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1.1

12.

IMPORTANT INSTRUCTIONS

This Question Booklet contains 100 questions in all.

. All questions carry equal marks.

Attempt all questions.

. Immediately after commencement of the examination, you should check up your

Question Booklet and ensure that the Question Booklet Series is printed on the top
right-hand corner of the Booklet. Please check that the Booklet contains 40 printed
pages including four pages (Page Nos. 36 to 39) for Rough Work and no page or question
is missing or unprinted or torn or repeated. If you find any defect in this Booklet, get it
replaced immediately by a complete Booklet of the same series.

If there is any sort of mistake either of printing or of factual nature, then out of English and
Hindi versions of the questions, the English version will be treated as standard.

You must write your Roll Number in the space provided on the top of this page. Do not write
anything else on the Question Booklet.

An Answer Sheet will be supplied to you separately by the Invigilator to mark the answers. You
must write your Name, Roll No., Question Booklet Series and other particulars in the
space provided on Page-2 of the Answer Sheet provided, failing which your Answer Sheet
will not be evaluated.

. You should encode your Roll Number and the Question Booklet Series A, B, C or D asit is

printed on the top right-hand corner of the Question Booklet with Black/Blue ink
ballpoint pen in the space provided on Page-2 of your Answer Sheet. If you do not encode or
fail to encode the correct series of your Question Booklet, your Answer Sheet will not be
evaluated correctly.

Questions and their responses are printed in English and Hindi versions in this Booklet. Each
question comprises of four responses—(A), (B), (C) and (D). You are to select ONLY ONE correct
response and mark it in your Answer Sheet. In case you feel that there are more than one
correct response, mark the response which you consider the best. In any case choose ONLY
ONE response for each question. Your total marks will depend on the number of correct
responses marked by you in the Answer Sheet.

In the Answer Sheet, there are four circles—(A), (B), (C) and (D) against each question. To
answer the questions, you are to mark with Black/Blue ink ballpoint pen ONLY ONE circle
of your choice for each question. Select only one response for each question and mark it in
your Answer Sheet. If you mark more than one circle for one question, the answer will be
treated as wrong. Use Black/Blue ink ballpoint pen only to mark the answer in the Answer
Sheet. Any erasure or change is not allowed.

You should not remove or tear off any sheet from the Question Booklet. You are not allowed to
take this Question Booklet and the Answer Sheet out of the Examination Hall during the
examination. After the examination has concluded, you must hand over your Answer
Sheet to the Invigilator. Thereafter, you are permitted to take away the Question Booklet
with you.

Failure to comply with any of the above instructions will render you liable to such action or
penalty as the Commission may decide at their discretion.

e d : e w1 fed) T 30 IR % S I8 W T 2| D 00 R A




1.

The vector o =(2,-5,3)eV;3(R) is
a linear combination of vectors
a;=(1,-3,2), a;=(2,-4,-1) and
oz =(1,-5,7). This is

(A) true

(B) false

(C) Neither (A) nor (B)

(D) sometimes true and some-
times false

The set
S.={(1,0;:0), . 1; 0); (1; 1,:1),:(0, 1,,0)}
is
(A) not a basis set Q%%
[
(B) a basis set
(C) Both (A) and (B)

(D) None of the above

If the mapping f:V,(R) > V,(R) is
defined as f(x,y)= (x>, y%), then
fis

(A) linear
(B) non-linear
(C) non-homogeneous

(D) None of the above
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4. Let U and V be the vector spaces

over the field F and let T is a linear
transformation from U into V. If U
is finite dimensional, then

(A) rank (T)-nullity (T)=dim (U)
(B) rank (T') + dim (U) = nullity (T)
(C) rank (T)+ nullity (T') = dim (U)
(D) Both (A) and (B)

Let V be the vector space of 2x2
1.2
matrices over R and let B = [O 3} .

Let T:V -V be a linear transfor-
mation defined by T(A)=AB-BA,
then the dimension of kernel k of
T is

A) 1
€ 3

(B) 2
(D) 4

The characteristic polynomial of
the matrix

o R e |
b e R e
1-=-1. .2

is

(A)s =22-632+0x -4
B).:2A2 4632 +9%—4
(€):: AT 4607 +0%.4:4

D) =2°36)= —9x+4

(T
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1. dgfew

a=(2-5,3)cVy(R), dfesi
o =(1,-3,2), o,=(2-4,-1) 3K
oz =(1,-5,7) F Raw FASE 2l T8

(A) @& =
(B) Tord B
(C) T 7 (A) 7 & (B)

(D) =t w& 3K +ft T 7

. 9H=d

S={10,0),(1,10),(1,11),(0,1,0)

(A) TH YR gg=F TE B

(B) T MUR WA @ E%%
© @A) ¥k (B) P

(D) 39w § ¥ S5 T
LoAfg wEREM f:V,(R) - Vu(R),
fle,y)=(°y°%) wm vl g,
LU
A) =
(B) RE
(C) Fremi
(D) 9w o & +E T
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4. 9 % U 3R V, &9 F W qfew gafdat

g3 gm % T, US Vi Wes uiwd
2 Ffe U oitfim smmh 2, @

(A) & (T)-3&@ (T) = 3mm (U)
(B) & (T)+ ™™ (U) = vy (T)
(C) & (T)+ =1 (T) = 3m™ (U)
(D) (A) 3 (B) g+

. W %V, R | 2x2 Ieggl H afem

Ay 8 3 A T B=[c1) ﬂrrmﬁs

T:V>V th few ufedr g,
T(A)= AB - BA 3Rl Uity 8, @ T
T kT A @

@A) 1 (B) 2
€) 3 (D) 4
. IR

2 -1 1
A=|-1 2 -1
1 -1 .2

1 fyenafe sgue @
A) -A3-6r2+90-4
B) A3 +61%2+91-4
(C) A2 +6A%2+9r+4

(D) -r3+6Aa%2-90+4
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7.

8.

10.

If » is the characteristic value of

an invertible matrix A, then ﬂ is
the characteristic value of

A) A
(B)
(\®)
(D)

transpose of A

adj A EiE
PA ElES

The modulus of eigenvalues of an
orthogonal matrix is

(A) O
B) -1
© 1
(D) 2

If - flx,y)=x%+y® -3x-12y+20,

then f(x,y) has minima at

@A) =1, -2)
B (1, 2)
<€ (1, -2
(D) (0, 0)

1
Limit 2x-1 is
x—1

(A) O
B) 1
C) 2

(D) Does not exist

03/FH/CC/M-2023-19/169-A
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11.

12.

13.

14.

The function f(x)=sinx is

(A) not continuous on R

(B) not differentiable on R

(C) uniformly continuous on R

(D) not uniformly continuous on R

If f(x)=xsin G) S s O, FL0) 20
then

(A) f(x) is differentiable at x =0

(B) f(x) is not differentiable at
x=0

(C) f(x) is not continuous at
x=0

(D) None of the above

The series 2(—1)”—1;1; is

(A) divergent for every value of p

(B) convergent for every value of p

(C) convergent for p>0

(D) divergent for p>0

The series {\/in3—+1)_\/n_5 } is

(A) convergent

(B) divergent

(C) conditionally convergent

(D) absolutely convergent

OO0 A



7. I TH HFohuuim JEE A H | 11. ®eH f(x)=sinx

sfenafs o ) #, @ '—‘—3—' (A) R W §ad T8 2
Frfrererfors T B (B) R W e &l 2
(A) A (C) R ¥4M &Y & Tad 2
(B) A % grudist Wi (D) R ™ G 9 & waq 7 2
(C) TgHRE A &
(D) 24 12. qﬁf(x)=xsm(i),x¢0,f(0)=0,
8. Th IFUMME NMFE F NFH-TH I ot
i A) flx), x=0 W FIHHE 8
i:) 01 (B) flx), x=0 W E&eE T&l &
©) 1 © flx), x=0 W Had T& =
(D) 2 (D) 39w # @ B T
El{3E]
9. a flx,y)=x>+y®-38x-12y+20, | 1. e syt g E‘?@
A flx,y) =HaE R | n?
A) 1,-2) ® (A) p % &% AW & foau IEwl
B) (1,2 ® (B) p % &% AF % fore i
©) (1,-2) W (C) p>0 % fau sAhmEd
(D) (0, 0) | (D) p>0 % for@ F&r
10. Limit 2e1 2 14. g@e {\(nd +1)-Jn3} #
(A) O (A) R
B) 1 (B) 3mwET
(€) 2 (C) v s
(D) g & @ (D) Friver: s
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15. The radius of convergence of the

16.

17.

03/FH/CC/M-2023-19/169-A

=
power series Y, 2_ 5-2" ¢ is
d+in")

@ 1
E5E
o B8
|
© 3
L
D)

The radius of convergence of the

‘ LAk
power series Y {Z—t is

nn

(A) O
B) 1
€ 2
(D) e

U o= élog (x? +y?) is harmonic,

then its harmonic conjugate is

() ten (%) +iC

(B) cos™? (%) +c

(@] x2+y2+c

(D) sin™? (%) +c

6

18. The value of (j)c

19.

20.

z

: dz , where C
z-1

is the circle | z|=2 with positive
orientation, is

(A)  rei
",
B) et
(C) 2rnei
-
(D) Eﬂel

einz
Th al f =
e e 98C2zz—Sz+2

where C is the circle |z|=1 with
positive orientation, is

s
(A) 3

2n
B) ?
S =
(D) 2ni

In case of Newton-Raphson
method, the roots are

(A) real
(B) complex
(C) Neither (A) nor (B)

(D) Both (A) and (B)

DR R R




-n ez &
15. =m@i® @ {2—_22"} 5 | 18 $o—dz F A, F& C W |z|=2
) T SR % R, R
A i B 2
A) 1 A) mei
Sk B) —ei
1 B) 2
(S
X ©) 2nei
1
& 2 D) g‘rtei
2
16. U@ @ 2{5%} % AlEr $i o
n 19. §.—p——dz ¥ A, 5& C, I
= 2 2z* -5z+2
|z|=1 s Afufe=ra & @ 2, 2
A) 0
B) 1
(B) N
C 2 3
(D)
271
(B) 5
17. 3k u=%log(x2+y2) FmEi® 8, C) =
A ~1LY EEE
o 58 (x)+c (6] 085 20. -twer fafy &, 7@ 8 2
(B) cos‘l(g)+c (A) EILICED
X
(B) @ity
Q) x2+y2+c
(C) T at (A) 7 & (B)
o, | g
i (x)” (D) (a) 3k (B) 3
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21.

22.

23.

Newton’s backward interpolation
formula gives the most appropriate
result

(A) in the beginning of the interval
(B) in the last of the interval

(C) near the middle of the interval
(D) before the beginning of the

interval

L

In Simpson’s 3 the number

G

rule,
of subintervals is

(A) only 2
(B) more than 2
(C) 2 or multiple of 2

(D) Both (A) and (B)

The common area to the circles

r=a and r=({/2)acosb is

A) a?@r-1)
B) 2a?(r-1)
C) a?(m+1)
(D) %(ﬁ =1)

03/FH/CC/M-2023-19/169-A
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24. The partial differential equation by

25.

26.

the elimination of a and b from
z=ax+by+ab is

(&) z=p®+q°
(B) z=px+qy
(C) z=px+qy+pg
(D) z=pg
oz _0z
where p—a and 9 oy
The complete integral of

p2+q2=x+y is
(A) z=(x+a)2+(y—a)2+b
B) z=(x-a)P+{y+a)P+b

C z=@x+aP?+@y-a)*?+b

D) z=2(c+ a2+ 2y -aP/2 +b

where a and b are constants.

The particular integral of

2}2; - ;jazy + 212; =16 log (x + 2y)
is
(A)  2x? log (x +2y)
(B) x?log (x+2y)
(C) xlog(x+2y)
1
D) X+2y

0t AT



21. A FH o F<ETE G G IH

22.

23.

i gl @

(A) IraUe i yESTa A
(B) 3 % oMM o
(C) =< % U & U

(D) =R <l JEIE A TEA

g L few ;) Su-swe i owen
Bl B

(A) has 2
(B) 2 & e
(C) 2 I 2 1 TN

(D) (A) 3R (B) g

T r=a 3N r=(/2)acosh % ==
WY & B

A) a?@m-1)

B) 2a%(n-1)

C) a?(n+1)

2

(D) %(n—l)

03/FH/CC/M-2023-19/169-A
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24.

25.

26.

z=ax+by+ab ¥ a 3R b F faeim
T AMMH ITeehel THEHTT B

() z=p*+q*
B) z=px+qy
(C) z=px+qy+pg
(D) z=pg
. o0z 0z
. 0z g
S’ p=— 3R 2y

pP+g?=x+y H TO USRS @
(A) z=(x+a)P+y-a)P+b
(B) z=(x—a)2+(y+a)2+b

(©) z=(x+a)3/2+(y—a)3/2+b

(D) 2 =—§(x+a)3/2 +%(y—a)3/2 +b

&l a 3R b T 2

2 2
-4 ] +6 2 =16 log (x + 2y)
oxdy oy

w1 foviy AR @

(A) 2x? log (x +2y)

(B) x? log (x+2y)

(C) xlog(x+2y)

1

(D) xX+2y

I RRAR AR ARy - e.r.o.




27. One

root of the equation

x°-8x-2=0 lies between
(A) O and 1
B) 1 and 2
(€] 2and'3

(D) 3 and 4

28. The value of A3(1-x)(1-2x)(1-4x)

29.

03/FH/CC/M-2023-19/169-A
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(A) -48

B) 48

©) -8 El{5ME
=

(D) 24

The unit normal to the surface
x%2+4y?-322-12=0 at the point
(3,2, 1) is

3i+8j-3k

o =

3i+j+k

B SR E £
(B) e

31487 -3k

Q) et
©) 1

(D) 3i+8j-3k

10

30. Which relation is not true for

31.

32.

common catenary?
(A) s=csiny
B) y=csecy

(C) x=clog(secy+tany)

(D) y=ccosh (%)

If the radial and transverse
velocities of a particle are always
proportional to each other, the
path is

(A) an equiangular spiral
(B) elliptic
(C) a catenary

(D) a cycloid

Two spheres of radii r and 1
intersect each other orthogonally.
The radius of the common circle is

(A) 7’17‘2
UL
TS
B) R+,
2. 2
e+
(®) ,/rlz i r22
D) n+n




27. @wiFEm x°-8x-2=0 H T §a | 30. IWME HF0 F U FH-m wey wd
i L L & B
(A) 0 3R 1 ESE (A) s=csiny
el
(B) 1 3R 2 (B) y=csecy
(C) 2 3 3 (C) x=clog(secy +tany)
(D) 3 3R 4 (D) y=ccosh(£}
C
28. A’(L-x)(1-2x)(1-4x) ® qH 7 31. @R el wu ¥ ¥ s s aw
TH-g@ % Hed WA &, df 9y R
(A) -48
(A) T THH-HE G
(B) 48
B
©) -8 (B) deiemmen
(C) T HeTl
(D) 24
(D) TH <ol
29. "m® x?+4y*-3z°-12=0 W fag . .
(3, 2, 1) W 31§ e B 32. ﬁrfﬁﬁ,ﬁmﬁmrlamr%%,@-
T Hl TEEq Vioeaied A Bl IWAME
@) 3i+8j-3k ™ A B R
Ja1 w00
R R r12+r22
i+j+k _
(B)
Jﬁ (B) n+n
o0 e R+t
3i+8j-3k
C) ———
V82 (€] i +s
(D) 3i+8j-3k (D) n+r

03/FH/CC/M-2023-19/169-A 11 I ERN AR - | e.r.o.




33.

34.

35.

03/FH/CC/M-2023-19/169-A

The angle between the pair of planes

2x% -6y -122% +18yz +2xz+ xy = 0

is

(S
B sec(19)
© eost (1)
o (2]

IEI%EI
s
The value of p, so that the plane

x+2y+3z = p touches the central
conicoid x? -2y?+3z%2=2, is

@A) 2
B) 5
€ 4
(D) 1
The number of independent compo-

nents of a skew-symmetric tensor
Aj in an n-dimensional space is

n(n-1)
(A) 5

n(n+1)
(B) 5
(C) n(n-1)
(D) (n+1)

12

36.

37.

38.

If A}k is a tensor of type (1, 2),
then the contracted tensor A
will be a tensor of type

@A) O, 1)

(B) (1, 0)

© @, 1)

(D) (1, 2)

For a simple dynamical system
of n degrees of freedom, the
Lagrangian L is a function of

n
(A) 5 quantities
(B) n quantities

(C) 2n quantities

(D) None of the above

Any simple dynamical system

moves in accordance  with

Lagrange’s equations of the form
oT. =

i oT i
dt\dq, ) oq,
afery . or
B Gt\ag, ) oq,
i oL i
©) G\ ag,
oL

dfaL) !
@) Gt\26, ) 5g,

0

oL
oq,

0

0000 R




33. umael % W 36. M Ay T (1, 2) TER F VW B, @

T gﬁg[ i
2x2 - 6y2 -122° +18yz + 2xz + xy = 0 g Aj 1 SR EM

% o= #1 B0 B A) (0, 1)
EE
@ e (29) B 110 g
© 2, 1)

B) sec! (E) D) (1, 2)
21
" 37. T GEry i Fem, et @
© cos“l(—l) & D 7 Y, W TR L e
n "
(D) sin’! 1_6f) A 3 after
(B) n UR®EN &
34. p H UM, Tk FHAA x+2Yy+3z=p (C) 2n TREY @
o wwas x2-2y%+3z2=2 W
oY W, 7 (D) 39w o & w15 &
A) 2
B 5 38. % GUR TighE @ iasfier g @
frefefea & @ fpm oo wfieor &
(C) 4 AR ?
(D) 1
@A) d aTJ oT _
35. n-foflm Tmfd 4 w fowm-wmfm wfew dat\og, ) oq,
A; % WA " H EE 3
B d aT] oT _
@ 2 ai\4, ) og,
nn+1) oL
B =5 “ dtﬁaqr) oq,
(C) n(n-1)
D) d ( a{,j oL _,
D) (n +1)2 dt\ 0q, oq,
03/FH/CC/M-2023-19/169-A 13 U KRR R T nm  eor.o.




39. The relation among operators A,

41.

03/FH/CC/M-2023-19/169-A

v and E is

(A) E+A=1=VE

B) El=1+A=VA
(C) A=E-1=VE

D) E+1=A=VE

Let (a,) be a Cauchy sequence in
a metric space (X,p) and let (b,)
be any sequence in X such that

1
pla,,b,)<— V neN
n
(=13 E]
e

(A) (b,) is not a Cauchy sequence

then

(B) (b,) is a Cauchy sequence

(C) (b,) is divergent sequence

(D) None of the above

A metric space is compact iff it is
(A) totally bounded only

(B) complete only

(C) totally bounded and complete

(D) None of the above

14

42.

43.

44,

The vector 7 = yzi + xzj + xyk is
(A) solenoidal

(B) irrotational

(C) Both (A) and (B)

(D) rotational

The value of ﬂﬁ‘fl dS, where Sis
S

the surface of the cube bounded
by planes y=0,
y=1; and

X =00 =13

z=0, Zz=1

F=4xzi —y?j+yzk, is

(D)

Nt

If

u=x?+y?+2z% and 7 =xi +yj+zk
then div (ur) in terms of u is

&) 2u

B) 3u

Q) 4u

(D) 5u

TR RN RO




39. THWH A, vV IR E H w9 2
(A) E+A=1=VE
(B) El=1+A=VA

(C) A=E-1=VE

(D) E+1=A=VE

40. = % (a,) T Afew @ (X,p) F

w HRf TR & i A 6 (p,) TR
T X A & S R

p(an9bn)<'1“ YV neN
n
a
(A) (b,) it IgEH T @
(B) (b,) et TTHA &
(C) (b,) TER ITFA B

(D) 30w § ¥ i T

41. U AfeF A iR B AG I I A

R

(A) Faet gt @ @ i A&
(B) e T &

(©) T wE & w3l A

(D) W # & B T

03/FH/CC/M—2023—19/169-A 15

42. TS 7 =yzi + xzj + xyk 2
(A) drergsa

E%% (B) 3reefia

EEE (o) (a) stk (B) 2

(D) =fta

43. [[F-ndS = w=m, w& S wwwel
S

x=0, x:].; y=07 y:1§ Z:0>
¥ R ow H maw T oIk
f=4xzf—y2j+yzk %,%

z=1

A) 3

B) 2

3
© 3

5
(D) 5

44, fe

u=x2+y?+22 I F=xi+yj+zk

@A div (ur), u S T F, 2

(A) 2u
(B) 3u
(C) 4u

(D) 5u

I AU R - e.7.0.
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45. The solution of 47. The solution of

2xlog x — xy)dy + 2ydx =0
P d (2xlog x — xy)dy + 2y

=L LGy = D%
dx2 dx Y is E{5E
e
is &
(A) ylogx+y“ =c
3x 2. .3x

(A) =(c; +crx)e” + x“e
y=la+er) B) 2ylogx—y2=c

B) y=(c; +cyx)e™3* +2e3* 2

(@) 2ylogx+y?=c

xe3x

(©) y=ler+cox)e™ ——— :
(D) 2ylogx-5y2=c
(D) y=(c; +cox)e™>* + x2e3*

48. The solution of

46. The solution of X+ 2( d_y+ )=x [1+d_yj
(x+y) X T
ylogy2+x—logy=0 is
dy
is (A) = ! +c
X+yY

(A) xy=logy+c

(B) logxy+ =c
1 9 xX+y
B) xlogy=§(logy) +c
= © logxy-——=c
(© leogy=5(logy)2+c 2 g
D + =
D). U= (logx/ e B xy = T

03/FH/CC/M-2023-19/169-A 16
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d’y . dy

45. ?_ E+9y=263x a2 47. (2xlogx-xy)dy+2ydx=0 W‘gﬁ%

(A) ylogx+y?=c

(A) Y= (Cl = C2X)€3x + x2€3x

(B) 2ylogx-y?=c

B) y=(c; +cox)e>* +2e3*

2

(C) 2ylogx+y?:c

xe3x

(C) y=(c+ sz)eS)c -

(D) 2ylogx~—;-y2 —c

(D) y=(c +cypx)e>* +x2e®*

2 _dy )_ ( dy)
4 X+ hacl =xyl1+==
8. (x+y) (x g +Y Y| 1+ EA

46. ylogy(;ﬂ+x—logy=0 EARS I T B
Y
1
(A) xy= +c
(A) xy=logy+c xX+y
E3E
oyt
1 B =
B) xlogy=(logy)’ +c (Blidogeg s o~ °
C) 1 - =
(@) leogy=%(logy)2+c (C) logxy xX+y c
: D + ko
(D) y=(logx) +c (D) xy x+y_c

03/FH/CC/M-2023-19/169-A 17 {1 KRR ORI | e.r.o.




49. The solution of cos(x+y)dy=dx | 5o The sl L‘”l?%dx 3
is X
(A) divergent
(A) y=tan(x;yj+c
(B) oscillatory
x+y)_
B) Y +tan( ) j—c (C) convergent
(C) (x+y)P +tanx=c (D) None of the above
(D) None of the above
53. The value of J'(:oxge'xgdx is
50. The value of nydxdy over the
region in the positive quadrant for Jr
which x+y<l is A -
! G
S T
A 1 B =
1
B) ¢ ©€) n
1 N
S (D n
© 18 ) 32
=
(D) 24 E E 1 1 n-1 y
B 54. The value of _[0 log (;) dx 1is
51. The value of X+y+2z)dxdydz,
I}I?I (c+y+z)dxdy A &
where R:0<x<1, 1<y<2,
. 3 B) 1
2<z<3, 18
9 3 [n
=z = C) —
@ 3 B 5 © 3
5 & n+l
€ 3 D) 3 e

03/FH/CC/M-2023-19/169-A 18 (LT




49. cos(x+y)dy=dx H T B i I:olc;gzxdx 3
(A) y=tan(x;y)+c (A) IaER
o vem(551)- o
(C) Ifmrd

©) (x+y)?+tanx=c BEEE (D) swdw & & B

[=]
(D) 9w & & wIE TE

_ 53. [“x%e™dx % UM ®
50. |[[xydxdy i W, s =gty 5@ 0

&y W e g x+y<1 %, 2 @A) Jr
2

A
A 13 N
® 7

® -
6 © Vn
©) 1 3 /-
18 D) >V

i

(D) >4

n-1
54, j;{log (;16—)} dx & AF B
51. [[[(x+y+z)dcdydz = [, ER|
R

@A) In
R:0<x<1, 1<y<2, 2<z<3 %,
2 B) [n+1
9 3 [n
(Ao B 3 Y
(€ g (D) % (D) [n—zﬂ

03/FH/CC/M-2023-19/169-A 19 IR RTR R O AMUATAARAOR [ P.T.0.




55. If u, v and w are the components 58. If the speed is everywhere same,

of velocity along x-axis, y-axis and the streamlines are
z-axis, the equation of continuity :
in the form of incompressible fluid (A) circular
1 EI%EI (B) elliptic
e
Bu Op - B oy (C) parabolic

&) ooy e
(D) straight lines

*u v d*w

B) 52 +6y2 ) 59. The moment of inertia of a right
circular cylinder about its axis is
(where M is mass of the cylinder
o%u B % i o%w and a is radius of the base)
C) 52 PP
A) Ma?
(D) None of the above
3.e0
—Ma
® 3
56. A sink is
)
(A) a source of negative strength (@) Mg
(B) a source of positive strength
D 2
(C) a point at which the fluid D) 2N
continuously annihilates
(D) Both (A) and (C) 60. The whole pressure of a heavy

homogeneous liquid on a plane
area is equal to

57. Strength of a source is (A) the product of the area and
the pressure, at its centre of
(A) the total volume of flow per gravity
unit time
(B) the sum of the area and the
(B) the total velocity of flow pressure, at its centre of
across the surrounding gravity
(C) the total force across the (C) the pressure, at its centre of
source gravity
(D) None of the above (D) None of the above
03/FH/CC/M-2023-19/169-A 20 0100 R




55.

56.

57.

03/FH/CC/M-2023-19/169-A

Ife u, v 3R w, x-3Ad, y-JAq IR

Zz-3¥ & IERT 9 F uUeHh B/, dl

s ga & ®9 A FRawar 1 gifien 2
ou Ov ow _

—+—+—=0

(A) o0x Oy 0z .

Pu % _%w
ox? 6y2 022

aQu_ v 2w
ox? 6y2 02>

©)

(D) 39w d ¥ ®I§ T

s T R
(A) THNHS Wk T AT
(B) HhRIcHS IRk I €I

(C) T farg TS W 58 TGN € & Sfreft
2

(D) (A) ¥R (C) i

Tk Hid hl dmhd &

(A) ¥fd gHe W YEE H FA HET
(3T

(B) 3MEU™ % VETE HI HoA 9N
(C) ¥d W 1 5
(D) 39w ¥ ¥ B3 T&

21

58. IRk Y ®W wR W B, @ W@ 3§

59.

60.

(A) TR
(B) drEgTTRR
(C) TSR

(D) et Y@

TEGHE 9@ B U AW H ANy

el 2 (F&l M o 1 g 30N
a 3uR Hi B R)

(A Ma? EE
e
B M’
2
© =
(D) 2Ma?

Th O9qd & W Tk WK GaFfl at <hl
Tl geE fhEsh SR BiaT 27

(A) TRETHYU % hg T &A% R cEE
HT UG

(B) TECTHYUl % g T SABA N g
w1 g

(C) THAHNY % Hg U g
(D) 3w # & Hig T

R e.r.o.



61.

62.

63.

03/FH/CC/M-2023-19/169-A

A uniform beam of length 2a rests
in equilibrium against a smooth
vertical wall and upon a smooth
peg distant b from the wall. The
virtual work is in position of
equilibrium. The beam is inclined
to the wall at an angle

(A) cos™! (2)1/3

a

(B) sin‘l(é)l/3
(C) tan’! (2)1/3

(D) sec™? (ij

If Tis the tension at any point P of
a common catenary, and 7T, that
at the lowest point A, then

A) T?24+TZ=w?

E5E
B) T+Ty=W %%%

C) T-Ty=W
(D) 72 =T = W*

where W is the weight of the arc
AP of the catenary.

The locus of points, such that
every force system is equivalent to
a single force and a couple whose
moment is parallel to the single
force, is

(A) central axis

(B) central point

(C) central force

(D) None of the above

22

64.

65.

The null line is a line

(A) about which the total force is
zero

(B) about which the moment of
force system is zero

(C) about which the moment of
force system is non-zero

(D) None of the above

A particle is moving in simple
harmonic motion and while
making an excursion from one
position of rest to the other, its
distances from the middle point
of its path at three consecutive
seconds are observed to be x;, X5,

x3. The time of complete
oscillation is
(A) T)[c 5
-1 X1+ X3
cos (72x2 j
(B) -
sin”! o o
2x,
©) 2n
cos™! il Bl
2x,
D) 2n

.21 X+ X
Sin o s M
QXQ

D000 e



61.

62.

63.
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2q WS H TH THE o9 wh e
FAW AR AR R § b g W TH
et @8 W Gqem ¥ g1 Wl BR
e 6 fafa 3 21 &\ fer ¥ gt 2

HU W @EEE

TG T IFAME HeHll & fog P W T
T8 3R go8 f=t g A W ™ @ T,
&,

(A) - T2 472 = W2
(B)
(C)

T+T0=W
T—TO =W
D) 212 -w?

SE& W Al & 99 AP & WX 2|

fargatt =1 forguy, e T T =t worreft
Th Tshel o1 3R 39 Th IH % SR g,
g ampel tHhel 9@ % TR R, 2

A) wEE |
(B) = fag
(C) H=m =
(D) 39w & | w1 T

23

64. I @ TH W@ 7

650

(A) o= ame $@ 99 I @

(B) s @mer so1 Jomedt 1 3mE
2

(C) T e a1 Jorett 1 3l ¥
T 7

(D) 37 # & Hig T

T HU T IEd T § o e W R
3R omm i s fRufd @ gEh &ufa 4§
YHOT I T, SEHT G TR i Hehvs
T 3Hh U % A NG W Xy, Xy, X3
e SR R YU qeW W w R

T

(A) X+ X
cos™! (—-wlz)% = )

T

.1 XX
sin! ek D44
2XQ

2n

X=X
cosTi =L =8
2)C2

2n

e
sin~l| 2L -3
2x,

U RRTARV R e.r.0.




66. The set of all non-singular square
matrices of order n with real

elements is

(A) an Abelian group with respect
to multiplication of matrices

(B) a group with

(C) not a semigroup with respect
to multiplication of matrices

(D) None of the above %
oy

67. The set of fourth roots of unity

(A) does not form a group with

respect to addition

(B) forms an Abelian group with

respect to addition

(C) forms an Abelian group with

respect to multiplication

(D) forms a group with respect to

addition

68. Let G be a group of order 2p,
where p is prime, then G has a

normal subgroup of order

@A) p
(B) 2p
€ ©
(D) 3p

03/FH/CC/M-2023-19/169-A

respect to

multiplication of matrices

24

69.

70.

& I

Let G={1,-1,i,—i} be the multi-
plicative group and H ={1,-1} be
the subgroup of G, then

(A) His not normal subgroup of G
(B) H is not subset of G
(C) His the normal subgroup of G

(D) None of the above

Every quotient group of a cyclic
group is

(A) cyclic
(B) not cyclic

(C) sometimes cyclic and some-
times not cyclic

(D) None of the above

If f:G—> G is a homomorphism

r

of groups and e, € are the
identities of G and G’ respectively,
then

A) fle)=e
B) fle)=¢
€) fle)=1

(D) fle)=e

AT R R AR




66. dT(SH JTFEl & WY B n 5 aeft W-

67.

68.

03/FH/CC/M-2023-19/169-A

fomremor =t arregEl w1 wg=E R

(A) ISR % PE F AN TH TARH
|z

(B) IRl % TUH & ANH Th T
(C) TSE % TN F AN FE-g T&I
(D) 39w ¥ ¥ HIE Tl

THE & Y A B G
(A) I % TEFY H TH UG TEl ST 8

(B) oM % "=y ¥ UH USRA TE
RIS

(C) TH % =9 H§ Th TAloRH a8
EEIGH

(D) I % T=FY H Th HYg AT @

o % G & 2p IR w1 R B, 5E p
JYAT 8, @ G & THM ITHE hl
Hife B

@A) p

25

69. T % G={,-1i-i TH T 2

70.

71.

IR H={,-1}, G TH T 7, al
(A) H, G = oW I9EE T8l 3
(B) H, G %1 Iv&g= T 2

(C) H, G & Yo 39998 =

(D) 3ugw # & *I§ T

EhiT T T TS ANTh OE B
[=l5=]

—

(B) wshra e

(C) $® U Thi 3N T T TH
Eh]

(D) 3w & | g &

I f:G > G ugEl H TH GHEI 2
A e, € H: G IR G & qETH 7,
qr

A) fle)=e
(B) fle)=¢
(C) fle)=1

(D) fle)=e

D ARV TR R AR AOUARNANANM {200,




72. |n permutations on n symbols

have
(A) |n even permutations
(B) |n odd permutations
(@)} % even permutations and
In ;
D) odd permutations
(D) |n even permutations and
[n odd permutations
73. Which of the following structures
is not a ring?
A) (21, +, -
(A) ( ) @em
B) (o, =, ) EEP
(C) (R, +, )
D) (G, + )
74. If the two spheres

2 +y?+2%+2ux+2uy+2wz+d=0
and
+y?+z2+2ux+ Wy +2w'z+d =0

cut orthogonally, then

A) uu' +vv'+ww' =d+d
B) uu' +vv'+ww' =dd’
C) 2uu'+2v'+2ww' =d+d'

D) 2uu'+20v' +2ww' =dd'

03/FH/CC/M-2023-19/169-A 26

75. Applying mean value theorem to
the function f(x)=(x-2)(x-3) in
the interval [1, 2], the value of cis

(A) 2
B) 3
€ 1 ‘
3 4
D) 3 o
¢
76. If u=(x2+y2+z2)_%,then * )
%u 62u+6‘2u (
ox?2 oy? oz
is equal to
(A) 2
B) 1
(C) 3
(D) O
77. If
X2 y? 22
u=|\x y =z
g B
ou ou
then the value of $+5§+5 is
equal to
A o
B) 3
) 1
(D) 2

OO0 0B AR




72. n YdH W |n FHESE 5 @

74.
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73.

A) |n T FEEE

(B) |n Towm swm=w

(C) %—wwaﬁx%%&qm

(D) |n &9 HASA 3R |n Toww ww=w

Frafefaa & @ Sia- @@= e 9o (7o)
T 27

(A) @I, + -)

B) (N, + )

©€) (R, + )

D) (G, + )

afg 3 Mo

x2+y?+ 22+ 2ux+2vy+2wz+d=0

3R
x2+y2+zz+2u'x+2v’y+2w’z+d’:O
SR H1e, al
(A) wuu' +vv'+ww' =d+d
B) uu' +vv'+ww' =dd’
(C) 2uu' +2wv' +2ww' =d+d'

(D) 2uu'+2uv" +2ww' =dd’

27

75. A [1, 2] g HeH
F(x) = (x-2)(x - 3) & o a1eq 7= o=
T TN S W ¢ T TH Tietar 2
A 2 ESE
B) 325 5EY
€ 1
(D) =
2
76. 3fg u=(x2+y2+zz)—%, a
’u d%*u o*u
ox? oy? oz?
TR B
(A) 2
B) 1
€ 3
(D) 0
77. A
x2 y2 22
u=|x y z
1 A e
a % %JFZ_Z W1 AF SR 2
(A) O
B) 3
€ 1
(D) 2
O AR AR R AR [ p.1.0.




78. The equation of the plane which

79.

80.

03/FH/CC/M-2023-19/169-A

cuts the paraboloid x?-2y? =3z
in the conic with centre (1, 2, 3) is

(A) x-4y-2z+20=0
B) 2x-8y-3z+23=0
C) x+8y-z+20=0

D) 2x+8y-3z-23=0

From the regression equations
8x-10y=-66 and 40x-18y=214,
the mean values of x and y series
are respectively

(A) 15 and 15

EE
(B).. 18 and 12 : TEF
(C) 13 and 17
(D) 10 and 20

One ticket is drawn at random
from a bag containing 30 tickets
numbered from 1 to 30. The
probability that it is a multiple of
3 or 5is

2
(A) 15
4
B) 15
11
() 15
i
(D) 15

28

81.

82.

A bag contains 6 red and 3 white
balls. 4 balls are drawn out
one by one and not replaced.
The probability that they are
alternatively of different colours is

5
(A) D)
5
(B) 34
5
€ 53
5
(D) 63

A class consists of 80 students,
25 of them are girls and 55 boys,
10 of them are rich and remaining
poor, 20 of them are fair
complexioned. The probability of
selecting a fair-complexioned rich
girl is

5
(A) 510
5
(B) 556
5
(€) 128
5
(D) o4

AL




78. &g (1, 2, 3) I Wihd ¥ WIS

-~ —— T

80.
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79.

x2-2y% =3z HI HEA I FHAIA HI
grfiRtor 2

(A) x-4y-2z+20=0
(B) 2x-8y-3z+23=0
(C) x+8y-=z+20=0

(D) 2x+8y-3z-23=0

FrfaRiea wmsRor (form) |
8x-10y =- 66
3R
40x-18y =214
¥ x 3R y guft &% WET TH AN &

(A) 15 3R 15 EeE

(B) 18 3k 12 M
(C) 13 3R 17

(D) 10 3R 20

1 ¥ 30 % I @& 9 30 fese Tt
o ¥ T feohe AgFe® w9 § T S
1 3 A5 % U AW HI TR B

2

&) 13

4

(B) 15

€ 72

D) 7=

29

81. T 9 § 6 o 3R 3 Whe ¢ 21 4 gl

82.

W TH-Th Hleh Iehlell JAT & 3N I=
yfceenfua w& fopam Sar 81 STk Ire-
AT TH % B H TR B

A) 25

B) =2

€ 57

D) =

T Hel H 80 B &, I d 25 wSihAl
3T 55 ok 8, I & 10 3R 3R 51h
e €, 3 ¥ 20 M T F F T
@1 IR oeehl % = h WiReRdT @

A =%
B} oes
S en
D) &2

AR e.r.o.




83.

84.

85.
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How many tosses of a coin are
needed so that the probability of
getting at least one head is 0-875?

(A) 10
(B) S
€ 2
(D) 3

If a random variable X follows
Poisson distribution such that

PX=1=P(X =2); then the
standard deviation of the distri-
bution is

(Aa) V2
B) 3
© 5

D) V7 i

=
The normal equations of the curve

y=a+bx2 are

(A) Ty=azx+bsx? and

Ixy =aix+ brx®
(B) Ty=na+bsx? and
szy =azx? + bzx*
(C) =y=asx?+bzx® and
Ixy =aXx+ brx*

(D) 2x=nZy+bixy and

szy = aZy2 + bZxy

30

86.

87.

88.

The coefficient of correlation is

(A) the algebraic mean  of
regression coefficients

(B) the geometrical mean of
regression coefficients

(C) the product of regression
coefficients

(D) the sum of regression
coefficients

The coefficient of range is
(A) always positive
(B) always negative
(C) always less than one

(D) Both (A) and (C)

In a moderately skewed distribution,
if mean =150, mode= 140 and
standard deviation =45, then the
coefficient of skewness is

(A) 0-22
(B) 0-44
(C) 066
(D) 077

UL i




83,

84.

850

03/FH/CC/M-2023-19/169-A

T e i foral IR 3IBTeM i AEw=ehdal
2 qifs FH-G-0 T f&d (Fg) 39 hi
TiResar 0-875 &i?

(A) 10
B) 5

EiEE
€ 2 el
D)8

e s AgRss W X wigw oo
HOFTEO O wa 7 9@ T
P(X =1)=P(X =2), @t foawor =1 a7
foraem 2

2
V3
J5
J7

(A)
(B)
(€)

(D)

y=a+bx?* % wmm gl 8

fy=aix+ brx? 3R

Ixy =aXx+ brx®

(B) Sy=na+bix? IR

szy =asx? + bzx*?

(C) zy=asx?+bsx® IR

Ixy =aix+ brx*

(D) Zx=nZy+bixy 3R

Exzy = aEy2 + bZxy

31

86.

87.

88.

(A) HHEHEO TOThT T ST "
(B) SHIZAU TUNehi T UK HIEA
(C) W TR T TR

(D) EHIZR T[T T I

gfer () w1 ok @
(A) B EETHS
(B) &A= AUTCHS
(C) & T ¥ wH

(D) (A) ¥R (C) g

e ¥ ¥ (Aisted) foww faao #, afg
g = 150, #ga = 140 IR HAES
fogem = 45, a1 fawgar =1 U @

(A) 022

(B) 0-44
(C) 066

(D) 0-77

RN mwen - e.r.o.



89.

90.

91.
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The first four central moments of
a distribution are 0, 2:5, 07 and
12-50. The kurtosis is

(A) platykurtic
(B) mesokurtic
(C) leptokurtic
(D) None of the above

The value of the game, whose pay-
off matrix is

B
it | L 114
Fl=3:<2_ "6
A M |, 2. -0:2
m 9. .—2 -4

is

(A) =4
(B) O
€ -3
(D) 6

s
s
The solution to a transportation
problem with m rows (supplies) and
n columns (destinations) is feasible

if the number of positive allocations
is

A) m+n+1
B) m+n
(C) mxn

D) m+n-1

32

92.

93.

94.

A game is said to be fair if

(A) both upper and lower values
of the game are same and zero

(B) upper and lower values of the
game are not equal

(C) upper value is more than
lower value of the game

(D) None of the above

The size of the pay-off matrix of a
game can be reduced by using the
principle of

(A) game inversion
(B) rotation reduction
(C) dominance

(D) game transpose

The entering variable in the
sensitivity analysis of objective
function coefficients is always a

(A) decision variable
(B) non-basic variable
(C) basic variable

(D) slack variable

(UL




89. TH fadw % weetl =N H Iyt (Aw)

91.
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90.

0, 25, 07 3R 12:50 2| hpeal
(Heifem) B

(A) widwids
[E15E]

(B) #ERE® G
(C) wrhidh

(D) 39gw o ¥ ®iE &

B (W), fms I-3E e @

B

I IO I

I |88559906

A I 2 0 2

Jiig 5 =9 4
® AE B
(A). —4
B) O
€ -3
(D) 6

m gfhal (alq[%hﬁ) IR n W (Teea)
* Y Uk INEeT g1 1 gy 999
2 Afe wFTcH el S T @

A) m+n+1
B) m+n
(C) mxn

D) m+n-1

33

92. TH ©d I eIy waE 9w 2, 9%

93.

94.

(A) T % FH 3R et IF 79 s
3R = 7

(B) @ % W IR Freet gFf o s
B

(C) @Wa &1 I aF et 7= & il
2

(D) 3w o & #I5 T&

A (W) H Y-3TF g F B H
w0 fpam S gt @

(A) @« FEeR % fagr gm

(B) o= ¥ w=fi % fagm gm

(C) wure (Sifi=a) % fagra gm

(D) @ THEWRE % fagra g/

IEIT B TUNHT % e favetse §
T T EHW B @

(A) foflg =

(B) M-gf@me =

(C) Fhrmd =

(D) AT (WlH) =

AR AR p.7.0.



95.

96.

97.
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If there were n workers and n jobs,
there would be

(A) n! solutions

(B) (n-1)! solutions

(C) (n})* solutions

(D) n solutions

For a salesman who has to visit n

cities, the number of ways of his
tour plan is

(A) n!
B) (n+1)!
(C) (n-1)
(D) n

For a maximization problem, the
objective function coefficient for an
artificial variable is

A +M
B) -M
(C) zero

(D) Both (B) and (C)

34

98.

99.

100.

If the dual has an unbounded
solution, then the primal has

(A) no feasible solution
(B) unbounded solution
(C) feasible solution

(D)

Both (A) and (C)

To ensure best marginal increase
in the objective function value, a
resource value may be increased

whose shadow price is
comparatively
(A) larger @%%
it
(B) smaller

(C) Neither (A) nor (B)

(D) Both (A) and (B)

If we were to use opportunity cost
value for an unused cell to test
opportunity, it should be

(A) equal to zero
(B) most negative number
(C) most positive number

(D) any value

OO0 AR RO




95. I n HHAW B MW n Tl B, o

&

(A) n! &
B) (n-1! &
©) (Y =«

(D) n &

96. Th foshal & ol St n WU &I W 2,
Ik GR I ASHT & qlhl H GEIT B
(A) n!
B) (n+1)!
€ (n-1
D) n
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