The value of sin® 8 + cos® 8 + 3 sin? 6 cos? 0 is

(a) 1 (b) 2

(c) 3 (d) 6

(cosec 6 — sin 0) (sec 6 — cos 0) (tan 6 + cot 0) is equal
to

(@ 0

() -1
[sece+tan9—1]2.
————— | isequalto
tan® —secO+1

(b) 1
(d) None of these

1—-sin6 1+sin®

1+5sin® 1—sin6
() 1 (d) None of these
If t<a <3—n, then \/H_COSOL +\/1_COSOL is equal
to 2 1-cosa 1+cosa
(a) 2coseco (b) —2 cosec o
(c) 2seca (d) —2seca
If cos 6 =— % and 6 lies in the second quadrant, then
the value of (2 sin 6 + tan 0)is

NG

(a) 0 (®) - —

3V3 2
(©) - (d) None of these

The value of (cos 24° + cos 55° + cos 125° + cos 204°
+ cos 300°) is

(@ 0 (b)

(¢) 3 (d)
Ifx=h+psecaandy=*k+ g cosec o, then

2 2
(a) (x_zh) + (v _2k) -1
p q

D= | w
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2 2
(b) ()C _2]1) _ (y _zk) =1
p q

2 2
(©) 4 1

=1
(x=h)?  (y—k)*

2 2
p q

(d) - =

(x=h)?  (y=k)
The value of (tan 20° + tan 40° + tan 60° + ...
+ tan 180°) is

(a) 9 ®) 4

(c) 0 (d 1

The value of (sin 10° + sin 20° + sin 30° + ... + sin 360°)
is

(@) 0 (b) 1

(c) -1 (d) None of these

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

(a) 7 (b) 8
1
© 9 @ 97
The value of tan 75° — tan 30° — tan 75° tan 30° is
(a) 1 () 0
3

c) — d) 2

(c) 5 (d)

(\/5 cosec 20° — sec 20°) is equal to

(a) 2 (b) 4

(c) 5 (d) 7

(tan 58°— tan 13° — tan 58° tan 13°) is equal to
(a) -2 (b) 2

(c) -1 (d) 1

The value of (2 cos oL — cos 30 — cos 50, — 16 cos> o
sin? o) is



15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

(a) 2
() 0

() 1
(d -1

1
If o and B are acute angles such that tan oo = — and

1
sin B = ﬁ then (a0 + 2f3) is equal to

T T
— b —
O ® 5
3n S5n
© @
If (o + B) = 90°, the minimum and maximum values of
(cos a cos P) are respectively

@ - L and ~ ®) - L anda 1
4 4 3 3

1
(c) - % and 5 (d) None of these

If sin x + sin? x = 1, then cos® x + 2 cos® x + cos*

equal to

(a) 0

(c) 2

If sin x + sin

x 18

(b) -1
(d 1

2 x = 1, then the value of

cos!2 x+ 3 cos! x + 3 cos® x + cos® x + 2 cos? x
+ cos? x — 2 is equal to

(a 0 b 1

(c) 2 (d) sin?x

3
IfcosA= 7 then 32 singsin% is equal to

(a) 7 (b) 8

(c) 11 (d) None of these
sec80 -1

—— equal to

sec40—1

(a) tan 80 tan 20 (b) tan 80/ tan 26

(c) cot 86 cot 26 (d) None of these
If cot (o + B) = 0, then sin (o + 2) is

(a) —sina (b) sin B
(c) cosa (d) cos P
Which is larger, sin 26° or cos 26°?
(a) sin26° (b) cos26°

(c) Both are equal (d) cannot be compared
If tan 4 + tan B + tan C = tan 4 tan B tan C, then
A+ B+ Cis equal to

(a w (b) 21
(©) g (d) None of these
cos? I +cos? 3_75 +cos? 5—n +cos? 7_75 is equal to
8 8 8 8
1 b 2
@ 3 ® 3
3 4
— d _
© 3 @ 2

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.
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If sin A + sin B = a and cos 4 + cos B = b, then
cos (4 + B)is

2 2
a“+b 2ab
(a) ®) ——
»* -d* a’ +b*
b2 — g2 a2 — b2
(© =4 @ 5—
a’ +b? a+b
If cos2B = M, then tan A4, tan B, tan C are in
cos(4—-C)
(a) AP (b) GP
(c) HP (d) None of these
Iftan? 0 = 2 tan® ¢ + 1, then cos 26 + sin? ¢ is
(a) 1 (b) 2
(c) O (d) -1
2 4
The value of coszcos—ncos3—ncos—TE is
9 9 9 9
1 1
a) — b) —
(a) e (b) T
(©) 1 (d) None of these
64
T 27 3n 47 Sm 6m n

COS—COS— COS ——COS — COS— COS—— COS— 1S
15 15 15 15 15 15 15

equal to

(a) 1/26 (b) 1/27

(c) 128 (d) None of these

If A = tan 6° tan 42° and B = cot 66° cot 78°, then
1

(a) A=2B (b)A=§

(c) 4=8B (d) 34=2B

If sin(o + B) = 1, sin(c — B) = % o B e [0, g], then

tan (a + 2f) tan (2o + B) is equal to

(a) 1 (b) 2
() —1 (d) None of these
If m = sin® x + cos® x, then m belongs to the interval

75
@[3

1
@ |31
3 (sin x — cos x)* + 6 (sin x + cos x)% + 4 (sin® x + cos
X) is
(@ 9 (b) 10
(c) 13 d) 6
Let f(0) = sin O (sin 0 + sin 36). Then, f(0)
(a) 20 only when®6>0 (b) <0 for all real 6
(c) =0 for all real 6 (d) <0only when6 <0
If sin 4 + cos A = p, sin3 A + cos® A = ¢, then

(@ pP-3p+q=0

15
® 33

(d) None of these
6
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36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

(b) ¢*~3¢+p=0

(©) p>-3p+2¢=0

) ¢>~3q+2p=0

If sin (x + 30t) = 3 sin (a0 — x) then

(a) tanx =tan o (b) tan x =tan? o
(c) tanx =tan’ o, (d) tanx=3tan o
The value of sin® 10° + sin? 50° — sin® 70° is

3 3
a) — — b) —
(a) 5 (b) 2
3 3
(©) - 1 (d - 3
If 4 =sin 45° + cos 45° and B = sin 44° + cos 44°, then
(a) A>B (b) A<B
(c) A=B (d) None of these

Ifsinx = 1 and x lies in the second quadrant, then the
2 (x).
value of cos (E] is

\/2—«/5 (b) \/2+\/§

(2) > 5

© J2 +1) @ J&B-1)
2 2
sin50° —sin40° .
———————— isequalto
c0s50°—cos40°
(a) -2 (b) 1
(c) -1 (d) 2

The value of (cos 10° — sin 10°) is

(a) positive (b) negative

(c) zero (d) None of these

If tan © + sin © = m and tan O — sin 6 = n, then (m? — n?)
is

(a) 4mm (b) 4Jmn
(c) 2mn (d) 2mn

If sin o + cosec o = 2, then the value of
(sin o+ cosec? o) is

(@ 1 (b) 2
(c) 4 (d) None of these
sinA+sin34 .
——  isequal to
cos A+cos34
(a) tan A4 (b) tan2 4
(c) cot2 4 (d) cot4
The value of (tanltan3—ntan5—ntan7—ntan 9_75) is
20 20 20 20 20
(@ -1 (b) 1
1
c) — d) «
(©) 5 (d)

If 0= i, then the value of
4n

tan O tan 20 ..... tan 2n —2)0 tan 2n — 1) O is

(@) -1 (b) 1
(c) 0 (d) 2
47. tan 20° + 2 tan 50° —tan 70° is equal to
(a) 1 (® 0
(c) tan 50° (d) None of these

Directions (Q. 48 to 50) :

Consider the following () = 4 (sin? 8 + cos? 0)
48. What is the maximum value of the function f'(6)?

[NDA-I 2016]
(a) 1 (b) 2
(c) 3 (d) 4
49. What is the minimum value of the function f(6)?
[NDA-I 2016]
(@) 0 (b) 1
(c) 2 (d) 3
50. Consider the following statements
1. f(0) =2 has no solution

[NDA-I2016]

7
2. f(O)= 3 has a solution

Which of the above statement(s) is/are correct?
(a) 1only (b) 2 only
(c) Both 1 and 2 (d) Neither 1 nor 2
51. If A = (cos 12° — cos 36°) (sin 96° + sin 24°) and
B =(sin 60° — sin 12°) (cos 48° — cos 72°), then what is

% equal to? [NDA-12016]

(@) -1
(c) 1
Directions (Q. 52 to 53) :

Given that tan o and tan 3 are the roots of the equation
x2 +bx+c=0withh =0

() 0
d 2

52. What is tan (ot + ) equal to? [NDA-I12016]
(@ b(c-1) (®) c(6-1)
(c) c(b—1)" (d) bc-1)!

53. What is sin (o + ) sec o sec B equal to?
[NDA-I 2016]
(@) b
(c) c
Directions (Q. 54 to 55) :
Consider a triangle 4BC in which

(b) —b
d —c

cosA+cosB+cosC:x/§sin§

. A . B .
54. What is the value of s1n351n3s1n%?
[NDA-I 2016]

(b)

S

1
(@) 5

1

16

(©) (d



55. Value of cos[A;Bjcos(B;Cjcos(C;Aj is

[NDA-I 2016]

1 o L
@ 5 ®) 5

1
(©) 16 (d) None of these
56. Consider the following statements
1. If ABC is an equilateral triangle, then
3tan(A+B)tan C=1
2. If ABC s a triangle in which 4 = 78°, B =66°, then

tan [§+ Cj < tan A

3. IfABC is any triangle, then
tan ( 4 ; B j sin (%} <cos [%) [NDA-12016]

Which of the above statements is/are correct?

(a) Only 1 (b) Only 2

(¢) 1and?2 (d) 2and 3
Directions (Q. 57 to 58) :

Consider the equation k sin x + cos 2x =2k —7
57. If the equation possesses solution, then what is the
[NDA-12016]

minimum value of k?

(@ 1 (b) 2

(c) 4 (d) 6
58. If the equation possesses solution, then what is the

maximum value of k? [NDA-12016]

(a) 1 (b) 2
(c) 4 (d) 6

59. The value of tan 9° —tan 27° —tan 63° + tan 81° is equal
to [NDA-112016]
(@) -1 (b) 0
(c) 1 (d) 4

60. If @ cos @ + b sin O = ¢, then (a sin © — b cos 0)? is
[NDA-II 2016]

(b) a?-b% -2

(d) a?+b*+c?

(a) a?+ b2 -2
(©) a? - b2+
If (1-tan2°cot 62°)

61. - —= k+/3, then the value of k is
(tan152°—cot88°) [NDA-II 2016]
1
(@ -~ (b) —1
2 1
© 1 @ -

62. Find the value of

[1eos)(1eos ) (1eon ) (15 eon ]
1+cos— || 1+cos— || 1+cos— || 1+ cos—|.
8 8 8 8

[NDA-II 2016]

63.

64.

65.

66.

67.

68.

69.
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1 1
a) — b) — -
(a) 3 (b) s
©) % (d) None of these
sin 4 + 2 sin 24 + sin 34 is equal to which of the
following. [NDA-I12016]

1. 4 sin 24 cos? (é]
2
2
2. 2sin24 (sinﬁ+ cosﬁj
2 2

3. 8sin A cos A cos? (g}

Select the correct answer using the code given below
(a) 1and2

(b) Only 2 and 3

(c) Only 1 and 3 only

(d) 1,2 and 3

If sin ©, + sin 6, + sin 65 + sin 6, = 4, then what is the
value of cos 6, +cos 6, +cos 6; +cos 6, ?

[NDA-I12016]
(@ 0 (b) 1
(c) 2 (d) 4
, 3 A4 .
Ifsin 4 = 5 where 450° < 4 < 540°, then COSE is
equal to [NDA-112016]
1 3
(@) ——= (b) \/:
Jio 10
3
(c) T (d) None of these
What is — ! —i equal to [NDA-12017]
sin10° cos10°
(@) 0 (b) 2
(©) 1 (d) 4

If sin 8 = 3 sin (0 + 200), then the value of tan (0 + o) +
2 tan o is equal to [INDA-12017]
(@ -1 (b) 0
(c) 1 (d) 2
If tan (o0 + ) = 2 and tan (o0 — B) = 1, then tan (2av) is
equal to [NDA-12017]

(a) -3
© -1
3

(b) -2
@ 1

sino +sin 3

The expression is equal to

[NDA-12017]

) o o)

© sin[ %7P) (d) cos[“gﬁ)

cos o+ cosf

(a) tan [
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70.

71.

72.

73.

74.

75.

76.

77.

Consider the following for AABC.

. (B+C) [Aj
1. sin =cos| —
2 2
B+C A
2. tan( ]zcot(zj

3. sin(B+C)=cos 4

4, tan(B+C)=-cot4

Which of the above are correct?

(@) 1and3 (b) 1and?2
(c) 1and4 (d) 2and 3

[NDA-12017]

4
If sec O — cosec 6 = —, then what is (sin 6 — cos 8) equal
t0 ? 3 [NDA-I2017]

(a) Only-2 (b) Only %

(¢) Both—2 and % (d) Neither % nor —2

The minimum value of 3 sin 6 + 4 cos 0 is

[NDA-112017]
(@ 1 (b) 3
(©) =5 (d 5
sin? 4 +sin? B+sin® C
In A4ABC, if =2 then the

cos” A+cos” B+cos> C
[NDA-I12017]

(b) equilateral
(d) obtuse angled

triangle is
(a) right angled
(c) isosceles

In APOR, 4R = g if tan(g) and tan (%j are the

roots of the equation ax? + bx + ¢ = 0, then which one
of the following is correct ? INDA-I12017]
(@) a=b+c (b) b=c+a

(c) c=a+b (d) b=c

Angle o is divided into two parts A and B such that 4 — B
=xand tan 4 : tan B = p : g. The value of sin x is equal

to [NDA-112017]
@) (p+q)sina (®) psina

pP—q ptq
©) psina (d) (p—¢g)sina

p—q ptq

A A
Vl+sind =- [sinz + cosz) is true if [NDA-112017]

3n S5 T 3n
—<A<— b) —<A<—
(a) g A<= (b) 5 >
T

3n 3n
C) —<A<— d 0<A4<==
(©) 5 5 (d 0<4< 5

If x = sin 70° sin 50° and y = cos 60° cos 80°, then what
is xy equal to? [NDA-II 2017]

78.

79.

80.

81.

82.

83.

84.

1 oL
@ ¢ ®) 3

1 1
c) — d —
(c) p (d) 2
If i L Giny= = where 0 <x< X 0<y<

inx=—,siny= T -
sin x \/g ,siny \/ﬁ , where X 5 y
% , then what is (x + y) equal to?  [NDA-II 2018]
T

a) T b) —
(a) (b) 2

T
c) — d) 0
(c) 1 (d)

. sin5x—sin3x
What is ———— equal to [NDA-I12018]
cos5x+cos3x

(a) sinx (b) cosx
(c) tanx (d) cotx
What is sin 105° + cos 105° equal to  [NDA-12018]
(a) sin 50° (b) cos 50°

1
() —= (d) 0

2

If x, x — y and x + y are the angles of a triangle (not
an equilateral triangle) such that tan (x — y), tan x and
tan (x + y) are in GP, then what is x equal to?

[NDA-I 2018]

(a) (b)

(©) (d

ABC is atriangle inscribed in a circle with centre O. Let
o= ZBAC, where 45° < <90°. Let = ZBOC. Which
one of the following correct ? [NDA-I12018]

ola &3
N3 w3

1- tan? 1+ tan?

(@) cosp=—s"  (b) cosp=——r
1+ tan” o 1—tan” o
2tan o

(©) cosp=———— () sinB=2sin’a
1+tan” o

sin(x + +b .
(x+)) _a , then what is tan x

tan y

If

equal to?

sin(x — y) Ca-b
[NDA-12018]

a b
(a) 5 (b) -
a+b a->b
d
©) a->b @ a+b

If sin ot + sin B = 0 = cos o, + cos B, where 0 <B < <
2n, then which one of the following is correct?
[NDA-12018]

(b) a=n+p
) 20=m+2p

(@ a=n-p
(¢c) a=2n-P



85.

86.

87.

88.

89.

90.

91.

92.

93.

A
Suppose cos 4 is given. If only one value of cos [3]

is possible, then 4 must be [NDA-12018]
(a) an odd multiple of 90°

(b) a multiple of 90°

(c) an odd multiple of 180°

(d) a multiple of 180°

If cos o + cos B + cos Y= 0, where
0< asg,0<ﬁsg,0<yﬁg, then what is the value

of sin o, + sin B + sin 7y ? [NDA-I 2018]

(a) 0
52

2

(b) 3

32

(©) (d —~

The maximum value of sin (x + %] + cos [x + %} R

where x € (O,g), is attained at [INDA-12018]

7T T
@ 55 ()
©) % (d) g

What is the maximum value of 16 sin @ — 12 sin% 6 ?
[NDA-I2018]

3 b 4
@ = ®) 3
16
() ?
If A+ B+ C=180°, then what is sin 24 — sin 2B —sin 2C
equal to ? [NDA-12018]
(@) —4sinAdsinBsinC (b) —4 cos A sin B cos C
(¢) —4cosAcosBsinC (d) —4sinAcos BcosC
A is an angle in the fourth quadrant. It satisfies the
trigonometric equation 3(3 —tan? 4 — cot 4)2 = 1. Which
one of the following is the value of 4 ? [NDA-112018]
(a) 300° (b) 315°
(c) 330° (d) 345°
What is/are the solution(s) of the trigonometric equation
cosec x +cotx = /3 , where 0 <x <2m ? [NDA-II 2018]

(d) 4

(a) Only 5?" (b) Only g

(c) Onlyn @ m & and 28
3 3
What is 3 equal to? [NDA-I12018]
1+tan” 6
(a) cos 26 (b) tan 20
(c) sin 20 (d) cosec 26

Ifo= %, then what is the value of (2 cos 6 + 1)10

94.

95.

96.

97.

98.

99.

100. What is the value of

NDA-Pioneer : Mathematics
(2 cos 20 —1)10 (2 cos 6 — 1)19(2 cos 46 —1)102
[NDA-II 2018]
(a0 b) 1
(c) 2 (d) 4
If cos o and cos B (0 < oo < § < m) are the roots of the
quadratic equation 4x2 — 3 = 0, then what is the value

of sec o x sec B ? [NDA-II12018]
4 4
(a) - 3 (b) 3
3 3
(© 2 d - 2

If sin B is the harmonic mean of sin ¢ and cos o and
sin O is the arithmetic mean of sin o and cos o, then
which of the following is/are correct ?

1. ﬁsin(a+§]sin[3=sin2a
. T
2. 2sin6= cos((x _Zj

Select the correct answer using the code given below.

[NDA-112018]
(a) Only1 (b) Only 2
(c) Both 1 and 2 (d) Neither 1 nor 2
Ifmtan (0—30°)=ntan (0 + 120°), then URELEN equal
m—n
to [NDA-112018]
(a) sin 20 (b) 2cos 26
(c) tan 26 (d) None of these

Given 4 = sin? 8 + cos* 8 then for all real 0,
[NDA-II 2018]

3
(a) 1<4<2 (b) ZSASI
1
© B <a<t @ 2<a<B
16 4 16
tan 54° can be expressed as [NDA-12019]
sin 9°+cos9° sin 9°—cos9°
(@ ——— b)) —————
sin9° —cos 9° sin9°+cos 9°
€089°+58in 9° sin36°
) ——— (d) S
c0s9°—sin9 c0s36
If sin 26 = cos30 and O is an acute angle, then sin 6

equals to [NDA-12019]
J5-1 (J5-1)

(@) = O
V541 —/5-1

(c) 1 (d) p

sin 34°cos 236° —sin 56°sin124° o

c0828°cos88°+cos178°sin 208°
[NDA-12019]

() -1
(d 1

(a) -2
(c) 2
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ANSWERS

Ll@|2|®|3|®|4 |05 |l@|6|@|7 |08 @]9 |@]1in]|a@
| @ |12 ®) | 13| @ |14 [ @© |15 | ®) [ 16. | (© | 17. | @) | 18. | () | 19. | (©) | 20. | (b)
20| () [ 22. | () | 23. | @ | 24. | (© | 25 | @ | 26. | ®) | 27. | ©) | 28. | ®) | 29. | (®) | 30. | (0
3. (@) [ 32| (© | 33| (© |34 | (© |35 | (© |36 | @ |37.] @38 @39 @ |40.]|
4. | (@) | 42. | (b) | 43. | (b) | 44. | (b) | 45. | (b) | 46. | (b) | 47. | (b) | 48. | (@) | 49. | (@) | 50. | (b)
51 | () | 52.| (d) | 53.| (o) | 54. | (d) | 55. | (d) | 56. | b) | 57. | (b) | 58. | (d) | 59. | (d) | 60. | (a)
61. | (b) | 62. | (@ | 63. | (c) | 64. | (a) | 65. | (d) | 66. | (d) | 67. | (b) | 68. | (a) | 69. | (a) | 70. | (b)
L) | 72| © | 73| @ | 74| @© |75 | @ |76 | @© |77.] @ |78 | @© |79 | | 80| (
81. | (b) | 82. | (@) | 83. | (a) | 84. | (b) | 85. | (c) | 86. | (b) | 87. | (a) | 88. | () | 89. | (d) | 90. | (a)
91. [ (b) | 92. | (©) | 93. | () | 94. | (@) | 95. | (©) | 96. | b) | 97. | (b) | 98. | () | 99. | (a) |100.| (a)

1.

2.

sin® 0 + cos® 6 + 3 sin? 6 cos? O
= (sin? 0)3 + (cos? 0)3 + 3sin? O cos? O
(sin? O + cos? 0)

(@)

= (sin? 0 + cos? 0)3 =1
(cosec 6 — sin 0) (sec 6 — cos 0) (tan 6 + cot 0)
(1-sin20)(1-cos20) [ 1+cot?0)

“| TSm0 J T eos0 )| Tcote

_ cos” 0sin’ O cosec’0

(b)

sinOcosOcot O

. 1 i
=cos0sin O x sin 0 =1

sin”  cos 0

[sec@+tan9—1)2 [l+sin9—cos6j2
tan0 —secO +1 sin® —1+ cosO

(b)

3 _sin6+1(1—cose) 2
| sin®—(1-cos0)

r 2
| 2sin0/2cosO/2+2sin>0/2
| 25in6/2c0s0/2~2sin”0/2

_1+sin0
1-sin®

[cos®/2+sin0/27
| cosO/2—sinB/2

(b)

\/1+cosoc \/1—cosa_ 1+ cosa+1—cosa
I-coso.  Vl+cosa /(1-cosa)(l+cosa)

2
=— =2 cosec o
sina

3n
nlo<—
2

In IIT quadrant, cosec o is (—) ve. So, correct answer
is =—2 cosec O,

Explanations

5.

(a) cosO= —% and 0O is in II quadrant.
. 3
So, sinf = % and tan 0 = —/3

2sin0+tan0 = 2(%}(—&) =0
cos 24°+ cos 55° + cos 125° + cos 204° + cos 300°
= cos 24° + cos 55° + cos (180° — 55°)
+ cos (180° + 24°) + cos (360° — 60°)
= cos 24° + cos 55° — cos 55° — cos 24° + cos 60°
1

2

(d)

x—nh
xX=h+pseco. = —— =seca
p

© ()

y=k+qcosec o= 27 = cosec O

...(11)
From egs. (i) and (ii)
L __ cosa,L =sino
yv—k
2

xX—

= sin‘a+cos’a=1

2 2
p__,_ 4

o R
tan 20° + tan 40° + tan 60° + ... + tan 180°
= tan 20° + tan 40° + .... tan (180° — 20°)

{- tan 180° =0}
=tan 20° + tan 40° + ... — tan 40° — tan 20° =0
sin 10° + sin 20° + sin 30° + ... sin 350° + sin 360°
=sin 10° +sin 20° + sin 30° + .... + sin (360° — 30°)

(©)

(@
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+ sin (360° — 20°) + sin (360° — 10°) + sin 360° an o+ tan 28

= sin 10° + sin 20° + sin 30° + ... — sin 30° tan(o +2P) = T tanc@n2p
—sin 20° —sin 10° 1 3
=0 -+ sin 360° =0 274 2
%) %) %) { Sln.2 }.2 tan(0(+2ﬁ)=A:—5:1:>a+2B=45°
10. (d) sin” 5°+sin” 10° +sin“ 15° + ... + sin“ 85° + sin~ 90° 1_1X§ 25

= sin? 5° + sin? 10° + ... + cos? 10° + cos? 5° + 1
=8x 1 +sin245°+1 { sin(90°—B)=cos B} | 16- (6) aFP=90"=p=90°~a

1 1 1 Let X=cos o cos f = cos a cos (90° — o)
=8+ —-+1=9+ -=9— 1

2 2 2 =co0s 0 sin 0. = — sin 20
I1. (a) 45°=75°-30° = tan 45° = tan (75° — 30°) 2

tan 75° — tan 30° Now we know, — 1 <sin 20, < 1

l=————

1+ tan 75° tan 30° = :_%g%sinzag%
= 1 +tan 75° tan 30° = tan 75° — tan 30° 1
or tan 75°—tan 30° —tan 75° tan 30° =1 Hence, min. value of = — 5

12. (b) /3 cosec 20° —sec 20° and max. value = 1
= z{ﬁ cosec 20°—lsec 2()0} 17. (d) sinx +sin?x=1= cos®x=sinx
2 2 On squaring, cos* x = sin? x = 1 — cos? x
_2( NE) 1) orC(.)s4x+coszlx:l
- Lz Sin 20° - 2¢c0s 200J Agaln on squaring,
cos®x+2 cos®x +costx =1
2 ﬁcoszoo_lsinzoo 18. (d) sinx+sin2x: 1
B 2 = cos?x=sinx (D)
- sin 20° cos 20° On squaring, cos* x=sin2x=1-cos? x
[sin 60° cos 20° —cos 60°sin 20° ] or costx+cos?x=1
=2x2 - On cubi
2sin20°cos 20° n cudbing
4[sin(60°-20°)] cos'2 x + cos® x + 3cos0 x(cos* x + cos? x) = 1
= sin 40° =4 = cos!Zx+3cos!0x +3cosd x+cosO x=1
12 10 8 6
13. (d) 58°— 13°=45°= tan (58° — 13°) = tan 45° = cos’“x +cos T x +3cos”x + cos? x
tan 58° —tan13° +2cos* x + cos?x ~ 2
1+ tan58°tan13° =1+2cos*x+cos?x—2
— tan 58°— tan 13° = 1 + tan 58° tan 13° :26.0524x—(.12—c052 x) = 2costy—sin’x
= tan 58° —tan 13° —tan 58° tan 13° =1 - 2.813 X osmex {From eq. (i)}
2 =sin- x

14. (c) 2 cos o —cos 30,— cos 500 — 16 cos> o sin? o

=2 cos 0. — [cos 30 + cos Sar] — 16 cos® o sin? o 19. (¢) 325in£sin%

=2 cos oL — [2 cos 4ot cos o] — 16 cos? o sin? o 2 2

=2 cos o [1 — cos 4ar] — 16 cos3 o sin? o :16{cos(£—ﬁ]—cos(é+2)}
=2 cos o [2 sin 20.] — 16 cos> o sin? o 2 2 2 2

=4 cos o [sin 20.]2 — 16 cos? o, sin? o, 1 9
=16 cos> o, sin? o.— 16 cos® ausin® o =0 =16 {cos2 4 —cos 34} = 16{§+E}
15. (b) Given, o< 90°, B <90° {acute}

cosA=—
tanoc—l sinB—L 4
7 \/E :>cos2A:2(i]—1:l
B 1 16 8
= tanf=-—
. and cos34 = 4[21 —3(§j = —i
2x1 2 64 4 16
and tanzﬁzﬂz 3.3_3 1
I-tan’p ;_1 8 4 =16{—}:11
3 16
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sec80—1 1—c0s89.cos46
sec40—-1 1—cos40 cos80

2 sin” 40 cos 40 _ (sin40)(2sin 40 cos 40)
2sin? 20 cos 80 (2sin? 20)(cos 80)

_ 2sin26cos2(6) [ sin 89]
2sin” 20 cos 80

tan 80
tan 20
cot (o + B) = 0 = cot 90°
= o+P=90°0ra.=90°-P
Then sin (o + 2) = sin (90° — B + 2B)
=sin (90° + B) = cos B
22. (b) A=sin26°
B =c0s 26° = cos (90° — 64°) = sin 64°
Sine is an increasing function.
So, sin 64° > sin 26° or cos 26° > sin 26°
tan 4 +tan B+tan C=tan 4 x tan B X tan C
= tan 4 +tan B=—tan C (1 —tan 4 tan B)
tan A +tan B
1—tan Atan B
= tan (4 + B) =tan (180° - C)
= A+B+C=180°

3
427 4 cos

20. (b)

=cot20-tan 80 =

21. (d)

23. (a)

=tan(180—-C)

4771',

45

T T
24. (¢) cos? 2 +cos —+cos

=c0s4E+cos43—n+cos4 n—3—n +oost| m-=
8 8 8 8

=2 (0054 I +cos? 3—“) =2 {0054 I +sin? E}
8 8 8 8

2
=21 cos? E+ sin’ Ej —2sin? Ecos2 I
8 8 8 8
1 1
S PLIRC K ) P G
2 4 4 2

sind+sinB=aandcos4+cosB=5b
a?=sin? A +sin? B+ 2 sin 4 sin B

b%=cos® A+ cos® B+ 2 cos A cos B

Now, b% — a2 = cos 24 + cos 2B + 2 cos(4 + B)
or b2 —a®? =2 cos(4 + B) {cos(4 —B) + 1}
and b2 +a?=1+1+2 cos(4 — B)

or b2+a?=2 {cos(4—B)+1}

25. (c)

b* —a*
= -5 =cos(4+ B)
b +a
26. (b) cos2B _ cos(A+C)

1 cos(A—-C)
Applying Componendo and Dividendo theorem

1+cos2B  cos(4—C)+cos(4+C)
1—cos2B cos(A—C)—cos(A4+C)

2cos’ B _ 2cos AcosC
r 2sin? B 2sin AsinC

o or tan?B = tan 4 tan C

= tan 4, tan B and tan C are in GP.

27. (c) Given, tan20=2tan? ¢+ 1 ...(1)
2
Then, cos20 = w
1+tan” 0
—2tan? ¢
= cos20=——— from Eq. (i
2(1+ tan? ¢) [from Eq. (1)
J— 1 2
= co0s20= sin” ¢

sin? o+ cos’ ¢
or cos 20 + sin? ¢ = 0
4n

T 2n 3n
COS—COS— COS— COS—
9 9 9 9

T 27 47 3n
=4 C0S—CO0S— COS— » COS—
9 9 9 9

sin (23. Ej sin (8—nj
9 1 9 1

28. (b)

2 23 sin(ﬁj 16 sin[E) 16
9 9

T 21 3 4n St 67 Tn
COS— COS— COS— COS — COS — COS — COS —

15 15 15 15 15

4n 8
—Ccos—
15 15

29. (b)

T B 2r
= —C0S—1 COS— COS—COS
3 15 15

sin(24.£) sin[22 3—nj
_ _l 15 ) 15
24 sinl 22 sin? 3—“

15 15

. (16m) . (12m
sin| —— | sin| —
1 15 ) 15) 1 1
128) . (= . (3m 128 27
sin| — | sin| —
15 15
30. (c) 4 =tan 6° tan 42° and B = cot 66° cot 78°
A sin6°sin42°sin 66°sin 78°

B c0s6°cos42°cos66°cos 78°

_ (2sin6°sin 66°)(2sin 42°sin 78°)

B (2c0s6°c0s66°)(2cos42°cos78°%)

_ (c0s60°—cos 72°)(cos 36° —c0s120°)
B (cos72°+co0s 60°)(cos120°+cos36°)




3

—_—

32.

33.

34.

35.

36

- (©)

1 5-1|[5+1 1

2 4 s 2

\/g—l 1 -1 \/g-i-l
4 212" 4

_B=58++5) _
W5+D5-1)

. (a) sin(oo+B)=1andsin(a-p)=
= o+p=90°and o - =30°
= a=060°and B =30°
So, tan (o + 2B) tan (20 + B) = tan 120° tan 150°

= (- tan 60°) (—tan 30°) =1
6 6

1=>A4=8B

1
2

(c) m=sin® x + cos

X
= (sin? x + cos? x)? — 3 sin? x cos? x (sin® x + cos? x)
= m=1-3sin?x cos?
0<sin?2x< 1
1 l—ésinZSI:lSmﬁl
4 4 4
3 (sin x — cos x)* + 6 (sin x + cos x)?
+ 4 (sin® x + cos® x)
=3 (1—-2sinxcosx)?+ 6 (1 +2 sin x cos x)
+4 (1 - 3sin® x cos? x)
=3 {1 + 4sin® x cos? x —4sin x cos x} + 6 {1 +
2 sinx cos x} +4 {1 —3sin? x cos? x}

3 .
x=1- = sin? 2x
4

(©)

=13
(c) £(8)=sin 0 (sin O + sin 30)
= sin O (sin O + 3 sin O — 4 sin3 0)
=4 sin? 0 (1 — sin? 0)
() =sin2 20
So, £(0) 2 0 V real value of 0
(c) p=sinA+cos Aand g =sin3 4 + cos> 4
Then, p3 = sin3 4 + cos> 4 + 3sin 4 cos 4
(sin 4 + cos A)
or p> —g=3psin A cos 4 ...(1)
Similarly, p? = sin? 4 + cos® 4 + 2sin A cos 4
or p2—1=2sin 4 cos 4 ...(10)
From eq. (i) + eq. (ii),

P -q_3p
pi-1 2

= 2p3-2¢g=3p3-3porp’-3p+2¢g=0
sin (x + 30) = 3 sin (00— x)
sin x cos 3o + cos x sin 30t = 3 sin O cos x
—3cosasinx
= sinx {cos 30t + 3 cos 0.} = cos x
{3 sin o — sin 30}
= sinx {4 cos> o} = cos x {4 sin® o}
= tanx=tan3 o

NDA-Pioneer : Mathematics
sin® 10° + sin3 50° — sin? 70°
{ sin 30 = 3 sin @ — 4 sin’ 0}

37. (d)

1
=2 [3 sin 10° —sin 30° + 3 sin 50° —sin 150°
— 3 sin 70° + sin 210°]

1 1 1 1
=—| 3{sin10°+sin50°-sin 70°} - —————
4 2 2 2
1 . . 3
=—| 3{sin10°-2co0s 60°sin10°} ——
4 2
=l{3{sin10°—sin10°}—§}=—§
4 2 8

38. (a) 4 =sin45°+ cos 45°

1 1
A=~2:—=sin45°+—co0s45°; = /2sin90°
{«/5 V2 }

B = sin 44° + cos 44°

1 1
= \/E{—sin 44° +—cos 44"} = \/E sin 89°
NG NG

sin 90° > sin 89° = 4> B

1
39. (a) sinx=+ 5 =sin 30° = sin 150°

x lies in II quadrant

So, x = 150° = §:75°

cos 75° = cos (90° — 15°) =sin 15°

Bl 2=z A2-B
a2 2 2

sin50°—sin40°  sin50°—sin 40°
40. (c) = — - =-1
c0s50°—cos40°  sin40°-sin50°
cos 10° —sin 10°
= cos (90° — 80°) — sin 10° = sin 80° — sin 10°
sin is an increasing function
So, sin 80° > sin 10°
= sin 80° —sin 10° >0
tanO+sin6=mandtan © —sinO=n
m? — n? = (tan O + sin 0)2 — (tan 6 — sin 0)?
=4 tan O sin O
mn = (tan © + sin 0) (tan 6 — sin 0)
= tan® @ — sin® @

41. (a)

42. (b)

()

sin0 . P .2 1-cos> 0
= 5 —sin 0=sin"0 —
cos” 0 cos“ 0
=sin% 0 cos? O

B sin” 0

sin? 0 = tan” Osin” O

cos’ 0
= tan 0 sin 0 = \Jmn
Put in, we get (i)

mz—n2:4\/mn
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43. (b) sin o+ cosec o0 =2

On squaring,

2 0.+ cosec?0, + 2 sino cosec oL = 4

2o+cosecto=4-2=2

sin
= sin

4. (b) sin A +sin34 B 2sin2Acos A — tan2A
cos A+cos3A4 2cos2Acos A
3
45. (b) tan—tan—ntan—ntan7—7t’tan9—7t
20 20 20 20 20
T 3n n (TE 311) [ﬂ T )
=tan—tan—tan—tan| ——— | tan| ———
20 20 4 2 20 2 20
T 3n 3n T
=tan—tan—cot—cot— =1
20 20 20 20
46. (b) v 0+ (2n—1)0=2n0= g

and29+(2n—2)6=2n9=§

{'.'ngn}

So,tan O tan 26 ...... tan(2n—2)0tan 2n—-1)0=1

47. (b) tan 20° + 2 tan 50° — tan 70°

=2 tan 50° — {tan 70° — tan 20°}
=2 tan 50° — {cot 20° — tan 20°}
=2 tan 50° -2 tan 50° =0

48. (d) £(8) =4 (sin? 6 + cos* )
f(0) =4 (cos* 8 —cos? 0+ 1)

2
:4{(00526—lj +l—l}
2 4

=4 (cosze—%jz +k§}2
f(9):4[cos29—%)2+3

So, maximum value of f(0)=1+3=4
49. (d) From above question minimum value of
f(©®)=0+3=3
50. (b) From above question f(0) = 2

2
34(0052 9—%) +3=2

, 11, .
cos”@——| =—— isnot possible.
2 2
So, (0) = 2 has no solution.

7
f©)=7.

2
= 4(cos26—l] +3:Z
2 2

2
= (cos2 6—lj =l
2 8

51.

52.

53.

54.

55.

56.

(©)

(d)

(b)

(d)

(d)

(b)

L V2
02 S22

Hence, there is a solution. So, only 2 is true.
A (cos12°—c0s36°)(sin96° +sin 24°)

B (sin60°—sin12°)(cos 48° — cos 72°)
_ 2sin 24°sin12° x2sin 60° cos 36°
© 2c0s36°sin 24° x2sin 60°sin 12°

tan o and tan P are the roots of x2 + bx + ¢ =0,

b#0

= tano+tanB=—bandtan atan f=c

1
= cos’0 —5 = = cos> 0

tano+tanf3 b —b(c—l)_l

So, tan (o0 + ) = =
o, tan (0. + ) l-tanotanf 1-c

sin (o + B) sec o sec B

_ sinocosPB+cosasin3
cosa cosf
=tanot+tanB=-5
. 3
cos A +cosB+cosC :\/§Sln§:5

= A=B=C=060°

= sinésinﬁsing i ° ¢i ° ¢i o
5 > ) = sin 30° sin 30° sin 30

1
=3
[A+B] [B+C] [C+Aj
cos cos cos
2 2
= cos 60° cos 60° cos 60°
{from above question 4 = B = C = 60°}
1
8
1. A=B=C=60°

3 tan (4 + B) tan C = 3 tan 120° tan 60°
=—-3tan 60° tan 60°=-3 x3=-9
2. A=78° B=66°
= C=180°—(78°+ 66°)
= C=36°

tan (g + Cj = tan(39°+36°) = tan 75°
tan A = tan 78°

A
= tan 4> tan(EJr C)

3. InA4ABC, A+ B+ C=180°
A
2 2

B) C
=cot—
2

(A+B
= tan

(A+
= tan

) e c . C C
SIn— = Ccot— X SIn— = COS—
2 2 2 2

Hence, only statement 2 is correct.



57. (b) ksinx+cos2x=2k—7
= ksinx+1-2sin2x=2k—7
= 2sin?x—ksinx+2k—8=0

k+\k* —16k +64

= sinx=
4
+ () —
= sinx=FEKR=Y)
4
. 2k -8
= sinx= and sin x = 2 {not possible}
—1<sinx<1
2k -8
= -1I< 2 <1=>-4<2k-8<4
=2<k<6

So minimum value of k=2
From the solution in Q. 57.

Maximum value of k=6

tan 9° — tan 27° — tan 63° + tan 81°
=tan 9° — tan 27° — cot 27° + cot 9°

= {tan 9° + cot 9°} — {tan 27° + cos 27°}

58. (d)

59. (d)

3 {sin2 9° +cos’ 9° }_{sin2 27° +cos* 27°

| sin9° +cos9’ sin27° +cos27°
2 2 8 8

- sin18°  sin54° - J5-1 - J5+1

:8{\E+1—\E+1}:4

5-1
60. (a) acos®O+bsinB=c
Letasin®—bcosO=x

From eqs. (i)? + (ii)2

|

...()
.. (i)

a? (cos? 0 + sin? 0) + b2 (sin? 6 + cos? ) = ¢% + x2

= xXX=a+bh -
or (a sin @ — b cos 0)% = a? + b% — 2

1—tan2cot62 :k\/g

6l. (b) ———
®) tan152°—cot 88°
: tan 2°
- tan 62° — k3
tan(90°+62°) — cot(90°-2°)
(tan 62° —tan 2°)
tan 60°
= ———— =k3
—cot62°—tan2° f
2°—tan 2°
- tan 6 tan —k \/§
1+ tan 2°tan 62°
—tan62°| ——m ———
tan 62°
— —tan (62°—2°)=k\3

= —tan 60° =k«/§

= —3=kB3 = k=-1

62. (a) (1 + cosg) [1+ cos%} (1+ cos%} (1 +cos

%)
8
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= [2 cos’ %j (2 cos’ T—gj (2 cos’ T—Z] [2 cos

T 3n 5m T 2
=16| coOs— c0oS— COS— COS—
16 16 16 16
o T
..COS— =CoS| ——— | =sin—
(2 16] 16
S5m T 3n . 3n
andcos— =cos| ——— | =sin—
16 2 16 16
T . T 3n . 3m 2
=16| cos—sin—cos—sin—
16 16 16 16

=]

= (2coslsin£) (2cos3—nsin
16 16 16

4
1 (Tc 3ch [n 371) :
=—|cos| =—=—|—cos| —+—
4 g8 8 8 8

1 o 11
=—|Ccos——COS— | =—X—=
4 4 2 4 2 8
63. (c) sin A4 + 2 sin 24 + sin 34
=(sin 4 + sin 34) + 2 sin 24
=2sin24 cos A+ 2sin24
=2sin24 {cos A+ 1}

2
=l>< 4sin2Esin23—7T =l 2sin£sin3—7c
4 8 8 8 8

A
=4 sin 24 cos? 5

=8 sin 4 cos 4 cos? A

So, only 1 and 3 are correct.
64. (a) sinO; +sin 6, +sin O; +sinB, =4

= 0,=0,=60;=0,=90°

= c0s 0 +cosO,+ cos6;+ cos B, =0
65. (d) sind =3, 450° < A < 540°

5
= A isin Il quadrant.

So, cos 4 = —i
5

A 4 A 1
= 2c08’ = —1=——= 2cos> (—] =—
2 5 2 5

= cosé = —L{ 225°< g < 270°}

NI
1 NG

66. (d) -
sin10° cos10°

2 X lcole"—ﬁsinlO" x 2
2 2

2sin10°cos10°

8

2 7_“)
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_ 4x{sin30°cos10°~cos30°sin10°}

- sin2x10°

_ 4sin(30°-10°)

- sin 20°

67. (b) sin®=3sin (0 +20)

sin@ 3

sin(0+2a) "1
sinO+sin(0+2a) 3+1
sinB—sin(0+20) 3-1

2sin(0+a)cosa 4

=4

—2cos(0+a)sina 2
tan(o.+0)
tan®
= tan(@+o)+2tana=0
68. (a) tan 20, =tan {(o. + ) + (0. — B)}
_ tan(a+B)+tan(o—B)  2+1
1-tan(a+P)tan(a—B) 1-2

sina +sinf3

69.
(@) cosa + cosf3

2sin(a;B) cos(aT_B)

P Cm =Ty
2

2
In AABC, A+ B+ C=180°

. (B+C] . (180°—A)
1. Sin = Sin T

=sin (90°—£) = cosé
2 2

B+C
2. tan [Tj = tan

A
=cot—
2

70. (b)

3. sin(B+ C)=sin(180°—A4)=sin 4
4. tan(B+(C)=tan (180°-A4)=—tan 4
Hence, only 1 and 2 are correct.

4
71. (b) sec O —cosec 6 = 3

4
= sin®-cosO= 5 sin O cos O

. 4 .,
= 17311126:5 sin“ 20

= 45sin?20+9sin20-9=0
= (4sin20-3)(sin20+3)=0

sin 20 = % and sin 20 = — 3 [not possible]

. . 3
Hence, (sin 6 — cos 0)2 =1 —sin 20 = I—Z

(180 _Aj = tan (90°—£]
2 2

N

103

1
= sinO—cosGZiE

72. (¢) LetA=3sin0+4cosO
Va2 +b% <acos0+bsinB< g2 + b2

= — 32442 <3sin O +4cos 0 < N3 +4?

—5<3sin®+4cos0<5
So, Minimum value =— 5

sin? A+sin®> B+sin® C B

73. (a) 2

cos® A+ cos® B+cos® C

3- (cos2 A+ cos® B+ cos? C)
cos? A+cos? B+cosC

3 —(cos? 4 + cos? B + cos? C)

=2 (cos? 4+ cos? B+ cos? ()

cos? 4+ cos? B+cos2 C=1

AABC is a right angled triangle.

2

Uy

74. (¢) *~ tan (ﬁj and tan [%) are the roots of
2

ax2+bx+c=0

Y

P
= tan—+tan— =
2 2

b
—— and tan£+tang:£
a 2 2 a

ZR=90°= /P+/0=90°
P
or tan(—+g] = tan45°
2 2
tan£+tan2 —é
2 2 a

0 ¢

=
P

]1—tan—tan=

2 2

= =l=c=a+b

c—a

tanA_E sinAcosB_B

75. (d)

tanB q sinBcosAd q

sin Acos B+cos AsinB _ p+gq

= - .
sin AcosB—cosAsinB p—gq

sin(A+B) p+gq
sin(A—B) p—gq
sino _ p+q

p—q
{A+B=o0oand 4 - B=x}

= -
sin x

P q}sina
ptq

V1+sinA4 = —[sinng cosgj

= sinx:[

76. (c)

1 sind 1

RHS = —/2 [ET+ Ecosgj
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. [ y n] 82. (a) A
=—/2sin| —+—
2 4
a
. e e (A m) . .
RHS will be positive, if sin [EJFZJ in negative 0

'.n<£+£<2n:—<—<— A A
2 4 4 2 4 \/
3

:_n<A<7_ﬂ:
2 2

Angle formed by an arc at the centre of a circle is
77. (a) xy = sin 70° sin 50° cos 60° cos 80° double of the angle formed by the same arc on the

= c0s 20° cos 40° cos 60° cos 80° circumference.
1 Hence, B =20
= cos 20° cos (60° — 20°) cos (60° + 20°) x P So, cos = cos2a
1-tan? o
1 oo 1 1 = cosPp=————
:ZCOSGXZO)XE:E 1+tan® o

, . 1 sinx+y) _a+h
78. (c) Given, Sinx:% and siny =— 83. @ sin(x—y) a-b

Jio

Applying Componendo-Dividendo theorem.

1 1 . .
= tanx:Eandyzg sin(x+y)+sin(x—y) _a+b+a—b
Leta=x+y Sin(x+.y)—sin(x—y) a+b—a+b

tan x + tan y 2sinxcosy 2a tanx a
= tanot = ——— S

ZCosxsiny_E = tany_z
84. (b) Given,sino+sinf=0andcosa+cosB=0

1-tanxtan y

5
—+- = So, (sin o + sin B)2 + (cos o + cos B)2 =0
__2 _6 . .
== =% = 2+2(sinasinB+cosacosP)=0
I—EX* 6 = cos(o.—P)=—1=cosn
n = o-PB=n=o=n+f
= tano=1=tan 1 = A must be an odd multiple of .
T
= OCZZ 85. (c) We know, coséz /M
2 2
s(5x+ 3XJ sin(sx - 3)6] Given, only one value of cos 4 is possible.
sin5x —sin3x 2 A 2
79. (¢) = = cos —=0=1+cosd4=0
c0s 5x +c0s 3x (5x+3x] (5x—3x] )
2cos cos
2 2 = cosd=—-1=4=2n-1)=

. = A must be an odd multiple of
_ 2cosd4xsinx ‘

= an x 86. (b) Given, cosa. + cosf +cos y=0
2cos4xcosx i i i
80. (c) sin 105° + cos 105° where, 0 <o < 5:03{3,3 Py and 0 <y< 5
=sin (90° + 15°) + cos (90° + 15°) -
. Bl Bt So,a*B=Y=E
=cos 15°—sin 15°= —————~— ) ) ) om
N2 22 Hence, sin o sin B sin Y= 3 sin 3" 3
_2 1
22 2 87. (a) Let A:sin(x+%j+cos[x+§)
81. (b) Sum of angles in a triangle is 180° . .
So,x + (x—y)+ (x+y)=180° A:\/E{—sin(x+£j+—cos(x+£)}
= 3x=180° V2 5) 2 >

= x:60°:£ =2 sin[x-i—z—i-E)
3 5 4
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88. (c)

89. (d)

90. (a)

91. (b)

o7
A= \/5 i ( + —)
sin| x 20

A will be maximum, if x+ 2% T
20 2
n 9t =w
X=—-=—
2720 20

Let A=16sin 6 — 12 sin2 0
= —l2{sin2 0 —%sinﬁ}

--tafarte-zemn(2)+(2)"-(2)]

A will be maximum, when

2
2 . . .
(— —sin 9) 1S maximum
ie,0 3

So, maximum value of 4 = 12 x g = ?

Given4 + B+ C=180°
= B+C=180°-4
So, sin 24 — sin 2B —sin 2C
=sin 24 — {sin 2B + sin 2C}
=sin24 -2 sin (B+ C)cos (B-C)
=sin 24 — 2 sin (180° — 4) cos (B — C)
{From eq. (i)}
=2sinA4 cos A—2sin 4 cos (B—C)
=2sin 4 {cos (180° - (B + C))—cos (B—C)}
=—2sin4 {cos (B+ C)+cos (B-C)}
=—4sin 4 cos Bcos C
By Hit and Trial Method
A =300° satisfies the given condition

Given, cosec x + cot x = /3 ..(1)
..(11)

x=cot?x=1}

1
= cosec X —Ccotx = —
3
{* cosec
On adding eq. (i) and (ii),
1 4

2 cosecx = /3 +E: \/5

2

T T
— COS€C X = = COSGCEOI‘ COSGC(TC —gj

NG

= x=—0r—
3 3

92. (c)

2tan©

T+ tan? =sin 20
an~ 0

93. (b) (2cos 0+ 1)19(2cos20—1)102cos0-1)10

94. (a)

95. (¢)

96. (b)

(2 cos 46 — 1)10
=(4cos20— 1192 cos 20— 1)19(2 cos 46 — 1)10
=(2co0s 20+ 1)19(2 cos 26 — 1)10 (2 cos 46 — 1)10
= (4 cos? 20 —1)!10(2 cos 46 — 1)10
=(2 cos 40 + 1)10 (2 cos 46 — 1)10
{~ c0s20=2cos>0—1}
= (4 cos? 40— 1)10=(2 cos 86 + 1)1°

= (2 cosm + 1)10 {
=1

0=

K

given}

Roots of the eq. 4x2 —3 =0 are x =

B

o|%

andx=— —
3
So, cos o.=— —— and cos B = —
2 2
1 4
Hence, seca xsecf=——m—=——
cosa xcosf 3

Given sin [ is the HM of sin o and cos o
. 2sin o cos o

= sinf=——

sin o + cos o

And sin 6 is the AM of sin o0 and cos o

sina, +cosa.

2
Now, +/2sin (a + %j sinB

sin0 =

= \/E(sinoc cosg+ cosasin%] sin 3

(sin o + cos o) sin B

_ Msinﬁ {From eq. ()}
sin 3

=sin 20

b T LT
And cos (x—z :cosacosz+smasmz

1 .
=—{cosa +sina}

V2
1
V2
=+/2sin0
Hence, both the statements are correct here.
m tan (0 —30°) =n tan (0 + 120°)

m _ tan(0+120°)

n  tan(6-30°)

{25sin B} {Fromeq. (ii)}



97. (b)

Lmin tan(6+120°) + tan(6 — 30°)
m—n tan(0+120°)—tan(6 —30°)
sin (6 + 120°) cos (6 — 30°)
_ +sin(0-30")cos(0+120°)
 sin(0+120°)cos(6 —30°)

—sin (0 — 30°) cos (0 + 120°)
sin{0+120°+0-30°}  sin(90°+20)
sin(0+120°—0+30°)  sin150°

=2 cos 26
Let A =sin? 0 + cos* 0
= A =cos*0—cos? 0+ 1

2
Az[cosze—l] +3
2 4

- Az% (i)

and sin? 0 + cos* O = sin? O + cos? 0.cos? O
or A <sin? 8 + cos? 0

= A<1

From egs. (i) and (ii),

..(ii)

éSASI
4
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98. () cos9°+s%n9° _ 1+ tan9°
c0s9°—sin9® 1-tan9°
= tan (45° + 9°) = tan 54°
sin 26 = cos 30 = sin (90° — 30)
= 20=90°-36
or 56 =90° or 6 = 18°
Then, sin 6 = sin 18°= @
sin 34° cos 236° —sin 56°sin 124°
c0s28°co0s88°+cos178°sin 208°
sin 34° cos(180°+56°) —sin(90° —34°)
sin(180° —56°)
c0s28°¢0s(90°—2°) + cos(180°—2°)
sin(180°+28°)
_ —sin34°cos56° —cos34°sin 56°
© 0$28°sin 2°+cos 2°sin 28°
_ —{sin(34°+56°)}  sin90°
T sin(28°+2°)  sin30°

99. (a)

100.(a)
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