan x = sin x/cos x

= (3/5)/(-4/5)

= 3/5 x -5/4

=-3/4

We know that sec y = — V(1+tan? y)
=—(1 + (1/2))

=—(1+1/4)

= —\((4+1)/4)

= —(5/4)

=—+5/2

Now, 8 tan x —\5 sec y = 8(-3/4) — V5(-\5/2)
=-6 +5/2

= (-12+5)/2

=-7/2

~8tanx—V5secy=-7/2

4. If sin x + cos x = 0 and x lies in the fourth quadrant, find sin x and cos x.
Solution:

Given:

Sin x + cos x = 0 and x lies in fourth quadrant.
Sin x = -cos X

Sin x/cos x = -1

So, tan x = -1 (since, tan x = sin x/cos x)

We know that, in fourth quadrant, cos x and sec x are positive and all other ratios are negative.



By using the formulas,
Sec x = V(1 + tan2 x)
Cos x = 1/sec x

Sin x = — V(1- cos? x)
Now,

Sec x = (1 + tan? x)
=(1+ (1)

=12

Cos x = 1/sec x
=1h2

Sin x = — V(1 - cos? X)
=—\(1 - (112))
=—(1-(1/2))
=—((2-1)12)
=—-(1/2)

=-1h2

~ sin x =-1/72 and cos x = 1/\2

5. If cos x = -3/5 and m<x<3m/2 find the values of other five trigonometric functions and hence

cosec T + cot
evaluate sec r — tan T
Solution:
Given:

cos x=-3/5 and 1T <x < 311/2
We know that in the third quadrant, tan x and cot x are positive and all other rations are negative.
By using the formulas,

Sin x = — (1-cos? X)

Tan x = sin x/cos x

Cot x = 1/tan x

Sec x = 1/cos x

Cosec x = 1/sin x

Now,

Sin x = — (1-cos? X)

= —(1-(-3/5))



—(1-9/25)

= —((25-9)/25)
= —(16/25)
=—4/5

Tan x = sin x/cos x
= (-4/5)/(-3/5)
=-4/5 x -5/3
=4/3

Cot x = 1/tan x
=1/(4/3)

= 3/4

Sec x = 1/cos x
= 1/(-3/5)

=-5/3

Cosec x = 1/sin x
= 1/(-4/5)

=-5/4

cosec T+ cot T

. sECc T —tan T
= [(-5/4) + (3/4)] 1 [(-5/3) — (4/3)]

= [(-5+3)/4] / [(-5-4)/3]
= [-2/4]/ [-9/3]
=[-1/2]/[-3]

=1/6

EXERCISE 5.3 PAGE NO: 5.39

1. Find the values of the following trigonometric ratios:
(i) sin 51/3

(ii) sin 171

(iii) tan 1111/6

(iv) cos (-2511/4)

(v) tan 7m/4



(vi) sin 1711/6

(vii) cos 1911/6

(viii) sin (-1111/6)

(ix) cosec (-201r/3)

(x) tan (-131/4)

(xi) cos 191/4

(xii) sin 411/4

(xiii) cos 391/4

(xiv) sin 1511r/6
Solution:

(i) sin 511/3

5m/3 = (51/3 x 180)°

= 300°

= (90x3 + 30)°

Since, 300° lies in IV quadrant in which sine function is negative.
sin 511/3 = sin (300)°

= sin (90x3 + 30)

=—cos 30°

=—3/2

(ii) sin 1777

Sin 171 = sin 3060°

= sin (90%x34 + 0)

Since, 3060 lies in the negative direction of x-axis i.e., on boundary line of Il and Il quadrants.
Sin 171 = sin (90x34 + 0)°
=—sin 0°

=0

(iii) tan 1111/6

tan 1111/6 = (11/6 x 180)°
= 330°

Since, 330° lies in the IV quadrant in which tangent function is negative.
tan 1111/6 = tan (300)°
=tan (90x3 + 60)°

= — cot 60°



=— 113

(iv) cos (-25T1/4)

cos (-251/4) = cos (-1125)

= cos (1125)

Since, 1125¢ lies in the | quadrant in which cosine function is positive.
cos (1125)° = cos (90%x12 + 45)

= cos 45°

=1h2

(v) tan 711/4

tan 71/4 = tan 315°

=tan (90x3 + 45)

Since, 315¢ lies in the IV quadrant in which tangent function is negative.
tan 315 = tan (90x3 + 45)

=—cot 45

= -1

(vi) sin 1711/6

sin 1711/6 = sin 510°

= sin (90x5 + 60)°

Since, 510¢ lies in the Il quadrant in which sine function is positive.
sin 510° = sin (90%5 + 60)°

= cos 60°

=1/2

(vii) cos 1911/6

cos 1911/6 = cos 570°

= cos (90x6 + 30)°

Since, 570° lies in Il quadrant in which cosine function is negative.
cos 570° = cos (90x6 + 30)

=—cos 30°

=—3/2

(viii) sin (-1111/6)

sin (-1111/6) = sin (-330°)

= —sin (90%3 + 60)

Since, 330° lies in the IV quadrant in which the sine function is negative.



sin (-330°) = — sin (90x3 + 60)°

= — (-cos 60°)

=—(-1/2)

=1/2

(ix) cosec (-2011/3)

cosec (-2011/3) = cosec (-1200)°

= — cosec (1200)

=—cosec (90x13 + 30)

Since, 1200¢ lies in the Il quadrant in which cosec function is positive.
cosec (-1200)° = — cosec (90x13 + 30)

=—sec 30°

=213

(x) tan (-1311/4)

tan (-131/4) = tan (-585)°

= —tan (90x6 + 45)

Since, 585¢ lies in the Il quadrant in which the tangent function is positive.
tan (-585)° = — tan (90%6 + 45)

= —tan 45°

= -1

(xi) cos 1911/4

cos 1911/4 = cos 855°

= cos (909 + 45)

Since, 855¢ lies in the Il quadrant in which the cosine function is negative.
cos 855° = cos (90x9 + 45)°

= —sin 45°

=112

(xii) sin 4111/4

sin 4111/4 = sin 1845°

= sin (90%x20 + 45)°

Since, 1845 lies in the | quadrant in which the sine function is positive.
sin 1845° = sin (90x20 + 45)°

=sin 45

=1h2



(xiii) cos 3911/4

cos 3911/4 = cos 1755°

= cos (90x19 + 45)°

Since, 1755¢ lies in the IV quadrant in which the cosine function is positive.
cos 1755° = cos (90x19 + 45)°

=sin 45°

=112

(xiv) sin 15111/6

sin 15111/6 = sin 4530°

= sin (90%50 + 30)°

Since, 4530 lies in the Il quadrant in which the sine function is negative.
sin 4530° = sin (90%50 + 30)°

= —sin 30°

=-1/2

2. prove that:
(i) tan 225° cot 405° + tan 765° cot 675° =0

(ii) sin 81/3 cos 231/6 + cos 13m/3 sin 351/6 = 1/2

(iii) cos 24° + cos 55° + cos 125° + cos 204 + cos 300° = 1/2

(iv) tan (-125°) cot (-405°) — tan (-765°) cot (675°) = 0

(v) cos 570° sin 510° + sin (-330°) cos (-390°) = 0

(vi) tan 1111/3 — 2 sin 411/6 — 3/4 cosec? /4 + 4 cos? 171/6 = (3 — 413)/2
(vii) 3 sin /6 sec /3 — 4 sin 51/6 cot /4 =1

Solution:

(i) tan 225° cot 405° + tan 765° cot 675° =

Let us consider LHS:

tan 225° cot 405° + tan 765° cot 675°

tan (90° x 2 + 45°) cot (90° x 4 + 45°) + tan (90° x 8 + 45°) cot (90° x 7 + 45°)
We know that when n is odd, cot — tan.

tan 45° cot 45° + tan 45° [-tan 45°]

tan 45° cot 45° — tan 45° tan 45°

1x1-1x1

1-1

0=RHS



~ LHS =RHS

Hence proved.

(i) sin 811/3 cos 231/6 + cos 1311/3 sin 3511/6 = 1/2

Let us consider LHS:

sin 811/3 cos 231/6 + cos 1311/3 sin 3511/6

sin 480° cos 690° + cos 780° sin 1050°

sin (90° x 5 + 30°) cos (90° x 7 + 60°) + cos (90° x 8 + 60°) sin (90° x 11 + 60°)
We know that when n is odd, sin — cos and cos — sin.
cos 30° sin 60° + cos 60° [-cos 60°]

V3/2 x N3/2 = 1/2 x 1/2

3/4 —1/4

2/4

1/2

=RHS

~ LHS =RHS

Hence proved.

(i) cos 24° + cos 55° + cos 125° + cos 204° + cos 300° = 1/2
Let us consider LHS:

cos 24° + cos 55° + cos 125° + cos 204° + cos 300°

c0s 24° + cos (90° x 1 — 35°) + cos (90° x 1 + 35°) + cos (90° x 2 + 24°) + cos (90° x 3 + 30°)
We know that when n is odd, cos — sin.

cos 24° + sin 35° — sin 35° — cos 24° + sin 30°
0+0+1/2

12

=RHS

~ LHS =RHS

Hence proved.

(iv) tan (-125°) cot (-405°) — tan (-765°) cot (675°) =0
Let us consider LHS:

tan (-125°) cot (-405°) — tan (-765°) cot (675°)

We know that tan (-x) = -tan (x) and cot (-x) = -cot (x).

[-tan (225°)] [-cot (405°)] — [-tan (765°)] cot (675°)
tan (225°) cot (405°) + tan (765°) cot (675°)



tan (90° x 2 + 45°) cot (90° x 4 + 45°) + tan (90° x 8 + 45°) cot (90° x 7 + 45°)
tan 45° cot 45° + tan 45° [-tan 45°]

1x1+1x(-1)

1-1

0

= RHS

~ LHS = RHS

Hence proved.

(v) cos 570° sin 510° + sin (-330°) cos (-390°) = 0

Let us consider LHS:

cos 570° sin 5100 + sin (-330°) cos (-390°)

We know that sin (-x) = -sin (x) and cos (-x) = +cos (x).

cos 570° sin 510° + [-sin (330°)] cos (390°)

cos 570° sin 510° — sin (330°) cos (390°)

cos (90° x 6 + 30°) sin (90° x 5 + 60°) — sin (90° x 3 + 60°) cos (90° x 4 + 30°)
We know that cos is negative at 90° + 8 i.e. in Q, and when n is odd, sin — cos and cos — sin.
-cos 30° cos 60° — [-cos 60°] cos 30°

-cos 30° cos 60° + cos 60° cos 30°

0

=RHS

~ LHS = RHS

Hence proved.

(vi) tan 1171/3 — 2 sin 411/6 — 3/4 cosec? T/4 + 4 cos? 17T1/6 = (3 — 43)/2

Let us consider LHS:

tan 1111/3 — 2 sin 411/6 — 3/4 cosec? 11/4 + 4 cos? 1711/6

tan (11 x 180°)/3 — 2 sin (4 x 180°)/6 — 3/4 cosec? 180°/4 + 4 cos? (17 % 180°)/6
tan 660° — 2 sin 120° — 3/4 (cosec 45°) + 4 (cos 510°)

tan (90° x 7 + 30°) — 2 sin (90° x 1 + 30°) — 3/4 [cosec 45°] + 4 [cos (90° x 5 + 60°)]?

We know that tan and cos is negative at 90° + 6 i.e. in Q, and when n is odd, tan — cot, sin — cos
and cos — sin.

[-cot 30°] — 2 cos 30° — 3/4 [cosec 45°)? + [-sin 60°]2
—cot 30° — 2 cos 30° — 3/4 [cosec 45°]2 + [sin 60°]?

N3 —2V3/2 - 3/4 (\N2) + 4 (N3/2)
N3 -3 -6/4 +12/4



(3 —4V3)/2

=RHS

~ LHS = RHS

Hence proved.

(vii) 3 sin 11/6 sec 11/3 — 4 sin 511/6 cot /4 = 1
Let us consider LHS:

3 sin 11/6 sec T1/3 — 4 sin 511/6 cot 11/4

3 sin 180°/6 sec 1803 — 4 sin 5(180°)/6 cot 180°/4
3 sin 30° sec 60° — 4 sin 150° cot 45°

3 sin 30° sec 60° — 4 sin (90° x 1 + 60°) cot 45°
We know that when n is odd, sin — cos.

3 sin 30° sec 60° — 4 cos 60° cot 45°

3(1/2) (2)—-4 (1/2) (1)

3-2

1

=RHS

~ LHS = RHS

Hence proved.

3. Prove that:

U

cos(2m + x) cosec(2m + x) tan(7 /2 + 1)

sec|m/2 + x) cos x cot(m + ) =1
(i)
cosec (90° + ) + eot(450° + x) | tan(180° + z) + sec(180° —z) 5
cosec(90° — x) + tan(180° — z) tan|360° + r) — sec(—x) -
(iii)
sin(T+ x) r:r:l.ﬂ-[’zi + ) a‘.{m[%_‘ — ) cot(2m — 1) _
sin(2w — x) cos(2m + x) cosec(—r) .wﬁmz%_‘ — 1) =1

(iv)

{1 + cotr — secl— + E]} {1 + cot x + sec| -

(v)

| =

+ z]} = 2cotr

o

I

[



tan(s — x) sec(m — ) sin(—x)
: = =1
sin(m + ) cot(2m — x) cosec( 5 — )

e

Solution:
(i)
cos(2m + 1) cosec(2m + x) tan(m /2 +x) |
sec(m /2 + x) cos x cot(m + x)
Let us consider LHS:
cos(2m + ) cosec(2m + x) tan(w /2 + 1)
sec(m /2 + x) cosx cot(m + x)

cosx cosect|[—cot x|

—cosec x| cosx cot T

—C0Ss reosec T oot

—COSEC T Cos T oot T

1=RHS
~ LHS = RHS

Hence proved.

(ii)

cosec (90° + ) + cot(450° +x) | tan(180° + x) + sec(180° —x) 5
cosec(90° — ) + tan{180° — x) tan(360° + r) — sec(—z)
Let us consider LHS:

cosec (90° + 1) + cot(450° + x)  tan(180° + ) + sec(180° — x)
cosec(90° — ) + tan(180° — x| tan{360° + x) — sec(—r)

cosec (90° + x) + cot(90° x 5 + x) N tan(90° x 2 + x) + sec(90° x 2 — x)
cosec(90° — ) + tan(90° x 2 — r) tan(90° x 4 + x) — sec(—r)

We know that when n is odd, cosec — sec and also sec (-X) = sec Xx.
sec x + cot(90° x 5 + 1) tan(90° x 2 + x) + sec(90° x 2 — x)
cosec(90° — ) + tan(90° x 2 — x) tan(90° x 4 + x) — sec(—r)

secr — tan T tan r — sec T

_|_
secr — tan T tan r — sec T

1+1



2=RHS

~ LHS =RHS
Hence proved.
(iii)
sin(m + ) cos(Z + z) tan(%E — ) cot(2m — z)
. = = . T =1
sin(2m — x) cos(2m + x) cosec(—x) sin(% — )
Let us consider LHS:

sin(m + z) cos(3 + x) tan(3L — x) cot(2m — )

|
sin(27 — x) cos(2m + ) cosec(—x) sin[%‘_‘ — 1)

sin(180° — ) cos(90° + ) tan(270° — x) cot(360” — x)
sin(360° — x) cos(360° + x) cosec(—x) sin(270° — x)

We know that cosec (-X) = - cosec X.

sin(90° x 2 — ) cos(90° x 1 + x) tan(90° x 3 — ) cot(90° x 4 — )
sin(90° x 4 — ) cos(90° x 4 + x) [—cosec(x)] sin(90° x 3 — x)

We know that when n is odd, cos — sin, tan — cot and sin — cos.

(—stnx){—sin x) cot v (—cot x)

(—sinx) cosx (—cosecr)(—cos r)

. 3 2
s rcottr

ST COSECT COS T COST

.93 cosix
SinTr X —.'i‘iit ir
1

mnT

SinT X X cosiT

2
COs.T

cosr
1=RHS
~ LHS = RHS
Hence proved.

(iv)



{l + cotr — .‘ﬂT.‘l:% + E]} {1 + cotr + .*v.'w:I:% + E]} = 2cotr
Let us consider LHS:

{1 + cotr — -‘\'!:f?[i + E:I} {l + cotr + HH.‘I:i + E]}
9 2

=

{1 + cot x — (-cosec x)} {1 + cot x + (-cosec x)}
{1 + cot x + cosec x} {1 + cot x — cosec x}

{(1 + cot x) + (cosec x)} {(1 + cot x) — (cosec x)}
By using the formula, (a + b) (a — b) = a2 — b?
(1 + cot x)2 — (cosec x)?

1 + cot?x + 2 cot x — cosec?x

We know that 1 + cot?x = cosec?x

cosec?x + 2 cot X — cosec?x

2 cot x =RHS

~ LHS = RHS

Hence proved.

(v)



tan(% — x) sec(m — x) sin(—x)

=1

sin(m + x) cot(2m — ) cosec( 5 — 1)
Let us consider LHS:

tan(% — x) sec(m — x) sin(—x)

sin(m + ) cot(2m — x) cosec( 5 — )

tan(90° — x) sec(180° — x) sin(—x)
sin(180° + 1) cot(360° — x)cosec(90° — x)

We know that sin (-X) = -sin X.

tan (907 x 1 — x) sec(90% x 2 — ) [—sin(x)]
sin(90° x 2 + x) cot(90? x 4 — x)eosec(90°7 x 1 — )

We know that when n is odd, tan — cot and cosec — sec.

(cot x)(—sec x)(—sinx)

(—sinx){—cot x)(secr)

cot T SecT SInT

sinrcoltr sec

1=RHS

~ LHS = RHS

Hence proved.

4. Prove that: sin? 1r/18 + sin? /9 + sin? 711/18 + sinz 41/9 = 2
Solution:

Let us consider LHS:

sinz 11/18 + sin? 11/9 + sin? 711/18 + sin? 411/9

sin? 11/18 + sin? 211/18 + sin? 711/18 + sin? 811/18

sin2 T1/18 + sin2 211/18 + sin? (11/2 — 211/18) + sin2 (11/2 — 11/18)
We know that when n is odd, sin — cos.

sin? /18 + sin? 211/18 + cos? 211/18 + cos? 211/18

when rearranged,

sin? 11/18 + cos? 21/18 + sin? 11/18 + cos? 211/18

We know that sinz + cos?x = 1.

So,



1+1
2=RHS
~ LHS = RHS

Hence proved.
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