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MATHEMATICS

Category-1 (Q : 1 to 50)

Category-1 : Carry 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.
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The mean and variance of ‘a binomial distribution are 4 and 2 respectively. Then the
probability of exactly two successes is

7 21 7 9.
(A) 7 (B) 128 _ | © o (D) )
G @9 T 1S 4 e:mzmhiﬁwwm

7 21 7 : 9
(A) % (B) 158 (©) ) (D) o

LetS, =cot™! 2+cot™! 8 +cot”! 18 + cot™! 32 +...... to n' term. Then lim S is

m : n n n
A = B) - hac L
(A) 3 (B) 1 (©) 6 (D) g
TMAFAS, =cot™ 2+ cot™! 8+ cot™! 18 + cot™! 32 +.....n ©F W 4E | PCHLF lim S_
n—wo
n n n n
A) — B) — i s
A 3 ® 7 © % (D)

Fqur persons A, B, C and D throw an unbiased die, turn by turn, in succession till one
gets an even number and win the game. What is the probability that A wins the game if A
begins ?
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Let A be the fixed point (0, 4) and B be a moving point on x-axis. Let M be the midpoint
of AB and let the perpendicular bisector of AB meets the y-axis at R. The locus of the
midpoint P of MR is

@) y+x*=2 = @® x2+.(y,—2)2=%(0) (y—z)2-x2=§<D_) x4y =16

T T A F2 R (0, 4) 93¢ B, x-S0%% oz ofSfet g1 M, AB-93 o @32 AB-
-GG y-SC R RS 187 30F | MR-93 1417 P-97 FHesaete 2o

W y+=2 @) RHy2=; (O G-2P-x=1(D) K+y=ls

A mioving line intersects the lines x +y = 0 and x — y = 0 at the points A, B respectively
such that the area of the triangle with vertices (0, 0), A & B has a constant area C. The
locus of the mid-point AB is given by the equation

@) (@+yP=Ct B) (@-y=C? ©) G+yP=C @) (-yP=C

G AN THARY x +y =0 8 x — y = 0 AIAALTHE ST A 8 B e 1em a7
T (0, 0), A 8 B @ 531 7% fUgrers (Fuwa 73 C T | AB-9F TRH
ARRARE T Ze

A) (2+y)2= c (B) (2-y»#=C* (C) (x+yP=C*> (D) (x-yP=C?

If a> 0, b> 0 then the maximum area of the parallelograni whose three vertices are
O(0, 0), A(a cos 8, b sin 8) and B(a cos 0, —b sin 0) is

(A) abwhen®= 7/ | ~ (B) 3abwhen=T/
(€) abwhen0=-7/ (D) 2ab

memﬁvﬁmmmom 0), A(a cos 0, bsmG)\‘BB(acosO
~b sin 8) TARMA a > 0, b > 0 | ST F&®E TFaw I

(A) abTHO=T/ (B) 3abIWO=7/ .

(©) abW9=-% (D) 2ab

a
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Two tangents to the circle x? + y? = 4 at the points A and B meet at M(—4, 0) . The area of
the quadrilateral MAOB, where O is the origin is

(A) 443 sq. units  (B) 243 sq. units  (C) J3 $q. units (D) 343 Sq. units’

2 +y? = 4 59 Bofim A ¢ B R ffo =pfaag M(- 4, O)ﬁwﬁﬁwwlw
MAOB (O &A@ -3 tHFaea T3

(A) 43I s (B) 233f9sT (O ﬁzﬁm (D) 33 e aww

From a point (d, 0) three normals are drawn to the parabola y* = x, then

1 1 I o |
=— d>— di< = D) »d= =
(A) d=2 (B): > (©) 5 (D) 3
(d,O)ﬁ?Wf:x,WW.mmﬁlm
- 1 : 1 : 1 I
; _— L ‘ - Cy »d<— D) d=—
(A) d ¥ (B) d>2 ©) d=<3 (D) 3
The locus of the vertices of the family of parabolas 6y = 2a%x? + 3a% <122 is
105 . 64 35 16
= . s D il
(A) xy o (B) =105 © xy= 6 D) xy 35 .
&g #fF-E 6y = 2a%x? + 3aly ~12a -GF Y FYRF ASRAL T
105 64 35 16
A =t B = o D
()xy64 .()WIOS ()vy]6 ()xy35

“"A ray of light along X+ 3 y= 3 gets reflected upon reaching x-axis , the equation of

the reflected ray is

(A) .y=x+'\/§ | (B) \/§y=x—_\/§ (C) y=\/§x—7/§ (D) ‘ﬁy:x_l.
x+ V3y= 3 TR G e x-arE i 7w ffvwhie R e aE
(A) y=x+13 (B) ~/§y=x—s/§ ©) y=~/§x—~/§ (D) w/§y=x—‘l

————— —————_ ——— o ——t 2 e L TS S —

S - P.T.O.
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The locus of the center of a variable circle which always touches two givén circles
externally is

(A) anellipse (B) ahyperbola (C) aparabola (D) acircle
S 28 JOCF IR (U =1 3 93 #fSMer 03 (FTHT AHHAR T
(A) @3 TogE B) wfufdzg () GwIEFT (D) GHIT

A line with positive direction cosines passes through the point P(2, —1, 2) and makes
equal angle with co-ordinate axes. The line meets the plane 2x + y + z = 9 at point Q.
The length of the line segment PQ equals ;
(A) 1 unit (B) 2 unit () 3 unit (D) 2 unit
AIGE Fasedt (direction cosines) RF¥E «=fo Famar PR, -1, 2) Pt wae ==
wrGfer ALK A T S A | @ @Al 2v 4y + 2 = 9 TeCE Q e 1= A |
TICSTE PQ AR 0 &

(A) 1933 (B) V2 9z ©) 3 T (D) 29FS

13. If from a point P(a, b. ¢), perpendiculars PA and PB are drawn to YZ and ZX-planes
respectively, then the equation of the plane OAB is :
(A) bex+cay+abz=0 (B) bex+ cay—abz=10
(C) bex—cay+abz=0 (D) bex—cay—abz =10
P(a, b, ¢) R T YZ-9#1 8 ZX-O(7d SoF /¥ TUFCH PA @ PB BRI T# | PICw(E
OAB (A% w39 Z(A |
(A) bex+cay+abz=0 (B) bex+cay—abz=0
" (C) bex—cay+abz=0 (D) bex—cay—abz=0
14. The co-o_rdinaté of a point on the auxiliary circle of the ellipse x* + 2y* = 4 corresponding
to the point on the ellipse whose eccentric angle is 60° will be
A) (3.1 B) (1,3) © @b D) (1,2)
32 4 2y = 4 BoAQLER TR T o T R ST T 60°, O T 2
A) (3,1 B (1,43) © (1,1 D) (1.2)
" WENCT z e e
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f(x) is real valued function such that 2f{(x) + 3f (—x) = 15 — 4x forall x € R. Then f(2) =
(A) —15 ® 22 o T b _ D) 0

i) @2 T T RFE SPHT G T T ¢ € R G & 26(x) + 3 (=x) = 15 — dx
T | TR (2) = :

(A) —-15 B) 22 (C) 11 (D) 0

Consider the functions f,(x) = x, f;(x) = 2 + log, x, x > 0. The graphsof the functions

intersect
(A) oncein (0, 1) but never in (1, =) (B) oncein (0, 1) and once in (e, =)
(C) once in (0, 1) and once in (e, €2) (D) more than t\;vic.e in (0, oo) '

f,(x) =x, £,(x) =2 + log, x, x> 0 WCHEIYO RCIWA ¥7 | SCrFISER (Febaay
(A) (0, 1) -9 G A0S (2 I 8 (1, c0) - GFARG &7 3T

(B) (0,1)-4 IFIR S (&%, o0) TS I *IF>1ACF (@A I

(©) (0.1)-a ST G (e, ¢2) TS T *R14(F [&W I

(D) (0, o0) TS WA T 17~ 21 I

oy | Sx+1241-x2 ,
For y = sin™! {x—*--zl—E};lxls 1, if a(1 —x?)y; + bxy, = 0 then (a, b) =

13
@ @n ®) (.- © LD O ()
y=sin”! {-———5"“?31"‘2};”5 | -9 TFC@ a(1 ~x2)y, + bry, = 0 Z( (a, b) =
@A) @1 ®) (1,-1) | © Ly =) s
R R g e 7' A R : —"'—_"l;:-'r‘"o"

A
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The equation 6 + 8¥ =10" has

(A) no real root.

(B) infinitely many rational roots.
(C) exactly one real root.

(D) two distinct real roots.

6% + 8 =107 FAFAA

(A) mmﬁwmi

(B) M@ Ry TTw e e
(C) vy g3fe I et wirg

(D) 6 %% AR Jer e

Let f: D — R where D = [0, 1JU[2, 4] be defined by

X if xe[0,1]

Rxp= {4-x. if xe[2,4]

(A) Rolle’s theorem is applicable to fin D.

(B) Rolle’s theorem is not applicable to fin D.

(C) there exists £eD for which f'(£) = 0 but ﬁ{olle’s theorem is not applicable.

(D) fis not continuous in D.

WAFAL: D - RTEMAD = [0, 1]U[2, 4], 92 W@ =g @

fa {x’ B

4-x, g4 x €[2,4]

_(A) D TP @I Al £ Serwe oy 2@

(B) D TG e Somife foersts o e T
(C) EeD -3 SRg SIE T4 & £(£) = 0 Z(3 g T Sasmnfd erges e
(D) f, DTG e 79

. -———en W
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sin 2x

if [ __dv= « |log, |a+beosx|+ + ¢, then o =
J‘(a+bcos.tr)2 = [ogcla o a+bcosx] M

2 2 2 | 2

(A) b2 (B) 3z ©) - W : ‘(D\) e
I——smﬁ—-z—dx—: a[loge|a+bcosx|+ :|+c'€‘ﬂ Wa—
(a+bcosx) bcosx

2 2 2 y 2

(A) el B) = © - 2 D) =%
2
e‘—x—l—-x;-
IfI= lim sin| ————= |, then limit
X=»0 X
(A) does notexist ; (B) exists and equals 1 |
(C) exists and equals 0 (D) exists and equals —;—
‘ : x’

: - | ef=x=1===1|
TR = lim sin| ——— 2+ | 27, I AT

X=»0 o UX:
(A) g EHE 4 | (B) g IR @ W 2H |
(C) SRY IR S T - (D) wﬁwwem%

G T s b= 5 e
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" Let f: R = R be such that £ (0) = 0 and |f'(x)| < 5 for all x. Then £ (1) is in

(A) (5,6) B) [551  (© (@=5U6e) B) [44]
WA FAL: R >R, £(0) =08 f ()] <5 | CIORCE £ (1) -3 T T3 SRS AR O 2
(A) (.6) B) [-5.5] ©) (~0-5)(50) (D) [-4.4]
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j =1
| x— 2|+|x 3|
4 3 o > . 3
(A) 1+-—logc3 (B) 1+Zloge3’ (C) l—glogc3 (D) l-zlogc3

0

2 e

—————dx - YA A[ T
| x=2 ]+ x=3] ‘

A 1 +-§-logc3 (B) 1 +% log, 3 ) 1 -—;logg (D) 1-=log,3
The value of the integral
b AV (21} b
f L 4 (B T S dxis equal to
x-1 x+1

@A) log, (g] ®) 4log, B) © 4o (13‘-) ® log, (%)

(A) logc(i) (B) 4log, (%) (C) 4log, (g) (D) log, (3/4)

Let g(x) = J‘Q dt where x > 0 and f be continuous function and f (2x) = f (x), then

(A) g(x) is strictly increasing function (B) g(x)is strictly decreasing function
(C) g(x) is constant function (D) g(x) is not derivable function

; 2x
WA FF g(x) = f@dtmpo G f IS WA G £(2x) = £ (x) | TIwE

(A)  g(x) T TG SwES (B) g(x) I FHZFTHA SRS
(C) gx) T SrFS (D) g(x) SRPACHN 7H

T A T D T A e Sy
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26. The normal to a curve at P(x, y) meets the x-axis at G. If the distance of G from the origin
is twice the abscissa of P then the curve is

(A) aparabola (B) acircle (C) ahyperbola (D) anellipse
IR P (v, v) e Sfoamfo x-sata G fvyrs e 303 | 1 @R 190 G 99 7Y
P-g3 Treid faed 23, @ @R

(A) wfefige  (B) =OIE ©) 9B oRgE (D) @3 TigE

27. The differential equation of all the ellipses centred at the origin and have axes as the co-
ordinate axes is

(A) y*+xy?-yy'=0 ‘ (B) xyy"+xy?-yy'=0

©) yy"+xy?=xy'=0 P DY - 3y
wherey'-%,y"ﬁ%

TARY (F°Y G HGY FAIF WHTY AT 9N $o7@ AR w1e Aiedd I3

(A) y+xy?-yy'=0 (B) xyy"+xy?-yy'=0

©) yy"+xy?-xy'=0 - (D) 2y +xyt—~3y=0

Ay = =& g s
I &

X
28. - If j(e" - 1)—l dx=log, %then the value of x is

loge2
@A) 1 ®) & (©) " log4 @ L
. s ¢
W [(er-1)" dr=log, %w, SR x- 7 T T
loge2 .
@A) 1 B) & (©) log4 ) %

. - r————— — — . e et et e, e, . o T

A ; 1 ) P.T.O.
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The straight line through the origin which divides the areca formed by the curves
y=2x—-x% y=0andx= ] into two equal halves is

; b
A) y=x ®B) y=2x © y=3x ® y=2x
ARy =20 -2 Ry =0 8 x = | T RS WA T AR S w1 et Rrow
(I, ORI T
3 2
(A) y=x (B) y=2x ©) y=3x /D) y=gx
5
The value of I max{x>,6x— 8} dx s
0
(A) 72 (B) 125 (C) 43 (D) 69
5
Imax{x2,6x— 8} dx -3 W TR
) |
(A) 72 ¢ B 108 (©) 43 (D) - 69
If x%+y-= ;f((xx;)),then | fixy) | is equal to
2 2 L .
@A) kA (B) WA ©€) ke’ D) ke’
where k i; an arbitrary positive constant.
dy _ xf(xy)
Fx gy = Ty T O ) | T
. 2 :
@& kA B) WA ©) ke D) ke
TN k T TPPR NG9S 499 |

12
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A bulb is placed at the centre of a circular track of radius 10 m. A vertical wall is erected
touching the track at a point P. A man is running along the track with a speed of
10 m/sec. Starting from P the speed with which his shadow is running along the wall
when he is at an angular distance of 60° from P is

(A) 30 m/sec (B) 40 m/sec (C) 60 m/sec (D) 80 m/sec
10 m 74 RfEE 98 Qe (30 < e A4 TR | FrefeE P Reogs =nf 3t
> Bay (AeTE WM | 93 e P 9 19 10 m/sec HfSRET @ i I7197 TICOITEA |
P (A0 O SAEER RO AG T4 60°, ©9F @ Afea gl TeTE [k W 3
STt ©F 2

(A) 30 m/sec (B) 40 m/sec (C) 60 m/sec (D) 80 m/sec

Two particles A and B move from rest along a straight line with constant accelerations
f and f* respectively. If A takes m sec. more than that of B and describes n units more
than that of B in acquiring the same velocity, then

(A) (f+fH)m2=ff'n

(B) (f-ff")m?=ff'n

(C) (f'-fn= %ff’m2

D) %(f'-# £y = R

RO (40 7B T T A © B AU N G £ 6 £ AT S A T W I |

A-% WY At B-F (5% m-sec. @ | A, B @9 B0 n €39 SEe Sfowy o @
ST ST & | CIOw :

(A) (f+f)m?=f"n

(B) (f—ff"Ym?=ff'n

©) ("-Hn= —;—t‘f'm2

(D) %(f+ £)m = fF'n?

——— ——t s e . bt St

13 : P.T.O.
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34. Let @&,p,7 be three non-zero vectors which are pairwise non-collinear. If & + 3p is

collinear with yand B+ 2y is collinear with &, then G+ 3B +67 is

(A)

i

S

(B)
(©)
D) a

A T @ f, wa-qmmmquﬂawwwmﬁa +3B s
¥ AN Y GR B +27 8§ FEL LT, R a+3B +67 T

[

+7

(A)

21

ol

(B)
(©
(D)

(=3}
+
-2

Ri

35. Letf:R—> R begivenby f(x)=|x2~1 |,x € R. Then
(A) fhas a local minimum at x = + 1 but no local maximum.
(B) fhas alocal maximum at x = 0 but no local minimum.
(C) fhas alocal minima at x = + 1 & a local maxima at x = 0.
(D) f-has ngil,her a local maxima nor a local minima at-any point.
WA PAL: R - R GO @S MR T f(x) = |2 -1 |, x € R POFE
(A) x=11-4 -3 Z 54T X Wz Reg gTw A5 T 72
(B) x=0Re 47 g1t 315 W S g gt sy s 2
(C) f-x=2+1-Q G 7Y T ML @ x = 0 TS T AP 5 E

(D) T e f-a= g s @ w4y e g

- T ST € . e e s, S S ST S P PN S b S ) W S s

m—— — ——————

A 14
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36. Let.a, b, ¢ be real numbers, each greater than 1, such that

2 3 5
;Iogba+ 3 log b+ E|°8a°=3:,

If the value of b is 9, then the value of *a’ must be

@) V81 ®) %
©) 18 | D) 27

a,b,cmmﬁ\?ltﬂ?mwmm%logba+%logcb+ %logac=3l

IfF b -9F W 9 T O T2 ‘a’ -9 TH Z(E

@A) V81 iy %
©) 18 | ©® 27

37. Consider the real valued function h : {0,1,2.....100} — R such that h(0) =5, h(100)=20

und satisying Hio) = -;—{h(p IR~ 1o every poL. 2,99 Thén the valué-of

h(1)is
(A) 5.15 . (B) 5.5
(C) 6 | (D) 6.15

h(p) = %{h(p+ D +hip—1)}p=1.2....99 1 h (1) -97 N 22

(A) 5.15 : (B) 5.5
©) 6 _ (D) 6.15

——— B el e S —

A . 19 P.T.0.

e

&
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39,
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Let C denote the set of all complex numbers.

Define A= {(z,w)|z,w eCand |z|=|w|[},B={(z. W) |z w eC and z2 = w2}, Then
(A) A=B (B) AcB. (C) BcA (D) AnB=¢
WA ¥4 C e wioa AR TH |

A={(z W |zweCaR|z|=|w|},B={(z. W) |z w eC 9R 22 = w?} | TTTFE

(A) A=B B) AcB (€©) BcA (D) AnB=g¢

Let o, B be the roots of the equation x* —6x -2 =0witho>p. Ifa =o"—p"forn= 1.

then the value of M is
2a,
A) 1 (B) 2 (C) 3 (D) 4.
x2—6x—2=0ﬁmma6[}.a>[3l'ﬂﬁa.,:a“—[&“.naIW?-'%-—-Ea—sm
_ <49
(A) 1 ' (B) 2 (C) 3 (D) 4

If|z|=1and z# £ 1, then all the points representing ] £ 5 lieon;:

(A) aline not passing through the origin (B) theliney=x

(C) the x-axis (D) the y-axis

BTG | 2| = 149% 2 + 1, TICHE —— ¥ effofRgeat et g ;

1-2
(A) TARTPIR 7 GF7 FHAELE Toe Tafye AU
(B) y=x VREARYT Tof wfFe
(©) <O BoE AT
(D) y-SU%H B3 SRfET

P ———L A M 5 L Y W g L e L kB e 8 N Bl L —— Y — A

16
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41.

42.

43.

. —_—— A TS A . e S B Y T — ] i 480

A
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What is the number of ways in which an examiner can assign 10 marks to 4 questions,
giving not less than 2 marks to any question ?

(A) 4 ' (B) 6 () 10 : (D) 16

G ISl 45 AT TR 10 A 960 FAS 5 | P AT AFE 2-99 W L@ A |
G TS TTSIR o @ 749 T SIS A, O R Ze

(A) 4 B) 6 (©) 10 (D) 16
The digit in the unit’s place of the number 1! + 2! + 3! +......+ 99! is

(A) 3 (B) 0 ; ©) 1 (D) 7
1420+ 3!+, 4 99! TRYE GI(FE G 9% 2o X

A) 3 (B) 0 © 1 (D) 7

Forx e R,x# -1, if

2016
1+ + 0+ + 2 (40P +...... #2010 = > a;-x'. thena,, is equal to
i=0 :
2016! 2016! 2017! 2017!
A B) — & D :
'( ) 17!1999! ®) 16! . © 2000! ®) 1712000!
3 _ D 2016 : )
(1+x)2°'6+x(l+x)2°'5+x2 { e g +.r‘°'(’=Za,--.\", AP x e R, x -1 TA
=0 Y
a,, '@
2016! 2016! 2017! 2 2017t
A ; B) — € D) :
“) 1711999! ® Ial: & 2000! { 1712000}

Five letter words, having distinct letters, are to be constructed using the letters of the
word ‘EQUATION’ so that each word contains exactly three vowels and two consonants.
How many of them have all the vowels together ? )

(A) 3600 (B) 1800 (C) 1080 (D) 900
‘EQUATION’ %3 waraa (et 1are 5 6 fon fon wrwe e =1 A& FACS T 9F S
T 2fSf =13 foas 73 8 16 TaRS arra | awe S mrefm W Fadet g
QI GHA A 47

(A) 3600 : (B) 1800 (C) 1080 (D) 900

17 : P.T.O.
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1 0 0

45. LetA=|0 cost sint

47.

0 -sint cost)

Let A, A5, A; be the roots of det(A — Al;) = 0, where I; denotes the identity matrix. If

MHA+ A= V2 + 1, then the set of possible values of t, - <t < 7t is

(A) avoid set (B) {%} (C). {—-}3—} | (D) {—%%}

SRR 0

AEAIAIA=|0 cost sint

0 -sint cost
ATt det(A— AL) = 0-9F Fw@EA, Ay, Ay, (1 FoAFTR @3 wow) | W
A+ A+ Ay = V24 1 Tt~ St < 70 -7 TR HF TRA U0

n TN ' now |

Let A and B be two non-singular skew symmetric matrices such that AB = BA, then
A2B2 (ATB)~! (AB™1)T is equal to
(A) A2 (B) -B? (C) -A? (D) AB

A ¢ B 9o w2 e wlie @& 17 AB = BA | CUR(E

A2B2(ATB)/(AB )T Z®
(A) A? (B) -B? (C) -A? (D) AB

lfMisa3>?3matrixsuchlhat(012)M=(100),(34S)M=(010),then(678)M‘is
equal to

(A (21-2) B) (©O0 1) ) (120 (D) (9 10 8)
ST SIE TA M, 3 x 3 T2 W%, @f I @O 1 )M =(100). 34 5M=(010).
SE(678)MTE

A @21-2 @) ©01) ©) (-120) (D) (9 10 8)

——————— ——— Ty ——— S — . 1 P

ro—

18
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48.

49,
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Let A, B, C be three non-void subsets of set 8. Let (ANC)U(BNC’) = ¢ where C' denote
the complement of set C in S. Then

(A) AnB=¢ (B) AnB#¢ ' (C) AnC=A (D) AUC=A
WWA B, cw?s MW—W@WIWW(AAC)U(B(\C) ¢ TANA C', S T
(A) AnB=¢ (B) AnB#¢ (C©)' AnC=A (D) AuC=A

Let T & U be the set of all orthogonal matrices of order 3 over R & the set of all non-
singular matrices of order 3 over R respectively. : :

Let A= {~1,0, 1}, then

(A) there exists bijective mapping between A and T, U.

(B) there does not exist bijective mapping between A and T, U

(C) there exists buectwe mappmg between A and T but not between A & U.

(D) there exists Bljcctlve mapping between A and U but not between A & T.

A FAT 8 U, R-97 T o wieety = ifycer o6 ¢ sRie wiices
T @R A = {~1,0,1}, CICHIE

(A) AST,U-93 Wy Qas Sffeadt fmmam

(B) A ST, U-G% N7 Qi3 Soififara siig 72

(C) A8 T-93 T4 (T Soffabad fvmmm ffg A ¢ U -a % |

(D) A8 U -93 Wy (3= Tofabadt R e A ¢ T -9a war =% |

Ifa (> 0) be the n™ term of a G.P. then
logan logan-H ldgan+2

loga,,, loga,,, loga,,:|isequalto

log Anss lOg 547 log g

(A) 1 By 2, (€ -2 (D) 0
A QT 4fET n SH A 2 (> 0) 7T, O

- lOgan lOgam-l lOgan+2

loga,,; loga, . loga,, s| -9 5 (I

10g8n+6 loga"+7 logan+8

(A) 1 (B) 2 © -2 (D) 0

————— vy ———— - ——— — i —— .
—— 00 0. < s e .8 80 s Sk Y 9 S R S0 e 0 v

A

9 : P.T.O.
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51.

52.

M-2021

Category-1I (Q 51 to 65)

Carry 2 marks each and only one option is correct. In case of incorrect answer or any

combination of more than one answer, %2 mark will be deducted.

«fo Suw % | e Sux fret 2 74 MR | g1 B e e t (2 w il Tew

fAtet . w52 IO AR |

The determinant

aZ+10 ab ac
ab  b¥+10  be |is
ac be . c+10

(A) divisible by 10 but not by 100 ‘ (B) divisible by 100
(C) not divisible by 100 (D) not divisible by 10

a?+10 ab ac
ab b2+10 - be |Fiwsl

ac be  cX+10 ;
(A) 10 %=1 Rreren g 100 w1 ey (B) 100 7191 Rerey
(C) 100 w1 fRerem 9 (D) 10 %Rt Rsren 79

Let R be the real line. Let the relations S and T on R be defined by
S={(xy):y=x+1,0<x<2}, T={(x,y): x—yisaninteger}. Then

(A) both S and T are equivalence relations on R

(B) T isanequivalence on K but S is not

4'(C) neither S nor T is an equivalence relation on R '

(D) S is an equivalence relation on R but T is not

WA F9 R A @9 BT I3 | R-9 45 9% S @ T e w&ewg :
S={(x.y):y=x+1-.O<x<2},T={(x,y):x—yuﬂ'&ﬁ"j_‘fﬂ:’*‘m}l [ 16 3]

(A) S R T TSR R -9 FAGATS! 5%

© (B) T,R-q NGO 7% fFF S T

(C) S8 T-43TFCE R-¢ HAGATS! FHH TH
(D) S, R-4 gyl 7% g T 70

e it o b S S S S T o S U5 US4 AR S 6 s 6 SIS PO WG S 0 MBS I U TR | S PR, STSF

~———
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53.

- 54,

55.

M-2021

“The points of intersection of two ellipses x? +2y2 - 6x - 12y + 30 =0 and 2x2 + y2 ~10x

~ 6y + 15 =0 lie on a circle. The center of the circle is
8

(A) (8,3) B) @1 - © (5,3) D) G.9)

x2+2y2—6x—12y+.20=0\32x2+y2410x~6y+ 15 = 0 To1eeae (Al aaft
087 TAfRg | @ A @ @

@A) 6.3 C® @D © (—3’53] ®) G.8)
%Smx
Ide Then
WA
@ B2 (B) £5153‘—/—- ©) B2 Dy fx1e 2B
T 2n g g 3
fwdxlm
0 ) R N 3 enfE 4n
(A) TSIST (B) ZSI<— (C) TSISI_G (D) 1I:<]<T

The plane Cx + my = 0 is rotated about its line of intersection with the plane z =0 through
an angle a. The equation changes to

(A) Cr+my+tana 2+m?=0 (B) tx+m'yiztana'\/£’2+m2+l=0
(&)} Cx+my+ztanoc\f€2 =0 : (D) €x+my+ztana Pem?=0

ux+my=owﬁz-ommmmw«amqﬁmum
Tiaefoq «fafEe ser 2

(A) x+my+tana \/£2+m2=0 (B) Lx+myiztana'1/£2+m2+l=0

(©) cwmyiztana,/e% =0 (D) Cx+my+ztano {f2+m?=0

—— ———

21 ; - PO
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57.

58.

M-2021
| é( a -1
Ifb= J—dt, then j is
0t+l t—a-1
a-l
(A) bet - (B} be* (C) —be? (D) - be?
' ¢! : a =
nﬁb=]’—dtm.m j ¢ @
o 11 S as]

(A) be? " (B) be® (C) —be™ (D) —be?

The differential of f(x) = log, (1 + e!0) —tan~!(e%*) at x = 0 and for dx = 0.2 is
(A) 0.5 (B) 03 (C) -02 (D) -05
fx) = log, (1 + '%) — tan™! (e%) -7 x = 0 RS dx = 0.2 ~97 T HEALIF I

(A) 05 (B) 03 ©€) -02 @) =05

a+T

Let f(x) be a continuous periodic function with period T. LetI= jf(x) dx. Then

a
(A) [1is linear funetion in ‘a’
(B) Idoes not depend on ‘a’
(C) 0<I<a?+ 1 whereIdependson ‘a’

(D) 1is quadratic function in ‘a’
a+T

T f(x) 92 I, 7T SEE @ T T I NI L= [ () de | CIORTR

(Aj I, ‘a’ 9% GIART WrHES

(B) 1, ‘a’ -7 Bz Freaer 7w

(C) 0<I<al+ | 7941 [, a-<3 &917 fR a9
(D) 1, ‘a -43 fasre werss |

" ——. i S — — f— -

A

-

22
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59.

60.

61.

M-2021
3x-1 i
i - 1
The }-l{g[3x+1) equals
A) 1 (B) 0 (C) e33 (D) e
4x
. [3x-1
.rlﬂ[‘jxﬂ] R .
(A) 1 (B) 0 (C) ¢33 (D) e*?

. ' i 2
The area bounded by the parabolas y = 4x2, y = % and the straight liney =2 is

(A) £s,q unit  (B) 104/5sq. unit (C) '0_‘,/5

sq.unit (D) 1042 $q. unit
2 A ,
gy = 4x2 8y = fg—a-« y = 2 VRS WO AT WAL (AT

(A) zoj—zﬁaw B) 1053f9ss (C) lofaﬁm (D) 10J'?sfm

Given that f: S — R is said to have a fixed point at ¢ of § if fle)=c.

Let f: [1, ©0) — R be defined by f (x) =1 + v/x . Then
(A) fhas no fixed point in [1, «0)

(B) fhas unique fixed point in [1, o)

(C) fhas two fixed points in [1, o)

(D) fhas infinitely many fixed points in [1, «)

g8 FTFF £: S — R -4 ¢ (e8) R 33 Ry a2 ¥ f(c) = o 201 307 77
f: [1, 0) - R TSI FEMS &E ; £(x) =1 + v mwcwc«zr

(A) " [1, ®) T® -3 (o A8 g 2

(B) [1, «0) T -3 & &7 Ry e

© 1, ) -T® f-47 7 fow Ry e

(D) [1, ) -T% -3 ST 57 g acme

23 PNTE P.T.0.
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62.

63.

M-2021

If a(&x [-3)+b(ﬁ x 7)+c(7x &)= 0, where a, b, ¢ are non-zero scalars, then the vectors

a,p.7 are
(A) parallel (B) non-coplanar
(C) coplanar i (D) mutually perpendicular

ST A= a(c'ix ﬁ)+b(ﬁ X ¥)+c(¥x &):6 TR a, b, ¢ ST TER | PIOFE . f). 7
(SRR

(A) ™ AR (B). ST

© ; (D) *R Y

If the tangent at the poirit' P with co-ordinates (h, k) on the curve y> = 2x3 is perpendicular
to the straight line 4x = 3y, then

(A) (h,k)=(0,0) only

R (0 .
B MK (8, 16)only

. S R
(©) (h,k)f(O.O)Or(s, 16)

(D) no such point P exists
TR 2 = 24 -3 Bo1fg P(h, k) e S =pfas 4x = 3y TEIR B0 1 T
(A) (h,k)=(0,0) B«

= L
(B) “‘"‘)’[s’ IG)@W

1

- N
(C) (hk)=(0,0)0r (8, 16)

i 0 — e A 7w b b S O i Ly

24
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64.

65.
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The co-efficient of a’b*c in the expansion of (bc +ca + ab)® is

12! 6! , 6!
B s ® 3 (e o 3[@]
(be + ca + ab)® -7 fRIBTS a’bc’ -97 g7 =

12! ’ 6! 6!
A) —— B) — &) 33 D) 3. —
@ 314151 ( )- 3k s : © I @) ,[3!3!)
Three unequal positive numbers a, b, ¢ are such that a, b, ¢ are in G.P. while
log (S—C),log(ﬁ), log(z—&j are in A.P. Then a, b, ¢ are the lengths of the sides of
- 2a 5S¢ 7b .
(A) anisosceles triangle
(B) an equilateral triangle
(C) ascalene triangle
(D) aright-angled triangle
foafl S «AIgF W a, b, ¢ GTMEH YoETS W | log: (%),lpg(%g}log(%:—)

TG AT TR | CICH a, b, o T4 irgtera B 1w trdy 75 <race, T v
(A) faRrE
(B) g
(©) R
(D) A

—————— - A b b bt e p st 7

25 | P.T.O.
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M-2021

Category-111 (Q 66 to 75)
Carry 2 marks each and one or more option(s) is/are correct. If all correct answers are

not marked and no incorrect answer is marked, then scofe = 2 x number of correct
answers marked + actual number of correct answers. If any wrong option is marked or
if any combination including a wrong option is marked, the answer will be considered

wrong, but there is no negative marking for the same and zero marks will be awarded.

0% T GRS Tag AT | 71 B AdF Sow e 2 T AT | IR A g OTH A AMF
e 3% TEas I I T A SR A 2 x [0 30 AdF Tow tred TR
O T + S (9 3 TR HOF O e | AR A G ST TRSH A A
Gaifie BOEE Wy GBS T AU R OO T 4TH TROW 2T |
5 TR TRICAT 743 b1 A A, wefie 4oty 793 AT |-

66. Let P be a variable point on a circle C and Q be a fixed point outside C. If R is the
midpoint of the line segment PQ, then locus of Ris

(A) acircle
(B) acircle and a pair of straight lines
(C) arectangular hyperbola

(D) a pair of straight lines
38 C @3 Toffeg P aaf #feRe 7 ek Q, C e AR @3 f{AE &1 PQ
Tefierr T4 R T R-99 ARRAL I

(A) @338
(B) < I8 8 TR
(C). IS

(D) A
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68.
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fmiYn_,_ Vo il Lt Sl is
ol Jnd)  Jm+4)  J(n+8) Am+4@m-nP | -

5-45 5445 2443 LA aLE
(A) T (B) n (©) 3 (D) 5
lim ‘/;4- J; “ JE e + Vn '-uﬂ?"ﬂﬁﬁl.
2o Jm)) Jm+d’ Y@+ T n+a@-DF
A 5-5 ®) 5++/5 © 243 o) 23

10 10 2 2

Whichever of the following is/are correct ?
2

(A) Toevaluatel, = I dx_,, , it is possible to x = .
' b & t

‘l ’
(B) Toevaluate I, = 'H(x2 +1) dx, it is possible to put x = sec t
0 ) : i

1
(C) Toevaluate I, = I 1/(x2 +1) dx, it is not possible to put x = cosec 6
0

* (D) To evaluate I, it is not possible to put x = %

fAsfefosz emi / wmef ey 2
2

@ 1= [~ e owe = L oo e
4+x t

-2

I .
B) L= I-,/(xz«i-_l) e FRETTR T x = sec t 2ifgrot veq
_ ! . .

1
© L= I\/(xz +1) dx TG UFT@ x = cosec 0 Af%F7 @I 77
0

(D) I, FRéaer Tt x = %elﬁ‘mmmw

e ——— —— ] —— v . — W

27 P.T.O.
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69.

70.

(© -4 ' ® -=

M-2021

A plane meets the co-ordinate axes at the points A, B, C respectively in such a way that
the centroid of AABC is (1, r, r2) for some real r. If the blane- passes through the point
(5,5,—12) thenr = '

3
(A) > 4 | (B) 4

i 3
€ -4 A e

mmmmﬁwiWMﬂWﬁqA,B,cwmwmch a3
A T (1, 1, 1), r 97 G T e ww | W & o (5, 5, -12) Rl &3,
S r I

3
(A) > (B) 4.

3
2

The greatest and least values of f(x) = tan™! x —--;— (nxon [71-3-, 3 ] are

A) a1 (B) fm=*/6+%m3

min-

© f="- :1‘- tn3 (D) £, =%+ 005

W[%,ﬁ] TS fx) = tah" X - -;— {n x-9¥ WCilFF (ma:.() 8 F4fAy (min) ¥W T

1
(A) £, =+3-1 B) fuax ="+ 703
© f,="5- % (3 D) =i+ 05
- - 0o, 0
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71.

72.
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Let fand g be periodic functions with the periods T, and T, respectively. Then f+ g is

(A) periodic with period T + T,

“(B) non-periodic

(C) periodic with the period T,
(D) periodic when T, =T,
A T8 g A A WPFE @ AuIIE TSI T, 6 T, | CIUHTa £+ ¢

(A) S WEE 8 AT T, + T,

(B) “rfgg

(©) T, wsre RS fge srorss

- (D) T, =T, TEE WIFs I

0, if —1<x<0

Sl x
Let f(x)= {1, if x=0  and let F(x)= J‘ f{t) dt,—~1 <x < 1, then
2, if O<x<l ! =1
(A) Fis continuous function in [-1, 1] (B) Fis discc,mtvinuous‘ function in [- 1. 1]
(C) F'(x)existsatx=0 - (D) F'(x) does not exist at x =0

0, T ~1<x <0 " . '
WAFAM)=1 1, T x=0 @R Fx)= jf(t)dt,-lg.xsln,m
. 2. WOS}CSI AL

(A) [-1,1] -4 F 7® (B) [~1,1]-4F e

©€) x=0RFOF() -@elgemE © (D) x=.oﬁwp'(x)-mw§wm

———— ——

20 - TR0,
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X 3x;2, 2x-1

73. | 2x-1 4x 3x+1 |=0is true for
17x=2 17x+6 12x-1
- (A) only one value of x (B) only two values of ¥
(C) only three values of x ' (D) infinitely many values of x
x  3x42  2x-]
2x-1 4x 3x+1 |=0TA
7x=2 17x+6 12x-1
(A) x-9% W ST TS (B) x-«7 wyE@ g6 W 203
(©) x-97 vy fowf 77 2@ (D) x9SR W X
ot
74. The remainder when 77" (22 times 7) is divided by 48 is
(A) 21 (B) 7 () 47 (D) 1
=
777 (22 AR 7) T 48 WA Il TR ST R |
(A) 21 B) 7 (C) 47 (D) 1
75. If|z+i|—-|z—1|=]z|-2=0 for a complex number z, then z =
A) Y201+ B) 2(1-i)
(€) V2(-1+1) D) V2(1-0)
oe wiba A z-F TR [z +i |- 2~ | |=|z|-2=0"Cz=
A) V2(1+i) ®) V2(1-1)
© V2(1+D) D) V2(-1-1)
A e 30 e GRS RSN



