&J doubtnut

India's Number 1 Education App

MATHS

BOOKS - KC SINHA ENGLISH

TRIGONOMTERY - JEE MAINS AND ADVANCED
QUESTIONS - FOR COMPETITION

1. Period of sin® 6 is(A) 72 (B) 7 (C) 27 (D)

(O

o Watch Video Solution

4

2. The period of the function f(z) = sinz 4 cos* z is:

o Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_Q7ubr6a1cVc3
https://dl.doubtnut.com/l/_YBUrGADjtO3s

4
3.5in°0 = —2— is true if and only if (A) z —y # 0 (B) z = —y

(z +y)
Qzxz+y#0D)z#0,y#0

o Watch Video Solution

1 tan?15° 3
4.The value of ~— 2 15 _ (A)1<B)¢§(C)£(D)z
1+ tan?15° 2

o Watch Video Solution

5. If tanf = —%,thensin@ is —gbutﬂ— (b) ——= or —

4
gbutﬂ 3 (d) none of these

o Watch Video Solution

1
6. If sin(a+ B) = landsin(a — fB) = 3 where 0 <, B < % ,

then find the values of tan(a + 28)and tan(2a + f) .



https://dl.doubtnut.com/l/_z4a1dDrYXk57
https://dl.doubtnut.com/l/_xny5OINkJhnM
https://dl.doubtnut.com/l/_Xb5ZG86A1Hox
https://dl.doubtnut.com/l/_LPvt3kHr5Odm

[ & Watch Video Solution ]

7.1fy = sin?6 + cosec?9, 0 # 0, then (A)y =0(B)y < 2(CQ)y > — 2

D)y > 2

o Watch Video Solution

8. The equation sinz + bcosz = ¢, where|c| > 4/ a’ + b% has (A) a
unique solution (B) infinite number of solutions (C) no solution (D)

none of these

o Watch Video Solution

tan? a

9, I cot_l(,/cos a) — tan_l(,/cos a) =z, then sinz is (b)

cot? a cot o

(c) tan? a (d)

o Watch Video Solution



https://dl.doubtnut.com/l/_LPvt3kHr5Odm
https://dl.doubtnut.com/l/_BZ0TVe4muvM1
https://dl.doubtnut.com/l/_KEvpNs1mjqty
https://dl.doubtnut.com/l/_S7Fv7EDUCfGl
https://dl.doubtnut.com/l/_AnsTTVag0YJv

1 2 1 3
10. Prove the following: ta,n_l(z) +tan_1(§) — §COS_1<E)

o Watch Video Solution

1
1. In triangle ABC,2acsin(§(A—B+C)) is equal to

(a)a2~|—b2—cz(b)c2+a2—bz(c)bz—cz—cz2(d)c2—a2—b2

o Watch Video Solution

12. In a triangle ABC,a = 4,b= 3, /A = 60° then c is root of the
equation & =3¢ —7=0(0) *+3c+7=0()c® —3c+7=0(d)

A+3—-T7T=0

° Watch Video Solution

A 5 2
13.Ina A ABC, tan 5 =% and ta,n% =% then (A) a,cb are in

AP. (B) a,b,c are in AP.(C) b,a,c are in AP.(D) a,b,c are in G.P.


https://dl.doubtnut.com/l/_AnsTTVag0YJv
https://dl.doubtnut.com/l/_7hNwQ1QYeAPr
https://dl.doubtnut.com/l/_DiMhMKZRM3eG
https://dl.doubtnut.com/l/_vERfrKhw2DGe

o Watch Video Solution

1

14. The trigonometric equation sin "' = 2sin "' a has a solution for

o Watch Video Solution

C A
15. If in a triangle ABC, a cos® (?) + ccosz(i) = %b, then the

sides a,b,andc are in AP. b. are in GP. c. are in HP. d. satisfy

a+b= -

o Watch Video Solution

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

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

triangle ABCiis :

o Watch Video Solution



https://dl.doubtnut.com/l/_vERfrKhw2DGe
https://dl.doubtnut.com/l/_UNmIL0y30vuh
https://dl.doubtnut.com/l/_4wn0SdRZqXJ1
https://dl.doubtnut.com/l/_VvO76W3nCmzA

3
17. 10. The upper 1 portion of a vertical pole subtends an angle

3
tan~! (E) at the point in the horizontal plane through its foot. The

tangent of the angle subtended by the pole at the same point is

o Watch Video Solution

18. The sum of the radii of inscribed and circumscribed circles for an n

: de 'a’ s Y b Zeot(
sided regular polygon of side 'a’ , is: acot(n) b. 2cot<2n) C.
©OM o) T 2

o Watch Video Solution

19. Llet a«aand 8 be such that w<a— 8 < 3m, If

21 2
sina + sinf8 = —gand cosa +cosfB = — 6—;,then the value of
OB ) — ) — (0 Sy S
3 e “ 25 65

2 /130 /130

o Watch Video Solution



https://dl.doubtnut.com/l/_WFrFfg6MXizo
https://dl.doubtnut.com/l/_ZVjFMKGwcK1J
https://dl.doubtnut.com/l/_byswFAhsBrHi

_>
20.If f: RS, defined by f(z) = sinz — /3cosz + 1,ison — , then

find the set S.

o Watch Video Solution

21. The sides of a triangle are

T
sina, cos o, 4/1 + sinacosa forsome 0 < a < 3 then the

greatest angle of the triangle is :

o Watch Video Solution

22. A person standing on the bank of a river observes that the angle of
elevation of the top of a tree standing on the opposite bank is 60°.
When he move 40 metres away from the bank, he finds the angle of
elevation to be 30°. Find the height of the tree and the width of the

river.

o Watch Video Solution



https://dl.doubtnut.com/l/_zZgXpQ8ELBH3
https://dl.doubtnut.com/l/_QklsAXP4QEcN
https://dl.doubtnut.com/l/_FH6lNrFHrXAR

23.1fcos 'z — cos L.

| @

= a, then 42% — 4zycos a + 3 is equal to

o Watch Video Solution

24. In triangle ABC, let Zc = —. If r is the inradius and R is

| 3

[\

circumradius of the triangle, then 2(r + R) is equal to a + b (b) b+ ¢

ct+a(d)a+b+c

o Watch Video Solution

25.1f in AABC, the altitudes from the vertices A, B and C on opposite

sides are in HP, then sin A sin B and sin C are in

o Watch Video Solution



https://dl.doubtnut.com/l/_FH6lNrFHrXAR
https://dl.doubtnut.com/l/_Vvhno1JyOxZR
https://dl.doubtnut.com/l/_LATHBc2Avjb7
https://dl.doubtnut.com/l/_GJiY9MaKdy5b

26. A triangle PQR, /R = 90° and ta,n<§> and tan(%) roots of

the az? 4+ bz + ¢ = 0 then provethata + b = ¢

o Watch Video Solution

27. If the roots of the quadratic equation z?+px +¢g=0 are

tan 30%andtan15’, respectively, then find the value of 2 + g — p.

o Watch Video Solution

1 _
28.f 0 < z < mand cosx + sinx = 3 , then tanz is (1) 4 3\/7 (2)
44 /7 14+ /7 1— /7
- 3\/_(3) 4\/—(4) 4\/_

o Watch Video Solution



https://dl.doubtnut.com/l/_1hUYRPjdMb3o
https://dl.doubtnut.com/l/_4nU5KPVb3zm7
https://dl.doubtnut.com/l/_fjEW2NdbAwfk

5
29. If sin_l(%) + cosec ! (Z) = g then a value of xis: (1) 1(2) 3

(3)4(4)5

o Watch Video Solution

30. 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 600 at the foot of the tower, and the angle of elevation of the

2
top of the tower from A or B is 300 . The height of the tower is (1) TG
3

2) 2a4/3 (3 E (4) ay/3

o Watch Video Solution

5 tan—'2 6 3
_1_ [ . - =
31. The value of cot <cos ec 3 + 3 ) is: (1) 17 (2) 17 (2) 17
(4) ikl
17

o Watch Video Solution



https://dl.doubtnut.com/l/_ACRqILvMZj5a
https://dl.doubtnut.com/l/_QNXOTZcBrWJ2
https://dl.doubtnut.com/l/_CgA12REEytzG

32. AB is a vertical pole with B at the ground level and A at the top. A
man finds that the angle of elevation of the point A from a certain
point C on the ground is 60o . He moves away from the pole along the
line BC to a point D such that CD = 7m . From D the angle of

elevation of the point A is 450 . Then the height of the pole is (1)

7\2/§ \/_1_ ; m  (2) 7\/_ \/3 +1m  (3) 7\/_ \/3 —1m (4)

\/_\/_-I-lm

o Watch Video Solution

33. Let A and B denote the statements
A:cosa+cosf+cosy =0
B:sina +sinf + siny = 0

If cos(8 — ) + cos(y — @) + cos(a — B) = — —,then

° Watch Video Solution



https://dl.doubtnut.com/l/_ofZDd3k8AbCS
https://dl.doubtnut.com/l/_iTDstANRJBWr

4 )
34. Let cos(a+ fB) = 5 and let sin(a+ 8) = G where

0<a,B< 2 thentan2a = () 20 @) 2 3) 2 (g 2
< a, <7 en tan2a = 33 iE) - 16

o Watch Video Solution

35. For a regular polygon, let r and R be the radii of the inscribed and
the cirumscribed circles, respectively. A false statement among the

following is

o Watch Video Solution

3
36.If A =s €2z + cos*z , then for all real X : (1) 1 <A<1(Q)

13 3 13
— < < < < — < < —
16_A_1(3)1_A_2(4)4_A_16

o Watch Video Solution



https://dl.doubtnut.com/l/_C7zbOz868cE9
https://dl.doubtnut.com/l/_sHLFYYo9T014
https://dl.doubtnut.com/l/_rZ20GCGex8ll

37. The possible values of 6¢€ (0,m) such that

sin(0) + sin(46) + sin(76) = 0 are

o Watch Video Solution

38. The equation €% — ¢ 5% _ 4 — ( has

o Watch Video Solution

39.In a APQR , if 3sinP 4+ 4cos@ = 6 and 4sin@ + 3cos P =1 ,

then the angle R i o " )T 3) " 4"
en e ang e IS equa (o] 6 6 4 4

o Watch Video Solution

40. Prove the following identities:

tan A n cot A
1—cotA 1—tand

| o WMiab .\t dan CAlL ikt an

=1+tanA +cot A =1 + sec A cos ecA



https://dl.doubtnut.com/l/_W7bpcyWSZ7It
https://dl.doubtnut.com/l/_gF6CHOtabhWx
https://dl.doubtnut.com/l/_ojozyjQx9DEc
https://dl.doubtnut.com/l/_inYZTbBTB8gR
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41.1f x,y,z are in AP. and tanilm, tanfly and tan 'z are also in AP,
then (1) 2 =3y =6z (2) 6x =3y =2z (3) 6xr =4y =3z (4)

T=yYy=2z

o Watch Video Solution

42. ABCD is a trapezium such that AB and CD are parallel and

BC L CD.f ZADB = 0, BC = p and CD = q,then AB is equal to

o Watch Video Solution

1
43. Let Fi(z) = E(sinkx + cos” x), where £ € R and k > 1, then

find the value of Fy(z) — Fs(x).

° Watch Video Solution



https://dl.doubtnut.com/l/_inYZTbBTB8gR
https://dl.doubtnut.com/l/_Dypz5oQ8RcSn
https://dl.doubtnut.com/l/_riRCmpG3LUwk
https://dl.doubtnut.com/l/_14h2oYg4iajW
https://dl.doubtnut.com/l/_hcxW900rvC5x

44. A bird is sitting on the top of a vertical pole 20 m high and its
elevation fron a point O on the ground is 45° It Files off horizontally
straight away from the point O.After one second , the elevation of the

bird fron O is reduced to 30° Then the speed (in m/s) of the bird is

o Watch Video Solution

2z
45, Let tan_ly:tan_1x+tan_1<l ), where |z| < —.

Then a value of y is

o Watch Video Solution

46. If the anlges of elevation of the top of a tower from three collinear
points AB and C on a line leading to the foot of the tower are

30°,45%and 60° respectively, then the ratio AB:BC is

o Watch Video Solution



https://dl.doubtnut.com/l/_hcxW900rvC5x
https://dl.doubtnut.com/l/_n8QHFIFWU4vo
https://dl.doubtnut.com/l/_OFVRlrbhs4VI
https://dl.doubtnut.com/l/_h0YQ9nv9OSTH

2 , sin 6
47. A value of 6 for which ﬂ purely imaginary, is
1 — 2¢sinf

o Watch Video Solution

48. 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 :

o Watch Video Solution

49.1f 0 < x < 27, then the number of real values of x, which satisfy the

equation cos z + cos 2z + cos 3z + cos4x = 0,is

o Watch Video Solution



https://dl.doubtnut.com/l/_h0YQ9nv9OSTH
https://dl.doubtnut.com/l/_zRSYHHaZEq4I
https://dl.doubtnut.com/l/_jsnXSXAjTeO4
https://dl.doubtnut.com/l/_r8mtif8X18se

50. If &')(tan2 T — cos® ac) = 2cos 2z + 9, then the value of cos 4z is

° Watch Video Solution

51. 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

2 6
AP = 2AB- If /BPC = j, then tan 3 is equal to: 9 (2) % (3) = (4)
1

4

o Watch Video Solution

3
52. If 7r<a<77r, then find the value of expression

\/4sin4a + sin® 20 + 4cos2<% — %)

o Watch Video Solution



https://dl.doubtnut.com/l/_r8mtif8X18se
https://dl.doubtnut.com/l/_eOht4XmETrZE
https://dl.doubtnut.com/l/_kPt8B3PNi078

53. The number of real solutions of the equation

(sinz — z)(cosz — z%) = 0is

o Watch Video Solution

54. If sin_l(:r:—l—x—z—l— x—3 +m—4+...> — 2, where |z| < 2 then
2 4 8 6’
. 2 3 2 3
the value of x is (A) 5 (B) 3 (@) -3 (D) )

o Watch Video Solution

1 tan6 1
55.If f: [0, %) — R is defined as f(f) = | —tan® 1 tan 6
-1 —tanf 1

Then, the range of f is

o Watch Video Solution

1 1 4 T
. -1 ) _ * -1 =) _
56. Prove: cot ( 5 ) 5 cot ( 3 ) 1


https://dl.doubtnut.com/l/_v20N0nWI3HFW
https://dl.doubtnut.com/l/_pre2usLUpAvo
https://dl.doubtnut.com/l/_PQ6Gt8v5gVEE
https://dl.doubtnut.com/l/_91Slz5yAybg6

o Watch Video Solution

57.The minimum value of cos 0 + sin@ +

sin 2

2+ 4/2(B)2(C) 1+ /2(D) 2¢/2

for 6 ¢ (0, g) is (A)

o Watch Video Solution

58.1n a triangle ABC, a® cos> A = b% + ¢ then triangle is

o Watch Video Solution

59. The number of distinct real roots

of

|sinz cos z cos x cos x sinx cos x cos z cos x sinz| = 0 in the interval

™

B 4

<z < —is0(b)2(c)1(d)3

T
4

o Watch Video Solution



https://dl.doubtnut.com/l/_91Slz5yAybg6
https://dl.doubtnut.com/l/_ifYFKbCUCW6E
https://dl.doubtnut.com/l/_Y0Sy0fZgqceu
https://dl.doubtnut.com/l/_KUSrQfPP5iRa

60. The trigonometric equation sin " 2 = 2sin ! a has a solution for

o Watch Video Solution

61.1n a triangle, the sum of two sides is x and the product of the same

two sides is y. If 22 — ¢?

= vy, where c is the third side of the triangle,

then the ratio of the in-radius to the circum-radius of the triangle is

o Watch Video Solution

62. The sum of roots of the
tan~* L + tan ! = tan ! iis
142z "1+ 4x 2

equation

o Watch Video Solution

63.For z € (0, 7) the equation sinz + 2sin2z — sin3z = 3 has

| o Wiakt~h \NNAaA CAlLiikiAan


https://dl.doubtnut.com/l/_oYxA8l8YviQU
https://dl.doubtnut.com/l/_nrMgPEfNXtMN
https://dl.doubtnut.com/l/_3Vizm3V1PkZS
https://dl.doubtnut.com/l/_ayrDwFPJLeP6
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64. The number of distinct solution of the equation

ZCOSZ 2 + cos*z + sin z + cos®z +sin®z =2 in the interval

° Watch Video Solution

65. In a triangle AXY Z, leta, bandc be the lengths of the sides

opposite to the angles X,Y and 7 respectively.If
sin(X —Y)

2(a2 — bz) =c? and \ = Sz

then possible values of n for

which cos(nmA) = 0O'is (are)

o Watch Video Solution

6 4
66. If a = 3sin_1(ﬁ and 8 = 3cos_1(§>, where the inverse

trigonometric functions take only the principal values, then the correct

options (s) is (are)


https://dl.doubtnut.com/l/_ayrDwFPJLeP6
https://dl.doubtnut.com/l/_wLb4DxbKSIN9
https://dl.doubtnut.com/l/_4WVVEUPIIdT8
https://dl.doubtnut.com/l/_nGMXIWeZo2NJ

o Watch Video Solution

s s
67. Let — 5 <0< — EGR Suppose «; and f4, are the roots of the

equation 22 — 2z secd + 1 = 0 and oy and S, are the roots of the
equation x4 2ztanf@ —1=0. If oy > B; and s > B, then

aq + B equals:

o Watch Video Solution

™

68. Let S:{aze(—w,w):m#O, + 5

}. The sum of all distinct
solutions of the equation v/2secx + cosecz + 2(tanz — cot x)

= 0in theset Sis equal to

o Watch Video Solution

13
1
69. The value of Z is equal to

k—1 sin(% + (k_fsl)ﬁ)sin(z + k—g)

3



https://dl.doubtnut.com/l/_nGMXIWeZo2NJ
https://dl.doubtnut.com/l/_tfhbA61o8ihv
https://dl.doubtnut.com/l/_afXscbSQY7Q3
https://dl.doubtnut.com/l/_bRc21o5tEjwi

| @ Watch Video Solution |

70.1n a AXY Z, let x,y,z be the lengths of sides opposite to the angles

X, Y, Z respectively and 2r =z +y—+z If
s—cr s—yYy s—z o . 87

-3 - 3 and area of incircle of the AXY Z is -5
then

o Watch Video Solution

71. If
f(z)|cos(2z)cos(2z)sin(2x) — cos x cos ¢ — sinz sinz sin z cos z|, then:
af’(z) = 0 at exactly three point in ( —m,m) bf'(z) = 0 at more
than three point in ( — 7, ) cf(z) attains its maximum at z =0 d

f(z) attains its minimumatz = 0

o Watch Video Solution



https://dl.doubtnut.com/l/_bRc21o5tEjwi
https://dl.doubtnut.com/l/_CEieE1TILsUC
https://dl.doubtnut.com/l/_2YECTiw4ApAw

72. lLet «a,8 be nonzero real numbers such that
2(cos B — cos a) + cos acos B = 1. Then which of the following is/are

true ?

o Watch Video Solution

73. Let O be the origin andOX/', OY/', OZ be three unit vector in the

directions of the sides Qfé, RP/, PQ respectively , of a triangle PQR.
if the triangle PQR varies , then the manimum value of

cos(P + Q) + cos(@ + R) + cos(R + P) is

o Watch Video Solution



https://dl.doubtnut.com/l/_5YYSNMIIErMG
https://dl.doubtnut.com/l/_5wPGRJPMCIEb

