Timing: 120 minutes M.M: 300

INSTRUCTION:- Read questions carefully. For each wrong answer, one-third (0.883) of the marks assigned to that
question will be deducted. Each question contains (2.5) marks.

1. Ifamatrix A = [1—_1 i 5. For how many values of k, is the matrix

1 l_ i] wherei =+v—1,

then which one of the following is correct? /3¢

0 k 4
[—k 0 —5] singular? / k & fhdel AT &
-k k -1

3ﬂ?ﬂ§A=[1:ii 1ii]aﬁi=\/—_1%,<‘-ﬁ 0 k 4
c — — cgc ?
PR # & S o T E 2 ﬁ“m[_’; 0 _i]mg

(a) Ais hermitian / A gf@eT &
(b) A is skew-hermitian / A favH-gfF T &

(©) (AT + A is hermitian /(A" + A gFET §
(d) (AT + A is skew-hermitian / (4)" + A

Rya-gfida &

The term independent of x in the binomial

. 2 10
expansion of (x—z — \/E) isequal to /

10 .

(5-Vx) & afavg wewer 3 x el 9g fheh
TR ¢ ?

(a) 180 (b) 120

(c) 90 (d) 72
If(1+2x—x2)°=ay+a;x +ax*+ -+
a;,x'?, then whatisag —a; + a, —az +ag ...+
ai equalto? / I (1+2x —x3)° =ag+ a;x +
ayx? + -+ apx?, @ ag—a; +a, —as +

ay ...+ agp m ST % ?

(a) 32 (b) 64

(c) 2048 (d) 4096

IfC(20,n + 2) = C(20,n — 2), then whatisn
equal to? / IfE €(20,n +2) = €C(20,n —2) &,

(a) Only one / shdel THh

(b) Only two / der ar

(c) Only four / &aer AR

(d) Infinite / 3Ad

The number (1101101 + 1011011), can be

written in decimal system as / T&AT
(1101101 + 1011011), ¥ EUAHIT Ugiad 7
e v forEr S gehar § 2

(@) (198)19 (b) (199)10

(c) (200)49 (d) (201)49
What is the value of

—logs 1024 — logs 10 + : logs 31257 /

—logs 1024 = logs 10 + £ logs 3125 &I #eT &
g

(@0 (b)1

(02 (d)3
If x =log.(ab),y =log,(bc),z = log,(ca), then

which of the following is correct? / i
x =log.(ab),y = log,(bc),z = logy(ca) &, ar
fAraAfaf@a #& @ Sid-ar @dr g ?

ar n RS e ¥ 7 (@) xyz=1
(b) x+y+z=1
EZ‘)) . &3 - ©A+0) T +A+) T +(1+2)1 =1

1

@WA+x)2+A+y)2+1+2)2%2=1

LetA = [xz-l;cy xzy]’b = [_21] andc = [;].If

AB=C, then what is the value of the determinant

MOB: 9795977779, 9795977776 LUCKNOW- INDIRA NAGAR & ALAMBAGH ‘Come to Learn...Go to Serve...!




of the matrix A? / #I olifaT

A= [x;;y x{y};,: [_Zl]andc= [3] g
afe AB=C &), oY Heqg 4 & TRMOF &1 AT
FIT§ ?

(a)-10 (b) -14

(c) -24 (d)-34

10. If 1.5< x <4.5, then which one of the following is

correct? / Ifg 1.5< x <4.5 §, ar F=faf@a

H & sid-ar ¥ § ?

(a) (2x-3)(2x-9)>0 (b) (2x-3)(2x-9)<0

(©) (2x-3)(2x-9)=0 (d) (2x-3)(2x-9) <0
11. Let S={1, 2, 3, ...}. Arelation R on SXS is defined
by xRy if log, x > log, y when a = % Then the

relation is / @ AT S={1,2,3, ..} & SXS W
T H@EY R, xRy & qReni¥a g afg log, x >
log,y S a=%%l a9 g "YU §

(a) reflexive only / hdel Faded

(b) symmetric only / hdol THAT

(c) transitive only / shdel HshlHS

(d) both symmetric and transitive / AT 3R

12. What is the value of the determinant
i 2 i3
i* ¢ 8|wherei=+v-1?/ RO
.9 .12 .15

4 6 8| STEi=+v—1 T AT FAT§?

l9 l-12 115
(@0 (b) -2
(c) 4i (d) -4i

a h g X
13. LetA=|h b f|andB = [y], then what is AB
g [ c z

equal to ? #AlT NAT A = l

Q > Q
- T

-

Z

a S Q

¢, d AB fohfeh SR § ?
ax + hy + gz

y
z

(@)

[ax + hy + gZ]
() [hx + by + fz
I z ]
[ax + hy + gz]
(o) |hx+by+fz
[ gx + fy + cz]

(d)

[ax+hy+gz hx+by+fz gx+fy+cz|
14. What is the number of ways in which the letters

of the word ‘ABLE’ can be arranged so that the

vowel occupy even places? / 2sG ‘ABLE’ &
e I FAfEYT X & VF dqhl T F&IqT F:4a1
g, ot Tl a1 @A T gred gt ?
(@) 2 (b) 4
(06 (d)8
15. What is the maximum number of points of

intersection of 5 non-overlapping circles? / 9ra

(5) Jr=faeardr gedt & yicese faegail &r

3R dH T&AT FT §
(@ 10 (b) 15
() 20 (d) 25

Directions for the following three (03) items: /

AT et (03) Feat & v [der :

Consider the following Venn diagram, where X, Y and
Z are three sets. Let the number of elements in Z be

denoted by n(Z) which is equal to 90. / fAFAfei@d
3ol ING R faar AT, STl X, Y AR Z e gegeay
gl #T NfSw & z & 3rgyal i T F @) d
fafése fopar Sar § S 6 90 & ST« B

X Y

/1

Y
)

16. If the number of elements in Y and Z are in the
ratio 4:5, then what is the value of b? / Ifg Y 3R

2
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Z A il TEAT 4:5 & 3qard H §, A b T
AT &7 § ?
(a) 18
(o) 21

17. What is the value of
nX)+n¥)+nZ)—nXnY)—n(¥Ynz) -
nXNnZ)+nXn¥Ynz)?/ nX)+nl)+
nZ)—nmXnyY)—nl¥nzZ)—nXnzZ)+nXn
YNZ) & A FTE ?
(a) a+b+43 (b) a+b+63
(c) a+b+96 (d) a+b+106

18. If the number of elements belonging to neither X,
nor Y, nor Z is equal to p, then what is the number

(b) 19
(d) 23

of elements in the complement of X? / Ifg T&
FTAT AN AMNXHAE AYHE, A& 2F g &
HE&ATp 8, a X & Yeh H 3G9Il T&AT 41 ¢

?
(a) p+b+60 (b) p+b+40
(c) pta+60 (d) pt+a+40

Directions for the following two (02) items: / JHTIT#!
gt (02) weat & fav fAder :

Read the following information and answer the two

items that follow: / FFTI@d STlAPRT FI GleT

3R 3916t & geal & 3w I
Lett?;n%f = K, where tan A # OandK;t%. [ HATeT
AT R tj;nif:K, SEf tan A # 0 3R th% 2.

19. What is tan? 4 equal to? / tan? A fhds SeX ¢
?

K+3 K-3
O ran (b) 3=

3K-3 K+3
©%= (@) 3k

20. For real values of tan A4, K cannot lie between /
tanA & gEafas AW F fav, K e &g &
oTEl 1 Whll § ?

(a)zand3/: 3R 3
(b);and2 / Sand?2
(©Zand5 / s 3R5

3

(d);and7 £3iR7
Directions for the following two (02) items: / 1T}
gho2) weat & faw fAder :

Read the following information and answer the two

items that follow: AFIff@T STTAFRT F glew
I 37316t g1 99a71 @& 3cav dIfaiv:

ABCD is a trapezium such that AB and CD are parallel
and BC is perpendicular to them. Let ZADB = 6,

2ABD = a,BC=p and CD=q. / ABCD U& HHd«
(cfST#) 30 9R AB 3R CD ¥ATR § 3R BC 3o
R &d g1 A NfST & LADB =6, LABD = q,
BC=p 3R CD=q %I

21. Consider the following:

1.AD sin8 = AB sina
2.BDsin@ = ABsin(0 + a)

Which of the above is/are correct? / SCFE_iTcr H
¥ -8 FE ele ?
(a) Lonly / shael 1
(b) 2 only / Shdel 2
(c)Bothland2 / 1 3R 2 =T
(d) Neither 1 nor 2
22. What is AB equal to? / AB &% sRTsR g2

@) (p?+q?)sin 6
p cos 8+q sin 6
© (p%+q?%)sin 6
q cos 8+psin 6

() (p%2—q?%)cos 6
p cos 8+q sin 8
@ (p%2—q?%)cos @
q cos B+p sin 6

cos 17°—sin 17°
23. Iftan 6 = cos 17°+sin 17°

07 | AR tang =T 0 % v 9 T AT

cos 17°+sin 17°

, then what is the value of

FaT g ?
(@0’ (b) 28°
(c) 38° (d) 52°

24. A and B are positive acute angles such that
cos 2B = 3sin? A and 3 sin 24 = 2 sin 2B. What is

the value of (A+2B)? / A 3R B &TcHA®
Fq\HﬁUT S YahlX & & cos2B =3sin? 43R
3sin24 = 2sin 2Bg| (A+2B) &I AT FT § ?
OF OF
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T T
©3 (D3
25. What is sin 3x + cos 3x + 4sin3x — 3 sinx +
3 cosx — 4 cos® x equal to? / sin3x + cos 3x +

4sin3x — 3sinx + 3 cosx — 4 cos> x TP RETE ?
@0 (b) 1
(c) 2sin2x (d) 4 cos4x

26. The value of ordinate of the graph of

y = 2 + cosx liesin theinterval / y =2 + cosx
& UGB & T (HIfe) foha e # Fua ¢ 2
(@) [0, 1] (b) [0, 3]
(©[-1,1] (d)[1,3]

27. What is the value of 8 cos 10°. cos 20°.cos 40" ? /
8c0s10°.cos20°.cos40° T AT FIAT § ?
(a) tan10° (b) cot 10°
(c) cosec 10’ (d) sec10’

28. What is the value of cos 48" — cos 12° ? /

cos48° — cos12° T AT FAT § ?

(@) () =2
©5 (@32

29. Consider the following statements: / @It ad
FYUAI W TR hifaw :
1. If ABC is a right-angled triangle, right-angled at
AandifsinB = %, then cosecC = 3. / If¢ ABC

Teh FHDIOT AT §, ST A W FHAIOT § 3R
Ife  sinB :%, ar cosecC =3 gl

2.1f b cos B = c cos C and if the triangle ABC is
not right-angled, then ABC must be isosceles. /

Ife bcosB = ccosC ?»' IR afe ﬁfﬁiGI'ABC
Teh HHAKIT ST 76T §, ATABC a7 &
FACaarg e g anfeel

Which of the above statements is/are correct ?

(a) 1 only el / 1

(b) 2 only shdel / 2

(c)Both1land2 / 1 3R 2 &=t

(d) Neither 1nor2 / & @ar 1, =T g 2

4

30. Consider the following statements: / feATeiEd
FYAT W TR HIiAT

1. If in a triangle ABC, A=2B and b=c, then it must
be an obtuse-angled triangle. / If foreT ﬁﬂa’

ABC, A=2B b=c @I, dl Ig U HT&ehiofig
egst gl
2. There exists no triangles ABC with A=40", B=65"
and% = sin40° cosec15"./ TAT IS ﬁfﬁi?ﬂ' ABC
81 & foad A=40", B=65" 3R
% = sin40° cosec 15" &l
Which of the above statements is/are correct? /
ST FUe & Fa w2
(a) 1 only / hdel 1
(b) 2 only / hdel 2
(c)Bothland2 /1 3R 2 g=t
(d) Neither 1 nor2 o ar 1, =T & 2
Directions for the following three (03) items: /

FrarHY AT (03) FeAt & AT [Ader -

Read the following information and answer the three

items that follow: / @AFTI@T SlAdRT F TleT

3N 3716t AT FoaAl & 3w ST

Letasin?x + bcos?x =c; bsin?y +acos’y =d

andptanx = gtany. / #lT NfAC & asin?x +

bcos?x =c;bsin?y +acos’y =d 3R ptanx =

qtany

31. What is tan® x equal to? / tan? x fhdeh ST g
?

—b —
@ = ®)
— —b
©= ®) =
32. What isgequal to? / Z%Z Fah W § ?
(a) sin’y (b) cos?y
(c) tan® y (d) cot?y

2 2
33. Whatisz—zequal to? Z—Z Fah W § ?
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(b—c)(b—d) (a—d)(c—a)
C )(a —d)(a—c) ( )(b—C)(d—b)
(d—a)(c—a) (b—c)(b—d)
© (b—c)(d—b) ( )(c—a)(a—d)

Directions for the following three (03) items: /

e dier (03) et & fare fader -
Read the following information and answer the three

items that follow: / [RFTlAf@dT SlAFNT & Tl
3R 31976t &fleT 3ec’ G

Lett, = sin" @ + cos™ 0 / AT olifaiv foh

t, =sin" 8 4+ cos" 6 gl

34, What is = equal to? / %F\‘:ﬁ'? WL &
ts—t7
?
tl t3
@ 5 (b) Z
tg tq
© o (d) S
35. Whatis t;% — t, equal to? / t;2 — t, fhah
TR g ?
(a) cos 26 (b) sin 26
(c)2cos @ (d) 2sin6

36. What is the value t;, where 8 = 45°? ;3T HIeT
FAT &, STEl 0=45 ¢ ?
(@)1 (b) 7
© = (@ 5
Directions for the following three (03) items: /
FramAY T (03) geaAl ¥ farw [er -

Read the following information and answer the three

items that follow: / fAFIel@d STIAHRT F T2T
3R 31776t 3ec] G

Leta = B =15". / AT NGT fFa=p =15 §l
37. What is the value of sina + cosf? / sina +

cosf T AT &7 g ?

@5 O
© @

38.

39.

40.

41.

42.

5

What is the value of sin 7a — cos 7? sin7a —
cos 7B T HIT AT § ?

@ % ) 575
©= @2

What is sin(a + 1°) + cos(f + 1°) equal to? /
sin(a +1°) + cos(f + 1) Thash S&X § ?
(@) V3cos1” +sin1’

(b)V3cos1’ — %sin 1°

(o) % (v3cos1’ —sin1")

(d) None of these
If sinx + siny = cosy — cos x, where

0<y<x< , then what is tan( > )equal to? /
i sinx +siny = cosy — cosx ET, 0<y<
x<%, Fﬁtan(%) FEs SR § ?

@) 0 OF

1 (d)2

If A is a matrix of order 3 X 5 and B is a matrix of
order 5 X3, then the order of AB and BA will

respectively be / IfEG A 3 x5 Ffe (3=R) Fr
T 3T © AR B, 5 x3 FIfC & TF 3Megg
g, o AB3IX BA fr Fifear swaer: &ar gieft
(a) 3 x3 and 3 x3 /3 x3 313 x3

(b) 3 x5and 5%3 / 3 %53 5 x3
(c)3x3and5 x5 / 13 x3 315 x5

(d)5x3and3 x5 ) / 5x3 3iX 3 x5
Ifp?,q? and r? (where p, q, r>0) are in GP, then
which of the following is/are correct? Ife

p?,q% 3R r? (SEp,q r>0 %‘)WW
GP) & §, a FrAfaf@a # 4 i-arvd @@
e ?
1.p,qandrareinGP./p,quWﬂUﬁ
# g

2.Inp,IngandInrarein AP. / Inp,inq 3R
Inr FHACGK A0 7 gl

MOB: 9795977779,9795977776 LUCKNOW- INDIRA NAGAR, ALAMBAGH ‘Come to Learn...Go to Serve...!




Select the correct answer using the code given

below:/ﬁ%ﬁ’%ﬁ’aﬁﬂmww
3ecR AT :

(a) 1 only / shdel 1

(b) 2 only / Hdel 2

(c)Bothland2 / 1 3R 2 =t

(d) Neither 1nor2 / & @ 1, T g 2

43, If cota and cot 8 are the roots of the equation
x? — 3x + 2 = 0, then what is cot(a + f8) equal

to? / TG cota R cotp THMIOT x% — 3x +
2=0, % 7 &, A cot(a + B) FEH R &

?
@5 (b) 3
(©) 2 (d)3

44. The roots a and S of a quadratic equation, satisfy
the relations a + f = a? + % and af = a?p>.
What is the number of such quadratic equations?

| a AR p TR cfaerd T & HeT § S
e a + B = a? + f2 3R ap = a?p? EI#I’HT:ID'VCI
N gl

@20 (b) 2

(©) 3 (d) 4

45. What is the argument of the complex number

;ig,wherei =+/—17 /| GfF"y g&ar ;ig,
el i=+V—1 g, T P FAT § 2

(a) 240° (b) 210°

(c) 120° (d) 60°

46. What is the modulus of the complex number
cos 91 G  where i = =17/ WIEAH TEAT

cos §—isin @’

cos 6+isin 8 PR - )
———, T8l i = V~1 & AS FAE
1
(@3 ()1
3
Ok (d)2

47. Consider the proper subsets of {1, 2, 3, 4}. How
many of these proper subsets are superset of the

set{3}?7/ {1,2,3,4} % 3 3U@HIA W

6

48.

49.

50.

faaR SIS | &1 3R suaHeaat 7 @
fordet Togeaa (3) & fwseaw § 2

(@5 (b) 6

7 (d)8

Let p, q and r be three distinct positive real
p q T

qQ v p
r p q
following is correct? / HlT olifolT f& p, q 3R

r il 3Hed-37e191 (fAeet) UelicAs aredides

numbers. If D = , then which one of the

p q r
ven gl afe p=|q¢ r p|§ ar
r p q
feAfaf@a & & sia-ar v agr g ?
(a) D<O (b)D< O
(c)D>0 (d) D=0
What is the sum of the last five coefficients in the

expansion of (1 + x)° when it is expanded in
ascending powers ofx ? / S& (1+ x)° T x &I
Hm'é‘r(aa‘cﬁgé)mﬁﬁwuﬁmdldl g ar
S8 YN H A die 0Tl & AEThel &1
g ?

(a) 256 (b) 512

(c) 1024 (d) 2048

Consider the following in respect of a non-
singular matrix of order 3: / @If¢ 3 dTel Teh

GhAUNY 3Tegg & Tl & fAefafad w
R A9

1. A (adjA)=(adjA) A
2. |adj A|=|A

Which of the above statements is/are correct? /
3UF HYAT H F HT-AVE TE R ?

(a) 1 only / dhael

(b) 2 only / shael 2

(c)Bothland2 / 1 3R 2 g=t

(d) Neither 1nor2 / s ar 1, o & 2

MOB: 9795977779,9795977776 LUCKNOW- INDIRA NAGAR, ALAMBAGH ‘Come to Learn...Go to Serve...!




51. The center of the circle (x-2a)(x-2b)+(y-2¢)(y-
2d)=0is/ Fed (x-2a)(x-2b)+(y-2¢)(y-2d)=0
T Sheg DIT-AT § ?

(a) (2a, 2¢) (b) (2b, 2d)

(©) (a+b, c+d) (d) (a-b, c-d)

52. The point (1, -1) is one of the vertices of a square.

If 3x4+2y=5 is the equation of one diagonal of the
square, then what is the equation of the other

diagonal? / ﬁq (1,-1)fFer Tt &1 v ofW &)
Ife g1 & T [aapoT &1 FHIHIOT 3x+2y=5

g, o gax Rl 1 FeeRor T ¥ 2

(a) 3x-2y=5 (b) 2x-3y=1

(c) 2x-3y=5 (d) 2x+3y=-1

53. Let P(X, y) be any point on the ellipse

25x% + 16y? = 400.1fQ(0, 3) and R(0, -3) are
two points, then what is (PQ+PR) equal to? /
A AT & P(x, y) fReT dreged 25x% +
16y? = 400 W &5 g g1 I Q(0, 3) 3R
R(0,-3)ar g & (PQ+PR) fohder sre &
?

(@) 12 (b) 10

(©38 (d) 6

54. If the circumcentre of the triangle formed by the
lines x+2=0, y+2=0 and kx+y+2=01is (-1, -1),
then what is the value of k? / If¢ I@T3T x+2=0,
y+2=0 3 kx+y+2=09 5= ST &1 IRy
(-1,-1) &, @ k T AT F41 72

(@)-1 (b) -2

©1 (d)2

55. In the parabola, y? = x, what is the length of the
chord passing through the vertex and inclined to

the x-axis at an angle #? / 9@l y? = x #,N¥
¥ TR arell 3R x-3787 & 3R 6 HIoT &
S :5:% Sirar &1 ofFeTS Far & ?

(a) sin @ .sec? 6 (b) cos 8 .cosec? 9
(c) cot B .sec? 6 (d) 2tan 6 .cosec? 6
56. Under which condition, are the points (a, b), (c,

d) and (a-c, b-d) collinear? / fFT gfaseyr &

7

57.

58.

59.

60.

61.

3icdd, &g (a,b), (¢, d) 3R (a-c, b-d) @ §

?

(a) ab=cd (b) ac=bd
(c) ad=bc (d) abc=d
Let ABC be a triangle. If D(2, 5) and E(5, 9) are

the mid-points of the sides AB and AC
respectively, then what is the length of the side

BC? / AT ST 7 ABC Weh f38[eT &1 IS
D(2,5) AR E(5, 9) A AB AR AC & HEF-Tg
g, @ $oT BC T oFaTg & § ?

(@) 8 (b) 10
(c)12 (d) 14
If the foot of the perpendicular drawn from the

point (0, k) to the line 3x-4y-5=0is (3, 1), then
what is the value of k? / If¢ ﬁg (0,k) & X@r
3x-4y-5=09% WA T & FT 9 (3,1) &,
k T AT AT g ?

(@3 (b) 4
(© 5 (d)6
What is the obtuse angle between the lines whose

slopesare 2 —v3and 2 ++/3? / 3«1 Y@T311 &
g &1 31 ST FAT 8, STl gguran
2-V33R2+V3 %7

(a) 105° (b) 120°
(c) 135° (d) 150°
If 3x-4y-5=0 and 3x-4y+15=0 are the equations

of a pair of opposite sides of a square, then what
is the area of the square? / Ifg 3x-4y-5=0 3R

3x-4y+15=0 &l a7 T FFa@ M3t &
Teh GIHA & FHRT g, ar 997 FT aThd AT
g7

(a) 4 square units / 4 T3 SHES

(b) 9 square units / 9 I IHS

(c) 16 square units / 16 TIT FHS

(d) 25 square units / 25 T3 SHS

What is the length of the diameter of the sphere
whose centre is at (1, -2, 3) and which touches
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the plane 6x-3y+2z-4=0? / 38 el & A&
T oFaS FAT § fSEH Feg (1, -2, 3) W
3R S A 6x-3y+22-4=0 FI TIT HIAT &
"

(a) 1L unit / 1 &S
(b) 2 units / 2 SHS
(¢) 3 units / 3 SHIS
(d) 4 units / 4 SHS

62. What is the perpendicular distance from the

- ine X0 =¥=0 _ 20, g
point (2, 3, 4) to the line =0 = ?

(234) & Y@r 2 =12 =20 &y ofa gl @
g7

(a) 6 units / 6 SHS

(b) 5 units / 5 SFHS

(c) 3 units / 3 SFS

(d) 2 units / 2 SHS

63. If a line has direction ratios <a+b, b+c, c+a>,
then what is the sum of the squares of its

direction cosines? / Jf¢; TRl @1 & k-
HAATT <a+b, b+c, c+a> g, dl s&er
feerpIsan3it & geif &1 Jerhe AT § ?

@) (a+b+c)? (b) 2(a+b+c)
(©3 (1

64. Into how many compartments do the coordinate
planes divide the space? / fGaFear

(THATE/EIT) Ft [Aéens Tade fhdar 3u@st

# Rafda =a & ?
(a) 2 (b) 4
(©) 8 (d) 16

65. What is the equation of the plane which cuts and
intercept 5 units on the z-axis and is parallel to

xy-plane? / 3 HHA T THIRIOT FIT § ST
z-318T T Teh A WUS 5 AT (SHIS) Hream &
3R xy-dd & FATK & ?

(a) x+y=5 (b) z=5

66.

67.

68.

69.

70.

(c)z=0 (d) x+y+z=5
If @ is a unit vector in the xy-plane making an
angle 30° with the positive x-axis, then what is

dequalto? / TG a , xy-del H Th AES
(HS) ARE & ST UllcHS x-318T & a1 30°
FT HIUT AT &, ar a frgs T § ?

V3i+j V3i-j
@2 Ok
i+V3f i—V3j
O~ =2

Let A be a point in space such that |E<1’| =12,
where O is the origin. If 04 is inclined at angles
45" and 60" with x-axis and y-axis
respectively, then what is 04 equal to?/ #TeT
eifa o A feerears (@dAfSe/edw) & v tar
fig & & [04] = 12 &, Stef 0 7-fg &1 afg
0A with x-378T 3iR y-31&T & TTY HHA: 45°
3R 60° FT FIVT AT &, df 04 fhash SRR
g ?

(@) 6i+ 6] +2k (b) 6 + 6v2] + 6k
(c) 6v2i + 6] + 6k (d)3v2i+3j+6k
Two adjacent sides of a parallelogram are

2i — 4j + 5k and i — 2j + 3k. What is the
magnitude of dot product of vectors which
represent its diagonals? / T FHIR agraia Fr

ar Tieethe (3Me=T) 20 — 4f + 5k 3R
i—2j43k g Aot = AFERAT FE arer
afeRt & (f9eg) JUAh @1 IRATT 41 § ?

(a) 21 (b) 25
() 31 (d) 36
If|@ % b|? + |d.b|* = 144 and |G| = 4, then what

is |b| equal to?/ T |d x b|? + |d.b|? = 144
3R |d| =4 &, ar|b| Fras R & ?

(@3 (b) 4
(©6 (d)8
If the vectors @ = 28 —3j + k, b = i + 2j — 3k

and ¢ = j + pk are coplanar, then what is the
value of p?/ Ife; |fger d = 21— 3f + k,
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b=1+2j-3k3R ¢=j+pk TATNT &
p P AT FIT & ?

(@1 (b) -1
(©5 (d)-5
2 3_
71. What s lim,_,; % equal to? /
2 3_

lim,_,; “ = foREd S § 2
(@1 (b) 2
(©3 (d6é

72. The radius of a circle is increasing at the rate of
0.7 cm/sec. What is the rate of increase of its

circumstance? / U Jed Fr A=ar 0.7 cm/sec
e & g¢ W &l sHA IR & Fead F X
FT g ?

(a) 4.4 cm/sec
(c) 8.8 cm/sec

(b) 8.4 cm/sec
(d) 15.4 cm/sec

. x*-1 . x3=k3
73. If llmx_>1 ﬁ = llmx_>k m > where k # 0, then

4_
what is the value of k? IfE lim, ;= L=

x—1

limxﬁk%, @l k#0 &, d k & AT &1
g7
2 4
(@3 (b) 3
©3 (d)4

74. The order and degree of the differential equation
2

"
k Z_z = f [1 + (Z—i) ]3 dx are respectively /

2
s - [ 2 o
FIfT 3R a1 (ST v f3a) waver - ©
(@1and1 /1 3R 2
(b)2and3 / 2 3R 3
(c)2and4 / 2 3R 4
(d1and4 /1 3R 4

75. What s lim, w

liquom"t’cﬂww%?

(a)-1

(c) e

equal to? /

(b) Zero / [
1
) -2

9

76. If f(x) = 3x2 — 5x + p and f(0) and f(1) are
opposite in sign, then which of the following is

correct? / TG f(x) = 3x? — 5x + p AR £(0)
ARF(1) faulla RDeg & §, O Aeafaf@a #

q HleT-ar T § ?
(a) -2<p<0 (b) -2<p<2
(c) O<p<2 (d) 3<p<5

77. If %% = c + 40¢, where c is an arbitrary constant
and ¢ is a function of 8, then what is ¢ df equal
to?

/ee‘p=c+49<p,3|ETUcWQ—ﬁb_t§3-ﬂT%
3R @, 0 F T ool 5, d @ do fFas

R g ?
(a) bdg (b) -0dg
(c) 4 0dy (d) —40dg

78. If p(x) = (4e)?*, then what is [ p(x) dx equal to ?
| I p(x) = (4e)?* &, d@ [p(x) dx Thae

ST 7 ?
p(x)

p(x)
(@) 1+21n 2 tc (b) 2(142n 2) te
2p(x) p(x)
(C)1+ln4+c (d)1+zn2+c

79. What is the value of fonm(tan3 x+tanx)dx? /
fon/‘}(tan3 x + tanx)dx FT AT FIT § ?
1 1
@ (b) 5

(1 (d)2
80. Let y = 3x2 + 2. If x changes from 10 to 10.1,

then what is the total change iny? / T foIT
fF y=3x2+2 g T x10F gRafda g
10.1 g1 St &, al y & el IRaclel &1 § ?

(a)4.71 (b) 5.23
(c) 6.03 (d) 8.01
81 If f(x) = 2% where xeR, is to be continuous at

X

x=0, then the value of the function at x=0 / If¢
f(x) =
dl x=0 W Welel & Al

(a) should be 0 / 0 gi=T TTfRT
(b) shouldbe 1 / 1 BT AIRT

sin

xx,aﬁxeR,ﬁ x=0 R Tdd gl g,
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(c) should be 2 / 2 =T =fgT
(d) cannot be determined / fiRa #Er fhar o
gehdT
82. The solution of the differential equation
dy = (1 +y?)dxis /| 3dehel HHIAIOT
dy = (1 +y?)dx &1 gl &
(@)y=tanx+c (b) y =tan(x + ¢)
() tan"(y +¢) = x (d) tan"1(y + ¢) = 2x
83. What s [(e'°8* + sinx) cos x dx equal to ? /
[(e'8* + sinx) cosx dx fhEsh SR g

sin? x

(a) sinx + x cosx + +c

sinZx

2

(b) sinx —xcosx + +c

i 2
. sin®Xx
(c)xsmx+cosx+T+c

sin?x
2

(d) xsinx — xcosx + +c
What is the domain of the function f(x) =
cos™H(x — 2)? Welel f(x) =cos (x —2) ST

84.

SIHT (Id) Fa1 8 ?
@ [1,1] (b) [1, 3]
(© [0, 5] (@ [-2,1]

85. What is the area of the region enclosed between

the curve y? = 2x and the straight line y = x? /
b y?=2x IR WA W@T y=x & dig
afkeg 817 & &% FT § ?

@5 (b) 1

©3 (d) 2

If f(x) = 2x — x?, then what is the value of
f(x+2)+ f(x — 2) whenx=0? / Ifg

fx) =2x—x%a f(x+2)+ f(x — 2) F AT,
38 feufd & S9x=0 &, &1 gem ?

(a)-8 (b) -4

(08 (d) 4

If xmy™ = a™*™™, then what isZ—zequal to? / If¢
xMy" = a™*" g, HT%WW%’ ?

ﬂ m
(@~

86.

87.

(b) =~

Y
nx

10

88.

89.

90.

9L

92.

mx ny
(C)E (d)——
. dx dx
What is fx(x"+1) equal to? / fx(an)
T & ?
1 n "+1
@z () +c ) In(=5) +c

@i (Z2) +c

xn

© In(555) +e

What is the minimum value of |x — 1|, where
X € R? |x — 1| &I goIdH AT &7 §, STal
X ER %‘7

(@0 ()1

(©2 (d-1

What is the value of k such that integration of

3x2+8—4k . :
—— with respect to x, may be a rational

function? k T a8 AT &1 & o gs AT
2,9
Ww%aﬁﬁmﬂ,wqﬁﬁu

Holel 8 Tohdl g 2

(@0 ()1
(©2 (d)-2
Consider the following statements for

f) =e ™/ fx) =™ & faT,
farafaf@a s« W faar AT .

1. The function is continuous at x=0. / x=0 9T
olel HAD &

2. The function is differentiable at x=0. / x=0 9

Thelel 3ideholelld ¢ |

Which of the above statements is/are correct? /
3T HYAT A § HlT-T/A TE LR ?

(a) 1 only/ shderl

(b) 2 only / Hhael 2

(c)Bothland2 / 1 3R 2 gt

(d) Neither 1nor2 / s ar 1, o & 2

What is the maximum value of sinx.cosx ? /
sinx.cos x &7 3fHdH AT F1 § ?

(@2 (b)1
©3 (d) 2v2
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xX43-x_9

93. Whatis lim,_, Sk ~

lim,_o == frEd aOeR ¥ 2

(@0

(b) -1

©1

(d) Limit does not exist / HHAT I H¥dca g1

3

94, What is the derivative of tan™! x with respect to
cot™lx? / cot™lx & HEY H (% HMILT)
tan~! x T 3deholal AT § ?

(@)-1 ()1
OF (@ 75
95. The function u(x, y)=c which satisfies the

equal to?/

differential equation x(dx-dy)+y(dy-dx)=0, is/
Helel u(x, y)=c , Sil 3idehel GHIPIOT x(dx-
dy)+y(dy-dx)=0, &I H@W HT &, PleA-AT &
?
@x*+y? =xy+c (b) x*> + y?> = 2xy + ¢
©Ox*—y*=xy+c () x?—y2=2xy+c

96. What is the minimum value of 3 cos(4 +
7) Where A€R? / 3 cos(A +3) T ~ATH HIef
T §, STel AER § ?
(a)-3 (b) -1
©0 (d)3

97. Consider the following statements: / feF=Ifeliad
FUAI W TR hfTTw :
1. The function f(x) = In x increases in the
interval (0, ). / ®elel f(x) = lnx 3Ta’rel (0,
) H qYAT gl
2. The function f(x) = tan x increases in the
interval (—%,%) / f(x) =tanx Welel
sierrer (=1,5) #F ata ¥
Which of the above statements is/are correct?
(a) 1 only / dhael 1
(b) 2 only / Shdel 2

11

(c)Bothland2 / 1 3R 2 =t
(d) Neither 1nor2 /T ar 1, o & 2

98. Which one of the following is correct in respect of
thegraphofy=xlj? / y=xlj & I & JaY
H, ArAfaf@d & Sid-a1 e HEr § ?
(a) The domain is {x € R|x # 1} and the range is
the set of reals. / 3AA {x € R|x # 1} § 3R W

(357 areafash qEan3it &1 wed ¢ |
(b) The domain is {x € R|x # 1}, the range is
{y € R|y # 0} and the graph intersects y-axis at

(0,—1). /{x € R|x = 1} 3R §, {y € R|y # 0}
T & 3R I 3787 F (0,-1) R wfaese
T Bl

(c) The domain is the set of reals and the range is

the singleton set {0}. / YA« ARAfdSh TEATIT

1 T § 3R W e Foged (0)
(d) The domain is {x € R|x # 1} and the range is
the set of points on the y-axis. / SI&sT
{x € R|x # 1} § 3R W y-316T W S=g3it
Ty gl

99. What is the solution of the differential equation

dy\ _ dy\ _

In (E)—x?/mﬂmwln (a)—x T
gl FAT § ?
@y=e*+c byy=e*+c
QDy=Inx+c (dDy=2nx+c

100. Let [ be the length and b be the breadth of a
rectangle such that [ + b = k. What s the

maximum area of the rectangle? / #HTeT IS0
for T 3Id A ders | R T b 3
ghR & 6 [+ b=k &1 3m3a & 3w

&%l FAT & ?
(a) 2k? (b) k2
©% @

101. The numbers 4 and 9 have frequencies x and
(x — 1) respectively. If their arithmetic mean is

6, then what is the value of x? / I&IT3T 4 3T
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102.

103.

104.

105.

9 & IRERATY HAT: x IR (x —1) &1 IR
3APGATTIR ATET 6 §, af x ol AT T ¢

:?

()2 (b) 3

(04 (do5

If three dice are rolled under the condition that
no two dice show the same face, then what is the
probability that one of the faces is having the

number 67 / IfE AT IrAT A 5T AT W
G AT & 3 & Reedt o ar ot
W AT Belsh I Aal 7TC4N, aF 39 a1d
Fr FI1 ITR-SAT & F T Foasr 9T T&IAT 6
3meefr?

(@2 OF

©3 @

If P(AUB) =2,P(AN B) = zand P(not A) = -,

then which one of the following is not correct? /
1

A P(AUB) =2, P(AnB) =1 3N

3

P(notA):% g, ar a=fof@a 7 @ sla-ar
/A E 22 P(B) = 5

3
(b) P(AN B) = P(A)P(B)
(c)P(AUB) >P (A)+ P (B)
(d) P(not A and not B) = P(not A)P(not B) /
P(not A 3R not B) = P(not A)P(not B)
The sum of deviations of n numbers of
observations measured from 2.5 to 50. The sum
of deviations of the same set of observations
measured from 3.5 is -50. What is the value of n

?/n FETON & 2.5 AT T Gt a1
TR 50 &1 W&t & 3 T & 3.5
¥ AT 0 ATeedr 1 Aerhe -50 g1 @ T
AT FAT n § ?

(@) 50 (b)60 (c) 80 (d) 100
A data set of n observations has mean 2M,

while another data set of 2n observations has
mean M. What is the mean of the combined data

sets? / nW&TUN & Ueh 3HiehsT HIE (HHTUY)
FT ATET 2M g, SAdfh 2n T8I0 o Teh 3T

(GEY) 3HiehsT FH=IT & AT MY HIad

3MTehsT HIE (HHTIT) T AT T § ?

(aM

OF=

©5

aM
(d) =~

Directions for the following three(03) items: /
3T NF(03) AT & fow [der -
Read the following information and answer the

three items that follow : / AFafaf@a IEHRT
Fr gfeu 3R 3eTer AT 99T & 3cal GITaIv

Number of students

Marks Physics Mathematics
10-20 8 10
20-30 11 21
30-40 30 38
40-50 26 15
50-60 15 10
60-70 10 6

‘ faeanfar & gear
i siifas faarer | aforg
10-20 8 10
20-30 11 21
30-40 30 38
40-50 26 15
50-60 15 10
60-70 10 6

106. The difference between number of students
under Physics and Mathematics is largest for the

interval / #ifas o= 3R a1fog &
faeafdat & gear & T &1 3R e
3T H ATHAH § ?

(a) 20 - 30
() 40 - 50

12

(b) 30 - 40
() 50 - 60
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107. Consider the following statements: /

fArAfai@d Yl W faar Hifaw
1. Modal value of the marks in Physics lies in the

interval 30-40. / #ifas QT & 34T &1
SEeleh I, AT 30-40 H RUa g |

2. Median of the marks in Physics is less than

that of marks in Mathematics. /#ifder faaimer &
3epi S AEFRT (HIfSTA), 0T H 3Hepi Hr
AT & FA §
Which of the above statements is/are correct? /
ST FUe # W PeEY T Y
(a) 1 only / hael 1
(b) 2 only / Shdel 2
(c)Bothland2 / 1 3R 2 =i
(d) Neither 1nor2 /T ar 1, a & 2

108. What is the mean of marks in Physics ? / #ifde
faate & 37ept &1 AT fohder § ?

(a)384 (b)39.4 (c)40.9 (d)41.6
109. What is the standard deviation of the

observations

_\/gy _\/gf_\/zl_lJ 1;\/1;\/5;\/6?

/ gaToI

_\/gy_\/gf_\/zl_lj 1;\/1;\/§p\/g I Hlelch

e FaT & 2

@+vV2 (b)2 ©2v2 (d)4

110. If Y x; = 20, Y. x;% = 200 and n = 10 for an
observed variable x, then what is the coefficient

of variation ? If¢ frdT ufdiad =¥ x & T
Yx; =20,Yx;2 =2003Rn=10 g ar
fareRoT ToTeh Far g 2

(@)80  (b) 100 (c) 150

111. What is the probability that February of a leap
year selected at random, will have five Sundays?

/ 38 o1 &1 FAT Gkl & f areesar g9

(d) 200

112.

113.

T TH AN (T av¥) & war H g
AR gher ?

1 1 2
@: s © (d)1
The arithmetic mean of 100 observations is 40.

Later, it was found that an observation ‘53’was
wrongly read as ‘83’. What is the correct

arithmetic mean? / 100 Y&TUT T THTAT
AT 40 g1 91 H, Ig I I R T
U6TUT 53 &I ITelcr & 83 9g Toldr ar=m |

eI AR ATET &7 § ?

(@) 39.8 (b)39.7 (c) 39.6 (d)39.5
A husband and wife appear in an interview for
two vacancies for the same post. The probability

of the husband’s selection is ; and that of wife’s

selection is % . If the events are independent,
then the probability of which one of the
followingis% ? | T & 9g Fr ar RiFaar &
foT ush 9fd 3R gl T d@efcrr & fov
softwd Ul 9 & T T A i -
A Tt F T I B TREA - ¥ AR
I geAt F94T g, df Arfaf@a & @
R STfreheT - ¥ 2

(a) At least one of them will be selected / 3T
¥ $A-Q-HA fhdll Th & AT ST

(b) Only one of them will be selected / 378 &
shdel TH &I & AT Seam

(c) None of them will be selected / 378 &
foelt ar ot FTET g Seen

d) Both of them will be selected / 3T Gl=il &I
el SITudm

114. A dealer has a stock of 15 gold coins out of

which 6 are counterfeits. A person randomly
picks 4 of the 15 gold coins. What is the
probability that all the coins picked will be

MOB: 9795977779,9795977776 LUCKNOW- INDIRA NAGAR, ALAMBAGH ‘Come to Learn...Go to Serve...!




counterfeits ? / Teh fadier & arF 15 Fof
Hersit (Reent) &1 darg & S8 4 6 el
(@Ie) 81 T hidkd 15 FaOT Harsih &7 & 4
ArETSAT AT &1 &1 TR § & I =
g e Srelr 8 2
1 4 6 15
@5 Oy @57 (do;
115. A committee of 3 is to be formed from a group
of 2 boys and 2 girls. What is the probability that

the committee consists of 2 boys and 1 girl ? /
ar (2) srerhi 3R ar (2) T3t & wh
g # 3 &1 wF WAl S5 e gisw o
Fr F1 TR ¢ & 5@ @fafa 7 2 s
3R 1 srferer & ?
@ ®; ©; @3

116. In alottery of 10 tickets numbered 1 to 10, two

tickets are drawn simultaneously. What is the
probability that both the tickets drawn have

prime numbers ? / 1 & 10 d% H&IIRd 10
feeret &1 T @lell # &t Ay ar feae
ey St & | T yrafear € 5 @erer av
et feehet 9X 3T HEAT gl ?
1 1 2 1

@ by ©O©OF @3

117. Let X and Y represents prices of a commodity in
Kolkata and Mumbai respectively. It is given that

X =65Y =67,0y =2.5,0y =3.5and r(X,Y) =
0.8 . What is the equation of regression of Y on X

? | AT NfAT o X 3R Y shaAer: srelehrar
3R A 7 el avg i e 7 g §
7 feam g3 & & X = 65,7 = 67,05 =25,
oy =35andr(XY)=08 gl X WY &
AT (RARMT) T FHRIOT FAT § ?

(a) Y=0.175X-5

(b)Y=1.12X-5.8

(©)Y=1.12X-5
(d)Y=0.17X + 5.8

14

118.

119.

120.

Consider a random variable X which follows
Binomial distribution with parameters n = 10

andp = % . ThenY = 10 - X follows Binomial
distribution with parameters n and p
respectively given by / Teh diefeded aX X W

fram AT S wr@et n=10 I p=: F
Y gfaue dee HT ITEOT AT gl dF Y =
10 -X 9rell n 3R p & @Y gfdUg dcod &
3TEOT YT § 39 & # n3iRp &F AT
HHA ;8

(a) 5,% (b) 5,% © 10,% (d)1o.§

If A and B are two events such that P(A) = 0.6,
P(B) = 0.5 and P(ANB) = 0.4, then consider the

following statements: / I A 3R Bar geaATT
39 Y$R & 1 P(A) = 0.6, P(B) = 0.5 and
P(ANB) = 0.4 §,dr AeAfaf@d U=l W
foar fiST

1.P(ANB) = 0.9

2.P(B|A)= 0.6

Which of the above statements is/are correct? /
3T HYAT A § RlT-T/A TE LR ?

(a) 1 only / shael 1

(b) 2 only / FHael 2

¢)Bothland2 / 1 3R 2 gm=r

(d) Neither 1 nor2 / a7 @ 1, 5T & 2

Three cooks X,Y and Z bake a special kind of
cake, and with respective probabilities 0.02, 0.03
and 0.05, it fails to rise. In the restaurant where
they work, X bakes 50 %, Y bakes 30 % and Z
bakes 20% of cakes. What is the proportion of

failures caused by X? / GIGI mé'U'X,YﬁTZ Teh
faIY gehpRaT deh FA1d 8, STET b & Sh
JhR H o defel (B EaA) FHr ITiR—¥waT
%A : 0.02, 0.03 3 0.05 g1 o T&a T &
J HH A & Tl & ddh 50 % b X Farr
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g 30% FH Y F4aT § 3R 20 % & Z 37faTel T § ?

SATT §1 X & HROT gled aTell TAHATIN HT (a)% (b) =

19 28
> 55 ()

15
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TEST PAPER NDA 2020 SET A
ANSWER KEYS

1./ C 31. A 61. D 91. | A

2. A 32. | C 62. | B 92.|C

3./B 33.| B 63. | D 93. A

4. C 34. | A 64. | C 94. | A

5./D 35. | B 65. | B 95.| B

6. C 36. | C 66. | A 96. A

7. A 37.|D 67. C 97. C

8. C 38.| D 68. | C 98. B

9. B 39. | D 69. A 99. |A
10. | D 40. | C 70.|B 100. | D
11. | C 41. | C /1. |D 101. | B
12. | D 42. |1 C 72. A 102. | C
13. | C 43. | B /3. C 103. | C
14. | B 44. | D 74.| B 104. | D
15. | C 45. | A /5. | A 105. | B
16. | C 46. | B 76. | C 106. | C
17.|D 47. | C /7. B 107. | A
18. | A 48. | A /8. B 108. | C
19. | B 49. | A 79.| B 109. | B
20.|A,B 0. A 80. | C 110. | D
21. | C 51. | C 81. B 111. | B
22. | C 52. | C 82.| B 112. | B
23.| B 53. | B 83. C 113. |A
24.| D 54.|C 84. B 114. | A
25. | A 55.| B 85.| C 115. | D
26. | D 56. | C 86. | A 116. | C
27.| B 57.| B 87.| B 117. | B
28. | B 58. | C 88. A 118. | D
29. | B 59. | B 89. | A 119.| D
30. D 60. C 90. C 120.| B

16
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