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of more than one answer, ¥ mark will be deducted.

Category-3: (a) One or more option(s) is/are correct; (b) Marking all correct option(s) only will yield 2(two) |

marks; (c) For any combination of answers containing one or more incorrect options, the said answer will be
treated as wrong, yielding a zero mark even if one or more of the chosen option(s) is/are correct; (d) For partially
correct answers, i.e., when all right options are not marked and also no incorrect options are marked, marks
awarded = 2 x (no. of correct options marked) + total no of the correct option(s); (€) Not attempting the question
will fetch zero mark. :
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Category-1 (Q. 1 to 50)
(Carry 1 mark each. Only one option is correct. Negative mark: — %)

1. Given P(x)=x"+ax®+ bx? + cx +d such that x =0 is the only real root of P'(x) = 0. If P(- 1) < P(1),
then in the interval [- 1, 1]
(A) P(-1)is the minimum but P(1) is not the maximumof P =~ [@]<%[&]
(B) P(-1) is not minimum but P(1) is the maximum of P 4
(C) neither P(~ 1) is the minimum nor P(1) is the maximum of P [N
(D) P(-1) is the minimum and P(1) is the maximum of P
T8 P(x) = x* + ax® + bx? + cx + d ol (@ x = 0FH P’ (x) = 0~ 31 A3 e 1 7 P(— 1) < P(1)
oW, O [~ 1, 1] WS
(A) P(- 1) % SR g P(1), P93 5399 =10
(B) P(- 1) =A== =% {3 P(1) 21, P-92 535
(©) P(-1), P93 SR 3t P(1), P93 SA 78
(D) P(- 1) 281 P2 S G P(1) 281 P57 5Za1

2. If @ , B are the roots of the equation x> — px + g = 0 and & > 0, p > 0, then
={p+6@+4q%dp+2ﬁjx, where K is
W 22 - px + g = 0 WA Twels o, p 4R a > 0, B > 0 T, OF
u%+ﬂ%=[p+6@+4q%\/p+2\/5)x,m;rfm

(A)

|

1
a' +p

L

(B)
©)

W= rajua

&ﬁimﬂ(%)za,ﬂmntanaisequalm ERE

L] E -
‘Jﬁ'Ztan'l[#]=a T, O tan a
A1 (B) 0
© 3 o 3

L Y Y Yy Y I s T
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A4, Consider a function f(x) which has exactly two roots at x=a. If lim ¥ 1 =m(»0)
f(x) x-a i

x=g

then the value of A is

GBS f(x) RepATR T x =0 WWWNE [ﬂﬂ xia}=m(¢0)“_

f(x)
| SEAEAE _
(a) 2 [=] X% (=] ®) 1
1 O} 1
© 2 (D) 'E

5. Avectorgivenby P= f(¢)i + g(t)j + k movesinsucha way thatitis always parallel to the vector
O=—1"(t)i + £'(t)j+ . The magnitude of P is
(A) a linear function of time
(C) a cubic function of time

(B) a quadratic function of time

(D) constant

B (e39 P=f(1)i +g(t) ]+ TOIA oI T A5 537 O =1 (1) + f'(1) J + k-7
HOX ANERNA | P*ﬂﬁﬁﬁ'{ﬂ

(A) T D (AT TS 1‘% (B) AT <= RS S
(C) FGR 3 s wrerms D) &=

2 5 £
6. The expression ) (3K +2) {Z{smzl—T— i mi—?)} represents
K=l r=]1

Z(BK +2){z[sm% —i coszl—T]} RS Ao

EI

(A) 48 (1+1) ®) -48(1-9
© -Ba-y ®) 481~

L ZZ X EEEZREREEEE SRR YRR RN ERERETERERE R TR

M-2026 (5) =L -

xc0s30 +ysin36 _ ycos36 - xmmmﬂbe
cos’ @ sin®©

. xcos30 + ysin30 ycosSB —xsin30 Rl (U 0 WTE FAE A EEE

7. '0 elimination from the equations x* + y* =

cos’ 0 sin’ @ Sp)

(B) (xz+y2+2x)(r’+f-x)_—.zy2/E]
D) 1’ +y¥ =1

(A) 4(¢ +*)=3x +4y ©
©€) P+y-2x) (P +y +x)=9%

8. If, denotes the nth term of an A.P. and ¢, =$,t, =%,ﬂ1enwhichone of the following options is

a root of the equation (p+2q—3r)x* +(q+2r—3p)x+(r+2p—3q)=ﬂ?

T 1, <@ TR 2R X W O FE @R 1, =11, =3 T, OF Ao @ Rewd
(p+2g-3r)%* +(g+2r-3p)x+(r +2p—3g) =0 FhwaCo ol e 2 e

(A) t,, I:lil (=] ®)
© 1, ]S D) fpeg

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} SR S T IR | e G S (AT TPoRI &=Afb Akt (0= 7+ |
fafifpe foad et ol FTwiwa 2aif o1 FaR TSR 2

21 18 OF+10]
A 157 ®) 123 ='%
29 24 Of o

© 180 D) 163

BT

10 Iff(x)=l+—x andAmamamxsuchthaan 0, thenf(A}-—

1+x

‘ﬂﬁf(x) —WAWWWWA’ 0@,Wf(A)-

(A) 1+2A+?4: E O
(C)y 1-24+4 indap]
EI%- '

(B) 1424 +A°
D) 1+A+A°

, i##@@@##.%&%l@.ﬁ&&%&‘@‘@*%&I‘I‘@@Iﬁi@*i&&@i%*_
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, 11. Which of the following statements is always true?

(A) If f(x) is decreasing, then ) is increasing

f(
f( )

(C) If both fand g are positive functions such that fis decreasing and g is increasing, then A is
a decreasing function g

(B) If f(x) is decreasing, then is also decreasing

(D) lfbnthfandgareposiﬁireﬁmcﬁonssuchthatfisincmasingandgisdccrcasi.ng.theniis
a decreasing function 5

ﬁcﬁﬁqﬁmﬁawmﬂfﬁmﬁ’rw* ERE

(A) T f(x) SRR G, O f( )%nmﬁ ol

B) IR f(x) SRR =, OF f(x)ﬁmr%

(C) T fR g TSHE (TS IS G W @, f AL IR g WD), OF = S mﬂ?mm?a’l
G T

(D) ¥R £ . g SR S Lo o T CF, f AR 0 g A, o L S oot wad
e

12.[f0<q<5<y<g,ﬂmnﬂm_equaﬁon : + L - 1 =0 has

x—sina x-sinf x-siny

(A) real and unequal roots (B) imaginary roots .'I-Eh (=]

(C) real and equal roots (D) rational roots [a] s

1 1 1

MW o<a<pey<E®WO@ ——+——+— =0 TR
2 x—sina x-sinf x-siny

(B) s+ e =g
(D) o e St

(A) T G S e =
(C) AT G 7+ A& Wt

L E R RE-E-EE R K8 KR KRR ER RN ER R ERE R REN RN E-E RN R E R
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13. Onthe 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|> y is reflexive and transitive but not symmetric
(C) x>|y| is transitive but neither reflexive nor symmetric
(D) x -y <2is reflexive and symmetric but not transitive

I R b R 997 Fe@ifie ol 79 p-7 7@ 2= xpy (x, y € R) I IR @R
P :

A) [x-y|<2 THREASTAFEERTT  EeaE
B) |x|2 y T G e g & %
(©) x>|y| e g v 1 afewm = =
(D) x -y < 2 T G 2T g Seepserier =

™ ]fj-cosecx 2000, f(3)
2010 x (g(x))iﬂlﬂ

equation f (x) ={x} in [0, 27] is/are (where {-} represents fractional part function)

g(x)

+c, where f(%] =1; then the number of solutions of the

i [ ‘:mmmdx FG) e, o f[fJ=1zm,wm 0, 25 s L3 ()
x (2() : k)

(GRRTT { -} ZoT SUIT A FIANSATI TN FR 2T [w]za ]

(A) 3 ® 1 OfE

©o ) 2

2
15. If the locus of mid point of any no 1 of the parabola y* = 4x is x—1=£+-"7,whem

2

Y
A, i, v € N,’then (A + p + v) equals to : W=ty YL

My = 4x SRCST CICA WSor Wi~ R Fol x—l=%+% T, A
A1,V EN,SER(A+ |+ V)T T4 I

(=] g [u]
(A) 8 | ®) 16 pg%
(C) 10 (D) 17 (=] w3

. ’ﬁl--t@ﬁﬁ**l-ﬁ&ﬁi%‘ﬁ&ﬁﬁ&.%!@iﬁ%lll@ﬁl@l@i*@@@#i*
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16. The true set of values of ‘K’ for which sin“{ ]:% may have a solution is

1+sin’ x

‘K~ (IR 23S NATCER G0, TR &+ ain'i[]H:n, )=%mwﬁmm’mmm
X
O}"-10]
(4) [%%} (B) [H] %% |
| (=] .'
© 2,4 (D) [1,3] 1

17, A mapping is selected at random from all mappings f: 4 — 4 ,whereset 4={1, 2,3, ..., n}.Ifthe

fiA> A ORER e Barm vy i e oI Badt Fse F=t ==, @ o

L]
|
probability that the mapping is injective is %,thenthe value of n is ‘
: |
A={1,2,3, ..., n} 137 B e 2eqz AR 3 T AN |

(A) 8 (B) 14 [ERE[S] &wm -

g Q)

‘ LY N — £
18. Let 4=[a,o) denotes the domain, then f : [,00) — B, which is defined by f(x) =2+’ —3%* +6

will have an inverse for the smallest real value of ‘a’ if
WA I, A=[a,0) @A G [ @, O f:[a,0) > B, T f(x)=2x"-3x* +6 &l
FRNG— ‘a’ -7 HESH I W & G0 R < aft
(A) a=0,B=[6,) (B) a=2,B=[10,x) EREE .

(C} a=1,B=[5,co) (D) -ﬂ="1,.8=[5,m) 'E

19. If a=limcos* x, (x=nn) and b =limcos" x, (x # nm), then numerical value of the area of the
uiangl;:hose vertices are (a, b), (—;,ml) and (2, 1) is
I a=Hcos’“x, (x=nm) 9N b=Ecos2"x, (x#nm) =W, OF @ fagrem MRqofa
(a, b), (-2, 1) @R (2, 1) OF CHATCeTI ARYAA ZH

=== -
e
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20.- The position vectors of two adjacent sides 5:; and 5’3 of a rectangle OACB are @ and b
respectively, where O is the origin. If 163 x| =3(|a|+\5|)2 and  be the acute angle between the
diagonals OC and AB, then the value of tan(%) is
OACB wirrorats Buam b ARRS A 5 € 0% SR (ST T & &R 5, A O T
iR | 16\5><5|=3(|ai;+|z'§|)z R OC'8 AB T TS THLT 0 2, &L m[g)mmﬁa

1

A 3 . 3

© 3

C
s

g
B

(A) 37 +2]+k ErEE
. 2 S F
(C) 4+2j-k E%

23. Leta,,ay, as, ... are in G.P. such thatn > m, a, > a,, and a, + a, =66, a;*a,, = 128.If Za, =120,

r=1

thennis
WW,Q’CWW&I,@,@,..,tﬂ'ﬂi’iﬁ,n>m,a,,>a,,,l£ﬁ?.a1+an=66,a2~a,,.1=128I‘1ﬁ
a =126 =, &
; B n¥l EREE
s
@ 1 ®8 0
©) 6 D) 64

2

23. The minimum length of intercept on any tangent to the ellipse %-}-%—:1 cut by the circle
P2+y?=25is :

£+£=1mm%mﬁ+f=zswﬁmﬁﬁsmwm#m

Dpr0 4 9
(A) 2 ® 4
1 o (A) 6 (=] B2 [=] B) 9
Gy 1 ®) 3 © 11 e D) 8
[=
;Lauu@& ;*im’@@.&}@@@@Mr&.@.a@...&&;@.&;&&@a&*; I*##%%%iit@&@I@l@@@@@l@l&l&&l.l@@i&l&#i@%-ﬁiiq

=Ny L N . =7 e 5
L) b= [
- S puck: X gusy  RNEE % =
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28. LctlDBagsBl,B,_, ,Byowhichcontains 21, 22, ..., 30 different articles respectively. Then the total

Ay Intercepts of the plane 7-7 =d (= 0) on the coordinate axes respectively are
B g = ( ) g " number of ways to bring out 10 articles from a Bag is

Fii=d(+0) LA SRR ofTe efite Sretoff e 2 TAFE, By, By, ..., Big—a% 107 0100 TR 21, 22, .., 307 Fom o 99 00RO A 36
@Ay IAJF ki ”' ‘H_{ % ' ret (e 107 3 9Lt (e i Tt ==

j :: : iy (A) ncm‘i‘zlcm (B) 3lczn‘ncm !El (=]
(C) _I;:-.;I:’}'_ﬁ’ﬁ ?j_i k“_ (C) ”Cm_mc']n ([)} SD'CE_'_IIJCID E

25} The general solution of the equation sin'® x — cos!® x = 1 is
sin'® x — cos'® x = 1 FRFATH AL I T

-

(A) {2m+§:nef} oLr-i0 (B) {M+;:HEI}
T, - T, ' 29. 1etdomain and range of f(x) and g(x) is [0, o0). If f{x) is an increasing function, g(x) is a decreasing

L,(C) {fﬂti?ﬂef} (=] (D) {ZM-E-HEI} function, h(x) = f{g(x)}, ~(0) = 0 and p(x) = h(x* — 2x? + 2x) - h(4), then for all x (0, 2)
' T I, f(x) TR ()G AR S G 2 [0, co) | TR f(x) G WA AR, g(x) G
SRR SCHH, h(x) = fg(x)}, h(0) = 0 &R p(x) = h(x> - 222 + 2x) — h(4) TX, O (0, 2) TS

i et e ! HAFA X~ G
dd ab a _ o
@/If5=i"+}+i,5=i‘—j+i g=i+2j-k. thenthe valueof (2 55 52| is equalto (A) p(x) =3 . (B) p(x)=0
ca ¢h @z (C) 0<p(x) <-h(4) = (D) 0<p(x) <-h(4)
laz ab az EAEE Wy
Wa=i+j+k, b=i-j+k c=i+2]-k MR |ba bb bz|-wWE {
cad ¢b &z |
(A) 64 B) 0
(©) 14 D) 16 1 30. Consider the following ellipse:
N . - xi yz
: .I; f{K1+2K+5) f(K+11 1, where f(x) is a positive decreasing function. Then the value
T w— ¢ 2 T_15] ¢ran T — l (values) of K for which the major axis coincides with x-axis is
. emen set =
um ne. in .eran.ge of f(x) [15][ x] or all xe (0, 90); (w! [l tes o Botaall Fast 7
the greatest integer function) is ; 3 "
x ¥y
# =1, (U f(x) G LAIGE SAAE SCFS | O2LeA K- (T WM
f (I)=[{f§][ ]5} 3791 x (0, 90)- G, (CTITH [] RGN TR ST T 03 ST f(K*+2K+5) f(K+11) e -
X
S IO TAMI TR ZH 8T , © (TIPTER) T AR, x-S0 A AN &, O @ ErEE
(A) 8 ®) 7 ; (A) K=-5 ®) K e (-3,2) IEI
©) 6 s ©) Ke(7,-5) @) K=2

22 R EEEEREEEREEREEREEERSEEEREEEEEERESEREEREREEEREREEESHE] . ***ﬁﬁ’@*i‘%ﬁﬁI@I@@-ﬁ@&I&.&.ﬁ@l*l@&l@.&i*ﬂ&&ﬂ_ﬁﬁ:
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31. 'The solution of the differential equation h’y%:@(f}ﬁ)_zﬂ’,gﬁm y(1)=J§ is

2x*y %=tan(x1y1)~2xy’,m y(l)=J§ G FAFATIA A T
®) sin(x'y")=e*"

(©) ms(%+x’sz+x=G . D) sin(x’y’}-—-l

) )

-

32,

dx; (x € (0,1)) =
1 3
(A) 2%x+¢ [=] X% [=] (B) 2*x+¢

1

(o] Vx+c

33, Consider the function y = f(x) defined implicitly by the equation y* — 3y + x = 0 on the interval
(—e0,—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—w<a<b<-2is

A I, y = f(x) TCARIG (— o0, —2)U(2,0) SR y* ~ 3y + x = 0 T3 QA FAGTHFSI
RGNS | y = F(x) IF, x THF IR x = a, x = b, (N — 0 < a < b < — 2 @V AATG G CPGTaT
E1f :

-bf(b)+af(a)

(A)I (

;‘*
(f@) -1)

(ﬂ ) +bf(b)-af(a)

()-I T )-bf{§)+'af(a) ©) —J 3 =

@y 1)

34. The total number of polynomials of the form x* + ax® + bx + ¢ which is divisible by x* + 1, where
abce(l,23,..,10}is

2 + a + bx + ¢ WIET IR YT @b WO, T 2 + 1 @ Rew, @€
a,b,ce{l,23.,10}= :
(A) 120 (B) 45 (=] X% [=]
1 g5t
(D) 13 &

HAEXDTOOR XS ROVT TR R DRV RD RO ED DD EEN

0 n,
c, o
E] = ' € the real yo¥

M-2026 (13) i
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3. Thctermindependentosfxinﬂmcxpansionuf[ b MR "“11} is equal to
: X -x'+1 x-x?

[2”11 22T ]mﬁmxﬁmﬁfﬂﬁmﬂ

X - +1 x-x?
(A) 5105
(C) 1365 (D) 105

36. For a real number y, consider [y] denotés the greatest integer less than or equal to y.

It ﬂx)=M

T il

(B) f'(x) does not exist
© fO=% ® fO=-3

Ty T, T ], TR e <y BT 1R £ ()= 1 o

(A) xR 3 MR G f'(x) R ARBEAR  (B) ['(x)-=2f¥Y ¢} ¥R

T 1] J .._E -
© fO=% ®) FO=-% E

ﬁﬁjtui = )[zﬁ:{x +r ))dx;%[[ﬁ(Hr’)—K‘],ﬂmnKis

r=1

@ 1£3 252) e et o) s

2013(2014)(4027)
6

(A) B) (2013

D) (013)l)

38. The least positive value of ‘a’ for which the equation I: (tl -8+ 13) dt = xsinZ has a solution is
_ : x

0’ T S N A, TR J; (7 ~8¢-+13)de = xsin " SRR B T <, 1 2
(A) 3n (B) 4n (=] ¥R [=]

(C} n '“‘ Gt Y " (D) 2n -
A R (=]

. ’li#@@&#il@@@l@.@@ﬁﬁ@l@'lﬁIﬁ@l.l&@.@l@it@@@#**
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39 Let all the points on the curve x> + y? — 10x = 0 are reflected about the line y = x + 3. If the locus
of the reflected points is in the form x> + y* + gx + fy + ¢ = 0, then the value of (g +f+ ¢) is

DAL, 22 +y* - 10x = 0 IF YA CoRAFE He1 R y = x + 3 RATHTH efSwfre o | 2 2fwfre
P ASRAIA SRR X + ¥ + gx + fy + ¢ = 0T, O (g + f+ o)A NA A

(A) 38 B) -28 alr-10
©) 28 (D) -38 =

* 4% The equation |x+1|'°""ﬁ+z"’=’ =(x-3)|x| has

(C) S+ T SR (D) S FRYF T ST

(=

41, If the domain of f{x) is (0, 1), then the domain of y = f(¢*) + f(In |x|) is
TR fx)- = AR GHF (0, 1) T, X y = f(€) + f(1 |x])9F RN Ges= T

1 1
@ (-1-3) ® (L1) olo

© (-e,-1) ®@) (-e-1)U(e) (=]

42, The number of 3-digit numbers are of the form xyz withx <y, z<yand x =0 is
xyz SR FETemREE MY MY, @AHx <y, z<y R x# 0T
(A) 284 (B) 240
©) 44 (D) 270

Opr10]

*¥AEXDOORXVDEDDVERL VDRV EETRRRTERTRERRT DD RN

',
e the real |09

(A) no solution (B) two solutions : { <
(C) unique solution (D) infinite no. of solutions %%e
1x+1|h;,+.(3+2»-;’) = (x=3)| x| ey

(A) G YA R oLrn (B) Wb HuIe e

M-2026 (15)

. 43. Supposedxsdenotedthesetofa]lnumbemhetwecn 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.

If C={(a,b)|ac A,beB,a=band a+b=even number}, then order of C is

U, A G 1 (AE 700-97 NI (iR TE Wy i FRed st 2w, T 3 w3 Rewy o

B 97 1 (93 300-99 WS (E TNY WY &6 [ wa @, 1 7 ot [ewen | 1
={(a,b)|aEA,bEB,a¢bRﬂ‘ﬂ!a+b=-‘{'ﬂW}ﬂ,W€*ﬂ§W‘ﬂlﬂTﬂ

(A) 4879 ®) 4789  ‘mam

6789 9876 = 5
© D) )

r

" 44, Let us define the power of a matrix A as the maximum m € Z*such that A" = I. For two matrices
A and B if A’ = I and ABA™ = B?, then the power of the matrix B is between

(A) 20 and 24 (B) 28 and 32

(C) 36and 40 (D) 4and 8

£ T, I T A~ 6 RETR wet G 260 @S Sl m-F TRiie 37, 19 &
A™ = 17855 ¥ A @ B-97 cw0, T A% = | TR ABA™ = BPW, SR WIH BRI W

(A) 20 3R 2497 TGIS! (B) 28 3R 32~47 IS

(C) 36 IR 4097 TGS (D) 4 R 8~ GIS! %

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

. ol . -] in~! +"lb2. in™! +sin“’b3 2(8-3
l+sm a+sin b+(5m a+sm ) (sm a )+ _ (8-3x)

+ = , then the value of
3 4 16 64 3(16+3x)
sin'i(a\fl—b’ +b~.”1—az)is
it 4f® A A g, b GO |a] <1 R [B| < 1-F &Y
2 . 3
1 sing+sin'b (sin'la-t-sin"b) (sin™ a+sinb) _2(8-3x) __°
3" T 16 ) 64 e )

in™ (asfl—b’ +bVl-a® )-t!ﬁr‘ﬂﬁﬂ

x [=] o8k [=]
@A) 2(32+157) ®) : 3
3n-8 =]
3in . 1l =
el Dy =45
(C) 1 (D) 3+4

#ii@&@*#‘ﬁ'@ﬂ’I'@I%&%%&l-ﬁI@Iﬁﬂlll@@l&.@*i@@@*-iﬁ
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46, Let detd=p q r|.
1 2 1
If (-m)+(p-g) =9, (m—n)*+(g-r)* =16, (n=0)* +(r—p)* =25, then the value of
(det A)?is
. (=] ¥ [=]
A I, det A=

I m n A
p q r|l [s]
i 1 4 I

W (1 -m) +(p—g)* =9, (m—n) +(g- r) =16, (n—-1)* +(r—p)* =25 w,m(dam)?«ﬂ

Tk
(A) 169 (B) 144
©) 121 (D) 100

®,
N o
e the real oy

47. Let £:(0,1) > (0,1) be adiffercntiable function such that f'(x)#0 Vxe(0,1) and f[%]:ﬁ.

NG @Pds- [ 1-(f () ds

Suppose for all x, hmj

f(6)-7(x)
belongs to . ]
WAL f: (OI)A(OI)MWWWMﬁf(x):G Vxe(ﬂl)t&mf( ) !'-_2-34

[Ii=Geas- [T i-(s)ds

2
—f(x).mmevalueoff(%) "

TR, T - & Lim =2 =f(x) 1e@ f[;}mmm

wwfs, ot 2 Piras

’ . EFsE
@ {¥7,Je} ®) {AZE@} & h
o (24 o {44}

AXRXTEEX XV TRV VDD TRV RTRDTTRRV DR RERRD T RN

ST

48, If ‘a’ is an integer lying in [ 5, 30], then the probability that the graph of y = x* + 2(a +4) x— 5a + 64

M-2026 (17)

lies above the x-axis is
MW [ 5, 30] WA ‘@’ G | PRUIEH, O y =22 + 2(a + 4) x — 5a + 64-97 (*foafd x-wrwa Baim
SRS 26T AW =W
1 7 [=] ¥R [=]
A) — (B) =
6 36
5 0
© 9 D) 3

49. Consider a square ABCD of diagonal length 2a. The square is folded along the diagonal AC so
that the plane of A ABC is perpendicular to the plane of A ADC. In this case the shortest distance
between AB and CD is

WA It G g ABCD-97 30 Tl 24 | TTwalba o AC IRA el Sier 331 291 WS
A ABC~3 &= A ADC- SR 697 777 T | UWG AB '8 CD-«F I8! o e 29

. 2a " a
(A) N ERE (B) 2B
a B ) V3a
© N D) 5
(1-x)ax B
s0. 1f ~=a———+C;a, B,y € Rand Cis constant of integration, then ot B : y
J;J(1+x2) (1+2?) ’
will be

2
‘Hﬁj ( )dx =q % 7+C;a,B,y e RO CIRFT 675 2, ST o : p:y T

J_J[1+x2 (1+#%)

| ERE

(A) 4:1:1 B) 2:2:—
2

1-2-1 ' 1,2.1

{C) 6' '2 (D} . OE

it i E RS RS R R YRR SRR EEREENERENESESERRESZ:"
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Category-2 (Q. 51 to 65) 5J: The ends A, B of a straight line segment of constant length c slide upon the fixed rectangular axes
(Carry 2 marks each. Only one option is correct. Negative mark: —}3) OX, OY respectively. If the rectangle OAPB completed, then the locus of the foot of perpendicular
et @=(x,y,z) be the vector with |@}=2v3, which makes equal angles with the vector drawn from P to AB is
b =(y,-22,3x) and & =(22,3x,~y) and is perpendicular to the vector d = (1,-1,2) . If the angle c T8 R 3l RETaRTR 2SR A, B IUIE RSP OX, OY -G i REae 303 |
between 7 and the unit vector j is obtuse, then 7 is 3% OAPB weiPR Bafb tof =1 2, ©12E P S AB-GR @717 Sk ATT AR AW ZH
WA @, G=(x,y,7) @ |dE23 = W @B ] A O] b =(p,22,3x) R (A) *+y*=c B) " +y* =" ERE
& =(22,3x,—y) ~TAHACY A (I BeAR ST IR (I 4 = (1,-1,2) RS H [T 7 TRTF ©) Vx+fy=+c D} xy=c’ i
¥ - Mg Il FACI T, O g W -
A (2,-2,-2) - ®) (-2-2.2) %
© (222 © @-22 O
52. Let Ay, Ay, ..., Ag are six sets, each with four elements and B,, By, ..., B, are n sets, each with two “*o% w vf % Let 1 lies between the roots of the equation y* —my +1=0and [x] denotes the greatest integer
elements. Let S=4, U4, U..U4=BUB,U..UB,. % the paat 109 . [[ 4)x| ]..}
Given that each element of § belongs to exactly four of the A’s and to exactly three of the B's. Then | fmction, Thentioyaisoct| | Teis) }°
nis i .
; TATAL, y? — my +1 =0 FNFAC oraraa Ty 1 TS @R [x] T2ET 70T ST T 3|
WA, Ay, Ay, ..., AT 616 G5, T ifSHrS 4b @ TAMT SR @R B,, By, ..., B, T nRYF G0, | : oz "
7 2fBre 21 303 Teime aite) i w[(_—x,+16] ]«mww
@, S =4,U4,U..U4 =B UB,U..UB, 128 @&, S~ 2Rl Toim 3% 4% A crbawwsfe | (A) 5 ' (B) 4
@ 3% 30 B b wwefs I omTnm ' (C 0 o 1
(A) 12 EaE B) 24
© 6 ' D) 9
: O] <=2 |
#83. A figure is bounded by the curves y =x”+1, y=0, x=0 and x =1. The point at which a tangent ' i _
should be drawn to the curve y = x* +1 forit to cut off trapezium of the greatest area from the figure ' 86« Letf(x) be atwice differentiable functionin [1,3] and f (1) = f/(3). Furtherif | f"(x)|< 2, then for
is allxin[1,3]
oM g y=x +1 IHE, y=0, x=0 @R x=1 FANAG| y =x* +1 IFRAL 947 A RHTS WA I, [1; 3] A f(x) G REFFTR SRFemeary Srrws o f(1)= £(3) | qwrers =
%mmwtﬁmﬁmwmﬁﬂtmmmmmw _f"(x)|52 T, O3 [1, 3] SR F9 x99 Gl
A) (1,2 -1,2 s :
(A) (1 )5 B) ¢ ) [=]gd [u] (A) If’(xﬂz4 ERE ®B) |f(x)|$—l

T Y YT Y YEET YRR PR NSRS ERRRR TSR RN RS R s iR XS SRR RREEEERERERESEEENNEREERESS;
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57. The quantities a,, a,, 4, , ...... form an infinite decreasing G.P. If g, =1, then the common ratio of
the progression for which the expression 6a, —16a, —3a, +12a, is at a maximum is

a,, ay, Gy, ...... SPGB S TR STNET &5 9157 307 1 TR ¢, =1 W, SR 2ARDa @
HIES SIS & 6a, — 164, —3a, +12a, FAFTEHT T 7ES =, O 7@

1

l = ooL
® ®; opE LH00o,
1 1 e & 2
©) 5 (D) _Z = rrr‘|
| AN i
- \f\‘:o o o“;s

e, Ry

58. If fbe areal valued function defined for all real numbers x such that for some fixed a > 0, it satisfies
| f(x+a)=%+m‘v’x,mmﬂx}ispeﬁodic with period '

T T AT LT X3 Gl ARSI MRS et £zl T (3, it (A8 a > 0-a7

G AR f(x+a)=%+m‘tfx ﬁwm.mﬁx)mmmmm

sffareter 7 e |
ttasm) = 3+ {6« GEERD ~(3+€)
-

@) a ®) 4a

ERE |
© 5 s e % ARy

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 9 is

TR S brb TSIRE AT G20 0 T2 271, LT eeigeby G Y Sl 1, 3, 79t

9 2ETR SR T
16 18 [EERE
(A) 25 : (B) s %4%
4 5 ;
(© o5 D) @5

TTYTXZEY TR PR R R RS RS RE RS R RRR SRR R R RS R R R RS2

=== -
e L

@Letﬁx)beamalvaluedﬁmcﬁmwhichismonotonicmddiﬁﬂmﬁable.menfmmyma]sa
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and b, :sz{b - (x)}dx=

A I, f(x) G5 ABI THARTES ST T il G SR | SEe I AT 7Rt g IR

Q
bR 12:{.!:— f(x)}ax=

,, oro , z
@) [(£*(x)-£(a))ax EE ® [(f(x)-f(a)) &
© [t ()-a* () ©) b (8)+ £ (a)

Tangent at a point 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) a G.P. with common ratio 2 (D) a G.P. with common ratio (-2)

- y=x" TET RIS P, RS ((0, 0) T8IS) SRS =il 3w s P, ReYrs A+ | P,
e wf¥e =nfaf Iwlee P, Rre % 3 R goR effFl saws A | wrEeE
Py, P,, P, ..., P, mafom e stém w02

(A) G2 e 2o T At w87 1| B) <3 RN 2A9ifS TF YA =BT % |

(C) <= oreirex 2o MR TS (2) 1 (D) @ﬁsmaﬁ&www(—zﬂ

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 +5x° + px+¢ =0 G ¥ + 7% + px +r =0 FREFRGEEH A fereng R0 Tlemww
i oD TR x, R x, TN YOS T, O x,, 1,7 7.0, T
(A) 3 B) 1

; (=] [=]
©p D) 2 I%E
Ol

. ***&O0##!&&&.&.&&&&&!&.%!&&ll!%@'&’&ﬁ*-ﬁ%%*lﬁﬁ.
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63. Let a, b, c be non-zero real numbers, such that

]:(1+cos'x)(m’ +bx+c) dr:f(l+om'x)(ax1+hx+c) dx,then ax* +bx+c=0 has

(=)=
O} 53

(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 I, a, b, ¢ U AT YafE @@ @,
}:(1+ cos® x)(ax’ +bx+c) dx= i (1+ms‘ x)(ux’ +bx+c) dx , O ax* + bx+c =0~
0 0

(A) (0, 2) STSATE (IICA TANH (7%
(©) b smfae e =R

(B) (1, 2) STEACE FAATH G0 e AR
(D) (0, 2) STEA F{b er ==

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

ZAOB =a# 0and OA = OB, where O is the origin, thenmeva.lucof :
WAL, Zy, Z, % Z° + pZ + g = 0 AT I, I 2 p R g WiowT TRYT TS AN GRS

@, wmwa BIUEF Z,, Z, oS FA WM LAOB =00 R OA = OBTH, AW OFA

Z—sec’— wﬂlbe
2

qnﬁ'q,w £ sec z-camnﬂm | ERE

3 2
(A) I ® 7 e
©) 4 M) 1

. Let g(x) = ax + b, where a < 0 and g is defined from [1, 3] onto [0, 2]. Then the value of
cot(cos™ (|sinx|+|cosx|)+sin™ (—| cosx | —|sinx()) is equal to
T ¥, g(x) = ax + b, (@A a < 0 aR g, [1, 3] (UF [0, 2] ARG | Sreg=
cot(cos™ (|sin x| +|cosx[) +sin™ (- | cosx| - |sin x|)) < TR ZH
(A) g(2)+g(3) (B) 2(2)
©) g(3) D) g(1) +2(2)

[=:
O}

I TTYX T ETR R R R R R R R R R E-EREE-REE E-ERE R EREEEEEEELEESE,;

i/ o
@ the real 109

e
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Category-3 (Q. 66 to 75)
(Carry 2 marks each. One or more options are correct. No negative mark.)

mlfza,(x 2y Zb (x-3) and @ =1Vk21, then the value of

2n+lcu+1
‘ﬂﬁZa,(x 2) Zb (x- 3) R g =1Vkz21 @, X ic, o EA N
A) ®2 e
1 3 EI
© 3 D) 1
BT If f(x) is. differentiab! le for all x R and satisfies the relation
setim |[ECE) 2@ ¢t ()]
@ 3 ]
" EERE
where [-] denotes the greatest integer function, then f '(x) =
TR x- 3 T A W G f (x) SRRFCAY T IR i

i PC 2 @) [ )]

n!

i B 3, QI [1] R

‘ (=] (=]
@B) 3x"*(1-log3x)
El

y (log3x+1)
®) (3x) g

mmﬁtﬁm, o f(x)=

(A) 3x’ <7 logx

o) (3| B

X

. ***iii*il&&&.&.&%&&&I-ﬁlﬁ.&&..‘ﬂ&‘l&l&!*%%%*:&i
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68, If a differentiable function satisfies
G-NfE+y)-(x+y) fx—y) =2y -y’) Vx, yeR and f(1) = 2, then

M-2026 (24)

(A) f(x) must be a polynomial function @) f(3)=13

© f@=12 @) £(©)=0 0100 LCHOOL o,
AR <l SR ST G} $<? “‘%
E-NfE+M -+ fx-y) =20 -y)Vx,yeR@Rf(1) =2 5 ?r;
e ¥0F, O

(A) f() TR @D IR ECWITI  (B) £(3)=13 '\ NN

©) f3)=12 orce el BBT

D) f(0)=0

: s B
d: Let f{I}Z‘OfOIRHIER andf(x)isbounded.IfEZ“ (J;”f(x)_l_f(zm___a_x)_sy

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

A A, 79 xeRFET f(x) > 04 f(x) Horw 1 1R

R N ¢ S

M;a {,_'[),f(x)+f(2m—a—x) sﬂ,m(i(a(l,WG-ﬂmmﬂ
5 7

@ ® 5 EeE
1 6

© 3 ®) =

70. Considerthe curvex=1—3F,y=¢—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

(A) the curve is symmetrical about x-axis (B) the curve is symmetrical about y-axis
(C) 3t=tan ¢ +sec ¢ (D) tangents at P and Q are at right angle

TASE, IFBx=1-37, y=1 - 37 |1 3D + RHS = F OX-GTK b (AT S TR P (-2, 2) Refrs
=s{ufafb e o Q RS (=R I | ST

(A) IFD x-STw ATHTH AfeT™
(C) 3t=tan¢ +sec ¢

B (B) IFM y-wUHa ACHTH oo™
% (D) P @3 Q e =vifa qb orveis wa®
Of- 1n-t _

T2 22222 XX SRR R R R R R R R SRR R R ERELERRERESSE]
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70 If £(x) =(13315" ~3630x+3300), then for a=cos’(tan”'(sin(cot*3))) 63

R £(x)= (13315 ~3630x+3300) T, ¥R a=cos’ (tan™ (sin (cot ' 3))) ey
A) f(a+1)=2331 ERE ®) f'(a)=11

2500

© limf@=1000 B © [(f()-1000)ax= 2%
0

11

12 Let;=sinx(;><3] +msy(3x E)+2(Ex 5),where a,b and c are three non-coplanar vectors.
It is given that 7 is perpendicular to (E+B+E).Thenthepossib1eva1ue(s) of (x* +y*)isfare
Dick ol ;=sinx(5x3)+oosy(3x E)+2(Ex E), @A a,b R o R et =¥

oE T, 7, (E+S+E)mmwmﬁmw (%" + »*) a8y /w0 2o

2 3572
B . ®% Epm
17n? - ? E]ﬂ '
(*/] 2 D) )

73. 'Ihcparnhulay=4—xzhasvmexP.ltintcrsectsx-axisatAandB.Iftheparabolaistmuﬂatedﬁ-om
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*SfRqUen MR P | wRgel »owe A 9 B R0 (2 03 | 7 SiRehE oF el
S 20O GI0 TG S y = x + 4 (4 A R e gerefEe o @, e sm o
x-o%F B ¢ C RATe o 3, ol C R g o

@) 12 ERE ®) 8
7
© 6 & ® 3

- ,ﬁﬂ*ii‘ii‘*%
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T4, 1€ Ay, A, Ayy...vAhgps be independent events such that P(A,):%, (i=1,2,..,1006) and the

al
probability that none of the events occurs be 2¢(B!)1,then EARE
(A) Bis of the form 4k +2,k €l (B) a.=2p !il 3
~ (C) Pis of the form 4k +1 k el (D) B is a prime number
W4y, 4, 4y, or Ay TEA DA GARI T, P(4) = % (i=1,2,...,1006) G EICABARA
a! .
'ﬂ'ﬁlﬂm zu(ﬂ!): ,w ?5 E
(A) BREFRAT 4k +2,kel (B) a.=2B (=] ¥5eh

(C) BRI dk+L kel (D) BZ St (Mo eyt

15, If (4"“"“‘)1.:2 +2J|:+[|3.2 -|3+%)=0 has real roots, then the value/values of (cosu+cos“ B)

is/are ‘ *

n ., . " . . E]
(A) 1+;,1fn15ev. (B) —l—;,lfnlsodd.
(C) _l+g-,ifnisodd. (1)) —1+%,_ifniscven.

o (4““’“)::1 +21+(ﬂz—ﬂ+%]=l)-ﬂ w7 e A, oz (cosa+cos™ B)a W/

TReF
(A) l+%,'ﬂﬁn'{'ﬂﬂ1 (B) —l—g.'ﬂﬁnﬂﬂﬂl
© ~1+3, Rnwgrzm @) -1+ 3, Wngaam)

FEE*YT YT XXX 2R R R R R RRE-REREE BB KR BB B LE R RS S S

i/ o
@ the real 10Y
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SPACE FOR ROUGH WORK / A% SITeR U] wiwt
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