5. Trigonometric Functions

Exercise 5.1

1. Question
Prove the following identities

2y = tan?x + tan?x

sec?x - sec
Answer
LHS = sec*x - secx
= (sec?x) 2 - sec?x

We know sec26 =1 + tan2 0.

= (1 + tan?x) 2 - (1 + tan?x)

=1 + 2tan?x + tan?x - 1 - tan®x
= tan*x + tan?x = RHS

Hence proved.

2. Question

Prove the following identities
sinfx + cos®x = 1 - 3 sin?x cos2x
Answer

LHS = sin®x + cos®x

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

We know that a3 + b3 = (a + b) (a2 + b2 - ab)

= (sin?x + cos2x) [(sin%x)2 + (cos?x)? - sin?x cos?x]

We know that sinx + cos?x = 1 and a2 + b2 = (a + b)2 - 2ab

2% cos?x

=1 x [(sin?X + cos2x)? - 2sin?x cos2x - sin
= 12 - 3sin?x cos?x

= 1 - 3sin?x cos?x = RHS

Hence proved.

3. Question

Prove the following identities

(cosecx - sinx) (secx - cosx) (tanx + cotx) =1

Answer

LHS = (cosecx - sinx) (secx - cosx) (tanx + cotx)

cosB

1 1 sinB
We know that cosec 8 = ——;sech = ——;tanf8 = ——and cotf =
sin @ cos8 cos@

1 . 1 sinx cosx
=|———sinx — cosX +—
sinx COSX cosx sinx

1—sin®x 1-—cos?x sin®x+ cos?x

gin @

. X X .
sinx COSX sinx cosx



We know that sinx + cos?x = 1.

cos?x sin?x 1

, X X =
sinx co0sX sinxcosx
=1 = RHS
Hence proved.
4. Question
Prove the following identities
cosecx (secx - 1) - cotx (1 - cosx) = tanx - sinx
Answer

LHS = cosecx (secx - 1) - cotx (1 - cosx)

1 1 sin@ cos@
We know that cpsec = ——;sech = ——;tanf = —and coth = —
sin B cos8 cos@ sin B
1 1 COSX
=——|—=—-1)———=(1—cosx)
SINX \COSX Sinx

1 (1 — cosx) COSX

= 1—cosx
sinx ( )

sinx

1 —cosx 1
(5 )
sinx COSX
(1— COSX) 1—cos?x
-\ sinx COSX
We know that 1 - cos?x = sin?x.

(1 - cosx) sin? x
sinx COSX

COsX

sinx
=(1—cosx) ( )
COSX
sinx .
=———sinx
COSX

=tanx — sinx
= RHS

Hence proved.
5. Question

Prove the following identities

1—-sin xcos X SIN”X —COS™ X .
: =sinx

cosx(secx —cosecx) sin’X +cos’ X

Answer

1-sinxcosx sin® x—cos®x
LHS =

cosx(sec x—cosecx) sin? x+cos?x

1
We know that cosec® = —;sech =
sin B cos8

1 — sinxcosx (sinx)? — (cosx)?

X
1 1 (sinx)3 + (cosx)3
COs X{cosx sinx)




We know that a3 + b3 = (a + b) (&2 + b2 - ab)

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

- X
SinX — COSX, " (sinx + cosx) [(sinx)? + (cosx)? -sinx cosx]

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

We know that sinx + cos?x = 1.

1
(1—sinxcosx)

sinx (1 — sinxcosx) x

sinx

= RHS
Hence proved.
6. Question

Prove the following identities

fanx cot X

+ = (secx cosecx + 1)
l-cotx 1—-tan X

Answer

tanx cotx
LHS = +
l—cotx l1-tanx

We know that tan 8 = *™° and cotg = <=2
cos8 sinB
sinx COSX
COSX sinx
_ Ccosx _sinx
5Inx COSX
sinx COSX
_ COSX sinx
sinx —cosxXx cosX— sinx
sinx COSX
sin?x cos?x

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

sin®x — cos®x

sinx cosx (sinx — cosx)

We know that a3 - b3 = (a - b) (a2 + b2 + ab)

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

sinxcos x(sinx — cosx)

We know that sinx + cos?x = 1.

[1+sinx cos¥]
sinxcosx

1 sinxcosx
; +—
sinxcosx sinxcosx

1 1
=——x——+1
SINX COSX



1
We know that cosec® = —;sech =
sin B cos8

= cosecx X secx + 1
= secx cosecx + 1
= RHS

Hence proved.

7. Question

Prove the following identities

sin° X +cos° X sin° X —cos” X

A
SI X + COS X Sl X —COS X

Answer

LHS — sin® x+cos®x  sin® x—cos®x

sin x+cosx sin X—COsX

We know that a3 + b3 = (a + b) (a2 + b2F ab)

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

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

sinxXx — cosx

We know that sin?x + cos2x = 1.

=1 - sinx cosx + 1 + sinx cosx
=2

= RHS

Hence proved.

8. Question

Prove the following identities

(secx sec y + tanx tan y)2 - (secx tany + tanx secy)? =1

Answer
LHS = (secx sec y + tanx tan y)? - (secx tan y + tanx sec y)?2

= [(secx sec y)? + (tanx tan y)2 + 2 (secx sec y) (tanx tan y)] - [(secx tan y)? + (tanx sec y)? + 2 (secx tan y)
(tanx sec y)]

= [sec?x sec? y + tan?x tan? y + 2 (secx sec y) (tanx tan y)] - [sec?x tan? y + tanx sec? y + 2 (sec?x tan? y)
(tanx 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 that sec2x - tan?x = 1.

=sec?x x 1 -tan’x x 1

sec2x - tan?x

=1



= RHS
Hence proved.
9. Question

Prove the following identities

Cos X 1+cos X +sin X

l-sinx 1+cosx—sinXx

Answer

RHS — l+cosx+sin x

l+cosx—sin x

_ (1+cosx) + (sinx)
"~ (1 +cosx) — (sinx)

_ (1 +cosx) + (sinx) (1 + cosx) + (sinx)
~ (1+cosx)—(sinx) " (1 + cosx) + (sinx)

_ [(1+cosx) + (sinx)]?
" (14 cosx)2— (sinx)2

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

1+ cos?x+ 2cosx +sin?x + 2sinx + 2 sinx cosx

1+ cos2x+ 2cosx —sin?x

We know that sinx + cos?x = 1.

1+1+2cosx+ 2s5inx+ 2sinxcosx
~ (1—sin?x) +cos2X + 2c0SX

We know that 1 - cos?x = sin?x.

2+ 2cosx+2s5inx+ 2sinxcosx

c0s2X + cos2x + 2cosx

2+ 2cosx+2sinx+ 2sinxcosx

2 cos2xX+ 2cosx

2+ 2cosx+2s5inx+ 2sinxcosx

c0s2X + 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
= *

COSX COSX

(1+sinx)cosx
B cos2x

We know that 1 - sinx = cos?x.

(1+sinx)cosx
- 1-sin2x




(1+ sinx)cosx
(1 —sinx)(1+sinx)

COSX
"~ 1-—sinx

= LHS

Hence proved.

10. Question

Prove the following identities

3 3 . 2 2
tan” x cot™ X 1-2sm X cos™ X
l+tan"x l+cot™x sin X cos X
Answer
LHS _ tan® x cot®x

i+tan®x  1+cot®x

We know that 1 + tarn?x = sec?x and 1 + cot?x = cosecZ

tan®x  cot®x

= +
sec?x cosec?x

sin®x  cos®x
c0S3X N sin®x
1 1

Cc0S<X sinx

sin®*x cos3x

+—
cosx  sinx
sin* x + cos*x
cosxsinx
(sin®x)? + (cos?x)?
N cosxsinx

We know that a2 + b2 = (a + b)2 - 2ab

(sin®x+ cos?x)? — 2sin®xcos?x

sinxcosx

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

1? — 2sin®xcos?x
sinxcosx

1 — 2sin®xcos?x

sinxcosx
= RHS
Hence proved.
11. Question

Prove the following identities

SIn” X Cos™ X .
1— _ = sinx cosx

l+cotx l+tanx

Answer



LHS — 1 _ sin® x _ cos® x

1+cotx 1+tanx

We know that tan 8 = =28 and cotg = &8
cosf sin @
) sin? x cos?x
- CosXx 14 sinx
SInx COSX
sin® x cos3x

sinx+ cosx sinx+ cosx

sinx + cosx — (sin®x + cos®x)
B sinx + cosx

We know that a3 + b3 = (a + b) (a2 + b2- 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 + cos2x) + sinx cosx
We know that sin?x + cos2x = 1.
=1-1 4+ sinx cosx

= sinX CosXx

= RHS

Hence proved.

12. Question

Prove the following identities

1 1 Voo 5 l-sin“xcos x
. — + . | sin®x cos®x = _ _
SECTX —C0% X cosecX—sm X 2+sm X cos X
Answer
1
LHS = ( ) in? x cos?
sec?x—cos®x cosec®x—sin®x SHI"XCOoS™X

1 1
We know that cosec 8 = —:secf=—
sin 8 cosB

1 1 5 5
= + SIN“Xcos x
1 2 in2
— COS°X —sin®x

COSZX sin?x

cos?x sin?x
1

+ , sinxcos’x
—cos*x 1- sur’ex)

(coszx[l —sin*x) + sin?x (1 — cos*x)

22 2
sin“xcos®x
(1—cos*x)(1—sin*x) )

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

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

We know that sinx + cos?x = 1.



1 — cos®xsin*x —sin®xcos*x , ,
= , , sin®x cos® x
(1+ sin?x)cos2x(1 + cos2x)sin?x

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

1 —cos?xsin?x

T ‘2 +sin?x cos?x

= RHS

Hence proved.

13. Question

Prove the following identities

(1 + tan o tan B)? + (tan a - tan B)? = sec? a sec? B
Answer

LHS = (1 + tan a tan By + (tan a - tan B)?

=1+ tanZatan? B + 2 tan atan B + tan? a + tan? B - 2 tan o tan B
=1+ tan? atan? B + tan? o + tan? B

=tan? a (tanZB + 1) + 1 (1 + tar? B)

= (1 + tan? B) (1 + tan? a)

We know that 1 + tan? 6 = sec?

2 o sec? B

sec
= RHS

Hence proved.
14. Question

Prove the following identities

(I1+cot x +tan X )(sin X —cos X)) 5 5

= Sin“x COS*X

SEC3 X— C'DSEC3 X

Answer

LHS — (1+cotx+tanx)(sinx—cosx)

sec? x—cosec®x

cosB
gin @

1 1 sinB
We know that cosec8 = ——;sech = ——;tanf8 = ——and cotf =
sin @ cos8 cos@

COSX sinx

sinx cosx) (sinx — cosx)

1 1
cos3x  sin®x

_(l—i-

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

sin®x — cos3x

We know that a3 - b3 = (a - b) (a2 + b2+ ab)

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

~ (sinx — cosx)(sin?x + cos2x + sinxcos x)



(1 + sinx cosx)(sinx — cosx)(sin®x cos*x)
- (sinx — cosx)(1+ sinxcosx)

= sin2x cos?*

= RHS
Hence proved.
15. Question

Prove the following identities

251 X COS X —COS X
—— =cot X

l-sin X +sin“X —cos™ X

Answer

2 sinXcosSX—COSX
LHS =

1—sinx+sin® x—cos®x

We know that 1 - cos?x = sin?x

cosx(2sinx —1)
 sin?x +sin?x —sinx

cosx(2sinx— 1)
~ 2sin?x — sinx

cosx(2sinx— 1)

~ sinx(2sinx — 1)

COSX

~ sinx

= cotx

= RHS

Hence proved.

16. Question

Prove the following identities

cosx (tanx + 2) (2 tanx + 1) = 2 secx + 5 sinx
Answer

LHS = cosx (tanx + 2) (2 tanx + 1)

= cosx (2 tan?x + 5 tanx + 2)

2sin®x 5sinx
= C0SX + + 2

cosZx COSX

We know that tan g = 528
cos8

2sin’x + 5sinxcosx + 2 cos?x

COSX

2+ 5sinxcosx

COsX

2 . bsinxcosx
 COSX COSX

= 2 secx + 5 sinx



= RHS
Hence proved.

17. Question

2sin X l—cos X +sin X |
If a= . . then prove that . is also equal to a.
l+cosx+sm X l+sin X
Answer
Given 1= 2sinx

l+cosx+sinx

Rationalizing the denominator,

2 sinx (1+sinx) — cosx

" 1+ cosx+sinx  (1+sinx)— cosx

2sinx [(1 + sinx) — cos x]

(1+sinx)? —cos?x

2sinx [(1+ sinx) — cosx]
~ 1+sin2x+ 2sinx — cos2x

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

2sinx [(1 + sinx) — cosx]
B 2 sinx (1 + sinx)

(1+sinx) — cosx
B 1 + sinx

1— cosx +sinx
1+sinx

Sod =

Hence proved.

18. Question

2 bg

If gin x = aq;ﬂ find the values of tanx, secx and cosecx
a-+b-
Answer

2 2
Given sipx = > =
aZ+b?

We know that sin?x + cos?x = 1-cos2x =1 - sin?x

a2 — b2 2
= cos’x = l—(—)

_ (@ +b*+2a°h%) — (a* +b* — 2a%b?)

(aZ +b2)2
B 43%h?
" (a? +b2)2
Z2ab
= COSX =

(a% + b?)?



a?_bQ

; sinx 2Z+D02 (32 — b2)
= tanx = = =
cOSX 2ab 2ab
(a2 + b2)2
1 1 (a2 +b?)?
= SeCX = —— = ——p— = ———
(a2 + b2)2
1 1 aZ +b?
= COSecx = = =
sinx az—b? g2 p2
aZ + b2

19. Question

If tanx:E_thenfindthevalueof\]a_b _\/a _b.
a a—b a+bh

Answer

Given tanx = b/a

atb Ja—-b
a—b Ja+tb

1+t:=un=<;Jr 1—tanx
~ J1—tanx 1+ tanx
tanx+ 14+ 1—tanx

Vv1—tan?x

2
Vv1—tan?x

1

(=3

1+—

'_l
+
R R=nloy

1__

2 cosx

VcosZx —sinZx

a+b a—b 2 cosx
a—b a+b \cosZx— sin?x

20. Question

a asinx—bcosx z7_p?
If tan x = —. show that — ==
b asmx+bcosx Z2.p?

Answer

Given tanx = a/b

LHS — asinx—bcosx

asinx+bcosx

Dividing by b cosx,

atanx

T !

—atanx
b +1

Substituting value of tanx,

a2_]:'2

T aZ+ b2



= RHS

Hence proved.

21. Question

If cosecx - sinx = a3, secx - cosx = b3, then prove that a2 b2 (a2 + b?) = 1.
Answer

Given cosecx - sinx = a3

We know that cosecx = 1/ sinx.

1 : 3
= ———sinx=a
sinx
a2
1—sin“x _ .3

sinx

We know that 1 - sinx = cos2x

1

cam (X))

sinx
Also given secx - cosx = b3

We know that secx = 1/ cosx

1 3
= —— —C08X =4
COSX

1—cos?x
= ——— =12
COSX

3

We know that 1 - cos?x = sin?x

1

4= (&H)E (2)

COSX

Consider LHS = a2b? (a2 + b?)

1 1 142
cos?x\? (sin® x\3 cos?x\3 N sin? x
N sinx COSX sinx COSX

2 2
. 2[ (cos*’x)3 (sin’x)3
= (sinxcosx)3 +

L]

2 2
(sinx)3  (cosx)3

2 2
. 2[ (cos*x)3 + (sin®x)3
= (sinxcosx)3

2 2
(sinx)3(cosx)3
2 cos?x +sin®x

= (sinxcosx)i(———=)
(sinxcosx)3

We know that cosZ + sin?x = 1
=1

= RHS

Hence proved.

22. Question



If cotx(1 + sinx) = 4m and cotx(1 - sinx) = 4n, prove that (m? - n2)2 = mn.

Answer

Given 4m = cotx (1+ sinx) and 4n = cotx (1 - sinx)
Multiplying both equations, we get

= 16mn = cot?x (1 - sin®x)

We know that 1 - sinx = cos2x

= 16mn = cot?x cos?x

4.

CO5™ X
mn=———.. (1)
16sin®x

Squaring the given equations and then subtracting,
= 16m? = cot?x (1+ sinx)? and 16n2 = cot?x (1 - sinx)?2
= 16m? - 16n2 = cot?x (4 sinx)

cot? xsinx
4

~m?—n?=

Squaring both sides,

cot*x sin? x
16

= (m*—-n?)*=

cos®xsin®x
= (1112 - 112)2 =" (2)
16sin®x

From (1) and (2),
= (Mm2-n2) =mn
Hence proved.

23. Question

If sinx + cosx = m, then prove that sirPx + cos®x =

4 —3(_1113 - 1']'

Answer

Given sinx + cosx = m

. 4-3(m?-1)"
We have to prove that gin6y + cos6% — {1: )

Proof:
LHS = sin®x + cos®x
= (sin?x)3 + (cos?x)3

We know that a3 + b3 = (a + b) (a2 + b2- ab)

= (sin?x + cos?x)3 - 3sinx cos2x(sin?x + cos?x)
=1 - 3 sin?x cos2x

RHS _ 4-3(m*-1)°
4

4 — 3((sinx+ cosx)?— 1)
- 4

4

where m?2 < 2



4 — 3(sin®x + cos?x + 2sinxcosx — 1)?
- 4

4 — 3(sin’x — (1 — cos®x) + 2sinx cosx)?
B 4

4 — 3 x 4sin®xcos?x
- 4

= 1 - 3 sinx cos2x

LHS = RHS

Hence proved.

24. Question

If a = secx - tanx and b = cosecx + cotx, then show thatab+a-b+ 1 =0.
Answer

Given a = secx - tanx and b = cosecx + cotx

1-sinx l+cosx
a="""andb=—
COSX sinx

LHS=ab+a-b+1

1—sinxy /1 +cosx 1—sinx 1+cosx
= (oo ) oy ) +1

COSX sinx COSX sinx

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

sinxcosx

1 —sin®x — cos?®x

sinxcosx
=0 = RHS
Hence proved.
25. Question

Prove that :

l1—sin x 1+sin x 2 T
: a4 : = — . where Z =x -1
1+sm x l—sm x COos X 2

Answer
1-sinx 1+sinx
— + ,
1+sinx 1-sinx

1—sinx(1 —sinx) 1+ sinx (1 +sinx)
1+ sinx(1 —sinx) 1—sinx (1 +sinx)

LHS =

(1—sinx)?
(1—sin?x)

1—sinx+ 1+sinx

COSX




= — 2 [ m/2 <x < nand in second quadrant, cosx is negative]

COSX

= RHS

Hence proved.

26 A. Question

If T, = sin"x + cos"x, prove that

T,-Ts; Ts-T,
Tl T3

Answer
Given T, = sin™x + cos"x

LHS = =—T=

1

(sin®x + cos®*x) — (sin® x + cos’x)
B sinx + cosx

sin®x — sin®x + cos®x — cos®x

sinx + cosx

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

sin® xcos?x + cos?xsin®x

sinx+ cos x

sin® x cos?x (sinx + cosx)
B sinx + cosx

2

= sin?x cos2x

RHS = =

3

(sin®x + cos>x) — (sin” x + cos’x)
B sin®x + cos3x

sin®x —sin” x + cos®x — cos’ x

sin®x + cos3x

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

sin® x cos?x + cos®x sin’x

sinx+ cos x

sin®x cos?x (sin®*x + cos®x)
B sin®x + cos3x

2y cos?x

= sin
LHS = RHS
Hence proved.
26 B. Question

If T, = sin"x + cos"x, prove that

2T-3T4+1=0



Answer

Given T, = sin"x + cos"x

LHS = 2Tg-3T4 + 1

= 2 (sin®x + cos®x) - 3 (sin*x + cos*x) + 1

= 2 (sin?x + cos2x) (sinx + cos*x - cos2x sin?x) - 3 (sin®x + cos*x) + 1

We know that sinx + cos?x = 1.

= 2 (1) (sin®x + cos*x - cos2x sin?x) - 3 (sin*x + cos*x) + 1
= 2sin?x + 2cos*x - 2sin?x cos2x - 3sin?x - 3cos*x + 1

= - (sin?x + cos?x) - 2sin?x cos2x + 1

= - (sin?x + cos?x) 2 + 1

=-1+1

-0

= RHS

Hence proved.

26 C. Question

If T, = sin"x + cos"x, prove that

6T1p-15Tg+10Tg-1=0

Answer

Given T, = sin"x + cos"x

LHS = 6Ty - 15 Tg + 10Tg - 1

= 6 (sin10x + cos10x) - 15 (sin®x + cos8x) + 10 (sin®x + cosbx) - 1

= 6 (sin®x + cos®x) (sin%x + cos?x) - cos?x sin*x (sin?x + cos2x) - 15 (sinx + cos®x) (sin?x + cos2x) - cos2x
sin2x (sin*x + cos?*x) + 10 (sin?x + cos?x) (sin*x + cos*x - cos2x sin?x) - 1

We know that sinx + cos?x = 1.

2

=6 [(1 - 3 sin?x cos?x) (1 - 2 sin?x cos?x) - sin%x cos?x] - 15 [(1 - 3 sin?x cos?x) - sin®x cos2x (1 - 2 sin®x

cos2x)] + 10 (1 - 3 sin?x cos2x) - 1
=6 (1 - 5 sin®x cos?x + 5 sin*x cos?x) - 15 (1 - 4 sin®x cos2x + 2 sin%x cos*x) + 10 (1 - 3 sin?x cos?x) - 1

= 6 - 30 sin?x cos2x + 30 sin*x cos*x - 15 + 60 sin?x cos?x - 30 sin%x cos*x + 10 - 30 sin?x cos2x - 1

=6-15+10-1
=0
= RHS

Hence proved.

Exercise 5.2
1 A. Question

Find the values of the other five trigonometric functions in each of the following:



-
cot x = 1—_): in quadrant Il
q

Answer
Given cotx = 12/5 andx is in quadrant llI

In third quadrant, tanx and cotx are positive and sinx, cosx and secx & cosecx are negative.

1 | rarag——s — . 1
Al X = —, COSeCX = \.1+ cotZx »5INY = ,CO5X =
cotx cosec x

t
We know that
—y/1 —sin?x and secx =

COSX

1 5
ﬁtallx—g—ﬁ
5
1232
= C0Secxy= — 1+(—)
5
25 + 144
N 25
169
N 25
13
5
, 1 5
= sinx = —13f5_ 3
-5 2
- (-
= COSX 13
169 — 25
N 169
144
- 169
12
13
1 13
= _—_ = —
SeCX =—7 2
13

1 B. Question

Find the values of the other five trigonometric functions in each of the following:

Cos ¥ = —__x inquadrantll

b | —

Answer
Given cotx = -1/2 andx is in quadrant I|

In second quadrant, sinx and cosecx are positive and tanx, cotx and cosx & secx are negative.



. _ — ) _ sin x ) _ 1 ) _ 1 _
We know that sin x = /1 — cos2x ;tanx = P (COtX = ——; cosecx= g andsecx =

tanx O5X

3
T4
2
V3
=:-tanx=_il=—\f§
2
. 1 1
=cotx=—z== ——
-3 V3
1 2
= CoSeCX=—=—
TERRE
2
1
=:-secx=3= -2
2

1 C. Question

Find the values of the other five trigonometric functions in each of the following:

tan x == _x in quadrant Il

ALV

Answer
Given tanx = 3/4 andx is in quadrant lll

In third quadrant, tanx and cotx are positive and sinx, cosx, secx and cosecx are negative.

sin x

i —_— |I p— . —_—
sin x=+v1 —cos2x ;tanx = -

1 1
yCOLX =——; COSeCX=— andsecx =
tanx sinx

.l
OSX

We know that

—/1+ tan?x
1
= cotx=§=—
4
3 2
=secx= — |1+ (—)
4




—4
=sinx= — |1— (—)
25— 16
25
9
5

25
3
5

= C0secxX =

oo
=

Ll W

(%]

1 D. Question

Find the values of the other five trigonometric functions in each of the following:

sin x == _x in quatrant |

h |

Answer
Given sinx = 3/5 andx is in first quadrant.

In first quadrant, all trigonometric ratios are positive.

gin x 1 . | EmT——
Al X = —_{j cosecx= ——,;58Inx = :C08X= 1 —sin?x andsecx =

t r
We know that ) COS3 sinx cosecx

COSX

|
L\-.'.|||—1

|
] o

| L

= tanx =

(SRR

= cotx =

Bl = o) o L



= COs5ecCXx =

| W =
Wt

= SeCX =

T | =
Il
W | o

2. Question
-
If sin x = _= and lies in the second quadrant, find the value of secx + tanx.
13
Answer
Given sinx = 12/13 andx lies in the second quadrant.

In second quadrant, sinx and cosecx are positive and all other ratios are negative.

We know that ¢ps x = /1 — sinZx

) (12)2
cosx=— [1—|—=
13
. 144
N 169

We know that tanx = sinx /cosx and secx = 1/cosx

F
= 12
=tanx =2 = ——
E =1
1 13
> 88Xl =—== ——
E =1
Ssecx +tanx = —£+(—1—_3)
= =
—12-13
5
25 c
=—5=

3. Question

. 9 3nt .
If sin x == _tan \_,-':i and E<X (;F[(V(_T_ find the value of 8 tan x—\Esec V.
- o) o) - o) -

]

Answer
Given sinx = 3/5, tany = 1/2 andg <x<m<y< a;_—“

Thus, x is in second quadrant and y is in third quadrant.



In second quadrant, cosx and tanx are negative.

In third quadrant, sec y is negative.

gin x

— —_ —_ i —
We know that cosx = —/1 —sin?x andtanx = oox

= cosx= — Jl—@)z

. 9
N 25
25—9
N 25
16
25

2
= -3
2 tanx =& =—
=]

ul

We know that gac y= —/1+tan?y

2

= secy = — 1+(—)

2
1
Z_’H(E)

4+1

4

3 /s
- 8tanx —V5secy = 8 (_Z) -5 (_%)

4. Question

If sinx + cosx = 0 andx lies in the fourth quadrant, find sinx and cosx.
Answer

Given sinx + cosx = 0 andx lies in fourth quadrant.

=sinX = -COSX



sinx

COSX
Stanx = -1
In fourth quadrant, cosx and secx are positive and all other ratios are negative.

1 P— — —
sinx = —/1 —cosZx

]

We know that secx = /1 + tan?x ;cosx = i

= secx = Jl +(-12=v2

1
2
1
= 5
. 1 q 1
~8inx = ——=andcosx = —
V2 V2
5. Question
3 it : : , .
If cos x =—2 and 1 <« x = ——_ find the values of other five trigonometric functions and hence evaluate
5 “

- -

cosec X +col x

secXx—tan X
Answer
Given cosx= -3/5 and n <x < 3m/2

It is in the third quadrant. Here, tanx and cotx are positive and all other rations are negative.

. _ — . sinx ) _ 1 ) _ 1 _ 1
We know that sinx = —/1 — cos?x ;tanx—— ;cotX = — ;secx = — and cosecx = —
COSX tanx COSX SInx




|
'S

=tfanx =

Hoal
|

= Cotx = =

w i

1
=>SeCX === —

=

o
w

1
= CO0SeCX=—m= —
E

= |

-5 3
cosecB +cot® T

7
sech —tanf -5 4
3 3

Exercise 5.3

1 A. Question

Find the values of the following trigonometric ratios:
5

. JT
S5111—
3

Answer
Given sin 2T
3

5m

=T (2*x 180)° = 300°

= (90° x 3+ 30°)

300° lies in fourth quadrant in which sine function is negative.
-+ sin (Jg—ﬂ) = 5in(3007)

= sin(90° x 3 + 30°)

= —cos30°

—3

2



1 B. Question

Find the values of the following trigonometric ratios:
sin 17 nt

Answer

Given sin 17n

= sin 17n =sin 3060°

= 3060° =90° x 34 + 0°

3060° is in negative direction of x-axis i.e. on boundary line of Il and Il quadrants.
. sin (3060°)= sin(90° x 34 + 0°)

= -sin 0°

=0

1 C. Question

Find the values of the following trigonometric ratios:

11lm
tan

Answer

Given tan(11m/6)

11m 11 o
ﬁ'i;'= CE‘X 180 )
=330°

330° lies in fourth quadrant in which tangent function is negative.

11m

(T) = tan(3307)
=tan (90° x 3+60°)

=-cot 60°

-

1 D. Question

Find the values of the following trigonometric ratios:

257

cos

Answer
. —25m
Given cos (T)

—25m o
= cos (T) = cos(—1125°)
= €0s (-1125°) = cos (1125°)
= cos (90° x 12 + 45°)

1125° lies in first quadrant in which cosine function is positive.

.. €0os (1125°) = cos (90°x 12 + 45°)



= cos (45°)
=1/V2
1 E. Question

Find the values of the following trigonometric ratios:

T
tan —
4
Answer

Given tan 7n/4

7
= tanT = tan 315°

= 315° = (90° x 3 + 45°)

315° lies in fourth quadrant in which tangent function is negative.
-~ tan (315°) = tan (90° x 3 + 45°)

=-cot 45°

=-1

1 F. Question

Find the values of the following trigonometric ratios:

17w
s ——
6

Answer
. 17
Given sin?ﬂ

171
= sin? = s5in510°

= 510° = (90° x 5 + 60°)

510° lies in second quadrant in which sine function is positive.
~sin (510°) = sin (90° x 5 + 60°)

= cos (60°)

=1/2

1 G. Question

Find the values of the following trigonometric ratios:

197
cos——
6

Answer
. 19m
Given cos—

191
= cos? = cos570°

=570° = (90° x 6 + 30°)

570° lies in third quadrant in which cosine function is negative.



.. €os (570°) = cos (90° x 6 + 30°)
= -cos (30°)

V3

2
1 H. Question

Find the values of the following trigonometric ratios:

. [ llm
sim| ———
6

Answer
. . {11
Given sin (Tﬂ)

—11m
= 5in—330°

= sin

= -sin 330° = -sin (90° x 3 + 60°)

330° lies in the fourth quadrant in which the sine function is negative.
. sin (-330)° = -sin (90° x 3 + 60°)

= - (-cos 60°)

=-(-1/2)

=1/2

1 I. Question

Find the values of the following trigonometric ratios:

20w

cosec

Answer

. 20
Given cosec (— Tﬂ)

20m
= cosec (— T) = cosec(—1200°)

= cosec (-1200°) = cosec (1200°)

=cosec (90° x 13 + 30)

1200° lies in second quadrant in which cosec function is positive.
. cosec (-1200°)= -cosec (90° x 13 + 30°)

= -sec 30°

1 ). Question

Find the values of the following trigonometric ratios:

[ 13w
tan| ———
4




Answer
Given tan (%1)

—13m
= tan —585°

= tan

= -tan 585° = -tan (90° x 6 + 45°)

585° lies in the third quadrant in which the tangent function is positive.
-~ tan (-585)° = -tan (90° x 6 + 45°)

= - (tan 45°)

=-1

1 K. Question

Find the values of the following trigonometric ratios:

197
cos——
4

Answer
. 19m
Given COST

191
= COST = cos 8557

= 855° = 90° x 9 + 45°
855° lies in the second quadrant in which the cosine function is negative.
. €os 855° = cos (90° x 9 + 45°)

= -sin 45°

|
—

B3]

W

1 L. Question

Find the values of the following trigonometric ratios:

41n

sin

Answer

. . 41
Given 511171-[

41m
= sinT = §in 1845°
= sin 1845° = 90° x 20 + 45°
1845° lies in the first quadrant in which the sine function is positive.
. sin 1845° = sin (90° x 20 + 45°)

= sin 45°

il

N

1 M. Question



Find the values of the following trigonometric ratios:

307
cos——
4

Answer
. 29m
Given COST

391
= COST = cos17565"°

= 1755° = 90° x 19 + 45°

1755° lies in the fourth quadrant in which the cosine function is positive.
. €os 1755° = cos (90° x 19 + 45°)

= sin 45°

1
V2

1 N. Question

Find the values of the following trigonometric ratios:

151n

sin

Answer
Given Sinﬂ
6

151m

= sin = sin4530°

= sin 4530° = 90° x 50 + 30°

4530° lies in the third quadrant in which the sine function is negative.
. sin 4530° = sin (90° x 50 + 30°)

= -sin 30°

=-1/2

2 A. Question

prove that :

tan 225° cot 405° + tan 765° cot 675° =0

Answer

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



= RHS
Hence proved.
2 B. Question

prove that :

. 8w 23w 137 . 357 1
5111 — COs +Cos sin =

Answer

LHS = sin 2= cos =7 + cos—T sin o
a2 (3] a2 5]
= 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°]

3 B 1
272 272
=3/4-1/4

= 2/4

=1/2

= RHS

Hence proved.
2 C. Question

prove that :

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

| =

Answer
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+4+0+1/2

=1/2

= RHS

Hence proved.

2 D. Question

prove that :

tan (-225°) cot (-405°) - tan (-765°) cot (675°) = 0
Answer

LHS = tan (-225°) 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+4+1x(1)

=1-1
=0
= RHS

Hence proved.

2 E. Question

prove that :

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

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

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

= c0s 570° sin 510° + [-sin (330°)] cos (390°)

= c0s 570° sin 510° - sin (330°) cos (390°)

= c0s (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° + 6 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

Hence proved.

2 F. Question

prove that :

171 3-443

Ilm . 4m 3 ) T > 1
tan — — 2sin — — —cosec” — +4cos” =
3 6 4 4 6 2

Answer

1im . 4m 3 1 17m
LHS = tan— — 25111?—=—Lcosec21+ 4COSZT

: 11 x 180° 5 si 4x180° 3 218[Jl°_'_4 , 17 X 180°
= tan 3 sin G 4cn:)sec 2 Cos G

3
= tan 660° — 2s5in 120° — 3 [cosec 45]% + 4[cos510°]?

= 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° + 8 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°]2 + [-sin 60°]2

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

2

243 3 /3
SN S N Y
2 4 2
6 12
v v 777
3— 43
2
= RHS

Hence proved.
2 G. Question
prove that :

. T T . 5m T
SSmgsec— —4sm —-cot—=1

Answer
. T s . O by
LHS = 3 sin—sec— — 4 sin— cot—
& 3 & 4

180° 180° ~ 5(180%) 180°
sec —45sin A cot 2

= 3 sin 30° sec 60° - 4 sin 150° cot 45°

= 3sin

= 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

Hence proved.
3 A. Question

Prove that :

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

sec(m/2+X)cos Xxcot(mT+X)

Answer

cos(2m+x)cosec (2m+x) tan(§+ x)

LHS =

T
sec(;+x) cosxcot{m+x)

COSXCosec X[— cotx]
~ [—cosec x] cosx cotx

— COSXCOSec XCotx

—C0SeC XCoSX Ccotx



=1
= RHS

Hence proved.
3 B. Question

Prove that :

cosec(QO” —x)—cot(450° —x) tan(lSO” —x)—sec(lSO“ —x)

5
CDSEC(QOO —x)—ta11(180° —x) ta11(360° —x)—sec(—x) )
Answer

LHS — cosee (90°+x)+cot(430°+x) = tan(180°+x)+sec{180°-x)
" cosec(90°—x)+tan(180°—x) tan(260°+x)—sec(—x)

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

 cosec(90° —x) + tan(90° x 2 —x) tan(90° x 4 + x) — sec(—x)
We know that when n is odd, cosec = sec and also sec (-x) = secx.

secx + cot(90° X 5 + x) tan(90° x 2 + x) + sec(90° x 2 —x)
~ cosec(90° —x) + tan(90° X 2 —x) tan(90° x 4 + x) — sec(x)

secX —tanx tfanx —secx

= +
secXx —tanx tanx —secx

=1+1
=2

= RHS

Hence proved.
3 C. Question

Prove that :

sin( T—X)cos

- .
—+X |fan
A

3] '
—T—XJCOT(ZE—X}
3

3n J
—X
3

-

sin(2m—xX )cos(2m+ X )cosec(—X )sin

Answer

sin(m—x) cos{g+ x) tan{%—x:] cot(2m—x)

LHS =

sin(2m—x)cos{ 2m+x)cosec (—x) sin(%—x:]

sin(180° — x) cos(90° + x) tan(270° — x) cot(360° — x)
~ 5in(360° — x) cos(360° + x) cosec (—x)sin(270° — x)

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

sin(90° x 2 — x) cos(90° x 1 + x) tan(90° x 3 — x) cot(90° x 4 —x)
~ sin(90° x 4 —x) 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.

[— sinx][— sinx] cotx [— cotx]

- [—sinx] cosx [—cosec x][— cos X]



sinx cot®x

Sin X cosec XC0Ss XCOS X

cos?x

sin? x

sin? x %

1
- _— 2
SINX X o= X 052X

cos?x

 cos?x

=1

= RHS

Hence proved.
3 D. Question

Prove that :

{1—c0tx—sec

| A

—XJ}zicc}tx

LHS = [1 + cotx — sec G+ X)}{l-ﬁ- cotx + sec GJr X )}

I —

w

2| 2

L

Answer

= {1 + cotx - (-cosecx)} {1 + cotx + (-cosecx)}
= {1 + cotx + cosecx} {1 + cotx - cosecx}

= {(1 + cotx) + (cosecx)} {(1 + cotx) - (cosecx)}

We know that (a + b) (a-b) =& - b2

= (1 + cotx)? - (cosecx)?

=1 + cot?x + 2 cotx - cosec?x

We know that 1 + cot?x = cosec?

= cosec?x + 2 cotx - cosec?x
= 2 cotx

= RHS

Hence proved.

3 E. Question

Prove that :

T
fan| —
-

—x]sec(n—x)sin(—x}

_X]

=1

sin(7m+xX)cot(2m —X Jcosec

o] A

Answer

tan(g—x) sec(m—x) sin(—x)

LHS =

S]'11(1'[+K]C0hi2‘1'[—3-.']COSE[{E—}.’)

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




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

tan(90° x 1 — x) sec(90° x 2 — x) [— sin(x)]
~ 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.

_ [cotx][—secx][-sinx]
~ [—sinx][— cotx][secx]

cotxsecxsinx
 cotxsecxsinx

=1
= RHS
Hence proved.

4. Question

Prove that :
. 2 T . 2 TE . 2 T .2 4T -
S11- + 5117 ——+ 511 -+ 51117 = 2
9 8 9
Answer
LHS = sin® = + sin%Z + sin? = + sin? =
18 9 18 9
|2T[+ |22T[+ |27T[+ . 8m
= sin* — + sin“ —+ sin“ —+ sin“—
18 18 18 18
|2T[+|22T[+|2(TL' ?.TI.')+|2(TL' TII)
=sin“—+sin“—+sin“{-——— sin“{———
18 18 2 18 2 18

We know that when n is odd, sin = cos.

= sin? EJr sin? Z—T[Jr coszz—ﬂ+ l:l:)s21
N 18 18 18 18

= gin? = + cos? A + sin? Z—H + cos? z—ﬂ
B 18 18 18 18

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

=1+1
=2

= RHS

Hence proved.

5. Question

Prove that :
3n 57 3n
sec —X |sec| X—— |+tan| —+x |tan| x—— | =-1
2 2 2 2
Answer

LHS = sec @—n — x) sec (x — %ﬂ) + tan (:—ﬂ + x) tan (x — gz—ﬂ)

e (2 () ()



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

e85

=sec(gx3—x)sec@x5—x)—tan(g><5+x)tan(g><3—x)

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

= [-cosecx] [cosecx] - [-cotx] [cotx]

= -cosec?x + cot®x

= - [cosec?x - cot?x]

We know that cosecZx - cotZx = 1

=-1

= RHS

Hence proved.

6. Question

In a AABC, prove that :

i,cos(A+B)+cosC=0

A+B

ii. cos

-

A+B C
1. tan =cot—

[

Answer

We know that in AABC,A+B+C=n
(i) Here A+ B=mn-C

LHS = cos (A + B) + cos C

=cos (m-C) + cosC

We know that cos (m-C) = -cos C

=-cosC+ cosC
=0

= RHS

Hence proved.

(i)=>A+B=mn-C

A+B mw—-C
=2—=—
2 2
A+B m C
= —==——
2 2 2
A+B
LHS = cos (*17)
m C
=cos(z— =



We know that cosfg— X) = sinx

()
= 5in 2

= RHS

Hence proved.
(iii)
=>A+B=n-C

A+B mnm-—-C
=
2 2
A+B 1 C
== ———
2 2 2
A+B

LHS = tan (*37)

; m C
=tan(-——

We know that tan(3 —x) = cotx

- cot(5)
2
= RHS
Hence proved
7. Question
If A, B, C, D be the angles of a cyclic quadrilateral taken in order prove that :
¢s(180° - A) + cos (180° + B) + cos (180° + C) -sin (90° + D) =0
Answer
Given A, B, C and D are the angles of a cyclic quadrilateral.
. A+ C=180°and B + D = 180°
= A =180°-Cand B =180°-D
Now, LHS = cos (180° - A) + cos (180° + B) + cos (180° + C) - sin (90° + D)
= -cos A + [-cos B] + [-cos C] + [-cos D]
=-cosA-cosB-cosC-cosD
= -cos (180° - C) - cos (180°-D) -cosC-cosD
= -[-cos C] - [-cos D] - cos C - cos D
=cosC+cosD-cosC-cosD
=0
= RHS
Hence proved.
8 A. Question

Find x from the following equations:



cosec

i .
:—BJ—XCOSBCOT

-

E—BJ :sin[E—BJ
2 2

= cosec (g + B) + xcos Beot (g + B) = sin (g + B)

Answer

= cosec (90° + 6) +x cos O cot (90° + 6) = cos O
We know that when n is odd, cot - tan.

= sec 6 +x cos 6 [-tan 8] = cos ©

=sec 6 -xcos O tan O = cos 0O

= sec 6 -x cos 06 (sin 6/ cos B) = cos 6
=secB-xsin® =cos O

=sec B -cos B =xsin0

1
= —— — 050 = xsin@
cosB

1—cos?0

=xsinb
cosB

We know that 1 - cos? 8 = sin?

sin” @ .
=xsinf

cos@
sin? @
~ CosBsmB
= tan 6 =x
~X =tan©6
8 B. Question

Find x from the following equations:

T —BJ—tan[g—BJsin 6 + cosec

i
-

X cot

E_BJZO
-

Answer
Given x cot (E + E}) + tan (E + B) sinB + cosec (E+ E}) =0
2 2 2
=X cot (90° + 6) + tan (90° + 6) sin 6 + cosec (90° +6) =0

=X [-tan 6] + [-cot B] sin 6 + sec®8 =0

X — — sinB+——=20
cosB sin® cosB

[sinﬂ] b+ 1 0
- cosB cos cos®

[sinﬂ cosB 1

—xsin® —cos?B +1

=
cos0

=-xsinB-cos20+1=0

We know that 1 - cos? 8 = sin?



=-xsin® +sin28=0
=X sin B = sin?

=x = sinZ 0/ sin 6

X =sin06

9 A. Question

Prove that:
im . 5m 2 1
tan4mw—cos — — sl —cCos — = —
2 6 3 4
Answer

LHS = tan 41 — cos— — sin = cos —
2 5] 3
= tan 720° - cos 270° - sin 150° cos 120°
= tan (90° x 8 + 0°) - cos (90° x 3 + 0°) -sin (90° x 1 + 60°) cos (90° x 1 + 30°)

We know that when n is odd, cos - sin and sin = cos.

= tan 0° - sin 0° - cos 60° [-sin 30°]
= tan 0° - sin ° + cos 60° sin 30°
=0-0+1/2(1/2)

=1/4

= RHS

Hence proved.

9 B. Question

Prove that:

. 13m . 8=m 2n . S5m 1

s111 S111 +Cos s111 =—
3 3 6 2

Answer

LHS = sin—"sin 2= + cos == sin
a2 a2 a2 5]
= sin 780° sin 480° + cos 120° sin 150°
= sin (90° x 8 + 60°) sin (90° x 5 + 30°) + cos (90° x 1 + 30°) sin (90° x 1 + 60°)

We know that when n is odd, cos - sin and sin = cos.

= sin 60° cos 30° + [-sin 30°] cos 60°
= sin 60° cos 30° - sin 30° cos 60°

We know that sin A cos B - cos A sin B = sin (A - B)

= sin (60° - 30°)
= sin 30°

=1/2

= RHS

Hence proved.



9 C. Question

Prove that:

. 13m . 2w 4 . 137 1

$111 ——S11 +COos S111 =—
3 3 6 2

Answer

LHS = sin =T sin2Z + cos = sin ==
3 3 3 5]
= sin 780° sin 120° + cos 240° sin 390°
= sin (90° x 8 + 60°) sin (90° x 1 + 30°) + cos (90° x 2 + 60°) sin (90° x 4 + 30°)

We know that when n is odd, sin = cos.

= sin 60° cos 30° + [-cos 60°] sin 30°
= sin 60° cos 30° - sin 30° cos 60°

We know that sin A cos B - cos Asin B = sin (A - B)

= sin (60° - 30°)
= sin 30°

=1/2

= RHS

Hence proved.

9 D. Question

Prove that:
. T 13w 8t . 5m
$111 —— COS +cos—sin—=-1
3 6 3 6
Answer

LHS = sin 2T cos == + cos Zsin 2=
a2 3 a2 5]
= sin 600° cos 390° + cos 480° sin 150°
= sin (90° x 6 + 60°) cos (90° x 4 + 30°) + cos (90° x 5 + 30°) sin (90° x 1 + 60°)

We know that when n is odd, sin =» cos and cos - sin.

= [-sin 60°] cos 30° + [-sin 30°] cos 60°
= -sin 60° cos 30° - sin 30° cos 60°
= -[sin 60° cos 30° + cos 60° sin 30°]

We know that sin A cos B + cos A sin B = sin (A + B)

= -sin (60° + 30°)
= -sin 90°

=-1

= RHS

Hence proved.

9 E. Question

Prove that:



17xm 15¢
cot =0

Sm O
tan — cot— + tan

Answer

LHS = tan " cot = + tan —= cot =
4 4 4 4
= 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

Hence proved.

Very Short Answer

1. Question

Write the maximum and minimum values of cos (cos x).
Answer

Letcosx =t

Range of t =(-1,1)

- Maximum and Minimum value of cos x is 1 and -1 respectively.
Now,

Cos(-x) = cos X

. Range of cos(cos x) = [cos(1),cos(0)]

= cos(cos x) = [cos1,0]

2. Question

Write the maximum and minimum values of sin (sin x).
Answer

sin(x) has maximum value at x = /2 and its minimum at
x = -1/2 which are 1 and -1 respectively.

As 1l < m/2;

so, the argument of the outer sin always lies within the interval
[-n/2, m/2]

So the maximum and minimum of the given function are
sin 1 and - sin 1.

3. Question

Write the maximum value of sin (cos x).



Answer
Value of cos(x) varies from -1 to 1 for all R and sin(x) is increasing in [-n/2,1/2]
. sin(cos x) has max value of sinl.

4. Question

If sin x = cos? x, then write the value of cos? x (1 + cos? x).

Answer
Given sin x = cos?x
To find the value of cos? x (1 + cos? x).
= c0s? x (1 + cos? x).
= co0s? x + cos? x.
As cos?x = 1- sinx the above equation becomes
= 1- sin?x + sin?x
=1.
5. Question
If sin x = cosec x = 2, then write the value of sif' x + cosec” x.
Answer
(Question might be different)
sin x+ cosec x = 2
= sinx+ — = 2
sinx
= sin?x +1 = 2sin x
= sin2x - 2sin x+1 = 0

= (sin x-1)2=0

=sinx=1
Assinx =1
sinx =1

- sin” x + cosec™x

L o_1+1

sin® x

=gin"x +
= 2.

6. Question

If sin x + sin? x = 1, then write the value of cos!? x + 3 cos® x + 3 cos® x + cos® x.
Answer

2

Given: sin x + sin“x =1

To find the value of cos!? x + 3 cos!0 x + 3 cos® x + cos® x.

=sin x = 1 - sin®x

= sin X = cos2x



8 6

= cosl2x = sin®x, cos10x = sin’x, cos8x = sin%x, cos®x = sin3x.
Substituting above values in given equation we get

= sin®x + 3sin®x + 3sin®x + sin3x [(a+b)3 = a3+3a2b+3ab2+b3]

= (sin x + sin? x)3 = (1)3

= 1.

7. Question

If sin x + sin? x = 1, then write the value of cos x + 2 cos® x + cos? x.
Answer

Given: sin x + sin?x = 1

To find the value of cos® x 4+ 2 cos® x + cos? x.

=sinx = 1 - sin?x

= sin x = cos?x

4

= cos8x = sin?x, cos®x = sin3x, cos*x = sin?x .

Substituting above values in given equation we get

= sinx+2 sin3x+ sin?x [(a+b)? = a’+2ab+b?]

= (sin x + sin? x)% = (1)?

=1

8. Question

If sin ©; + sin 65 + sin B3 = 3, then write the value of cos 6; + cos 6, + cos 6s.
Answer

Given that sin 67 + sin 65 + sin 63 = 3

We know that in general the maximum value of sin 8 = 1 when 6 = /2
As sin 61 + sin B, + sin 63 = 3

=0:=0, = 63 = /2.

The above case is the only possible condition for the given condition to satisfy.
. €0os B7 + cos 6, + cos 03

= COS /2 + cos 1/2 + cos /2

= 0+0+0

= 0.

9. Question

Write the value of sin 10° + sin 20° + sin 30° + ... + sin 360°.

Answer

We know sin(180+8 ) = -sin

Also, sin(360-0 ) = -sin ©

Given all angles are complementary in nature.

sin350 = sin(360-10) = -sin10°



so finally each of them cancel each other and finally we get
the sum equal to 0.
10. Question

A circular wire of radius 15 cm is cut and bent so as to lie along the circumference of a loop of radius 120 cm.
Write the measure of the angle subtended by it at the centre of the loop.

Answer

Let the angle subtended be 6.

Radius

For calculating we have the formula =—
Circumfernce 360

15 0
= —=—
120 360

15 x 360
120

-0 =45°

=

11. Question

Write the value of 2 (sin® x + cos® x) — 3 (sin? x + cos® x) + 1.
Answer

sinbx + cos®x = (sin?x)3 + (cos?x)3

=(sin?x + cos2x)(sin%x+cos*x-sin2xcos2x)

= 1 (sin*x + cos*x - sin®xcos?x)

Substituting above value in given equation

= 2(sin*x + cos?x - sin2xcos2x)-3(sin? x + cos? x)+1

= 2sin?x + 2cos?x - 2sin?xcos?x - 3sin*x-3cos*x+1.

= -sin?x-cos*x-2sin?xcosZx+1

= -[(sin2x)2+(cos2x)2-2sin?xcos2x]+1

= -[( sin?x + cos2x)2]+1

=-1+1

= 0.

12. Question

Write the value of cos 1° + cos 2° + cos 3° + ... + cos 180°.
Answer

The given expression can be rearranged as:

(Cos 1 + cos 179) + (cos2 + cos 178) + (cos3+ cosl77) +.... + (cos89 + cos 91) + (cos90) + cos180
We know that: cos(180 - x)= - cos X.

So all the bracket totals except last 2 terms will be zero.

So given expression is: 0 + (cos90) + ( cos180)
=0+0+(-1)

=-1.



13. Question
If cot (a + B) = 0, then write the value of sin (a + 28).
Answer

Given: cot(a + B) =0

. cotoc.cotf—1

cota+cotp a

= cota.cotfp =1

Now,

Sin(a +2B ) = sina.cos2B + cosa.sin2B

=sin o (2 cos? B-1)+cos a.2 sin B.cos B

14. Question

If tan A + cot A = 4, then write the value of tarf* A + cot* A.
Answer

Given: tanA + cotA =4

1
=’tallA+m= 4

Squaring both sides we get

2
= (tanA+;) = 4*
tanA

L L 2.tanA.— =16

2
=
tan” A + tan? A tan A

1

tanZA

=tan’A+ + 14

Squaring both sides we get

= (tanzAJr : )2 = 147

tanZ A
=>tan*A+ ——+ 2.tan% A =196
tan*® A ’ “tanZ A
4 1
Stan" A+ +—— =194

15. Question

Write the least value of cos? x + sec? x.

Answer

We know that cos?x and sec?x = 0
. By applying AM and GM we get,

cos®x+sec®x
Sz cos?x.sec’x

= c0s? x + sec? x=2

.. Least value of the given function is 2.



16. Question

If x = sinl4x + cos20 x, then write the smallest interval in which the value of x lie.
Answer

We know the range of sin x is

-l=ssinx =1

~0=ssin!%x =1

We know the range of cos x is

-l=scosx=1

0= cos?0x <1

0< sinl%x + cos?9x <2

which means that the value of x lies in the interval [0,2]

But there's a problem, when sine is 0 cosine is 1, they might even be 0 and -1 at particular points (not in this
case, since they are even powers), so the minimum we would get should be more than 0. Hence the value of
x lies in (0,1]

17. Question

If 3 sin x + 5 cos x = 5, then write the value of 5 sin x— 3 cos x.
Answer

= 3 sin X +5cos x =5

= 3sin X = 5-5c0s x

= 3sin x = 5(1-cos x)

Squaring both sides we get

= 9sin?x = 25(1-cos x)?

= 9sin?x = 25(1+c05%x-2C05s X)

= 9s5inx+9c0s2x = 25 + 25c0s?x - 50€0s X + 9c0s?x
= 9(sin?x+ cos2x) = 25 +34c0s2x-50co0s x

= 34c052x-50c0s x+16=0

= 17c0s2x-25c0s x+8=0

= 17cos2x-17cos x-8cos x+8=0

= 17cos x(cos x-1)-8(cos x-1)=0

e}
= (0SX=-—,c08Xx=1
17

When cos x =1

3sin x + 5cos x =5

3sinx =0

Sinx =0

Substituting the value cos x =1 andsinx =0
5(0)-3(1) = 0-3

= -3,



3
= COSX =—
17

= sin?x+ cos?x = 1

2

= sin?x = 1- cos2x

in? 1———
= =
ST X

., 225
- _ e
S = 289

, 15
= [ —
SInx 17

= 5sin X - 3cos x

MCQ
1. Question

Mark the correct alternative in the following:

If tan X =X — , then sec x — tan x is equal to
4x
A —ZX.L
27
B _LZX
2X
C. 2x
D. Zx,i
2x
Answer
tan? 2y 1 1
= fan“x=x —2x—
16x2 4x
1 1
= tan’x=x2+ —=
16x2 2
1 1
= sec’x— 1=x"+ -
16x2 2
5 2 1 +1
= sec X=X —
16x2 2
(5 )
= sec X=|xXx+—
4x
N 1 1
= seC¥X=X+—,—X——
4x 4x

= sec X - tan x



e (w)
=X+ —[(x——
4x 4x

1
= —
2%
= sec X - tan x

1 N 1
= X———X+—
4x 4x

= -2X
.. the value of sec x - tan x = -2x, 1/2x.
2. Question

Mark the correct alternative in the following:

fsecx=xX+ , then sec x + tan x =
4x
A.X,l
X
B. 2%, —
2 -
C —2X L
2X
D.-_L_X
X
Answer
= sec’x=x"+ +2xi
16x2 4x
= sec’x=x2+ L +E
B 16x2 2
= tan’x+ 1=x%+ ! +l
B 16x2 2
1 1
= tan’x=x2+ —=
16x2 2
1 2
= tan’x= (x——)
4x
; 1 4 1
= tanx=X——,—X+—
4x 4x

= sec X - tan x
5 ()
=2 X+—|x——
4x 4x
1
::,_
2%
= sec X - tan x

1
= X+ —+xX——
4x 4x



= 2X
.. the value of sec x - tan x = 2x, 1/2x.
3. Question

Mark the correct alternative in the following:

l-sinx
—  isequal to

=
to | A
el

1+sin x

A. sec x — tan x
B. sec x + tan x
C. tan x — sec x

D. none of these

Answer
Given:
—1r xe 3m
= —— < X< =
2 2
Now
= |1==inx (Rationalizing we get)
1+sinx
1—sinx 1 —sinx

; X ;
1+ sinx 1 —sinx

(1—sinx)?

1—sinZx

1 —sinx

COsX

= sec X - tan x

In the given range tan x = -tan x and sec x is -sec x
.. -sec x-(-tan x)

= tan x - sec x

4. Question

Mark the correct alternative in the following:

l+cos x

Ifm<x < 2m, then is equal to

l—-cosx

A. cosec x + cot x
B. cosec x — cot x
C. — cosec x + cot x
D

. — cosec X — cot x



Answer

Given:

= M<X<2T

Now

— |1*°°%X (Rationalizing we get)
l-cosx
1+ cosx 1+ cosx

=

X
1—cosx 1+ cosx

(1+ cosx)?
:;. —
1—cosZx
(1+ cosx)?
= —_—
sin? x
1+ cosx
= —
sinx

= cosec X + cot x

In the given range cot x = -cot x and cosec x is -cosec X
.. -cosec Xx-(+cot x)

= -cosec X - cot x

5. Question

Mark the correct alternative in the following:

T L y+1 1+sinx .
If ) «x «—,andif - = . , then y is equal to
2 -y l-sinx
X
A.cot—
2
X
B.tan —
A

-

X X
C.cot—=+tan —
B B

- -

X X
D.cot——tan—
B B

- -

Answer

+1 1+sinx \ X X
= : [Use 1=sin®?=+ cosz—]
1-y l1-sinx 2 2

X X X X
i 2= ity — i
y+ 1_ sin 2+cos 2+251112C052

1—vy o X 2X 5o X X
y \Jsm 2+COS 3 25111213052



y+1 I(sin%Jr cos%)z

1-y N (sin%— cos%)z

If 0 < x < /2 then we take cosg - sing. So, that square root

is open with positive sign.

. X X
y+1 sins + cos3

1=V  cos>— sin~
y cos5 — siny

Adding 1 on both sides

. X X
y+1 s1n§+ cosz
y cos5 —sing

. X X X . X
(y+1+(1—-y) _ smi—l— cosi—l— cos5 —sing

1—
y 2

X
2 2 cosz

l-y

cosx sinx
2 2

X _ sipx
1—y cos3z—sing

1 COS%

1 1—tan.
—y=1—tanz
y 2

. X
= an—
y 2

6. Question

X . X
COsH5 — sl =

2

Mark the correct alternative in the following:

l+sinx

(|

A. 2 sec x
B. — 2 sec x
C.secx

D. — sec x

Answer

1-sinx 1+sinx
—+ :
1+sinx 1—sinx

<X < 7, then 1-smx 1
l+smx

is equal to
l-smnx

R X X
[Use 1 = sin? S+ -:0525]

X X X X
inZ= 22 2cin=cos=—
sin 2—|—c05 3 2511120:}52

X X X X
in2= 22 in= 2
sin 2—1—1:05 2—1—2311121:032

= X X X X X X X X
i — 2_ i — _ 2 — 2_- i — _
. sin?3 + cos?5 + 2 sin cos3 . sin?3 + cos?3 2 sinz cos 5
| 2 | 2
. X X . X X
(smi — oS i) (smi + cosi)
= +
sinz + cos3 N sinz — cos3

\



sinx cosx sinx+ cosx
- 2 2+ 2 2

sinXJr-:-::osX sinX l:l:)sX
2 2 2 2

(sin% - cos%) (sin% - cos%) + (sin% + cos%) (sin% + cos%)

) (3 cos3) o — <o
siny + cos5 | | sin5 — cos5
in2x 2X _ osin® cos: +sin2> 2X inxcos=
. sin 2+COS > 251112c052+5111 2+|:|::os 2+251112C052
(3 + cosy) (sn§ <o
sins + cos5 | | sins — cos5
2 ,X . ,X
= —-Xx  .X% [USE COS E— sin E = COSX]
sin?5 — cos25
2 2
2
=
— COSX
= —2secx

7. Question

Mark the correct alternative in the following:
If X =rsin®cosd,y =rsin0Osind and z =r cos B, then x2 + y2 + Z? is independent of
A6, &

B.r ©

C.r,o

D.r

Answer

Given:

X =rsin B cos ¢

Y =rsin0Osin ¢

Z=rcos0

= x24y2+472

= (rsin®cos ¢ )2 + (rsin ®sin ¢) 2 + (r cos 8 )2
= r2sin20c0s2¢ + r?sin20sin?¢ + r2cos20

= r2sin20(cos2¢+ sin?d) + r2cos?0

= r2sin20 + rcos20

= r2(sin26 + cos26)

=r2,

~ Itis independent of 8 and ¢ .

8. Question

Mark the correct alternative in the following:

If tan x ~secx =~f3.0x < 7, then x is equal to

51
A 2T
6



d

-

Y]

oA

W | A

Answer

Given: tan x + sec x = V3

squaring on both sides

(tan x + sec x)? = V32
tanZx+sec?x+2 tan x sec x = 3
Also, sec?x - tan?x = 1

tanZx + 1+ tan?x+ 2tan x sec x = 3
2tan?x+2tan x sec x = 3-1
tanZx+tan x sec x = 2/2

tanx+tan x sec x = 1

tan x sec x = 1 - tan?x

again, squaring on both sides

tan?x sec?x = 1 + tan?x - 2 tan?x
(1+ tan?x) tan?x = 1 + tan?x - 2 tan®x

Tan?x + tan?x = 1 + tan®*x - 2 tan?x

3tan?x =1
tan x = 1/vV3
X = 1/6.

9. Question

Mark the correct alternative in the following:

If tanx =— and x lies in the IV quadrant, then the value of cos x is

& -

a3

NG
B, =
NG
c. L
2
o L
T



Answer
In IV quadrant cos x is positive
We know
tan?x + 1 =sec?x
1 2

= |-—=] +1=sec’x
(%

= —+1=sec’x

5
= se-:Q:«;=E
5
= cc:-szx=E
6
\."E
- osx= "7

10. Question

Mark the correct alternative in the following:

3n .
If ot < o< mthen [2coto+ is equal to
4

sin” o
A.1 - cota

B.1+ cota

C.—1+cota

D.-1-cota

Answer

Given:

am
= T‘:Dﬁ{:ﬂ

= y/2cota +csc?a

2

We know csc?a = cot?a +1

= J2cota + 1+ cot?a

~ flcotat 12

= cota +1

In the given range cot is negative

- -1-cota

11. Question

Mark the correct alternative in the following:

sin® A + cos® A + 3 sin? A cos? A =



A.0
B.1
C.2
D.3

Answer

sinA + cosPA = (sin?A)3 + (cos2A)3

=(sin?A+ cos2A)(sinA+cos?A-sin2Acos2A)

= 1 (sin*A + cos*A - sin2Acos2A)

=~ sin%A + cos?A - sin2Acos?A+ 3 sin? A cos? A

= sin“A + cos?A + 2sin2Acos?A

= (sinA + cos?A)?

12. Question

Mark the correct alternative in the following:

If cosecXx —cotx=—.0<X <

I,J||-—l

>
rJJlr_h

w
rj-llr_u

I'J-lll'JJ

O
|
td | Lh

Answer

Given:

Let cosec x =a, cotx = b

. According to the question

»a-b=1
2
But, cosec?x -cot?x =1
=al-b2=1
=(a-b)(a+b)=1
L (a+b)=1
= > (a =

=a+ b=2

a-b =1/2 ...(1)

4

t2 | A

, then cos x is equal to



a+b=2..02)
Adding (1) and (2)
2a =1/2+2

=a=>5/4

~ CSCX =

= sinx =

;i e B

Cos?x = 1 - sin?x

2y g 16
=1 = _——
Cos X o5

2
= C0S°X = —
25

3
= CO8X=—
5

13. Question

Mark the correct alternative in the following:

, then tan x =

11
If cosecX +cotx =

21

22

15

16

44

117

117

Y

Answer

Let cosec x =a, cotx = b

. According to the question

11

But, cosec?x -cot?x =1
=al-b2=1

= (a-b)(a+b)=1

11

+b 2
= a =11

b—ll 1
a —2...[)



+b—2 2
a —11...()

Adding (1) and (2)

11 2
= 23=E+E
125
= 4 = H
125 11
44 2
—117
- 0T T4
—117
COJEX=W
44
= tallx=m

14. Question

Mark the correct alternative in the following:

1o Axy
S3€CT X = ——— is true if and only if
(x+y)

A X+y=0

B.X+y.Xx=0

C.x=y

D.x=0,y=0

Answer

First of all we need to check the condition on x

If x = 0 then secx attains to infinity, so that condition must be true i.e x should not be zero

Again if x+y =0 then the RHS part becomes infinity so that condition must be true i.e. x+y should not be
zero.

.. Option B is the correct answer.
15. Question

Mark the correct alternative in the following:

. 1 cosec” X —sec X |
If X is an acute angle and tan X = ——, then the value of is

B B

J: CoseC” X —5€C

A. 3/4
B. 1/2
C.2

D. 5/4
Answer

Given x is an acute angle and value of tan x =1/V7.



= We know tan?x + 1 = sec?x

= Also, cot?x+1 = cosec?x

» tan’x ==
7
tan’x + 1 1+1 8
. tan®x = = =—
7 7

2
» Sect X =
7

= cot? x=7
= cot?x+1 = 7+1
=8

= cosec?x = 8

w
| w

. CSCZJ\'— SE‘CZD\'

.

csclx+sec?Px

w
=1 | ool

+

16. Question

Mark the correct alternative in the following:

The value of sin? 5° + sinZ 10° + sin? 15° + ... + sinZ 85° + sin% 90° is

A. 7

B.8

C.9.5

D. 10

Answer

=sin?5+sin210+sin215+.......5in245+........... +sin275+sin280+sin285+sin290
We know that sin(90-x) =cos X

So sin%(90-x)= cos2x

=5in25+sin210+sin215+.......5in%45+........... +€05215+c05210+c0s25+sin290
And sin?x+cos2x= 1

So, in given series on rearranging terms we get 8 cases where sin?x+cos?x= 1
So, given changes to

8+sin245+sin290

3+1+1
N 2



=95
17. Question

Mark the correct alternative in the following:

., T T A Y &

Sl — 4811 —+S81l — +51 —=
18 9 18 9

Al
B. 4
C.2
D.O
Answer

We know that sin(90-x) =cos X

S0 sin2(90-x)= cos2x

T T
= sin? (E — 5)
= cos? m

18

T T
= SiIl2 (E — E)
= cos? i

9

And sin?x+cos2x= 1
Rearranging we get,

. 27TII+ 27TII+ . 241‘[+ L 4T
=1 e e —_— —_—
sin 13 cos 13 sin 9 Cos 9

=1+1
=2
18. Question

Mark the correct alternative in the following:

If tan A + cot A = 4, then tan® A + cot? A is equal to
A. 110

B. 191

C. 80

D. 194

Answer

Given:tan A+ cotA=4

1
=°tallA+m= 4

Squaring both sides we get

2

tanA + ) = 4*
= (an tan A



1
+ 2.tanA.—— =16

= tan’A+
tanZ A tan A

= tan’A++ =14
tanZ A

Squaring both sides we get

2

= [(tan®A + ) = 147
( tanZ A
= tan*A+ + 2.tan% A. =196
tan* A tanZ A
= tan*A++
tan* A
=194

19. Question

Mark the correct alternative in the following:

2 o 30)°
If x sin 45° cos? 60° — tan” 60°cosec 30 , then x =

sec45°cot” 30°

A2

B. 4

C.8

D. 16

Answer

According to the given question:

tan? 60 csc 30
= X=
sec45 cot230sin 45 cos260

[\.@)2.2

V2.(V3)" .. (3)

= X=

=X =8.

20. Question

Mark the correct alternative in the following:

If A lies in second quadrant and 3 tan A + 4 = 0, then the value of 2 cot A— 5 cos A + sin A is equal to
A. =53/10

B. 23/10

C. 37/10

D. 7/10

Answer

Given:

3tanA +4 =0

—4
=tanA = 5



tan?x + 1 = sec®x
2

= |— = sec x
3

5 16
= sec A=?+l

2y 25
= sec’A=—
9
A 5
= secA=_
3
A=—=
= cos c

Because in second quadrant cos is negative.

3

= cotA =—

4
sin2x+cos2x= 1

= sin’x =1 —cos?x

= sinfA=1—-(—

25

o, 16
= =—
s o5

A 4
= sinA =—
5

.. The value of 2 cot A —5cos A + sin A =
() -5(F) 3
= 5/75
4
5

4
—6+15
4

= +

5
19
5

—30+76
20

23
10

21. Question

=> —_—
4

=

Mark the correct alternative in the following:

11
If cosecX +cotx =—,thentanx =

A. 21/22
B. 15/16
C. 44/117
D. 117/43

Answer



Let cosec x =a, cotx =b

. According to the question
+b 1
= a = —
2

But, cosec?x -cot?x =1
=a’-b2=1

=(a-b)(a+b)=1

11

—b=—
= a 11

a+b=11/2 ...(1)
a-b =2/11 ...(2)
Adding (1) and (2)

11 2
= 23=E+E
125
= a4 = H
125 2
44 11
117
== b=H
117
- cotx =——
44
tﬂllx=m

22. Question

Mark the correct alternative in the following:

If tan 8 + sec 6 = €%, then cos 6 equals

[

X -
p.£ ~¢
ex 1 e—x
Answer
We know tanx + 1 = sec?x...(1)

Let tan © be aand sec® be b



According to question

a+ b=eX

Manipulating and Substituting in 1 we get
=»al-p2=-1

= (a-b)(a + b) =-1

= (a-b).e* =-1

= a-b = -e

a+b=eX

a-b = -e-X

subtracting above equations we get
2b =X +e™

e+ e
= b=T
¥+ e7*

2

p
ex + e~

= secH =

= cosB =

23. Question
Mark the correct alternative in the following:
If sec x + tan x =k, cos x =
k' +1
2k
2k
k* +1

A.

Answer

We know tan?x + 1 = sec?x...(1)

Let tan x be a and sec x be b

According to question

a+ b=k

Manipulating and Substituting in 1 we get
=a?-b?=-1

= (a-b)(a+b)=-1

= (a-b).k =-1

=a-b = -kl



subtracting above equations we get
2b =k +k1
b k?+1
=P Tk
k?+1
2k
2k
k2+1
24. Question

= gec =

= cosB =

Mark the correct alternative in the following:
If f(x)=cos’x +sec’ x, the
A f(x) <1

B.f(x) =1

C2<flx)<1

D. f(x) = 2

Answer

tanx + 1 = sec?x
sin2x+cos?x= 1

. cos2x= 1 - sinx
Substituting in f(x) we get

1 -sin?x+ tan?x + 1

., sin’x
= 2—sin“x+ 3
C0s2X
sin® x cos?x + sin’x
= 2-
COSZXx
sin®x (1 — cos?x)
=
COS2X
sin®* x
= 2+
COSZX

. T
Minimum value of 3 % js Q.

cosZx
s f(x)= 2.
25. Question
Mark the correct alternative in the following:
Which of the following is incorrect?
A.sin x =-=1/5

B.cosx=1



C.secx=1/2

D.tan x = 20

Answer

Sec x = 1/2 is incorrect because for no real value of x sec x attains 1/2.
26. Question

Mark the correct alternative in the following:

The value of cos 1° cos 2° cos 3° ... cos 179° is

A. 1_,'\,6

B.0O

C.1

D. -1

Answer

Cos1 xcos2xcos3X...... x cos 179
=C0S1 X Ccos2 X cos3 X ... X cos 90 x ..... X cos 179
=C0S1 X Ccos2 X cos3 X ... X0 X ... X cos 179
=0xcoslXcos2Xcos3X....... x cos 179
=0

27. Question

Mark the correct alternative in the following:

The value of tan 1° tan 2° tan 3° ... tan 89° is

A. 0

B.1

C.1/2

D. not defined

Answer

tan 1° tan 2° tan 3° ... tan 89° = tan (90° - 89° ) tan(90° - 88° ) tan(90° - 87°)

46° .... tan 89°
= cot 89° cot 88° cot 87° ..... cot 46° tan 45° tan 46° ..... tan 89°

(" tan(90°-6) =cotO)

1 1 1
= Gngo° X P xtanﬂ?” X TN 460 X tan 45" tan 46" .....tan 89
= tan 45°

=1

28. Question

Mark the correct alternative in the following:
Which of the following is correct?

A.sin1° >sinl

B.sin1° <sinl

... tan(90° - 46° ) tan 45° tan



C.sinl°=sin1l

. T .
D.sin1°=——=sin1
Answer

1°= " rad
= —18013

180°
= lrad=——
s

~lrad = 57.32°
In Range 0 to /2 sin x is an increasing function
- sinl will always be greater than sinl®

Because sinl = sin57.32°
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