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Subject : MATHEMATICS 6011013463
(Booklet Number)
gumtlon : 2 Hours Full Marks : 100
INSTRUCTIONS

L Al questions are of objective type having four answer options for each,

2. 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.

3. Category-2: Carries 2 marks each and only one option is correct. In case of incorrect answer or any combination
of more than ope answer, % mark will be deducted.

4. g::_‘;g’z ;3;:2:)81(;)0:“ tr,t_lore. option(s) is/are correct; (b) Marking all correct option(s) only will yield 2(two)
treated as wron y'eldlil;l Ination of answers' containing one or more incorrect options, the said answer wm be
COtrect angw cmg' N hg a zem_mark even if one or more of the chosen oppon(s) is/are correct; (d) For partially
awarded = (1’1 c1).(&(.;1_ ::v r::c ztxll nght options are not marked and also 10 incorrect options are marked, marks
will fetch zerg ma.:k. Options marked) + total no of the correct option(s); (e) Not attempting the question

5. gi?ﬁﬁgcuﬁ;m is composed of two sheets the Original Copy (Orange colour) and the Examinee’s Copy

: question must be answered on the Original OMR Sheet (front page) by darkening the
appropriate bubble markeqd ; , @ or @

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

7. D°_°°t Put any mark other than where required in specified places on the OMR Sheet

8. Write Question Booklet Number and your Roll Number carefully in the specified locations of the OMR
Shojet. Also fill appropriate bubbles.

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

10. 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 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,

11. 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.

12. Rough work must be done in the Question Booklet itself. Additional blank pages are given in the Question
Booklet for rough work.

13. 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.

14. This Booklet contains questions in both English and Bengali. Necessary care and precaution were taken while
framing the Bengali version. However, if any discrcpancy(ics) is/are found between the two versions, the
information provided in the English version will stand and will be tre.ated as final.

15. Candidates are allowed to take the Question Booklet and Examinee’s Copy of OMR Sheet (Blue

___colour) after examination is over. J

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 each. Only one option is correct, Negative mark: - %)

1, leefx PO)=x*+ a4+ px2 4 ¢x+dsuch that x=0 is the only real root of P'(x) = 0. If P(— 1) <P(1),
then in the interva] 1,1

’

(A) P(-1) fs the minimum byt P(1) is not the maximum of P g;;@

P(=1) is not minimum but P(1) is the maximum of P Z-ﬁ%
(C) neither p(— 1) is the minimum nor P(1)is the maximum of P ~ [B]TL¥
(D) P(-1)isth

€ minimum and P(1) is the maximum of P

8 P(x) = X + ax3 + py2 +cx + d G ®x =02 P'(x) = 0-9 i@ %< A 1 9% P 1) < P(1)
R, O [- 1, 1] S

(A) P(- 1) =1 SRt g (1), P~ 53+ w7
B) P(- 1) S wm Reg (1) =, P-G3 5
©) P(- 1), P~ SRS A1 P(1), P-3 53w =1
D) P(- 1) 251 P-7 SR @R P(1) %87 P bt

2. If o, B are the roots of the equation x> — px + g = 0 and o > 0, B > 0, then
11 1 K
at +B* =[p+6\/;+4q‘\/p+2\/¢;J , Where K is
ﬂﬁ?x2—px+q=0’ﬁ'ﬂﬁt‘ﬁmﬁfa,Btﬂ?(a>0,B>OI¥,W

1 1 1 K
a* +B* =(p+6\/;+4q41/p+2\/5} , GG K
3 o
A) 5 Z ~
@) 3 =
© 3 ®) 1
3. Ifgtan"l[zl?)=a, then tan a is equal to :E|n 0
" (=]
aﬁzm-'(_lz-]w <, O tan 0 T
r=1
®) 0
® 1 .
© V3 D) 7
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4. Consider a function f{x) which has exactly two roots at x =

a.lf 1im(ﬂ’£2_¢J=m(¢0)’
then the value of ) is f(x) xX—-a

G oy f(x)ﬁmmm x=a'®ﬁ@@%mwﬁ hln(L(x)— 1 J:m(;e 0) =3,
P f(x) x-a
(A) 2 Ok40) B) 1
1 E 1
© Py D) 7

S. A vector given by P = I
O=-r"(1)i

()i + g(#)j +k movesinsuch away thatit is always paralle] to the vector
+f'(¢)j+k . The magnitude of P s

(A) alinear function of time

(B) a quadratic function of time
(©) acubic function of time @ constant
G (37 P=[(t)i+g(t)j+F TSI Do (3 <ff st o3 @=—f"(t)z°+f’(t)}+l€-«£l§
A AN | P~ i 3o
Ofs-40)
(A) N G35 TR Srsims IE (B) T i Rare wrspms
(©) e a6 e wiorms

D) ==

K

2 . 2m . 2

i ——icos— represents
6. The expression é(3K +2){Z(sm TRRAET )} presen

r=1

Oh'40)]
32 10 iyt 2 \1 X

in—— —j cos—— RIS I 3
:L;,(3K+2){§(sm 1 icos T )} A é‘%
(A) 48 (1 +14) (B) -48(1-)

48

© TR

© 48(1-j)

***@@@**Q%@Q.@@.@.@%.OOCQ@0@%.‘.@%.@}%&**@@"@***
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7. 0 elimination from the equations x2 4 2 _ X¢0830 +ysin38 _ ycos30—xsin30 will be
Y= 3 - 13
cos” 0 sin" 6
2, 2 _ XxXc0s30 +ysin30 — xsi
R et LL LI, SIS S
s 0 sin” 6
(A) 40" +y* =3x + 4y @(x2+y2+2x)(x2+y2—Jc)=2)’2 e
© @ +y -20) (2 +y +x) =9 M) x¥ 4% =1

(=] 3 m]

8. If#, denotes the nth term of an A P, and t,= l,

g% =% » then which one of the following options is
aroot of the equation (p+2q-3r)x? +(q+2r—3p)x+(r+2p—3q) =07

M 1, I IS 2l oW W P T @ b=ty =t T, o AT W Rewd

(p+2q—3r)x2+(q+2r—3p)x+(r+2p—3q)=0 AN G o 272
® 1, E:%E] ®) 5
(C) tq E (D) tp+q

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 I RT5e1 R | (3 A 2 et (AT TN ol 18T (20 R |
feioe fonft 7=t M FTarwa 2oifS stow wm e == :

21 18 Of+{0
A 157 @ 143 2%
29 24 =

© 180 D) 163
10. If f (x)=;—+—i d A is a matrix such that A* = 0, then f(4) =
-x
‘Jﬁf(x)=i+—x R A o G T (1 A° = 0 T, O f(A) = |
—X
@ 1+24 +24° =] &4 [=] B) 1+24+4°
©) 1-24+4° ' D) 1+A+4°
(=] e

YT
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11. Which of the following statements is always true?

: 1 .
(A) Iff(x) is decreasing, then T") 18 increasing

(B) Iff(x) is decreasing, then #x) is also decreasing

© 1fboth fang 8 are positive functions such that fis decreasing and g is increasing, then § *
a decreasing functiop ‘ f
(D) If both fand 8 are positive functions such that fis increasing and g is decreasing, then r is
a decreasing function
ewx Rfoefm g CRRID >t ey ¢ OFs{0
1 ko
(A) 3 f(x) SRR 20, w1 0] SRt O]
(B) I f(x) SRR 7w, o7 7 (lx) “8 SRR
(C) ft F IR g TR R o ol 7w @, f SRR R g AR, O f Sy
SR 3y

(D) nﬁf«mgmmwwwmﬂmm,f SR GR g SRR, o7 % GfS SRR
i oy

1
e
X¥-smo  x-sinf  x—siny

@) real and unequal roots (B) imaginary roots _E [=]

12, If0<a<g<y<£,thentheequation =0 has
2

(C) real and equal roots (D) rational roots
1 1 1
g +——— = 0 e
ﬂﬁ0<a<ﬁ<y<—2-1‘ﬂ,m x—sina+x—sinB i Feifda
(A) T GRS Ay g (B) vmwfe e wirg

(C) ITT G A9 N ST (D) o e g

***QQ6**.@Q..GQ.O.@Q””’Q.a...e.a.@**@@a***
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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<2is reflexive and symmetric but not transitive
:gzvmﬂﬂm{c«m R-q3 @97 T@ifts b sg P& = xpy (x, y € R) IM IR (@1T

(A) [x=y|<2 Ry eifowm 31 sixerwete = EiRE
B) [x]> y P GR FaweiNer R 21w 7z %
© x>|y| It g o7 1 oo o ez
D) x—y <27 G 2T g Siearwepfiag g

2
cosec’x—2010 x
14. If Ide = —Lzom+c, where £ Z|=1; then the number of solutions of the
cos” " x ( g ( x)) 4
equation f gx; ={x} in [0, 27] is/are (where {-} represents fractional part function)
g(x

= Icoseczx—ZOIde= f(xzow +c, AT f(%)=1®,m [0, 2] SIS @—_—{x}

cos™ x (2(x)) g(x)
(AT (-} 25T A o) FRFICI AN TGt 2o [=]#=[x]
@A) 3 ®) 1 EELX
©o D) 2

%
15, If the locus of mid point of any normal chord of the parabola y? = 4x is x—A =% +y7, where
A, 1, v € N, then (A + p + v) equals to

2

kLY
Wy = 4x SfEreT QI Sfe wi-aq TR el xh=Gry T O
A, v e N,SE (A + B+ V)98 TN R

(=] =]
@ 8 (B) 16 I
©) 10 D) 17 [=]fraen

***%aéi*gaatcaan@.@acttt’@’@”’@’@’%ﬂ*@a@***
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16. The true set of values of ‘K’ for which sin l(mj =% may have a solution is
KWC’QWW G5, IR Gy Sin_l(1+s:n2 ):%mmwmm,@ﬁ
X
l l 11 E"HE
(A) [6’2] (B) [2,5] -g
CIp: 2
© 12, 4] @ [1,3]

17. A mappingis selected at random from all mappings f: 4—> A, whereset 4= { 1,23,.., ”} Ifthe
probability that the mapping is injective is %, then the value of 7 is

[i4> A4 AR W Bavg wy (T IR G2 foast Fffon =t zo1, e o
A={1,2,3, .., n} I <% B <t 20w Tur % o, O - WA
(A) 8

®) 14 [a] 2 [w]
0! B

18. Let 4=[a,») denotes the domain, then f:[a,)—> B, which is defined by f(x)=2x 352 + 6
will have an inverse for the smallest real value of ‘a’ if

T P, A=[a,00) FRE@T G A T, O £ :[a,00) s B, 1 fx)=2x -

3x* +6 @R
RGNS — ‘e’ O I WA &) G5 Roife g 1fe
(A) a=0,B=[6,) (B) a=2,B=[10,x) ORciO
© a=1,B=[5w) D) a=-1,B=[5,um) =i

19. If a=limcos® x, (x=nm) and b=']'i_ﬂcosz"x, (x#nm),
triangle whose vertices are (@, b), (-2, 1) and (2, 1)is
;MM a=limcos™ x, (x=nm) @2 b=limcos™ x,

lim (x#nm) @, o @ fogtes MRl

@, b), (-2, 1) gR (2, 1)oF CRITETS ARG TF oD
o o1 G
© 1 ® 3 e

***@@@**.@@..@@.@.@@.’.l’%.%...@’@.@**@%&@***



M-2026 (9)

20. The position vectors of two adjacent sides 5; and E)B of a rectangle OACB are @ and b

respectively, where O is the origin. If 16|&' x 5‘ = 3(|Zi| + |5|)2 and 0 be the acute angle between the

diagonals OC and AB, then the value of tan| — | ig
2

_)
OACB 1 foream vt SftRe 2 o e B?gmw CSF9 AT @ R 5, GRIH O 7o

TR IR 16[a x| =3((al + )

2
TR OC'@ ABTA Neq ) et 0 27, o m(ﬂ)mmw
1 2
A 3 ® % L
© V3 T

(A) 37 +2j+k ] RE @) i-j-k
©) 4 +2j-k Syas ® 3i+j

2. Letay, az, a3, ... arein G.P. such that n > m, a, > a,, and a + a,= 66, a,"a, = 128.1 ) a, =126,
then n is "

W‘F@T, Q’C‘TT‘EKZIWW a,aq,as, I | m’n>m’ an>amm§al +a’l=66’ @ 0y = 128 lnﬁ
Za, =126 T¥, S nW
r=1

[=]ox2[s]
I -k
) 1 ®) 8 -EI%
©s D) 64
ipge X4 by the circl
23. The minimum length of intercept on any tangent to the ellipse T+?=1 cut by the circle
X +y*=251is
2 2
%+%=1%mm%cwf+ﬁ=25ﬂmmmwmﬁ
(A) 6 (=] 2 [x] ®B) 9

© 11 Eﬁ% O ¢
(]

XD DD KR
A LT TIPS T T L E L R R AR

T T W

R e ———
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f the plane 7-7i =d(# 0) on the coordinate axes respectively are
24. Intercepts o

7o = d (= 0) TOLTH E ARG (Rfre wremeer a2

i %%S
B A | joA| (k7
I'n jn kn =5 i
) e B) =[5
DT dildf|d [=13"
d d 4 d d d
O T O T

25. The general solution of the €quation sjp!%

x—cos!®x =1 is
sin'® x _ ¢gl00

x=1wwww
(A) {2m:+£:ne1}

- 0| E B) {nn+§:nel}
@ {mcig:nel} % (D) {Zmr—g:nel}

ad ab gag
26 Ifa=f+j'+l€,b"=f_}+1€,a=f+2}—12,thenthevalueof bd bj bz is equal to
¢a ¢b gz
ad @b g Op0|
wﬁa=f+j+1€,5=;-j+12,a=:+zj-1€mm ba 5j bE| - Ry &
ca b gz
(A) 64 B) o
© 14

the greatest integer function) js

f(x)= [%][—1?5] » T xe (0, 90)-eegey, (

(4) 8 ®7  EEE
©s M) 5 O
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28. Let10BagsB,,B,,....B 10 Whichcontains 21,22, ..., 30 different articles respectively. Then the total
number of ways to bring out 10 articles from a Bag is

FAFE, By, By, ..., Big— R 100 910t 2w 21, 22, 30 few for 7 TR | O3 3t =B
I (F 101 I QL RS (G Sotrpieant 2z

(A) ¥C,+2C, @ :nczo_zxcw qE'“H (=]

© % Czo - zocw (D) % Czo + 2°C|° Ew‘n_ :

M-2026 (11)

29. Letdomain and range of f(x) and g(x) is [0, o). If fix) is an increasing function, g(x)isa decreasing

function, h(x) = f{g(x)}, h(0) = 0 and p(x) = h(x® - 2x> + 2x) — h(4), then for all x (0, 2)

AT, f3) IR gx)- G ST R &7 [0, o) |77 ) G AR AT, g(x) G
SRR S, h(x) = flg(x)}, h(0) =0 R p(x) = h(x®> - 242 + 2x) h(4) 7, O1=T (0, 2) WS

AP x- G G
(4) p() =-3 e ®) p()=0
© 0<p@ <-h@) O} (D) 0<p(x) <-h(4)

30. Consider the following ellipse:

x* »?
+ =1, wh is a positive decreasing function. Then the val
f(K2+2K+5) f(K+11) Where f(x) is a po g I e varme

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

e Soreft Rzt v ¢
x »?
m+m—l, AT f(x) G GIF SRCAR) SCAHF | OIR0e K-97F (@ M
(RORICZR) W o1, x-wice e solfs 2, ©f 281 ohio
(A) K=_5 @KG(—3,2) E]
© Ke7,-5 D) K=2

***aQQ**QQQ‘b..%}%.%.@%.”..%ﬁ.@"’@.@.@**@%@***
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31. The solution of the differential equation 2x2J’%=tan(x2y2)—2xy2,glven y(1)=\/; is
2x2y%=tan(x2y2)_2xy2,m y(1)=\/’§- - SR .
® sin(x2y2)=ex-1 @) sin(x2y2)=e2(‘_') : -
[=]f:
© cos(%ﬂzyz)”:() @) sin(x’y*)=1

1. J‘(\j3 x+\/5—?)(\16 l—xm)

T =Ly, (xe(O,l)) =

31_x2

1
(A) 224, oMin

3
B) 2*x+c¢

1 1
© 23x+¢ [=]#: @ 2%x+c

33. Consider the function ¥ = f(x) defined implicitly by the equation y?

(—o0, - 2)U (2,). The area of the region bounded by the curve y
X=a,x=b, wherc—oo<a<b<—2is

I, y = f(x) o (—oo,—2)U(2,oo)warcay3- 3

Y+ x = 0 ATt it ey
e |y=f(x)a@,xwmx=a,x=b,mm-««m-zmwﬂ:ﬁqwmw
J

-3y+x=0o0n the interval
= f(x), the x-axis and the lineg

b

xdx +af(a b&+ »
) I“W bf(b)+af(a) ® Iﬂ3((f(x))2_l) bf(b)~af(a)

- \de - +af(a - b-&.,. _
) - ) bf(b)+af(a) D) I°3((fx))z—1) 51(5)-as(a)

+bx + c which is divisible b
a,b,c€{1,2,3,..,10} is ebyx?+ 1, where
f+aﬂ+bx+cmaﬁ9ﬁ3§w1ﬁﬁmmgm,mxz+lw
a,bce(1,2,3,., 10} Rere, @
(4) 120 (B) 45

OMi0|
10 D) 15 X >
C B
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35. The term independent of x in the expansion of[ , % +11 - x—ll is equal to
15 X3 —x3 41 x—x2
x+1 x-1 ﬁa’c
T | R RS x T owfp oy
x3—-x3+]1 x-—x? E. [%
(A) 5105 ®) 5005 O}

(©) 1365 D) 105

36. For a real number y, consider [y] denotes the greatest integer less than or equal to y
If f(3) =222 |

1+[xp then
@ f'(x) exists for all x (B) f'(x) does not exist
© =% ®) fH=-%

D S ART - B, 12 [y], TR0 47t < y Prcder s 19 o) =Ll(“[; }n]) EvAC
+[x
(A) x- I ARG f(x) A ARG SR (B) f'(x)~ =z =iy oy

[=] 724 [u]
vy . L 3
© fM=% ® fW=-% %L_ 4
12013 2013 ” ) 1 (2013 ) ) )
37, “Io(z; #) (H(x +r ))dx=—2-[\g(l+r )—K ],menKm
B L:(zof —xzirz)(ﬁ(x2+r2))dx=% [ﬁ(l+r2)—Kz] /SR KA
r=1 r=1 L\ r=1
® 2013(201164)(4027) E & B) (2013
»
© (2013)! O} @) ((2013))’

38. The least positive value of ‘a’ for which the equation J':(tz -8+ 13)dt = xsin% has a solution is

RN A WA, T [ —8t+l3)dt=xsin£— FRPACI D A AT, F 77
® 3n (B) 4n EEE
© = (D) 2n %..-

***QQ@**.@@..ao.a.m@.....@.@...@.@’@*#@@@***
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39. Letall the points on the curve 2 +y* ~ 10x = 0 are reflected ghoyy the line y = x + 3. If the locy
of the reflected points is in the form x2 + Y+

(=] X [a]
(C) 28 ;
(D) -38 %

40. The equation |x + o 425-2)

=(x-3)|x| has
(A) no solution (B) two solutions
© unique solution (D) infinite no. of solutions
|x + lllogm(3+2x-x1) _ (x _3) | X | W‘Tﬁ?
(A) CICA T (R B (B) ¥fo SRI =R
(C) ==y iyl Sty % (D) S RS IR R

41. If the domain of f{x) is (0, 1), then the domain of y=£() + f(ln |x|) is
TR fx) 97 KGR & (0, 1) T, O y = f(€*) + f(In |x])~a=1 et e =

o (] -t) g
© (-e-1) D) (-e-1)U(e) EEE:

42, The number of 3-digit numbers are of the form xyz with x < Yz<yandx#0Qis
xyz SIICEA fmem 8 AU MY, @A X<y, 2<y TR x = 05y

(A) 284 ® 240

[=] ¥R (=]
(D) 270 _ﬁ
©) 44 iy

**O0.#*.0'&.......0@....Q@.@.”@.ﬁ.&**@@@*#*
»



. 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 numbersg between 1 and 300 which are divisible by 7.
if C={(a,b)|acAbeB, axband a+b=even number}, then order of C is

@ 9, A T ] Nﬁmmﬂm@cﬂimmmmﬁmwmmswﬁwm
Bl 1 (O 300~ w2 o} g sieanw i favt < @, W1 7 @ Rorey| 36
C={(a,b)|aeA,beB,a¢bﬂ?‘{a+b=.‘qfqm-:m} N’Wc_m%mmq{mﬂ

O 40
(C) 6789 (D) 9876
(=]

44, Letus d"jﬁne the power of a matrix A as the maximum m € Z*such that A™ = I. For two matrices
Aand Bif AS=1and ABA™! = B2, then the power of the matrix B is between

(A) 20 and 24 ®) 28 and 32
(C) 36 and 40 D) 4 and 8

@ T, (P! TG A~ 91 B sy TR RO G AR - SRS TR, T &
A" =120 95 I A @ B3 CFe, 1% A° = [ G ABA-! = B'R, S WIif¥ B-A Ao 20

M-2026 (15)

(A) 20 IR 24~ TGS (B) 28 9=k 32-47 St x
(C) 36 IR 4093 TGS (D) 4 =R 87 ST S0y
E )
45, If for two real numbers a, b with la|£] and [p|<1,
2 3
1 sin'g+sin'p (sin'la+sin'1 b) (sin"a+sin"b) 2(8-3x
§+ 2 + 16 + 64 +...—m, then the value of
sin”! (a\/I—b2 +b\/1—a2)is
T A A a, b R |a] <1 @R |5 <1-H &
. . 14\2 - . -17)\3
I sin"g+sinp (sin 1a+sm'b) (sm1a+sm b) 2(8~3n)
—+ +..= A, O
i 16 T e 3(16-+37)
sin”" (a\/l—bz +b1-a )ansmm
R
® 2(32+15z) - a0
—— ® =
371—8 4 E
© 3 1. m
4 ®) 343

* %
i@ﬂ%@**.@@&&@@!@!&%%.t’.c@.@‘.!@.&’@**&%@@%***
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/I m n
46. Let detA=[p q r|.
I 1 1
I (-m)’+(p-gq) =9, (m—n)’ +(g-r) =16, (n—I)* +(r— p)? =25, then the value of
(det A)%is
Ju]®®
I m n E‘ =l
TE IR, det 4 = P q rll O]
1 11

M U-m)' + (09 =9, m-n} + (g—ry? =16, (n=D)" +(r~ p) =25 T, O (det AY*-¥
T

(4) 169 ® 14
© 121 (D) 100

47. Let £:(0, 1) > (0,1) be a differentiable function such that f'(xX)#0 vxe (0,1

) and f(%):%
-G as- [ = Geyas :
Suppose for all x, lim -1 =f(x). Then the value of f (Z)
belongs to
TR, 12 (0,1) = (0,1) S SRRl oo ot oy f'®)#0 vxe(0,1) f(%)=§|
-Gy~ [ -Gy 1
WW,WX"‘-]?W]‘EE f(t)—-f(x) =f(x) AS1c) f(Z)*ﬂ?mW
T@5fs, ©f 35 e
VT 5| e
@) {V7,J6) ®) {TT} %
V1 15 N7 \i5

© {T’T} ®) { 3 ’T}

***ﬁ@@**.@@.‘é@’@.@@.....QQQQQQQQQQQ**QQQ*I#
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AT

|- 5, 301, then the probability that the graph of y = 24 2a+4)x-5a+ 64

o

ke
48 l.l¢: ahove the x-ax1s 18
':ﬁ‘ 30 SOHICT 4 D S{eERAT &, T y =+ 2+ 4) x - Sa+ 64-4A conufBaD x-oma Bl
[ et
L « e
7 OR0
1 o B
2 D) ¢
@ 0 5
49, Consider 8 square ABCD of diagonal length 2a. The square is folded along the diagonal AC so
" (hat the plane of AABC is pcrpcndiculnr to the plane of A ADC. In this case the shortest distance
between AB and CD is
o 3 @ T ABCD- 3013 07 2a ooy B AC TR GNASILY SISt I 2 TS
AAchmAADcmm@mmmm AB 8 CD-3 g8} e Y 2
2a a
® x o (B)
3 EEE
B R 23
a (=] RSED J3
© & O =L
V3 2
42
50‘“.[ (l x)dx =a x +C;0,p Rand Ci
- . a, B,y € Rand Cis constant i i ‘R
Iz \/(1+x2 )3 (1+x2 )7 Y stant of integration, then o : B 1y
will be
1- 2
G J ( * )dx il xP C
Vx (l+x2)3 (1+x"!)7 ; 0, B,y & R 4P AT 269 H, Wt P2y A
®4:1: 1 o0
l (B) 2:2:_2‘ l.‘\:’ a)
(C) 8'21 1 El H ':
. O 1:2:~
2

*¥xnop
‘*‘.
@
.‘.“.....ﬁ.@‘..@.&.&**@@@*l*
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Category-2 (Q. 51 to 65)

(Carry 2 marks each. Only one option is correct. Negative mark: -%4)

51. Let @=(x,y,z) be the vector with |d|=2+/3 , which makes equal angles with the vector
b = (y,-22,3x) and & =(2z,3x,-y) andis perpendicular to the vector d=(1,-12) 1fthe angle
between 3 and the unit vector j is obtuse, then g is
TR IQ, G=(xy,2) @R |23 T @ @ oF T ©37 b =(y,—22,3%) T
& = (22,3%, ) AL G BRI R (O3 d = (1,-1,2) eI 1M g TRETE
(o373 (i TR, O @ ——

® 2-2-2 ®) (222 R

© (22,-2) ) (2,-2,2)

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

clements. Let S=4,U4,U..U4 =B UB, 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

AT, Ay, Ay, .., AT 6T 15, I eSS 4B FETART SR GR By, B,, ..., B, T n RIS G0,
17 &fSfore 216 I TAmA IR

@ra, S =4,U 4 U...U 4 =B,UB,U...UB, 1278 3, - 2o Toimi 3% 47 A s wrwefo
a2 5% 3% B GTU6a Swf® | OIZ0el n T

(A) 12 E5yE ’ B) 24
© 6 o O 9
[=]25x

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 trapezi
. pezium of the greatest area from the figure

a3 oFg y=x* +1 IFRA, ¥y =0, x=0 GR x =1 TN Aom 2
> > =115 | y=x"+1 IFE@AT ﬁﬁc@
%Wﬂﬁm@vmﬁmwmﬁiﬁﬁ%mmﬁmmmm @:@‘m

G L ®) 1,2

© G%) ®) ©,1) E%

***@%‘8@**.@@..@@.@l@@t....e.a‘ )
teRcvenns * # *
& &
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cendsA, Bofa straight line segment of constant length ¢ slid

54. Th
ly. If the rectangle OAPB completed, then the locus of the foot of perpendicular

0%, QY respective

CWWMWWA,BW%W OX, .
m@wﬁmﬁz@ﬁwmwrmw-meﬂmmmmﬁwm

#ft OAPB
( A) x2 + y2= cz @ xm + yz/3= Cz/s El B,
© Vx+y=ve © w=c SjAsy

55, Let 1 lies between the roots of the equation y* —my +1=0and [x] denotes the greatest integer

. 4lx| )|,
function. Then the value of || =5~~~ is
x*+16
AT, y2—my+1=oMMWlWM[x]wqﬁxmwmﬁzﬁml

e
%2 +16 ' ’

@A) 5 @) 4
©o D) 1

56. Letf(x)beatwice differentiable function in [1,3]and f (1) = f(3) . Further if f"( x)I <2, then for

all xin [1, 3]
O T, [1, 3] ST f(x) G RSP SFeCarey SO @k f (1) = f(3) 1 «r=rgte ¥

f7(x)| <2 =, O [1, 3] SR 5T x4 &0
@) |f'(x)24 %% ®) |/'(x)<-1
© |1 (x)>2 OpG2 © |7(x)<4

LR R R RN RN
PR BB O REREDRRRBRRC RO DBRT RO RO RRD DD RN
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57. The quantities a,, @,, @, -..... form an infinite decreasing G.P. If &, = 1, then the common ratio of

the progression for which the expression 6a; —16a, —3a, + 12a, isata maximum is
4y, @y, .. ARGTT T I PR TR etfs 67 ¥ | 4 4 =1 =7, S AT @

TR SHATSA & 6a, —16a, —3a, +12a, A i A 2, ©F 2T

1 1
® 3 °: 38
1 (=1

© ®

w|-

58. If fbe areal valued function defined for all real numbers x such that for some fixed a > 0, it satisfies
f(x+a) =%+\/f(x) —(f(x))2 Vx , then fix) is periodic with period
3 e AT TR X~ ) ARG b I TS S f G = it B a > 0~
Gy SCAHID f(x+a)=%+,/f(x)—(f(x))2 vx B I, OE fAx) T G0 g8 WCAFS I

oAffle

(A) a [=] @j. (B) 4a
ba

© 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 or9is

Wﬁiﬁﬁ%ﬁﬁﬂt@fﬁiﬁﬂ%@%%ﬂﬂ@@aw R FAASED 1, 3,7 WA

9 RET TR T
16 18 EE
® & RNCTI
© -+ ) = =
625 625

***@@@**.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

)
andb, | 2x{b- ™ (x)}dx=
fa)

AR, f(x) G0 B TRIFB ST T AT R ST | OIZTE A IAFI R 7 IR

S(b)
AT J' 2x{b—f'l(x)}dx=
f(a)

; Of4{0 b
® '!(fz(x)—fz(a))dx Dlay (B) I(f(x)-—f(a))zdx
© j (6f* (x)-af*(a)) ®) b*(b)+f"(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 Py, P, P, ..., P, form
1
(A) an A.P. with common difference 1 (B) an H.P. with common difference 3

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

y=x* TWFR eAT RIS P, Reee (0, 0) TOT®) TEF =S IFHLF 771 P, Rre (A I | P,
W@WWW&W@WW«{WWWW|W
Py, P, Py, ..., P, Reqafer g o16d I

(A) G TS 25ifS T A TSI 1 | (B) i R+iSre @i 2 A =% % |

(C) G %Teieg elolfs A AR SaAte (2) | (D) D STAGT 2AolfS T A Ao (-2) |

62. The equation x° +5x* + px+g=0 and x° +7x” + px+r =0 have two roots in common. If the
equ q

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

X 4507+ pr+q=0 R x* +7x* + px+r =0 TSR A= Aerieg T e ATe<r=
o T TP x; R x, T B T, O xy, X1, 518, TR

(A) 3 ®! g
© p D 2 3
[=]

XA XSSO XNV O RV ROVOSVVVVDEDODRRERRERRDT DD RN
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63. Let a, b, ¢ be non-zero real numbers, such that

M-2026 (22)

oc.._,—-

H cos’ x ax2 -o-bx+c) dx:?(Hcos‘x)(ax’ +bx+c)dx,then ax* +bx+c=0 bas
0

(A) no solution in (0, 2) (B) at least one root in (1, 2)

(C) two imaginary roots (D) two roots in (0, 2)

WA A, a, b, ¢ S AW TRl @zhiel @,

%

ot—-."‘

1+cos x)(ax* +bx+c) ¢=T(1+cos'x)(m2+bx+c)w,@m ax’ +bx+c =097
0

(A) (0, 2) SIWATH (A N (72

® (1, 2) T FHACF G AT SR
(©) b wwfw R g

(D) (0, 2) ST 76 A SR

64. Let Zy, 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 =0 #0and OA = OB, where O is the origin, then the value of L ) 2 will be
q

WA, Z,, 2,38 Z* + pZ + q =0 FANACHA NG, (AT 72 p R g GfbeT W2 20O AT G2 A6

@A, WWA Bﬂmzl,zzqﬁwmmﬁ ZAOB=0#0 9% OA = OB ZF, (@I 0 T

Sj?ﬂi“j,w P et @z

g 2 Op!40)

3
(B)Z O 50
D) 1

A L
()4
© 4

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™ (|sin x| +|cosx|)+sin™' (—|cosx|—|sinx|)) is equal to

A IR, g(x) = ax + b, (@ATHA a < 0 IR g, [1, 3] (U= [0, 2]-cs «ifapel| wrate
cot(cos™ (|sin x| +|cosx|)+sin™ (| cosx | - |sin x ) - w77

(A) 52)+53) (B) g@2) 0};'40
© :03) (D) g(1) +g(2) O]

‘*#0&@**.00..00.0.0@..’..O.D...e.@’@**@@a{#*
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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
. b
66. If Za,(x—Z) =Zb,(x—3)' and @, =1Vk>1, then the value of 5,775 i
= pary Cn+l

2n 2n
i Zar(x—2)r=2b,(x—3)réﬁ‘{ 4 =1Vk>1 70, %3 an"c AT
—0

r=0 n+l

1 .
A 5 B) 2 gn ]
i [=]
© 7 O 1

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

ot [P 2O T ]

n—wx 3
n
EH E
where [] denotes the greatest integer function, then f '(x ) = oc H
[=]

T X7 7T A TNCAL G f(x) TIPS T IR

= lim [12 (f(x))x]+|:22 (f(x))x:|+....+[n2 (f(x))x:l i B 90, @A [] 2

n—wo 3
n
PR WS fATHe e, o f(x) =
1 [=] 8 (=]
(A) 7 zlogx @) 3x"*(1-log3x) =%
* (=]
/[1-log3 log3x+1
© ([ o (30 2

A LA RV SO RN E RO RGO RBRRRRDRORRBTRT RO RTEI RN
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68. If a differentiable function satisfies
(=) fx+y) = (x+y) f(x-y) =2 Py -y’ Vx, yeR and f(1) = 2, then
@ f(x) must be a polynomial function B) f3)=13

© re=12 ® F0)=0 %&E
T G SR S Of%
G-NfE+Y)-(x+y) fx-y) =2y -y") Vx,yeR R f(1) =2
PrasE, e
(A) f(x) TR G IR ST 0 @) f3)=13
©) f3)=12 D) f(0)=0
T Sf(x)dx _3

69. Let f(x)>0forallxeR and f(x)isboundf:d.lf};ﬁZ:ar-l I f(x)+f(2ra—a—x) T 5

r=1 (r-1)a
where 0 < a < 1, then the value(s) of a is/are

W IR, 7 xeR-GEET f(x) >0qR [ (x) a1 37

IR f(x)dx 3
E;a (’;[)af(x)+f(2ra—a—x) S T, (0 < a < 1, IR a6 /e 2
2 7
@1 B ERE
1 6 Ol
Qn © j

70. Considerthecurvex=1— 37, y=t-— 37, 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

© 3t=tan ¢ +sec ©) tangents at P and Q are at right angle
AL, G0 x=1 37, y=t -3¢ Imtmw OX-GT K ¢ (T 7S GR P (-2, 2) e
siuferf qEMBLE s Q RLe (=7 I | ©IRLA

(A) 3G x-SCHI ACATH AT EREE]
(C) 3t=tan ¢ +sec ¢ %
[=]

(B) & y-SITHa ATATE 2w
(D) P 4R Q R =it 7fl aroica wafE®

e Y T T 2 L L L X E KX X ¥ ¥ ¥ IR S
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71 If £(x)=x(13312* ~3630x-+3300), then for a=cos” (tan™ (sin(cot™ 3)))

i f(x)=x(1331x" ~3630x+3300) =, ®7 a = cos’ (m—l (sm(cot—r 3))) T

@ f(a+1)=233l okio (B) f’(a)=11

(LT o= f 2500
= ® [(/(x)-1000) ==

0

© Ei_r’ralf(x)=1000

72. Letr = sinx(ExE) +cosy(5x E)"' 2(ZX E) ,where 2,5 and ¢ are three non-coplanar vectors.
It is given that » is perpendicular to (;+Z + E) . Then the possible value(s) of (Jc2 - yz) is/are
A I, ;=sinx(2x5) +cosy(5x E)+2(Ex Zz), @A a,b IR ¢ T SPITef (34|

o @, 7, (Z+5+E)«ﬂammwﬁ@|w (x* +¥* ) = TSIy /e 21

2 2
@ 5% (B) 35m EREE]
37’ n? (=]
© —; | ®) o

73. Theparabolay=4 —x"has vertex P. It intersects x-axis at A and B. If the parabola is 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" Sf%qUEa AR P | SRefd - A GR B R (20 73 | 1 wfiiqefie o e
T 2O 6 YA S y = x + 4 (I IR NARHOE AR YASRS 331 =, e 7 S
x-E5(F B @ C RLs (27 307, ofete C [ o9& 21

(A) 12 ohn ® s
5‘&’% 7

© 6 Ok ®) 3

AR R R R Y Y Y Y R X R R R RS R R R N NN N g
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74, If A, 4, yAyyes Ao be independent events such that P(4)) =l_,(i=1,2 1 100g
ol 2 ’ ) and gy,
probability that none of the events occurs be 20 (B!)z , then

El.'u@
@ Bis of the form 4k +2, k €1 ® o=2p %ﬁ%
(C) PBis of the form 4k +1,k €/ (D) B is a prime number
1
W A Ay Ay oo TTTDRSA AR, P(A) =, (=1,2,...,1006) &R vy
a! ' '
— "
W‘ﬂw 2u (Bl)z ,W %%-(_E
(A) PRERRT 4k +2,k el (B) o.=2p Ofzon
(C) PRI dk+1,kel (D) Bz =6 Cafre At

3
75. If (4s°°2“)x2 + 2x+([32 -B +%) = 0 has real roots, then the value/values of (005(1"' cos B)

is/are
1+ s - 1T . [=]®¥ =]
@ +3,1fn1seven (B) 3,1fnlsodd %
=]

© —l+%,ifnisodd. (D) —1+§,ifniseven.

= (4”°2“)x2+2x+([32—[3'+%)=0—«£§ IR AT AT, O (cosa+cos—lﬁ)"ﬂ ol
wRefa =

&) 145 Fngra ®) -1-% n o

© -1+ Mngram ©) -1+ gl

**
so*
***@@@**’“"”‘QOel@e....l@.q...@.at@**a
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