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EX

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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