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. All questions carry equal marks.

Attempt all questions.
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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.

5. 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.

6. 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.

7. 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.

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

9. 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.

b 10. 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.

11. 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.

12. 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.
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1. The vector a=(2,-5,3)eV3(R) is 4. Let U and V be the vector spaces
a linear combination of vectors over the field F and let Tis a linear
a; =(1,-3,2), a;=(2,-4,-1 and transformation from Uinto V. If U
o = (1,5, 7). This is is finite dimensional, then

(A) rank (T)-nullity (T) = dim (U)
(A) true

(B) rank (T')+ dim (U) =nullity (T)
(B Ielpe (C) rank (T) + nullity (T) = dim (U)
(C) Neither (A) nor (B) (D) Both (A) and (B)
(D) sometimes true and some-

times false
5. Let V be the vector space of 2x2

matrices over R and let B = ]ié §:|

2. The set Let T:V -V be a linear transfor-

mation defined by T(A)=AB-BA,
S$={10,0),(11,0),(1,1,1),(0,1,0) then the dimension of kernel k of
T is
= A) 1 B) 2
(A) not a basis set % ) i
[OR% © 3 (D) 4
(B) a basis set
(C) Both (A) and (B) 6. The characteristic polynomial of
the matrix
(D) None of the above
2 =1..1
A=|-1 2 -1
1 -1 2

3. If the mapping f:V,(R)—> V5(R) is .
defined as f(x,y)=(x%,y°%), then o>
fis

(A) =2%-6A% +97-4
(A) linear
B) 22 +62%2+90-4
(B) non-linear
3 2
(C) non-homogeneous (€) 27 +617+91+4
(D) None of the above D) —x%+61°—9%+4
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1. 8w a=(2,-5,3)eV5(R),
o =(1,-3,2),
og =(1,-5,7) # s @@ 21 T8

(A) =& ?
(B) o #
(C) 7 a (A) 7 & (B)

(D) =t wel 3 =ff 7T B

2. wg=m
S = {(la 0) 0): (1: 1: 0)& {1’ 1, 1)’ (01 1, 0]}

(A) TH IMUR FY=A TE @

(B) T UR §g=A 2 EEE
© (&) 3k ® ¥

(D) 3w # & = &

3. A wAEREW  f:V,(R)—> V,a(R),
fle,y)=(>y%) @ ufoenfa R,
SR
A) wH
(B) E™
(C) rEmwft
(D) S & & S T

03/FH/CC/M-2023-19/169-A
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. "W % U 3R vV, 83 F W wfew gufsat

gaRam & T, Ud VA Ras aiea
21 afe U oitfm smamft 2, @

(&) T (T)-9Fa (T) = =™ (U)
(B) ¥ (T)+ sm=m (U) = Y (T)
(C) T (T)+ & (T) = 3w (U)
(D) (A) 3k (B) 3F

. T 6V, R W 2x2 wegEl i afew

P SN B=L1) i].w%

T:Vo>V w ifes dfedd 2, s
T(A)= AB - BA 3/ qit\iya &, @ T%
Hd k 1 IEW B

@A) 1 B) 2
€ 3 (D) 4
. AR

2 -1 1

A=|-1 2 -1

1 -1 .2
w1 fenEis sgue §
(A) -A%-61%+9%-4
(B) A%+6)2+90-4

(©) A3+622+91+4

(D) =2%+62%2-9%+4

[ ERHARIN VR0 A | p.1.0.
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7. If ) is the characteristic value of 11. The function f(x)=sinx is
an invertible matrix A, then 14l is
the characteristic value of

(A) A

(A) not continuous on R
(B) not differentiable on R

(B) tr fA (C) uniformly continuous on R
anspose o

- (D) not uniformly continuous on R
€) adj A @EEE

(D) 2A = 1
12, If f(x)zxsin[—J, x#0, f(0)=0,
%
8. The modulus of eigenvalues of an then
PrSaaRa ke ol (A) fl(x) is differentiable at x=0 '
(A) O
B -1 (B) f(x) is not differentiable at
x=0
o (C) flx) i
x) is not continuous at
(D) 2

%=0
(D) None of the above
9. If flxy=x>+y’>-3x-12y+20,

then f(x,y) has minima at 1 The seridd 2[—1)”_1—1A is

&) £1,-2) o

B) (1, 2) (A) divergent for every value of p

© -2 (B) convergent for every value of p

(D) (0, 0) (C) convergent for p>0 .

(D) divergent for p>0
2 s

10. L,ICI_I,Ift 2%l is 14. The series {M—Jn_;;} is

(A) O (A) convergent

B) 1 (B) divergent

c 2 (C) conditionally convergent

(D) Does not exist (D) absolutely convergent

03/FH/CC/M-2023-19/169-A 4 000000 At
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7. I THE Hopwia R A w
I N
sfienefers o 2
(A) A W
(B) A & TFEUN I
(C) Tgsige A &

(D) 2A &

8. T IHUNASl JSYE F IFH-AET FH
T 2
(A) 0
B) -1
€ 1
(D) 2

9. afk flx,y)=x3+y®-3x-12y+20,
@ fley) =T R
@A 1,-2) =
B) (1,2) w
€ (1,-2) =

(D) (0, 0) ®

1
10. Limit 2x1 #

x-»1
(A) O
B) 1
(€) 2
(D) #E & 2

03/FH/CC/M-2023-19/169-A
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11. %89 f(x)=sinx

(A) R W @ad & ?
(B) R W 3F&eE &l 2
(C) R™M ¥9H &7 & Tad &

(D) R W o9 &9 & Haa &l 2

12. =g f[x}:xsin[%], x#0, f(0)=0,

at

(A) flx), x=0 T IFEHCHEA 2
B) f(x), x=0 W FaHeHa & &
(C) flx), x=0 W Haa ¥ 2

(D) 39 & & F15 T
EEE
e

(A) p%uﬁmm%mm
(B) p % y=% AF & fou sl

(C) p>0 ¥ fou sfmd
(D) p>0 % fow amEd

14. @ (\n® +1)-Vn®} 2

(A) fEr

(B) 3

(C) @ rfoErt
(D) frema: e

HERRTC W e.r.o.
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18. The value of §.——dz, where C
N . X
ioweE Beting Z{ 2 zn} i is the circle |z|=2 with positive

15. The radius of convergence of the

(1+in?) orientation, is

A) 1 (A) rei

[E5E

(B) 2 :
; EI%% B) %ei

< =

? (© - Spet
D 5 o,
(D} 211:81

16. The radius of convergence of the

. e . efnz
power series )’ = IV 19. The value of @ e s -
n C0x< 5249
A) 0 where C is the circle |z|=1 with
positive orientation, is
B) 1
n
(C) 2 ah —
(D) e
2n
(B) 3
17. ¥ u=%log(x2+y2] is harmonic, (C) =
then its harmonic conjugate is (D) 2zi .
(A) tan_l(y-]Jrc P
x

20. In <case of Newton-Raphson
method, the roots are

(B) cos™! (gj +c

X (A) real

©) 3 +yg o (B) complex

(C) Neither (A) nor (B)

(D) sin™! [2] +c

= (D) Both (A) and (B)

03/FH/CC/M-2023-19/169-A 6 01 U000 OO0 B




WWW.prepp.in

2—?’1
(1+in?)

15. w@i®  FEd Z{
sfrror 6t feam 2
a) 1
B) 2

(C)

(D)

= W]

16. wwiw fae z{i_} % afwor @
s 2
@) o
B) 1
© 2
D) =

17. afe u=%log{x2+y2} WIS 8, A
T gt g @

(A) tan’! [E] +e =

X

-1 y“
(B) cos (x)+c
(C) x2+y2+c

(D) sin™ (%] +c

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

e -
gSCZ_ldz 1 qM, J&l C, 99 | z|=2

gaTenss ffa=ma & oy 2, 2

(A) nei

n ..
—el

B -

(C) 2nei

(D) %nei

efnz
(ﬁc 222 -5z+2

|z|=1 wreres Ffufa=ma & @™ 8, ?

dz ¥ WM, W& C, 9

T
@ 3

2n

B 3

(C) =

(D) 2mi

e -teea fafy #, @ 2 #
(A) Srfe

(B) ®fw

(C) a1 (A) 7 & (B)

(D) (A) 3R (B) i

R EREME A [ e.7.0.




WWW.prepp.in

prep

Your Personal Exams

21. Newton’s backward interpolation 24. The partial differential equation by
formula gives the most appropriate the elimination of a and b from
result z=ax+by+ab is
(A) in the beginning of the interval (A) z=p?+q?

(B) in the last of the interval (B) z=px+qy
(C) z=px+qy+pg
(C) near the middle of the interval
(D) z=pq
(D) before the beginning of the
interval oz B
where p=a and Q-a_‘
25. The complete integral of

22. In Simpson’s % rule, the number pPP+q°=x+y is

of subintervals is
. EE A) z=(x+a+(y-a+b
A) only 2 CES
4 G B) z=(x-aP+(y+a)P+b
(B) more than 2
C) z=(x+a)?+@y-ap?+b
(C) 2 or multiple of 2 5
D) z==(x+a)? +3(y-a}31’2 +b
(D) Both (A) and (B) 3 3
where a and b are constants.

23. The common area to the circles | 20 The particular integral of

r=a and r=(\/§)acose is 2 2 2
2 2—4 g2 +6 z =16 log (x + 2y)
ox axay ay

A) a?(n-

(A) a®(r-1) ‘s

B) 2a?(n-1) (A) 2x? log (x +2y)

(B) x? log (x +2y)
©) a?(n+1)
(C) xlog (x+2y)
2
a 1
D) —(n-1
@) =1 12 e 29

03/FH/CC/M-2023-19/169-A
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21. 1 * fom F<Eve g7 g 9T
gforme gt 2

(A) =Tt I yeaTa #
(B) 3auel & Infad o
(C) ¥F=al &% WeA % U™
(D) =aUel i IEIM@ T TEA

22. fpm 1 fem A, su-s=we fogen

Bt 2

(A) Had 2

(B) 2 &

(C) 2 3 2 H TIH
(D) (&) 3k (B) I

23. T r=a 33N r=(/2)acosH % =

Wiy &7 2
A) a?(r-1)

(B) 2a?%(n-1)

(C) a?x+1)

(12

O S-1)

03/FH/CC/M-2023-19/169-A
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z=ax+by+ab ¥ a 3R b & faEmm=
1 FRH b Tl 2

(A) z=p®+q°
(B) z=px+qy
(C) z=px+qy+ pq

(D) z=pg

0z

oz
= — q=
& p axaﬁt 2y

p2+g?=x+y H AU WAHA @
(A) z=(x+a)P+(y-a)P+b
(B) z={x~a)2+(y+a)2+b

(C) z=(x+a)3"r2 +{y—a)3"f2 +b

D) z=2(+aP?+2y-a)f/?+b

& a 3 b fRrs g

2 2 2
L8 az+az=1610g(x+2y)
ox?  0xdy ay2

w1 fa9m wuere 2

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

(B) x2 log (x+2y)

(C) xlog(x+2y)

1

(®) xX+2y

I AR TRNTRAHOR WA MU AOAN [ P.T.O.
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27. One root of the equation 30. Which relation is not true for a

) common catenary?
x° —8x-2=0 lies between 4

(A) O and 1 (A) s=csiny

(B) 1 and 2 (B) y=csecy

(€) 2 and 3 (C) x=clog (secy +tany)
(D) 3 and 4

(D) y=ccosh (—E)

311 - X =
28. The value of A”(1-x)(1-2x)(1-4x) 3%, I e iadisl- Al -iensveise

is velocities of a particle are always
proportional to each other, the
(A) —48 path is
(B) 48 (A) an equiangular spiral
(C) -8 E = (B) elliptic
(D) 24 (C) a catenary
(D) a cycloid

29. The unit normal to the surface

2 2 2 :
x®+4y”-32z"-12=0 at the point | 32 Two spheres of radii r, and 7,

(3, 2, 1) is intersect each other orthogonally.
The radius of the common circle is
3i+8j-3k a
(a) ZT -
Ja41 [A) it
T12 + ?'22
B) 3i+ j +k
\/ﬁ (B] n+n
?"12 + ?‘22
© 3i +8j -3k
V82 ©) Jr2+rd
(D) 3i+8j-3k (D) n+n

03/FH/CC/M-2023-19/169-A 10 000 A T
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27. wiew x° -8x-2=0 & T TA
fepaes e g e
(A) 0 3R 1 EEE
el
(B) 1 3k 2

(C) 23R 3

(D) 3 3R 4

28. A3(1-x)(1-2x)(1-4x) ¥ 9H 2

(A) -48

(B) 48

(C) -8

(D) 24

29. @@ x%+4y?-32z°2-12=0 % fog

(3, 2, 1) W gorg Afdera 2

3i+8j-3k

& T

35+}'+I§

(B) il

3i +8j -3k
J82

(C)

(D) 3i+8j-3k

03/FH/CC/M-2023-19/169-A 11
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31.

32.
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e Fh & fou sh-wr = @
& 27
(A) s=csiny

(B) y=csecy

(C) x=clog(secy+tany)

(D) y=c cosh(g)

afe et w1 % I it agef W
TH-cE % wed WAEUE &, a1 9¥ B

(A) TH THH-HOE Gt
(B) <R
(C) wH A

(D) Th =shs

aﬁﬂ’ﬁqﬁwrlmrz%j‘@_
T I Eeq Yioesied A &1 Iwais

a0 i B R
(A] nr
2, .2
r+1;
(B) e
r2 +r2
1+

(C) Jr?+73

(D) n+n

(TR T e e el




33.

34.

35.
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The angle between the pair of planes

2x?

is

(4)

(B)

€

(D)

The value of p, so that the plane
x+2y+3z = p touches the central

conicoid x?%-2y?+3z%2=2, is

(A)
(B)
(C)
(D)

The number of independent compo-
nents of a skew-symmetric tensor
Ajj in an n-dimensional space is

(A)

(B)

(€)

(D)

WWW.prepp.in

-6y ~1222 +18yz +2xz+xy =0

w

gI
g v r .-.\ g Y
Rle Bl Rla
— — N

w
=
s
]
Jrh
r—-lU\
N

2
b
4
1

nn-1)
2

n(n+1)
2

n(n-1)

(n+1)

12

36.

37.

38.
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If Al is a tensor of type (1, 2),
then the contracted tensor A
will be a tensor of type

A) (0, 1)

(B) (1, 0)

© 2, 1)

(D) (1, 2)

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

(A) g 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

=0

d[ar] oT
(A) s

at\eqg, ) aq,

o Glo) 5

E{@L
©) Gl ag, aq,,
)%
qu

0000 AN

d
O

iide
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33. Tuael % IW

2x? -6y? -1222% +18yz +2xz + xy = 0
% &9 1 HO 2

(1)

34. p % 9M, A% §HGA x+2Yy+3z=p
ER-CEIE | x2—2y2+32:2=2 Ea)
o w7

(Aa) 2

B) 5

€ 4

(D) 1
35. n-foiw wofy ¥ oo foww-wafE wicw
Aj % @A uTH Hl HEA 3

A) n(nz— 1)
B) n[n2+ 1)

(€) nn-1)

(D) (n+1)°

03/FH/CC/M-2023-19/169-A 13
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37.

38.
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afe Al T (1, 2) TR AR R, @
apfa sl Al @1 SRR &

@) (©, 1)
B (.0 S
© @1
D) (1, 2)

TH gER s Fem, Sl @
H R n B, w AWOET L T For 2

(A) g—tﬁm‘fﬂﬂ
(B) n URMED
(C) 2n URME =
(D) 3w & & g T

g gy nfahE Freem nfasfa g 2
T=fifas & & fee oe a@fie@ %

FIER?
d(oT\ oT
A) —| = |+=—=0
dt\oq, ) oq,
B) d(er)_or _,
dt\9q, ) a&q,
o 4 oL\, oL _,
(©) dt\oq, ) oq,
d(oL) aL
= —tt o)
D) dz(aqr] oa,

U AR R0 IR MWW - [ p.7.0.
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39.

41.

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

The relation among operators 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,,1,b,,1]-:l V neN
n

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

(B) irrotational

(C) Both (A) and (B)

(D) rotational

The value of Hf‘ﬁ dS, where Sis
s

the surface of the cube bounded
by planes x=0, y=0,
y= 1 5 and

x=1;

z=0; z=1

F =4xzi —-y%j+yzk, is
(&) ‘3

B) 2

3
© g

(D)

M| Ut

If

u=x2

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

(A) 2u

(B) 3u

(C) 4u

(D) 5u

LTI
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39. THERH A, vV IR E § ey @
(A) E+A=1=VE
B) E'=1+A=VA
(C) A=E-1=VE
(D) E+1=A=VE
40. @ % (a,) T AeH @Ay (X,p) #

T Wl IgEE A S e 6 (b, foE
FHT X 8§ & S e

p(c«:n,bn)<i vV neN
n
&
(A) (b,) I FTHT TE B
(B) (b,) I IFHA B
(C) (b,) &R TTHA 2

(D) 39w § & 5 T

41. U Ay guly wHiEw 2 Afe i Haw Al
7z

(A) e 7t we @ Hifm &
(B) F=w T &
(C) ot me @ Hf R 7

(D) 3 § & BR T

03/FH/CC/M-2023-19/169-A 15
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42. TR ¥ =yzi + xzj + xyk #
(A) HreHised

Eﬁmmﬁ
BE2 () (a) 3 (B) 2

(D) =pffa

(D)

SRR

44. 3=fe

u=x2+y?+2z2 I F=xi+yj+zk
A div (uF), u F TG F, 2

(A) 2u

(B) 3u

(C) 4u

(D) Su

S A | p.T.0.

-
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45. The solution of
is
3x

B) y=(c; +cpx)e™>* +2e

xe3x

(C) y=lc; +cyx)e® - o

(D) y=(e+epxje ™ + x%e

46. The solution of
dx
logy—+x-logy=0
Y gydy gy
is

(A) xy=logy+c

(B) xlogy = %{Iﬂtgy)2 +c

(C) x*logy= %HOg yP+c

(D) y=(log Jc)2 +c

03/FH/CC/M-2023-1 9/169-A

16

47.

48.

The solution of

is

prepp
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(2xlog x - xy)dy + 2ydx = 0
[E¥5E]
ek

ylogx+y2 =cC

2;,.'10gx—y‘2 =cC

2

Yy
2ylogx+=—=c
ylog 5

D) 2ylogx-2y?=c

The solution of

is

(A)

(B)

(€)

(D)

2 dy - dy
(x+y) [xdx+y]—xy(1+dx)

Xy = 1 +C
xX+y

log xy + =&

X+y

0000 e

e
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2
i—‘g—~6d—y+9y=2esx w1 EA B

45. o

2 _3x

(A) y=(c +cpx)e®™ +x%e

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

xeSx

y=(c; +cox)e* - ——

(€ 5

2. _3x

(D) y=(c; +cox)e>* + x%e

ylogy;ﬁ+x—logy=0 w1
Y

(A) xy=logy+c

Eﬁ

' (B) xlogy= —;—aogy)2 +c

1
(C) x%logy-= 5 (log y)? +c

(D) y=(logx)*+c

03/FH/CC/M-2023-19/169-A
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(2xlog x — xy)dy + 2ydx =0 1 & B
(A) ylogx+y?=c

(B) 2ylogx —y2 =C

2

Y

(C) 2ylogx+7 =C

(D) 2ylogx—%y2 =c

(x+y)2(x%+y)=xy(l+ﬁ) I

' 7

(A) +C

_JC-l-y

(B) logxy+ =c

x+y

(€

(D) xy+

x+y

N AR ERNIG R AR AR [ P.T.O.
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49,

50.

51.
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The
is

solution of cos (x+y)dy =dx

A) y= tan(x—;y-J +c

(B) y+tan[%~y) =

(C) (x+y)®+tanx=c

(D) None of the above

The value of nydxdy over the

region in the positive quadrant for
which x+y<1 is

iJ

@A) 15
1
B 5
1
© 15
1
D) 52 EEE
e

The value of m(x+y+z)dxdydz,
N e

where R:0<x<18

DLz<B, 18

Dey<2,

N O

(A) (B)

b | W

5
© 3 (D)

N~

18
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»log x

52. The integral L ——;5~—dx is

53.

54.

(A)
(B)
€)

(D)

The

(A)

(B)

(€)

(D)

The

(A)

(B)

€)

(D)

divergent
oscillatory
convergent

None of the above

o MR i
value of jo x2e X dx is

1 1 n-1
value of J'O{log [—)} dx is
*

wlswz‘lm
+

[

n+
2

D0 AT
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49. cos(x+y)dy=dx W TA &

(A) y=ta.n(x;y]+c

(C) (x+y)? +tanx=c EEE
e
(D) 3w & & g

50. [[xydxdy @ um, werers =guta 3 39

g7 W e o x+y<1 ®, 2

(A) 1
1
B 3
1
(©) 18
1
D) 52
51. Hj[x+y+z]dxdydz w1 HH, &l
R
R:0<x<1, 1y S@P2s5x3 3,
2
9 3
(A) 5 B) 3
5 7
€ 5 D) 5
03/FH/CC/M-2023-19/169-A 19
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53.

54.
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= log x

dx 2

(A) 3rmETd
(B) crera
(C) arfar
(D) 3w & & wIE &

j:xze""zdx & UH B
(A)

(B)
(©)

D) V=

f;{log (%)}n_ldx ¥ OF B

() In

B) ln+1

(C)

In

2

ln+1
2

(D)

W BRI e | p.r.o.
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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
is
[l (B) elliptic
R
(A) @+a_”+@:0 (C) parabolic
ox 0y 0z

(D) straight lines

u v w

(B) ox?  dy? 8z> 59. The moment of inertia of a right
circular cylinder about its axis is
. 2 . (where M is mass of the cylinder *
& au=au+aw and a is radius of the base)
© %2 52 522
(A) Ma?
(D) None of the above
3
(B) 5Ma2
56. A sink is
2
(A) a source of negative strength Q) Mg
(B) a source of positive strength
2
(C) a point at which the fluid D) 20
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 wvelocity 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 (LT CETR TR e e
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55. afe u, v 3N w, -3\, y-3;g IR
z-F§ & RGN I H ueH @, Al
FEdET 39 % &9 § Fiawar &1 gfle 2

ou ov ow
—+—+—=0

(A) ox 0Oy Oz

u o _62w
ax? 8y 622

(B)

u v i *w
ox? oy? 022

(€)

(D) 39w # & = &

56. w f&s 2
(A) THRHS WRE H
(B) WHRIcHsh Wfth 1 Hia

(C) w fag i W 53 emar 72 & S
2

(D) (A) 3R (C) &

57. % ©F # a5d &

(A) wfa gfe Tma e ft FA wEn
(3 Fa)

(B) HUE F WaTE H FA o
(C) & W Fa1 T
(D) 39w H | HE T

03/FH/CC/M-2023-19/169-A 21
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58. 3fe nfg & g @uE &, @ g-@n &

59.

60.

(A) TR
(B) <rEigaTHR
(C) TEHETHR

(D) et Tamd

TEIHE e 1 U 3 $ e
Fgeaeut 8 (SRl M S 1 geaEH 3R

a FER i = ?)
A Ma® msm
B
(B) %Mag
M 2
) S
(D) 2Ma?

TH a8 W TS 9 9unfl @ e H
gl gaE frws wUet g 27

(A) TEETHIN % HF H GABA IR qEE
F EEA

(B) oYY % kg B EE%A IR qEE
Eale

(C) TETHYU % Fg H gEE
(D) 39w # & »I T

1 RRRARIAGRNIB RO | e.r.o.
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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

1k 1/3
cos” (—j
a

b 1/3
sin'l(--]
a

1/3
tan!(2)
a

(b 1/3
sec [—-]
a

If Tis the tension at any point P of

(A)

(B)

(€)

(D)

a common catenary, and T, that
at the lowest point A, then

A) T?2+T1F=w?
0}+00]
T+To=W u%
(B) +1p R
Q) T-Ty=W
D) 1?-72=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.
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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) =
X! X, + X3
2JC2
(B) =
sin-1[ XL %8
QJCQ
© 2n
ena-d X + X3
2JC2
D) 2n

. 16 +x
gin~1| =3
2x,

AT TR
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61. 2q W &I UH WUF €M TH Ol | 64. I W@ T W@ R
FAR R IR R ¥ b g W
ot §& W Hgem # B R wE (A) T e o 5 3 3
e i Rty § 31 oW dAw @ I 2
b3 (B) Tomh @M s&1 Womedt 1 ST Y
(A) cos‘l(— HI0T I %gg 3
a & ]
® sl (2 " g w (©) o wiE 7w T w1 S I
& T #
= b 1/3
© tan(2] B ) s B & aif
1/3
(D) sec'l[é) FUT W :
x 65. UF HV Gl @4 T 0 WHU A @ 2
3R Imm H vk feufa @ gEd f=afa
62. R TH IwERE HeAd % fog P W A A T, Fh G IR i ds
T3 3 wed fredt fag A W T T, d S TS T g R ox, X, X
a, %@Gﬁ%!@aﬁﬂﬁﬁlm%
A) T?2+7 =w?2
T
(B] T+TU=W (A} COS_I(JC]_'Fxs]
C) T-Ty=W 23
(D) T2-TZ =w?
F& W A0 ¥ 919 AP # WR 2 (B) Lx
G LT %y
[ 2%, )
63. fagalt =1 farguy, S % v s@ wonedt
UF Thel g 3R I TH JH H qUNK 3, o
e IO Thet 9 % TOTH ®/, B (C) TR i
(A) w=E HE = [ 2x; ]
(B) ¥ fag
27
(C) w=m 5 (D) sm‘l(fl+x3J
(D) 39w # ¥ ®IiE & 2x,
03/FH/CC/M-2023-19/169-A 23 0 R ) eor.o.




WWW.prepp.in 'rep

Your Personal Exams Guide
66. The set of all non-singular square 69. Let G={1,-1,i,-i} be the multi- I
matrices of order n with real plicative group and H ={1,-1} be
elements is the subgroup of G, then

(A) an Abelian group with respect

) : (A) His not normal subgroup of G
to multiplication of matrices

B) a group with respect to (B) H is not subset of G

multiplication of matrices
(C) His the normal subgroup of G

(C) not a semigroup with respect

to multiplication of matrices (D) None of the above ‘
(D) None of the above ElgE -
e
70. Every quotient group of a cyclic
group is
67. The set of fourth roots of unity
(A) cyclic
(A) does not form a group with
respect to addition (B) not cyclic 4

(B) forms an Abelian group with

sespect to addition (C) sometimes cyclic and some-

times not cyclic

(C) forms an Abelian group with
respect to multiplication (D) None of the above

(D) forms a group with respect to

afaihion 71. If f:G—-> G is a homomorphism
of groups and e, € are the X
identities of G and G’ respectively,
68. Let G be a group of order 2p, then

where p is prime, then G has a

normal subgroup of order A) fle)=

(A) p
B) fle)=

(B) 2p

g © fle)=1

(D) 3p (D) fle)=e

03/FH/CC/M-2023-19/169-A 24 (LA T
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66. TNKIH Tl $ Y HIE n F gt M-
fomao wf gl w1 eg=E ?

(A) 3TSIEl % UM % N U Usferdd
L

(B) 3Meggl % UM % WNW Th WIE
(C) L@l % TN % TNE HE-THE &
(D) 394 # & %I Tl

67. THE F AU WAl H GY=A

(A) I % TG H TH GYE A8 sl 2

(B) M & WY ¥ UH AT TR
AT 8

(C) VM % Ty ¥ TH Udfoldd 98
oI

(D) I % =Y ° UH HYE 99 @

68. UHI % G & 2p Hiflc &I 98 7, &l p

HYI B, A G & TN ITEE B
e 2

A) p
(B) 2p

€ 0

(D) 3p

03/FH/CC/M-2023-19/169-A 25
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71.
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T 6 G={1,-1,i,-i} TPH TE 2
A H={1,-1}, G % T I9G4E 2, q
(A) H, G % YoM J969g & 2
(B) H, G %1 uag=d & 2

(C) H, G & Y= IT69E 2

(D) 394% & & Hi T

THE THE H TAF YIS TUE 8
E#3E]

(A)Wﬁ%@

(B) b &

(C) o7 T THA IR TS 90 T
Bl

(D) 3T & & g T

IR f:G—> G TR H TH gEETdl 3
N e, e FAM: G IR G F TEAS 3,
a

(A) fle)=e

(B) fle)=¢

(C) fle)=1

(D) fle)=e

HARARITm I n o  e.r.o.
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72. |n permutations on n symbols 75. Applying mean value theorem to

have the function f(x)=(x-2)(x-3) in
the interval [1, 2], the value of cis
(A) |n even permutations
(4) 2
(B) |n odd permutations B) 3
In . (€ 1
(C) 5 even permutations and 5 ‘
. D) 3
5 odd permutations :
4
D) |n even permutations and 1 )
3 E odd perfnutations i W eg ety é’ e T

%u . *u " o%u
73. Which of the following structures ox® oy® 0z?
is not a ring?

is equal to
B) 2, + ) EEE (A) 2
B) (N, + ) E'%g B) 1
C) 3
©€) (R, + )
(D) O
D) (C + )
Ti. W
74. If the two spheres 2y 22
x2+y?+2% +2ux+2uy +2wz+d =0 u=lx y =z
amd . O
+y?+ 22+ 2u'x+ Wy + 2wz +d =0
ou 6u odu .
cut orthogonally, then then the value of —+—+— is
ox o0y 0z
A) ud'+w'+ww =d+d' equal to
A
B) uu' +w'+ww' =dd &) 0
(B) 3
(C) 2uu +20V' +2ww' =d+d © 1
(D) 2_uu'+21;v'+2ww' =dd' D) 2

03/FH/CC/M-2023-19/169-A 26 (T E AT RR R R
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72. n i W |n HAGE $ @ 75. 3T [1, 2] g HEH
f(x) = (x - 2)(x - 3) % fore qrem 79 v
(A) |n w9 HHEA T AR A T ¢ HT A et &
A) 2 [=)3E]
B) |n R w=m ( u%
B g cw
| © 2w o st L © 1
3
: : (D) |n &9 9" 3R |n faww wa=m ®) 3
. 73. ?;??%ﬁﬁﬁaﬁq—ﬁmwm(ﬁn) 76. T u=(+y?+ 27, @
62u+62u+o2u
A) (21, + -) ox? oy? 0z2
B) W, + ) Pt
(A) 2
D) (G, + ) (C) 3
(D) O
74. 3 q T
x%+y?+ 2% +2ux+2vy +2wz+d =0 77. 3fiq
ot X2 y? 22
+y?+ 22+ 2ux+ 20y +2w'z+d' =0 u=lx ¥y =
S .
FEEER w1e,
Ou ou Bu
(A) uu'+w +ww =d+d M ox T oy 1oz W R R
(B) wuu'+vv'+ww' =dd’ (A) O
(B) 3
(C) 2uu' +2v'+2ww' =d+d'
) 1
(D) 2uu'+2vv' +2ww' =dd’ (D) 2

03/FH/CC/M-2023-19/169-A 27 [ AR AR O A | e.r.o.




WWW.prepp.in

prep

Your Personal Exams Gllide

78. The equation of the plane which 81. A bag contains 6 red and 3 white
cuts the paraboloid x? -2y* =3z balls. 4 balls are drawn out
in the conic with centre (1, 2, 3) is one by one and not replaced.

The probability that they are
(A) x-4y-2z+20=0 alternatively of different colours is
(B) 2x-8y-3z+23=0 5

A —
(C) x+8y-z+20=0 A 22
(D) 2x+8y-3z-23=0 5

MY =

( 84

79. From the regression equations
8x-10y=-66 and 40x-18y=214, ©) S
the mean values of x and y series 21
are respectively
A) 15 and 15 )

ST, o 3
(B) 18 and 12
(C) 13 and 17
82. A class consists of 80 students,
(D) 10 and 20 25 of them are girls and 55 boys,
10 of them are rich and remaining
poor, 20 of them are fair

80. One ticket is drawn at random complexioned. The probability of
from a bag containing 30 tickets selecting a fair-complexioned rich
numbered from 1 to 30. The girl is
probability that it is a multiple of
3orSis

A) >
9 [ 512
@) 13
5
B) .4 B 356
15
5
11 C) —
(C) 15 128
74 5
@) 1z D) &3

03/FH/CC/M-2023-19/169-A
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78.

80.

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

79.

%% (1, 2, 3) 9 Wikd H wEERES
x2—2y2=32: Hl FHIA I qATA BT
Tt B

(A) x-4y-2z+20=0

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

(C) x+8y-z+20=0

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

Frafofaa aeme (foem) e

8x—-10y =-66
R
40x-18y =214
¥ x 3R y ¥oft % mem 9= wHEw:

(A) 15 3R 15

EfE
18 3 12 [EEs

13 3k 17

(B)
(€
(D) 10 3R 20

1 ¥ 30 a& &I & 9t 30 fehe amt
4 ¥ U fowe agfe® w9 9 fspren s
21 3 A 5 % Pk FH hi TR @

2

A) 15

4

B 135

(C)

(D)

29
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w 99 T 6 o 3R 3 THe 7S &1 4 e
S TH-UH Hh Heprenl A1 8 3 IR
wieeaTiya & foF S 21 S -
I T % BR H uifeRar 2

(A)

(B)

(C)

(D)

T el § 80 B 8, 3 | 25 wsihal
3 55 @ 7, 370 ¥ 10 3R 3R swhi
e &, I ¥ 20 TR T F | T W
a1 I IR wGegh F =TI H Tifdear

(A)

(B)

(C)

(D)

U RURARTRERTG AR SN e.7.0.
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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
C) 2
(D) 3

If a random variable X follows
Poisson distribution such that
P(X=1)=P(X =2), then the
standard deviation of the distri-
bution is

A) 2

B) V3

€) V5

D

D) V7 S
B

The normal equations of the curve
y=a+ bx? are

(A) Zy=aZx+ brx? and
ZxY = aXx + bEx®
(B) Zy=na+bEx? and
Exzy =asx? + bzx*
(C) zy=azx?+bzx® and
Txy = aSx + bEx?

(D) EZx=nZy+bixy and

Exzy = aEy2 +bZxy

30

86.

87.

88.
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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) 0-77

{0 AR AT

ide
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' 83. e % 1 fhaft ar soem & smEvasa
% A HA-H-%H TH fud (28) IW A
wifesaT 0-875 &?

10
(B) S
(€) 2
(D) 3

(A)

84. I s Igfes = X wigew foam
- ®  FgEE war oz W@ e
P(X =1)=P(X =2), a1 fgao =1 ams

ferrer 2

(A) V2
B) 3
€ 5
D) 7

85. T y=a+bx2 ¥ GEF gHH 3

(A) Ty=aZx+bix? R
Ixy = afx + bLx®
(B) Sy =na+bix? 3R
x%y = aZx? + brx?
(C) =Zy=azx?+bzx® 3N
Txy = aix + bLx?

(D) =x=nZy+bixy 3R

Eny = a}:y2 + bZxy

03/FH/CC/M-2023-19/169-A 31
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(A) TEIHI IO T eI AT
(B) TEI4A TUIehI 1 TUIGL HTEA
(C) =HIZRvT Tl 1 IUFGS

(D) EIHFU U T AR

qier () 1 i @
(A) =S GETHS
(B) =HSm T
(C) =5=m T 8§ FH

(D) (A) 3 (C) F

ey w9 § (Wieted!) faww faawor 4, afe
e = 150, WEAH =140 3R HES
forarer = 45, d1 fowmar =1 i 2

(A) 0-22

(B) 0-44

(C) 066

(D) 077

HERRTARVTTERAE A AR [ p.r.o.
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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
o W

/i P
ArE|2 B 2
m | 5.8 .-a

is

(A) -4

(B) O

€ -3

D) 6
= {3E
o

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,

prep
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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

0

ide
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89. Uh faaw % vgel WR FE sm (W)

91.

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

90.

0, 25, 07 3R 1250 & wHFa
(wheifeE) 2B

(A) wIEThicH
El¢5E
(B) TEiids E%‘g

(C) wLrHiesh
(D) 3ugw & ¥ ®is &l

Ta (), Tme 1-36 e 2

B
I 1o m
I -3 -2 6
A IT 2 0 2
m 5 =2 -4
S A B
(A) -4
B) O
C) -3
(D) 6

m UfeRdl (3YRiET) 3R o TR (Taeal)
& WY Th UNEET GHET 1 g9 @ve
2 afe TR arrEed] $ gE ©

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

(C) mxn

D) m+n-1

33
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92. T @A W oy w7 s g, Ik

93.

94.

(A) Td % Ful 3R =t gHT I aTE
3R v §

(B) @& &% Iudt 3R Feet 31 oW swe
T 2

(C) @& &1 Fuit aF Feet o= | sl
2

(D) 9w & & +3 T&

A (M) H Y-3HE AIE F IHR HI
®Y T AT Ghal 2

(A) @& $EH % Rigra g

(B) e # =t % fagr g

(C) v (Sifim=w) % fagra gm

(D) @& TFRY % fage gr

299 Fo TUIhI % Heesierar faverur
AN W EEI BT ?

(A) ol =t

(B) R-gFardl =R

(C) g =

(D) =T (Wih)

[ ERARTACR G0 W e.r.0.
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95. If there were n workers and n jobs, 98. If the dual has an unbounded
there would be solution, then the primal has
(A) n! solutions (A) no feasible solution
B) (n-1)! solutions (B) unbounded solution

(C) feasible solution
(C) (nN)* solutions

(D) Both (A) and (C)
(D) n solutions |

99. To ensure best marginal increase

96. FOI' a salesman who has to visit -?1 in the objective function value, a
cities, the number of ways of his resource value may be increased
tour plan is whose shadow price is

comparatively
(A) n!
(A) larger EI%EI
(B) (n+1)! O
(B) smaller
I\ e (C) Neither (A) nor (B)
(D) n (D) Both (A) and (B)

97. For a maximization problem, the . .
objective function coefficient for an 100. If we were to use opportunity cost
artificial variable is value for an unused cell to test

opportunity, it should be -
i (A) equal to zero
B -M (B) most negative number
(C) =zero (C) most positive number
(D) Both (B) and (C) (D) any value
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95. 3l n HH= Bd 3R n Aefal B, @
R
(A)

n! &d

B) (n-1)! &&=

€C) (n)* &

(D) n&=a

96. U fyshar & fow it n wed ® W@ R,

IFh TR I AGHT & bl H TS B
(A) n!

(B) (n+1)!

(C) (n-1!

(D) n

97. U HAlehadish FHE % foe, w Hhm

W & fou v wew i B
A +M
B) -M

€) T=

(D) (B) ¥R (C) g
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98. R 3 (SY3) +1 TH i 71 2, A

99.

100.

I (SEEA) H

(A) =% B 7S T 2

(B) awifid &= 2

(C) ®9a & 2

(D) (A) 3 (C) g

FW@ HeH TH § wEW dWHiE gfg

gifvaa w0 % fou game o § 9fg @
Tl 2 Tt sEmm qoeTs ®1 9 2

(A) ST mi@E
e
(B) Br
(C) & (A) 7 & (B
(D) (A) 3R (B)
Ife &9 STaE F W & o g
e % T 3R AT Yed 1 3TN H
g, @ 9§ g1 =R
(A) I F TR
(B) He® FHUMcH® TE&
(C) T=® YTeHs HEAl

(D) =g oft o=

L ARRARETTERIR AW Emn [ e.r.0.



WWW.prepp.in 'rep

Your Personal Exams ide

03/FH/CC/M-2023-19 gt e
IHIGER W TR
| |
Y-t
iU
(e : 2 w02 ( gut= : 100 ) ‘
' uoHi % I A | UEA A0 @ ore i e | ug |
TEEYUl SN * 1

1. 3@ yE-If& § $& 100 WA B

2. @t U % 3% §9H 2 EI%

3. @t vl F IW T OB

4. Tfen AW T § S SR TyA-gfETe G i WA o 3 S0 g iR weR-gfe 6t een g 21
e wita o fon gftvent 3 w w1 2g 31 981 (8 § 36 & 39) Afza R 40 9fsa g8  of s e W g8 e
BT EI A el ZAN A1 SR SN g A TG 2| e 3 forwt wenw i Jfe o o Aeher 36 TE $E e
61 gt v gt @ =)

5. gt et wer § Reeft woR 6 S o T aLeHs THR H IR A, @ WA H Eh T B s
¥ g S TR B THS HE S

6. 39 Y8 F HW Fuiia @MW § A9 FHAh FEvd foe| wE-gEe ® i 3o 7

7. v ¥ W A H U U RNe g FG F IW GEH I T A I TG o YB-2 W F"ina
T T ST AW, I, TH-gfRR JEen aun 3 faarun srava ford sraen e S e s @
Sl

8. I TF ¥ ys-2 W fFuifd wE # o sEwAie 7u a-gieie $ sj@en A, B, C W D @ ™
Y-GS % O Y8 % W gEl R Sifd 2, ¥ TEfud SEe S He /Aol @ F aie-ise
U9 A Y F2ag Hil I Ush W AIA-GfE G@eN Siftha T S AU T JEeN Hiehd A W IW
U= T WE YAt g g |

9. 38 IR # @i e 3R 9% I st wE e A At &1 vEs W ¥ Wn IW—(A), (B), (C) I (D) FH
R T F1 T | A9 e TE et U IO Bl A IR HH I T W A B AR 3w Twy o *
et w99 % T § AU I v §, @ 9 A9 I T 39 IW HI Iifha F A AR T o0l | TAB
w97 % Tore et v & ST T 81 S9HT FeI TTHIE I G IR T § sifeha I w fi g

10. 3 W& # Y% Y GEA1 & G WR g9 39 WER ¥ g0 8—(A), (B), (C) R (D) ¥Al F IW ¢
¥ fou s A TER % hael U g Sl el /Ao ¥ ate-atse U 9 fufea = 21 vos g
¥ foru Faa © IW B T IR W I IW = 4 fafEw H o W wS § IR w Em F
3 afts g9 o fiom @e §, A S I9 Ted W ST I e W I @ fafga w5 & o Saw
et /et = & ata-utee 9 @ § wan @) fed O weR W we-se st aitads T T R

11. TA-GfGsl @ ¢ T BIGA A FW FEAT 2| WH-IfEH R IW e B qden H @iy A
Tien Yo § aTEY HEMU 7 of | e % WEIGE U I U= dieeh Tl Havd 619 | 3EF a1G IR AT
yH-gfereT F g | 9 i sEEia 2

12. TR ¥ a9 § 4 f5ft ws % ft ueE 7@ FE W AW W AEW F fAEwEEn wHar $ o wwd 2
FYT A9 e fear w1 wwar B

Note : English version of the instructions is printed on the First Page of this Booklet.
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