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

EXERCISE 5.1

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) *

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) %> - 2ab
1 x [(sin®x + cos® x) 2 — 2sin® X cos’ X — sin’ X cos® x

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 0 = 1/sin 0;

sec 0 = 1/cos 6;

tan 6 = sin 6 / cos 0;

cot 0 = cos 0/ sin 0

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 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 Xx)
By using the formulas

cosec 0 = 1/sin 0;

sec 0 = 1/cos 6;

tan O =sin 6 / cos 0;

cot O = cos 0 / sin 0

Now,

1 1 COSX
— —1)———(1—rcosx)
sinx \cosx sinx

1 1 —cosx COSX

, — —— (1 —cosx)
sinx\ cosx sinx

(1 — cosx) ( 1 )
. — COSX
sinx COSX

(1 — cosx) 1 —cos?x
sinx COSX

By using the formula, 1 — cos?x = sin’x;
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(1 — msx) sin® x
sinx COSX

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

tanx — sinx
= RHS

~ LHS = RHS
Hence Proved.

5.
1—sin Xxcos X S X —CO0s™ X .
— =51 X
cosx(secx—cosecx) SI° X +C0s” X
Solution:
Let us consider the LHS:
1 =s1pX COSX i X —COs™ 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 1 (sinx)3 + (cosx)3
COS X Cosx sinx)

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

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

. X
Sinx — CDSK) (sinx + cosx) [(sinx)? + (cosx)? -sinx cosx]
COSXSinx

cosx(

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




RD Sharma Solutions for Class 11 Maths Chapter 5 —

Trigonometric Functions

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

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

sinx (1 — sinxcosx) X (1— sinxcosx)
sin X

= RHS

~» LHS = RHS

Hence Proved.

6.

tanx cot

: + - = (secr cosec T+ 1)
1 —cotr 1 —tanr :

Solution:
Let us consider the LHS:
tan r N cot T

1 —cotx 1 — tanz

By using the formula,
tan 0 =sin 0 / cos 0;
cotO=cos 0 /sin0
Now,

sinx COSX

COSX sinx
_ Cosx sinx

sinx o COSX

1

sinx COSX

COSX sinx
sinx —cosxXx = cosX — sinx

sinx COSX

sin® x cos?x

cosx(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
, + —
sinXxcosxXx sinxcosx

1 1

sinx cosx

+1

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

sec 0 = 1/cos 0;
cosecx Xsecx + 1
sec X cosec x + 1
=RHS

~ LHS = RHS

Hence Proved.

7.
sin® X +cos” X sin° X — cos X

SI1 X+ COsS X SI1 X —COS X

-

Solution:
Let us consider LHS:

sin® X +cos” X sin° X — cos X

SIN X+COSX sl X —COS X
By using the formula a® £ b®> = (a £ b) (a® + b’F 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 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 + 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+cosXx+sinX
l-sinx 1+cos x—sin x
Solution:
Let us Consider RHS:

l14cosx+sin X

1+cos X —sin X
(1 4 cosx) + (sinx)
(1 + cosx) — (sinx)

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

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

1+ 14+ 2cosx+ 2s5inx + 2sinXcosx
(1— sin’x) +cos?xX + 2cosx

We know, 1 — cos‘x = sin’x.
2+ 2cosx+ 2sinx + 2sinxcosx
C0S2X + cos2x + 2 cOosX

2+ 2cosx+2s5inx+ 2s8inxcosx
2cos2x+ 2cosx

2+ 2cosx+2sinx+ 2sinxcosx
CoS2X +cos?x + 2co8X

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

X
COSX COSX

(1+sinx)cosx
COS%X
We know, 1 — sin’x = cos?x.

(1+sinx)cosx
1-sinZx

(1+ sinx)cosx
(1 —sinx)(1+sinx)

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

10.
tan -~ x Ot X -2 sin” X cos’ X
1+ tan® x | l+cot’x  sin X cos X
Solution:
Let us consider LHS:
tan” 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
C053%x " 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)?
cosxsinx
We know, al+bf=(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.
. >
sin” @ COS® T ,
= 1 = SN T COS T
] +cotx | ~tanzx
Solution:
Let us consider LHS:
., 1)
Sin” cos®
1 +cotx 1l +tanr

By using the formula,
tan 6 = sin 0 / cos 6;
cotO=cos0/sin0

Now,
sin? x cos’x
48X sinx
SINX COSX
sin® x cos®x

sinx+ cosx sinx 4 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+sinxcosx

Sin x cos X
=RHS
~ LHS = RHS

Hence proved.

12.
; ; .
1 1 oy ) 1 —sin® rcos? x
n 7. T+ 2 — SIN° T CosT T = —5 >
SECE T — COS*T  eosecir — sinc 2+ sin-rcosir
Solution:
Let us consider LHS:

1 1 . 2 2
- —+ —— | sin® rcos®x
sec?x —cosixr  cosecir — sincr

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

1 1 - .
+ SIN“XCcos“X

—sin?x

— cos2x

C0S2X sin? x

cos?x N sin? x
1—cos*x 1-—sin*x

) sinx cos?x

(caszx(l —sin*x) + sin®? % (1 — cos*x)

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

sin® xcos?x
(1+sin?x)(1—sin?x)(1+ cos?x)(1— caszx))

We know. sin’x + cos’x = 1.

( 1 — cos®xsin*x —sin®xcos*x

s 2 2
: : sin” X cos® x
(1+ sin?x)cos?2x(1+ cos2x)sin? x)

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

l—sm Xcos X

2+sin’ X cos’ X
= RHS

~ LHS = RHS
Hence proved.

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

Let us consider LHS: (1 + tan o tan B) + (tan o, — tan )

1+ tan’ o tan® B + 2 tan o tan B + tan? o + tan® B — 2 tan o tan f§
1 + tan® o tan? B + tan? a + tan’ B

tan? o (tan®> B+ 1) + 1 (1 + tan’ B)

(1 + tan? B) (1 + tan® )

We know, 1 +tan® 0 = sec? 0

So,

sec? a sec’ B
= RHS

~ LHS =RHS

Hence proved.
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