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NATIONAL DEFENCE ACADEMY

1

4.

8.

Em -
Whalisr-»DJr*: ltaqualm?
(a) 0 {b) 1/2
®©1 o {d)-172
Whntisx—mwequalm?

X

@) 0 (b) 1/2
(c) 1/4 @1
Consider the following :

fm 1
L x - ¢ —exists.

X
)

2.x40 e* does not exist.
Which of the above is/are correct 7

{a) 1 only (b) 2 only

{¢)Both 1 and 2 {d) Neither 1 nor 2

ffx™ 4y =1 sudxthat% 2<% then what should be the
¥

valoeof m ?

{(a)0 (b1

{c)2 {d) None of the above

Which one of the following is correcr in respect of the
function ;[x}:f—ltomcomm'm}:n?
i"

(a) f {x) is discontinuous every where
{b} f (x) is continuous every where
(¢} f (x} is continuons at x = 0 only
W)l is.discuntinunus atx = O only
What 5 x hf: 2 J-({?- equal to ?
x-4
(@} 0 (b) 14
{c) 1/2 @1
The radius of a circle ix wnilormly increasing at the rate of 3
crv's. What is the rale of increase in area, when the radius is [0
cm?
(2) bncm’/s
() 30 tem*/s

{b; 107cm? /s
{d} 60xem® /s

. . ; 5
Let {: R~ R be a function whose invérs is x-:-

9.

10.

11,

12,

14,

15.

16.

(©) (cos x) 2%

What is { (x) equai 10 ?

(@ fx)y=3x+5 B fx)=3x-5
©fx=5x-3 (d) f (x) does not exist
Congider the following statements :

Lify= In(secx-l-tan'x),thenj—is S8 X

2.1y = In (cosecx - cotx), then % = COSEC X.

Which of the above is/are correct ?
(2) 1 only {b) 2 only
(¢} Both1and2 {d) Neither lnor 2

IF £ (%) = 27, then what is the derivacive of  (x) ?
()2 In2 ®) ey 21
{d) None of these

The functioa F () = x*-3x%+6 is an increasing
funiction fot :

(@A0<x<2 hix<2
(hx>20rx<d {dy Allx
Censicer the following statements :

1.1ff(x)=x3=mdg(y] =y3d1enf=g
2. Identify function is not always a bijection.
Which of the above statements is/ are correct ?

{a) 1 niy (b) Zonly
{¢) Both 1and 2 {d) Neither 1 nor2
let A={x<R|xz0 }. Afunctionf: A— A is defined by fx)

=x . Which one of the following i< comeet 7

(a) The function doss not have inverse

(b) £is its own inverse .
{¢) The funcrion has an wverse but fis not its own inverse
{d} Nore of the above

fy=In{e™ +¢™), then what is ?; atx = 0 equal
to ™

{a) -1 (b} 0

©1 {d) 2

What is the minimum value of jx| ?

{a) -1 ()]

{c)1 @2

From the point {4,3) a perpendicutar is dropped ou the
xaxis a5 well as on the y-axis, !f the lengths of
perpendiculars are p,q respectively, then which ane of the
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17.
18.

1s.

210

22.

26.

27.

26.

fellowing is correct 7
(8)p=q ®)3Ip=4gq
(®)4p=3gq dp+g=5

What is the value of 4 ifthe straight line {2x + 3y + 4} +
A{Bx-y + 12) = Ois paraliel to y-axis ?

{a) 3 (b) -6

(c) 4 (dy -3

The line y = 0 divides the line joining the points { 3, -5)
and (-4, 7) in the ratio :

(8)3:4 (b) 4:5

(c}5:7 di7:9

Tt;c Sum of the focal distances of a point on the eilipse
x ¢

“u-+=—mwmlis:
4 9
(a) 4 vnits (b} 6 uniss
. (€) 8 units {d) 10 units
The ecceritrictry e of an ellipse sacisfies the condition
@e<? (B0<ex<]
©e=1 {die>1

The equation of a straight line which makes an angle 45°
with the x-axis with y-intercept 101 uhits is :

(@) 10x + 101y =1 M10ix+y=1

(€)x +y-101=0 {(d)x-y+101=0

if the points (2,4} , (2,6) 2nd (2 » ¥'3, k) are the vertices
of an equilateral triangle, then what is the value of k ?
(@) 6 b)S
(-3 @1

If the distance between the points (7,1,-3}and (4,5, 1) is
13 units, then what is one of the values of A ?

(a) 20 (k) 10

(c) 2 (d) &

If a line OP of length r {where ‘0" Is the origin) makes an

angle a with c-zxis 2nd lies in the xz-plane, then wheat are-

the coordinates of P ?

{a}treos e, 0, rsin @) (b} (0.0, rsing )

{e) ircosa, G, 0) (d} (0, U, rcos @)

Whar s the distances of the point (1, 2, 0) from yz-plane
s

ta) 1 units (b) 2 upits

{c) 3 units (d) 4 units

What are the direction casites of a line which is equally
incdined 1« the positive :hrcmons of the axcs ?

F11 1) Ly
() { =1 0= | (-l L)
'1}I"~.V3 V'% \GJ’ (b}-, \"— M3 r.;i

11 1\ SIS

e —, d). —
mw‘e MUY V333
What is the angle hetween rhe iines —-1-5 . :1
"_v_‘hzaml .—_._1:2.2{-:—*-—=z*5?

1 1 3 2

X n

o b .
(a}2 ()3
@7 (d) Nome of these

What is the equation to the plane through {1, 2, 3) parailel
te3x+4y-52=0?

29.

31.

52,

33.

34,

36.

37.

39.

(a)3x+4y+53+4 w0 (B)3x+4y-52+14=0

{©3x+4y-5z+4=0 (D3x+4y-52+4=0

What are the direction ratfos of the line of intersection of

theplanesx =3z + 4andy =22-37

(@) (12,3) ) §zx, 3}

(© (32.1) @{13.2)

What is the equation to the straight line paseing through

{a, b, ¢) and parallel to s-axis
x-e_y- -bh z-c X=u

(a} o 1)) e

X - a_y—b_z—c x-a_y-b _z-
O =% @ 1
If a non-empty set A coNtains n elements, then its power
set contains how many elements ?

(&) n* ® 2"

(¢} 2n @n+1

tetA = {x, €W.the serof whole numbers and v< 3}, B={x e
N, the set of natural numbers and 2 <x <4 Land €= |3, 4], then
how many elements will (4w Byx € oontain 7

(a} 6 (b} 8

(c) 10 (12

What is the modules of Jz+—! where i = J-1 ?
-t

@3 12

(e (d} None of these

What js the number of diagonals which can be drawn by
joining the angular points of a polygon of 100 sides 7

{a) 4850 (b} 4950

(¢ 5000 (d) 10000

The angles of a triangle are in AP and the least apgle is 30°.
What s the greatest angle (in radian) 7

! b4
() E (d) x

1t each clement in a tow of a determinunt is muitipliedl by the
sanie factor r, then the value  of the determanani,

(a) is multiplied by r? {b) is increased by 3r

{c) remains unchanged (d) i5 multiphed by r

The inverse of & diagonal matrix tsa:

(a) Symmerric magix (b) Skew-symmetzic matrix
(c) I)legmal matrix {d) None of these

34

56|and B= r = ﬂ , then which one of the
{7 sj 4 6 8'

following is correct 2
(a) B is the inverse of A (b) Bisthe ad joint of A
(¢) B is the transpose of A (d) None of these
x| I¥ iz
If the sum of matrices | x [, | ¥ land
l ) 0 J

fA =

is the mawix

Mo

| SW,mmwhatisﬁlevaineofy?
5]
{a} -5
{35

{n o
(d} 0
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40.

41.

45.

46.

47,

48,

49,

a4,

i the matrix AB is 2 zero matrix, ther which one of the
following is correct ?
{a} Amust be equal to zero matrix or B must be egual to

ZOEO Matrix,
(b) A must be equal to zern marrix and B must be equal to
ZeTo atrix,
(c) Itis not necessary that either A is zern matrix or B is
zero matrix
{d} None of the above
. a 2 2
[f the matrix| -3 0 41is not invertibie, then :
1«1 1
@a=-5 Ba=35
cha=0 (dim=)
ix2 1 y*+z

The value of the dererminanc [y® 1 %+ xli is

{h} ¥4 yz + 70

{d} None of these

A square mattix{a,] such thatu, =0 fori=jamdg, =%
wherg k is a constani for i = jis calfed ;

(a) Diagona! matvix, but nor scalar matrix

¢(h) Sealar marrix

{c) TTnit matrix

(a) O
(O xt e y?+22+1

{d) None of the above

What is the value of sin 15° 7 3
¥3-1 3+1
¥ d py ¥t

Wa ™5
1. [ e
¥3-1 vaal

C) ~——— (d} . -

© W3+1 33 -1

If 4 sin® 8- 1, where 0 < # < 2 n. how many values does 8
take ? .

(@) 1 ib) 2

(c) 4 {d) None of these

The monthly lamily expenditute (in percentage) on
different items dre as follows ;

:mms Rent Cloth Transport Education Others
L 18w 18 - 9 &

If the total monthly expenditure is #s.9G00, then whar 15
the expenditure ¢n transport ?

{a) Rs.180 (b) Rs.1000

{cy Rs.900 {d} Rs. 360

If the mean of few obsecvarions is 49 and standerd,
deviation is 8, then what is the coeffieient of variation ?

() 1% {b] 10%

(e} 2086 {d) 30%

What is the standard dewviation nf 7.9, 11, 33,157

(a) 2.4 {h} 2.5

(c) 2.7 {g) 2.8

Which one of the foliowing is 2 measvre of disnersion ?
(a) hean bt Mcdinn

(c) Mxle {d3 Srandard d2yviaion

1202 and ¢ be two relaied vurnblos The twe regressmn
iinesate givep by xa v -+ L= 0ol 2. x+ 3 -0, M0 e,

5L

52.

53.

56.

57.

59.

regression lines pass through the point :

(a) (4,-3) ) (-6-3)

{€)(3,-2) (d)(-3,-2)

I P(E} denotes the probability of an event E, then E s
called certain even if :

(a) XE) =0 (B PE) =1

(¢) PLE) is either D or 1 (d) PIE) = 1/2

What is the probability that a leap year selected at random
will contain 53 Mondays ?

fa) 2/5 ) 2/7

{c) 1/7 (d) 5/7

Tf A and B are two evens such that P(A U B )= -3 _PtA

nB) = ‘1; . p (A)= % where A is the complement of A. then

what is P(B)} equal to ?

{a) 1/3 (bj 2/3

{c}1/9 {d} 2/9

'Threg voins are tossed simultaneously . What is the

probability that they will {alf two hepds and one tail ?

{e) 1/3 (b) 172

() 174 (d) 3/8

Which ane of the following is correct ?

(a) An event having no sample point is calied an
elementary event

(b) An evern having one sample puint is cailed an
elementary event

(c}) An event having rwo sample point is called an

elementary event
(d; An eveat having many sample point is called an
eleizenrary event
What is the most probable number of suczesses in 10 mals
with prohability of suceess 203 2
(a) 10 €.} Is
{c}5 (d}-4
FOR THE NEXT TWO (02) QUESTIONS THAT
FOLLOW :
An urn contqins one black balt and ane green bal A
second urn contains one white and one green ball. Ore
ball is dvgwn at randont from cach urm.

What is the probability that barh balls are of same colour *
fa) 1/2 {13

{c) 174 {dy 2/3

What is the probability of gerring at least vne green bal, =
(a) 1,2 iy 3

(C}y2/2 1) 3.4

FOR THE NEXT TWG (D2) QUESTIONS THAT
FOLLOW :
Two dice each numbered from 1 to 6 ure tarcwn
together. Let A ¢nd B be rwo events given by
A - Even number op the first die
B : Number vn the second die is greater than 4

What is P{A-B) equal to 7
{a) 172 {b) L/¢
(c) 2/3 (d) 1/6
Whar 1s P{4 -3 equal 10 ?
{a) 172 thy 1/4
ici Al tda 1,6
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81.

67.

70.

1.

72.

74,

What is the value of 5in 18° cos 36° equal to ?

(a) 4 (b} 2

©1 (d) 1/4

What is sin sin"(s]-rﬂn [ ]]equal to ?
(20 (b) 1/2

1 @2

Ieeco =%wlm 270° < a < 36(°, then what is sin
u equalto ?

(a) 5713 (b} 12/13
{c)-12/13 {d) -13/12

What is ran {- 585° ) equal ta ? ’
(&)1 (b)-1

Consider the following statements ;

1. The value of cos 46° - sin 46° is positive.
2. The value of cos 44° - sin 44° is negative.
Which of the above statements is/are correct 7

{a) 1 only {b) 2 only

{c)Both 1 and 2 {d) Neither 1 nor 2

The line making an angle (120 with x-axis is situased in
the :

{a) First quadrant (b) Second quadrant

{¢) Third quadrant {d) Fourth quadrant

The angle subzended ar the center of a circle of radius 3
cm by an are of length 1 cmiis:
30° e0°
(b)—x"

(a) ~-
© 60° {d) None of thase
1

IfsinA:iandcosB = ——== where A and 8 are acuate
V¥5 Y10 -

angles, then what is A + B equal t0 7

(&) 135° (b) 90° :

{e) 75 {d) 60°

The top of a hilt observed frum the top and bottom of a
building of height fi is.ar angles of elevation & and B

* respectively, The height of the hill is

{a} __heotp heota
wif -cota Lot — votf

{c} - Li_i {d) None of these
tanx — tan i

From the top of a flighthouse 7Q m high with fis base of seu levef,
the angle of depresaion of a haat is 15°. The distance of the boat
from the ool of the light housc is :

(a) 72 - V3)m (1)70{2 % 3) m

() 703 -¥3)m (d} 70 (3 + V3)m

The locus of a point equidistant from three collinear
ponts is

(a} A straight line (b) A pair of points

(<) A poinml () The null set

The equation to the focus of a poiny which is always
equidistant from the points (1,0) and (0, 2) is -
(W2x+4y+3=0 bléx+2y+3=0
()2x+4y-3=0 d4x+2y-3=0

The points (5,1}, (1, ~1) and (11,4) are :

(a) Collinear

(b) Vertices of righs angled triangle
(<) Vertices of equilateral triangle
{d) Vertices of an isosceles triangle

74, What i5 the perpendicuiar distance between the parailel

lines3x + 4y =9and 9x + 12y + 26=07
{a) 7/3 Units (b) 8/3 Units
() 1073 Units (d) 12/3 Units

78. latp, g, 7, s be the distances from origin of the points

(2,6}, (3, 4), (4, 5) and (-2, 5) respectively, Which one of

the follewing is a whole number ?
@p () Q
(R s

76. EFGH i & rhombus such that the angle EFG is 60°. The

magnitude of vectors FH and { m £G } are equal where= m
is a sealar, What is the value of m ?

(8)3 (b} 1.5
© 2 (d) V3
77. 1fd.b=0anddx b =0 then which one of the following is
- correct 7
(@) dis parallel or b {(b) @ is perpendicular to b
{© d=lorb=0 (d) None of these
78, mman(bxa)wooplanarmth‘
(@aenly (b) b only
(¢)Bothdand b (d) Neither @ nor b
79. Consider the following .
1,48 % 3{ =0 Yo I |
3 3
Which of the above is/are correct ?
() 1 only {b) 2 only
{c) Both 1 and 2 (d) Neither 1 nor 2
80. What &5 the _value of & for which
(A + j-k)x (31 - 2j » 4k} =(2F ~11j-7K)?
{a)2 (b)y-2
1 {1

81.

82.

83.

84.

‘&) 15

The magpitucte of the scalar p for which the vector p
(-3 - 27 +13K) is of unit length is

() 1/8 {b) 1764

(¢} vi82 {d) 17V182

The vector 27 - F lies :

(a) I the plame of XY (b) In the plane of YZ

(c) In the plane of X2 (d) Along the X-axis

ABCD i» a parallelogram . If = AB = = . BC = b, then what is
80 equal 1o ?

(a}d +b bha-& )

(cd-b d)-a+b

What i¢ the geometric mean of the sequence 1, 2, 4, 8,
TN

(8.] zmz 8}} 2(n+1}!2

() A | d) g

The mean of 1Q observation is 5. If 2 15 added © each
observatior: and then muldplied by 3, then what will be
the new mean ?
(a) 5 )7

{d) 21
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86. Whar is the mean of first n odd pawral oumbers ?
(a) (b} {n + 1)/2
©nip+1)/2 (dyn +1

87. The arithmetic mean of numbers a, b, ¢, d, e, is M. What is
the value of (A-M)+(b-M}+(c-M}+{d-M)
+(e- M)?
@M (bya+b+c+d+e
(c) O {(DSM

88. The algebraic sum of the deviations of 20 observations
measured (rom 30 is 2. What would be the mean of the
observation ?
(a) 30 ®) 32
{<} 30.2 (d) 30.]

89. The median of 27 observations of a variable is 18. Three

mare observations are made amd the values of these

observations are 16, 18 and 50. What is the median of

these 30 obseyvatons ?

{a) 18

() 255

{d) Cannot be determined due te insufficient data
90. Frequency curve may be

fa) Symmetrical

{¢) Negative skew

(o) 19

{b) Positive skew
{ch) All of thes

91, Whati:, o'e" dxequalto?
(@) __e: +c (b) a*e” + ¢
Ina
a'e
(€} —-——: (d) None of these
In {ae)

Whete ¢ is the constant of integration

}
92. Whatis | x|xjdx equalto?
(a2 ) 1
)0 d) -1
1
93. Whllisj tan "' x - dx el 107
tl
a* x*
(a) i {b) eT
I T
L] dy ~
(< y C)] 3

94. Whatis j sin 2 X In (cot x) dx equal to ?
a

(a0
(c)~=In2

)t n2
@ nln2

95, What s the area of the portien ofthe curve ¥ = sin x, lying
betweenx =0,y = 0andx=2n?
() 1 Square unit (b} 2 Square unit
{c) 4 Square anit (d) 8 Square units
96, Wharis j I"—xdxequaim?
() I X" x) ® (nx},
(c) {in x)3+ ¢ {d) None of these

Where c is the constant of integration

97. Whatis the area of the region bounded by the lines y = x,

y=0andx =47
(a) 4 Square units {b) 8 Square units
{c) 12 Square units {d} 16 Square units
; 1 1
O8. What ISI (&;é‘"; = s;};;]dx ﬂqllal to?

{(a) 2cosec2x + ¢ (b) -2cat 2x +¢
{c)2sec2x+¢ (d)-2tan2x+¢
Whete ¢ i5 the constant of integration

99. What is thezdegree of the differential equation
&y +2 dz Y ya07
¢x3 dx
(&) 6 ®3
{c} 2 (d} 1

100. Consider a differential equation of order m and degree n.
Which one of the following pairs is not feasible ?
(a) (3,2} {b) (2,3/2)
fc) (2,4) ) 2.2)

101. The differential equation representing the family of curves
y=dsin(dAx+ a}is:

&y . d*y .
(8) —= + & y¥=0Q by —=-Xy=0
&t * a Y
Y iy =0 d) None of these

(©) &x'a;i- ¥ = {d) None

102, ‘The differential equation y j‘i + x = g where ‘a" is any

constant Tepresents :
{a) A set of straight fines (b} A ser of ellipses
() A ser of circles {d} None of these
(D
108. For the differential equaﬁon[‘i] ~x [——]+y -0,
dx dx
which one of the following is mot its xolution ?
(@y=x-1 {b) 4y = x*
QDy=x @y=-x-1
104. What is the general solution of the differential equation
Xdy + yidx=0 ?
@x+y=c (Bixy=¢c
©®elx+y)=xy (d) None of these

105. Wh:u i the general solution of the differential equation
¢ tanrdy +l~¢ )sec ydy=10
{a)smy--c{l—e] (b) cosy = ¢ (1)
(c}coty = ¢ (1~c"} {d) None of these

106. if die soots of a quadraric equation are m + nand m -
then the quadtalic equation will he :
@x*+2mx+m’-mn+n’=90
{b]x’+2mx+{m~n)2=0
©x*+2me+m®-a%=0
(@2 + 2mx+m?ont=0

107. {f a, pave the roots of x* + px - 4 = Oand y, Gare the Toots
of x* — px + r = Othen what is (b + 7) (B + S equal 0 ?
@p+r hip+gq

aq+r dp-g
108. Consider the following statements ;
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1. The sum of cubes of first 20 natural nwnbers is 44400,
2 The sum of squarzes of first 20 natural numbers is 2870,
WWhich of the above statements. is/are correct ?

{a) ¥ paly {b) 2 only

{c) Brth 1 and 2 {d) Neithet 1 aur 2

109. Coo-i¢ 7 (e following statements ¢
L+ 1) rw=0
2. ¢ < 13" = p' for some prime number p
Where « + 1.i5 a cubic root of unity
Which of the abiove statements is/are correct 7
(3 1 only by Zonly
{¢c) Both 1 and 2 (d) Nefther 1 nor 2
110. What |5 the sum of frst eight werma of 0 Leries
1 1t 1 '
g S
2 4 8 -
82 L
{a) 1Z4 ® 384
©) &5 (d) None of these
128
111. The number of permutaticns that can be formed from all
the letters of the word ‘BASEBALL' is :
(a) 540 (b) 1260
(c) 3780 {d) 5040
112. The velation ‘has the same father as’ over the set of
children is :

(a) Only reflexive (b) Only symmetzic

{e} Only transitdve (d) An equivalence reladon
113. If rhe rants of the quadratic equation 3x? —Sx + p = Dare

tear -nc¢ unegual, then which one of the following is

oxrmen P
(a)p = 25712 ®) p < 25/12
(c}n -~ 25712 @) p < 25/12

114. The decimal representation of the number (10i1), in
binary system is :
(@ s )7
(c} 9 (d) 11

118. The decimal number {57.378),, when converted ro
binary number takes the form :
(a) {111001.G01), {b) (100111,11()),
(c) 1110011.101), (d) {111011.011),

116. 1f (log,x) (log, 2x) (log,, ¥) =log, x°, then whar is ¥

equalto?
a) 4.5 (b} 9
) 18 {d) 27

117. Let P = {1,2,3} and a relation on set Pis given by the set R
=14(1,2),{1,3), (2,1),(1,1),(2,2},(3,3),(2,3}). Then R Is:
fa) Reflexive, transitlve but not symmetric
(b} Symmelric, xansitive but not reflexive
{c) Symmerric, Reflexive, but not transitive

(d) None of the above
118. Tive value of the sum i (" +i™" ) where ay-lis:
n=1 '
(@i ()~
{0 (dy i=-1
FOR THE NEXT TWO (02) QUESTIONS YTHAY
FPOLLOW :
The sum of first 10 tervits and 20 terms of an AP are
120 and 440 respectively ?
119, What is its first tecro ?
(a2 b3
¥4 {d} s
120. What is the commnn differenre ?
{a)1 th) 2
()3 (dy4
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