Trigonometry

Bl Exercise-1 |

w Marked questions are recommended for Revision.

PART -1 : SUBJECTIVE QUESTIONS

Section (A) : Measurement of Angles & Allied angles

A-1.  Find the radian measures corresponding to the following degree measures
(i) 15° (i) 240° (iii) 530°
Find the degree measures corresponding to the following radian measures

0= (i — 4 (i) >F (v) ¥
Prove that :

- 1 .. .
(i) sin2 Trcos? a2 2 =— = (i) 2 sin2 T4 cosec i cos2 L
6 3 4 2 6 6 3

T Q =6
2

(iii) 3 cos? I+ sec 2, 5tan? — = (iv) cotz~ + cosec S 3 tan2
4 3 3 6 6

T
6
Find the value of :

(i) cos 210° (ii) sin 225° (iii) tan 330° (iv) cot (- 315°)

Prove that
() cos(m + 0)cos(-0)

sin(n —0) cos(;T + ej
(i) €0s0 + sin (270° + 0) — sin (270° — 0) + cos (180° + 0) = 0.

= cot2 0.

(iii) cos (37“+9] cos (2n + 6) {cot [3—;—ej+cot (2n+9)} =1

If tan © = —5/12, 6 is not in the second quadrant, then show that
sin(360° —0) +tan(90° +6) _ 181
—sec(270° + 0) + cosec(—0) 338

Section (B) : Graphs and Basic ldentites (sin(AxB), cos(AxB), tan(A+B))

B-1. Sketch the following graphs :
(i) y =3 sin 2x (i) y =2 tan x (i) y = cosnx

B-2.  Find number of solutions of equation sinx = —4x + 1

B-3.»= If tan0 + secO = % then secO is

B-4.  Show that: (i) sin 20° . cos 40° + cos 20° . sin 40° = /3 /2
(i) cos 100° . cos 40° + sin 100° . sin 40° = 1/2

B-5. Show that : cos 2 0 cosg —cos 3 6 cos 92—6 =sin50 s,in52—6 .
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0
B-6. If A+ B =450, prove that (1 + tanA)(1 + tan B) = 2 and hence deduce that tan 22% =J2-1

B-7.  Eliminate 0 from the relations asec 6 =1 —btan 0, a2 sec20 = 5 + b2 tan20
Section (C) : sin?A —sin?B, Multiple angles upto 3A, 2sinA cosB, sinC —sinD

Show that :
(i) sin2 750 — sin2 150 = /3/2 (ii) sin2 450 — sin2 150 = /3 /4

Find the value of
(i) 4 sin 18° cos 36° (i) cos272° — sin? 54°
(iii) cos? 48° — sin? 12°

2 2
If o and P are the solution of a cosO + b sinB = ¢, then show that cos(a + p) = a2 Ez
a® +
Show that : sin? (g+ %j —sin? (E— éj = [ij sin A

g

Show that : cos2a + c0s? (a + 8) — 2c0s a cos B cos (o + B) = sin?p .

Prove that

F2 A i
(i) — sin“ A S|_n B - tan (A + B)
sinAcosA —sinBcosB

4cos?2A

i) cot (A +15° —tan (A—-159) = ——
0 ( ) ( ) 1+2sin2A

If 0 < 0 < /4, then show that \/2+ 1f2(1+ cos40) =2cos 0

cos®A-cos3A sin®A+sin3A _
COSA sinA

Prove that 3

Prove that
1 — cot? (a ; nj
(i)

1+ cotZEHj
4

.. 1 1 sec8A -1 tan8A
(ii) - = cot 20L. (iii) =
tan3o—tana  cot3o — cota sec4A -1 tan2A

o 9a
+ COoSs E cot 4o ;sec 7:cosec 4qL.

COSA +SinA 3 CosA -sinA
cosA-sinA cosA+sSinA

(iv) = 2tan 2A

Prove that sin 0 = L% and hence deduce the value of sin 15°.

1+ 2c0s20

Prove that 4(cos3 20° + cos® 40°) = 3(cos 20° + cos 40°)
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C-12. Prove that:
() tan3x 2cos2x+1 .. 2sinx N tanx

(i) =1

tanx 2cos2x-—1 sin3x tan3x -

C-13.w Prove that :
tan 0 tan (60° + 0) tan(60° — 0) = tan 30 and hence deduce that tan 20° tan 400 tan 60° tan 80° = 3.

C-14. Prove that:
0] (cosec 6 —sin 0) (sec 6 —cos 0) (tan 6 + cot0) =1

(i 2sin0 tan0 (1-tan6)+2sin® sec’0_ 2sin®
(1+tan)? (1+tano)

(i) 1=SINA _, (sec A— tan A)
1+sinA

. cosAcosecA —sinAsec A
(iv) . =cosec A—sec A
COSA +sSIinA
V) 1 1 1 1
seco—tana COSo CcOSo Seco+tano
cos® A+sin® A . cos’A-sin®A _
COsSA +sinA CosA -sinA

(vi) 2

Section (D) : Conditional Identities & Trigonometric Series

D-1.  For all values of a, B, y prove that,

+B.COSB+Y.

(04 +a
cos o+ cos  +cosy+cos (a+p+7y)=4cos > cos~ .

2 2

fx+y+z :g show that, sin 2x + sin 2y + sin 2z = 4c0SX COSY COSZ.

If x +y = n + z, then prove that sin?x + sin?y — sin?z = 2 sin X sin y cos z.

If A+ B + C =2S then prove that

cos (S—A) +cos(S—B)+cos (S-C) +cos S =4cos % cos % cos%

If A+ B+ C = 0° then prove that sin 2A + sin 2B + sin 2C=—-4sin AsinBsin C

If ¢ is the exterior angle of a regular polygon of n sides and 6 is any constant, then prove that
sin 6 + sin (0 + ¢) + sin (0 +2¢) + uptonterms =0

_n sinnBcos(n +1)0
2sin6

Prove that sin2 8 + sin2 20 + sin2 30 +

Prove that :

. 2n 4 6r 1

(@ COS — COS— COS— =—
7 7 7 8

3n 47
— COS— C0S — =—




Trigonometry

Section (E) : Range of Trigonometric Expressions

E-1.  Find the extreme values of cos x cos(zcj)—TE + xj cos (23;—“ - Xj

E-2. Find the maximum and minimum values of following trigonometric functions

(i) COS 2X + c0s2X (i) cos? [% + xj + (sinx — cos x)2

Find the greatest and least value of y

0] y =10 cos?x — 6 sin X €cos X + 2 sin2x (DE-N y:3cos(9 + gj+50056+3

Section (F) : Trigonometric Equations

F-1. What are the most general values of 6 which satisfy the equations :

(i) sinf = % (ii) tan (x — 1) =3

. 2
tano 1 (iv) cosecH R
(V) 2cot?0 = cosec?0

Solve %

() sin90 = sind

(i) coto + tand = 2cosec6

(iii) sin26 = cos360

(iv) coto = tan86

(v) cotd — tand = 2.

(vi) cosecO = cotd + J§

(vii) tan26 tan6 = 1

(Vi) tan® + tan20 + /3 tan0 tan20 = /3 .

Solve

0] sin6 + sin36 + sin56 = 0.

(i) C0sS0 +sin® =cos26 +sin26.

(i) COS?X + C0S?2X +c0os23x=1.

(iv)=.  sin?n6 — sin?(n — 1)0 = sin?6, where n is constantand n =0, 1

Solve
0] tan20— (1 + /3)tand + 3=0
(ii) 4 cos0 — 3 secH = 2 tan®

(ijm.  tanx. tan(x + gj . tan (x + %jz@

Solve
(i) J3 sind — coso =2
(i) 5sind +2cosb =5

Section (G) : Trigonometric Inquations and Height & Distance
G-1. Solvetan?x<1

G-2. Solve 2sin2x —sinx—1>0

G-3. Solve \/«Ecote <1
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Two pillars of equal height stand on either side of a roadway which is 60 m wide. At a point in the
roadway between the pillars, the angle of elevation of the top of pillars are 60° and 30°. Then find height
of pillars -

If the angles of elevation of the top of a tower from two points distance a and b from the base and in the
same straight line with it are complementary, then find the height of the tower :

From the top of a cliff 25 m high the angle of elevation of a tower is found to be equal to the angle of
depression of the foot of the tower. Then find height of the tower -

PART -1l : ONLY ONE OPTION CORRECT TYPE

Section (A) : Measurement of Angles & Allied angles

A-1.

cos (540° —0) — sin (630° — 0) is equal to
(A)O (B) 2cos 6 (C)2sinb (D) sin®—cos 6

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

OF (8)0 (C) o0 © >

2n 4 .
If X =y cos 3 :zcos?,then Xy +yz + zx is equal to

(A) -1 (B)0 €)1

If 0° < x<90° & cosx = i , then the value of

J10

log,, sin x + log,, cos x + log,tan X is
(A)O (B)1 €)-1 (D) 2

If tana + cota. = a then the value of tan*a + cot*a =
(A) a*+4a2+2 (B) a*—4a+2 (C) a*—4a?-2 (D) a*—2a2+2

Section (B) : Graphs and Basic ldentites (sin(AxB), cos(AxB), tan(A+B))

B-1.

STATEMENT-1:sin 2 >sin 3

STATEMENT-2: If X,y e [g nj ,x <y, then sinx >siny

(A) STATEMENT-1 is true, STATEMENT-2 is true and STATEMENT-2 is correct explanation for
STATEMENT-1

(B) STATEMENT-1 is true, STATEMENT-2 is true and STATEMENT-2 is not correct explanation
for STATEMENT-1

(©) STATEMENT-1 is true, STATEMENT-2 is false

(D) STATEMENT-1 is false, STATEMENT-2 is true

If cosecbd — cotd = a, then cotO is :
(A)1 1+0L (B)l(l—a 1 (D) 1—oc
2 a 2\ a a o

Ifacos®+bsind=3&asind-bcosd =4 then a2 + b2 has the value =
(A) 25 (B) 14 <7 (D) 10
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T 3n .3 Tm
tan X - E . COSs 7+X — SIn 7—X
B-4.
x = 5 an [ ZEax
COS 2 . lan 2

(A) sinx cos x (B) —sin?x (C) —sinx cosx (D) sin?x

when simplified reduces to:

The expression 3 {sin4 (3?71 - a] +sin*(Bn+ a)} -2 {sin6 (g + Ocj +sin®(5n+ oc)} is equal to

(A)O B)1 (©) 3 (D) sin 4a + sin 6a
The value of the expression
1+cos I 1+ cos ﬂ 1+ cos E 1+ cos % is
10 10 10 10

1 1 1
® 3 (B) © 5

sin24° co0s6°—sin6°sin66° is
sin21° cos 39°-cos51° sin69°
A -1 B)1 ©) 2 (D)o

The value of

If tan A and tan B are the roots of the quadratic equation x? — ax + b = 0, then the value of sin? (A + B).
ol ® % © & 0 &
a? + (1-b)? a’ +b? (b +c)? b? (1- a)?

If tan A —tan B = x and cot B — cot A =y, then cot (A — B) is equal to
1 1 1 1 11 1
A = -= B) ~-= ©) —+= () —
y X X Yy Xy X+Yy

155° — 115° .
If tan 25° = x, then tan155° - tan11d is equal to
1+tanl155° tanl115°

1-x? 1+ x? 1+x2
A B C
(A) » (B) ™ © 1,2

B-11.= If A + B = 225°, then the value of ( cot A J ( cot B

l+cot A l1+cot B
1 1
(A) 2 (B) 3 (OF (D) -5
B-12. The value of tan 203° + tan 22° + tan 203° tan 22° is
(A-1 (B)0 ©)1 (D) 2
Section (C) : sin?A —sin?B, Multiple angles upto 3A, 2sinA cosB, sinC —sinD

1-tan?15° .
——F IS

C-1. The value of >
1+tan©15°

(A) 1 (B) V3 (mgi (D) 2

If A lies in the third quadrant and 3 tan A — 4 =0, then 5 sin 2A + 3sinA + 4 cosA is equal to

()0 @—% (q% (m§
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If cos A = 3/4, then the value of 16cos? (A/2) — 32 sin (A/2) sin (BA/2) is
(A)-4 (B)-3 €3 (D) 4

If tan? 6 = 2 tan? ¢ + 1, then the value of cos 26 + sin? ¢ is
A1 (B) 2 ) -1 (D) Independent of ¢

If o e {g , n} then the value of /1+ sina —/1-sina is equal to:

(A) 2 COS% (B) 2 sin% (C)2 (D) none of these

The value of ! + L is

cos 290° /3 sin 250°

) § (B)§ ©) \3 (D) none

The value of tan 3A — tan 2A —tan A is equal to
(A) tan 3A tan 2A tan A (B) —tan 3A tan 2A tan A
(C) tan A tan 2A —tan 2A tan 3A —tan 3Atan A (D) none of these

c0s20° + 8sin70° sin50° sin10°
sin® 80°
(A1 (B) 2 (C) 3/4 (D)0

is equal to:

The numerical value of sin 12° .sin48° .sin 54° is equal to

1 1 1 1
® 5 ® 5 © & 03

C-10.= If A =tan 6° tan 42° and B = cot 66° cot 78°, then

(A)A=2B (B)A:%B (C)A=B (D) 3A = 2B

Section (D) : Conditional Identities & Trigonometric Series

D-1.x In atriangle tan A + tan B + tan C = 6 and tan A tan B = 2, then the values of tan A, tan B and tan C are
respectively
(A)1,2,3 B)2,3,1 1,20 (D) none of these

tano+2tan20 + 4 tan4o + 8 cot8 L =
(A) tan a (B) cot o (C) cot 16a (D) 16 cot o

T 27 3 4n 5n 6m .
The value of cos0 + cos— + cos — + coOS— + €c0S— + C0S — + COS— iS
7 7 7 7 7 7

(A) 1/2 (B) —1/2 (C) 0 (D) 1

b8 2n 47 8n 167 .
The value of cos ECOS —Cc0S — COS — COS E is :

10 10 10

A) a}10 + 245 (®) - cos (n/10) © cos (n/10) ) «/10 + 25

64 16 16 16

b 3n 5n 17n .
The value of cos — + cos— +cos— + +cos—— isequalto:
19 19 19 19

(A) 1/2 (B)O (€)1
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Section (E) : Range of Trigonometric Expressions

E-1.

If f(0) = sin* © + cos? 0, then range of f(0) is

1 13 3
(A) {E, 1} (B) {E, Z} ©) {Z , 1} (D) None of these
Range of function f(x) = cos?x + 4secx is

(A) [4, ) (B) [0, ) (C) [5. ) (D) (0, )

The difference between maximum and minimum value of the expressiony = 1 + 2 sinx + 3 cos?x is

16 13
(A) 3 (B) 3 <7 (D)8

The maximum value of 12 sin  — 9 sin2 0 is -
(A)3 (B) 4 (C)5 (D) None of these

The greatest and least value of y =10 cos2x — 6 sin x cos X + 2 sin2x are respectively
(A) 11, 1 (B) 10, 2 (C)12,-4 (D)11,-1

Section (F) : Trigonometric Equations

F-1.

The solution set of the equation 4sin6.cos6 — 2cos6 — 2 V3 sind +4/3 =0in the interval (0, 2n) is
3t 7n n 5¢n 3n Y n 5n 1ln
AT T B © o o D)z = T
4 4 4 3 3 6 6 6
All solutions of the equation 2 sin6 + tan6 = 0 are obtained by taking all integral values of m and n in:

(A)2nn+%,nel (B)nnoerni% wheren, m e 1

(C)nrormm + I where nmel (D) nror2mm + I where nmel
3 3

Total number of solutions of equation sinx . tan4x = cosx belonging to (-, 2rx) are :
(A) 4 (B) 7 (C)8 (D) 15

If x e {0 , ﬂ the number of solutions of the equation sin 7x + sin4x + sinx = 0 is:

(A)3 (B)5 (€6 (D) 4
The general solution of equation sinx + sin5x = sin2x + sin4dx is :
2 nn
;n
3

W inel B) T inel © Finel (©) el

The general solution of the equation 2cos2x = 3.2cosx — 4 is
(A)x=2nm,nel B)x=nm,nel C)x=nn/4,nel (D)x=nn/2,n el

If 2 cos?(n + X) + 3 sin(n + X) vanishes then the values of x lying in the interval from O to 2r are
(A) X = 1/6 or 5n/6 (B) x = /3 or 5n/3 (C) x = n/4 or 5n/4 (D) x = /2 or 5n/2

cos 30 —lif
2cos20-1 2

(A)6=nn+§,nel (B)6=2nni§,nel (C)9=2nni%,nel (D)9=nn+%,nel
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F-9. If cos 20 + 3 cos 0 =0, then

(A) 6 = 2nw £ oo where a = cos™ [

V17 -3
)

(B) 6 = 2nw £ o where o = cos™ (

_ﬁ_3
e

(C) 6 = 2n7t + o where o = cos™ [

+J17 -3
=

(D) 6 = 2n7t £ o where o = cos™ [

\/1_7+3
4

If sin 6 + 7 cos 6 = 5, then tan (6/2) is a root of the equation
(A)x*-6x+1=0 (B)6x*—x-1=0 C)6x*+x+1=0 (D)x*-x+6=0

The most general solution of tan6 = — 1 and cos6 = % is :

n,neI(C)Znn+%,neI (D)2nn+% ,nel

(A)nn+%,nel (B) nmt + (— 1)" 74

A triangle ABC is such that sin(2A + B) :% . If A, B, C are in A.P. then the angle A, B, C are

respectively.

51 n = n m bn T 5 i
(A) D T R (C) o T o (D) O R R
12 4 3 3 4 12 3 1 4

Section (G) : Trigonometric Inquations and Height & Distance

G-1. The complete solution of inequality sec23x < 2 is

The complete solution of inequality 2cos?x — 7 cosx + 3< 0 is

(A)nn—£<x< T (B)2nrc—E <x< X+2nn
3 3 6 6

©€)2nt - <x<Z +2nn O)nt-2 <x< Z+nn
3 3 6 6

The complete solution of inequality cos 2x < cos x is

(A)x e 2nn—£, nm+ = (B)x e 2nn—ﬁ, 2nn+ﬁ
3 3 3 3

(C)xe {Znn, 2nn+%} (D) x {Znn—%, 2nn}

Which of the following set of values of x satisfy the inequation tan®x — (1 + \/37) tan x + J§ <0

) ((4n:1)n, (3n;1)nJ e

@) {(anl)rc, (2n;rl)nJ’ (he2)

(4n+1)m (4n+1)n non
©) [ YR 3 ,(ne2) (D) x E[Z' E}

A tree 12 m high, is broken by the wind in such a way that its top touches the ground and makes an
angle 60° with the ground. The height from the bottom of the tree from where it is broken by the wind is
appoximately

(A)5.57m (B) 5.21 (C)5.36 (D) 5.9
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G-6. AB is a vertical pole and C is the middle point. The end A is on the level ground and P is any point on
the level ground other than A. The portion CB subtends an angle g at P. If AP : AB =2 :1, then B is
equal to-

(1 (4 (5 (2
(A) tan 1(§] (B) tan 1(5] (C) tan 1(§j (D) tan 1(§j

A round ballon of radius r subtends an angle o at the eye of the observer, while the angle of elevation
of its centre is B. The height of the centre of ballon is-

p p

(A) r cosec a sin > (B) r sin o cosecE (C) rsin % cosec (D) r cosec % sin B

If the angle of elevation of a cloud from a point 200 m above a lake is 30° and the angle of depression
of its reflection in the lake is 60°, then the height of the cloud above the lake, is
(A) 200 m (B) 500 m (C)30m (D) 400 m

A man on the top of a vertical tower observes a car moving at a uniform speed coming directly towards
it. If it takes 12 minutes for the angle of depression to change from 30° to 45°, then the car will reach
the tower in

(A) 17 minutes 23 seconds (B) 16 minutes 23 seconds

(C) 16 minutes 18 seconds (D) 18 minutes 22 seconds

PART - Ill : MATCH THE COLUMN

Column -1 Column - I
(A) tan 9° —tan 27° — tan 63° + tan 81° (p)

(B)= cosec 10° —+/3 sec 10° (a)

sec 5° . cos 40°
2 sin 5°

(C) 2 J2 sin10° {

— 2 sin 350} n
(D) J§ (cot 70° + 4 cos 70°) (s)

Column -1 Column -1I
(A) If for some real x, the equation x +% =2 cos 0 holds, (p) 2

then cos 0 is equal to
(B) If sin 6 + cosec 6 = 2, then sin?% 0 + cosec?0 is equal to Q) 1
© Maximum value of sin“6 + cos?*0 is (N 0
(D) Least value of 2 sin?0 + 3 cos?0 is (s) -1
Column -1 Column -T1I
(A) Number of solutions of sin?6 + 3 cos 6 = 3
in[-mx,

Number of solutions of sin x . tan 4x = cos x
in (0, m)
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© Number of solutions of equation n

1—tan 0) (1 + tan 0) sec?0 +2@7° =gwhere 0 | -~ , =
2 2

(D)  If[sinx] + [+/2 cosx] =—3, where X < [0, 2n] (s)
then [sin 2x] equals (Here [.] denotes G.I.F.)

Bl Exercise-2 |

= Marked questions are recommended for Revision.

PART -1: ONLY ONE OPTION CORRECT TYPE

In a triangle ABC if tan A < 0 then:
(A)tanB.tanC > 1 (B)tanB.tanC < 1 (C)tanB.tanC =1 (D) Data insufficient

If sin o = 1/2 and cos 6 = 1/3, then the values of a + 0 (if 0, a. are both acute) will lie in the interval

T T n 2% 2n 5n 5n
w5 3] @ %) o33 oF

If SI,LA: ﬁ and COSA _ ﬁ 0 <A, B<n/2, thentan A+ tan B is equal to
sinB 2 cosB 2

(A) \B/\B (B) V5/43 €)1 (D) (/5 +3)/\B

In a right angled triangle the hypotenuse is 22 times the perpendicular drawn from the opposite
vertex. Then the other acute angles of the triangle are

T, T, 3% T, T T, 3%
A) —&— B) —&— C) —& — D) — &—
()36 ()88 ()44 ()5 10

If 3cos x + 2 cos 3x =cos y, 3 sin x + 2 sin 3x = sin y, then the value of cos 2x is

1 1 7
A)-1 B) - C)—= D) —
(A) ()8 (©) ) ( )8

€c0s30 _
cos®
(A)az+b2-2 (B)az+b2-3 (C)3—-az—D? (D) (a2 +b?) /4

Ifcosa +cosP=a,sina+sinB=banda-f=26,then

3 .
If X <a<m,then | 2cota+ - 12 is equal to
4 sin” o

(A)1+cota (By—1—cota (C)1-cota

T sSin0 +sin20
2" 1+cos0+cos20
(A) (-0, ) (B) (-2, 2) (C) (0, x) (D) (-1, 1)

lies in the interval

For -Z< @<
2

The number of all possible triplets (a,, a,, a,) such that a, + a, cos 2x + a, sin?x = 0 for all x is
(A)O (B)1 ()2 (D) infinite
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10n IfA+B+C= S?E , then cos 2A + cos2B + cos2C is equal to

(A) 1 —4cos A cosB cosC (B)4sinAsinBsinC
(C)1+2cosAcosBcosC (D) 1- 4 sin A sin B sin C

If A+ B+ C =m & cosA = cosB. cosC then tanB. tanC has the value equal to:
(A)1 (B) 1/2 (C)2 (D) 3
The general solution of the equation tan?a, +2 J§ tana = 1 is given by:

(A)a:%”,neI (B)oc:(2n+1)g,nel

T nm
Cla=(®Bn+1l) —,nel D)a=— ,nel
(Cha=(6n+1) . ne (D)a=T>.ne

The general solution of the equation tan x + tan [x + g} + tan [x + %J =3is

T

AL hel B T her ©Y+ T her @ELE
4 12 3 6 3 12 3

,hel
4

sec?

X
The complete solution set of the equation 1 + 2 cosec X =— > 2

is
(A) 2nn—g,nel (B)nn—g,nel (C)Znn+g,nel (D)nn+g,nel

The principal solution set of the equation 2 cos x = ,/2 + 2sin2x is

n 13=n n 13=n n 13xn n 13w
M@?} ®) {Z'T} © {Z’ﬁ} ©) {5' E}

The solution of |cosx| = cosx — 2sinx is

(A)x=nm,nel (B)X=nn+%,nel

(C)x:nn+(—1)”%,nel (D)x:(2n+1)n+%,nel

The solution of inequality 4@~ — 3.2 + 2 < 0 is

(A)Xe{nn, nn+%};nel (B)Xe{nn, nn—g} ;nel

(C)Xe{nn, nn+%};nel (D)Xe{nn, nn—g};nel

The solution of inequality J5-2sinx =6sinx—1is
(A) [r (12n = 7)/6, = (12n + 7)/6] (n € Z) (B) [r (12n - 7)/6, = (12n + 1)/6] (n € 2Z)
(C)[r (2n=7)/6,  (2n + 1)/6] (n € Z) (D) [r (12n=7)/3, = (12n + 1)/3] (n € 2)
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PART -1l : SINGLE AND DOUBLE VALUE INTEGER TYPE

tan L+B

If 3 sina =5 sinp, then find the value of o

[0
tan——

If o, B (o — B = 2nm, n € 1) are different values of 6 satisfying the equation 5 cos 6 — 12 sin 6 = 11. If the

value of sin (o + B) = —% , then find the value of k.

Ifx e [n, 3771) , then 4cos? (%—%j + \J4sin* x +sin? 2x is always equal to

If three angles A, B, C are such that
cos A+ cosB +cos C=0andif
A cos A cos B cos C = cos 3A + cos 3B + cos 3C, then value of A is :
Find the number of integral values of A, for which equation 4cos x + 3 sin x = 2\ + 1 has a solution.

If a cos®a + 3a cosa sin2a =m and a sin®a + 3a cos?a sina = n. if (m+n)?2+ (m — n)?3 = 20a?3, then
find value of A.

If 2 cos x + sin x = 1, then find the sum of all possible values of 7 cos x + 6 sin x.

The number of roots of the equation cot x = g + X in {—n, 3—271 is,

If 2tanx — 5 secx — 1 = 0 has 7 different roots in {0, n?n} , h e N, then find the greatest value of n.

Find the number of integral values of a for which the equation cos 2x + a sin x = 2a — 7 possesses a
solution.

The number of solutions of the equation [sinx| = | cos3x| in [-2r, 27] is
In any triangle ABC, which is not right angled >cosA .cosecB.cosecC is equal to

If A+ B + C = x, then find value of tan B tan C + tan C tan A + tan A tan B —sec A sec B sec C.

If the arithmetic mean of the roots of the equation 4cos®x — 4cos®x — cos(n + X) — 1 = 0 in the interval
[0, 315] is equal to kr , then find the value of k

cos (o —B) =1 and cos (a + B) = 1, where a, B € [-r, n]. Then number of ordered pairs (o, B) which
e

satisfy both the equations.
Number of values of 6 between 0° and 90° which satisfy the equation sec?0 .cosec?0 + 2 cosec?0 = 8

Find the number of all values of 6 e [0, 10.5] satisfying the equation
cos60 +cos46+cos20+1=0.

In (O, 67), find the number of solutions of the equation tan6 + tan 26 + tan 30 = tan 6.tan20.tan30
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19.

20.

21.

22.

23.

24,

If 0<x<3n,0<y<3randcos x.siny =1, then find the possible number of values of the ordered
pair (x, y)

Find the number of values of 8 satisfying the equation sin36 = 4sin 6. sin26. sin46in 0 <0 < 2x

Find the number of solutions of the equation cos 6x + tan?x + cos 6x . tan2x = 1 in the interval [0, 2x].

12(0 + ¢)

T

Considertan + sin¢ = % & tan20 + cos?¢ :%, find maximum value of if0+¢ e (0, 2n).

Find the number of integral values of n so that sinx(sinx + cosx) = n has at least one solution.
Find the number of values of x in (0, 2r) satisfying the equation cotx —2sin2x=1.

Find the number of solutions of sin6 + 2sin26 + 3sin30 + 4sin46 = 10 in(0, ).

Find the values of x satisfying the equation 2 sin x =3 x? + 2x + 3.

Find the number of solution of sinx cosx — 3 cosx + 4 sinx —13 > 0in [0,27] .

PART - 1ll : ONE OR MORE THAN ONE OPTIONS CORRECT TYPE

(cos11°+sin11°) i
(cos11°-sin11°)
(A) —tan 304° (B) tan 56° (C) cot 214° (D) cot 34°

The value of

. t
If sint + cost = % then tan ) can be

1 1
(A) -1 (B) - 3 (D) 5

sinX + cosx
The value of — =
cos” X
(A) 1 + tanx + tan?x — tan®x (B) 1 + tanx + tan?x + tan3x
(C) 1 —tanx + tanx + tan3x (D) (1 + tan x) sec?x

If (sec A +tan A) (sec B + tan B) (sec C + tan C) = (sec A —tan A) (sec B —tan B) (sec C —tan C) then
each side can be
A1 (B) -1 (©o (D) none

Which of the following is correct ?
(A) sin1°>sin 1 (B) sin1°<sin 1 (C)cos1°>cos 1l (D)cos 1°<cos 1

If sin x + siny = a & cos x + cos y = b, then which of the following may be true.

. 2 ab x-y _ |4-a%-b?
A)sin(x+y)=—— B) tan =
(A) sin (x +) . (B) 5 1/ Z 2
C)tan 2=Y = _ 4-a’-b’ (D) cos (X +y) = 2ab
2 a? + b? a? +h?

If cos (A —B) :g and tan Atan B = 2, then which of the following is/are correct

(A)cos AcosB=- (B) sinAsinBz% (C) cos (A+B)=—% (D) sin AcosB =
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If P, = cos"0 + sin"0 and Q, = cos"0 — sin"0, then which of the following is/are true.
(A) Pn — Pn2 = —sin?0 cos?0 P n4 (B) Qn—Qn-2=—15in%0 cos?0 Q n-
(C) P4=1- 2 sin%0 cos?0 (D) Q4 = c0s?0 — sin20

tan?a + 2tana. tan2p = tan?p + 2tanp. tan2aq, if
(A) tan?a + 2tana. tan2p = 0 (B) tan a + tan B =0
(C) tan?p + 2tanp. tan2a. =1 (D) tan o = tan B

If the sides of a right angled triangle are {cos2a + cos2p + 2cos(a + B)} and
{sin2a + sin2B + 2sin(a. + B)}, then the length of the hypotenuse is :

(A) 2[1+cos(o. — B)] (B) 2[1 - cos(o.+ B)]  (C) 4 coszo‘T_B (D) 4sinz %+ P

For0<0<mn/2,tan 6 + tan 20 + tan 30 = O if
(A)tan6=0 (B)tan20=0 (C)tan36=0 (D)tanO6tan 20 = 2
(@a+2)sina+(2a—-1)cosa=(2a+1)iftan o =

® (B)% ©

2a D) Z;i

a®+1 a®-1

If tan x = 2—b,(a¢c)
a-c

y =a cos?x + 2b sin x cos x + ¢ sin?x
Z = a sin?x — 2b sin x cos x + ¢ cos2x, then
Ay=z B)y+z=a+c (COy-z=a-c (D)y—-z=(a—c)?+4b?

The value of (

cosA +cosB Y , [ SinA+sinB " S
sinA —sinB cosA —cosB

A-B A-B .
(A) 2 tan" > (B) 2 cotr > ‘niseven
(C)0:nisodd (D)0 :niseven

The equation sin®x + cos®x = a? has real solution if

1 1 1 1
Aac(-11) B) a e(—l ‘Ej © a e[‘a Ej D) a E(E, 1]

If sin(x — y) = cos(x +y) = 1/2 then the values of x & y lying between 0 and & are given by:
(A)x=mnl/d,y = 3n/4 (B)x=n/4,y =n/12
(C) x=5n/4,y =5nr/12 (D) x =11n/12, y = 3n/4

If 2 sec? o — sec* o — 2 cosec? o + cosec* a. = 15/4, then tan o can be

(A) 12 (B) 1/2 (C) 1122 (D) -1/2

If 3 sin B =sin (2a + B), thentan (o + B) —2 tan a is
(A) independent of a (B) independent of
(C) dependent of both o and B (D) independent of o but dependent of

Ifo+ B +vy=2nx,then
B Y

(A) tan $ 4tan & +tan L
2 2 2

B B y Y

B) tan d tan = +tan — tan —+ tan —tang =1
(
2 2 2 2 2 2

p Y B Y

(C) tan C4tan 2 +tant = —tan < tan 2tan L
2 2 2 2 2 2

B

=tan < tan 2 tan’
2

tan —
2
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B B Y

(D) tan “tant vtan Ltan Lotan Ltanl=1
4 4 4 4 4 4

If x +y =2z, then cos? x + cos?y + cos? z — 2 COS X COS y €Os z is equal to

(A) cos? z (B) sinz z

If tanA + tan B + tan C = tan A. tan B. tan C, then

(A) A, B, C may be angles of a triangle

(C) sum of any two of A, B, C is equal to third

Which of the following values of 't ' may satisfy the condition 2 sint =

‘EE T

sinx, sin2x, sin3x are in A.P if
(A)x=nn/2,n el B)x=nm,nel

sin X + sin2x + sin 3x = 0 if
(A) sinx=1/2 (B)sin2x=0

€c0s4x cos8x — cosbx cos9x = 0 if
(A) cos12x = cos 14 x
(C)sinx=0

(C)cos (x+y-2) (D) 1

(B) A + B + Cis an integral multiple of ©
(D) none of these

1-2x +5x?
3x2-2x-1 '

3t =© -t 3¢
© [E' ﬂ ©) {E’ 0

C)x=2nmt,nel D)x=2n+L)m, nel

(C)sin 3x = /3 /2 (D) cos x = — 1/2

(B)sinl3x=0
(D) cosx =0

sinx — cos?x — 1 assumes the least value for the set of values of x given by:

(A)x=ngx+ (-1)"(n/6) ,n el
C)x=nn+(-1)" (n/3),n el

B)x=nx+ (-1)"(n/6) ,nel
D)x=nn—-(-1)"(n/6) ,n e 1

Let0<0< g and x = X cos0 + Ysin0 , y = Xsin0 — Ycos0 such that x2 + 4xy + y2 = aX? + bY?,

where a, b are constants then

(Aa=-1,b=3 (B) 0 = n/4

(C)a=3,b=-1 (D)e:g

If the equation sin (nx?) — sin(nx2 + 27x) = 0 is solved for positive roots, then in the increasing sequence

of positive root

—1+47

(A) first term is >

(C) third term is 1

-1+ J§

2

1+J1_1
2

(B) first term is

(D) third term is —

The general solution of the equation cosx . coséx =—1,is:

A)x=@n+lr,nel
C)yx=@n-Dm,nel

B)x=2nm,nel
(D) none of these

Which of the following set of values of x satisfy the inequation sin 3x < sin x.

((Bn—l)n J
(A) T, 2nn |, nel

(©) {(Snﬂ)n (8n+3)nJ,neI
4 4

©) ((8n—1)n (8n+1)nj o
4 4

(D) ((2n+1) m, Mj nel
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. X . X .
31. The equation 2sin > COS?X + sin?x = 2 sin R sin?x + cos?x has a root for which

(A)sin2x =1 (B) sin2x=-1 (C) cosx = % (D) cos2x = —%

cos 15 x = sin 5x if

(A)x:—%+n?n,nel
(C)xzz—g+n?n,nel

5sin? X + 4/3 sinx cosx + 6 cos2x = 5 if
(A tanx=-1/ /3 (B)sinx=0
C)yx=nn+n/2,nel D)x=nn+7/6,n el

sin?x + 2 sin x cos x — 3cos?x = 0 if

(A)tanx =3 (B)ytanx=-1
C)x=nn+nld,nel (D)x=nn+tan' (-3),n el
Solution set of inequality sin® x cos X > cos® x sin x , where x € (0, n), is

T T 3n i n 3n
®(33) @% @o-3) ®3 %)

4 sin*x + cos*x = 1 if

(A)x=nm ;(nel (B)x:nni%cos-l(%j;(nel)

(C) x = ”é‘;(nel) (D)x=-nr ;:(nel

sin X + sin 2x + sin 3x = cos x + cos 2x + cos 3x if
1 .
(A) cos x = -5 (B) sin 2x = cos 2x

nt w 27
C)x= —+= D)x=2ngt+— , I
(©) x > 'g (D) x nw 3 (nel

PART - IV : COMPREHENSION

Comprehenssion # 1

Let p be the product of the sines of the angles of a triangle ABC and q is the product of the cosines
of the angles.

In this triangle tan A +tan B + tan C is equal to

(A)p+q B)p-q (C) % (D) none of these

tan A tan B + tan B tan C + tan C tan A is equal to

] ©)1+p 1+p

(A)1+q (B)
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3. The value of tan® A+tan®B +tan3C is
3 2 3 3 3
-3 -3
(A) w (B) q_3 (C) p_3 (D)p_apq
q p q q
Comprehension # 2

Let a, b, ¢, d € R. Then the cubic equation of the type ax3 + bx2 + cx + d = 0 has either one root real or
all three roots are real. But in case of trigonometric equations of the type a sin3 x + b sinZ x + ¢ sinx + d
= 0 can possess several solutions depending upon the domain of x.

To solve an equation of the type a cos6 + b sin6 = c. The equation can be written as

cos (0 — o) = ¢/ \/(@% +b?) .

The solution is 6 = 2nw + o + B, where tan a = b/a, cos B = c/+/(a® +b?) .

On the domain [-r, n] the equation 4sin3x + 2 sin2x — 2sinx — 1 = 0 possess
(A) only one real root (B) three real roots
(C) four real roots (D) six real roots

In the interval [-n/4, ©/2], the equation, cos 4x + L0tanx - _ 3 has

1+tan® x
(A) no solution (B) one solution (C) two solutions (D) three solutions
[tan x| = tan x + 1 (0 £x<2n) has
COSX

(A) no solution (B) one solution (C) two solutions (D) three solutions
Comprehension # 3

To solve a trigonometric inequation of the type sin x > a where |a|] < 1, we take a hill of length 2% in the
sine curve and write the solution within that hill. For the general solution, we add 2n=. For instance, to

solve sinx 2—% , we take the hill [ —g, 3—;} over which solution is —% <X< 7—67[ . The general

solution is 2nm — % <x<2nm+ ?n , N is any integer. Again to solve an inequation of the type sin x < a,
where |a| < 1, we take a hollow of length 2z in the sine curve. (since on a hill, sinx < a is satisfied over

two intervals). Similarly cos x > a or cosx < a, |a] <1 are solved.

. . . . 7
Solution to the inequation sin®x + cos®x < 6 must be

(A)nn+£<x<nn+£ (B)2nrr+E <x<2nm+=
3 2 3 2

© n—7t+E < x<@+E (D) none of these
2 6 2 3

Solution to inequality cos 2x + 5 cos X + 3 > 0 over [, n] is

) [~ 7. 7] (B) [‘%" %“} (©) [0, 7]

Over [- &, n], the solution of 2 sin? [x +%j + {3 cos2x>0is

) [~ 7. 7] (B) {‘ >z

-
1

(C) [0, 7] (D) {—n,
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w Marked questions are recommended for Revision.
* Marked Questions may have more than one correct option.

PART - 1: JEE (ADVANCED) / IIT-JEE PROBLEMS (PREVIOUS YEARS)

sin® x . cos* x
2 3

1*w I = é then [IIT-JEE - 2009 ,Paper-1, (4, -1), 80]

sin®x cos®x _ 1

2
A) tan3x = — B —_
*) 3 ®) 8 27 125

. 8 8
(C)tanzx:l D) sin” x , cos” x _ 1
3 8 27 125

6
For0<6<§ , the solution(s) of Z cosec (9+W] cosec (e+%):4\/§ is(are)
m=1
[IT-JEE - 2009, Paper-2, (4, -1), 80]
s T b S5n
A) — B) — C)— D)—
A) 5 (B) 5 ©) O3
1

The maximum value of the expression — . > IS
sin“ 6+ 3sin6cosB +5cos” 6

[IIT-JEE-2010, Paper-1, (3, 0)/84]

The positive integer value of n > 3 satisfying the equation

t 1 1 is [IIT-JEE 2011, Paper-1, (4, 0), 80]

[

The number of values of 0 in the interval [—g g] such that 0 # r15_rc forn =0, 1, £+ 2 and

tan6 = cot 56 as well as sin 26 = cos 46 is [IT-JEE-2010, Paper-1, (3, 0)/84]

LetP={0: sin 0 —cos 0 =2 cos0land Q={6:sinB+cos0O= J2 sin 0} be two sets. Then
APcQandQ-P= I B)Q & P
CP«& Q D)P=Q [IT-JEE 2011, Paper-1, (3, -1), 80]

Let 6, ¢ € [0, 2n] be such that 2cos6(1 — sing) = sin6 (tang+cotgj cosp — 1, tan(2r— 6) > 0 and

Na

—-1<sind < - Then ¢ cannot satisfy [IT-JEE 2012, Paper-1, (4, 0), 70]

b b 47 47 3n 3
(A)O<¢<E (B) E< ¢<? ©) ?< ¢<? (D) 7<¢<2ﬂ

For x € (0, w), the equation sinx + 2 sin 2x — sin 3x = 3 has
[JEE (Advanced) 2014, Paper-2, (3, —1)/60]
(A) infinitely many solutions (B) three solutions
(C) one solution (D) no solution
The number of distinct solutions of the equation
%cos2 2X + cos* X + sin* X + cos® x + sin®x = 2 in the interval [0, 2x] is

[JEE (Advanced) 2015, P-1 (4, 0) /88]
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13
1

Thevalueofz (n (k_l)“]Sin(“ =

6

kzlSin —+ Z"I‘E

(A) 3-43 (B) 2(3-3) © 2(v3-1 (D) 2(2+43)

j is equal to [JEE (Advanced) 2016, Paper-2, (3, =1)/62]

LetS = {X €(-mm):x=0% g} . The sum of all distinct solutions of the equation

J3 sec x + cosec x + 2(tan x — cot x) = 0 in the set S is equal to
[JEE (Advanced) 2016, Paper-1, (3, —=1)/62]

n 2n 5n
(A sy (B) - 5 ©o (D) 5

Let o and B be nonzero real numbers such that 2(cos B — cos o) + cos a cos B = 1. Then which of the
following is/are true? [JEE(Advanced) 2017, Paper-2,(4, =2)/61]

o _ E - g 3 E _
(A) J3 tan (Ej tan (2) 0 (B) tan(zj V3 tan (Zj
(C) tan (%j + /3 tan (gj =0 (D) /3 tan (%J +tan (gj =0

Let a, b, ¢ be three non-zero real numbers such that the equation J§ acos x + 2b sinx = c,
- . b .
X € {—g g} has two distinct real roots o and  with o + = g . Then, the value of Y is

[JEE(Advanced) 2018, Paper-1,(4, =2)/60]

PART -1l : JEE (MAIN) / AIEEE PROBLEMS (PREVIOUS YEARS)

Let A and B denote the statements [AIEEE 2009 (4, -1), 144]
A:cosa+cosf+cosy=0
B:sina+sinf+siny=0

If cos (B —1v) + cos (y— a) + cos (G—B)=—§ , then :

(1) Ais false and B is true (2) both A and B are true
(3) both A and B are false (4) Ais true and B is false

Let cos(a + B) =% and let sin(a. — B) = % ,Where0<aq, B < % Then tan 2a =

[AIEEE 2010 (4, -1), 144]

56 19 20 25
D33 @ 5 () = @ o

If A =sin? x + cos* x, then for all real x : [AIEEE 2011 (4, -1), 120]
(1)§§A§1 (Z)EgAsl (3)1<A<L2 (4)§3A§E
4 16 4 16

Ina APQR, if 3sin P +4 cos Q =6 and 4 sin Q + 3 cos P =1, then the angle R is equal to :
[AIEEE-2012, (4, -1)/120]

5n I T 3n
= @% @ 5 @ >
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tanA COtA

+
1-cotA 1-tanA
(1) sinAcosA+1 (2) secA cosecA +1 (3) tanA + cotA (4) secA + cosecA

The expression can be written as : [AIEEE - 2013, (4, -1),360]

Letf (x) = 1 (sinkx + cosx) where x € R and k > 1. Then f,(x) — f,(x) equals

k
[JEE(Main)2014,(4, — 1), 120]
1 1 1 1
o 5 @5 @ < @ 3

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
[JEE(Main)2015,(4, — 1), 120]

(1) V3:1 ) V3:42 3)1 :\3 4)2:3

A man is walking towards a vertical pillar in a straight path, at a uniform speed. At a certain point A on
the path, he observes that the angle of elevation of the top of the pillar is 30°, After walking for 10
minutes from A in the same direction, at a point B, he observes that the angle of elevation of the top of
the pillar is 60°. Then the time taken (in minutes) by him, from B to reach the pillar, is :

[JEE(Main)2016,(4, — 1), 120]
(1) 10 (2) 20 3)5 (4)6

If 0 < x < 2m, then the number of real values of x, which satisfy the equation
COSX + €C0S2X + €c0S3X + c0os4x =0, is [JEE(Main)2016,(4, — 1), 120]
(15 27 39 4)3

If 5(tan? x — cos?x) = 2cos2x + 9, then the value of cos4x is : [JEE(Main)2017,(4, — 1), 120]
-3 1 2 7

1) — 2) = 3) = 4) ——

1) : (2) 3 3) 9 (4) 9

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 = §, then tanf is equal to
[JEE(Main)2017,(4, - 1), 120]

6 1 2 4
® = @ 5 @ 5 @ 3

If sum of all the solutions of the equation 8 cosx. [cos[g + xj.cos(% - x] —%j =11in [0, n] is kr, then k

is equal to : [JEE(Main)2018,(4, — 1), 120]
8 20 2 13

1) = 2) — 3) — 4) —

(M) 3 @ 5 (3) 3 (4)

PQR is a triangular park with PQ = PR =200 m. A T.V. tower stands at the mid-point of QR. If the

angles of elevation of the top of the tower at P, Q and R are respectively 45°, 30° and 30°, then the
height of the tower (in m) is : [JEE(Main)2018,(4, — 1), 120]

(1) 1003 (2) 502 (3) 100 (4) 50

The sum of all values of 6¢ (Ogj satisfying sin? 20 + cos* 20 = % is :
[JEE(Main) 2019, Online (10-01-19),P-1 (4, — 1), 120]
T 3n 5n
1 2) — 3) == 4) ==
(D= @ 3 ®3) 8 @
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T T T . T .
15. The value of cos —.cosS—. .... .COS—.Sin— is:
22 23 210 210

[JEE(Main) 2019, Online (10-01-19),P-2 (4, — 1), 120]

1 1 1
@ 3 @) =5 @) 5o

1
@) 1024
16.m  Ifsin*0+4cos*p+2= 4\/§sinacos[3 ; o,p [0, ], then cos(a+pB)—cos(—B)is equal to
[JEE(Main) 2019, Online (12-01-19),P-2 (4, — 1), 120]
1) =2 2) 0 @3) V2 () -1
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EXERCISE - 1
PART - |

Section (A):

AL ) (i % (i) %

A2, () 135° (i) —720° (i)  300° (v)  210°
] N ) 11

A-4. (|)[ J (i) E (iii) \/§ (iv)

Section (B):

3

0

Section (C) :
c2. ()1 (i)y-5/4 (iii)
Section (E) :

J§+l

8

E2. ()2-1 (i)3,0 E3. () Y =10 V=1 (i) Yypae = 10; Y, =—4
Section (F) :
1. () nn+(—1)”%,nel (ii) nn+g+1,nel
(iii) Z (v)  nm+(=1)r g nel  (v)

@m+Drn

0 mel (ii)

(i)

or 2nm — g,n el (iv)

wi)  2nm +% el (vii)
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3. ()

(i)

(i)

(ii)

Section (G) :
G-1. Xe{nn—z,nn+£} ‘nel
4 4

G-4.

Section (A):
(A)
Section (B):
(A)
(A)
Section (C):
©)
(B)
Section (D) :
(A)
Section (E) :
(©)
Section (F) :
(D)
(B)
Section (G) :
(A)
(D)

A-1.

B-1.
B-8.

C-1.
C-8.

D-1.

E-1.

F-1.

F-8.

G-1.

G-8.

1543 m

2nt o«

nr 2nt,nel or —+—,nel
3 6

—.,nel or ii
3 (if)
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Trigonometry

PART - Il
(A) = (), (B) = (s), (C) = (s), (D) > (n) 2. (A) = (9, s), (B) = (p), (C) — (a), (D) — (p)
(A) = (@), (B) = (s), (C) = (1), (D) = (p)
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PART -1
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PART - IV
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PART - |
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Trigonometry

Bl Advanced Level Problems

1.

Prove that :

2 _ o
cot“0 (sec6-1) —sec?0 1-sin®

(i) sec*A(1-sin*A)-2tan?A=1 (i) : .
1+sin6 1+secH

Simplify the expression

Jsin® x + 4cos? x — y/cos? x + 4sin? x

Let a, b, ¢, d be numbers in the interval [0, x] such that
sina+ 7 sin b = 4(sin ¢ + 2sin d),
cosa+7cosb= 4(cosc+ 2cos d)

Prove that2 cos(a—d)=7cos (b—-c).

Prove that (4cos? 9° — 3) (4cos? 27° — 3) = tan 9°

If cos (o + [3) :%; sin (o — ) = %& o, B lie between 0 &%, then find the value of tan 2 a.

2ac
a2 2

If o & B are two distinct roots of the equation atan 0 + bsec6 = c, then prove that tan (a + ) =

If tan oo == where a = 6 3, o being an acute angle, prove that;
q

% (pcosecZB—qsec2[3):1/|o2 + .

Ifsin(@+a)=a&sin(0+P)=b(0<a,, 6 <mn/2)then find the value of
cos2 (o — B) — 4 ab cos(a — P)

Show that:

(i) cot?%ortanSZ%:(«E+\/§)(\/§+1) ord2 + 3 +4 + 6
(ii) tan 142 %=2+\/§—\/§—\/6.

tan tan . sin2a+sin2
o T Y prove that sin 2 = a+onsy

Iftan p = .
B 1 + tan o. tan y 1+ sin2a .sin2y

a’+ ac + b?

If o & B satisfy the equation acos26 + bsin20 = c then prove that: cos2a + cos?f3 = Z ., 2
a“ +

Show that : 4sin27° =(5++/6)Y2 —(3-/5)"?

If Xy + yz + xz = 1, then prove that

y +_ 2 4xyz

1y 1-22  Ad)(1-y)a-22) |

Leta= ~
7

(8) Show that sin?3a — sin? a = sin 2a sin 3a

(b) Show that cosec a = cosec 2a + cosec 4a

(c) Evaluate cos a — cos 2a + cos 3a

(d) Prove that cos a is a root of the equation 8x3 —4x2—-4x+1=0
(e) Evaluate tan a tan 2atan 3a

(f) Evaluate tan? a + tan? 2a + tan® 3a

(g) Evaluate tan? a tan? 2a + tan? 2a tan? 3a + tan? 3a tan?a

(h) Evaluate cot? a + cot? 2a + cot? 3a




Trigonometry

15. In a AABC, prove that sin % + sin % + sin % =1+4sin (n_

16. Evaluate

COS a cos 2a cos 3a cos 999a, where a = i
1999

Prove that the average of the numbers
2 sin 2°, 4 sin 4°, 6 sin 6°, 180 sin 180° is cot 1°

Solve tan20 = tan %

Find the general values of x and y satisfying the equations
5sinxcosy=1,4tanx=tany

2+sin x
Solve the system of equations :
x+y—27t sinx+:siny—E andx,y e |0 ki
3 L 2 L 1 2
Solve the following system of simultaneous equations for x and y:

4sinx + 3l/cosy = ll
5_165inx _ 2_31/c05y = 2

Solve :cos0O+sinO=cos20+sin20.

3 1

Solve 8 sinx = + —
COSX  sinX

Solve the equation sin3x cos 3x + cos3x sin 3x + 0.375 = 0.

Ne

Solve the equation > sin X — €OS X = COS3X.

. . . 3 .
Solve the equation sin*x + cos*x — 2 sin?x +Z sin?22x =0
Solve for x, the equation /13 —18tanx =6tanx — 3, where - 2n<x<27x.

Solve the equation 3 — 2cos 6 — 4 sin 6 —cos 20 + sin 20 =0

Solve the equation sin?4x + cos?x = 2 sin 4x . c0s*X

Prove that : cos 5A =16 cos® A—20cos® A+ 5 cos A

ak

If cos 0 = %(a + ij and cos 30 :% (ak + ij then number of natural numbers 'k' less than 50 is

a
(given a € R)

2
Consider the equation for 0 <0< 2 r; (sin29+J§ cos 2 e) -5= cos(% - 2 ej . If greatest value of

0is k—n (k, p are coprime), then find the value of (k + p).
p




Trigonometry

Answer Key (ALP)

C0S2 X — Sin®X = cos 2X

© 3

2nm,nel or ﬂ+£,neI
3 6
25, x="Thcpym, el
4 6
X:(2n+l)n:neI,X:2nnig,neI . x:nnt%cos—l(Z—\/g),neI

a—27m a—-r, o, o+ m, where tan 0L=§ 29. 0=(dn+1)n/2,6=2nn,nel

Xx=(2n+1) g,nel




