PUBDET-2023

Paper - 111
Subject : Mathematics & English
for admission in

Economics/Statistics/Mathematics
(Booklet Number)

Duration : 90 Minutes No. of Questions : 50 Full Marks : 100

/

10.
1.

12.

~
INSTRUCTIONS

All questions are of objective type having four answer options for each. Only one option is
correct. Correct answer will carry full marks 2. In case of incorrect answer or any
combination of more than one answer, % mark will be deducted.

Questions must be answered on OMR sheet by darkening the appropriate bubble marked A,
B, C,or D.

Use only Black/Blue ink ball point pen to mark the answer by complete filling up of the
respective bubbles.

Mark the answers only in the space provided. Do not make any stray mark on the OMR.
Write question booklet number and your roll number carefully in the specified locations of
the OMR Sheet. Also fill appropriate bubbles.

Write your name (in block letter), name of the examination centre and put your signature (as
is appeared in Admit Card) in appropriate boxes in the OMR Sheet.

The OMR Sheet is liable to become invalid if there is any mistake in filling the correct
bubbles for question booklet number/roll number or if there is any discrepancy in the
name/signature of the candidate, name of the examination centre. The OMR Sheet may also
become invalid due to folding or putting stray marks on it or any damage to it. The
consequence of such invalidation due to incorrect marking or careless handling by the
candidate will be the sole responsibility of candidate.

Candidates are not allowed to carry any written or printed material, calculator, pen, docu-
pen, log table, wristwatch, any communication device like mobile phones, bluetooth etc.
inside the examination hall. Any candidate found with such prohibited items will be
reported against and his/her candidature will be summarily cancelled.

Rough work must be done on the question booklet itself. Additional blank pages are given in
the question booklet for rough work.

Hand over the OMR Sheet to the invigilator before leaving the Examination Hall.

This booklet contains questions in both English and Bengali. Necessary care and precaution
were taken while framing the Bengali version. However, if any discrepancy(ies) is/are found
between the two versions, the information provided in the English version will stand and will
be treated as final.

Candidates are allowed to take the Question Booklet after Examination is over.

Signature of the Candidate :

Signature of the Invigilator :

(as in Admit Card)
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MATHEMATICS

1. If logﬁ 5=a, logﬁ 2=D0 ,then logﬁ 300 equals to
R log s 5=a, log ;2=b3¥, O log ;300X

(A) 2(1+a+b) B) 1+a+b
(C) 2(1+2a+2b) (D) 2(1-2a-2b)

2. Let z be a complex number such that Z—_i is purely imaginary. Then maximum value of

z—(2+2i)| is

Wamzﬂa—vfﬂaﬁ%w%aarﬁrm ‘ZKQT?I]%WWWIW‘ (2+2i)| -4

IS W T

(A) 242 B) 2
3 1

©) ;) (D) 7

3.  Forreal a, b, c the roots of the equation

(x—a)(x—b)+(x—b)(x—c)+(x—c)(x—a):0 are

(A) negative (B) positive

(C) real (D) imaginary

W a, b, ¢ -9 & (x—a)(x—b)+(x—b)(x—c)+(x—c)(x—a) =0 FMFA Feref
@

(A) AMIE (B) «Nq®

(C) R (D) FoAfE
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4.  The numbers of 30-digit sequences using only three digits 0, 1 and 2 having exactly ten 1’s
is
g [t o 0, 1, 2 TR f A SN o7 F TR @2 470 e B3 101 1
TR 9 TER 92 T 7

(A) 30P10.210 (B) 30C10.220 (C) 30C20.210 (D) 30C20

5. Consider the expression f(n)=10""+10"+1 VneN.
(A) A any prime integer which divides f(n)
(B) 3 aprime integer which divides f(n)
(C) f(n) is divisible by 5
(D) f(n) is divisible by 10
f(n)=10""+10" +1 Vn eN-aZ A5
(A) FLHL FM T LA a1 [{oTeT 99 f(n)
(B) W« Tifele A WL AR I @l [orey 27 f(n)
(C) f(n), 5 @< fAorey
(D) f(n), 10 7 KTy

6. Let P, Q be 3x3 matrices with P=Q. If P’ =Q’ and P’Q =Q’P , then determinant value

of (P* +Q?%) is equal to

T %9, P @ Q 96 3x3 W@ WG, P~Q | I PP =Q ¥R P*Q = Q*P 7, O (P> +Q?)-
@3 e 9 2@
A) 1 (B) 0

© -1 (D) -2

Eco.+Stat.+Maths 4 % (m]
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2 05

7. Let A=| 1 2 3 |.Thesystem of linear equations AX=Y has a solution
5 1

-1

X
(A) onlyfor Y=|0|, xeR
0
0
(B) onlyfor Y=|y|,yeR
0
0
(C) onlyfor Y=|y|,y,ZzeR
z
(D) forall Y eR?
2 05
TAF, A=| 1 2 3| GRS AT Hoed AX=Y -7 TN SMR
-1 51
X
(A) BEA Y =|0|, xeR-AI &
0

(B) BWE@ Y=|y|, yecR-Add &y

(C) B(WEa@ Y=|y|,y,zecR-AF &«

(D) JFe Y eR3-9 &y

Eco.+Stat.+Maths 5 %
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2
8. If o,B,y,0 are independent of x and in A.P. andIf (x)dx =—4, where
0

Xx+a x+pf x+a-y
f(x)=|x+p x+y x-1 [ then the common difference d is
X+y Xx+0 x—B+39

(A) onlyl (B) only-1
© I ®)

M o, B,y,5; x-9F TR TSNS 1 TF Y32 A.P. O AT €¢
x+a x+pB x+o-y ,
f(x)=|x+B x+y x—1 | T8 [f(x)dx=—4 T O 7o -fofba (A.P-a9)

X+y x+8 x-B+8 0

ALY ©O&8S d (S
(A) BN | (B) ®qN@ -1
© =1 ®

9. Let (a1, a2), (b1, b2) and (ci1, c2) be three non collinear points in the xy-plane. Let r, s, t be
three real numbers such that (i) r+ s+ t=0, (ii) rai+ sbi+ tci=0, (iii) rax+sby+tco=0. Then
(A) r=0, s=0, t=0 is the only solution.
(B) the system of equation may have finite number of non-trivial solutions.
(C) the given system is inconsistent.
(D) the system has infinitely many solutions.
T T, (a1, a2), (b, ba), (c1, c2) -OC oG Zwg {7, A= AL 7 xy- HNO | 1, 3, t
fofb IR Fe A T (i) v+ s+ =0, (ii) rai+ sbi+ te1=0 @ (iii) raz+sbyttc,=0 IPAFAA FoTa
FE | TCICR@
(A) r=0, s=0, t=0 AFG TN
(B) TN SAF AN A AIF Q] T ST
(C) &We AT et TS
(D) ANFI S S AL ATF ST TG S

Eco.+Stat.+Maths 6 % (m]
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10. Let A= {x: x€R, [x|<1} and B= {x: XER, |x-1|=1} and A UB =R —D. Then the set D is

WE F9, A= {x: X€ER, [x|<]1} @R B= {x: X€R, [x-1]=1} @R AUB=R-D | © I D T

6

(A) {x: x€R 1<x<2}
(B) {x:xER,1<x<2}
(C) {x:x€R 1<x<2}

(D) {x:x€R,1<x<2}

11. For two events A and B, if P(A)=P ALl and P By_1 then
B 4 A 2

(A) A and B are independent

A" 3
o {5

w5 IS5 A 8 B 99 (@ IW P(A):P(%j:l 8 P(Ej:l I O,
(A) A 8B Reaa

A"} 3
o {5

B’ 1
© P (K) =3

A 2
o (22

Eco.+Stat.+Maths 7 % (m]
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,1\/1+x —\/1 x?
\/1+x +\/l x?

_ \/1+x —\/1 x*
R 1
an \/1+x +\/1 x*

(A) sina (B) cosa

12. Ifta =, then x? is equal to

=0 T, @ x2-43 T¥ @

(C) sin2a (D) cos2a

13. The equation r’ cos’ (9 —%j =3 represents

(A) aparabola (B) ahyperbola

(C) acircle (D) apair of straight lines

r’ cos’ (9—%) =3 N9

(A) wR3s (B) *HIqe
€ 3J¢ (D) IR I Io® I

14. Ifx,, x5, xyand y,, y,, y; are both in G.P. with same common ratio, then the points (x,, y,),

(XZa Yz) and (X3a Y3)
(A) are the vertices of a triangle (B) lie on a straight line
(C) lie on an ellipse (D) lie onacircle

X[, Xy, X3 AR Y, Yy, y3 GFE TR SASHR GG 2000 SR | TR (x,, y,), (X,

Y2) 3 (X3, Y3) f imi“"] |
A) a3 fagres foafb ifds i (B)  fimpaw smeifge
©) Faw «zfs Sgefzs (D) Rqay 9ot Jeize

Eco.+Stat.+Maths 8 % (m]
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Let P, Q, R be three points on a parabola y*=4ax,a>0 whose ordinates are in

geometrical progression. Then the tangents at P and R meet on
(A) the line through Q parallel to x-axis

(B) the line through Q parallel to y-axis

(C) the line joining Q to the vertex

(D) the line joining Q to the focus

S8 y? =4ax, a>0-4 P, Q, R -« forft iy (3 wina (e el erares gsfors sz |
TICH(@ P 8 R -4 S8 ofF® ey

(A) x-S0 TR, Q Regast e fifere =%
(B) y-SICwd A, Q frgand e fifere =3
(©) Q @R Sf¥Ired M7 MIe AR fifers =%
(D) Q 9= w¥Jred Afew MFes @ f{fere =7

The normal at the end of the latus rectum to the ellipse — +l})’—2 =1 passes through an end
a’

of the minor axis if

@9@— + 2 =1 -3 SR ARRe wfFs oy Soyea Soree ey frr |

b2
[laye)

(A) et+e?=1
(B) et-e?=1
(C) &+e=1

(D) &-e=1

Eco.+Stat.+Maths 9 % (m]



17. For the ellipsesx— +
9 16

the same ?

(A) focus

(C) auxiliary circle

2
X

Sager =1

9

TOe ?
A) e
(C) RRTIE

PUBDET-2023

2 2

+—L =1, te R\{0}. Which of the following are

94t 16+t>

(B) latus rectum

(D) eccentricity

2

9j—t2+y—2 1, teR\{0}-fNCIR  (FHG/tFelE 92

16+

(B) Wi
(D) SF T

18. Twolinesx=1+s,y=-3—-As,z=1+ As andXZ%,yZI+t,z=2—t,wheresandtare

parameters, are perpendicular to each other, if A equals to

N x =1 +s, y=-3 —As, z=1 + As ﬂ?ﬂx=%,y=l+t,z=2—t,WsGt

A6, 7919 77 (A A -7 W R

A) 1

) 2

(B)

N |~

D)

B =

19. The intersection of the planes x +2y+3z+1=0, x—-y+z—-1=0 and y+z=0 is

(A) astraight line

(C) apoint

(B) avoid set

(D) aplane

CEET x +2y+3z+1=0, x—y+z-1=0, y+z=0- 99 (@ T G

(A) IR (B) T
Eco.+Stat.+Maths 10 % (m ]
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0, x=0

Let f:[0,1] > R be defined by f(x)=

Then

(A) fis continuous in [0,1]

(B) fhas removable discontinuity in [0,1] at three points
(C) fhas jump discontinuity at only three points

(D) fis discontinuous everywhere

o
>
I
(e}

1
-x, 0<x<—

e
Il

TAFY, £:[0,1] > R IO FLE®S T f(x)=

NR|W |~ |-

|
>
I
AN
b
A
p—

—
S
b
Il
—_

Gk

(A) f,[0,1]-4 e

(B) [0,1]-43 foaft RMTe f -9 SHAIREE SrwRfs S
(C) W« fonfb e f-a9 ST PR AR

(D) f- SRAA A2 VO

Eco.+Stat.+Maths 11
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1, ifx=1
21. Suppose f:R —>Rbegivenby f(x)=1 (xo_
PP 8 y £(x) e( 1)+(x—1)2sin—1 , if x =1
x—1
then f'(l)
(A) does not exist (B) exists and is zero
(C) existsandis 9 (D) existsandis 10
1, if x=1
f:R—>R IO M6 [T f(x)= (x0) , 1 L,Tx=1
e +(x—1) sin——,
x—1
f'(1) -9
(A) g (B) wif¥Q W @ W X7
(C) TRYMZE 8 NF9 (D) Y MZ 8 N+ 10

22, If f'(x) = sin(log X) andy = f(?i;?:j thenj—z at x=1 is equal to

2x+3

ﬂﬁf’(@:sin(logx)ﬂ@ y=f[ j@,WXZIﬁ‘Wg—yW
X

(A) 6sinlog5 (B) S5sinlog6

(C) 12sinlog5 (D) 5Ssinlog 12

23. Find which function does not obey Lagrange’s Mean value theorem in [0,1].

Ay SerFeefera W4 NG Lagrange’d TLININ ST *[Sa 2[99 (L 1

1 .
ORI PN O RO ER
(E_Xj ,XZE 1, x=0
(€) £(x)=x[x] (D)f(x) =[x

Eco.+Stat.+Maths 12 %
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26.

The least value of k for which ling

(A) k=1

1im((a—x)tan’2‘—xj

X—a a

(A) does not exist

©) is 2
T

X
li —X)tan—
Xlgg((a X) an 2aj

(A) -9 9RQ W2

©) @@wm 2
T

Letl = jsec“ xdx, n eN. Then I,is

PUBDET-2023

lXsinx—(l—cosx)

X

lxsinx—(l—cosx)

k-4 T8 FHON NG & lim 2

(B) k=2

k

©)

(B)

(D)

(B)

(D)

WA, 1, = [sec” xdx, n eN, OXT 1, I

n-2
(A) sec xtanx+n—2

I ,,forn>?2

n-1

I .forn>2

sec" ! x tan” x
B
(B) —
(C) secx tan" x

n-1

cosec" X cot X
D
(D) —

+cotx+ill forn>?2

I ,forn>2

# 0 TR TG 7a
k=3 (D) k=4
is0
ise
I« 0
GRS D

Eco.+Stat.+Maths
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Let I= I dx . Then I=

13+3cosx +4sinx

T, 1= & e
13+3cosx +4sinx

(c: constant of integration)

(c: SIqFeN IF)
I I R W]
. lim + + oot is
ol o' Jn+4) Jn+8) Jao+4(n-1)y
V5 -1 J3+1
(A) o5 (B) )
T
©) 2 D) 1
Eco.+Stat.+Maths 14
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If f(x)=Pe™+Qe" +Rx, P,Q,Rare constants, satisfies the condition f (0) = -1, and

log, 4
f'(log, 2)=31 and '[ [f(x)—Rx]dx=?, then
0

W f(x)=Pe™ +Qe" +Rx, P,Q,R -7 WAHHH f(0) =1, 4t f'(log, 2) =31
log, 4

; 39
8 | [f(x)-Rx dx ==, = P 3, TCw@

J. [ (X) X]dX > , (F I«

(A) P=5 (B) Q=6
(€) R=2 (D) P=3

If a curve y = f(x) passes through a point (1, —1) and satisfies the differential equation
y(l + xy) dx = xdy, then f(—%j is equal to

y = f(x) I@E@AB (1, 1) R @22 y(1+xy)dx = xdy =R AN B I | 02

4
A -— (B) -5

2 4
©) 5 (D) 35

Given + —+ >=0. By means of transformationx =tan6 the given

equation is changed to

2
aqe dZ+ 2X2§+ Y = =0, eI x = tan 0 RS WYX e TNwaf 7y
dx® 1+x"dx (1+X2)

R FeRfe T
dzy dzy
d? d?
(C) d—eZ+y=0 (D) d—eZ—eyzo

Eco.+Stat.+Maths 15 % (m]
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x2+1
If f (x) = J- e dt , then the interval in which f(x) is increasing is

X2

x2+1

W f(x)= [ o dt T T S f(x) WAFF GG I G 27

x2

(A) (0, ) (B) (-, 0)
©) [-2,2] D) 1L 1]

: 1 1 1 :
Consider the curve —+—=— where c is non-zero constant. If p be the length of the

X"y ¢
perpendicular drawn from the origin to the tangent to the curve at a point corresponding to

parameter 0 then p°=

BER Gl i2+i2= 1 , ¢ TP I | @I TATH A6 0 A ! (I [T SfFe

X°y =
=oPf(Fa TR o ey (A0 wf&S, 790 p = pP=

2

c
A B) ¢’
(4) 1-3sin’ Ocos’ 0 (B) ¢
(C) c¢*sin26cos26 (D) ¢*secOtan

A spherical iron ball of radius 10 cm, coated with a layer of ice of uniform thickness, melts
at a rate of 100n cm’/min. The rate at which the thickness of ice decreases where the

thickness of ice is 5 c¢m, is
10cm EACER GH6 TIPS TERR AR ST N 7f AT B M8 SR | M
1007t cm?/min R IFF 100 ACF O(F T AT TS ([4 FN(F, AT 7R9 5 cm O e

(A) %cm/min (B) écm/min

(C) ZLS cm/ min (D) %cm/min

Eco.+Stat.+Maths 16 % (m]
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Consider the equation x*—4x’+2x’+ax+b=0 where a, b are non-zero real numbers.

. .1 :
Given that for every root A of the equation, X is also a root of the equation. Then

x'—4x* +2x> +ax+b=0 AN (a 8 b S W) RN F9 | MSA WM T
TNFRaoe 2fel e x-&am%-ewﬁwﬁaaﬁ%mlm

(A) a=Lb=-1 (B)a:Z,b:%

(C)a=%,b=3 (D) a=—4,b=1

A basic row operation on a matrix means adding a multiple of one row to another row.

X 5 x 0 0 21
Consider the matrices A =| 1 3 2| and B=|1 -1 -14
-2 -2 2 0 i 4
3

It is given that B can be obtained from A by applying finitely many basic row operations.

Then the value of x is

WGH A-To @AW AR SAER” 9 MGG T AT SAmAens @ W

X 5 X
@9 F(I T2 QIFAE o) AR SAMT A2 A @A FA RME T A=| 1 3 -2/,
2 -2 2
0 0 21
B=[1 -1 -14| 28 @ B, A T AN MAF A AT AR “AST T |
0o 2 4
3
It (@ x (]
A) 3 B) -3
(C) -1 (D) 2

Eco.+Stat.+Maths 17 % (m]
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Ify=—1t—

1 | | (c: arbitrary non-zero constant) is the solution of the differential equation
og|cx

y' = Yy ¢(§j ,¢ is differentiable function, then d)(ij is given by
X y y
X

TR AT y’=l+¢(§j-‘@ (§ -SRI AAFT), G T y = ——
X y log|cx|

(¢ T o ) q{;jm

Y A X X
WL m-Lk ©%F o
B o oL
Let f(x)—[x]+(x [x]) X 2 5

(A) f(x) is continuous only at x :%
(B) f(x) is discontinuous V x > 1

. . 1
(C) f(x)1is continuous V x > 5

,1

L 1

N | =

(D) f(x) is continuous only in [

Y, f(x) = [X]-i—(X—[X])[X] ,X >

| =

(A) f(x) BgI@ x =%ﬁ*§®m

(B) 4 x Z%L‘K T f(x) TBS I

(C) e xzéuﬂﬁWf(x) TS B[

(D) ©YNG Bl} -9 f(x) TS TR

Eco.+Stat.+Maths 18 % (m]
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39. The area of the portions cut off by the hyperbola x*> —3y”> =1 from the ellipse x* +4y” =8

1S

TAYE x° +4y’ =8 (AT WS x° -3y’ =1 [T X @1 F(H, OF AP

(A) 2n—%10g5(2+x/§) (B) n+5\/§loge(2+\/§)
(C) 2n+%loge(2+\/§) (D) n—S\/gloge(2+\/§)

40. The number of distinct real values of A for which the vectors —K2§+3+12 , i-22 3 +k and

i+ 3 —2’k are coplanar, is

(A) zero (B) one

(€) two (D) three

Ak, 1=k 8 i+ -2k ST A ), G A8 WG T TR
(A) I B) 9=

(€) W% (D) f&

Eco.+Stat.+Maths 19 % (m]




PUBDET-2023
ENGLISH

41. Identify the pair of words that has the same relationship as the given pair :
democracy: elections
(A) carpenter: cistern
(B) gardener: earthworm
(C) gymnastics; pommel horse

(D) oceanography: aquifer

42. Given below is a Statement, followed by two Assumptions, (i) and (ii). Sometimes an
assumption is implicit in the statement. Read the sentences carefully and select the correct
option :

Statement : India is a member of SAARC, but she would do well to improve her ties

with ASEAN.
Assumption (i): India is planning to leave SAARC.
Assumption (ii): ASEAN is a stronger regional group than SAARC.
(A) (i) is correct but (i1) is incorrect.
(B) (i) is incorrect but (ii) is correct.
(C) Both (i) and (i1) are correct.

(D) Both (i) and (i1) are incorrect.

43. Select the word which is synonymous with - Interim.
(A) Interval
(B) Intermittent
(C) Timely

(D) Temporary

Eco.+Stat.+Maths 20 % (m]
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44. Which disciplines are known as the ‘social sciences’?
(A) English, Bengali, Hindi
(B) History, Political Science, Anthropology
(C) Fine Arts, Martial Arts, Museology

(D) Law, Management Studies, Sports Management

45. Select the word that best replaces both the italicized phrases in the sentences given below:
Sentence (i) — The document was declared null and void.
Sentence (ii) — His claim was not justifiable.
(A) invalid
(B) adjustable
(C) immanent

(D) acrid

46. Choose the phrase that best replaces the italicized word in the given sentence :
Her arguments were trivial.
(A) difficult to understand
(B) totally garbled
(C) oflittle significance

(D) extremely relevant

47. Fill in the blanks in the given sentence with the most appropriate option :
Had the police not reached | the thieves
(A) Dby time; will flee
(B) attime; will be fleeing
(C) this time; have fled

(D) in time; would have fled

Eco.+Stat.+Maths 21 % (m]
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48. Identify, from the options given below, the sentence which has been correctly punctuated.

(A)

(B)

©

(D)

To strive against all odds, in whatever situation of life you may be and to preserve

health --- health is wealth.

To strive against all odds, in whatever situation of life you may be, and to preserve

health; health is wealth

To strive against all odds in whatever situation of life you may be; and to preserve

health: health is wealth.

To strive against all odds, in whatever situation of life you may be, and to preserve

health: health is wealth.

49. Fill the blanks with the appropriate words in the sets given below :

Icouldtell  the tone of his voice that he was really upset

me: all probability, he felt somewhat responsible ~ my troubles.
(A)  with, in, in, for

(B) for, by, with, in

(C) by, with, in, for

(D) in, for, by, with

50. Select the correct meaning for the idiomatic phrase — to sit on the fence.

(A)
(B)
©)
(D)

to prevent falling off
to avoid taking sides
to enjoy being outdoors

to prove a point

Eco.+Stat.+Maths 22 % (m]
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