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Trigonometric Ratios and Identity

1. Consider the following statements: [2014-1]
1. The function f(x) = sin x decreases on the interval (0, /2).

2. The function f'(x) = cos x increases on the interval (0, n/2).

Which of the above statements is/are correct ?
(a) 1only (b) 2 only
(c) Both1land2 (d) Neither 1 nor 2
2. What is the value of cos 36°?
\/g -1 \/g +1
a) ——— b
(@) 2 (®) 2
10+ 245 V10-245
() —— d ——
4 4
3. Consider the following statements:

[2014-1]

[2014-1]
1. Value of sin 0 oscillates between —1 and 1.

2. Value of cos 0 oscillates between 0 and 1.

Which of the above statements is/are correct?

(a) 1only (b) 2 only

(¢) Both1land2 (d) Neither 1 nor 2

4. Consider the following statements: [2014-1]

1. n(sin2 671? —sin? 22%) >1 For all positive integers n > 2.

2. If x is any positive real number, then nx > 1 for all positive
integers n > 2.

Which of the above statements is/are correct?
(b) 2 only
(d) Neither 1 nor 2

(a) 1only
(c) Both1and2
l+sind 1-sin4

5. What is - - equal to? [2014-1]
l1-sind4 1+sin4
(a) secA—tan A4 (b) 2secA.tan A4
(¢) 4secA.tan 4 (d) 4cosecd.cotA
6. Whatis L0124 —cotl34” ol o2 [2014-1]
cot226°+cot316°
(a) —cosec 88° (b) —cosec 2°
(¢) —cosec 44° (d) —cosec 46°
7. What is cos 20° + cos 100° + cos 140° equal to? [2014-1]
(a) 2 ) 1
(c) 112 @ 0

10.

11.

12.

13.

14.

Trigonometric Functions

What is sin? (37) + cos? (4n) + tan® (57) equal to? [2014-1]
(@) 0 (®) 1
(c) 2 d 3
What is v/1+sin20 equal to? [2014-11]

(a) cos®—sin O (b) cos 6 +sin6
(¢) 2cos 6 +sin O (d) cos+2sin®
If cot A= 2 and cot B = 3, then what is the value of A + B?

[2014-11]
(a) /6 b)) n
(¢) w2 (d) m/4
L 1° 1°
What is sin’ 66? —sin? 235 equal to? [2014-1T]
(a) sin47° (b) cos47°
(c) 2sin47° (d) 2cos47°
. —cos3
What is — COS7X. cos x. equal to [2014-1T]
sin 7x — 2sin 5x + sin3x
(a) tanx (b) cotx
(¢) tan2x (d) cot2x
If sin A sin (60° — A) sin (60° + A) =k sin 3A, then what is k equal
to ? [2014-11]
(a) 1/4 ) 12
(o) 1 (@) 4
Let 0 be a positive angle. If the number of degrees in 0 is divided
by the number of radians in 0, then an irrational number 180
T
results. If the number of degrees in 6 is multiplied by the number

. . .. 125
of radians in 0, then an irrational T

number results. The angle

6 must be equal to [2015-1]
(a) 30° (b) 45°
(c¢) 50° (d) 60°

Consider the following for the next two (02) items that follow:
Let o be the root of the equation 25cos? 6 + 5cos 6 — 12 = 0, where 7/2

<o <m.
15. What is tan a equal to? [2015-1]
-3 3
- p =
(@) 2 (b) 2
-4 -4
© @ —



16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

What is sin 2 o equal to? [2015-1]
24 24
a) — p =
(@) s (b) %
-5 -21
(©) ) (d) 25
(1 —sin 4 + cos 4)? is equal to [2015-1]

(@) 2(1-cosA)(1+sind) (b) 2(1—-sinA)(1+cosA)
(¢) 2(1-cosA)(1—sinAd) (d) None of the above

Whatis — cclsee 1 Smie equal to? [2015-11]
—tan —co
(a) sin®—cos O (b) sin 6 + cos 6
(¢) 2sin® (d) 2cosH
.. sin®A+sin34  cos> A—cos34
On simplifying - + , we get
sin 4 cos A4
[2015-11]
(a) sin34 (b) cos34
(¢) sinAd+cosAd d 3

If A=(cos 12°—c0s36°) (sin 96° +sin 24°) and B=(sin 60° —sin 12°)

(cos 48° — cos 72°), then what is % equal to? [2016-1]
(@) -1 (®) 0
(0 1 (d) 2
What is the value of [2016-11]

(1+ coszj (1+ coss—nj (1+ coss—nj (1+ cos7—nj ?
8 8 8 8

1 1 1
— by —+——
(@) 2 (b) 2 2 \/5
1 1 1
© 5700 @ 3
. V5 - . .
If sin 18° = 1 then what is the value of sin 81°? [2016-11]

@ V3++/5 +4/5-45
4

© V3-+/5+4/5-45
4

® V345 45445
4

@ V3445 —5-45
4

1—tan2°cot 62°

What is ———— — equal to? [2016-1T]
tan152° — cot88°
@ V3 ) B3
() J2-1 () 1-2
Ifsin A= é , where 450° < 4 < 540°, then cosﬁ is equal to
5 [2017-1]
@ —— ®
a g
Jio 10
NG
(c) — (d) None of the above
J10
. 3
What is — - equal to? [2017-1]
sin10°  cos10°
(@) 0 (®) 1
() 2 (d) 4

R G G —

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

sina +sin 3

The expression is equal to [2017-1]
cosa + cosf
o+p a+p
- cot
(a) tan( 5 j (b) ( 5 )
. (o+P o+p
sin cos
@ s 422 @ w20
What is the value of tan 18°? [2017-1]
J5-1 J5-1
(@ —= b)) T7—F=
V10+245 10++/5
(@ Y10+245 @ V0es
NG J5-1
4
If sec 6 — cosec 6 = 3 then what is (sin 0 — cos 0) equal to?
[2017-1]
(a) 2 only b) % only
1 1
(c) Both -2 and 2 (d) Neither 5 nor —2
The value of tan 9° — tan 27° — tan 63° + tan 81° is equal to
[2017-1T]
(@) -1 (b 0
(c) 1 (@) 4
The value of ~/3 cosec 20° — sec 20° is equal to [2017-11]
(a) 4 (b 2
(c) 1 (d) —4
Angle a is divided into two parts 4 and B such that 4 — B =x and

tan 4: tan B =p : q. The value of sin x is equal to [2017-11]

(p+q)sina psina
(@ ———— b ———

pP—q p+q

psina (p+¢q)sina
© )

pP—q pP—q

- . A A) . .
V1+sind =— smE + cosz is true if [2017-11]

3n St I 3n
(@ —=<A<—onl 0) Z< A< onl

5 2 y 5 <A< 5 only
© Moqlm @ 0<a<

2 2 2
What s SIIX=SIN3% 0l 109 [2018-1]

cos5x + cos3x
(a) sinx (b) cosx
(¢) tanx (d) cotx
What is sin 105° + cos 105° equal to? [2018-1]
(a) sin 50° (b) cos 50°
1

() — (@ 0

2

L A . .

Suppose cos A is given. If only one value of cos B} is possible,
then A must be [2018-1]

(a) An odd multiple of 90°
(¢) An odd multiple of 180°

(b) A multiple of 90°
(d) A multiple of 180°

NDA CHAPTER-WISE PYQs




36. What is the period of the function f{x) = sin x? [2018-1] 3 4 14
48. If cosd =—, then what is the value of sin| — [sin| — |?
@ = ®) > 4 2) 12
4 2 [2019-1]
(@ n (d) 2n
2tan6 5 5 5 7
37. Whatis ————— 1 to? 2018-11] a) — b) — c) — —
T ranZe I / @3 ® 15 © 5 @ 5
(a) cos?20 (b) tan 20 49. What is the value of tan 75° + cot 75° ? [2019-1]
(c) sin20 (d) cosec 20 (a) 2 () 4 © 243 d) 43
38. If 0= g’ then what is the value of 50. What is the value of cos 46°cos 47°cos 48°cos 49°cos 50°.... cos 135°?7
[2019-]
(2 cos 0 +1)19(2 cos 20— 1)!% (2 cos 6 — 1)10 (2 cos 40 — 1)!10? (a) -1 ®) 0 (©) 1 (d) Greater than 1
[2018-11] 51. Whatis (1 + tana tanp )?+ (tano — tanp)?— sec? o. sec? B equal to?
(@ 0 () 1 [2019-1]
(c) 2 (@ 4 (a) 0 (b) 1 () 2 d 4
52. If p = cosec 0 — cot 8 and ¢ = (cosec 0 + cot 0) !, then which one
) sin34°c0s236° —sin56°sin124° of the following is correct? [2019-1]
39. What is the value of - - . - [2019-1]
€0s28°cos88” + cos178sin208 (@) pg=1 b) p=gq ) ptqgq=1 (d p+tq=0
() 2 ) -1 () 2 d 1 53. Ifsind + cos 0 = /2 cos 0, then what is cos 6 — sin 0 equal to?
40. tan 54° can be expressed as [2019-1] [2019-1]
@ sin 9° +cos 9° ®) sin9” - cos9” (@) —2cosd (b) —/25sin0
sin 9° —cos 9° sin9° +cos9° (© 2sin6 (d) 2sin0
(©) M (d) sin36° 54. Ifsin0=-1/2andtan0=1/ \/5 , then in which quadrant does 0 lie?
co0s9” - sin9° co0s36” [2019-1]
Consider the following for the next three (03) items that follow: (a) First (b) Second
Ifp=Xcos®— Ysin B,g =Xsin 0+ Ycos 8 and p?+ 4pg + ¢* (¢) Third (d) Fourth
29
—AX2+BY2,0<0< z 55. If cosech = o1 where 0 < 0 <90°, then what is the value of 4secO
. + 4tan6? [2019-11]
41. What is the value of 6? [2019-1] @ 5 ) 10 © 15 (d) 20
(a) % (b) r (c) % (d) % 56. Consider the following statements: [2019-11]
3 1. cosO + secO can never be equal to 1.5.
i ? -
42. Whatis the value of 47 [2019-] 2. tan® + cotB can never be less than 2.
(@) 4. ®) 3 ) (© 2 @1 Which of the above statements is/are correct?
43. What is the value of B? [2019-1] (@ 1only (b) 2 only
(@ -1 ) 0 () 1 2 (c) Both 1 and2 (d) Neither 1 nor 2
Consider the following for the next two (02) items that follow:
L 57. If tand — tanB = x and cotB — cot4 = y, then what is the value of
It is given that Cos (0 — o) = a, Cos(0 — ) =b. cot(4 - B)? [2019-11]
44. What is Cos(a — ) equal to? [2019-1] 11 11 xy 1
- — - — @ —+= ) ——  (© @ 1+—
(@) ab+N1-a"~N1-b (b) ab-~N1-a"~1-b Xy Yy X x+y xy
© a /1_ b2 - b1- a2 @ a -2 +b31- &2 58. What is sin(o. + ) — 2sina cosP + sin(a. — B) equal to? [2019-11]
0 b) 2si 2si inoL + si
45. What is sin(c — B) + 2ab cos(o — ) equal to? [2019-1] @ (b) 2sina (c) 2sinf (d) sino+ sinf
(@) @+ (b)) P-b () b —a (d) —~(a®+b? 59. If2tand = 3tanB = 1, then what is tan(4 — B) equal to? [2019-11]
46. Ifsin (; + cosa = p, thzen what is cos? (220c) eq2ua1 to? i [2019-1] (@) % ) % © % ) 5
(@) p () p*—1 () p2-p7) (@) p*+1
60. What is cos80° + cos40° — cos20° equal to? [2019-11]
1 1 _
47. Iftand = 5 and tang = 5, then what is the value of (0 + @)? (@ 2 ) 1 © 0 () -19
. A A
[2019-] 61. What is cot(;j—tan(;j equal to? [2019-11]
@ 0 ® =z @ Z @ =
6 4 2 (a) tand (b) cotd (¢) 2tand (d) 2cotd

TricoNoMETRIC FUNCTIONS
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62. What is cot4 + cosecd equal to? [2019-11]

(@) tan(gj (b) cot(gj (© 2tan( ](d) 2Cot[Aj

63. What is tan25°tan15° + tan15°tan50° + tan25°tan50° equal to?

[2019-1T]
(@) 0 (®) 1 (o) 2 ) 4
Consider the following for the next two (02) items that follow:
Let M:k , where 4 # 0 and k # l
tan 4 3
64. What is tan’4 equal to? [2020-1 & 11]
k+3 k-3 3k-3 k+3
by —2 -t
@3 Pua 9% 9w
65. For real values of tan 4, k cannot lie between [2020-1 & 1T}

1
(a) %and3 (b) 5and2 (o) %andS (d) %and7

cosl7° —sinl7°

66. If tan0=————
cosl7°+sinl7°

, then what is the value of 6?

[2020-1 & IT]
(@) 0° (b) 28° (c) 38° d 52°

67. A4 and B are positive acute angles such that cos2B = 3sin?4 and
3sin24 = 2sin2B. What is the value of (4 + 2B)?  [2020-1 & IT]
T

(@) "

68. What is sin3x + cos3x + 4sin®x — 3sinx + 3cosx — 4cos’x equal to?
[2020-1 & I1]

(a) O ) 1 (¢) 2sin2x  (d) 4 cosdx

69. The value of ordinate of the graph of y = 2 + cosx lies in the interval
[2020-1 & 1]

(@ [1,3]
[2020-1 & 11]

(c) cosecl0° (d) secl0°

[2020-1 & 11}

(@i

T T T
®) 7 (©) 3 (d) 5

(a) [0,1] (») 10,3] (o) [-1,1]
70. What is the value of 8 cos10°.c0s20°.cos40°?

(a) tanl0° (b) cotl0°
71. What is the value of cos48° — cos12°?

(@) % ®) i © ﬁz“

Consider the following for the next three (03) items that follow:

Let a sin®x + b cos?x = ¢; b sin’y + a cos’y = d and p tanx = g tany.

72. What is tan2x equal to? [2020-1 & II]
c-b a—c c—a c—b
(@) P b - ()] -
73. What is Z:” equal to? [2020-1 & 11]
(a) sin’y (b) cos?y (c) tan?y (d) cot?y
2
74. Whatis £ equal to? [2020-1 & I1]
q
(b c)(b d) 5 (a—d)(c—a)
@ =) (a=c) @) =) d-b)
(d a)(c a) (b—c)(b—d)
© G-o)(d-b) @ (ca)a-a)

Consider the following for the next three (03) items that follow:
Read the following information and answer the two items that follows:

Let ¢, = sin"0 + cos”6.

75. Whatis 25

equal to? [2020-1 & 1]
ts—1;
t t t
(@ -+ (k) * © = (@ -+
f s 2] ]
76. What is ¢,%— ¢, equal to? [2020-1 & 11]
(a) cos20 (b) sin26 (c) 2cosO (d) 2sinb
77. What is the value of #,, where 6 = 45°? [2020-1 & 1I]
1 1 1
a) 1 b) — c) — —
(@) (b) 2 () 16 (d) 2

Consider the following for the next three (03) items that follow:
Leta=p=15°

78. What is the value of sina + cosf3? [2020-1 & IT]
1 1 V3 3
- by —= c) —— —
(@) NG (b) N @ NG (d) NG

79. What is the value of sin7a — cos7f3? [2020-1 & 1]
V3 3

1 1
(a) NG () BN/ () PN/ (d) N
80. What is sin (a0 + 1°) + cos (B + 1°) equal to? [2020-1 & IT]

1.
(@) /3cosl®+sinl® (b) x/gcos1°—5s1n1°

\/ECOSIO—SIHIO) d) %(x/gcosl°+sinl°)

(@) \/— —=(

81. If sinx + siny = cosy — cosx, where 0 <y <x < g, then what is

X —
tan[

(@) 0

% ) equal to? [2020-1 & 11

1
) By (e) 1 ) 2

82. What is cot2x cot 4x — cot 4x cotbx — cotbx cot2x equal to?
[2021-1]
(@) -1 ) 0

(0) 1 @ 2

83. If tanx = —% and x is in the second quadrant, then what is the

value of sin x.cos x? [2021-1]
6 12 6 12
(@) — b — © —— (d -—=
25 25 25 25
84. What is the value of the following? [2021-1]
( n ) ( St ]
cosec| — |sec| —
6 3
4 4
(@ — (b) 4 (c) 4 (d) —=
3 N
85. What is the value of the following? [2021-1]

tan31° tan33° tan35°...
(a) -1 ®) 0

tan57° tan59°

(o) 1 @ 2

NDA CHAPTER-WISE PYQs
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153.

154.

155.

156.

157.

158.

159.

160.

161.

What is the length of the longest interval in which the function

f(x) =3 sinx — 4 sin’ x is increasing? [2017-1]
T . 3n
@ 3 ®) 3 © 5 (d n
What is the maximum value of the function f'(x) = 4 sin® x + 1?
[2017-1]
(a) 5 (b 3 (c) 2 (@ 1
If K= sin(i)sin(s—“jsin(ﬂj, then what is the value of K?
18 18 18 [2017-1]
@ - ®
a 5 2
© - @ -
o) — —
8 16
If sin 6 = 3 sin (0 + 2a), then the value of tan (0 + o) + 2 tan o is
equal to [2017-1]
(a) -1 ® 0
(0) 1 (@) 2
If tan (o + B) =2 and tan (o0 — B) = 1, then tan (2a) is equal to
[2017-1]
(a) -3 (b) 2
1
c) —— 1
(o) 3 (d)

Match List-I with List-II and select the correct answer using the

code given below the lists: [2017-11]
List-1 List-11
(Function) (Maximum value)
A. |sinx+cosx 1. |J10
B. [3sinx+4cosx 2. |2
C. |2sinx+cosx 3. |5
D. |sinx+3cosx 4. |5
Code:
A B C D
(@ 2 3 1 4
b)) 2 3 4 1
(© 3 2 1 4
@ 3 2 4 1
T

. I . 1
If smxzﬁ,mny:E where 0 <x< =

,0<y< E,thenwhat
2 2

is (x +y) equal to? [2018-1]
T T
by — — 0
(a) = ® 5 () 2 (d)
sin(x+y) a+b . tanx
If ———===—— then what is equal to? [2018-1]
sin(x—y) a-b tany
a b
d b)) —
(@) 5 (b) ;
a+b a-b
c
© a-b @ a+b

If sin a + sin B = 0 = cos a + cos B, where 0 < 3 < a < 2m, then

which one of the following is correct? [2018-1]
(@) a=n-P b) a=n+p
(¢) a=2n-PB (d) 200=7n+2pB

R G G —

162.

163.

164.

165.

166.

167.

168.

169.

170.

171.

172.

If cos o + cos 3 + cos y =0, where 0 < o < %,O<BS g,0<ys g,
then what is the value of sin o + sin § + sin y? [2018-1]
5v2
2
If sec (0 — o), sec O and sec (0 + o) are in AP, where cos o # 1, then
what is the value of sin? 0 + cos a.? [2018-11]

(@ O b 1 (0 -1 (d) 12
A is an angle in the fourth quadrant. If satisfies the trigonometric
equation 3(3 —tan® 4 — cot 4)*> = 1.

(@ 0

®) 3 © @ M2
2

Which one of the following is a value of 4? [2018-11]
(a) 300° (b) 315°
(c) 330° (d) 345°
What is/are the solutions of the trigonometric equation cosec x +
cotx = /3 where 0 <x <2n? [2018-11]
(a) on only (b) I only

3 3
(¢) monly ) m, E, B3

33

If cos a and cos B (0 < o < B < ) are the roots of the quadratic
equation 4x?— 3 = 0, then what is the value of sec o x sec B?
[2018-11]

4

@ -4 © >
3

4

If A = sin? 0 + cos* 0, the for all real ©, which one of the following

4 3
(b) 3 (d) I

is correct? [2018-11]
(@ 1<4<2 (b) %SASI
13 3 13
c) —<A4<L1 —< AL —
© 16 @ 4 16
What is the least value of 25 cosec®x + 36 sec?x ? [2019-1]
@ 1 ») 11 (© 120 @ 121

If sin20 = cos30,where 0< 0 < g , then what is sinf equal to?

[2019-1]
J5-1 541 _
@ Bl B B S
4 4 16 16
What is the minimum value of
2 2
@+ wherea>Oandb > 0?

COS™ x sin"x [2019_11]
@ @+b? () @-bP () @+b () |a+b?|
What is the maximum value of sinx -cos x? [2020-1 & I1]

1
(a) 2 () 1 @ > @ 242

What is the minimum value of 3 cos( A+ ﬁj where AeR?
3

[2020-1 & 11}

(@) 3 ) -1 (¢) 0 @ 3
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173. The number of integer values of &, for which the equation Consider the following for the next two (02) items that follow:
2 sin x =2k + 1 has a solution, is [2021-1] -2 p
Letx= sin"A+sind+1 where 0< A4 <=
(a) zero (b) one (c) two (d) four sin A 2
174. What is the maximum value of sin2x.cos2x? [2021-1] 180. What is the minimum value of x? [2023-1]
1
il 1 b) 2 3 4
@ 5 01 © 2 @ 4 (@ ®) @3 @
181. At what value of 4 does x attain the minimum value?  [2023-1]
175. Let the equation sec x - cosec x = p have a solution, where p is a n n n n
positive real number. What should be the smallest value of p? (@) A (b) 2 (c) 3 (@) 5
[2021-11] . . .
1 Consider the following for the next two (02) items that follow:
(@) — b 1 Given that m(0) = cot?0 + n? tan?0 + 2n, where 7 is a fixed positive real
2 number.
() 2 (d) Minimum does not exist 182. What is the least value of m(0)? [2023-1]
176. If tana + tanf = 1 — tano..tanf3, where tano.tanf # 1, then which of (@) n () 2n (©) 3n (d) 4n
the following is one of the values of (ot + )? [2022-1] 183. Under what condition does m attain the least value? [2023-1]
(@) % ) % © g 2 g (@) n=tan’0 (b) n=cot?® (c) n=sin’0 (d) n=cos?0
. T .
177. What is the maximum value of the function [2022-1] 184. If tan (m cos ) = cot (n sin 6), 0 <6 < 3 then what is the value
T
of 8sin? | O+~ |? 2023-11,
f(x)=;, where 0<x<—? [ 4 ! 4
tan x + cotx 2 )
1 1 16 b) 2 1 —
(@) Z (b) 5 (c) 1 ) 2 (@) ) (o) (@) )
. . 185. What is the number of solutions of (sin@ — cos0)> = 2 where
178. If 1 + 2(sinx + cosx)(sinx — cosx) = 0 where 0 <x < 360°, then how _n<0<m? [2024-1]
many values does x take? [2022-11] .
(a) Onlyone (b) Onlytwo (c) Four (d) No solution
(a) Only one value (b) Only two values
(¢) Only three values (d) Four values 186. Under which one of the following conditions does the equation
179. What is the maximum value of (cosB — 1)x? + (cosP)x + sinP = 0 in x have a real root for [0, ©]?
3(sin x — cos x) + 4(cos>x — sin’x)? [2022-11] [2024-1]
1—cosp<0 (b) 1—cosp<0
a) 1 b 2 o) 3 2 (@)
@ ®) © V3 @ (¢) 1—cosp>0 (d) 1-cosp=0
1. (d) 2. (b) 3. (a) 4. (a) 5. (¢) 6. (b) 7. (d) 8. (b) 9. (b) 10. (d)
11. (b) 12. (b) 13. (o) 14. (o) 15. (a) 16. (b) 17. (b) 18. (b) 19. (@) 20. (¢)
21. (d) 22. (a) 23. (b) 24. (d) 25. (d) 26. (a) 27. (a) 28. (b) 29. (d) 30. (a)
31. (@) 32. (¢ 33. (¢) 34. (¢) 35. (¢) 36. (d) 37. (¢ 38. (b) 39. (a) 40. (¢)
41. (¢) 42. (b) 43. (a) 4. (a) 45. (a) 46. (¢) 47. (¢) 48. (b) 49. (b) 50. (b)
51. (@) 52. (b) 53. (¢) 54. (¢) 55. (b) 56. (a) 57. (a) 58. (a) 59. (¢) 60. (¢)
61. (d) 62. (b) 63. (b) 64. (b) 65. (a) 66. (b) 67. (d) 68. (a) 69. (d) 70. (b)
71. (b) 72. (a) 73. (¢) 74. (b) 75. (a) 76. (b) 77. (¢) 78. (d) 79. (d) 80. (d)
81. (o) 82. (¢) 83. (d) 84. (¢) 85. (¢) 86. (b) 87. (b) 88. (a) 89. (b) 90. (d)
91. (b) 92. (a) 93. (d) 9%. (a) 95. (¢) 96. (d) 97. (b) 98. (¢) 99. (¢) 100. (¢)

101. (c) 102. (b) 103. (a) 104. (b) 105. (b) 106. (b) 107. (a) 108. (b) 109. (c) 110. (b)
111. (b) 112. (a) 113. (a) 114. (d) 115. (b) 116. (d) 117. (c) 118. () 119. (a) 120. (d)
121. (¢) 122. (b) 123. (b) 124. (d) 125. (a) 126. (b) 127. () 128. (b) 129. (¢) 130. (c)
131. (a) 132. (d) 133. (b) 134. (a) 135. (b) 136. (a) 137. (d) 138. (0) 139. (d) 140. (b)
141. (d) 142. (d) 143. (c) 144. (b) 145. (d) 146. (d) 147. (b) 148. (c) 149. (a) 150. (a)
151. (a) 152. (a) 153. (a) 154. (a) 155. () 156. (b) 157. (a) 158. (b) 159. () 160. (a)
161. (b) 162. (d) 163. (d) 164. (a) 165. (b) 166. (a) 167. (b) 168. (d) 169. (b) 170. (a)
171. (¢) 172. (a) 173. (c) 174. (a) 175. (c) 176. (b) 177. (b) 178. (d) 179. (b) 180. (¢)
181. (d) 182. (d) 183. (b) 184. (¢) 185. (b) 186. (d)
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. (d) As we know, sin x increases on the

. b1
interval [0, Ej and cos x decreases on the

interval (0, E)
2

Hence, both statements are not correct.

2. (b)
3. (a) Since, sin 6 € [-1, 1]; 6 € R, then the
value of sin 0 lies between —1 to 1.

cos 0 € [-1, 1]; 0 € R, then the value of cos 0
lies between —1 to 1.

. (@) Statement 1:

Given n(sin2 671— —sin? 221—j
2 2

n sinzn—s—sinzij
2 2
(_ 135° . 45°j
n| s + sin
2 2
(. 135° . 45°]
sin —Ssin
2 2

1350 45° 135°  45°)]
2 2 2 2
.Cos

= n| 2sin
2
(135°+45°) (135°—45°J1
2-cos 2 -sin 2
2 2

AolZ)of]
ro(2)o(2]

45° 45°
-Cos
2 2
(sin 45° - cos 45°)
45°%\( 1 1

25 e )

1 n

. 1
= 2n-sin45x— = n-—==—
2 V2 2

n
-.—=>1 for all positive integers n > 2.
\/z p g

= Zn(ZSin

.. Statement 1 is true

10.

. (¢)

. (b)

Statement 2:

nx>1,vVn>2
1

= |np—,VYn=2
X

x € (0, ), then we take x =1

n > 1, but n is always greater or equal to 2
for all x positive real number.

.. Statement 2 is false.
l+sin4 1-sinA4
1-sin4 1+sinA4

_ (1+sin 4)> —(1-sin 4)
(1-sin A4) (1+sin 4)

_4sin4

cos2 A

=4sec A.tan A

cot224° —cot134°

cot226°+ cot316°

_ cot(180° +44°) — cot(180 — 46°)
cot(180 +46°) + cot(270° + 46)°

_ cot44°+cot46°  tan46° + tan 44°
cot46° —tan46° tan44°—tan46°

sin(46° + 44°) o
=—————~==—cosec2
sin(44° — 46°)

. (d) Given, cos 20° + cos 100° + cos 140°

= (cos 140° + cos 20°) + cos 100°

= 2005(160 j-cos(lzo )+coleO°
2 2

= 2-c0580°-%+cos100°

=2 ¢0s 90°. cos 10°
=2x%x0xcos10°=0

. (b) Given, sin? (3w) + cos? (4m) + tan? (5m)

=sin? (3m) + cos? (n + 37) + tan? (57)
= (sin? (3m) + cos? (3n)) + tan’(2 x 27 + )

=]+tan’nt=secin=1

. (b) Given, Consider, +/1+sin20

= \/sin29+ cos2 0+ 2sin0 cosO

= \l(sin9+cos9)2 =sin®+cos 6

(d) Given, cotA=2andcot B=3
A+B)= cotAcotB-1
cot ( )= cotA +cotB

11.

12.

~sinC +sinD = 2sin(C;D)»cos[C_Dj

andcosC—cosD = —Zsin(C;Djsin(C_Dj

13.

=cot(A+B)= cot(gj —A+B= %

. 1° . 1°
(b) Given, sin’ 66? —sin? 23?

1\ 1
= sin[90°—23—j —sin?23—
2 2

cos? 231— —sin? 231—
2 2

c052(231?j =cos 47°

cos7x —cos3x

(b) Given, sin7x — 2sin 5x + sin3x
. TIx+3x . Tx-3x
—2sin -sin
— 2 2
. Tx+3x Tx—-3x
2sin - COS
2 2

—2sin5x

2

2

—2sin5x-sin2x

2sin5xcos2x —2sin5x

—2sin5x-sin2x

—2sin5x[1—cos2x]

B sin2x
1-1+2sin’x
(v cos 2x=1-2sin’x)
2sinx cos x
2sin” x

(a) Given,sinA - sin (60°—A) sin (60° +A)
=k sin 3A

_sin3A

= sinA =k-sin3A
sin A
. . in3A
[ sin(60° + A) - sin(60° — A) = 511%3 }
4sin A
_, Si3A 4 in3A

By comparing L.H.S. and R.H.S., we get

k=—
4
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14. (¢) Let 6=50°

As we know that 180° = &t radian

. 50° _ 30 radian

180

Now according to question

50°x180° 180

5000w

Now number of degree in ‘0’ is multiplied
by number of radian in 6.

50m _2500m _ 1257
180 180 9
.. Option (c) is correct.

S 50°x%

15. (@) Here a is the root of equation
25¢c0s20+5cos0—12=0
s 25cos’a+S5cosa—12=0
= 25 cos? o+ 20 cos a
—15cosa—12=0
=5cosa(5cosa+4)-3(5cosa+4)=0
= (5cosa—-3)(5cosa+4)=0

3 -4
J.ecoso = — OI'COSO(,:?

b
But, E <a<m

SLocosa=
5

(- In 2™ quadrant, cos o value
is negative)

Since, sin o = \ll—cosza = /1_£

=>sino= —
5

sina. 3 -5 -3
cotan o= =—X—=—
cosa S5 4 4

16. (b) - sin20=2sina - cos o

-53)%
5)U5 25
17. (b) (1 —sin 4 + cos A)?
=1+sin?4+cos?A4—-2sinAd
—2sinA4-cosA+2cosA

=2-2sinA—-2sinAdcosA+2cosA
=2(1 +cos A) (1 —sin 4)

18. (b) Gi cosO N sin O
. iven,
ve 1-tan® 1-cot0O
cosH sin©
= 1_sme I_Cf)se
cosO sin 0
B cos> 0 _ sin” @
cosO—sinO® cosO—sin6
2 -2
cos“0—sin“ 0
=—————— =cosO+sinH
cosO —sin6
19. (d) Given,
sin> A+sin3A  coss A—cos3A
sin A cosA

TricoNoMETRIC FUNCTIONS

20.

21.

22.

_ sin® A+ 3sin A— 4sin°A
sinA

cos® A— [40053 A-3cos A}

+
cosA
3sinA-3sin’ A (-3cos’A+3cosA)
sin A

=6-3(cos’4 +sin?4) =3
(¢) Given 4 = (cos 12° —cos 36°)

(sin 96° + sin 24°) and
B = (sin 60° — sin 12°) (cos 48°— cos 72°)
(2sin24°sin12°)(2sin 60°cos 36°)
(2¢c0836°sin 24°)(2sin 60°sin12°)

cosA

= —=1

b 3n
1+cos— || 1+cos—
@ [ 8}[ 8 }
5n cos7m
l+cos— || 1+ ——
8 8

We know that,

A
B
4
B

COSE_COS Tl?—E = T
3 3 = COSE

Sn [ 3n}
and cos— =cos| T—— |=—cos—
8 8

8
(1 + cosﬁ)(l + c0s3—n]
8 8
(1 - cosz](l - cos3—nj
8 8
= (1 - coszﬁj(l —cos? 3—n)
8 8

23TC

8

. 2T .
=S —-sin
8

=l 2sin2£~ 25in23—7E
4 8 8

23.

24.

25.

= cos 18° = 10+2\/§
4
=2c0829-1= —Mg
4
cos2o_ V10+2V5 +4
8
8

Since, cos 9° = sin 81°

;.sin81= %
\/3+\/§+\/5—\/§

4

1—tan2°cot 62°
(B) L= an152°—cot88°
~ 1-tan2°cot(90 - 28)°
- tan(180 — 28)° — cot(90 — 2)°

| 1-tan2°tan28°

B _[ tan 2° + tan 28° ]
1

tan(2 + 28)°

3
(d) Given, SinA= 35 and 450° <A < 540°
A
=225°< L) <270°
-4 L
S CcosA= < (.. Alies in 2™ quadrant)

2 A l+cosA 1
08" —=—"—""=

2 2 10

LC

g lies in the 3" quadrant

A -1
= COS—=——

2 o
1 B

sin10° - cos10°

@

2x2 lcole"—ﬁsinlOC’
2 2

2sin10°cos10°
4(cos 60°cos10° —sin 60° sin10°)

sin20°
c0s70° _ , 8in20° _
sin20° sin20°

e ——eef



NDA/NA Solved Paper

Paper I: Mathematics

. The sum of the first & terms of a series S is 342 + 5k. Which one of

the following is correct?
(a) The terms of S form an arithmetic

progression with common difference 14
(b) The terms of S form an arithmetic

progression with common difference 6
(¢) The terms of S form a geometric

progression with common ratio 10

7
(d) The terms of S form a geometric

progression with common ratio 11
4

. The sum of the first 8 terms of a G.P. is five times the sum of its

first 4 terms. If » # 1 is the common ratio, then what is the number
of possible real values of ?

(a) One
(¢) Three

() Two
(d) More than three

. If one root of the equation x> — kx + k = 0 exceeds the other by
2\/5 , then which one of the following is a value of £?

(@) 3 () 6 () 9 (d) 12
5 5 .

. If x+—=4 and y+==-4, then what is (x + y) equal to?
v X

() 1 d 5

. If 5™ 7% and 13% terms of an A.P. are in G.P., then what is the ratio
of its first term to its common difference?

(@) -3 (b) -2 () 2 (@ 3

. If p, 1, g are in A.P. and p, 2, ¢ are in G.P., then which of the
following statements is/are correct?

(@) 0 (c) 4

1. p,4,qarein H.P.

1L (1],1,(1j are in A.P.
r) 4 \q

Select the answer using the code given below.
(b) 1 only
(d) Neither I nor IT

(a) Tonly

(¢) BothIandII
. If x = (1111),, y = (1001), and z = (110),, then what is
X3 fy3 -z —3xyz equal to?
(a) (1111001),

(o (),

(b) (1001111),
(d (0),

10.

11.

12.

a b ¢
If A=|d e f| and 4, B, C, D, G are the co-factors of the
g h i

elements a, b, ¢, d, g respectively, then what is bB + ¢cC—dD — gG
equal to?

(@) 0 (b 1 (c) A (d) -A

Consider the following statements in respect of the determinant

k(k+2) 2k+1 1
A=| 2k+1 k+2 1
3 3001

I. Ais positive if £> 0.
II. Ais negative if k <0.
HI.A is zero if k= 0.

How many of the statements given above are correct?

(a) None (b) One (¢) Two (d) All three
2 3+ -1

If |3—; 0 i—1|=A+iB where i:\E, then what is
-1 —-1-i 1

A + B equal to?

(a) —10 b) -6 © 0 d 6

If A2 + B% + C? = 0, then what is the value of the following?

1 cosC cosB

cosC 1 cos A
cosB cosA 1
(@) -1 (b 0 (0 1 (d 2

If ® is a non-real cube root of unity, then what is a root of the
following equation?

x+1 [0 ©?
® X+ 1 [=0
o’ 1 X+
(a) x=0 ) x=1 (c) x=0 d) x=0o?



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

2025-1 NDA/NA SoLVED PAPER

N3
What is V3 +i equal to?
\/—

3-i

(@) —1 (0 1 d) 3

1) 1y 1P
If x> — x + 1 = 0, then what is (x_fj +(x_7j +(x——]
equal to? X x

(@) 81

() 0

(b) 85 (c) 87 (d) 90

How many 7-letter words (with or without meaning) can be
constructed using all the letters of the word CAPITAL so that all
consonants come together in each word?

(@) 360 (b) 300 (c) 288 (d) 240

If z#0 is a complex number, then what is amp(z)+amp(z)
equal to?

(@) 0 ® 7 (© m (@ 2n
How many sides are there in a polygon which has 20 diagonals?
(a) 6 b) 7 (o) 8 ) 10

In how many ways can the letters of the word DELHI be arranged
keeping the positions of vowels and consonants unchanged?

(@) 6 ) 9 (¢) 12 (d) 24
What is the number of positive integer solutions of x + y + z=15?
(a) 3 () 5 (c) 6 (@ 9

What is the number of rational terms in the expansion of

(1 1)”?
32 +54

(@) 2 b) 3 (c) 4 d) 6

If the sum of binomial coefficients in the expansion of (x + y)" is
256, then the greatest binomial coefficient occurs in which one of

the following terms?
(a) Third (b) Fourth  (c¢) Fifth (d) Ninth
If k < (/2 +1)° <k +2, where k is a natural number, then what is

the value of k?

() 11 (b) 13 (c) 15 d 17
1 2 3|1
If[x 1 1]|4 5 6||1|=[45] then whichone ofthe following
7 8 9||x
is a value of x?
(a) -2 (b -1 (¢) 0 (@) 1
y z X
If A=|z x y| where x, y, z are integers, is an orthogonal
X y z

matrix, then what is the value of x* + )2 + z2?

(a) 0 (b 1 (c) 4 (@) 14
Consider the following in respect of a non-singular matrix M :
Lo|M?|=|MP | M[=|M"|

nL [ M|=mM"|
How many of the above are correct?

(a) None (b) One (¢) Two (d) All three

Y & & &

26.

27.

28.

29.

30.

cos® sin6

} then what is {f(n)}2 equal to?
5 11
®
1 0
@ 14

It f(e):{—sinﬁ cosO
-1 0

@ [0 _J
-1 0

@ |5 1]

1 22
If A=|2 1 2| then what is 4> — 44 equal to?
2 21
where 7 is the identity matrix of order 3.
(a) -5, b)) -1 (© I (d) 51,

If the number of selections of  as well as (n + ) things from 5n
different things are equal, then what is the value of »?

(a) n (b) 2n (c) 3n (d) 4n

What is the number of selections of at most 3 things from 6
different things?

(a) 20 b) 22 (c) 41 (d 42
X y z

If 4=|y =z x| where x, y, z are integers, is an orthogonal
z X y

matrix, then what is 42 equal to?
(@) Null matrix (b) Identity matrix
(c) 4 (d) -4

Consider the following for the three (03) items that follow:
Let p = sin 35°, ¢ = sin 25° and r = sin (- 95°).

31.

32.

33.

What is (p + ¢ + r) equal to?

(a) -1 ) 0 (¢) 2sin5° (d) 2cos5°
What is (pg + gr + rp) equal to?
3 1 3

(@) 2 (b 0 (© " @ 7
What is (p?>+ ¢ + %) equal to?

1 3

2 b 1 2 2
(@) 5 (») (¢) 5 (d)

Consider the following for the two (02) items that follow:

Let p =] sin o — sin (a0 — 90°)|.

34.

35.

What is the minimum value of p?

1 1
(@) 0 (b) 5 (c) 75 (@ 1
What is the maximum value of p?
(@) 1 () V2 © 3 (@) 2

Consider the following for the three (03) items that follow:
The sides of a triangle ABC are
AB=3cm,BC=5cmand C4A="7 cm.

36.

®

Consider the following statements :

I. The triangle is obtuse-angled triangle.

II. The sum of acute angles of the triangle is also acute.
Which of the statements given above is/are correct?

(b) 1l only

(d) Neither I nor II

(a) Tonly
(¢) BothIandIl



114. The standard deviation of 100 observations is 10. If 5 is added to
each observation and then divided by 20, then what will be the

new standard deviation?

(a) 0.25 (b) 0.5
() 0.75 (d) 1.00
115. If P(A):%,P(B):% and P(AmB):%, then what is the value
of P(B|A€)?
1 3
a) — n 2
(@) < ®) S
5 7
© 3 (@) 2

1 1 1
116. If P(A)= 3’ P(B) = 5 and P(ANB)= 2 then what is the value

of P(A°AB)?

1 5
(@) — (b) o
7 11

117. Iftwo fair dice are tossed, then what is the probability that the sum

of the numbers on the faces of the dice is strictly greater than 7 ?

118.

119.

120.

I oS
(@) g (b) 12
A 3

(©) (d)

2 4

—

The probability of a man hitting a target is é If the man fires

7 times, then what is the probability that he hits the target at least

twice?
6 7
3\ 4 3\ 4
I-=|= by 1-|=| =
oG5 e )
6 7
11)( 4 11)( 4
c) 1-|—| = -1 ==
SRR H RS o
Let X be a random variable following binomial distribution whose

mean and variance are 200 and 160 respectively. What is the value
of the number of trials (7)?

(a) 500 (b) 1000
© 1500 (d) 2000
What is the arithmetic mean of 82, 92, 107, ......, 152?
(a) 133.5 (b) 135.5
(©) 1375 (d) 139.5

Paper lI: General Ability

PART-A
Passage

Directions: Read the following passage carefully and answer the
questions that follow by selecting the correct option from the given
options, based solely on the passage. Mark your answer on the Answer
Sheet accordingly.

An attempt to determine the number of languages in the world is affected
by other factors.A few new languages do continue to be discovered. even
these days. as unexplored regions of the world begin to be opened up.
The discovery does not usually take place straight away. Often there are
similarities with an already known language which make the investigators
assume that what they have found is just a dialect of that language. Only
after a considerable period of contact does it transpire that the speech
is so different that has to be considered a different language. It takes a
language survey to establish the facts, and there are still many countries
where such surveys are incomplete or have not even begun. The people
may be known, but the identity of their language may not be. Because
many such peoples are bilingual or mulrilingual, and converse with
outsiders in lingua franca, it may take a while before linguists come to
realize that there is an ethnic language there at all.

1. Which one of the following is NOT the reason for the difficulty in
estimating the number of languages of the world?
(a) New languages continue to be discovered
(b) There are still unexplored regions
(¢) New languages are considered a dialect of a known language
(d) People who speak the languagedo not claim their language

684

2.

3.

4.

VDV NNY

Which one of the following is a way to establish the discovery of
a new language?

()

By establishing contact over a period of time with the
speakers of the language

(b)
(©)
(d)

Which one of the following statements is correct?
(@)
(b)
(o)

By finding the similarities of the language with other languages
By comparing with the lingua franca of the region

By conducting a survey of all languages of the region

Language surveys have been conducted by all nations
There is hardly any language to be discovered in the world

All the languages are either complete languages or dialects of
other major languages

(d)

No new language needs to be discovered since all languages
are known to the world

“The people may be known, but the identity of their language may
not be,” means

(@)

People are recognised as different ethnic groups but not
necessarily their language

(b) People are recognised as different ethnic groups and their
language is recognised

(¢) People are not recognised as different ethnic groups, and so
are their languages

(d)

Because the people are not from different ethnic groups and
their language is recognised

NDA CHAPTER-WISE PYQs



5. Which one of the following words from passage means ‘come to

be known’ ?
(a) transpire (b) lingua franca
(c) straight (d) variant

Directions: The following items have a sentence in direct or indirect
speech with four options. One of the options converts the direct or
indirect speech into indirect or direct correctly. Select the correct option
and mark your response on the Answer Sheet.

6. Convert from direct speech to indirect speech:

Charu said to her friend, “I want you to be here at 6.00 p.m.
tomorrow for the meeting.”

(a) Charu told her friend that shewanted her to be there at 6.00
p.m. the next day for the meeting

(b) Charu told her friend that she wanted her to be there at 6.00
p.m. tomorrow for the meeting

(¢) Charu requested her friend thai she wanted her to be there at
6.00 p.m. tomorrow for The meeting

(d) Charu told her friend that she will want her to be here at 6.00
p-m. the next day for the meeting
7. Convert from direct speech to indirect speech:
Nitin said to his brother, “What a beautiful painting il is ?”

(a) Nitin wondered to his brother that what a beautiful painting it
was

(b) Nitin wondered before his brother that it was a beautiful painting
(¢) Nitin exclaimed that it is a beautiful painting
(d) Nitin asked his brother whether it was beautiful painting

8. Convert from direct speech to indirect speech:

The teacher asked her students why they had been quiet in the
previous class.

(a) The teacher asked her students, “Why were they keeping
quiet in the previous class ? ”

(b) The teacher said to her students, “Why were you quiet in the
previous class?”

(¢) The teacher said to her students, “Why had you been quiet in
the previous class?”

(d) The teacher said to her students, “Why were you quiet in
previous class ?”
Directions: Following items have four sentences, one of which is correct.
Find the correct option and mark your response in the Answer Sheet.
9. Which one of the following sentences is correct?
(a) He is considered as the brightest intellectual in the country

(b) Heis considered as one among the brightest intellectual in the
country

(¢) Heis considered as one among the brighter intellectual in the
country

(d) He is considered as one of the intellectual in the country

10. Which one of the following sentences is correct?
(a) No other mountain is taller than the Himalayas
(b) No other mountain is taller than the Himalayas
(¢) No other mountains taller than the Himalayas
(d) No other mountain is taller then the Himalayas

Directions: In the following items, a pair of words is provided. You
are required to select the option that most appropriately describes the

11.

12.

13.

14.

15.

Confident and Confidant

(a) Confident means certain, and confidant means close friend

(b) Confidant means certain , and confident means close friend

(¢) Confident means belief ,and confidant means an emissary

(d) Confident means assurance and confidant means intimate
person

Broke and brook

(a) Broke means abundance and brook means a flowing water
body

(b) Broke means bankrupt and brook means a stream
(c) Broke means fractured and brook means nonsense
(d) Broke means negotiate and brook means a stream

Accept and Except

(a) Accept means apart from and except means recognise

(b) Accept means recognise and except means include

(¢) Accept means consent and except means apart from

(d) Accept means allude and except means apart from
Accord and Accrued

(a) Accord means collected and accrued means arrived

(b) Accord means agreement and accrued means arrived

(¢) Accord means aceepted and accrued means received

(d) Accord means agreement and accrued means accumulated

Accord and Accrued
(a) Guarantee is an agreement and warranty is a service conlract

(b) rantee is a business agreement and warranty is a service
contract

(¢) Guarantee is a promise and warranty is a service contract

(d) Guarantee is acceptance and warranty is a service contract

Directions: In the following items a sentence or a phrase is given with
word that is underlined. followed by four options. Select the most
appropriate option that is nearest in meaning to the underlined word and
mark your response on the Answer Sheet accordingly.

16.

17.

18.

19.

20.

meaning of both the words and mark your response on the Answer Sheet
accordingly.
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The Constitution of India ensures proportionate representation
from all regions.

(a) balanced (b) partial

(¢) unlikely (d) suffragette

There is a feeling of disenchantment among the members of the
group.

(a) delight (b) disappointment

(c) idealism (d) unrelenting

She believed thai it was imminent thai he would be chosen as the
leader of the group.

(a) timely (b) distant

(¢) unlikely (d) inevitable

The brave soldiers left an indelible impression on the people of the
land.

(a) permanent (b) fleeting

(¢) hilarious (d) eradicable

The manager always provides instantanecous replies to all
queries.

(a) immediate (b) delayed

(c) deliberate (d) unwanted
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1. (b) We know, sum of k terms of an A.P.

S = %[Za +(k—1)d]

d d
:Sk =[a—zjk+(5jk2 (1)

Hence, S, = 3k>+ 5k represents an AP
Comparing it with (i), we get
d

=3=—
2

=d=6
Hence, the terms of S form an arithmetic
progression with common difference 6.

2. (c)S4=5S5,[G.P]
8 4
a(r _1):5><a(r -1
(r-10 r-1
=>I8-1=54-5
= ("2 -54+4=0
Letr*=x
=S>x2-5x+4=0
S>x-4)x-1)=0=>x=4,1
=rt=4;r=1
=Sr=+V2;r==%1
=r=-1,42,~2¢ r=1)

3. (b) Let o, and a, be two roots x? — kx +
k=0

oy —ap =243
= @ =2\/§
a

2_
IRUSRITINNG
=kR-4k=12=k-4k-12=0
=k2-6k+2k—-12=0
S k(k—6)+2(k—6)=0

[-D=h>—4ac]

=k=6k=-2
4. (a)x+i:4
y
=xy=4y-5 (1)
5
and y+—=—4
x
=Sxy=—4x-5 ...(i1)

By (i) and (ii), we get
4y-5=—-4x-5
=>4y+4x =0=>x+y=0

2025-1 NDA/NA SoLVED PAPER
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5.

(a) Given a
GP;

5» a7 and a,; of an AP are in
Hence, a% =asxa3

= (a + 6d)*=(a+4d) (a + 12d)

= a’>+ 364>+ 12ad = a*+ 16ad + 484>
= 12d2+4ad =0

=d(12d+4a)=0

= 4a=-12d :%:—3

(c) Givenp, 1, g are in AP and p, 2, g are
in GP;

Hence, 2 =p + g and 4 = pq ..(0)

1. To check p, 4, g are in HP,

2pq _2x4

pig 2 1 [Using ()]

= p, 4, q are in HP

1)1(1 .
1L [—j,—,[—] are in AP,
r)4\q

Since p, 4, g are in HP,
:>l,—,— are in AP
r4yq
Hence, Both I and II are correct.
(d) Given
x = (1111),; y = (1001),, z = (110),
=x=1x22+1x22+1x21+1x20
=>x=8+4+2+1=15
Similarly, y=9and z=6

3

We know, x>~ — 23— 3xpz=0if x — y

-z =0
Here, 15-9-6=0
=>x2-y -2 -3xz=0

a b ¢
(a) Given determinant A=|d e f|;

g h i

bB + ¢C—dD —gG [where B, C, D, G
are co-factors of elements b, ¢, d, g]
=—b (di— gf) + c (dh — eg) + d (bi — ch)

—g(bf —ec)

k(k+2) 2k+1 1
(b) A=|2k+1 k+2 1
3 3 1
Expanding the determinant by first row,
=k(k+2)[k+2-3]

©
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10.

11.

12.

—Qk+ 1) [2k+1-3]
+[3Qk+1)-3(k+2)]
=R-3+3k-1=(k—-1)}
=>A=(k-1)
(D) If £ > 0 then A is not necessarily
positive
(II) £ <0 = then A is definitely negative
) Ifk=0=>A=-1
Hence, only (ii) is correct.
2 3+i -1
(b) Given [3—1 0 i—1|=A+iB
-1 -1-i 1
2 3+ -1
3-i 0 i-1
-1 —-1-i 1

=2-1)-QB+i)[3-i+i—1]
-13-)(1-9)

=—4-6-2i+3+3i—i—i2

=—6=-6+0i

=A=-6,,B=0

L A+B=-6

(O)IfA?+ B2+ C2=0=A=0,B=0,

Cc=0

for all real values of A, B and C

1 cosC cosB
=|cosC 1 cos A4

cosB cosA 1

1 cos0 cos0)
=0

O S ry

11
=cos0 1 cosO] =|1 1
cosO cos0 1 11

x+1 [0} o’
2
O Xx+o 1 [=0
(a)
[0) 1 X+ o)

C,—>C +C,+C

x+l+o+o [O) ©°
x+l+to+e’ x+o 1 |=0
x+l+o+o 1 X+

X (0] (02
Sl x+0’ 1 |=0

X 1 X+ o)

[ 1+0+we®=0]
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