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INSTRUCTIONS

All questions are of objective type having four answer options for each,
Category-1: Carries 1 mark each and only one option is correct. In case of incorrect answer or any combination
of more than one answer, % mark will be deducted.
Cfntcgory-Z: Carries 2 marks each and only one option is correct. In case of incorrect answer or any combination
Of more than ope answer, %2 mark will be deducted,
gaa;i_gs(_“(}"ii_:(a) One or more option(s) is/are correct; (b) Marking all correct option(s) only will yield 2(two)
tn:ared‘ ¢) For any combination of answers containing one or more incorrect options, the said answer will be
commnt as wrong, Yielding a zero mark even if one or more of the chosen option(s) is/are correct; (d) For partially

answers, i.e., when all right options are not marked and also no incorrect options are marked, marks

aWarded =2 x (no. of comect o ti - S ¢ .
will fetch zerg mark Puons marked) + total no of the correct option(s); (e) Not attempting the question

Sheet. Also fill appropriate bubbles,

Write your name (in block letter), name of the €xamination center and put your signature (as it appeared in
the Admit Card) in appropriate boxes in the OMR Sheet.

The OMR Sheet is liable to beco
Booklet Number/Roll Number or if there is any discrepancy in the name/signature of the candidate, name
of the examination center. The OMR Sheet may also become invalid due to folding or putting stray marks
on it or any damage made to it. The consequence of such invalidation due to incorrect marking or careless
handling by the candidate will be the sole responsibility of the candidate,

Candidates are not allowed to carry any written or printed material, calculator, slide rule, pen, log-table,
wristwatch, graph, any communication device like mobile phones, bluetooth device 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 in the Question Booklet itself. Additional blank pages are given in the Question
Booklet for rough work.

Before leaving the Examination Room/Hall, be careful to separate the Original OMR Copy (Orange colour)
from the Examinee’s Copy (Blue colour) along the perforation side line and handover the Original OMR
Sheet to the Invigilator.

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 and Examinee’s Copy of OMR Sheet (Blue

Signature of the Candidate :

(as in Admit Card)

Signature of the Invigilator :
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MATHEMATICS
Category-1 (Q. 1 to 50)

(Carry 1 mark eqch, Only one option is correct. Negative mark: — %)

1. Given P(x)=x*+ax3 4+ b+
then in the interval [— L, 1]
(A) P(-1)is the minimum but P(1) is not the maximum of P
P(- 1) is not minimum but P(1) is the maximum of P
(C) neither p(— 1) is the minimum nor P(1) is the maximum of P
D) P(-1)is the minimum and P(1) is the maximum of P

mp(x)=Jt"+dx3+bx2+cx+d\ﬂ§i9lcilx=0ﬁP'(x)=0-mﬂmwaﬁlﬂﬁ1’(—1)<P(1)
0T [- 1, 1) S
(A) P(- 1) =1 st g (1), P~ SN w73y
B) P(- I)me:rﬁwm)mp-«w
© P(-1), P~z w3 P(1), P-42 530w+ 77
D) P(- l)mP—aﬁWﬁmmp(l)ummm

¢x+dsuch that x=0 is the only real root of P'(x) = 0. If P(— 1)<P(1),

ol30
g%

2. If o, B are the roots of the equation x? — pPx + g =0 and o > 0, B > 0, then
K

1 1 4
af +p* =(P+6\/;+4q‘\/p+2«/;J , where K is
;ﬂﬁxz—px+q=07lﬂWC°fﬁan'\ﬁa,BQ?(&>O,B>O'¢?§I,W

1 X
a%+l3% =(p+6\/;+4q41/p+2\/;J , RAEK T

3 @ 1 _EH ‘[=]
@A) 5 P E
© 3 ®) 1
3. Ifitan"(z—:‘z-)=a,thcntanais equal to -E]H 0|
r=1 o
[=]
fw itan"(%):a T, OIZ( tan a TH
r=1 r
®1 (B) (;E
© 3 ® -

BRERND DO HER
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m__lj=m(¢ 0)’
then the value of ) is f(x) X-a

X=ya

4. Consider a function f{x) which has exactly two Tootsat x=gq If lim(

T o ﬂx)ﬁtasmmm x= a-cwﬁanifb%wqmﬁ hin(L(x)—LJ =m(¢ 0)331,
SR ARy il

(A) 2 @n 0| ®) 1
1 O] 1
© 2 D) 1

S. Avector givenby P = f()i+g ()] +k movesinsuch away thatitis always paralle] to the vector
O=-f"(r)i +f'(t)j+k . The magnitude of P s

(A) a linear function of time

(B) a quadratic function of time
(C) a cubic function of time @ constant
T (S37 ﬁ:f(x)z’+g(t)}+1€ AT BT (3 afs 37t (o3 @=—f’(t)f+f’(t)}+l€-¢rsr
X TNERNA | P -G i 357
[m]®k[w]
(A) EE 3 R Sromme E] (B) T i Rare wrspms
(©) R 91 fagre wrspms D) &=

32 10 2 . S
6. The expressio 3K+2 sin———j cos——— represents
pression 2( ){Z( TRERT )} °

r=1

Ok40
< S (n2m . 2m)|<
;(3K+2){§(smﬁ—zcosﬁ)} TR et 2 ﬁ%
(A) 48 (1 + i)

(B) ~-48(1-4)
© -Tra-p

© 48(1-j)

***@@@**0@@Q‘@@.@!@@.”0!@0@...@.@.@**@@@***
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7. 9 elimination from the equations y? 4yt o X0s30 +ysind0 yeos30-xsin38 Loy pe

cos’ 0 sin’ 0
2, 2 _ Xcos30 +ysin30 30 — xsi (=] [x]
2y = R Lk o L S D U — ,
cos 0 sin” O 4
(A) 4* +yH) =3x+ 4y ® Py 429 @ryox)=2yp O
© O?+y*-2x) (@ +y? +x) =9y D) x4y -
)
1
8. If #, denotes the nth term of an A.P. and t,,=3,f, =%,then which one of the following options is i

aroot of the equation (p +2q —3r)x? +(q+2r—3p)x+(r+2p—3q)=0?

M 1, < ST 2oifen now sin Fod T @ tp=%,tq=% T, o) Asa @ Rewl

(_p+2q—3r)x2+(q+2r—3p)x+(r+2p—3q)=0 WW%N?
® 1, % ®) 1,
© 1 O] D) tp4q

9. Consider the sequence of numbers {1, 2, 3, -.-» 13}. A person chooses three numbers at random from
the sequence. The probability that the chosen three numbers form an A P. is

{1,2,3, ..., 13} SRR Sl R 1 | G T 3 Sl (A0 I e 1220t (a0 G |
Ao foalG M=yt b 1T 2ioifS o1 T e == :

21 18 o0
@ = @ %

(© ™ D) 163

10. If f(x) =:+—x and A is a matrix such that A* = 0, then f(4) =
—X

ﬂﬁf(x)=1iﬁ R A G=iet G O (@ A® = 0 T, O f(A) = |

1-x
2
@ 1+24+24° ofro ) s
©) 1-24+4° % @) 1+4+4
Of

*E DD RN
L N S Y Y S L LR A AR R R R AR A
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11. Which of the following statcments is always true?

. H 1
(A) Iff(x) is decreasing, thep ———
f(x)
(B) If f(x) is decreasing, then L
/()

© 1fboth fand g are positive fy

a decreasing functiop

(D) If both fand 8 are positive fun
a decreasing functiop

sz ol g M 37t ey ¢

(A) M f(x) SR 2, g f(lx) AR

(B) TR f(x) SRR 2, g

o 7

(D) wﬁfwgmmwmmﬂmw,f

S T

12, If0<a<ﬁ<y<§,thentheequation

(@ real and unequal roots
(C) real and equal roots

1

nctions such that fis decreasing and g is in'crcasing, then

ctions such that f s increasing and g is decreasing, then

> i —
X-sma x-sinf x-siny

I8 increasing

is also decreasing

/

= is
g

S

is
@%@

, [ SRGRAIY @R gmm,mgmw

f(x) -8 Bg |§|
(©) uﬁfa«gmmmmmﬂww

m@mégwr&,mfmm

L1

0 has

(B) imaginary roots
(D) rational roots

1 1

(=] X3 w]
Eg' : %

'ﬂﬁo<u<ﬁ<y<§'@»mx_ o

(A) AT GRS e TR
(©) IR G 7 A Mg

sina  x-sinf

+

— =0 FNeidy
X—siny

B) wf= e =g
(D) W e wirg

***006**.0Q..QQ.Q.GQ....’9.@...@.@’@**@@@***
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13. On the set R of real numbers the relation p, defined by xpy (x, y € R) iff
(A) |x-y|<2 is reflexive but neither symmetric nor transitive
B) |x| 2 y is reflexive and transitive but not symmetric
© x> || is transitive but neither reflexive nor Symmetric
(D) x -y <2 is reflexive and symmetric but not transitive
ﬁwmwm GI6 R-3 @947 Fe@ifie S sy P-II IR 2= xpy (x, y € R) I IR @R

(A) x~y|<2 g 2o a1 sTamaio o EiRE
B) [x]> y P G erneiNer R eifosm r{%
©) x>|y| et g w1 2w g et
D) x—y <27 G 2ifSow R Sfeararetiet =

x—201

14, If J-cos:zsfo - 0 dx= (g‘(x()';zom +c, where f (%) =1; then the number of solutions of the

equation fgg ={x} in [0, 27] is/are (Where {} represents fractional part function)
cosec’x—2010 . f(x) (3) ~ f(x)

T | o, = W™ *e, R f| 7| =18, O [0, 2] wwean ?x)_{x}
(AT {-} 25T SRR ST HRFACIT TN 2 2 (=] 5= =]
A) 3 ®) 1 EIL
©o D) 2

2
15. If the locus of mid point of any normal chord of the parabola y? = 4x is x—A =£2+y7, where

Yy
A, 1, v € N, then (A + p + v) equals to

2
kY
My = 4x SRRTET ARA! oo -0 TIRTR e x—x-7+7 W, @A
A, v e N, SR (A + B+ V)98 T TR

(=] g [a]
® s B) 16 E
© 10 D) 17 [=] 3P

i T T X L LT R T

@
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values of ‘K’ for which sin™ ; =ﬁ h o —
16. The true sct of I +4in’x 6 may have a s
.K'-«!J?IC’IQW NHWQ?I. W,WW sin-l(l-i-; ; ):%mmwwm,m@
n- x

11 11 @)= [w]
(A) [6’2] (B) [Z’EJ g
(=] sEh

© 12,4

17. A mappingis selected at random from all mappings f: 4 — 4, whereset 4= {1,2,3,.., n}.If the

probability that the mapping is injective is % , then the value of 7 is

1A A IRER AN Barw wyg (CF IR 92 oot o w1 ze1, ey o6
4={1,2,3,..,n} 1 3t oS o 2 Teremt % R, O  n-Gq AN -

(A) 8 ®B) 14  EEE
C) 3 r-
© O 4 IF%E

18. Let A=[a,®) denotes the domain, then f: [a,0) — B, which is defined by f(x)=2x —3x% + 6
will have an inverse for the smallest real value of ‘a’ if

A I, A=[a,0) TR T W 707, ©F S:[a0) > B, AW f(x)=2 _3x2 4 6wy
RGO — “a’ 43 REow I WA &) G5 Roifie g 1

(A) a=0,B=[6,x) B) a=2B=[10,0) @A

© a=1,B=[5x) (D) a=-1,B=[5,m) =i

19. If a=limcos™ x, (x=nm) and b= limcos™ x, (x # nm), then numerical value of the area of the

triangle whose vertices are (a, b),(-2,1)and (2, 1) is
I a=limcos™ x, (x=nm) @R b=limcos™ x,

Lim (x#nm) 7, o7 @ ﬁw %ﬁqi@fgr

(@, b), (-2, 1) &R (2, 1) OIF CRITT AR 2 Bl
® 2 ®) 4 0]

© 1 o) 1 e

***@@%**i@@..@@Q@.@@.”.’@.@...a.@’@**anmmL‘
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20. The position vectors of two adjacent sides 5 and G of  rectangle OACB are @ and 5

respectivel i igi @xb b
pectively, where O is the origin. If 16|a X b| = 3(|a| + |b|)2 and 0 be the acute angle between the

diagonals OC and AB, then the valuc of tan

— |18
2
OACB w11z fra 4t ke 3 g @ oamwra COF AT 3 R 5 , GRIGT Oz
TR I3 16]ax5|= (|a|+|b|) mocuaw‘fauquewmm(e)_mmw
1 . |
) 3 ® % 3
© 3 GyoEs

D) 1 (=]

o T , , xb=axb,where =+ j and § =] - k is
a=i+j

T e W)

TR p=2f-f =
(A) 3i+2j+k &[] ®) i-j-k
2 T 7 T )
©) 4i+2j-k O ; @ i+ j-k

22. Leta,,ay, aj, ... are in G.P. such thatn > m, a, > a,, and a;+a,=66,a,a,,=128.1f iar =126,
then n is r=1

T A, GTNGA ANEGE ay, a5, a3, ... G4 @, n > m, a,> a,, TR a, +a, = 66, ay-a, =128 13
Zar =126 2, SR n W

E:EE
™1 ws 2o
(@K D) 64
e ) i X g )
23. The minimum length of intercept on any tangent to the ellipse T+?=l cut by the circle
X4yt =25is
2 9
%+%=1%mecmxz+y=zsqwmﬁ%mwmﬁ
A) 6 (=52 [a] (B) 9
© 11 TR O 8
(=] £

AL T TP TP T Y TELE L L LA A b
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7-7i =d(+# 0) on the coordinate axes respectively are
the plane 7-n
24. Intercepts of

77 = d (7 0) TSR Y RS Cefire wreetefy ez 27

A ~ k‘_. E E'
Fr s bs l'ﬁ jﬁ ‘n
i'n J.n kn (B) _,_’—
A Ty oy C
@ T df|al|a @%
d d 4 d d da
© f3ia s o

2 =AY A
n jn kn

25. The general solution of the equation $in'® x — cosl® x = 1 45
Sin'® x _ cogl® y _ ¢ MWWW
(A) {Zrm +Zine I}

3 & E] (B) {nn+%:nel}
@ {m:i%:ne!} % (D) {Zm—gznel}

aad ab ag
26 Ha=i+j+ﬁ,5={_j+12,a=f+2}-l€,thenthevalueof ba b5 pz is equal to
ca ¢b g
aa ab gz Opso)
nﬁa=§+}+é,5=;—j+é,a=£+2}-lzmm ba b5 §gz AR CET &
¢a ¢h gz
(A) 64 B) 0
© 14

27. Numbser of elements in the range set of f(x)= ,:%],:— 15]
the greatest integer function) is

f (x)=[%][—1~5],wwe (0, 90)~az ey,

(4) 8 ® 7  EE
©c¢ D@ s @EE
l
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28. Let10BagsB,, B,, ..., B,, which contains 21,22,...,30different articles respectively. Then the total
number of ways to bring out 10 articles from aBag is

TAE, By, By, .., Big—R 100 100 2w 21, 22, ., 30 fom Fom 73 TR 1 O GGt <
[ AT 10 < 901 6T G Totrmiean zey

[ 4
(&) 3]C1° ¥ 21Cw ® Mczo - 2lClo gﬁm

© * Cyp— zocw (D) * Czo + 2OC'lo [ ¥Lx :

29. Let domain and range of f(x) and g(x) is [0, o). If fx) is an increasing function, g(x)is a decreasing
function, h(x) = f{g(x)}, h(0) = 0 and p(x) = h(x* - 222 + 2x) — h(4), then for all x (0, 2)

TP fr) IR g(x)- 7 AT W= =R, 2857 [0, ) 134 f(x) G AR o, g(x) B
SRR ST, h(x) = f{g(x)}, h(0) =0 R p(x) = h(x® - 22 + 2x) h(4) =, SIZT= (0, 2) SEAMTE

P x- G G
(4) p()=-3 D) ®) p(x)=0
© 0<pe) <-h@) I3EE D) 0<p(x) <—h(d)

30. Consider the following ellipse:

2 2
x Yy . .pe . ;
+ =1, wh sitive d ing function. Then th
f(K2+2K+5) f(K+11) where f(x) is a positive decreasing function. Then the value

(values) of K for which the major axis coincides with x-axis is

e Sotqaft Rrasat acat ¢

x? 2

¥ _ =
f(K’+2K+5)+f(K+11)—1’ (AT f(x) G EINE SRTAR] WA | OZTA K- (T AR

<Wm)wm,xwqumm@ﬁ Ol A0
(A) K=_5 ® Ke(-3.2 g
© Ke(7,-5 D) K=2

E 3
**%&%@**g@g..%@.@.@@.....@.@l..é.@l@**ﬁ%@@***

‘_
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freential squation ».. & R
31. The solution of the differential equation 2x2y Z = tan(x2y2) ~2x%, given y(l) =5 5

zxzy%=tan(x’y2)—2xy2,ﬂw y(l)=\/§ SR NI SFtele] 20 —
@ sin(x*y?)=¢= ®) sin(x*y?)= e proebalis

EI-'
© COS(%+x2y2)+x=0 (D) sin(x"y?)=1

1 3
(A) 22x4¢ (=] E B) 2*x+¢

1 1
©) 2*x+¢ (<t @ 2°x+¢

33. Consider the function y = Sf(x) defined implicitly by the equation y* — 3y+x=0on the interval

(~w,-2)U (2,). The area of the region bounded by the curve y = f(x), the x-axis and the lines
X=a,x=b, where—oo<a<b<—2is

T I, y = fx) o (=0, -2)U(2,2) O y* — 3y 4 x = 0 3t QI wererreig
W(@ﬁ@ly=f(x)?@,xwmx=a,x=b,W—w<a<b<—2mwmwm
EX)

@ | b¢-bf (6)+af(a)

’ x dx
“3((rea) 1) @ Ls((T)y_l)”’f (6)~af(a)

b

sy B +afla _" x dx
J:.?J((T))z—]) bf(b)+af(a) D) Lm‘*bf(b)‘af(a)

34. The total number of polynomials of the form x> + ax2 + bx+¢ which is divisible b
a,b,ce{1,2,3,..,10} is e byx®+ 1, where

f+aﬁ+bx+cwwﬁ’ﬁ’mﬂmﬁﬁmmw,mxz+lw
a,bce(1,2,3,.. 10} 1 Rereg, @i

(A) 120 (B) 45

(=] ¥ [a]
10 D) 15 x 3
© =i

*ausa@a**t@@t¢@@¢@%.@@¢.0§6®¢%&0.;@.@:%* &
W m om o W
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35. The term independent of x in the expansion of [ ; x+1 x-1

R e - | isequal to
: 15 x?3 —xi.;.] x_xi
x4+ -1
[ - l]-«ﬂaﬁﬁm:cﬁat%mm
x3—x3+] x-—x? EI. (=]
(A) 5105 @ 5005 % i
(©) 1365

(D) 105

36. For a real number y,

@ f'(x) exists for all x

(B) f'(x) does not exist
© SW=%

@) fM=-%

G AT TR y- G4 &+, GRS [y], 3R A0t < y it ez 12 f (%) =EM"L,"D LUAVC
1+[x] ’

(A) > RATTACHEGT f'(x) FAHELMR  (B) f'(x)-= &g G2

' o0
© S'O=7% ®) f=-F KR

12013 x 2013 1 ( 2013
3. If Io(é E—?) (l,;[(xz +r2))dx=5[\g(l+r2)_K{|, then K is
12013 x 2013 1
R Io(§ P ) [H(xz +r2))dx=5

r=1

[ 2013
(H(l+r2)—K2:| ERACed €t
L\ r=1

A) 2013(20’14)(4027)

- E O B) (2013)*"
-
© (2013)! [m] £

@) ((2013)1)’

38. The least positive value of ‘a’ for which the equation j: (t2 -8t + 13)dt =xsinZ has a solution is

X
@' S AN I, T G ING _st+13)d;=xsin% FNFCHR G T AT, 1 2

@ 3 (B) 4m Op0l
© = ©) 27 %‘%

***69@**.@@..@0.@.0@.....a.@..’ﬁ.@.@*#@@@***
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+fHi+c=0, then the value of (g + f+ c) is

40. The equation |+ llb‘““a*z‘“’ ¥ (x—3)|x| has
(A) no solution (B) two solutions
© unique solution (D) infinite no. of solutions
20 A N S
A
(A) I T 3 oF0 (B) wb I SR
(C) = MY SR E (D) ST RS ST SR

41. If the domain of f(x) is (0, 1), then the domain of y =f(€) + f(In |x]) is
R fx) - @I & (0, 1) T, O y = £(e) + f(In |x])- K@ weest 237

(A) (—1,—%) B) (%1) o0
© (-e-1) ©) (-e-1)U(,e) %

42. The number of 3-digit numbers are of the form xyz withx < y, 7 < yand x # 0 is
xyz SIPICEA fEem 8 ALY A, @ATTx <y, 2<y TR x = 0 27

(A) 284 ® 240

E%EI
(C) 44 (D) 270 .
E .

YT R TR TR R LR LR L L L L L g
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. 43, Suppose A is denoted the set of all numbers between 1 and 700 which are divisible by 3 and

let B is denoted the set of all numbers between 1 and 300 which are divisible by 7.
ifC={(@b)|acAbeB, axband a+b=even number}

M-2026 (15)

, then order of C is

@ TS, A T 1 (T 700-99 W07 G} e ey @i o a1 =7, o 3wl Reey 9k
B @Rl 1 (¥CF 300-97 N8} G W sneayyg G Ui 31 2w, o 7 at Rerey | 3
C_—_{(a,b)laEA,beB,a#btﬂ?‘{a+b=?§?‘ﬂ${§=m} @,W(P@%’W’R’m@

® 4879 (B) 4789

(=] =]
(C) 6789 (D) 9876 %
(=]

44, Let us define the power of a matrix A as the
Aand Bif A’=1and ABA™! = B2

(A) 20 and 24
(C) 36 and 40

maximum m e Z* such that A™ = I. For two matrices
, then the power of the matrix B is between

® 28 and 32
(D) 4and 8

A T, R WG A~ 91 R vt o2 gzaw I ARG - STewifie 7, I Ty
A" = I'Z% | 0 TGS A @ B-G3 CFLa, 3% AS = J G ABA-L = B2, SR % B-a o g

(A) 20 =R 24~GF YIS} (B) 28 G 32-97 TGS x
(C) 36 G=R 40~97 TYIS! (D) 4 TR 8~ YS! %
E] t

45, If for two real numbers a, b with |la|<1and b <1,

1, din=t e sl VB . (sin‘l a+sin™ b)2 (sin‘1 a+sin™ b)3 2(8-3n
- + R i 3
3 4 16 64 3(16+3n)’ then the ‘vlus of

sin” (a\/l—bz +b\/l—a2) is

T A A g, b R |a] <1 9 || <1-7 ST

l+sin"‘a+sin“b+(sin"'a+sin"b)2 (sin"a+sin'1b)3 Y 2(8-3n)
4 16 T e "= 3(16+3m) o
Sill'l(a\/l—b2 +by1-¢a? )-qg‘:nq'qg
O} 40
@ 2(32+151) ®) =
375—8 4 E
©) 2% 1 =

R X
@Q**‘®@¢Q®®|@.@@¢¢.00@’@0!0@&@.@**@@@***

P
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/I m n
46. Let detA=[p q r|.
I 11
If (-m)' +(p-q) =9, (m—n)’ +(g-r)? =16, (n=1)* +(r- p)* =25, then the value of
(det A)?is
I m o job140
VIR, det 4 = P q r O
1 11
‘lﬁ(l ~m) +(P=9)* =9, (m=n) + (g—r) =16, (n=1 +(r— p)* =25 T, O (det AY>~F
(A) 169 ® 144
© 121

(D) 100

47. Let £:(0, 1) > (0,1) be a differentiable function such that f'(x)=0 Vxe(0,1) and f( ) ﬁ
2
(f(s))ds - (f(s))"ds
Suppose for all x, 1'1_551“‘ 70~ {. ®) =f(x). Then the value of f (%)
belongs to
AR, £ (0,1) - (0, 1)a¢ftwmwmﬂmf(x)¢o Vx &(0, l)t!ﬁ‘(f[ )=ﬁ|
2
-6 ds- [ I=GFyias 1
a1 I, » T x~4F Ty lim = f(t)_f(x) =f(x) o7 f(z)mmm
35S, ©f 5
Obld0
V7 Ji5|
- ofen 55
o[t (24
474 373

***aaa**c@@..@@.@.@@000&.@.a,.
O@.@.a**@@a***
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g lying in [~ 5, 301, then the probability that the graph of y = P+ 2a+4)x-5a :ofwersml ome euee
Vig AN "2
48 If a i :“'lo the "\_nx\‘\‘ 18
ies* o) ORI 0 gl S PTRT BH, WL y =+ 2(a + 4) x - Sa + 64 corufBafD x-oCmw ST
ot -5 (‘aﬂﬁﬂm bl
« 7 (=)< (=]
1 oy B
A 6 3 (=] -
2 D) ¢
o 2 D) 5
49, Consider & square ABCD of diagonal length 2a. The square is folded along the diagonal AC so
" jat the plane of AABC is perpendicular to the plane of A ADC. In this case the shortest distance
between AB and CD 18
mmmmww-mmm 2 | faraiDa T AC TARK GNASICY SIe ¥4I 2 TS
AABC—««WAADC—MW\’”@WWIM AB @ CD-43 g} e R 2
2a a
®F EEE ®)
3 " 2
B SR 23
a E A - \/5(1
C) = D) ——
O 7 (D) 3
(1-x)ax p
50‘”.[ =q ad +C;a, B,y € Rand Cis constant f int ion, th
3 0, Py § of integrati ‘B
\/;\/(1+x2)3 (1+x2)7 gration, ena:P:y
will be
R ,[ (l_xz)dx xP
=a + "
J;\/(sz)’ (1+x2), C;a, B,y € RGR C AT 6T W, BT a: B:yT@
®4:1: 1 (2]
(B) ZZE 5%%§
© %:2;1 1 (=] & ':
2 @) 1:2:=
2

*
**Q'Q**....

*eow
PRV RNBRBLRORBRD RO ORNRD OO RN
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Category-2 (Q. 51 to 65)
(Carry 2 marks each. Only one option is correct. Negative mark:
al angles with the vector
1,-1,2)- 1 the angle

~14)

51. Let a=(x,y,z) be the vector with |Zi|=2~/§ , which makes equ
b =(y,~22,3x) and ¢ =(22,3x,—y) and is perpendicular to the vector d=

between 3 and the unit vector j is obtuse, then g is
TR I@, G=(xy,7) @A |23 T aW @b ©F T S37 b=(y,22,3%) T
& = (22,3%,— ) ST (AT B IH IR (837 d = (1,-1,2) eI 1T g TRIPP
(S37 R TS (D TR, O & W —

® @-2-2) ®) (-2,-2.2) %3%

(C) (—2, 2, —2) (D) (2s —2’ 2)

52. LetA;, A,, ..., A are six sets, each with four elements and By, By, ..., B, are n sets, each with two

elements. Let S=4,U4,U..U4=B8UB, U..UB,.

Given that each element of S belongs to exactly four of the A’s and to exactly three of the B’s. Then
nis

T, Ay, Ay, ..., AT 67 15, TR 2OBTS 46 FH AR AR IR By, By, ..., B, TN TRYT G0,
T 2fefre 2 I TAME SR |

@, S=4U4U..U4=BUBU..UB, | 278 (T, S~ 2o T 3% 4% A s wasfe
3 5% 31 B GTU6A SI41S | ORTA n T

(A) 12 EEE @B 24
© 6 ) O 9
(=2

53. A figure is bounded by the curves y=x"+1, y=0,x=0 and x =1. The point at which a tangent

should be drawn to the curve y =x* +1 forit to cut off trapezium of th
is ¢ greatest area from the figure

G o7 y=x" +1 IFRA, y=0 x=0 ¢R x =1 AR AT | 2 ﬁ-.i(ﬁ
’ ) ’ y=x +lam
%me%wmﬁ?mmmﬁﬁ%mmﬁmawm @;’m“

) K ®) (-1,2)

© (%%) D) (0, 1) %‘ﬁ

XXXSCCHRRVITRVEONEROOBNVVVRS R g g
tevceoxxs * ¥
@ o *
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B of a straight line segment of constant length c slide upon the fixed rectangular axes

54, The ends A,
ctively. If the rectangle OAPB completed, then the locus of the foot of perpendicular

OX, 0Y1espe

drawnﬁomPtoABis

CWWWWWA’BW%W OX, Y- SR REAIFA |
IR P2 AB-~H @91 WS ACF AR AT L

nﬁoyymmmt@ﬁwm
(A) L+ =c? @ ¥ 4 yz/s:__ L %4 5]
© Vr+ly=e ®) w=¢ &

otes the greatest integer

55, Let 1 lies between the roots of the equation y2 —-my+1=0 and [x] den

.

function. Then the value of [(—:iil—) ] is
x*+16
A, y —my+1=0 MWWlmﬁ@m[x]wqmmwmﬁrﬁml

o [(xj I+x1|6 ﬂ A

(A) 5

©o ) 1

®) 4

f"(x)| <2, then for

56. Letf(x) be atwice differentiable function in [1,3] and £(1)=f(3). Furtherif
all xin [1, 3]

N, [1, 3] S f(x) G ROTFER SLPCANY SCAFE GR f(1)=r(3) | a=rors I

f'(x)l52 2, OJ [1, 3] S e x4 &
@A) [/(x)24 E%E ®) |f'(x)<-1
© |F'(x)>2 Ofia> O |f'(x)<4

K RDDD RN
L]
Y X XXX R R-R B2 8 R R-E-N B 5




Ww.prepp.irﬁ rrepp

M-2026 ( 20 ) Your Personal Exams Guide

57. The quantities a,, @,, @, , ...... form an infinite decreasing G.P. If 2, = 1, then the common ratio of

the progression for which the expression 6a, —16a, —3a, +124, is at a maximum is

4, a,, . ... AFORT G W TP avreg e 5T w1 2 =1 77, o 2ol @

YRS SHATSA &V 6a, —16a, —3a, +12a, AR A 2, O 2

1 1
o o B
1 (=]

© ®) —7

58. If fbe areal valued function defined for all real numbers x such that for some fixed a > 0, it satisfies

f(x+a)= % + ,/ £(x)—(f(x))’ Vx, then flx) is periodic with period
2 T QI TR X T RIS G IR AR ST f A A, @I A8 a > 0-)
G AT f(x+a)=%+1/f(x)—(f(x))2 vx B 90, OF fix) T G 28 ST I

offEle

(A) a [=] E:j. ®B) 4a
b=

© 3 Of © 2

59. Four natural numbers selected at random are multiplied together, then the probability that the digit
in the unit’s place in the product be 1, 3, 7 or 9is

TSI e BT FOIRE FRDIE 0T B4 T, O Qeferaiibn s FIRw o 1, 3, 7 S

9 QG AYI]AI 2ol
16 18 [E3ERE]
© = ® = =
625 625

***@@@**.@@..@@.Q.@@’..”@.%..Q@.@.@**@Q@#**
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60. Let f{x) be a real valued function which is monotonic and differentiable. Then for any reals a

and b, f_([b)Zx{b— S (%)} dx=
/(a)
I, f(x) G AT MRS oA T R < SRS | IR (LRI AFIIRY a IR
b T :i:h{b— [ (x)}dx=
, b ,,
® !(f2 ()-f@)e B ® !(f(x)—f(a))zdx
© j (6f* (x)~af*(a))ax ®) bf*(b)+ /" (a)

61. Tangentatapoint P; (other than (0, 0)) on the curve y = x° meets the curve again at P,. The tangent

at P, meets the curve at P; and so on. Then the abscissae of P, P,, P;, ..., P, form

1
(A) an A.P. with common difference 1 (B) an H.P. with common difference 5

(C) a G.P. with common ratio 2 @ a G.P. with common ratio (-2)

y=x* TER eF RS P, RArs (0, 0) TOI®) BFFS >N IFHL 471 P, RS (A I | P,
WWWWPsﬁwmmmamaﬁmﬁmmlw
Py, Py, Ps, ..., P, Reqafer g% o16d 3

1
(A) G TS 29ifS T AT ST 1 | B) b Reide 219ifS Tiz A4 oS 5|

(C) 3 BTG 2ot A HYRA SANS (2) | (D) D BTG S T AR A (-2) |

62. The equation x’ +5x* + px+¢=0 and x +7x* + px+r=0 have two roots in common. If the

third root of each equation is represented by x; and x, respectively, then GCD of x;, x, will be

X 4557+ pr+q=0 R X + 7% + px +r =0 TSR At Rerieg (A e Tear
o TS T x; R x, TIPS T, OT xy, X, 2.8, T

(A) 3 ® 1 I E
& D) 2 %%
©p e

XX O OO XXV OO RV RO RS SRVVVVEVERRRERTRER T OO RRN
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63. Let a, b, ¢ be non-zero real numbers, such that

o‘——-."

14 cos" x a.x2 +bx+c) dx“?(“‘c“'x)(axz+bx+c)dx,(h6ﬂ ax* +bx+c=0 has
0

(A) no solution in (0, 2)

: [=] B
(B) at least one root in (1, 2) g{{é
(C) two imaginary roots (D) two roots in (0, 2) O}z
A JCA, a, b, ¢ S AV Yol @zm9l @,

1 \
| (1+ cos* x)(ax’ +bx+c) dx=]'(l+cos‘ x)(ax® + by -+ c) dx, O ax’ +bx +c =0~
0 0

(A) (0, 2) SIEATH (A AN 3

® (1, 2) TG FAATF G0 A& MR
(©) v =wf qw Wiy

(D) (0, 2) =S 7 Aer SR

64. Let Z,, Z, be the roots of the equation Z? + pZ + g =0, where the coefficients p and g may be
complex numbers and also let A, B represent Z;, Z, respectively in the complex plane. If

2
ZAOB =a#0and OA = OB, where O is the origin, then the value of —sec 5 wi]l be
q
TAPRL, Z,, 2,38 Z* + pZ + q =0 ANACH N, (AT 72 p R g &fbet 72T 20O AT G2 26

41 I, wmﬁw,q Bwtmzl,zzsﬁﬁwwmﬁ ZAOB=0a#0 9% OA = OB =T, @IH 0%
i, v £ 2«ﬂamm
q

m%-a
1 3
(A) 2 (B) q =]

© 4 D) 1

65. Let g(x) = ax + b, where a < 0 and g is defined from [1, 3] onto [0, 2]. Then the value of
cot(cos'l (Isinx|+|cosx|)+sin™ (—|cosx|—| sinx|)) is equal to
qCA FCAL, g(x) =

ax+b,ma<0@\g, [], 3] CW[O’ 2]_@ ﬁﬁm|m
cot(cos™ (|sin x| +|cosx|)+sin™' (- | cosx |~ |sin x ) & T 27

1 3
(A) g2) +g(3) B) £2) %
© 03 (D) g(1) +g(2) O]

***000**.00..0’0.’0/000.....0.'&.’.@.@.@**@@@***
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Category-3 (Q. 66 to 75)
(Carry 2 marks each. One or more options are correct. No negative mark.)

2n 2n
r b
66. If Za,-(x—z) =Zbr(x—3)' and @ =1Vk2>1, then the value of 5,77 - 1S
=0 r=0 Cn+l

n+l

2n 2n
nﬁZa,(x—Z)'=Zb,(x—3)'m a, =1Vk>1%q,°& mf’z - A 2
r=0 r=0

1 .

@ 5 ®2 ke
1 o

© 7 O 1

67. If f(x) is differentiable for all x eR and satisfies the relation

stim | P FE) +2 FE) [+t 2 £()]

n—wo - 3
n
O} 400
where [-] denotes the greatest integer function, then f '(x)=
T x~I7 74 AW NS G f(x) TP T GR

= lim [12 (f(x))x]+[22(f(x))x]+....+|:n2 (f(x))x] i B I, I [] 32

n—w 3
n
SR SCoPHS AT e, o [ (x) =
1 (=] B[]
(A) 3—zlogx @) 3x"*(1-log3x) &I
x =]
[1-log3 log3x+1
© (x| 1] o (o LD

AL E TR PRI TTPTTTRL LA EELE LA R A AR LA AR R
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68. If a differentiable function satisfies
= f(x+y) - (x+y) f(x—) =2 (% -y Vx, yeR and f(1) = 2, then

@ f(x) must be a polynomial function B) f3)=13
© r3=12 ® £ =0 E‘-&E
T G SR ST (=] §:x
G-NfE+y)-x+y) fx-y) =2 (% -y) Vx, yeR R f(1) =2
Pra3g, v®
(A) f(x) T2 G AR S 2@ ®) f3)=13
© f@)=12 D) f(0)=0
t S(x)dx _3
5

: - r-1
69. Let f(x)>O0forallxeR and f(x)isbounded. If }.E Zla ,[ (%) +f(2ra —a —x)
o= (r-1a
where 0 < a < 1, then the value(s) of a is/are

W IR, TR xe R-GAET f(x) > 0GR f(x) T 1 7

e P fed 3 _
’l‘lﬂga (r:[)af(x)'i'f(Zra—a_x) 5@,W0<a<l,Wa G W/ 28
5 7
@ iy ®1  EgE
1 6 O}
AT 11

70. Considerthecurvex=1- 3¢, y=t- 3¢, The tangent to the curve at the point ¢ is inclined at an angle
¢ to OX and the tangent at P (-2, 2) meets the curve again at Q. Then

@ the curve is symmetrical about x-axis (B) the curve is symmetrical about y-axis
© 3¢ =tan ¢ + sec ¢ @ tangents at P and Q are at right angle
TR, TGD x= 1 - 34, y=1 — 3¢ |7FHA  RATS™F OX-G0 § (ITet 7w R P (-2, 2) R
il T <{AH Q RAUS (=7 FL | O
(B) I y-STH ATATH 2o

(A) T x-S ACACF 2lfST R
(C) 3t=tan ¢ +sec ¢ [ﬁ% (D) PR Q RArs »vivfs v eryeied %S

e T X L 2 L L X X E KX X ¥ ¥ WIS % T
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71, If f(x) = x(1331x ~3630x+3300), then for a = cos’ (tan" (sin(cot‘l 3)))

i f(x)=x(1331x* ~3630x+3300) =, ® a = cos” (m-' (sin(cot™ 3))) ek

@ f(a+1)=2331 okio (B) f’(a)=11

ot F 2500
= (D) j(f(x)—looo) =

0

© lim f(x)=1000

72. Let r =sin x(z xl;) +cos y(Ex E) + Z(Ex 5) ,where g,b and c are three non-coplanar vectors.
It is given that » is perpendicular to (c;+-b. + E) Then the possible value(s) of (x2 + yz) is/are
A A, ;=sinx(2xl;)+cosy(5x Z)+2(Zx Z), @RI a,b IR ¢ T SPITel (53|

e @, r, (2+E+E)mmawmﬁmlw (x* + y*) -~ sFiy /ey 27

5n’ 357°
® ry B) y EMEE
377t2 7[2 EI
© — | ®) -

73. Theparabolay=4 —x"has vertex P. It intersects x-axis at A and B. If the parabolais translated from
its initial position to a new position by moving its vertex along the line y = x + 4, so that it intersects
x-axis at B and C, then the abscissa of C will be

y = 4 — X" BRUEA AAR P | Sqe x-S A R B Rre 2 7 | 7% wiqahe o arfe
TIZ Z0O GF6 YA S y = x + 4 (I3 IARA MIRAOCE AR SRS 321 ZW, o 1 «@fS
x-TE(F B 8 C RALs (2 7, ©fzte C R 9o 2@

(A) 12 A ® s
5‘:‘%{% 7

© 6 (=1’ @) 3

A AR T R Y R Y Y Y R R Y Y S Y ST T
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74. If A, A, Ay, A, be independent events such that P(4,) =l,(i=] 9
' 2" 1S l006) gy
o the
probability that none of the events occurs be 2e (B!)z , then

El.ﬂ,@
@ Pis of the form 4k +2, k € ® o=2p %ﬂ%
(C) Bis of the form 4k +1,k €/ (D) PBis a prime number
1 .
'ﬂﬁ ApAq )Ag,--wAloo(,mwamoim GI’ P(A,) ='2';, (l = 1, 2,,1006) WMW?
al ' ‘
< a 2, ORCHA E,".m
ORI 2 () %%,
(A) PRSI 4k +2,kel (B) a=2p Ok
(C) B RERIR dk+1,kel (D) Pz @=L Cafere At

<l
75. If (45"°2“)x2 +2x+ (Bz -B +—;—) = 0 has real roots, then the value/values of (0050"'“’5 ﬂ)

is/are
@ 1+%,ifniseven. B) —l-g,ifniSOdd- E%
) O]
e . T
© —l+?,1fn1sodd. (D) —1+§,ifniseven.

= (4“‘”2“);:2 +2x+(ﬁ2 —B'+%)=0«9?: I A A, wie (coso+cos” p)-e =

wRefE 2
(A) 1+ T nrE ®) —1~§,nﬁnmm
© -1+ nera ©) -1+, wn g

¥
R

AR XRDOORRBOOVBGLRsRsONNNBVNORBRRuanoner*’
|



