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Iff:[R — [R 1s defined by

fla=at 5

(Here [x] 1s the greatest integer not exceeding x)
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If f: A — B is an onto function such that f(x)=, ,“ . ‘— Y+ \/“ 1‘ . then A and B are
e
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If the system of sumultaneous linear equations x +v+z=a. x—v+6z=2. 2x + 3v—z=1
has mfinitely many solutions. then » — 5a =

ST 08 JEFS Sl gER xTytz=a,x-y+ bz=2.2x+3v—z=1% @308
SogrgEaod dgden wold b—5a=
Options :
4
~
3
y I
g,
A,
4, =3

LOLLEGE.



Question Number : 7 Question Id : 1874634327 Question Type : MCQ Option Shuffling : Yes Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

[f z=x+ iv. x. v € [Rand 1f the point P 1n the Argand plane represents -, then the locus of
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If P. Q and R are points respectively representing the complex numbers z.ze? and
i
z| 1+ e | in Argand plane. then the area of the triangle PQR is
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A(z,) and B(z,) are two pomts m the Argand plane. Then the locus ot the complex number

.
z satistying Arg 1 |=0 orm, is
S
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The circle with AB as a diameter

AEB & a8 mg%ﬁﬂs&rﬁ—-‘ e :}Ejga;:’ru

The ellipse with A. B as extrenufies of the major axis.
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The straight lie passing through the pomnts Aand B
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If x 15 a cube root of unity other than 1. then.
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If 3x*—7x+2=0and 15x~— 11x + a = 0 have a common root and « 1s a positive real
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number, then the sum of the roots of the equation 15x~—ax +7 =0 1s

A - v, ’!| : e . . & i _ e 3
A — I+ 2=0a000cn I5x—1lxt+ta=0e0 & m:i:éﬁ AT e eaInT Bl S aomany

00030 a8 Haar

o 3 . -, _-} =" pF _ 4 o : : . .
o ) Ef:nu:g:ig oNd, 15y —ax+ 7 =0508800 uﬁmﬁgr QDIFETE) GJIIEC

—dn

Options :
76

13

'-_.I*-.i'.
20

L2
|u.._l
LA

LOLLEGE.



‘ 1-J

3 15
36
4. 13

Question Number : 12 Question Id : 1874634332 Question Type : MCQ Option Shuffling : Yes Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

Let o, B be the roots of the equation X — ‘H‘I = ‘E}‘ =0 such that |o| < |B]. If-‘ﬁ‘ < ff—1.then
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the positive root of li::g‘ ﬂ,"
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Let @(x) =

[ +1)(x+1

If a, b and c are the roots of the equation x° — 3x+ 4 =0 | (A #0)
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In an exanmunation hall there are “mm” chairs in 7 rows and # columns. The number of ways
in which n students can be seated such that no row 1s vacant 1s
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Consider the followmng statements:

I: The number of non trivial even divisors of the number 2#13%24%3 5% 6% {5
'[:{1 1‘|‘1j {:[IIF 1 } IC{I_?,_] :F ':-{14_1_ ]_} ([15‘|‘1 }—2

OI: Thenumber of nontrivial odd divisors of the number 2% . 3%2 . 4% . §%4 . g%
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ﬂ : S : s Y = .
The coefficient of x” in the expansion of (x= + 2x + 3)° is
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If x is so small. that 1~ and higher power of x may be neglected. then the coefficient of x* in

the expansion of \Jx* +4 —yx~ +9 is
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3 Ax+B C ,
If( 3)° ﬂ}:( qll 3 x-2 then 25(B+8C—4)=
X+3) {x—2 x+3) X—=
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ILeto,PB.and ybesuchthat O <a<P<vy<2m Foranyxe R if

cos(x + o) + cos(x + ) + cos(x + ) = 0. then tan (y— o) =

V<= - - - T Mf o e A B . o . ;
D<oa<PB<y<2m WaSoglotnim O, 3.  STodoans oo, JGw X € R S,

cos(x
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| A
[f ABC 1s not a right angled triangle and smn| —— A |sin] ——B I LIZI":-E:E[— &
4 4 242
then tanAtanB+tanBtan C +tan C tan A=
I A AE . g .
ABC o8 |8dhz0 57038, 5:111(——AJ5111[——_3 — cosec ——E‘J LTowsra N
4 | 4 ' ’?1;"

tanAtanB+tanBtan C+tan Ctan A=

Options :

: cotA+cotB +cot C

tanA+tan B +tan C

L2

1
tan A+ tan B+ tan C

|
cotA+cotB+cotC
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If tau? = cosecd —sin & . then tan > —=
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. e CE I .
The number of real values of xe [0.27]-+ e satisfying the equation
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T &) V
It v=log, Tﬂﬂ[—-!-— .then tanh| — |=
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In AABC. it a. b, ¢ are in arithmetic progression. then cos A+ 2cos B+ cos C=

AABCS® a. b, c oo 008EeS" @08, cos A+2cosB+cos C=
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If the area of triangle ABC is b — (¢ — ). then tan B =

; % ™ =:. - ""!| -
@dhzmo ABC Gud J7eoco b —(c—a)y=ond, tan B =
Sl .-
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InAABC, ij+i}+ij+ 1} =

N 5 B
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For a non-zero real number x. 1f the pomnts with position vectors

(x—1)7 +57 + x5k, x7 +(x—v)F +xk. 27+ +(x—w)F and

-{1‘ —1)i +(x—1)j +(x—1) ki are coplanar. then

28 SIS THdopg X 8 -(I—H}F-l-ﬂj-i-ﬂ'ﬁt. i+ (x—v)j+ k. A +a7 +(x—w)k

So0cs0 (x=1)i +(a=1)F+(x~1)k oo 38O DodbPHo FIHOIBS wiyd

Options :
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If P 1s a pomnt lying on the lme passing through the pomt 4 (i— —j+3k ] and parallel to the

vector 27 + j —2k such that |AP|=18. then a position vector of P is

Pod Dot |AP|=18 wdgioin A(7 -7 +3k) o Dot tomdFrer, 27+ -2k

v

il

285 dirosdor wod Spp woB, P Dokl @Bk, of T 567

Options :
. —43E —5] -+ 9k

117 +77 15k

3 137 —57 +9k
. 13 +57 -9
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a.b.e are three vectors such that ‘ﬁ‘ =1, |5 | =2 ‘E‘ =3 and b -z =0. If the projection

of b along @ is equal to the projection of ¢ along @. then |EE+3£7 —3C|=

a|=1, |b|=2, [c|=3 S50 b-c=0 wddog dFom a@.b.T oo Drd SoFen.

T Rowd b g, J8Bo, a IJowd ¢ Bof IZIVE Jirdo wond, B
2 +3b —3¢| =
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Let in be a vector of magnitude /3 and perpendicular to the vectors T4 jand j—F .L
77 be another vector of magnitude 2\/_ and perpendicular to the vectors 27 —J 7and 7 i+2k.

The area (in sq. units) of the triangle formed with /7 and 7 as sides is

i+ j S0bodon _JT—JE;- GO B woo o, .\,@ TR0 e &8 SOEN M WNBI0TO.
2; —_; 200000 742k Phdedy ©ozom™ ol \/_ Srdom e 6E 3645 7
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a= i—J +k, b=1 —Ef+ﬁ?. F=}J?+EE+(}'E and d = pi +qj +2k are given
vectors. If the projection cut ¢ on @ is ‘nf_ units and if @.5.¢ form a parallelopiped of

volume 5 cubic units. t11~t311 Tan™ I(E .d ) =

a P CIESY DEY 543 Sardén ©JYdr, @,5,C e 505000 H5885rw0 Ko
F £ —— - . _l
SSrodd Hobor D6YES, wdyds Tan™ (5-d)=
Options
T
2

LOLLEGE.



':-..-I-rjl‘:i‘].

Vi
3.4
v/
4.6

Question Number : 34 Question Id : 1874634354 Question Type : MCQ Option Shuffling : Yes Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

¢ are coplanar. If ¢ 1s

Given a=2i+j+k.b=1i+2j—k and a unit vector

perpendicularto a . then ¢ =
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The coetticient of vanation ot 9. 3. 11. 5. 7 1s

9.3, 11. 5. 7 B, foarossn
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The mean deviation about the mean for the tollowing data

Marks obtained : 0-10 10-20 20-30
No. of Boys 6 8 10
15

12
LA
M

30-40

30-40
1

40-50

I-J

40-50
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The probability of occurrence of an event 1s % and the probability of non-occurrence of

3
lﬁ
the two events occur 1s

another ev , are independent. then the probability that only one of
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Let o be a root of x> + x + 1 = 0 and suppose that a fair die is thrown 3 times. If a. 5. c are
the numbers shown on the die. then the probability that o + a® + o€ = 0 is

v +x+ 1 =030 ot Srodn ded, o€ ITEE FOED 3 FH HEIvTEH @
©$0508. a.b. c o © FVED SYS Sopger wand, of + o + of = 0 TITIE Ko
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Suppose that a bag A contains » red and 2 black balls and another bag B contains 2 red and

1 black balls. One of the two bags 1s selected at random and two balls are drawn from it at

a fime. When 1t 1s known that the two balls drawn are red. 1f the probability that those two
: oo AN s

balls drawn are from bag A 1s 5 thenn =
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A random variable X has its range {—1. 0. 1}. If 1ts mean 1s 0.2 and P(X = 0) = 0.2. then
HX=1)=

08 GrSyE Wood X Sng, o {1, 0, 1} od Sng, Siggssn 0.2 Sodakb:
P(X = 0) = 0.2 wasos, PX=1)=

Options :
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There are 800 families with four cluldren m each tamly. Assuming equal chance forevery
child to be a boy or a girl. the number of fanulies expected to have children ot both sexes 1s

o

96 H0d0000e5 N Denfind Doeo o SU0 Stwoeren &wam)od. €3 DG 0N VT B
fa
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B8 Eraldns oodte EE&EF:EE@” &S00 50508, S8, e *Elu.éw.a

Options :
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A straight line meets the X and Y axes at the pomts A. B respectively. If AB = 6 unuts. then
the locus of the pomt P which divides the line segment AB such that AP:PB=2:11s

.8 D6¢0p X Yured S6dm A.Be 20 poaoh. AB= 6 corata wond, ABTyr

poa) AP:PB = 2:]1 edogbtn podod Dot P Rong), Dokddhn

Options :
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If the area of the region bounded by the curves v = x* and x =3~ is k. then the area of the

region bounded by the curves
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Question Number : 44 Question Id : 1874634364 Question Type : MCQ Option Shuffling : Yes Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

The set of values that B can assume so that the point (0. ) should lie on or inside the
friangle having sides 3x +v+2=0.2x—-3v+5=0andx +4v—-14=01s

ae
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53 (iz.ﬁ--l’]).l e 7 belongs to the region between the lines x + 2y — 5 = 0 and

3x—v+ 1=0 which mcludes the origim. then the possible number of such pomts 1s:
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Question Number : 46 Question Id : 1874634366 Question Type : MCQ Option Shuffling : Yes Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

It the muid points of the sides BC. CA and AB of a triangle ABC. are respectively (2. 1).
(—1.—=2) and (3. 3). then the equation of the side BC 1s

08 @ghao ABC &°0 gharmeo BC. CA D000 AB o Sogy Dodhhes Swadm (2, 1).
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2 XT3y =28
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Question Number : 47 Question Id : 1874634367 Question Type : MCQ Option Shuffling : Yes Display Question Number : Yes
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The distance between the pair of lines 1> + Eﬁ,w + 21 2 4 Ax + :1\/:1* +1=0 15
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Question Number : 48 Question Id : 1874634368 Question Type : MCQ Option Shuffling : Yes Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

A pair of lines S = 0 together with the lines given by the equation
81~ —14xv +31° +10x+10v—25=0 form a parallelogram. If its diagonals intersect at

the point (3. 2). then the equation S=01s

10, 8x° —14xy 433" +10x+10y—25=0 o3 SEEmo
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If the equation of the curcle having 1ts centre i the second quadrant touches the coordinate

\
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axes and alsotheline 4+~ =1i1s x4+ v +24Ax—-2Av+ A" =0_then A=
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Question Number : 50 Question Id : 1874634370 Question Type : MCQ Option Shuffling : Yes Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

The equation of a circle passing through the pomt (2. 8). touching the lines 4x —3v—24 =10
and 4x + 3v — 42 = 0 and having the x coordinate of 1ts centre less than or equal to 8 1s

(2,9

L

Dot omFar, 4x—3r—24=0500050 4x + 3v—42 = 0 58¥0peido é:ﬂﬁuﬁ
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. - ., - g
The pomt of mtersection ot the common tangents drawn to the cucles x* +1v"—4x—-2v+1=0
g 0. .
and x“+1v " —6x—4v+4=01s
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Question Number : 52 Question Id : 1874634372 Question Type : MCQ Option Shuffling : Yes Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

The circle S =0 cuts the circle x* + 1% — 4x + 2y — 7 =0 orthogonally. If (2. 3) is the centre
of the circle S = 0. then 1ts radius 1s
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The equation of the cirele which cuts the circles
5 = X —I—_\.\'2 —4=0

Sy=x"+1" —6x—8v+10=0
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The length of the latus rectum of the parabola

20(x? + 3% =63 =23 +10) = (4x—2v-5)" is
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v = 3x — 2 is a straight line touching the parabola (v — 3)* = 12 (x — 2). If a line drawn
perpendicular to this line at P on 1t. touches the given parabola. then the poimnt P 1s
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2 2
G
If (I, m) is the circumcentre of an equilateral triangle inscribed in the ellipse —+-—5 =1
a”

b

having vertices at pomnts with eccentric angles .. 8,. 6, . then

b
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Question Number : 57 Question Id : 1874634377 Question Type : MCQ Option Shuffling : Yes Display Question Number : Yes
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If / and b are respectively the length and breadth of the rectangle of greatest area that can be
inscribed in the ellipse x* + 43 = 64. then (/. b) =

T+ 4y7 = 64 64 HBos® wodlDES u:.ﬁsgﬁ ;;Lg g0 HONS Y SeddRl e S0k

Options :
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Question Number : 58 Question Id : 1874634378 Question Type : MCQ Option Shuffling : Yes Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

If 2x — kv + 3 =0. 3x— v+ 1 = 0 are conjugate lines with respect to 5x* — 61> = 15. then k=

7 g, . y h S — . - e
Sxc—6y"=15&yrs 2x—hky+3=0.3x—-y+1=0 &3 Dpen Jochomeonsd ey i~
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The pomts A(2.—-1.4).B(1.0.-1). C(1. 2. 3)and D(2. 1. 8) form a

A(2.—1, 4), B(1, 0. -1), C(1, 2. 3). D(2, 1, 8) DooHod I6\EH of
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It/,.m,. n and/,. m,.n, are direction cosmes ot QA and OB such that |AOB =8 . where

O 15 the origin. then the direction cosines of the mternal angular bisector of |[AOB are
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Question Number : 61 Question Id : 1874634381 Question Type : MCQ Option Shuffling : Yes Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

The distance of the plane 3x + 4y + 52+ 19 =0 from the point (1. —1. 1) measured along a
line parallel to the line with direction ratios 2. 3. 1 1s
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|
3Ix +H4y + 52+ 19 = 0 dedoosso Mo drrdan

I
'ﬁ
2 5.\‘.;5
23

4.

Question Number : 62 Question Id : 1874634382 Question Type : MCQ Option Shuffling : Yes Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

LOLLEGE.



r Fix
. sIny—e
ForA20. x<0. lm ==
n—e 1+ 4™

- X
| | . . SINLY —¢&
A#0.x<0 8., m —

n—oe 14 4™

Options :

-2

—SIN X

Question Number : 63 Question Id : 1874634383 Question Type : MCQ Option Shuffling : Yes Display Question Number : Yes

Single Line Question Option : No Option Orientation : Vertical

(1 s J1~px _
£ _ *m. if —1<x<(
Define f(x)=+ "
2x+1 . _
, it 0=x<1
T—2

If hm 7(x) exists. then D=

x—0
[ Jhdpie—, [l
T ' T 1< x <0 wowSSyk:
f (0= :
2x41 _ ;
. U=y =]l waoadyds
| Xx—2

LOLLEGE.



1
2
3
g |
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Tangents are drawn to the curve v = sin x from the origin. The locus of the pomts of
contact 1s
V=5 X o SEFR8 Srododd Hod HHdpes chadsd. 8 3¢ dodidhe
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A man of height 2 meters walks at a uniform speed of 7 meters per minute away from a
lamp post of height 9 meters. The rate (1n meters per minute) at which the length of lus

shadow mcreases i1s
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Let a, b, ¢ be real numbers such that 2a + 30+ 6c =0 and g(x)= ax” +bx+¢=0 has

atleast one root mn the mterval (1. 2). It a function f: [1. 2] — [R for which Rolle’s mean
value theorem holds 1s such that 7 (x) 1s a primufive of g(x). then f(x) =
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The maximum volume (i cubic units) of the cylinder which can be inscribed 1n a sphere of
ciameter 6 units 1s
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The area (1n sq. units) bounded by x*=1v. v=x+ 2 and the X-axis 1s
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Statement (I): The elimination of arbitrary constants from o. B and y from
v = (ot + P + ) x results in a differential equation of order three

Statement (IT): The elimination of arbitrary constants o. B and v from
v=0x + P sinx + v e* results in a differential equation of order three
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DI 38%rmofie wifed Snd8oa :’J@uﬁj.
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If 1% and 2% are the errors in the measurement of mass and density of a cube respectively.
then the error in the measurement of length is

1% 2000500 2% e S0 28 Do -iﬁ:ﬂﬁgr [5:5&5&1%‘ 220030 Frodide Fodod ™
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A body travelling along a straight line path travels tirst halt of the distance with a velocity
7 ms™'. During the travel time of the second half of the distance. first half time is travelled
with a velocity 14 ms™! and the second half time is travelled with a velocity 21 ms™. Then
the average velocity of the body during the journey 1s

DF0pr Sorfod” RDoSrednd) el S Iwdd dho dedo T ms ! 3508 HadrdoBio.
N0H Jifo drdod Rodrdodibi Huswod” o oo 14 ms ™ Bos %, JohdS
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Assertion (A) : The range of a projectile 1s maximum when the angle of projection 1s 45°,

Reason (R):  The range of a projeciile depends only on the angle of projection.
IPSo (A) L8N80 BooE), Ty WENEE o 45° mondPiy BRI,
g0 (R) : DESE0 B Trgn PEDESoN @ eTiddod.

Options :
Both (A) and (R) are true and (R) 1s the comrect explanation of (A)

 (A).(R) o0 Bodo B850 Sobcin (R). (A) & $38 55e

Both (A) and (R) are true but (R) 1s not the correct explanation of (A)
~ (A)(R) en Bodk dEgsw 572 (R), (A) % $3S 2580 596

]
il »

(A) 1s true but (R) 1s false
3 (A) Vg0 570 (R) eoddgdoa
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(A) 1s talse but (R) 1s true

(A) @380 0 (R) Ségi0
g d 3
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A car moving with a certain velocity. jumps from an inclined plane placed at one bank of a
river and reaches the other bank by attaining a maximum height of 80 m. If the same car.
moving with the same velocity jumps from another inclined plane having ditterent angle ot
inclination and reaches the same point on the other bank by attaming maxmmum height of
45 m. then the width of the river 1s
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A system contammng masses and pulleys connected on an inclined plane 1s shown 1 the
figure. If the system 1s in equilibrium then the value of m1s

wtoe” LR T |QR5TTDes 200ak EV.Q&:L., Eeaedden :},5:'.1% L8 Trendwo w wol. e
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In the arrangement shown in the figure, the coetficient of friction between two blocks 1s
5. The force of innction between the two blocks 1s (Assume that the 4 kg block 1s placed
on a smooth horizontal surface)

(Acceleration due to gravity = 10 IIIS_E:J

2ti0S” Yorod Dot 63ne Wy Pl Mmwso 0.0 wone @ Sol Lo NEG Pude
200 (4 kg 63y Dol 82 J0r0dd d00D GHENEBINN)
g . T
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In the arrangement shown m the figure. work done by the string on the block of mass
0.36 kg during the first second after the blocks are released from state of rest 1s (Ignore
friction and mass of the string)

(Acceleration due to gravity = 10 ms™)
DL0E" doran widES® Adneds TR 96 0od Doy, 0.36
Ao G301 Indd DEDHS' Tidn Tod D (Hedeedd, Trddn (BS50°20 JI8)BoQyidw.)

(fo8ad; dcmsn = 10 ms™)
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A man who 1s running has half the kinetic energy of a boy of half his mass. The man speeds
up by 1 ms™ and then has the same kinetic energy as the boy. The initial speed of the boy is

DOAGIEIN) &8 Hg8 B8 ((HgTr3E” Do (Bagord Mo erend NE=ISS” Jfo K825 8O/
I, @ D58 B WG 1 ms™ DodB vdd $8=TE © orend K8=d8S* HirSo woNod,
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A solid sphere rolls down without shipping on a smooth mchlined plane of mchination

Sin~ (0.42). If the acceleration due to gravity 1s 10 ms™. the acceleration of the rolling
sphere 1s

Ten Foo Sin™ (0.42) Ko 2.4 NG TS0 PN L QWIN o ardiiod ThThaa.

)

St - _ _
dode dcdmo 10 ms™ewond &by NSHdo Bug, ddno

Options :
=
| 1 ms™

-
-
[
-
i
1A

Pl

LOLLEGE.



Question Number : 90 Question Id : 1874634410 Question Type : MCQ Option Shuffling : Yes Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

A thin wire of length */" having linear density “p’ 1s bent into a circular loop with C as 1ts
centre as shown in the tigure. The moment of mertia ot the loop about the line AB 1s

LIS SrHdtw, 6P T, BhHoH Fod P’ Ko wf 5B 85 C Toginm Ke

£ A
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A particle executing SHM along a straight line has zero velocity at pomnts A and B whose

distances from O on the same line OAB are ‘a” and ‘5’ respectively. If the velocity at the
mid point between A and B 1s “v'. then its time period 1s

2.5 DO0¢0p Joad S50, S° o o B A bcdny B Hodhde 3 3 J) 030833
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A rocket 1s launched straight up from the surface of the earth. When 1ts altitude 1s 2 of the

radius of the earth. 1ts fuel runs out and therefore 1t coasts. If the rocket has to escape from
the gravitational pull of the earth. the mumimum velocity with which 1t should coast 1s

( Escape velocity on the surface of the earth 1s 11.2 kms™ )
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Two wires of equal length and equal cross sectional areas are suspended as shown i the
figure. Thewr Young's modulii are Y; and Y, respectively. The equuvalent Young's modulus 1s

28 FEY, o8 edf’EITogo fo Dol afod HLdnd® drud ddor Berdbda.

TP CWON ST HGRNM Y100odw Y, ol »dé clon MIsa

"E[-" i Y’!

Ve vl

Options :

1 Y

1+ Y5
i

"

L2

Y Y,
Y+ Y,

VRSRE

Question Number : 94 Question Id : 1874634414 Question Type : MCQ Option Shuffling : Yes Display Question Number : Yes
Single Line Question Option : No Option Orientation : Vertical

A ramn drop of radius 7 1s falling through air, starting from rest. The work done by all the
forces on the drop. when 1t attams termunal velocity. 1s proportional to

o E’“gﬁ.‘l"gfﬂu o o 589 Dot e e S EL”‘H Q0& 1Botsy Jdvhgb. & S0
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Which of the tollowing statements 1s correct regarding P-V graph?

a)

-

b)

c)
d)

Slope of P-V graph i an 1sothermal process 1s

Slope of P—V graph 1n an adiabatic process 1s —%

Slope of P-V graph 1n an 1sochoric process 1s

Slope of PV graph in an 1sobaric process 1s zero

ol e

P-V a8 Sozofow NS00 B e

a)

b)

c)

d)

Options :
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RBONES PIEoeS® P-V Mo Jren Kok

L

a. ¢. d are correct

a. C. d?ﬁ@’gu

1

b.

2

C are correct

b. c E’ié‘ﬁgu
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a. d are correct

5. dﬁfﬁ'gu

b. c. d are correct
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Two metallic spheres P and Q) made of same material have same smoothness but the weight

of P 1s 8 tumes that of Q. If the two are heated to same temperature and lett to cool. then the
ratio of rate of cooling ot Q to that of P 1s
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Three moles of an 1deal monatomic gas performs a cycle ABCDA as shown in the figure.
The temperatures ot the gas at the states A, B. C and D are 400 K. 800 K. 2400 K and
1200 K respectively. The workdone by the gas during this cycle 1s

(K. - umiversal gas constant)
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An msulated system contains 4 moles of an 1deal diatomic gas at temperature T. When a
heat Q" 1s supplied to the gas. 2 moles of the gas 1s dissociated into atoms and the
temperature remained constant. Then the relation between Q and T 1s

(R - Umiversal gas constant)

.5 @RRoRs égéf%@ T & 58 4 Joede wiil) Headirams Traing wHh. B8 QY
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1400 ,
Under standard conditions. the density of a gas 1s 1089 kgm > and the speed of sound

propagation in it 1s 330 ms™ . then the number of degrees of freedom of the gas molecules is

1400 g
@Fards 20 i}; daeres®, ool Aol 1089 kgm Emﬂm Tud” Fw H& 330 ms !
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When the air column of a resonance tube 1s vibrated together with a tuning fork. 3 beats are
heard per second. either the temperature of the air column 1s 51 °C or 16 °C. The frequency
of the tuning fork 1s

sl 51 °C H8 &am oo 16 °C 5
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Two sources A and B are producing notes of frequency 680 Hz. A hstner moves from
A to B with a constant velocity “v". If the speed of sound in air is 340 ms™, the value of *v°
so that he hears 10 beats per second 1s

s

A 508050 B e@d ot §td adsrer Fiddge 680 Hzdo Soraih 818 Tdyamow. &
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A thin converging lens of focal length 25

v cm forms a sharp image of an object on a screen

placed at a distance of 75 cm from the lens. Later the screen 1s moved closer to the lens by
a distance 25 cm. The distance through which the object 1s to be shitted so that 1ts 1mage on

the screen 1s sharp again 1s
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Options :
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A ray of light is incident on the surface of a glass plate of refractive index /3 at the

polarising angle. The angle of retraction of the ray 1s

J3 SEFSS forkin o mer Dok D
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Six pomt charges each of magnitude *Q° are placed at the vertices of a regular hexagon
of side “a’ as shown in the tigure. Electric field intensity on the line passing through the
centre *O’ and perpendicular to the plane ot the figure at a large distance x(==a) from "O" 1s
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A ball ot mass 1g having a charge of 20 UC 1s tied to one end of a string of length 0.9 m can
rotate in a vertical plane in a uniform electric field 100 NC directed upwards. The minimum
horizontal velocity that must be given to the ball at the lowest position so that it completes
the vertical circle is ( g= 10 ms™ )

lg wagore, 20 uC es¥0 o .t 2080 0.9 m XE o T8o ol DS 58, raw 100 NC

dsgtomr SATND) 808 Hgs FPos® Jenyd dwod” @b, 0 wi Jooy Es
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A regular hexagon of side 5 cm has a charge 10 uC at each of 1ts vertices. The potential at
the centre of hexagon i1s

5 cm gheo do Bl Qdnz g @6 o 3§ 10 uC edo wod, T So@o I8

Options :
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The potential in an electric tield varies as v = (x~ — 7). The electric lines of the force in

X—Y plane are
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!
The length of a potentiometer wire 1s */". A cell of emf *E’ 1s balanced at a length (E] from

(7. _
positive end of the wire. If the length of the wire 1s mncreased by (E] , the distance at whach
the same cell g1ves the balancing point 1s

(cell m the primary 1s 1deal and no series resistance 1s present m the primary circuit)
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7

‘117 1dentical resistances are taken 1n which E resistors are jomed 1n series n the left gap

- Fl . e . . . ;
and the remainmng - Tesistances are jomed 1 parallel in the nght gap of a metre bnidge.

o
E &}

Balancing length m cm 1s
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The magnetic field normal to the plane of a coil of *N” turns and radius ‘7" which carries a
current ‘77 1s measured on the axis of the coil at a distance */i” from the centre of the coil.
Thus 1s smaller than the field at the centre by the traction
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A small block of mass 20 g and charge 4 mC 1s released on a long smooth inclined plane of
mchnation 45°. A umform horizontal magnetic field of 1 T 1s acting parallel to the surface.
as shown in the figure. The time from the start when the block loses contact with the surface

of the plane 1s
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Match the tollowing List-I with List-IT

List-1
A)  dEd4
B) {BdA
C) dJEd
D) dBdi

[ ist-11
D 0
I n':jﬂ
i
4
m) _ :

IV} .#n (7. +iy)

oL B

B0l RNES wrder-1, rder-ll & 28i8Uod

erda -1
A)  JEdA
5
B) {BdA
LY
C) JEd
i
D) gE Bdl
i

The correct answer 1s

PO HBErTBa

e
o S—

A B C

E ® 13
A B C

B 3 Il

:[';...-T

s = ]
I) 0
dqf:-ﬂ
n dt
o
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Two concentric coplanar circular conducting loops have radn R and 7 (R=>>7). Thewr mutual
inductance 1s proportional to

Boy ¥ BoE 8GO0l HEsd FFTEY e FgdrTer RHdde r (Re=r). o)
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When an mductor L and a resistor R in series are connected across a 12 V. 50 Hz supply. a
current of 0.5 A flows in the circuit. The current difters in the phase from applied voltage

radian. Then the value ot R 1s

T
by 3
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A pomt source of electromagnetic radiation has an average power output of 960 W. The
peak value of the electric field at a distance 400 ¢m from the source 1s
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All electrons ejected from a metallic surtace by mcident light of wavelength 400 nm
travelled 1 m in the direction of uniform electric field of 2 NC! and came to rest. The
work function ot the surtace is
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Speed of electron in its 1¥ Bohr’s orbit is given by 2.18 » 10° ms™. If the time period of
alectron in n™ orbit 1s measured as 4.10 femto second. the value of # is
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A radioactive substance of half life 138.6 days 1s placed 1n a box. Atter » days only 20% of
the substance 1s present. then the value of 'n’ 1s

(In (5) = 1.61)
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