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TRIGONOMETRY

TRIGONOMETRIC RATIOS & IDENTITIES

1. The meaning of Trigonometry

Tri Gon Metron
J J J
3 sides Measure

Hence, this particular branch in Mathematics was
developed in ancient past to measure 3 sides, 3 angles
and 6 elements of a triangle. In today’s time—trigonometric
functions are used in entirely different shapes. The 2 basic
functions are sine and cosine of an angle in a right—angled
triangle and there are 4 other derived functions.

H
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0
B

sin® cos® tanO cotO secO cosecH

rpP B P B
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2. Basic Trigonometric Identities

(a) sin®0+cos?0=1:-1<sin0<1;-1<cos0<1 v 0O eR

B H H

(b) sec’0—tan’0=1:|secO|>1yv 0O e R

(c) cosec’®0—cot’0=1:|cosecO|>1 vy B R

Trigonometric Ratios of Standard Angles

T-Ratio Angle (0)
y 0° 30° 45° 60° 90°
R S T
S 2 \/5 7
R R B
R
€L
tan 0 NG 1 NE) )
1
cot © NE) N 0
2
sec 1 NG V2 2 ©
2
cosec © 2 V2 Ne 1

The sign of the trigonometric ratios in different quadrants
are as under :

y
A
IT Quadrant I Quadrant
sinf, cosech are All positive
positive and the
rest are negative
X< > X
111 Quadrant 0 IV Quadrant
tanB, cotd are cosh, secO are
positive and the positive and the
rest are negative rest are negative
\2




TRIGONOMETRY

3. Trigonometric Ratios of Allied Angles

Using trigonometric ratio of allied angles, we could find
the trigonometric ratios of angles of any magnitude.

sin (—0) = — sin 0

sin(z— 9) =cos0
2

tan (—0) = —tan 0

tan(ﬁ—ej =cot0O
2

cosec (—0) =—cosec 0

sec(E - Oj =cosecO
2
sin(£+ 6] =cos0

2
sin(n—06)=sin®

tan(£+ Oj =—cot0
2

tan(n—6)=—tan6

sec(g + 9] =—cosecH

sec(n—0)=—secH

sin(m+6)=—sin6

cos (-0) =cos 0

cos(E - Gj =sin®
2

cot (—0) =—cot 0

cot (E - 6) =tan0
2

sec (—0) =sec 6

cos ec(z—ej =secO
2

cos(£+6] =—sin0O
2

cos(n—0)=—cos6

cot(£+9j =—tan0
2

cot(n—0)=—cot®

cos ec(g + Gj =secHO

cosec(n—0)=cosecH

cos(m+0)=—cos®

sin(3—n—6) =—cosO
2

tan(n+6)=tan0

tan(3—rE — 6) =cot0
2

sec(m+6)=—secO

sec(%—ej =—cosecO

sin(%t+ 9] =—cos0

sin(2n—0)=—sin6®

tan(%c+ 6] =—cot0

tan(2n—0) =—tan6

sec(3—n+ 9) =cosecH
2

sec(2m—0) =secH
sin(27m+6)=sin®

tan (27 +6) = tan®

sec(2m+0) =sec

cos[ﬁ—ej:—sine
2

cot(n+6)=coth

cot(z’—TC — 6) =tan0
2

cosec(m+6)=—cosech

cosec(%—@)z—sec@

cos(3—n+9j =sin0
2

cos(2n—0)=cos6
cot(%t+ 9) =—tan0

cot(2n—6) =—cot®

cos ec(3—n+ 9] =—secO
2

cosec(2n—0) =—coseco

cos(2m+6)=cos6

cot(2m+6) = cotd

cosec(2n+6) =cosec
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4 TRIGONOMETRY
5. Multiple Angles and Half Angles
0

(a) sin2A=2sin AcosA; sin 0 =2 sin 5 cos o
(a) sin (A+B)=sinAcos B+ cosAsinB

4. Trigonometric Functions of Sum or

Difference of Two Angles

(b) sin (A— B) = sin A cos B — cos A sin B (b) cos 2A = cos’A —sinPA=2cos’A—1=1-2sin’ A

0 0
(¢) cos (A+ B) =cos A cos B—sinAsin B 2c0525 =1+cos6, 2 siHZE =1-cos0
(d) cos (A—B) =cos A cos B +sin Asin B
0
(c) tan 2A WA n 6 2y
¢) tan 2A = 5—; tan 0 = ——=~
(e) tan(A+B):M I-tan"A 1—tar129
l-tan Atan B
2tan A l—tan’ A
(d)sin2A= —————;cos2A= LZ
tan A — tan B I-tan” A I+tan” A
(f) tan(A-B)= —2_ 02
I+tanAtan B ) ) )
(e) sin3A=3sin A—4sin* A
(f)cos3A=4cos’ A—3 cos A
tAcotB-1
(g) cot (A +B) SLEAr P 3tan A —tan’ A
cotB+cotA (gtan3A= ——————
1-3tan” A
6. Transformation of Products into Sum
t(A-B _cotAcotB+1
(f) cot(A-B)=—"————~ or Difference of Sines & Cosines
(h) sin? A —sin’ B = cos’B — cos?’A = sin (A + B) . sin (A— B) (a) 2 sin A cos B = sin (A + B) + sin (A — B)

(i) cos* A—sin’ B = cos’B —sinA = cos (A+ B) . cos (A— B)

(b) 2 cos A sin B =sin (A + B) —sin (A— B)

tan A +tan B+tanC—tan A tan BtanC (¢) 2 cos Acos B=cos (A+ B) + cos (A—B)
I-tanAtanB—tanBtanC—tanCtan A

() tan(A+B+C)=

(d) 2 sin A sin B = cos (A— B) —cos (A+ B)
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7. Factorisation of the Sum or Difference of

Two Sines or Cosines

(a) sin C +sinD =2 sin S0 o C;D
(b)sin C—sinD =2 c0s 2 i C;D
(© °05C+608D:2COSC+D cos C;D
(d) cosC—cosD=-2 sinC;D sin C;D

8. Important Trigonometric Ratios

(@) sinnt=0;cosnm=(-1)";tannt=0 wheren € Z

b 1 150 1 l—@ p— 750 Sn'

(b) sin or sin 15 2 = COs or cos 2

150 i j— @_ 1 750 : S_TC'

cos or €08 5 = N =sin or sin
-1

tan 150:\/§+1 =23 =cot 75°;

\/§+1
tan 75° = ﬁ=2+\/§:cot 15°

o 5
(c) smloorsmlS— 2 &
J5+1

cos 36° or cos I
5 4

9. Conditional Identities

If A+B+C=m then:
(i) sin 2A + sin2 B + sin 2C =4 sin A sin B sin C

(ii) sinA+sinB +sinC=4 cosécosEcosg
2 2 2
(iii) cos 2A + cos 2B + cos 2C =—1 — 4cosA cosB cosC
(iv)cosA+cosB+cosC=1+ 4sin%sinEsing
(v) tan A + tan B + tan C = tanA tanB tanC

. A B B, C C A
(vi) tan—tan—+ tan—tan—+tan—tan— =1
2 2 2 2 2 2
A B C A B C
(vii) cot—+cot—+cot— =cot—.cot—.cot—
2 2 2 2 2 2

(viii) cot Acot B+ cot Bcot C+cot CcotA=1

10. Range of Trigonometric Expression

E=asin0+bcos0

E =+a’+b’sin(0+a), (where tano = Rj
a

E =+a’ +b’ cos(—B), (where tanf} = %]

Hence for anyreal value of 9, —+/a® +b? <E < JaZ +b?

11. Sine and Cosine Series

(a) sinoa+sin(o+f)+sin(a+2p)+...+sin(a+n-1f)

(b) cosa+cos(o+B)+cos(at2p)+....+cos (a+EB)

. n
sin— n—1

= B cos(a+——P)
sin - 2

2
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. . . (d) y =cot X,
12. Graphs of Trigonometric Functions
xeR-{nm;nez};yeR
(a) y = sin X,
xeR;ye[-1,1]
A
Ay
1 -n —n/2 0 /2 m 3n/2 2n >x
I NI
T \n/z /2 nQn/z 2n
-1
(e) y = cosec X,
xeR—{nmneZ}; ye (-0 -1]U][l, )
(b) y = COS X,
xeR;ye[-1,1] b/
b/ |
p » X
l -n| —n/2 0| w2 71 3n/2 |2n
; — X
—/2 /2 n 3n/2 27
q \/ \ 4
H  y=seccx,
s
xeR—{(Zn—i—l)—; neZ}; y € (co0,~1] U1, 00)
(©) y = tan X, 2
xeR—{(2n+1)g; neZ}; yeR
/Y
AY
F ]
» X
-n| —m/2 0 m2 m 3n/2 |2n
—m/2 0 w2 b3 3m/2 i
Y




TRIGONOMETRY

TRIGONOMETRIC EQUATIONS +

13. Trigonometric Equations o€ [—E, E}

The equations involving trigonometric functions of
) ) ) 5. cos 0 =cos o< 0=2nm+ a, where a € [0, n].
unknown angles are known as Trigonometric equations.

_ 20 _ =
e.g., ¢os0=0,cos’0—4cos0=1. 6. tan0=tan o <> 0=n 1+ o, where ae(_g}gj

A solution of a trigonometric equation is the value of the

unknown angle that satisfies the equation. . .
& q 7. sinf@=sinfa< 0=nmn+a.

. 1 T n 3n 9t llx 8. cos’O=cos’a<=0=nmnoa.
eg., s1n9:T:>9=20r9=Z,T,T,T,-~-
2 9. tan’O=tanao < 0=nmn=a.

Thus, the trigonometric equation may have infinite T
number of solutions and can be classified as : 10. sin@ =1 0=(4n+1) EX

. Princival solui
@ rincipat sofution 11. cos0=1<0=2nm

ii G 1 soluti
(i1) eneral solution 12. cos0=—1<06=2n+ 1)

14. General Solution 13. sin@=sinaand cosO=cos o< 0=2nnw+ a.

Since, trigonometric functions are periodic, a solution
generalised by means of periodicity of the trigonometrical f

. . . . . ote
functions. The solution consisting of all possible solutions

of a trigonometric equation is called its general solution.

14.1 Results 1. Every where in this chapter ‘n’ is taken as an integer,

if not stated otherwise.

I sin0=0=0=nn 2. The general solution should be given unless the

solution is required in a specified interval or range.

T
2. cos0=0=00@n+1) P 3. a is taken as the principal value of the angle.

(i.e., Numerically least angle is called the principal

3. tan0=0<0=n=
value).
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SOLVED EXAMPLES

Solve :  If sec o and cosec a are the roots of
x*— px + q = 0, then show p*=q (q + 2).
Sol. Since, sec a and cosec o are roots of x*— px + q=0

. sec oL+ cosec o =p and sec . cosec oL = q

. . . 1
. SIHOL+COSOL:pSIHOL.COSOLandSIIlOL.COS a=—

. p
s1noc+c0socza-

Squaring both sides, we get

2

sin’a + cos?a + 2 sin a. cos o =p—2

q

2

l+25inoc.cos0L:p—2

q

1+2 pz 2 ( 2)
or —= = = +2).
q qz p=q(q

-

Multiplying and dividing by 2 sin (oc j, we get

2cos(wj.sin(a_yj . .
2 2 ) sina-siny

2sin| Y |gn [ 2=Y | cosy—cosa
2 2

cotf=

sino —siny
- cotf=—-—-—.
COSY —COS QL
Solve : Prove that

tan A+ 2 tan 2A + 4 tan 4A + 8 cot 8A = cot A.

Solve: If o,  and y are in A.P., show that
cot B= sin o —siny ‘
COS Y —CcOoSQ
Sol. Since, o, B and y are in A.P.

2B=a+y

= cot B =cot (a;y]

Q
<

)
cos 5

= cotp=—7r—+
sin( +

')

]

Sol. LHS.=tanA+2tan2A+4tan4A+ 8
2tan4A

1—tan® 4A]

4tan® 4A + 4 —4dtan> 4A]

—tanA+2tan2A+( tan4A

=tan A + 2 tan 2A + 4 cot 4A

1—tan’2A
2tan 2A

=tan A+ 2tan 2A + 4 [

2tan22A+2—2tan22A}

=tan A + { tan 2A

=tan A + 2 cot 2A

l—tanzA] _tan’ A+1-tan’ A

=tan A+ 2 [ Jtan A an A

=cot A=R.H.S.

Note: Students are adviced to learn above result as formulae.
ie.,tan A+ 2 cot 2A=cot A
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Evaluate :

cos 12° cos 24° cos 36°. cos 48°. cos 72°. cos 84°.

Solve :

Sol. cos 12° cos 24° cos 36° cos 48°. cos 72°. cos 84°.
= cos 12° cos 24° cos 48° . cos (180°-96°).
cos 36° . cos 72°
=  —(cos 12°. cos 24° . cos 48°. cos 96°) .
(cos 36° . cos 72°)
_sin (2°.12°) sin (2°.36°)
2*.sin (12°) " 2%sin (36°)

=

using, cos Acos 2 A ...... cos2" 1A = —sm(% A)
2"sin A
sin (192°)  sin (144°)
= 16.5in (12°) " 4.sin (36°)

sin (180°+12°)..sin (180°~36°)

= 64 .sin12°.sin36°
sin12°.sin36° 1
= 64sin12°sin36° = 64

Solve : Prove that :
tan A + tan (60° + A) — tan (60° — A) = 3 tan 3A
Sol. We have,

LHS = tan A + tan (60° + A) — tan (60° — A)

x/§+tanA x/g—tanA

= LHS=tanA+ —
1—\/§tanA 1+«/§tanA

= LHS=tanA+8ta—n1§

1-3tan" A
_ 3

- LHS:9tanA 3tzanA
1-3tan” A

3

—  ppso3|3nA-tanT AN _ 534 - RAS

1-3tan* A

Solve : Prove that :

3
cos’ A+ cos®(120° + A) + cos®(240° + A) = 1 cos 3A

Sol. We know that

1
cos3A=4 cos’ A—3 cosA=> cos’A= 1 (cos 3A+3 cosA)

1 1
LHS = 1 {cos 3A+3 cos A} + 1 {cos (360° + 3A) +

1
3cos(120°+A)} + 1 {cos (720 +3A) +3 cos (240° +A)}
1 1
= LHS 1 {cos 3A+3 cos A} + 1
1
{cos3A+3cos 120°+A)} + 1 {cos3A+3 cos (240°+A)}

3 3
= LHS = 1 cos 3A + 1 {cos A + cos (120° + A) +

cos (240° + A)}

3 3
= LHS= 1 cos 3A+ 1 {cos A+ 2 cos (180°—A) cos 60°}

= LHS—%COS3A+%{COSA—ZCOSAX%} =%C083A:RHS

ALITER
We have,
cos A+ cos (120° + A) + cos (240° + A)
=cos A+ 2 cos (180°+ A) cos 120°

['.‘cosC+cosD:2cosC+D C_D}

cos 5
=cosA—cosA=0

cos® A+ cos®(120° + A) + cos®(240° + A)

=3 cos Acos (120° + A) cos (240° + A)
[*rat+b+c=0= a’+ b3+ c*=3abc]

=3 cos A cos (180° — 60° + A) cos (180° + 60° + A)
=3 cos Acos {180°—(60°—A)} cos {180°+ (60°+ A)}
=3 cos A cos (60° — A) cos (60° + A)

= 3><lcos3A :ECOS3A
4 4
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Solve : Prove that : sin 3A sin® A + cos 3A cos’ A= cos’2A

Sol. We have,

_ cos3A +3cosA
4

os’ A

LHS =sin 3A sin’ A + cos 3A cos®* A

—  LHS=sin3A {3smA;sm3A}+C0S3A{0053Az3cosA}
1 o .

= LHS= 1 {3 (cos Acos 3A+sinAsin 3A) + (cos?3A-sin’3A)}
1

= LHS= 1 {3cos (BA—-A)+cos2(3A)}

1
= LHS= 1 {3 cos 2A +cos 3 (2A)}

1
= LHS= 1 {3 cos 2A + (4 cos’2A — 3 cos 2A)}

=cos’2A =RHS

Example — 8

Solve : Prove that : tan 6° tan 42° tan 66° tan 78° = 1

Sol. We have,

sin 6°sin 42°sin 66°sin 78°
c0s6°cos42°cos66°cos 78°

LHS =

(2sin 66°sin 6°)(2sin 78°sin 42°)
(2c0s66°c0s6°)(2cos78°cos42°)

= LHS=

(cos60°—cos72°)(cos36° —cos120°)

— LHS=
(cos60°+cos 72°)(cos36°+ cos120°)

(cos 60° —sin18°)(cos36° +sin 30°)

— LHS= - ;
(cos60°+sin18°)(cos36° —sin 30°)
151541 1
4 4 2
= LHS=

1 J5-1)~5-1 1
274 | 2

_B=5)B+5) _9-5 _

N T

Example - 9

Solve : Prove that : 4 sin 27° = \/(5+\/§) —\/(3—«/§)

Sol. We have,
16 sin?27° = 8 (1 — cos 54°)
= 16sin?27° =8 (1 — sin 36°)

oz -L025

= 16sin227°=2{4—\/10—2\/§}
= 16sin*27°=8-2+10-2/5

= 165i0°27°= (5+45)+(3-+5) -2 /(5+5)(3-V5)

= 16sin227°:{\/5+x/§}2+{J3—J§}2—2\/(5+J§)(3_J§)
- 16sin227°:{\/5+\/§—\/3—\/§}2

sin27°=+/5+/5 —\3-5




edantiy

Learn LIVE Online
TRIGONOMETRY 11
Example — 11
Solve : If A+ B + C = m, then prove the following
1
Solve : Prove that ttan3x never lies between — and 3. (i) sin2A+sin2B +sin2C=4sinA.sin B . sin C
an x
(ii) sin? A+ sin®’B +sin”?C=2+2 cos A. cos B. cos C
(iii) cos? (%) +cos’ (%j +cos’ [%)
tan3
Sol. Lety= an X. Then,
tan x
=2+ 2 sin A sin B sin <
2 2 2
_ 3tanx —tan’x
Y fanx(1-3tan’ x) A B C
(iv) €os| — |+cos| — |+cos| —
2 2 2
tan® x — — —
= YT =4cos| & A cos| & B cos| = ¢
1-3tan” x 4 4 4
= @By-Dtan’x=y-3 cosA —cosB+cosC+1 (A] (Cj
W) =cot| — |cos| —
cosA+cosB+cosC—1 2 2
-3
= tan’x = h
y Sol. LH.S.
=sin 2A + sin 2B + sin 2C
Now,
2 . (2A+2B 2A-2B
tan’x > 0 for all x :2sm[ . jcos[ . )+2sinC cos C
y—320 =2 sin (A + B) . cos (A — B) + 2 sinC [-cos (A + B)]
3y-1
Y =2sin C. cos (A —B)—2sinC . cos (A +B)
=2sin C [cos (A—B) —cos (A + B)]
- %zo =2 5in C x 2 sin A sin B
y—
=4 sin A sin B sin C.
, =R.H.S.
~QBy-1)" 20
[-Gy=1)" 0] (i) L.H.S.
= (y=-3)GBy-1)=0 =sin* A + sin’ B + sin’ C
: _ SinzAJr1—cos2B+1—0052C
= Yy Sgor, y23 2 2
1 =
=y does not lie between 1/3 and 3. =5 [2 + 2 sin* A— (cos 2B + cos 2C)]
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iv) LH.S.
1 , 2B+2C )
=5 [2+2sin? A—2 cos
(3]l
=CO0S| — |+ COS| — |+COoS| —
2 2 2
(2B—2Cj
Ccos ]
2
B,C) (B_C
= 1 +sin* A - cos (B +C) . cos (B - C) :sin( - j+2005 22 |2 2
2

=2 —cos’A+ cosA. cos (B-C)

=2+ cos A[-cos A+ cos (B-C)]
=2+ cosAfcos (B +C)+cos (B-C)]
=2+cosAx2cosB.cosC
=2+2cosA.cosB.cosC

(i) L.H.S.

o[ A (B 2 C
=cos’| — [+cos’| = |+cos’| =
2 2 2

,(AY) l+cosB 1+cosC
=cos’| — |+ +
2 2 2
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(v) LHS.

~ cosA—cosB+cosC+1

"~ cosA+cosB+cosC—1

_ (cosA+cosC)+(1-cosB)
(cos A +cosC)—(1-cosB)

Solution of Equations by Factoring

Solve : 2 cos x cos 2x = oS X.

A-C A+C
COos + COS
2 2
A-C A+C
COS —COS
2 2

)l

=R.H.S.

Sol. The given equation is equivalent to the equation cos x

(2cos2x—-1)=0.

This equation is equivalent to the collection of equations.

cosx=0, x=§+7‘cn, nez,
1:>
cos2x ==, 2x:i§+2nk, ie.x= igﬂtk, kez

n n
Answer :5+Tm, * s +1k  (n,k € Z)

Solution of Equations Reducible to

Quadratic Equations

Solve : 3 cos?x—10cosx+3=0.

Sol. Assume cos x =y. The given equation assumes the form
3y?— 10y +3=0.

1
Solving it, we find that y, = 3% 3.
The value'y, =3 does not satisfy the condition since [cos x | < 1.

1 1
Consequently, cos x = 5 , X =% cos™! 5 +2nn, ne Z

1
Answer : + cos™! (5] +2mn (n € Z).
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Solution of Homogeneous Equations

and Equations Reducible to them

Equations of the form

n-2

a, sin® x + a sin"™!' x cos x + a, sin"? x cos? x

t...ta sin x cos™! x + a cos"x =0,

where a, a, ..., a_are real numbers, are said to be

homogeneous with respect to sin x and cos x.

Example - 14

Solving Equations by Introducing an
Auxiliary Argument

Solve : ?cosx+% sin x =1

Solve : 6 sin? x — sin X cos X — cos” X = 3.

Sol. 6 sin® x — sin X cos x — cos® x —3 (sin® x + cos? x) = 0.
Removing the brackets and collecting like terms, we get
3 sin? x — sin x cos x — 4 cos? x = 0.

I
Since the values x = B + 7tn are not roots of the equation

and cos x # 0,
we divide both sides of the equation by cos? x

3 tan’ x —tan x 4 = 0,

T
whence tanx:fl,x:fz+nn, neZ
4
and tanng,x:tan*1§+nk, keZ
T 4
Answer : 1 + 7tn, tan! 3 +nk (n, keZ)

Sol. cos = cosx +sin — sinx =1, cos | X—= |= 1
0l. COS 6 COS X T S 6 Smx = I, CoS 6 =1,

i
=2mn(neZ), x=—- +2nn (n € Z).

T
6 6

X —

T
Answer : 3 +27mn (n € Z).

Solving Equation by Transforming a Sum
of Trigonometric Functions into a Product

Example — 16

Solve : cos 3x +sin2x—sin4 x=0

Sol. cos 3x + (sin 2x —sin4 x) =0
Transforming the expression in brackets by formula
oa—P o+p

> CcOoS >

sin o — sin § = 2 sin

we obtain

cos3x+ (-2sinxcos3x)=0,

cos 3x (1 — 2 sinx) = 0.
The last equation is equivalent to the collection of
equation

>

N | —

cos 3x =0, sin x =

a
a

consequently, x = —+—

T
— (1) —
3 n,x=(-1) 6+1tk(n,keZ)

b
The set of solution x = (1) 3 + 7k (k € Z) belongs
T TN
_+_

6 3
Therefore, this set alone remains as a set of solutions.

entirely to the set of solution x = (n € 2).

A Iz zZ
nswer : 6 3n (ne?).
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Solving Equations by Transforming a Product
of Trigonometric Functions into a sum

Solve : sin 5 x cos 3x = sin 6 X cos 2x.

1
Sol. We apply formula sin a cos = 5 (sin (a—P) + sin
(o + B)) to both sides of the equation :
1 1
E(Sin 8 x +sin 2x) = 3 (sin 8 x + sin 4x),

sin 2x —sin4x =0

Solving Equation with the Use of
1+ cos 2o = 2 cos®a, 1 - cos 20, = 2 sin’o.

Example — 19

Solve : cos x — 2 sin? % =0.

. . . o a—p o+
Using formula sin oo — sin B = 2 sin 5 cos T,
we obtain —2 sin x cos 3x = 0.
. X=T7n, nez,
{ sinx =0, N
I T T
= 3x=—+mnk, x=—+—Kk, keZ.
cos3x=0, > 6 3
T
Answer : —t—-k (n ke Z).
6 3
Solving Equ. with the Use of
cos? o = sin? o = for Lowering a Degree
Example - 18
Solve : sin® x + sin? 2x =1
Sol, 170082X + 1-cosdx =1 = cos2x+cos4x=0=2cos

2 2
3xcosx=0.

The last equation is equivalent to the collection of two
equations.

T T T
(a)cos3x:0,3x:5 +nn,x:g+§n, neZz

I
(b)cosx=0,x= B +7nk, ke Z
The set of solutions of equation (b) is a subset of the set
of solutions of (a) and, therefore, in the answer we write
only roots equation (a).

T 7n
Answer : —+—

'3 (ne?).

Sol. cosx—(1-cosx)=0=2cosx—-1=0

1 T
:cossz:x:ig + 27n (neZ)

T
Answer : ig +2mn (neZ).

Solving Equations with the Use of Formulas
for Double & Triple Arguments

Example — 20

. X X . .
Solve : 2 smz cos® X — 2 sin B sin® X = cos? X — sin? X.

Sol. On the left-hand side of the equation we put the factor

2 sin — before the parentheses :

N |

X
2 sin 2 (cos? x — sin® X) = cos? X — sin® X.

Replacing the expression cos? x — sin* x by cos 2x
according to formula (2), we get

.X
2 sin = cos 2x = cos 2Xx,
2

or 2 sin % cos 2x —cos 2x =10

. X
=> c0S 2X (2s1n31j =0

A 2l i Dhonk mkez
nswer.4 2,(—) 3 nk (n,k € Z).
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Solving Equations by a Change of Variable

(a) Equations of the form P (sin x £ cos X, sin x cos x) =0,
where P (y, z) is a polynomial, can be solved by the
change.

cosxEtsinx=t=1%2sinxcos x = t2

Let us consider an example.

Solve : sin x + cos x = 1 + sin X cos X.

Sol. We introduce the designation sin x + cos x = t.
Then (sin x + cos X)> =t2, 1+ 2 sin x cos X = t2,
t* -1
2

In the new designations the initial equation looks like

sin X cos X =

2

t=1+ or ?-2t+1=0,(t-1)*=0,t=1,

ie.,

| . 1
sinx+cosx=1, \/5(— smx+—cosxj:1,

N RN

n P
COS 4 COS X T SIn 4 sin X = \/5,
) V2
cos| x—= |=—
4) 2

x—EziE—i-Znn, nez,
4 4

x=£i£+2nn, neZ.
4 4

T
Answer : 5 +2mn,27nn (n € Z).

(b) Equations of the form a sin x + b cos x + d = 0, where a,
b, and d are real numbers, and a, b # 0, can be solved by

the change.
X X
1—tan*= 2tan —
COSX= o sin x:—zx,
I+tan* = I+tan®* =
2 2
xzn+2nn (ne€Z)

Solve : 3 cos x +4 sinx = 5.

3—3tan2§+8tan§:5+5tan2§,
2 2 2

2
X
4tan2§f4tan%+1:0, (2tan51] =0

X 1
—_—— — -1 — +
tan 5 , X =2 tan > 2nn,n € Z

N | —

1
Answer : 2 tan™ 3 +2nn, (n € Z).

(c) Many equations can be solved by introducing a new
variable.

Solution of Trigonometric Eqn. of the Form

S = Jo(x)

Solve : /1—-cosx = sinXx, x € [« 3]

—Ccos>
Sot. [1760320
sinx>0.

Under the condition that both sides of the equation are
nonnegative, we square them:
l-cosx=sin’x, 1—-cosx=1-cos’x,

cos’x—cosx=0, cosx(cosx—1)=0.

TE
(l)cosx:O,x:E +7n,n € Z,

(2) cosx =1, x =2nk, k € Z. But since sinx > 0
_ 5w
and x € [=, 3n], we leave x =27, =— .

Answer : 2T, 5_“ .
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Solving Equations with the Use of the
Boundedness of the Functions sin x & cos x

Solve : (cos%fZSinxj sinx +[1+sin %—ZCOSXJ xcos X =0.

X X
Sol. cos Z sin X —2 sin® X + cos X + sin Z cosx -2 cos’x=0.

5x
sin (x+%) +cos x—2 (sin* x + cos® x) =0, sin Y +cosx=2.

5x
Since the functions sin Y and cos x have the greatest

5x
value equal to 1, their sum is equal to 2 if sin 7 =1 and

cos x = 1 simultaneously, i.e.

5x 5k 0w
st =14 2
cosx=l, x=2nk (n, keZ);
ok =2m A, an
5 5 5

Since k € Z, it follows that n=1 + 5m (m € Z), and then
x=2n+8mm,me Z

Answer : 2 1+ 8tm, m € Z

Trigonometric Systems

Example - 25

. 1
sinx cosy=—,

Solve : 4

3tanx =tany.

Sol. We transform the second equation & get
3 sinx cosy—sinycosx=0.

Substituting now the value of the product, sin x cos y
from the first equation into the equation obtained, we

get a system.

cosX siny=

— W

sinxcosy=—

N

Adding together the equations of system (1) and then
subtracting the first equation from the second, we get a
system which is equivalent to system :

sin(x+y)=1,
sin(xfy):l, ....... )
2
whence we have
b
X+y=—+ 27k,
Y 2
T 3)
Xx—y=——+2nl
7%
and
T
x+y=—+ 27k,
73
....... (4)

bl
X—y=——+2ml
7%

From system (3) we find

x=£+n(k+l), y=£+n(k71).
6 3

From system (4) we find

x:—%+n(k+l), y:%-i-rc(k—l).
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EXERCISE - 1 : BASIC OBJECTIVE QUESTIONS

Basic System of Measurement

7 If 2sina _9 th I+sino—cosa is equal to
1. 10° 40" 30" can be express in radians as follows : I+sinatcosa o T T ona q
5277 b 427m .
@ 7300 ®) 2200 @ ()
T T () 1-2 (d)1+1
© 7200 @ 227 . .
8. tan x is defined for all x in
2. The degree and radian measure of the angle between the @R (b)R— fnr:n I}

hour-hand and the minute-hand of a clock at twenty

minutes past seven is n
(c) R—{(2n+ 1)5 :nel} (d) none of these

@ Sm ) Sn
2) — il
4 8 9. cot x is defined for all x in
i (@R G)R-{nm:nel}
5w Sm’
© G
T
() R—{@2n+1)—:nel} (d)none of these
3. If the perimeter of a sector of a circle, of area 2
25 msq. cms. is 20 cms then area of a sector is 10.  Which of the following is not correct ?
(a) 20 sq. cms (b) 24 sq. cms
(c) 50sq. cms (d) 25sq. cms (a) sin@= _é (b)cosO=1
4. Number of sides of regular polygon of interior angle % ]
(c) secH=— (d)tan6=20
: 2
is
(a)10 (b)5 11. If sin O and cos 6 are the roots of the equation
(©)8 (d)9 ax’—bx + ¢ =0, then a, b and c satisfy the relation :
5. The sum of two angles is Stand their difference is 60°. (a)a’+b*+2ac=0 (b)a>~b*~2ac=0
Then the angles are (c)a>+c—2ab=0 (d)a>~b*+2ac=0
(2)480°,420° (b)470°,450° 12.  1Ifx e R and x # 0, then which of the following is not
(c) 520°,580° (d)360°, 120° possible ?
Trigonometric Ratios
. 1 1
6. €08 24° + cos 5° + cos 175° + cos 204° + cos 300° = (a) 2sin@=x+— (b) 2C056=X+;
X
(a)1/2 (b)-1/2
. 1 Lo 1
(C)g d1 @) 2sm6:x—; (d) sme—x+;
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13. Inatrangle ABC, if cotA cotB cotC > 0, then the triangle is

(a) acute angled (b) right angled
(c) obtuse angled (d) does not exist
14.  Which of the following is correct —

(a)sin1°>sin 1 (b)sin 1°<sin 1

in 1°=sin 1 d sinl°=—sin1
(c)sin 1°=sin (d) 130
15. Ifsin(x—y) =cos (x +y) = 1/2, then the values of x and y
lying between 0° and 180° are given by
(a)x=45°y=15° (b) x=45°y=135°

(c)x=165°y=15° (d) none of these

16.  If55sin 6 =3, then M is equal to
secO—tan6
1 b)4
@7 (b)
(©)2 (d) none of these

17. A value of 0 satisfying cos 6 + V3 sin®=2is

St 47
@5 ®) 5

21 T
© 5 (d) 3

18.  Which of the following is correct ?
(a)cos 1>cos2 (b) cos 1 <cos 2

(c)cos 1 =cos?2

19 " /l—sinAJr
) 1+sin A

values of A, then A may belongs to

(d) none of these

sinA 1
cosA cosA

, for all permissible

(a) First Quadrant (b) Second Quadrant

(c) Third Quadrant (d) Fourth Quadrant

20. If3sin0—5cos 0 =a,then5sin6+ 3 cos 0 is equal to
(d) J1-a>

(d) \34—a% or—34—a>

(a)l-a

(©) \34-2a>

21. The value of tan gtan%E is

@0 (b)1

1
(c) 5 (d) none of these

22. Iftan 6 =—4/3, then sinO is

_—4butnoti b _—40r£

4 4
(c) 3 but not s (d) none of these

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

@ 1/42
(©1

24. Ifsinx + sin’x = 1, then the value of

(6)0

(d) None of these

cos '%x + 3cos!'’x + 3cos®x + cos®x — 1 is equal to
()0
(c)-1

Trigonometric Identities

(b) 1
d)2

25, The value of 1157
. ¢ value o 1+ tan’15° 1S

w2

> (b)1

1
(© 5

(d) 3
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26.

27.

28.

17 5
IfsecA= 3 and cosec B= 7 ;ifA, B lies in first quadrant

then sec (A + B) can have the value equal to

85 , 85
85 NEE
© "% @ 33
The two legs of a right triangle are

3 3n
sin® + sin (%‘—ej and cosO — cos (7_9) The

length of its hypotenuse is
@1
(©) V2

Which of the following when simplified reduces to unity ?

(b)2

(d) some function of 6

1-2sin’ a

(a) - -
2cot(+ OLJCOSZ (— oaj
4 4

sin(m—o)

(b)

+cos({mT—a
. o Teos(n-a)
SII’IOL—COSOLtal’lE

© 1 ~ (l—tan2 01)2

) 2
4sin” o cos” a

4tan’ a

1+sin2a
(d)

(sin o + cos a)2

29.

30.

31.

32.

Hf@)_3{ﬁn4(%?—xj+ﬁn4@n+x)}—2

[sin6 (% + xj +sin® (5n— x)} then, for all permissible

values of x, f (x) is

(a)-1

()0

(©)1

(d) not a constant function

The sines of two angles of a triangle are equal to

5 99 . .
IE) & Tol The cosine of the third angle can be :

(Assume that sum of all angles in a triangle are

supplementary)
245 oy 255
@ 1373 ®) 1373
735 g 165
© 13713 @ 1373

If tanx. tany = a and x + y = 1/6, then tanx and tany satisfy

the equation
(a) xz—\/g(l—a)x—i-a:O
(b) 3x> —(l—a)x+a\/§=0

(c) x2+\/§(1+a)x—a:0

(d) 3x> +(1+a)x—a\/§:0

T
Ifa+p =5 and B + y = a, then tan a equals

(a)tan B +2tany (b) 2tan § +tany

(c)tan B +tany (d) none of these
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33.

34.

35.

36.

37.

38.

tan 5x tan 3x tan 2x=.....

(a) tan 5x — tan 3x — tan 2x

sin 5x —sin3x —sin 2x

(b)

c0S5xX —cos3xX —cos2x
(©0
(d) None of these

m 1 .
If tano = ol tan f = then a + [ is equal to

2m+1°
(a) /4 (b) /3
tan ™ -1 m_+l
(c) mtl (d) tan T

3n
Ift<26 <7,then N2 ++/2 +2cos40 1sequal to

(a) —2cos6 (b) —2sin6
(c) 2cosO (d) 2sin®
IfA-B :% ,then (1 +tanA) (1 —tan B) =
(@)1 (b)2

(0)-1 (d)-2

If tan %and tan % are the roots of the equation

8x*>—26x + 15 =0then cos (a+ P) is equal to

627
@ -2 OE=
(c)-1 (d) none of these
If sin a + sin B = a and cos o — cos 3 =b then tan a;ﬁ is
equal to
b
@ (b) —

(©) Va’ +b’

(d) none of these

39.

40.

41.

42.

43.

44.

45.

4
If OSBSOLSE,COS(OL-FB)Z% and COS(OC—B)Zg

N

then sin 2a is equal to

@1 (b)0

(c)2 (d) none of these
For all real values of 0, cot 6 — 2 cot 20 is equal to
(a) tan 20 (b) tan 6

(c)—cot 36 (d) none of these

If cos 20° — sin 20° = p then cos 40° is equal to

(a) —py2-p’ (®) py2-p’
(c) P+v2-p’

If cos 2x + 2 cos x = 1 then sin’x (2—cos?x) is equal to

(@1 (b)-1
(© /5 @ 5

IfA+C=B, thentanAtan B tan Cis

(d) none of these

(a)tanAtan B +tan C
(b)ytanB —tan C—tan A
(c)tanA+tan C —tan B

(d)—(tan Atan B +tan C)

1 1
Ifx+ — =2cos 0, thenx’+ — =
X X

(a) cos 360 (b)2 cos 36

1 1
(©) 5 cos 30 (d) 3 cos 30

If tano, tanp are the roots of the equation

x*+px+q=0(p=#0), then

(b)tan (o +B) =p/(q—1)

(d) none of these

(a)sin (o +pB)=—p
(c)cos(a+B)=1—q
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46. The value of Transformation of Product to Sum
) e . a:
sinl sin3—Tc sins—7T sin7—Tc sin9—7T sinM sin13—7T N s sn0 i
147147 147 147 147 147 14 (a)sinx=1/2 (b)sin2x=0
is equal to (c)sin3x=,/3/2 (d)cosx=-1/2
| 52. If (2"+ 1) 6 = m, then 2"cos 6 cos 2 O cos 2260 ...
—_— -1 0=
(@1 (b) T cos 210
(a)-1 (b)1
1
(©) — (d) none of these (c)12 (d) none of these
64 53. Ifn=1,2,3,...,thencosacos2 acos4 a...cos 2" ais
equal to
47.  The numerical value of sin l.sins—n. sin7—Tc is equal to ]
18 sin2na sin2"a
a 2nsina (®) 2“—”“
sin2"" o
1
(@1 (®) <
8 © sin4™a @ sin2"a
. . 4" sina 2"sina
© 4 (d 9 54.  tan 3 A—tan 2A —tan A is equal to
48. The value of (a)—tan3 Atan2 Atan A
c0s 12°.¢c0s24° . cos 36°.cos48°.cos 72°. cos 84° is (b) tanAtan 2 Atan 3 A
(c)tanAtan 2A—tan2 Atan 3 A—tan 3 Atan A
1 1
_ — d) none of these
@ - (b) 3 @
55 coszcos3—ncoss—ncos7—n i 1t
© 1 @ s . P g 2 2 is equal to
16 128
: o : o 1 o : (o4 1 - \/E
49. The value of sin 78° — sin 66° — sin 42° + sin 6° is ()12 (b) ——
22
()l (b) !
2) — =
2 2 142
(c)1/8 d)
(c)-1 (d) none of these 202
50 Maximum and Minimum Values

Let g<g<™ and x = X cos 0 + Y sin 0, y = X
2

sin 0 —Y cos 0 such that x>+ 4xy + y*=aX?>+bY?, where a,
b are constants. Then

- 1b= _T
(a)a=-1,b=3 (b) 6 p

(c)a=3,b=—1 m)e=§

56.

57.

Minimum value of 5 sin?0 + 4 cos® 0 is

(@)1 (b)2
()3 (d)4
Maximum value of sin X + cos x is
(@1 (b)2

1
© V2 @ 7




edanti,

Learn LIVE Online
TRIGONOMETRY 23
58.  Minimum value of sec’*8 + cosec?0 is 0
(@)2 (b)4 66. The general solution of tan (Ej =0is
(©1 ()3
o ] ) (a)2nm;nel ®)nmnel
59.  Minimum value of sin® + cos® 6 is
I
(@)0 ®)1 ©@@n+1) Jinel (d) None of these
1 1
(© B (d) 2 67. In2 cos?0 + 3sin 6 = 0, then the general value of 0 is—
— () _ . . . P -
60. IfA=2sin"0 —cos 20, then A lies in the interval (@) nr+ (=) cine I (b) 2n 7+ cine I
(@[-1,3] (b)[1,2]
(©)[-2,4] (d) none of these -
) ) . ©nn+(-1)"'—;nel (d) None of these
61.  If'sin@, +sinO, +sin 6, = 3, then cosO, + cosO, + cos 0, = 6
@3 ()2 68.  General solution of equation /3 cos @ +sin 6= /7 is
(©1 (d)o
62. The maximum value of 12 sin 6 — 9 sin®0 is (a) nm %Jr% ‘nel
@3 (b)4
(©5 (d) None of these T
(b) 2nm+ Z+g;n el
63.  The number of solutions of cosO + \/5 sin0=5,0<0<5m,is
a)4 b)0 T W
@ ®) (¢) 2nn+ ———;nel
©)5 (d) None of these 4 6
Trigonometric Equations (d) None of these
64. A solution of the equation cos?6 + sin 6 + 1 =0, lies in the tan 3x — tan 2
interval 69. The set of values of x for which —oX —TNZX _ 4 g
1+ tan3x tan 2x
(a) (—/4, /4) (b) (m/4, 31/4) @0
a
(c) (3n/4, Sm/4) (d) (5m/4, Tm/4)
(b) {m/4}
65. If4sin’0 =1, then the values of O are
() {nn+=n/4|n=1,2,3.....}
(a) 2nni£’nez (b) nnig,HEZ (d) {21’17'C+TC/4|1’1:1,2,3 ..... }
3 70. The number of solutions of the equation
. . tan x + sec X =2 cos x lying in the interval [0, 27], is
+-— +=
(c) nn_6,neZ (d) Znn_6,neZ (@)0 )1
(c)2 (d)3
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The number of solutions of tan x + sec x =2 cos x in | 8. In atriangle ABC,a=4,b=3, ZA=60°, then c is the root
[0,2m)is (2002) of the equation. (2002)
(a)2 (b)3 (a)c>~3¢c-7=0 (b)c?+3¢c+7=0
(©0 @1 (¢)c-3¢c+7=0 (d)c*+3c-7=0
In a triangle ABC, 2ca sin —B+C is equal to 9. Ina AABC, tané = g, tang = %, then (2002)

2 6 2 5
(2002) (a)a,c,barein AP (b)a, b, carein AP
(a) a2+ b>— (b) 2+ a>—b? (c)b,acarein AP (d)a,b, carein GP
22 a2 2 .2 W2
(©b'-c'-a (d)c*=a’~b 10. Theequationasinx+b cosx=c where |c|>+a’ +b’ has
§in?0=—Y i< true, if and only if (2002) (2002)
= i ,1 i ) )
(x+y)’ Y (a) a unique solution
(Q)x—y#0 (byx=—y (b) infinite number of solutions
(©)x+y#0 (d)x#0,y#0 (c) no solution
(d) None of the above
1-tan*15° .
The value of — o Is (2002) -
1+tan” 15 11. Ifocisarootof25cosze+500s6—1220,E<Oc<75,then
(a)l (b) V3 sin 2a. is equal to (2002)
NG) 24 24
-—= 2 (@) — (b) ¢
© @ s %
4 P 13 13
Ift =——,th 0 2002 — d) -——
an @ T en sin O is ( ) (c)18 (d) 18
12.  The sum of the radii of inscribed and circumscribed circles
(a) —%but not% (b) —%or% for an n sided regular polygon of side a, is (2003)
a b
4 4 (a) acot (Ej (b) E cot (2—)
(c) gbut not 3 (d) None of these n "
1 (c) acot (i) (d) 2 cot (i)
If sin (o + B) = 1, sin (a — B) =E,then tan ¢ 2n 4 2n
(o+2B) tan (2 + B) is equal to 13. Ifinatriangle ABC
(2002) (C J(A) 3b
(a)l (b)fl acos E +CCOoS E =?,
(c) zero (d) None of these )
. then the sides a, b and ¢ (2003)
If y = sin’0 + cosec?d, 0 = 0, then (2002) ) .
(@)y=0 (byy<2 (a) arein AP (b) are in GP
a)y= <
Y Y (c) arein HP (d) satisfya+b=c
()y=-2 (d)y=2
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14.

15.

16.

17.

18.

In a triangle ABC, medians AD and BE are drawn. If

AD =4, /DAB= %and ZABE = % then the area of the

AABC s (2003)

16 .
(@ gsq unit (b) EY squnit

32 .
(c) —=squnit

33

64 .
(d) —squnit
3
The upper (%} th portion of a vertical pole subtends an

angle tan™' (%} at a point in the horizontal plane through

its foot and at a distance 40m from the foot. A possible

height of the vertical pole is (2003)
(a)20m (b)40 m
(c)60m (d)80m
Let a, B be such that 1 < a - B < 3m.

21
If sin oo+ sin § = 65 and cos o+ cos B = —%, then the

value of cos G;B is (2004)
6 3
a) — b) ——
®) 65 ®) 130
3 -6
O 4 =2
© =% T

The sides of triangle are sin o, cos a and /] +sin o, cos .

T
for some 0 <a < o Then the greatest angle of the triangle

is (2004)
(a) 120° (b)90°
(c)60° (d) 150°

A person standing on the bank of river observes that the
angle of elevation of the top of a tree on the opposite bank
ofthe river is 60° and when he retires 40 meters away from
the tree the angle of elevation becomes 30°. The breadth of

the river is (2004)
(a)40m (b)30m
(¢)20m (d) 60 m

19.

20.

21.

22.

23.

n P
In a triangle PQR, if £ZR =—. Iftan (Ej and tan (%) are

2
therootsof a+bx + ¢ =0, a # 0 then (2005)
(a)b=a+c (b)b=c
(c)c=a+b (d)a=b+c

The number of value of x in the interval [0, 37t] satisfying

the equation 2 sin’x + 5sinx -3 =01is (2006)
(a)4 (b)6
()1 (d)2

A triangular park is enclosed on two sides by a fence and
on the third side by a straight river bank. The two sides
having fence are of same length x. The maximum area

enclosed by the park is (2006)
1
@ X (b) 5’
3 2
3
(©me (@) Zx°
. 1 .
I[fO<x<mandcosx+sinx = > then tan x is (2006)

<a>(1‘Tﬁ) (b)“‘Tﬁ)
L (#+99) (1++7)

) P
(d) 2

A tower stands at the centre of a circular park. A and B are
two points on the boundary of the park such that AB (=a)
subtends an angle of 60° at the foot of the tower and the
angle of elevation of the top of the tower from A or B is 30°.

The height of the tower is (2007)
2

(2) T;‘ (b) 2a+3
a

© 5 @ 3
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24. ABisavertical pole with B at the ground level and A atthe | 28. IfA=sin’x + cos*x, then for all real x (2011)
top. A man finds that the angle of elevation of the point A
from a certain point C on the ground is 60°. He moves awa 13
p gr y (a) —<A<l1 (b)1<AL2
from the pole along the line BC to a point D such that 16
CD =7 m. From D the angle of elevation of the point A is
45°. Then the height of the pole is (2008) ©) <A<£ (d) <A<l
16
(a) ﬂ[ij (b) 7\/_( ! ] 29. The possible values of 8 € (0, m) such that
2 (3+1 J3-1 sin (0) + sin (40) +sin (70) =0 are (2011)
7\/_ 7\/_ 2n © 4n m 3m 8= ES_TCEZ_TC3_“8_TC
25. Let A and B denote the statements ( 2_n L3 2_7'C 3_7: 351 @ 2_75 L33 2n 3_n 8_n
A:cosa+cosP+cosy=0 ©) 9°4°27 374736 9°4°2°37°479
B:sino+sinf+siny=0 30. Ina A PQR, if 3 sin P + 4 cos Q = 6 and
3 4 sin Q + 3 cos P=1, then the angle R is equal to  (2012)
Ifcos(B—y)+cos(y—a)+cos(a—p) =——, then
2 Sn k3
(2009) (a) i (b) 6
(a) Aistrue and Bis false  (b) Ais false and B is true
(c) both A and B are true (d) both A and B are false () % (d) %C
4 . .
26. Letcos(a+p)=— and let sin (. — B) = —» where 0 < a, 31. ABCDisa trapezium such that AB and CD are parallel an.d
13 BC L CD. If ZADB =6, BC=p and CD = q, then AB is
equal to (2013)
B< T Then tan 20 is equal to (2010)
4 2 (0" +)sin0 (b) P9 cosO
25 56 pcosO+qsind pcosO+qsin®
@ T¢ (b) 33 o o
© p +q (p°+q°)sinb
19 20 p’cosO+q’sind (p cos 0 +qsinB)’
© O
. o . tan A cot A .
27.  Foraregular polygon, letr and R be the radii of the inscribed | 32.  The expression + can be written as
. i . I-cot A 1-tan
and the circumscribed circles. A false statement among the
following is (2010) (2013)
ro1 (a)sinAcosA+1 (b) sec Acosec A+ 1
(a) there is a regular polygon with R E (c) tan A + cot A (d) sec A + cosec A
r 1 I RPN k
(b) there is a regular polygon with R E 33. Let f (x) % (sinx + cos'x) where x e R and
k> 1. Then f,(x) - f(x) equals : (2014)
r 2
. Lo~ 1
(c) there is a regular polygon with R 3 @) 1 (b) =
12 6
r_\3
d) th lar pol ith —=-—— 1 1
(d) there is a regular polygon wi ) © 3 ) 7
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34.

35.

36.

37.

38.

39.

A bird is sitting on the top of a vertical pole 20 m high and
its elevation from a point O on the ground is 45°. It flies off
horizontally straight away from the point O. After one
second, the elevation of the bird from O is reduced to 30°.
Then the speed (in m/s) of the bird is : (2014)

(@) 20 (V3 1) (b) 40 (V2 - 1)
(¢) 40 (3 —+2) (d) 2042

The number of values of o in [0,27] for which
25sin® o -7sin? o + 7 sin a =2, is:(2014/Online Set—1)
(a)6 (b)4
(©3 @i

T
If2 cos § + sin 9=1£e¢5j then 7 cos © + sin @ is

equal to (2014/Online Set-2)
1 b)2

@ (b)
11 d 46

© 5 @

If the angles of elevation of the top of a tower from three
collinear points A, B and C on a line leading to the foot of
the tower, are 30°, 45° and 60° respectively, then the ratio,

AB :BC, is: (2015)
(@1:43 (b)2:3
(©)J3:1 (@) J3:42

Ina AABC,%: 2 +3and ZC = 60°. Then the

ordered pair (LA, £B) isequal to : (2015/Online Set-1)
(a) (45°,75° (b) (75°,45°)
(c)(105°,15° (d) (15°,105°)

3 . . 1 .
Ifcos o +cos [3:5 andsin o +sin 3 =3 and @ is the

arithmetic mean of aand 3, then sin 29 +cos 29 is

equal to: (2015/Online Set-2)
3 7

OF (b) 5
4 o8

© % @ 3

40.

41.

42.

43.

44.

45.

If 0 < x < 2m, then the number of real values of x,
which satisfy the equation

cosx + cos2x + cos3x + cosdx =0, is : (2016)
(@5 (b)7
(©9 (d)3
The number of x € [0, 2rn] for which

‘\/QSin4 x +18cos? x —y2cos? x +18sin? x|= 1 ig

: (2016/Online Set—1)
()2

(b)4
(c)6 (d)8
I
IfA>0,B>0andA+B= 5’ then the minimum value of
tanA +tanB is : (2016/Online Set-2)
@ V3 -2 (b) 2-/3
0 —=
(© 4-23 (d) NE
If 5(tan’ x — cos? x) = 2cos 2x + 9, then the value of cos 4x
is (2017)
3 .
@ (b)
2 ol
©5 @ =5

Let a vertical tower AB have its end A on the level ground.
Let C be the mid-point of AB and P be a point on the
ground such that AP = 2AB. If ZBPC = f3, then tan f is

equal to: (2017)
6 1

@7 ®)
2 4

OF @5

If sum of all the solutions of the equation

8COS X. cos(£+xj.cos[ﬁ—xj—l =1 in [0,7] is kr,
6 6 2

then k is equal to : (2018)
20 2

@ 5 (b) 3
13 o8

© 5 @75




edantiu

Learn LIVE Online
28 TRIGONOMETRY
46. If tanA and tanB are the roots of the quadratic equation, | 49. A tower T, of height 60m is located exactly opposite to a
3x2 - 10x - 25 = 0, then the value of tower T, of height 80m on a straight road. From the top of
3 sin’(A + B) —10sin(A + B).cos(A + B) -25 T,, if the angle of depression of the foot of T, is twice the
cos’(A+B)is: (2018/Online Set-1) angle of elevation of the top of T, then the width (in m) of
(a)-10 (b) 10 the road between the feet of the towers T, and T, is :
(¢)-25 (d)25 (2018/Online Set-2)
47.  An aeroplane flying at a constant speed, parallel to the @ 10 \/5 (b) 10 \/5
horizontal ground, /3 km above it, is observed at an
: \ . (©) 20V3 (d) 2042
elevation of 60° from a point on the ground. If, after five
seconds, its elevation from the same point, is 30°, then the 50. Ifanangle Aofa AABC satisfies
speed (in km/hr) of the aeroplane, is : 3~ 0. then th i q
. 5 cos A+ 3 =0, then the roots of the quadratic equation,
(2018/Online Set-1) X1+ 27x+20 =0 are (2018/Online Set-3)
(2) 1500 (b) 1440 (a) sec A, cot A (b) sin A, sec A
(©)750 (d)720 (c) sec A, tan A (d) tan A, cos A
48. The number of solutions of sin 3x = cos 2x, in the interval . .
51. A man on the top of a vertical tower observes a car moving

(2018/Online Set-2)

Tl
21 1S :

(a1
(©)3

(b)2
D)4

at a uniform speed towards the tower on a horizontal road.
If it takes 18 minute for the angle of depression of the car
to change from 30° to 45°; then after this, the time taken (in
minute) by the car to reach the foot of the tower, is :

(2018/Online Set-3)

(a) 9(1+\/§) (b) 18(1+\/§)

() 18(+/3-1) @ >(+3-1)




29 TRIGONOMETRY
3 A SA 7. cos’A(3 -4 cos’ A +sin* A(3—4sin*A)* =
IfcosA= 1 then the value of sin o sin s (a) cos 4A (b) sin4A
(a)1/32 (b)11/8 (©1 (d) None of these
(c)11/32 (d)11/16 8. 2sin*B+ 4 cos(a+P)sinasinB+cos2 (a+P)=
sin O (sin © + sin 30) is (a)sin2a (b)cos2 B
(a)=>0forall 6 (b) >0 only when 6 >0 (c) cos 2a (d)sin2p
(¢)<0forall 6 (d)<0only when0<0 9. If sina, sin B and cosa are in G.P. then roots of the equation
Given A = sin’0 + cos*0, then for all real 0, x*+2x cot § + 1 =0 are always
3 (a) equal (b) real
<AL
@) 1<As<2 (b) 4 A<l (c) imaginary (d) greater than 1
10. If in a triangle ABC, sin*A + sin’B + sin’C = 2, then the
13 3 13 . .
<AL <AL=, triangle is always
© 76 @7 16
(a) isosceles triangle (b) right angled
2 -1 t 1 t led
If coso = 2ci)Sl3 > (0<a<m0<B <), then tan%COt% (c) acute angled (d) obtuse angle
cos 11.  IfsinB=3sin (6 + 2a), then the value of tan (0 + o) + 2 tan
is equal to o is
@1 (b) V2 @3 (b)2
ol d)O0.
©) 3 (d) none of these © @
12.  The least value of cos?6 — (6 sin 0 . cos 0) + 3 sin?0 + 2 is
Ifsin (o +B) =1, sin (a— )= 1/2, where a, € [0, 7/2), then
tan (oo + 2f3) tan(2a. + B) is equal to (@) 4+410 (b) 4-10
@1 (b)0 (©)0 d)4
(c)-1 (d) none of these
Which of the following statements are possible with | 13.  Ifsino+sin 3 =a and cos a.—cos B =b, then tan((x ; Bj is
a, b, m and n being non-zero real numbers :
(a)4sin’0=5 equal to
(b) (> + b?) cos 0 =2ab
a _b
(c) (m?+ n?) cosecd = m? — n? (a) 5 (b) a

(d) none of these

(©) \a?+b?

(d) None of these




edantiy

Learn LIVE Online

TRIGONOMETRY

30

14.

15.

16.

17.

18.

19.

. 3 . 5[ 27 . 5[ 4m .
- sino+sin’| —+a [+sin’| —+a | | isequal to
sin3a 3 3

4 3
@ ®) 5

3
(© 2 (d) none of these

The number of distinct solution of

T
sin 560. cos 30 = sin 90. cos 76 in [0,5} 1S

()4

()8
The value of 0 satisfying

)5
)9

3 cos’0— 2./3 sin O cos O —3sin’ 0 =0 are

(a) nn—ﬁ, nm+ - (b) nTc—E, 4~
3 6 3 6

(© 2nn—§, nm (©)] 2nn+§, nn

If the equation tan 6 + tan 26 + tan 6 tan 20 =1, then 6 is
equal to

o n LI
@ 37% ®) 3

nm m
(©) TJFE (d) None of these

The equation k cos x —3 sin x =k + 1 is solvable only if k
belongs to the interval

(a) [k, +o0] (b)[-4,4]
(c) (—0,4] (d) None of these

If2sinx+1>0andx € [0, 27], then the solution set for x is
Tn n 11n
0,— 0,— |ul—, 27
(a)[ 6} (b)[ 6} [6 }

1rn
(©) [? > 27‘} (d) None of these

20.

21.

22.

23.

24,

25.

1
If the equation sin 6 = — 1/2 and tan 0 = ﬁ , then most

common general values of 0 is

Tr r
a)2nm+ — b)2nt— —
(a) 5 (b) 5

n
(c)2nm+ i (d) None of these

Ifr>0,-nt<6<mandr, O satisfy r sin 6 = 3 and
r =4 (1 + sin 0), then the number of possible solutions of
the pair (1, 0) is
()2
(©0

(b)4
(d) inifinite

If x € [%,%} the greatest positive solution of

1 +sin*x = cos? 3x is
(@
(c)5m2

The number of real solutions of

(b)2n

(d) none of these

sin e*. cos e* = 2524+ 2%2 s
(a) zero (b) one
(c)two (d) infinite

All solutions of the equation, 2 sinB + tanf = 0 are obtained
by taking all integral values of mand nin:

2
(a) 2nm+ 2?75 (b) nt& 2mm+ ?rc

©) nTc&mTc-_i-g ) nn&ZmTcig

If xe [0,%}, the number of solutions of the equation,

sin7x +sin4x+sinx=01s:

(@3
©6

b)5
(d) None
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26. The number of solution in [0, ©/2] of the equation | 33.  cos 15 x=sin 5xif
cos 3x tan 5x =sin 7x is
__r. T -, T
@5 (b)7 @*="%"5" ®) =20 10"
(c)6 (d) none of these
27, si x 1 the least value for the set of x=22 Iy g x=—2+Tq
. sin x — cos’x — 1 assumes the least value for the set o (c) 207 (d) 20 10
values of X given by :
(@) x=nm+ (1) (16) 34. sin’x+2sinxcosx—3cos’x =0 if
(a)tanx=3 (b)tanx=-1
(b)x =nm+(-1)"(n/6)
(c)x=nn+mn/4 (d)x=nn+tan"' (-3)
(c)x=nn+(-1)"(n/3)
-5 . 2 — K 3
(d)x =nm—(~1)" (1/6) where n € Z 35. Ssin*x+ /3 sinxcosx+6cos’x=5if
28.  If2 cos*(m+x)+ 3 sin (n+x) vanishes then values of x lying (a)tanx =—1/+3 (b)sinx=0
in the interval from 0 to 2 ware (©)x=nn+m/2 (d)x=nn+n/6
(a)x=m/6or51/6 (b)x=m/3or5n/3 36.  sinx+sin2x+sin 3x = cos x + cos 2x + cos 3x if
(c)x=m/4or5 /4 (d)x=mn/2or5n/2 (a)cosx=—1/2 (b) sin 2x =cos 2x
29.  4sin*x +cos*x=11if (c)x=nm/2+n/8 (dx=2nn+2n/3(nel)
5 37. Ifsinx+7cosx=5thencos(x—¢)=1/ /2 if
(a)x=nn (b) nmtsin™ \/;
(a) p=cos ' 7/+/50 (b) ¢=sin"'1/+/50
(c)x=nm/2 (d) none ,
' _ ' _ _ ) (c) d=cos 1/7 (d) ¢=sin"'5/7
30. The general solution of, sin x + sin 5x = sin 2x + sin 4x is :
2 20 =0 —
(a)2nmine | (b)nm:nel 38. ;f6cos29+2cos6/2+2sm6 0, — Tt <06 <m, then
(c)nm/3;nel (d) none
(a)/3 (b) n/3,cos (3/5)
31.  General solution of the equation, cot 30 —cot 0 =0 is (¢) cos ' (3/5) (d) /3. 7—cos ' (3/5)
(a) 0= (2n— I)E (b) 6= (2n— I)E 39. If sin’x + cos‘.‘y +2=4sinxcosy, and 0 <X,y < /2 then
2 4 sin X + cos y is equal to :
(a)-2 (b)0
() 6=(2n- 1)% (d) none (c)2 (d) none of these
40. IfsinB + 7 cosO =5, then tan (6/2) is a root of the equation
32 sin30 1 ; (a)x*—6x+1=0 (b)6x2—x—1=0
2c0s20+1 2 (©)6x2+x+1=0 (d)x2—x+6=0
- - 41. The value of cos y cos (n/2 —x) — cos (m/2 —y)
(@) 6= nn+g (b) 0=2nn 3 cos X + sin y cos (/2 —x) + cos X sin (m/2 —y) is zero if
(@)x=0 (b)y=0
T
(© eznn+(—1)“g (d) B=nn— (©)x=y+ /4 d)y=x- 34
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42.

43.

44.

45.

46.

tan (pn/ 4) = cot(qn/4) if

(@p+q=0

(b)ptq=2n+1

(c)p+q=2n

(d)p+q=2(2n+ 1) where n is any integer

If cos x —sinx > 1 and 0 < x < 27 then the solution set for x

is

) {311 7n} U0

(a) OaE o 7_n92n A
4 274

©) | —,2n|u {0} (d) none of these

Ifjtan x| < 1 and x € [-m, nt] then the solution set for x is

(@) _—rc,—3—n} U [—E, E} U [3_7:’ n}
T 474 4

(b) _—E,E}u[ﬁ‘,n}

() __E,E}
4%

(d) none of these

If4 sin’x — 8 sinx + 3 <0, 0 < x < 2m, then the solution set for

Xis
[ n [ 5n
(a) _O, g:l (b) _0, ?:|
[ 5m (1 5m
(©) _?52“} (d) _ga?}

cos 4x cos 8x — cos 5x cos 9x =0 if
(a) cos 12x=cos 14x (b)sin13x=0

(c)sinx=0 (d) cosx=0

47.

48.

49.

50.

51.

52.

sin*0—cos* 0 cos0

sin®—cos _\/1+cot26

Y T
(a) GE(O’EJ (b) ee(?nj

(©) Ge[n, 37“) (d) 96(3775, ZnJ

The least positive values of x satisfy the equation

—2tanOcotO=—11if:

T 2n
@3 () =

(©) g (d) None of these

If m and n (> m) are positive integers, the number of
solutions of the equation n [sin X| =m | cos x| in [0, 27] is

(b)n
(d) none of these

(a)m

(¢)mn

T T
The number of values of 0 in the interval [_E’Ej

sec20
satisfying the equation (ﬁ ) =tan'0 + 2 tan’0 is

(@1 (b)2
(©)3 (d) none of these
Ifk, = tan 270 — tan 0 and
sin® sin30 sin96
, = , then
c0os30 cos90 cos276
(@) k, =2k, (b k,=k,+4
©k,=k, (d) none of these

. m .5t . Tn . )
Ifa= smﬁ sin— sin—, and x is the solution of the

18 18
equationy =2 [x] +2 and y =3 [x — 2], where [x] denotes the
integral part of X, then a is equal to

(b) —
x]

(d[x]

@[x]

(©)2[x]
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B 57. Ifin A ABCif A>B, tan A+ tan B + tan C = 6 and
53. Ifsinx+cosy=aand cos x+siny=D>b, then tan is tan A tan B = 2, then sin?A : sin?B : sin’C is
equal to ()8:9:5 (b)8:5:9
(a)a+b (b)a—b (©)5:9:8 (d)5:8:5
. 2
© a+h (d) a-b sg. qp[Sn0) 1005 e
a—-b a+b sind tan ¢
54. Ifcot(0—a),3 cotB,cot(6+a)areinA.P., and 0 is not an
(a)tan o= 1/~/3 (bytanp=—1/~/3
T
integral multiple of —, then sin 6 cosec a is equal to :
s Peota a (¢)tan 0= 3 (d) tan 0 =—~/3
(@) £ ) +\ﬁ 59. Let /f, (6)=tan9 (1 + sec 0) (1 + sec 20)
+ 5 )
(1 +sec40)............ (1+sec2"0), then
(c) i\/z (d) none of these f L2 f T
3 (a)zl6— (b)332—
55. Which of following functions have the maximum value
ity? T T
— © fi| =|=1 @ fi| == |=1
. 64 128
(a) sin?x — cos’x
60. Inatriangle ABC
6( 1 . 1
b \/: (—smx +—cosxj
O 2 3B
(a)sinAsinBsinC < N
(c) cos®+ sin®x
(d) cos’x +sin'x ) . . 9
(b) sin? A+ sin’B +sin’C <—
56. Ifsin O +sin¢=aandcos 0+ cos ¢ =b, then 4
00 . (c) sin A sin B sin C is always positive
(a) COS( > jzig\/(a2+b2) (d) sil? A+ sin?B=1+cos C
. sin’x  cos’x
) 1 ) 61.  The value(s) of the expression + - are
(b) cos =+—4/(@"-b") I+cosx 1-sinx
2 2
0o 4—a’ b (a) \/Ecos(g—xj (b) ﬁcos(%+x]
tan =% || ——————
©) [ 2 j [ a’+b’ ]
(= (=
al+b -2 (©) V2sin (Z—x) (d) V2sin (Z+ xj

(d) cos (0—9) = 3
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62. Theequationsindx=atanx,a>0 66.  Assertion : The function f(x) =min {sin X, cos x} takes the
i i 4 20n. 437
(a) has no solution other than nw if a > 4 value ;- twice when x varies from Tt OT'
(b) has solutions which are not of the type nmif 0 <a <4
(c) has solutions ifa = 2009 Reason : The periods of sin x and cos x are equal to 2.
(d) has no solutions if a = 2008 @A ®B ©C
(dD (©E
63.  The equation |cot x|=cotx + —— (n € Z) 67. Assertion : The inequation tan x < ,/3 is equivalent to
sinx
1
on cotx> 5
(a) has a general solution 3 (Bn+1)
1
Reason : Ifa<bthen —>—.
. 2n a b
(b) has a general solution 3 (Bn-1) @A (b)B (©)C
(c) is not defined if x =nm (dD (©E
(d) cannot have a solution if cot x is positive 68. Asse'r tion : The equation cos x + cos 2009 x = =2 has
infinite solution.
Assertion Reason Reason : 2009 is an odd integer.
(A) IfASSERTION is true, REASON is true, REASON is a (a)A (b)B (©C
correct explanation for ASSERTION. (@D () E
(B) IfASSERTION is true, REASON is true, REASON is Using the following passage, solve Q.69 to Q.71
not a correct explanation for ASSERTION.
Passage —1
(© IFASSERTION s true, REASON is false Given c0s 270 cos 2" 0 oo cos2'0
(D) IfASSERTION is false, REASON is true 1
sin2""0 m
(E) Ifboth ASSERTION and REASON are false. = S gy’ where2 O0#km,nmkel
0 - - 0 Solve the following :
64.  Assertion : If2 sin 5= J1+5in0 +1-sin®, then 5 lies v wine
69. sin O™ . sin 1m sin B—nz
T 3n 14 14 14
between 2nmt+ — and 2nmt+ —
4 4 1
(@) — (b) ——
R 1£2 runs from = to 2% then sin = >0 ™ ™
eason : If - runs from 7~ to -~ , then sin - .
© 3 @ ~3
(@A (b)B (¢)C
@D @©E 70. cos 23 ™ cos 2t — cos2’ & ... cos 2! —=
65.  Assertion : The numbers sin 18° and — sin 54° are the roots 10 10
of same quadratic equation with integer co-efficients. 1 1
Reason : If x = 18°, then 5x = 90°, if y = — 54°, then @) g ®) 756
S5y=-270°
. _
@A 0B ©C © —sin % @ S g 3
51210 512 10
(dD (e)E
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76. Match the following for the trigonometric equation
71. cos = cos E cos 3_“ .... COS M:
11 11 11 11 R
X+— |- x—| = isani .
4 4| = cosmx, (nis an integer) :
1 ..
@73 ® 513 Column - Column - I1
1 1 1 1 1
- A) Over [—oo,——j (P) {—} U {2n +—,n> O}
© To2a @ 2043 ( 4 3 3
Using the following passage, solve Q.72 to Q.74 L 5 5
Passage-2 (B) Over [_Z’ Z} (6) {_E} U {211 ig, n< 0}
If P, = sin"0 + co0s"0 where n € W (whole number)
and 0 € R (real number) |
72.  IfP,=m, then the value of 4 (1 - P ) is (© Over (Z’ ”] (R)No solution
(a)3(m-1) (b) 3 (m*>—1)
Subjecti
()3 (m+1)? (d)3 (m2+ 1) thjective
. . . e
73 The value of 2P, 3P, + 10 is 77.  Asolution of the equation sin 5x + sinx + 2 sin*x = 1 lying
a)0 (b)6 1 T
( ) in the interval (O, 3 is — then A must be
©)9 @15 A
74. IfP, ,— P =sin’6 cos’0 P, , then the value of 4 is 78. The smallest positive angle (in degrees) satisfying
(a)n-1 (b)n-2 tan (x + 100°) =tan (x + 50°) tan x tan (x — 50°) must be
(c)n-3 (d)n-4 79. Ifkis a positive integer, such that
Match the column
7
75. Column-1I Column - IT (i) cos’xsin X > < forall x
2 1 ° .2 1 °
(A) cos 52— —sin” 22— P) 1
2 2 (i) cos’xsin X< Tkl for some x, then k must be equal
to
3-4/3
B) cos’ 3T 4 cos? 2T Q) ]
5 5 NG 80. The value of (1 —cot 23°) (1 —cot 22°) must be equal to
. 3
(C) sin24°+cos 6° ®R) 1
. 15++3
(D) sin 50+ cos 130° (S) V1543

4
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EXERCISE - 4 : PREVIOUS YEAR JEE ADVANCED QUESTIONS

Single Answer Question

1.

Iftan 0 = —%, then sin 0 is

(a) ~= butnot = (b) Sort
a) —— - —
5 ut no 5 5 5

4 4
(c) gbut not s (d) None of these
If o+ B +y=2m, then

(a) tan = + tanE-i- tan-- = tangtanﬁtanl
2 2 2 2 2 2

B B, v y

(b) tantan ™ + tan > tan - + tan - tan — = 1
2 2 2 2 2 2

B . v a. By

(©) tang+ tan — + tan — = —tan — tan — tan —
2 2 2 2 2 2

(d) None of the above

(1978)

(1979)

Given A = sin? 0 + cos* 0, then for all real values of O :

3

(a) 1 <A<2 (b) ;<A<
13 3 13
— <A<l <A<
© 6 @7 16

. 1 .
The equation 2 cos? (E x] sin?x=x>+x2, x<

(a) no real solution
(b) one real solution
(c) more than one real solution

(d) none of these

(1980)

has :

NR I

(1980)

The general solution of the trigonometric equation
sinx+cosx=11s givenby :

(1981)
(a)x=2nm;n=0,%=1,£2.......
(b)x=2nn+7/2;n=0,+1,+2.......
T T
=nn+ (1) —— —;n=0,+1,+
(O x=nr+(-1) reRL 0,+1,+2.....

(d) none of these

T 3n St n
1+cos— || 1+cos— | | 1+cos— || 1+cos—
8 8 8 8

is equal to (1984)
1 T

@75 (b) cos<
1 1+2

©3 RN

The expression 3{sin4 (3775 - ocj +sin*(3m+ oc)}

e .
—2{sm(’(5+a]+sm(’(5n—a)} is equal to (1986)

(@0 (b) 1
(©)3 (d) sin 4o+ cos 60,

The number of all possible triplets (a,, a,, a,) such that

a, +a,cos(2x)+a,sin’*(x)=0 forall xis: (1987)
(a) zero (b) one

(c) three (d) inifinite

The smallest positive root of the equation, tan x —x =0 lies
in: (1987)

(@) (Oa gj
3n
o[=3]

T
ol
) [3—”,2nj

2
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(d) none of these

TRIGONOMETRY 37
10.  The value of the expression /3 cosec 20° — sec 20° is 18. The number of Yalues of X in the int§wa1 [0, 57] satisfying
equal to : (1988) the equation 3 sin> x —7 sinx +2 =01is: (1998)
(a)2 (b) 2 sin 20°/ sin 40° @0 (6)3
(©)4 (d) 4 sin 20/ sin 40° ©6 ()10
1. The general solution of sin x —3 sin 2x + sin 3x 19.  Which of the following numbers is rational ? (1998)
=cosx—3 cos2x + cos 3xis: (1989) (a)sin 15° (b) cos 15°
x (c)sin 15° cos 15° (d) sin 15° cos 75°
(aynm+ 3 (b) %4—% n
20. Ifa+P= 2 and B+y=0, thentan ocequals: (2001)
nm n 3
©C1y S +g (d) 2nm+cos* (a)2 (tan B+ tany) (b) tan B + tany
+ +
12. The equation (cos p —1) x> + (cos p) x + sin p = 0 in the (c)tan p+2 tan.y (d)2tanp .tany )
variable x, has real roots. Then p can take any value in the | 21 The number of integral values of k for which the equation
interval - (1990) 7 cos x + 5 sinx =2k + 1 has a solution, is : (2002)
(a) (0,2m) (b) (—, 0) (a)4 (b)8
()10 (d)12
()( ) nj @ (.7
o 55 , T
22 22.  Given both 0 and ¢ are acute angles sin6 = %, cos ¢ = %,
13. In a triangle ABC, angle A is greater than angle B. If the n
measures of angles A and B satisfy the equation then the value of 6+ ¢ belongs to (2004)
3 sinx —4 sin®* x—k =0, 0 <k < 1, then the measure of angle P T 2%
Cis: (1990) (a) (5: g} (b) (E’ ?j
(a)m/3 (b) /2
(c)2n/3 (d) 5m/6 © ( 2n 5n } @ ( 5n n}
C > )
14. The number of solutions of the equation 36 6
sin (e)*=5*+5*is: (1991) | 23, The number of ordered pairs (o, ), where a, B € (-, n)
@0 (b)1 |
PP satisfying cos (o — ) =1 and cos (o +f)=— is:
(c)2 (d) infinitely many fying cos (o — ) (a+p) .
15. Number of solution of the equation (2005)
tan x + sec X =2 cos x lying in the interval [0, 27] is:
(@0 (b1
(1993)
(©)2 (d)4
@0 (b)1 o . .
©2 @3 24.  The set of value of 0 satisfying the inequation
c
o . 2sin? 0—5sin 0+2>0, where 0<0<2m, is: (2006)
16. The general value of 0 satisfying the equation
2sin’0-3sin0-2=0,is: (1995) 0.5 )0 S—TCZﬂZ 0510 5—“211
(@) + (1Y 76 (b)n+ (12 @ (™) 6" ® %676
(c)nm+(-1)*51/6 (d)nm+ (-1)"7m/6
17. 3 (sinx—cosx)*+6 (sinx +cos x)*+4 (sin ¢ x + cos® x) equal (©) [0,%} V) [2?75’ 27:}

to: (1995)
(a)11 (b) 12
(©13 (d) 14
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> 1 .
25. Let fe (0,2) and t, = (tan 0)'° t = (tan 0)'° | 31.  The value of ;sin[”Jr(k_l)”] sin[erl) is equal to
46
t,= (cot 0)*"° and t,= (cot 0)°*?, then (2006)
@t>t,>t>t, b)t,>t >t >t (2016)
() t,>t>t,>t, ) t,>t>t>t, (a) 3-+3 (b) 2(3-+3)
26. The number of solutions of the pair of equations
2sin? O — cos 20 =0 & 2c0s20 — 3sin O =0 in the interval (©) 2(\/5 -1) (d) 2(2++3)
[0, 2n]is (2007) Multiple Answer Question
. e values o ing between 6 = 0 and 6 = 7/2 an
(a) zero (b) one 32.  The values of 0 lying b 0 =0and 0 = 2 and
(c) two (d) four satisfying the equation
27. LetP={0:sinO—-cosO= V2 cos 6} and 1+sin20  cos’0 4sin 40
Q= {0:5sin 0+ cos = /2 sin B} be two sets. Then sin®0  l+cos’®  4sin40 =0, is (1988)
011) sin” 0 cos’®  1+4sin40
@PcQandQ-P#¢  (B)QzP (a) 724 (b) 524
©PzQ @P=Q (©) 117124 (d) 24
28. Inatriangle the sum of two sides is x and the product of the
same two sides is y. If x> — ¢> =y, where c is the third side of . L 2n 20
’ 33. ForO<¢p<mn/2,if x = Y = ,
the triangle, then the ratio of the in-radius to the circum- or0<¢<m2,if x ;COS o,y gsm )
radius of the triangle is (2014)
3y 3y Z= Z cos™¢ sin* ¢, then (1993)
@ 2xx +o) ®) 2ex +0)
(a)xyz=xz+y (b)xyz=xy+z
3y 3y (c)xyz=x+y+z (d)xyz=yz+x
© 4x(x + ) @ 4e(x +0) )
34.  sec® 0= — _ istrue if and only if (1996)
29. For x € (0, n), then eqation sin x + 2 sin 2x —sin 3x =3 has (x+y)
(2014) (@)x=y=0 b)x=y,x#0
(a) infinitely many solutions (b) three solutions (c)x=y (dx=#0,y=0
(c) one solution (d) no solution 35. For a positive integer n, let
30. Let S= {X e(—n,n):x;to,ig}. The sum of all distinct f (0) = [tangj (1+secO) (1+sec 20)
solution of the equation /3 sec x + cosec x + 2 (tan x — cot
1 +sec220)...(1+ 2"9), th 1
x) = 0 in the set S is equal to (2016) (1+sec270)... (1 +sec 2'), then (1999)
n 27 a L b) f I =1
5w T T
(©0 @5 © f, (aj =1 (d) f; [@) =1
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TRIGONOMETRY 39
- 4 | 40. Inatriangle XYZ, letx,y, z be the lengths of sides opposite
36. If S X S X_ 7 then (2009) to the angles X, Y, Z, respectively, and 2s =x +y + z. If
3 b
5
S—X S—y s-—z L .
= = and area of incircle of the triangle XYZ
(a) tan® x _2 ) sin® x cos8 x_ 1 4 3 2
3 27 125 - 8n
is ?, then (2016)
, 1 sin® x cos8 x 2
() tan” x = 3 (d) 27 125 (a) area of the triangle XYZ is 6\/6
35
37. For 0<0<Z the solution(s) of (b) the radius of circumcircle of the triangle XYZ is ?\/g
2 b
. X .Y . Z 4
Zcos ec[ (m 41) jcos ec(6+Tj 42 is/are (© Sty Sy Sy =5y
X+Y) 3
2009 i 2( ) ==
( ) (d) sin 5 .
(a) T (b) K 41. Leto and B be non zero real numbers such that 2(cos § —
4 6 cos a) + cos a cos f = 1. Then which of the following is/
are true? (2017)
© @2
¢) — il
12 12 () tan[ j+\/_ta [Ej
38. Let9, ¢ € [0, 21] be such that 2 cos 6 (1 — sin ¢) = sin’0 2
tanngcot9 cosp—1,tan (2n — 6) > 0 and p
PR ’ (b)ftan( j [5)=0
1<sin®< ﬁTh isf 2012 p
—l<sinf<— 5 en, ¢ cannot satisfy ( ) © tan( j J3 tan (Ej 0
0 T b E < (1) < ﬂ
(C) 4_TC < (I) < 3_TC (d) 377[ < ¢ <271 Match the Column
3 2 42.  (sin3a)/(cos2a) is (1992)
39. InaAPQR,Pisthel t angle and P ! Further i ColumnT Column Tl
. t =—.Furt
na APQR, P is the largest angle and cos 3 urther in (A) positive (0) (1348, 14m48)
circle of the triangle touches the sides PQ, QR andRP atN, | (B)  negative (@) (14m/48,18mw/48)

L and M respectively, such that the lengths of PN, QL and
RM are consecutive even integers. Then, possible length(s)
of the side(s) of the triangle is (are)

(2013)
(@) 16
(c)24

(b) 18
(d)22

@) (187/48,23m/48)
(s) (0,m2)
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Integer Answer Type Question 53. General value of 0 satisfying the equation
43.  The number of all possible values of 8, where 0 <0 < r, for ta?6 +sec 20 =1 is..... (1996)
which the system of equations True/False
(y +2z) cos 30 =(xyz) sin 30 54. IftanA=(1-cosB)/sinB, thentan2 A=tanB.
.. 2c0s30 2sin30 (1983)
xsin30 = " R 55.  There exists a value of 8 between 0 and 2 that satisfies the
equation sin*0 — 2 sin’6 — 1 = 0. (1984)
and (xyz) sin 30 = (y + 2z) cos 30 y sin 36 have a solution Subjective Question
Xy Y Z,) Withy z # 0, is ..... (2010) .
A ] ) 56. Solve 2 (cosx+cos2x)+ (1 +2 cosx)sin2x
44.  The number of distinct solution of the equation i
=2sinx,—-t<Xx<m (1978)

Z c0s?2x + cos*x + sin*x + cos®x + sin®x = 2 in the interval

[0, 27 is

Analytical and Descriptive Questions

(2015)

45. Prove thatsinx . siny. sin (x—y) + sin y. sinz.sin (y—z)
+sinz. sinx. sin(z—x)+sin (x-y) . sin(y—z) . sin (z—x) =0
(1978)

46. Ifcos (a+P)= %, sin (a—B) = % and a,, B lie between 0

and /4, find tan 2. 1979)

n
47. Suppose sin’ x sin 3x = ZCm cos mx is an identity in x,

m=0
where C,C , ..., C, are constants and C = 0. Then the value
ofnis..... (1981)
Fill in the blanks

48.  The larger of cos (log 0) and log (cos 8) if e ™'* <0 < g ,18
(1983)

49. The solution set of the system of equations

2n 3 .
X+y :?, cosx+cosy:E,Wherexandyare real, is.....

(1986)
50. The set of all x in the interval [0, ©] for which
2sin’x-3 sinx+12>0,is..... (1987)
51 The val f sinﬂsinﬁsinﬁsinﬁsin%sinﬁsin13—TE
: CVAIEOt PN 14T 14 140 14 14 14
isequalto ....... (1991)
52. Ifk=sin (n/18) sin (57/18) sin (77/18), then the numerical
value ofkis ....... (1993)

57. Provethat 5cos0+3cos (6 + gj +3 lies between—4 and 10.

(1979)

58. Given o + B + vy = m, prove that sin> o + sin®>  — sin?
y=2sinasinp cosy. (1980)

59. Forall 01in [0, /2], show that cos (sin 0) > sin (cos 0).
(1981)

60. Find the coordinates of the points of intersection of the

curves y = cos X, y = sin 3Xx, if_gg xgg. (1982)

61. Show that the equation es"*— e*"*— 4 = ( has no real

solution. (1982)
62.  Without using tables, prove that
. : . 1
(sin 12°) (sin 48°) (sin 54°) = rE (1982)

63. Show that 16 cos E cos 4— cos E cos l6—n =1.
15 15 15 15

(1983)
64. Find all the solutions of 4 cos?x sin x — 2 sin’x = 3 sin x.
(1983)
65. Find the values of x (—m, m) which satisfy the equation
1+leos xl+leos? xlr... =4 (1984)
66.  Consider the system of linear equations in x, y, z
(sin30)x—y+z=0
(cos20)x+4y+3z=0
2x+7y+72=0
Find the values of 6 for which this system has non-trivial
solutions. (1986)
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67.

68.

69.

70.

Prove that tan o, + 2 tan 2o + 4 tan 4o + 8 cot 8a. = cot a.
(1988)
ABC is a triangle such that

1
sin (2A+B)=sin (C—A)=-sin (B+2C) =5

If A, B and C are in Arithmetic Progression, determine the
values of A, B and C. (1990)

If exp {(sin’x + sin*x +sin°x +.......0) log 2}, satisfies the
equation x?>— 9x + 8 = 0, find the value of

COSX

,0<x<§. (1991)

COS X +Sin X

Determine the smallest positive value of x (in degrees) for
which tan (x + 100°) =tan (x + 50°) tan (x) tan (x — 50°)

(1993)

71.

72.

73.

74.

Find the smallest positive number p for which the equation
cos (p sin x) = sin (p cos x) has a solution x € [0, 27].

(1995)
Find number of values of 0 in the interval
T T P .
[——,—j satisfying the equation
22
(1-tan ) (1 + tan ©) sec> B+ 20 = .
(1996)
. sinxcos3x .
Prove that the values of the function —————— do not lie
sin3x cosx
1
between 3 and 3 for any real x. (1997)
In any triangle prove that
coté+cotE+cotg = cotécotEcotg 2000
2 2 2 2 2 2 ( )




Learn LIVE Online

42

TRIGONOMETRY

ANSWER KEY

EXERCISE -1 : BASIC OBJECTIVE QUESTIONS

1.(b) 2.(d) 3.(d) 4.(c) 5.(a) 6.(a) 7.(b) 8.(¢)
9.(b) 10.(c) 11.(d) 12.(d) 13.(a) 14.(b) 15. (a) 16.(b)
17.(d) 18.(a) 19. (a,d) 20.(d) 21.(b) 22.(b) 23.(b) 24. (a)
25.(a) 26.(b) 27.(c) 28.(a,b,c,d) 29.(c) 30. (b,c) 31.(b) 32.(a)
33.(a) 34.(a) 35.(d) 36.(b) 37.(a) 38.(b) 39.(a) 40. (b)
41 (b) 42 (a) 43.(b) 44. (b) 45. (b) 46.(c) 47.(b) 48. (a)
49 (b) 50 (b,c) 51.(b,d) 52.(b) 53.(d) 54.(b) 55.(c) 56.(d)
57.(c) 58.(b) 59.(d) 60.(a) 61.(d) 62.(b) 63.(b) 64.(d)
65.(c) 66. (a) 67.(c) 68. (b) 69.(a) 70.(c)
EXERCISE -2 : PREVIOUS YEAR JEE MAINS QUESTIONS
1.(a) 2.(b) 3.(c) 4.(c) 5.(b) 6.(a) 7.(d) 8.(a)
9.(b) 10.(c) 11.(b) 12.(b) 13.(a) 14.(c) 15.(b) 16.(c)
17.(a) 18.(c) 19.(c) 20. (a) 21.(b) 22.(c) 23.(c) 24.(c)
25.(c) 26.(b) 27.(c) 28.(d) 29.(a) 30.(b) 31.(a) 32.(b)
33.(a) 34.(a) 35.(c) 36.(b) 37.(c) 38.(¢c) 39.(b) 40. (b)
41.(d) 42.(c) 43.(d) 44.(c) 45.(c) 46.(c) 47.(b) 48. (a)
49. (¢) 50.(c) 51.(a)
EXERCISE -3 : ADVANCED OBJECTIVE QUESTIONS
1.(c) 2.(a) 3.(b) 4.(c) 5.(a) 6.(b) 7.(c) 8.(c)
9.(b) 10.(b) 11.(d) 12.(b) 13.(b) 14.(c) 15.(d) 16.(b)
17.(d) 18.(c) 19.(b) 20.(c) 21.(a) 22.(b) 23.(a) 24.(b)
25.(b) 26.(c) 27.(a,d) 28.(a) 29. (a,b) 30.(c) 31.(a) 32.(c)
33.(a,b,c,d) 34. (c,d) 35.(a,c) 36.(a,b,c,d) 37.(a,b) 38.(d) 39.(c) 40. (b)
41.(d) 42.(d) 43.(c) 44.(a) 45.(d) 46. (a,b,c) 47.(b) 48. (a,b)
49.(d) 50.(d) 51.(a) 52.(b) 53.(d) 54.(b) 55.(a,b,c,d) 56. (a,c,d)
57.(b) 58.(a,b,c,d) 59.(a,b,c,d) 60. (a,b,c) 61.(a,d) 62.(a,b,c) 63.(a,c,d) 64.(b)
65.(a) 66.(d) 67.(e) 68. (a) 69.(c) 70.(b) 71.(c) 72.(b)
73.(c) 74.(d) 75.A—-Q;B—>R;C—>S;D—>P 76.A—>Q;B—>R;C—>P
77.0018 78.0030 79.0018 80.0002
EXERCISE -4 : PREVIOUS YEAR JEE ADVANCED QUESTIONS
1.(b) 2.(a) 3.(b) 4.(a) 5.(c) 6.(c) 7.(b) 8.(d)
9.(c) 10.(c) 11.(b) 12.(d) 13.(c) 14. (a) 15.(c) 16.(d)
17.(c) 18.(c) 19.(c) 20.(c) 21.(b) 22.(b) 23.(d) 24.(a)
25.(b) 26.(c) 27.(d) 28.(b) 29.(d) 30.(c) 31.(c) 32.(a,c)
33.(b,c) 34.(a,b) 35.(a,b,c,d) 36.(a,b) 37.(c,d) 38.(a,c,d) 39.(b,d) 40. (a,c,d)
41.(a,c) 42.A-r;B—p  43.(0003) 44.(0008) 46. z—g 47.6 48. cos (log 6)
49 lution 50 xe{o “}u{“}u{s } 51 52,1 53 n
. no solution . ,6 2 64 8 .e_mn’nnig
54. True 55. False 56. x =—m, —E,—E,E,n 60. (E,cosfj(z,cosfj(—3—n,cos3—nj
233 8 8\ 4 4 8 8
X:Xx=nn}Usx:x=nn+(— n Uix:x=nn+(-1)" ﬂ T 2n n| T
64. {x: } { : +(=D 10} { : +(=D 1 J} 65 {ig,i?} 66. 6 =nm ornn + (—1) (—)
68.A=45°,B=60°,C=75° 69. Y51 70.30° 71— 7.4
2 242
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