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4 . I
Instructions

1. 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, % marks will be deducted.

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

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

4. Do not make any stray mark on the OMR.

5. Write question booklet number and your roll number carefully in the specified locations of
the OMR. Also fill appropriate bubbles.

6. Write your name (in block letter), name of the examination centre and put your full
signature in appropriate boxes in the OMR.

7. The OMRs will be processed by electronic means. Hence it is liable to become invalid if
there is any mistake in the question booklet number or roll number entered or if there is
any mistake in filling corresponding bubbles. Also it may become invalid if there is any
discrepancy in the name of the candidate, name of the examination centre or signature of
the candidate vis-a-vis what is given in the candidate’s admit card. The OMR 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 sole responsibility of candidate.

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

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

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

11. This paper 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

- J

QP-PUBDET-2018-Stats FINAL.docx Page: 1/18



ROUGH WORK ONLY

QP-PUBDET-2018-Stats FINAL.docx Page: 2/18



1. 3-t 1 0 1 00
LetA=| -1 3-t 1|,B=[{0 1 O/. Then
0 -1 0 0 0 1

(A) fort=3,det A=det B and hence A=B
(B) fort=3, A=B and hence det A =det B
(C) fort=3,det A=det Bbut A#B
(D) fort=2,det A=det Bbut A # B

3-t 1 0 1 00
AN I A= -1 3-t 1[,B=|0 1 O] OCFE
0 -1 0 0 0 1

(A) t=3-G3 T det A = det B, TOIR A =B
(B) t=3-a9 & A =B, SR det A =detB

(C) t=3-49 &7 det A=detBFg A=B
(D) t=3-¢9 & det A=detBFg A=B

2. Let a1, a2, a3 and by, by, bs are positive real numbers satisfying the inequalities a, <a, <a, and
b, 2b, >b,. Then

AN Fday, az, a3 93K by, by, bs W B AT G a, < a, < 33@ bl > b2 > b3 (@2 [&Ze]

wogs(ggn) o E-(EnE)

1 1

SRR SRR TN Y

3. The number of terms in the expansion of (a + 2b + 3¢)® is

(a+2b+3c)* -4 RPFSCS 21yl 2&

(A) 9 (B) 24 (C) 45 (D) 10
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4. The number of numbers having five digits that can be made with the digits 1, 2, 3 each of which can
be used at most thrice in a number is

2O @2 TE® oA “18 IJ92F I @ 93 *MS 1, 2, 3 TR AR A6 =FA
TR NI A T

(A) 210 (B) 220 (C) 180 (D) 250

5. Let A, B, and C be any three square matrices of order 3. Then

(A) AB=AC = B=C

(B) if A be orthogonal, then AB=AC = B=C

(C) AB = AC = O3 (null matrix of order three) = B=C
(D) if AB=AC = B =C, the A must be orthogonal

WA F9A, B, € C {7 @a foaf6 3of Wi oicwea
(A) AB=AC AR B=C
(B) T A &% WGH =W OW@ AB=AC =>B=C
(C) AB=AC =0; (o4 @ =+ G =B =C
(D) M AB=AC =B =C O@ A =¥ WHIA LI

. p . . 1 .
The equation of least degree with integral co-efficients having two roots as ‘i’ and T 1S

e i @R %s@ G2 *S FePRY TG FAow T TG 2

(A) x* =5x*+6x-1=0 (B) x> =3x+11=0
(C) 2x* +x*-1=0 (D) x*+3x*-2x+1=0

7. If the roots of the quadratic equation X* —ax+b=0 (a,b € R) are real and differ by a quantity

less than 1, then

faqre ARl x> —ax +b=0 (a,b e R) -9 Jead IVI G Aea@E @A -9 (AT

I PICHE
2 2 2 2
(A)a 1<b<a— (B)al 2<b<a—
4 4
2 2 2 2
(C)%<b<a *l D) & cp< 2 F2
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4
The largest integer, which is less than or equal to (2 + \/5 ) is

(243 - i A1 =B A SR’z

(A) 192 (B) 193 (C) 194 (D) 195

A regular polygon of 10 sides is constructed. The number of triangles than can be formed by joining
the three vertices of the polygon so that no two vertices are consecutive is

b AT @I T IRgE S T T WY e el AR wiwe
fage, @RI e Rrqefm @w 9g HRs 71 oF ALy

(A) 60 (B) 50 (C) 40 (D) 30

10.

Consider two distinct A.P., each of which has a positive first term and a positive common

difference. Let S, and T, denote the sum of the first n terms of the series. Then lims—“ equals
n—-o T

(A) oo or 0 depending on which has larger first term
(B) oo or 0 depending on which has larger common difference
(C) ratio of first terms

(D) ratio of common differences

w5 72 STIeE A [Esa A1 2ol 2Uw o ¢ K wed gAres| W S, € T,
S
FE 2 ¢ fRSRIGT n IRYF ~ Mg = @ lim—+ a7 w19 =@

Tn
(A) 2T "M WEH 93 fofer® o A 0 2@
(B) TRIRIGA AT <@ T SR 00 A 0 A
(C) TR Vo AR AW SIS

(D) T 59 A G SIS

11.

Consider the quadratic equation x> + 2px + q = 0, where p and q are chosen randomly from {1, 2, 3}

with equal probabilities. Then the probability that the equation has both roots real is

x2+ 2px + q = 0 fear® FNFe’ [EIdA F91 =% p 8 g, {1,2,3}?.711? RF IRIE [R
e A AW TR | P FNFaeba 4o Ao A% e[ Bl 25

2 1 7 1
(43 (B) = ©3 (D)3
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12. P(A)-P(ANnB
If A and B are two events and P(B)#l,then ( ) ( A ) equals to
1-P(B)
P(A)-P(ANB)
M A € B Wb T@D = € P(B)=1D, O@ 1P (8) ~ag T FE
(A)P(A/B) (B) P(A/B) (C) P(A/B) (D) P(A/B)
13. 33x34x35x36+1
(A) is a perfect square (B) is not a perfect square
(C) is a number of the form n4(n EN) (D) is a number of the form n’ (n EN)
33x34x35x36+1
(A) G5 “pefsf e
(B) #efasf eyt ==
(C) @3 n*(neN) AP (FHER) T
(D) @6 n’(neN) SR (LRCT) A
14. 1 -1 0 I 1 -1
GivenA=|-1 2 1|and B=|0 1 -1| Then B'ABis
0 1 1 0 0 1
(A) skew symmetric matrix (B) diagonal matrix
(C) orthogonal matrix (D) unitary matrix
I -1 0 I 1 -1
meA =g @ A=|-1 2 1[8€ B=(0 1 -1|I 0%@ B'ABZR
0 1 1 0 0 1
(A) Refom Wi B) T WG
(C) T IEH (D) @< (unitary) TG
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15.

For the complex numbers z; and z,, given |z| = |z| and (arg z; — arg z;) = 1. Then,

Goe ARG 2, 8 2,-9F I NS AR |z1| = |z2] 9 (arg z1 — arg z2) = 10l PICHCA

(A)z,-2,=0 (B) z,+2z,=0 (©) zz, =1 (D)izl
zZ,

16.

3

The value of the product of all possible expressions of (l + i\/§ )A is
3

(1+i\/§)A—kﬂ? TSR AT AR weizre 2e

W+  ® ‘2+i\/§‘ (€) 8 (D) -1

17.

If o, 0L,y ....,0, are roots of x° +x +1=0, then the value of (1-2a,, ) (1-2a, )....(1- 20 ) is

x° +x% +1 =027 I o,,0,,....,0, A (1-20,)(1-20,)....(1- 20, ) -45 W

W
(A) 0 (B) 1 (C) 64 (D) 81

18.

If co‘{sin"1 \/EJ = cos(cot_1 9), 0 € R,then0Ois

M co{sinl\/%]:cos(cot1 6),661&2‘?{ R 0 T

(A) % (B)% ©) J% (D) J%

19.

The general solution of the equation 12sin X +5cosx =2y’ —8y +2lare

12sinx +5cos x = 2y’ —8y + 21 ANFAAGI Al T 2+

(A) x=2, y:2nn+cosl% (B) y=2, x:2nn+cosl%
(C) x=2, y:2mt+sin*li (D) y=2, x = 2nm+sin” -
13 13

n is integer in all cases AJ n "l"f’f"@m
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20.

The equation sin X (Sin X +C0s X) =k (k € ]R) has real solutions if

sinx (sinx +cosx) =k (keR)ﬂW“ﬁ? B MY 7@ IM

142

> (B) 2-3<k<2++3

) 1-2 1+2

(A) 0<k<

<k<
2 2

(C)0<k<2-/3

21.

The number of solutions of the equation tan X +secx =2cosx where 0 <x <, is

tanx +secx =2cosx, 0 < x < n-dF AT FRAT 2

(A) 0 (B) 1 (©) 2 (D) 3

22.

Let A ABC be a right-angled triangle with the right angle at B. If |AB|=7 unit, |BC|=24 unit, then the
length of the perpendicular from B on AC is

(A) 12.2 unit (B) 6.72 unit (C) 7.2 unit (D) 3.36 unit

A ABC (14t fargrers B tlefb sCFiedl I@ |AB|=7 95, [BC]=24 9% =F @ B [0
F AC-9F T7F SfF® sgd (M o
(A) 122 &FF (B) 6.72 &FF (C) 7.2 &FF (D) 3.36 9FF

23.

2 2
If the normal at one end of a latusrectum of an ellipse —-+ ? =1 passes through one extremity of
a

the minor axis, then the eccentricity of the ellipse is given by the equation

T7igs Z-j%-j:maﬂ%m G Arefyee wfFxs wfessl Thigred @ o
AR Toigelba Sewe! (@ Teaed @l e =1 ¢ =

(A)e*+e-1=0 (B)e*+e+1=0
(C)e*+e’+1=0 (D)e*+e*—1=0
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24.

I

The equation of the tangent to the curve y =€ "' at the point, where the curve cuts the line x =1 is

x= 1 TEIRIG y = TR @ e @ 9 o’ Reyqee @i Toin wfFs
T

(A)e(x+y)=1 (B)y—ex=1 (C)x+y=e (D)x+ey=2

25.

If AB be a focal chord of the parabola y* = 4ax with focus at S, then
(A) 2ais the arithmetic mean of SA and SB
(B) 2ais the geometric mean of SA and SB
(C) 2ais the harmonic mean of SA and SB
(D) ais the harmonic mean of SA and SB

y? = dax SRJCER G ¢ [T Sl =& IS S'€ AB | PICHGE
(A) 2a, SA 8 SB-F ANEAT T
(B) 2a, SA ' SB-F WG NI
(C) 2a, SA € SB-¢&F 7S e W
(D) a, SA € SB-93 7@ AuRw vus

26.

If tangents at extremities of a focal chord MN of a parabola y> = 4ax intersect at P, then
ZMPN is

KIS y = dax -7 AN &1 MN-aF fefivar ofFxe ey p Rure @ @
CICHE /MPN (J

(A) ¥, (B) %, ©" (D) 7

27.

A variable straight line through P (-1, 2) intersects y-axis at A and x-axis at B. Q is a point on the
segment AB such that PA, PQ and PB are in harmonic progression. Then the locus of Q is

(A) a straight line (B) aparabola (C) acircle (D) a hyperbola

P (-1,2) Rl @6 oIfSHie TRerael y-=m e A e ¢ x-S B e @ |
AB SRR ©°F Q @i @3 7% @ PA, PQ ¢ PB RPIFS 21ifSrs A1 ¢ewta Q -9
ABRAL T

(A) G5 eI (B) @I wRge (C) @3B Je (D) 9 “FIge
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28. The point (a%, a+1) is a point in the angle between the lines 3x —y+1=0andx +2y-5=0
containing the origin if
3x—y+1=08x+2y—5=00 PITGH LF N (2, a+1) T70 AR M
(A)a>lora<-3 (B)ae(O,l)
(©) ae(—3,0)uG,1J (D) ae[—3,0]u[%,l}
29. | Let f:R — R be defined as f(x)=1+4x+xh(x) for all x, where h(x) is bounded function.
Then
(A) existence of f' can not be ensured
(B) f’existsatx=0onlyif h’' existsatx=10
(C) f'(0)exists and is equal to 4
(D) fis continuous for all x
WA F 1R - RAT O TGS AR T e x-63 &0 f(x)=1+4x+x’h(x),
I h(x) TRE SRS PIHE
(A) ' -9 Rre ol 2fSsta w1 Tl
(B) BYF x =0 YO h' -G AP W x = 0 TS ' -9 g AP
(©) '(0)-99 wfEg =z @< £'(0) =4
(D) AT x-@ TGO
30. 2 _
Let f(X) - axr L O<x<l where a,b € R. Given that fis differentiable for x > 0.
bx+5, x >1
Then

(A) a=0, b=-2 (B) a=6, b=-10
(C) a=-6, b=-14 (D) ais any real number and b =2a — 2

ax’ —dfx +1,0<x <1
bx+5, x >1
Go) f RIS R CICFCE

@l AT f(x):{ REE a,beR | TISA SR & I x > 0-47

(A) a=0, b=-2 (B) a=6, b=-10
(C) a=-6, b=-14 (D) a @ & T VI R @R b=2a-2
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31.
Let f: R — R be a continuous function such that (r +1J =f (r) for any rational number r and
n
any positive integer n. Then
(A) f(x)=e*forall x (B) f(x) is a constant function
(C) f(x) = ax for some x (D) f(x) is a non-constant function for all x
f:R > RIHIH TS @2 A9 F AT P r-AF T 8 (AP "i"‘f’{@m n-4s GeJ
f(r+lj=f(r) | O
n
(A) f(x)=¢*, A x-9F GeJ (B) f(x) «3H A qCTFS
(C) f(x) = ax, FRx-47 T (D) f(x) & IFSF T
32. k a, a, a
) _ A 1—cos2nx S
Assuming the existence of a, = j—dx,the value of |a, a, ag|is
y 1—cos2x
a; 34 a4
’ 1 —cos2nx o
a, = [ ————dx-a9 WEY @ T |2, a; a,|-9F W =
o 1—cos2x
a7 aS a9
A) 0 B) 1 ©) -1 (D) 2
33. | Let y=x""". Then

(A) gy does not exist (B) dy =e"
dx dx
2
(C)ﬂ=—y (D)ﬂleogx
dx x(l—ylogx) dx

WA ¥y =x" | PICHE

)Y wfog w2 B _e

dx dx

dy y’ dy
C)y—=-+—>"— D) = =xl
()dx x(l—ylogx) ( )dx roex
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34. | Let f(x)=2x’—15x"+36x+1. Then
(A) fis increasing in interval(—OO,2) and is decreasing in interval (2, 3)
(B) fis decreasing in interval (—00,2) and is increasing in interval (2, 3)
(C) fis increasing in interval (—00,2) and is decreasing in interval (3, o)
(D) fis neither increasing nor decreasing in any interval (a, b) cR
e Wf(x) =2x> —15x*> +36x +1| CIC=H@
(A) (—0,2) SR {f FREA G (2, 3) NS FNGPHIF
(B) (—0,2) SRS { FHZPTIN @32 (2, 3) SRAME = FHIZ 3
(C) (—0,2) BT f FHIEAT G (3, 00) WSS FHGPA
(D) f @ @ W& (a,b) c R-Q FAEANE 7, TGP 77
35. x* +1
dx is
j xt—x*+
2
x“+1
dx 2«
J- xt—x*+1
X x* -1
(A) tan™ (—] +c (B) tan™ ( j +c
x+1 X
2 2
©) cot_l( z( j+c (D) cot"l(X +1j+c
X +1 X
(c is constant of integration) (¢ IIFT IF)
36. kx
Let f (x) = i+ akx where k is non-zero real constant. Then
-a
(A) fiseven (B) fisodd

(C) fisneither even nor odd (D) fis even or odd according as k>0 or k<0

kx
M FAf(x) = i”kx TR k 46 S-Xo I L7F| G
—a
(A) £ SCFST (B) SN SCAFP

(C) FFI-8 7, S -8 7 (D) IO O FST TR k>0 A k<0 O T
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37. The function f(X) =cosx? (X € ]R) is

(A) periodic of period 21 (B) periodic of period x/%

(C) nota periodic function (D) periodic of period
f(x)=cosx’ (x € R) S

(A) *Hige ¢ O fE 2n  (B) “Hige € O AW V2

(C) *HIge WAFT (D) g€ 8 O *H n

e
lim
=l 24X
(A) does not exist (B) =e¢ (C)=¢’ (D) = %
(A) @1 WY 72 (B)=e¢ () =¢ D) = %
39.

1-x, if 0<x<1
Let f(x)=40, if 1<x<2 .Then
(2-x)",if 2<x<3
(A) fisnot integrable in [0, 3]
(B) fis integrable in [0, 3]
(C) fis integrable in [0, 2] but not in [2, 3]
(D) fisnotintegrable in [0, 2] but is integrable in [2, 3]

1-x, if 0<x<1
S FLet f(x) =10, if 1<x<2 | PUwE
(2-x)",if 2<x <3
(A) £, [0, 3] STSAIET AT 7

(B) f, [0, 3] SIS ST SAFF
(O) f, [0, 2] ST AT ﬁ@ [2, 3] SIS T

(D) £, [0, 2] @M ANFACAY T TG [2, 3] TS FARPL]
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40. ; x+4
Let p(x) be a real valued continuous function in R . Let Ip dx CJ.p > dx . Then C is

2

WA T4 R -4 p(x) 9F0 AT THRMAE TS SoHF 32 W 9

3 2
Ip(x)dX:ij(X;4jdx | PICHE@ C-99 W9 (I
2 0

(A4 BY ©) Y, (M2

41. 2
Let f(x):l—cosx, g(x)zx?, Oﬁxﬁnz. Then
2
A 9 f(x):l—cosx, g(x) X?, Oéxénzl (a3
(A f(x)=g(x) B f(x)2g(x)
(A) f(x)<g(x) (D) f(x)=g(x)+ 12
42. The polynomial P(x) of least degree with real coefficients that has a maximum equal to 6 at x =1

and a minimum equal to 2 at x =3 is

e el KR Hwew W@k M AR x = 1 ges TG W9 68 x =3 e

KR W 2, Ofb =
(A) x* —6x> +9x+2 (B) x> —4x+3
(C)3x’ —x” —x+11 (D) x> +3x+9
43. / cot '(cosx)
j ———dx is
n cot (sinx) +eco (cosx)

cot l(cosx)

7
I cot ' (sinx) COtil(COSx) dx -€q W ?{ﬂ

(A)1 B) © OF EA
44. The number of zeros of the function f(x) =sin X cos X in open interval (0, nt) is

(0, nm) TS WEAE f(x)=sinxcosx - *LTF F2I

(A) n+l (B) 2n-1 (C) 2n (D) 2n+1
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45. ) )
Domain of y =arc cos——— is
4 +2sinx

3
y =arc cos—— -¥9 HAKR[T HEe 267

4+2sinx
T n T 3n
(A) | ——+2kn, —+2kn (B) | =——2kn, — + 2kn
6 6 4 4
©) | =T km, 2 _kn O | 2 ~2km, TE 4 2kn
4 4 6 6

k is integer in all cases k 93> eS|

46. Choose the correct one

(A) loge x can be defined as a real-valued function of x forallx € R .
(B) logio 5 is rational number.

(C) logio 5 is irrational number.

(D) log. x is algebraic number

T Of & FbG?
(A) log. x -(F 76 x € R -7 &, I WS WPFSF 4 B[S T4l I

(B) logio 5 {5 o™ e
(C) logio 5 @5 =M 2!
(D) log. x (6 A&T 72
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47.

x|
Let f:[-1,1] > R be defined as f(x)=1{ x ’ x ;tO' Then
0,x=0

(A) forany a e [—1, 1] , imf (x) exists and f'is bounded function
(B) lirr(} f (x) does not exist but f'is bounded function in any neighbourhood of x = 0

(C) fis continuous at all points of [-1,1]
(D) fis derivable in [-1, 1]

x|
WA 9 £:[-L1] >R @ SR AES @ f(x)=1 x’ *# 0, i
0,x=0
(A) @A ae[-L1]-99 &, limf (x ) -9 SEY =R G- £ G0 SAa

X—a

SCHF
(B) limf (x)-<9 W¥Y T2, G f, x=0 v ANy T o
(©) £, [-1,1] TSAER T Yo TS
(D) f,[-1, 1] SSAET NP

48. The number of points (b, ¢) lying on the circle x* + (y - 3)2 =8 such that the quadratic equation
t> + bt +c = 0 has real roots, is
(A) infinite (B) 2 ©) 4 (D) 0
x* +(y-3)" =8 387 TR @ 7 (b, o) RY@ T ¥ +bt+c=0-97 Jerad I
[, ORMI R
(A) AN (B) 2 (C) 4 (D) 0
49.

d .
The solution of the differential equation d—y —y=cosX—sinXx satisfying the condition that y
X
should be bounded when x—o00 is
. d .
T x—>00, O y FAT 2 -4 =S d—y—y=cosx—s1nx @I ARFAAB I
X

2
(A) y=sinx (B)y=cosx (C)y=e“+sinx (D)y=e"+cosx
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50. 1\d
Solution of the differential equation (X ——j +y° =0, giveny=1forx=11is

y
X
mMe MR @ x=1 A y= 1 CUFE (x——j—yw =0 WGIFE ANFAeBF NG

Eol

L L

(A)X:I—ljtey (B)X=4—2—ey
y y

1 1,

(C)x:f’a—l—ey (D)x:l+l—ey
y y
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T so NG THifdF T/ Soo
4 )
fRoisstt

S @3 ANAET TR AN3 SREEe oY @ AfSl aAmie vl ey Tea mea
=R AW @I W@ AT AT Tew et 2 = A g Ted e weml
«FifeF Tea e 1 791 F6! AE|

OMR @ A,B,C,D Pfzw 7s 1 @it 3@ Tea it =@
OMR (@ T&x S WY@ Fie A Tel o1 26 i IRRYT |
OMR i@ RiE B Qo W= A &FF Wt T |

OMR i@ A8 B 29 799 2 o @i 799 aOfS AL A
foTCe 2@ 7R ZETEE el sEd T XAl

v OMR °ia Mg B Mo AW ¢ »F% &Feya A Trre 7@ @3 fem e
e e 2@l

4. OMR TGl RGNS AT AT 8! A FOAR 2T ¥4 1 e
TH9 T oI SR e W9 ORI R0 Teeias S el qfost 2o
A GOl AR N, 2w SIS AN A AT I g ARNE T ol
AfSe 2@ @S+ OMR Teiai ©fer e 1 OIS SHR*F Wil TEne
ST ZE TS AL AFFI G2 R P N WASTOR Goff Te7d e
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