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Prove the following identities:

1. sec*x —sec®x = tan*x + tan?x
Solution:

Let us consider LHS: sec*x — sec? x
(sec?x)? — sec?x

By using the formula, sec? 0 = 1 + tan? 0.
(1 +tan?x) 2 — (1 + tan?x)

1+ 2tan?x + tan*x — 1 - tan?x
tan*x + tan?x

= 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

(sin?x) 3 + (cos?x) 3

By using the formula, a® + b® = (a + b) (a® + b? — ab)
(sin?x + cos?X) [(sin?x) 2 + (cos? X) 2 — sin?x cos? X]
By using the formula, sin?x + cos?x = 1 and a> + b> = (a + b) 2 — 2ab
1 x [(sin?Xx + cos? X) 2 — 2sin?X cos? X — Sin?x €0s? X
12 - 3sin?x cos?x

1 - 3sin? X c0s? 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 Xx)
By using the formulas

cosec 0 = 1/sin 0;

sec 6 = 1/cos 0;

tan 6 = sin 6 / cos 0;

cot® =cos0/sin 0O

Now,
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1 . 1 sinx cosx
—— —sinx —CoSX || ——+——
sinx COSX COSX sinx

1—sin®x 1—cos?x sin®x+ cos®x

. X X .
sinx COSX sinx cosx

By using the formula,

Sin? X + cos? x =1;

cos?x sin®x 1
, X X —
sinx = cosx sinxXcosx
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 0 = 1/sin ;

sec 6 = 1/cos 6;

tan 6 = sin 6 / cos ;

cot®=cos6/sin6

Now,

1 1 COSX
—( —1)—,—(1—1:05){)
sinx \cosx sinx

1 ¢1—cosx COSX
( )— (1 —cosx)

sinx sinx

(1 — cosx) ( 1 )
, — COSX
sinx COSX
(1— cosx) 1 —cos®x
sinx COSX

By using the formula, 1 — cos?x = sin?x;

COSX
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(1 — msx) sin® x
sinx COSX
sinx

(1 —cosx) (—)

COsSX

sinx .
—— — sinx
COSX

tanx — sinx

= RHS

~ LHS =RHS
Hence Proved.

5.

1—sin Xcos X SN X —COs™ X

=sin X

cosX(secx —cosecx) sin’x +cos’ X

Solution:

Let us consider the LHS:
1—sin xcos x SI-X —CO0s™ X

cosx(secx —cosecx) sin’x +cos’ x

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

Now,
1 —sinxcosx (sinx)? — (cosx)?
X
1 (sinx)3 + (cosx)3
msx[msx sinx)

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

1 —sinxcosx (sinxX + cosx)(sinX — cosx)

. X
SINX — COSX, * (sinx + cosx) [(sinx)? + (cosx)? -sinx cosx]

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

e
1 [(sinx)? + (cosx)? -sinx cosx]

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

sinXx(1—sinxcosX) x
( ) (1—sinxcosx)

sin X

= RHS

~ LHS = RHS
Hence Proved.

6

tanr cot r

+ = [secr cosec v+ 1
1l —cotr 1 —tanr [ jl

Solution:
Let us consider the LHS:
tan x cot r

_|_
1l —cotr 1 —tanx

By using the formula,
tan 0 =sin 0/ cos 0;
cot0=cos0/sin0O

Now,
sinx COSX
COSX sinx
1 COsX _ sinx
SINx COSX
sinx COSX
COSX sinx
sin¥ —cosXx CosSX — sinx
sinx COSX

sin®x cos?x

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

sin®x — cos®x

sinX cosx (Sinx — cosx)
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By using the formula, a* - b® = (a - b) (a? + b? + ab)

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

sinxcosx(sinx — cosx)

We know, sin?x + cos?x = 1.

[1+sinx cosx]

sinxcosx

1 sinxcosx
+

sinxcosx sinxcosx

1 1

sinx cosx

+1

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

sec O = 1/cos 0;

COSeCc X x sec X + 1
sec X cosec X + 1
=RHS

~ LHS = RHS

Hence Proved.

1.
sin® x+cos’ X sin’ X —cos X -
Sl X £ COs X Sl X —COs X

Solution:
Let us consider LHS:

sin® X +cos° X sin° X — cos X

SIN X+COSX sl X—CosX
By using the formula a3 + b® = (a + b) (a? + bF ab)
(sinx + cosx) [(sinx)? + (cosx)? — sinx cosx]

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

sinx — cosx
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We know, sin?x + cos?x = 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 sec y + tan x tan y)? — (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 Yy) (tan x tan y)] — [(sec X tan y)? + (tan x sec

y)? + 2 (sec x tan y) (tan x sec y)]

[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 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) + tan?x (tan?y - sec? y)

sec?x (sec?y - tan?y) - tan?x (sec? y - tan?y)

We know, sec?x —tan?x = 1.

sec?x x 1 —tan?x x 1

sec?x —tan?x

1 =RHS

~ LHS =RHS

Hence proved.

9.
Cos X l+cos X +sin X

l-smx 14cosx—sinXx

Solution:
Let us Consider RHS:

l1+cos X +sin X

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

(1 +cosx)+ (sinx) (1+cosx)+ (sinx)
X
(1+cosx)— (sinx) (1+ cosx)+ (sinx)
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[(1+ cosx) + (sinx)]?

(1+ cosx)2— (sinx)?2

[(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+sin®x+ 2sinx + 2sinxcosx

1+ cos?2x+ 2cosx —sin?x
We know, sin?x + cos?x = 1.

1+1+2cosx+ 2sinx+ 2sinxcosx
(1—sin?x) +cos?x + 2cosx

We know, 1 — cos?x = sinix.
2+ 2cosx+2sinxXx+ 2sinxcosx
c052x + cos2x + 2cosX

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

2+ 2cosx+2s5inx+ 2s5inxXcosx
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)
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1+ sinx cosx

b
COSX COSX

(1 +sinx)cosx

cos?x
We know, 1 — sin?x = cosx.

(1+sinx)cosx

1-sinZx
(1+ sinx)cosx
(1 —sinx)(1+sinx)

COSX
1—sinx

= LHS

~ LHS =RHS

Hence Proved.

10.
3 3 A i 2
fan” x cot” X 1-2sin” X cos

l+tan"x 1l4+cot"x 5111 X COs X

Solution:

Let us consider LHS:

3 3
fan” X cot™ X

1+tan’x 1+cot’x
By using the formulas,
1 + tan®x = sec®x and 1 + cot?x = cosec?X
tan®*x  cot®x

2 + 2
sec?x cosec?x
sin®x  cos®x
C053X " sin®x

1 1
cos?x sin®x
sin®x  cos®x

+—
cosx  sinx
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sin*x + cos*x

cosxsinx
(sin®x)? + (cos?x)?
cos¥sinx
We know, a2+ b?=(a+b)2-2ab

(sin®x + cos?x)? — 2sin® xcos®x

sinxcosx
12 — 2sin®xcos?x

sinXcosx

1 — 2sin®xcos?x

sinxcosx
= RHS
~ LHS = RHS
Hence Proved.
11.
i 2 >
511" .¢ COs= T )
— — = S5111.r CO5.T
1+ cotx 1 +tanx
Solution:
Let us consider LHS:
sin? r cos? T
1 +cotx 1l +tanx
By using the formula,
tan O =sin 0/ cos 0;
cot0=cos0/sin0O
Now,
sin? x cos’x
N COSX Sinx
1+ sinx COSX
sin® x cos®x

sinx+ cosx sinx+ cosx

sinx + cosx — (sin®x + cos®x)

sinx + cosx
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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, sin?x + cos?x = 1.
1—1+sin X cos X

Sin X cos x
= RHS
~ LHS = RHS

Hence proved.

12,
2 2 7
1 1 o o 1 —s&in” recos®r
5 5 T B 5 SIN” r Cos™ T = 5 5
Secsr — COS*Tr  coSectT — SINT T 2 + sin“ r cos* r
Solution:

Let us consider LHS:

1 N 1 . 9 2
sin” rcos T
sec?r —coslr  coseclr — sindx
By using the formula,

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

1 1 5 5
+ sin“xXcos°x

—sin?x

— cos8?x

C0S2X sin? x

cos’x sin” x L, ,
ryia —— | sin"xcos“x
1—cos*x 1-—sin*x

(mszx(l —sin*x) + sin? x(1 — cos*x)

s 2 2
sin“x cos“x
(1—cos*x)(1—sin*x) )
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( cos?x — cos?xsin*x + sin®x — sin®xcos*x

R 2
sin® Xxcos“x
(1+ sin?x)(1— sin?x)(1+ cos?x)(1— cnszx))

We know, sin?x + cos?x = 1.

1 — cos®xsin*x — sin® x cos*x . 5
: : sin® x cos® x
(1+ sin?x)cos?x(1+ cos2x)sin?x

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

l—simm " Xcos™ X

245N X COs™ X
= RHS

~ LHS = RHS
Hence proved.

13. (1 + tan a tan P) > + (tan o — tan B) 2 = sec® a sec’ p
Solution:

Let us consider LHS: (1 + tan a tan ) ? + (tan o — tan B)?2

1+ tan? o, tan? B + 2 tan o tan B + tan? o + tan?  — 2 tan o tan
1 + tan? o tan? B + tan? o, + tan® 8

tan? o (tan? B+ 1) + 1 (1 + tan? B)

(1 + tan? B) (1 + tan? )

We know, 1 + tan? 6 = sec? 0

So,

sec? o sec? B
= RHS

~ LHS =RHS

Hence proved.
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1. Find the values of the other five trigonometric functions in each of the following:
(i) cot x = 12/5, x in quadrant 111
(if) cos x =-1/2, x in quadrant 11
(iii) tan x = 3/4, x in quadrant 111
(iv) sin x = 3/5, x in quadrant |
Solution:
(i) cot x = 12/5, x in quadrant 111
In third quadrant, tan x and cot x are positive. sin X, C0S X, Sec X, COSec X are negative.
By using the formulas,
tan x = 1/cot x
= 1/(12/5)
=5/12

cosec X = -V(1 + cot? X)
= V(1 + (12/5)?)
(25+144)/25
\(169/25)
-13/5

sin x = 1/cosec x
= 1/(-13/5)
=-5/13

cos X = - V(1 - sin? x)
=- (1 - (-5/13)?)
= - V(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

(if) cos x = -1/2, x in quadrant 11
In second quadrant, sin x and cosec x are positive. tan X, cot X, oS X, Sec X are negative.
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By using the formulas,
sin x = V(1 — cos? x)
= V(1 - (-1/2)?
=(4-1)/4
=(3/4)
=3/2

tan X = sin x/cos x
= (V3/2)/(-1/2)
=-\3

cot x = 1/tan x
=1/-V3
=-1/\3

cosec X = 1/sin x
= 1/(N3/2)
=2/\3

sec X = 1/cos X
= 1/(-1/2)
=-2

=~ sin x = V3/2, tan x = -3, cosec x = 2/v/3, cot X = -1/v3 sec x = -2

(iii) tan x = 3/4, x in quadrant 111
In third quadrant, tan x and cot x are positive. sin X, C0s X, Sec X, COSec X are negative.
By using the formulas,
sin x = V(1 - cos? x)
= - \(1-(-4/5))
- V(25-16)/25
- \(9/25)
- 3/5

cos X = 1/sec X
= 1/(-5/4)
=-4/5

cot X = 1/tan X
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= 1/(3/4)
= 4/3

cosec X = 1/sin X
= 1/(-3/5)
=-5/3

sec x = -V(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-sin? x)
= V(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
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-~ 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-sin? X)

We know,

-V(1-(12/13)3)

- V(1- (144/169))
- \(169-144)/169
\(25/169)

- 5/13

tan X = sin x/cos X
sec X = 1/cos x

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

Now,
=-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< 7t< y< 37/2 find the value of 8 tan x -V5 sec

y.
Solution:

Given:

sin x = 3/5, tany = 1/2 and n/2 < x< n< y< 37/2
We know that, x is in second quadrant and y is in third quadrant.
In second quadrant, cos x and tan x are negative.
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In third quadrant, sec y is negative.
By using the formula,

cos X = - V(1-sin? x)

tan x = sin x/cos X

Now,

cos X = - V(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)
= - V((4+1)/4)
= - (5/4)
= -+/5/2
Now, 8 tan x - V5 sec y = 8(-3/4) - \5(-\5/2)
=-6+5/2
= (-12+5)/2
=-7/2

~8tanx-\5secy=-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.
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By using the formulas,
Sec x = V(1 + tan? x)
Cos x = 1/sec x

Sin x =-(1- cos?x)
Now,

Sec x = V(1 + tan? x)
=V(1+ (1))
=2

Cos x = 1/sec x
=112

Sin x = - V(1 - cos? x)
=- V(1 - (AN2)?)
-\ = (1/2))
-N((2-1)/2)
-N(1/2)
-1\2
- sin X = -1/v2 and cos x = 1/4/2

5. If cos x = -3/5 and a<x<3m/2 ?nd the values of other five trigonometric functions
COSEC U — COU T

and hence evaluate sec . — tan x

Solution:

Given:

cos X=-3/5 and © <x < 3m/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 = - V(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 = - V(1-cos? X)
= -V(1-(-3/5)?)
= - \(1-9/25)

= - \((25-9)/25)
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= - \(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

RD Sharma Solutions for Class 11 Maths Chapter 5 —
Trigonometric Functions

v secx —tan x = [(-5/4) + (3/4)] 1 [(-5/3) — (4/3)]
= [(-5+3)/4] | [(-5-4)/3]

= [-2/4] | [-9/3]

=[-1/2] / [-3]

=1/6
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1. Find the values of the following trigonometric ratios:
(i) sin 57/3
(i) sin 17x
(iii) tan 11n/6
(iv) cos (-25m/4)
(v) tan 7x/4
(vi) sin 17x/6
(vii) cos 197/6
(viii) sin (-117/6)
(ix) cosec (-20m/3)
(x) tan (-13x/4)
(xi) cos 19n/4
(xii) sin 41m/4
(xiii) cos 39n/4
(xiv) sin 1517/6
Solution:
(i) sin 57/3
5n/3 = (5/3 x 180)°
=300°
= (90x3 + 30)°
Since, 300° lies in IV quadrant in which sine function is negative.
sin 57/3 = sin (300)°
= sin (90x3 + 30)°
= - cos 30°
=-\3/2

(if) sin 17x
Sin 17z = sin 3060°
=sin (90x34 + 0)°
Since, 3060° lies in the negative direction of x-axis i.e., on boundary line of Il and Il
quadrants.
Sin 17z = sin (90x34 + 0)°
=-sinQ°
=0

(iii) tan 117/6
tan 117/6 = (11/6 x 180)°
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=330°
Since, 330° lies in the IV quadrant in which tangent function is negative.
tan 117/6 = tan (300)°
= tan (90%3 + 60)°
= - cot 60°
=- 13

(iv) cos (-25n/4)
cos (-25n/4) = cos (-1125)°
= cos (1125)°
Since, 1125° lies in the | quadrant in which cosine function is positive.
cos (1125)° = cos (90x12 + 45)°
= cos 45°
=112

(v) tan 7n/4
tan 7n/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 177/6
sin 17x/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 197/6
cos 197/6 = cos 570°
= cos (90x6 + 30)°
Since, 570° lies in 111 quadrant in which cosine function is negative.
cos 570° = cos (90x6 + 30)°
=-cos 30°
=-3/2
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(viii) sin (-117/6)
sin (-11xn/6) = sin (-330°)
= - sin (90%x3 + 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 (-20m/3)
cosec (-20n/3) = cosec (-1200)°
= - cosec (1200)°
= - cosec (90x13 + 30)°
Since, 1200° lies in the 11 quadrant in which cosec function is positive.
cosec (-1200)° = - cosec (90x13 + 30)°
- sec 30°
-2IN3

(x) tan (-13n/4)
tan (-13n/4) = tan (-585)°
= - tan (90%6 + 45)°
Since, 585° lies in the I1l quadrant in which the tangent function is positive.
tan (-585)° = - tan (90%6 + 45)°
- tan 45°
-1

(xi) cos 19n/4
cos 19nt/4 = cos 855°
= c0s (90x9 + 45)°
Since, 855° lies in the Il quadrant in which the cosine function is negative.
cos 855° = cos (90x9 + 45)°
= -sin 45°
=- 12

(xii) sin 41n/4
sin 41n/4 = sin 1845°
=sin (90x20 + 45)°
Since, 1845° lies in the | quadrant in which the sine function is positive.
sin 1845° = sin (90%20 + 45)°
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=sin 45°
=12

(xiii) cos 39n/4
cos 39n/4 = cos 1755°
= c0s (90x19 + 45)°
Since, 1755° lies in the 1V quadrant in which the cosine function is positive.
cos 1755° = cos (90%19 + 45)°
=sin 45°
= 112

(xiv) sin 1517/6
sin 151a/6 = sin 4530°
= sin (90x50 + 30)°
Since, 4530° lies in the 111 quadrant in which the sine function is negative.
sin 4530° = sin (90%x50 + 30)°
= -sin 30°
=-1/2

2. prove that:

(i) tan 225° cot 405° + tan 765° cot 675° =0

(ii) sin 87/3 cos 237/6 + cos 137/3 sin 357/6 = 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 117t/3 — 2 sin 47/6 — 3/4 cosec? nt/4 + 4 cos® 171/6 = (3 - 4V3)/2
(vii) 3 sin /6 sec m/3 — 4 sin 57/6 cot w/4 =1

Solution:

(i) tan 225° cot 405° + tan 765° cot 675° =0

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
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Hence proved.

(ii) sin 8n/3 cos 231/6 + cos 13m/3 sin 357/6 = 1/2

Let us consider LHS:

sin 8m/3 cos 237w/6 + cos 137/3 sin 357/6

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°]

V312 x \3/2 — 1/2 x 1/2

3/4 - 1/4

2/4

1/2

= RHS

-~ LHS = RHS

Hence proved.

(iii) 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

1/2

= 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 ().

[-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)
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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 510° + 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° + 0 i.e. in Q2 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 117/3 — 2 sin 4n/6 — 3/4 cosec? /4 + 4 cos? 171/6 = (3 - 4V3)/2

Let us consider LHS:

tan 117m/3 — 2 sin 4m/6 — 3/4 cosec? m/4 + 4 cos? 17n/6

tan (11 x 180°)/3 — 2 sin (4 x 180°)/6 — 3/4 cosec? 180%4 + 4 cos? (17 x 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° + 0 i.e. in Q2 and when n is odd, tan — cot,
sin — cos and cos — sin.

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

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

N3 - 24312 — 3/4 (\2)2 + 4 (N3/2)?

~3-~3-6/4+12/4

(3 - 443)/2
= RHS
~ LHS = RHS

Hence proved.
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(vii) 3 sin 71/6 sec n/3 — 4 sin 5/6 cot /4 =1

Let us consider LHS:

3 sin 7/6 sec /3 — 4 sin 51/6 cot w/4

3 sin 180°/6 sec 180°%3 — 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:
(i)

cos(2m + x) cosec(2m + x) tan(w /2 + )

—1

sec(m /2 + x) cos x cot(m + x)

(i)

cosec (90° + ) + cot(450° + )

tan(180” + r) + sec(180° —x) 5

cosec(90° — ) + tan(180° — x|

(iii)

tan(360° + x) — sec(—r)

sin(m + ) cos(Z + z) tan (3 — ) cot(2m — x)
: ? B e =1
sin(2m — ) cos(2m + ) cosec(—r) sin(F — x)
(iv) b i
{1 + cotx — sec[% + 1]} {1 + cotr + SEC[% + 1]} = 2cotx
v) _
tan(5 — x) sec(m — ) sin{—xr)

=1

sin{m + x) cot(2m — x) cosec(§ —
Solution:

(1)

)
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cos(2m + ) cosec(2m + x) tan(w /2 + 1)
sec(m /2 + z) cosx cot(m + x)
Let us consider LHS:
cos(2m + ) cosec(2m + x) tan(7 /2 + 1)
sec(m /2 + x) cosx cot(m + x)

=1

cosx cosecx|[—cot x|

—cosecr| cosx cot x

—cosreosecr oot r

—COSEC T oS T colbr

1=RHS
.~ LHS = RHS
Hence proved.

(i)
cosec (90° + x) + cot(450° + z)  tan(180° + z) + sec(180° — x)

=2
cosec(90° — ) + tan{180° — x| tan(360° + x) — sec(—r)

Let us consider LHS:

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

cosec (907 + ) + cot(90° x 5 + x) N tan(90° x 2 + x) + sec(90% x 2 — x)
cosec(90° — ) + tan(90° x 2 — x) tan(90° x 4 + r) — sec(—x)
We know that when n is odd, cosec — sec and also sec (-X) = sec X.

sec x + cot(90° x 5 + 1) tan (907 % 2 + x) + sec(90° x 2 — x)
cosec(90° — z) + tan(90° x 2 — x) tan(90° x 4 + x) — sec(—x)

secr — tan T tan r — sec T

_|_
secr — tan r tan r — sec T

1+1

2 =RHS

.~ LHS = RHS
Hence proved.

(iii)
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sin(m +x) cos(§ + x) trm[‘%_‘ —x) cot(2m — 1)

Let us consider LHS:

sin(m +x) cos(§ + 1) mn[%‘_‘ — 1) cot(2m — 1)

|
sin(2m — x) cos(2m + r) cosec(—r) sm[%’“ — 1)

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

sin(360° — r) cos(360° + x) cosec(—x) sin(270° — x)

We know that cosec (-x) = - cosec Xx.

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

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

(—sinx)(—sin x) cot x (—cot x)

(—sinx) cosr (—cosecx){—cos )

-2 2
sin T oot r

51N T COSECT COST COS T
.9 : 2
Sincr wx LsT

sinir
SINT % mltr X COSST
2
COS°T
cosir
1 =RHS
~ LHS = RHS
Hence proved.
(iv)
{1 + cotx — sec[% + 1]} {1 + cotx + SEC[% + 1]} = 2cotx
Let us consider LHS:

il

{1 + cotx — sec(% + 1]} {1 + cotr + sec(% + 1]}

{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)}
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By using the formula, (a + b) (a — b) = a? — b?
(1 + cot x)? — (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(3 — ) sec(m — x) sin(—x)
: = - =1
sin(m + x) cot(2m — &) cosec(§ — )
Let us consider LHS:
tan(§ — x) sec(m — x) sin(—x)
sin(m + x) cot(2m — x) cosec(§ —

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

We know that sin (-x) = -sin Xx.

tan(90° x 1 — x) sec(90° x 2 — x) [—sin(z)]
sin(90° x 2 + x) cot(90° x 4 — x)cosec(90° x 1 — x|

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

(cot x)(—sec x)(—sin x)

(—sinx)(—cot x)(secx)

cot © secT ST

sinrcotr secT
1=RHS
~ LHS = RHS
Hence proved.

4. Prove that: sin? /18 + sin® /9 + sin® 7n/18 + sin® 47/9 = 2

Solution:
Let us consider LHS:
sin? /18 + sin? /9 + sin? 7w/18 + sin? 4n/9
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sin® /18 + sin? 2n/18 + sin? 7m/18 + sin® 8n/18
sin? /18 + sin? 2n/18 + sin? (n/2 - 2n/18) + sin? (n/2 — n/18)
We know that when n is odd, sin — cos.

sin? /18 + sin? 2n/18 + cos® 2n/18 + cos? 2n/18
when rearranged,

sin? /18 + cos? 2n/18 + sin® w/18 + cos? 2n/18
We know that sin® x + cos?x = 1.

So,

1+1

2 =RHS

«~ LHS = RHS

Hence proved.
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