PART-A

MATHEMATICS
Solwtio ns of SET-DS
MNote: CQuestions with (*) mark are from syllahus of class X1

*1. The mean of the nurobers @, b, &, 5, 10 is 6 and the variance is & .50 . Then which one of the following gives possible values

of @ and &?
(1) a=1, b=6 (2) a=3 b=d (3) a=0,b=7 () a=5, b=2
2 2
SoL: Variance is E_x-[E] —63 and [E]=ﬁ (given)
n n n

@ +52 +64+25+100
5
Correct ¢ hoice: (2)

—36=68 = a?+b +9=340 = & +59 =125

2 The vector Z=of +27 +fk Lesin the plane of the vectors B =1+7 and & = j+k and bisects the angle between & and
& . Ther which one of the fllowing gives possible vabues of ooand p?

(1) =2, p=1 (2 w=1, p=1 (Be=2 p=2 (A w=1, p=2
SL: - &5 and § arecoplanar,. = [F52]=0= wtp=2 D
Also & bisects the angle between 5 and & = d=ap+i] = a=1[%] i)

Corparing (i) with & =wf +27 +Bk, we get A=+2, - o=1and p =1, which als satisfles (1).
Corrert choice: (2)
3 The non-zera vectors &, b and & ate related by & =25 and &= =75  Then the angle between § and & is

n n
0 = {dhm (2d 3

Sol: Clearly & and 7 are anti paralle]
& bnglebetween & and & ism.
Correct ¢ hoice: (2)

*4,  The line passing through the points (5,1, @) and (3, &, 1) crosses the yz-plane at the point [EI, g _EEJ'Then
i1y a=8, b=4 (N@=58 bh=1 (3 a=2 b=8§ i a=4 bh=4a
Sl: Fguation of given line in syinmetric form is x‘; = -;'11 = f“‘ =1 )
- - -a
. Anypointon () canbe 3-2a, 1+B-1n, a+al-a)) ... i)
[D,g,—g] ligs om (1) = l=% Y,

Usirg (iii) in (i} and corparing with given point we get =8 b=4
Correct ¢ hwoice: (1)

5. Ifthe staight lines x: =4 ;2 = ‘3;3 and :2 = J‘j =‘ET'1 intsrsect at a point, then the integer k is ecual to
1z (2 -2 (35 (5
Sol: v Two ghven lines are intersecting.

11 -2
F 2 3|=0 = k=-5isthe required integral value.
ik 2

Correct ¢ hoice: (3)



i The differential equation of the farily of circles with fized radins 5 units and centre on the line p =213

(1) (p-2fy* = 25— (p-27° (2 (x-2Fp =25-(p-2)°

(3) [r-2y? =25-[p-2F (4 (p-2p? =25-(p -2
Sol: FEoguationof circle can be (x-a)® +(y-2)° =25 D

= a=x+[p-2p (i)

Using (1) in (i}, we get (p-20% p2 = 25— [ - 2)°
Correct choice: (1)

T. Leta, & ¢be aryreal munbers. Suppose that there are real munbers x, », 2 notall zero such that » =gy +5g, 7= az+cr and
z=hr+ay. Then a® +b2 +c% +2abe is ecual fo

(1) 0 i1 {3)2 (4 -1
1 —-¢ =&
Sol: According togvencondition (¢ -1 & =0 = 2% +5%+c? +2abe=1
B oag -1

Correct choice: (2)
L LatAbe asguare matrix all of whose entries are integers. Then which one of the following 1= true?
(11Ifdet A=H | then A™Y exists and all its entries are integers
(211 det A=H , then A1 need not exist
(3 Ifdet A=H | then AL eyists but all its entries are not tecessarily inte gers

() Ifdet A=21 then AL exists and all its entries are non-infegers
Sol: Oheiously (1) is the correct answer.
Correct choice: (1)

*0,  The guadratic ecuations x%—6x+a=0 and #° —ax+6=0 have one root in common. The other roots of the first and
second eguations are integers in the ratio 4 : 3. Then the comraon root is

(133 id) 2 (31 (4 4
Sol: Letthe rootsof 22 —6x+a=0 be o, 4f and the rootsof  —cx+6 =0%be o, 3p
w+Ap=6 Y
dup=a ...}
w+3p=c Y
and Zup=6 !

iiyand (v = qa=%
1! equation reduzes to x° —6x+8=0
Cleatly ce=2 and p=1

. Corumon oot s 2.
Correct choice: (2)

0. Hoow roany different words canbe forrned by jurobling the letters in the word MISSISSTPPT in which no two 5 are adjacent?
163870 i 7.5, 8, et T e 6.7.50

|
Sol: 1L 41's and 2F%s can be arranged by ﬁ and in the & gaps 4 5 can arranged with EC4 ways, 0 total ways are

7.5, By
Correct choice: (2)



1L

Sol.:

12.

Sol.:

1%

Sol.:

1 . 1
Let I= Is—dx and I=J-de."[henwhichum of the following is trus?
i} .dl'_ i} .J';
(1)1{%311:1;:»2 (zjr:»%andj{z (3}1:»%311&;:»2 (4}1%%;»:2
We know ﬂmtﬂfl when el 1) = 2 ST s
v
Again Cj“_x ‘Il,_wheanI:CII = _[“'” <2

Correct ¢ hoice: (4)

The area of the plane region bomded by the carves I+2}'2 =0 and x+3}'2 =1 isegual to

2 4 5
1) = A= oo 4y =
1 3 (2 3 (33 {4
x+2p?=0 = p? =—% parabola

3=l = }2=—%[x—1:l parabiola

Solving equation of two parabolas simultane ously, we get x= -4, p =141
Lrea of the region AFCA

1 1 -
2 2 2 4
-2 1+m?) o |= | [b* - @ |- Ly =‘——1|=§
1] n 1]
Hence ara of region bounded by gove n cwrves is equal to %
Correct ¢ hoice: (2)
The valus of JEIM is
sil{x—i]
4
i1 IHD% I—— (2 x—log cn{x—%] +e
3 x+1u:ug‘c-:u x—— (4 x—log sil{x—%] +e
E
Let x——=F = x=—+f
y 4 S
Ay =t
sir{f+%]
1|"_.|- sin -.E.I-_—fdf=.|-|:1+cntf) df =i +1og, |sinf |+¢
gin

=)

=x—%+lug¢ +¢ = x+log, +¢

=

=

Correct choice: (1)



*14.  The staterent p— (g — p) is equivealent to

Sol:

15.

Sol:

14.

Sol:

(1) p—=(prg) (2 polpeyg (3 p—=lp—=4g (4 p—(pwg)
r g pg g=p | polgopl | polpvg
T T T T T T
T F T T T T
F T T F T T
F F F T T T
Correct choice: (1)
The walue of cu:ut[cu:-sec_l %+tan_1 %] 15
4 5 ] 3
I — N = N = 4 =
(}1? (}1? (}1? {}1?
5 2 3 2 242
colf cosec™ 2 |+tan | 2 | [=cof tan? Z+tan1 2 |=cof] tan? u
3 3 4 3 1_1 E
43

A ofor()

Correct choice: (3)

Directions: Cuestions nunber 16 to 20 are Asssrtion-Feason type guestions. Fach of these questions contains teo
staternents: Staterne nt-I { Assertion) and Statement-2 (Reason). Each of these gquestions alan has four alternatme choices, only
one of which is the correct answer. ¥ou havwe to select the correct choice.

LetAbea 2 =2 matix with real entries. Let The the 2 = 2 idertity matrix. Denote by tfA), the surn of diagonal enfries of A.
Assume that 4% =17 .

Staterment-1: If A=T and A= -J, then detd=-1.

Staternent-2: If A=T and A=-T  then t 420

(17 Statement-1 is true, Statement-2 iz true, Statement -2 is not a correct explaration for 5 tatement-1.
(2 Staternent-1 is true, Statement-2 1z false.

(30 Staternent-1 is false, Staternent-2 is true.

(4 Staternert-1 is e, Staternent-2 iz e Staternent-2 is a correct explanation for Staternent-1.

Letfl=|:a E’}
¢ d
A*=T = a®4be=1, bet+d® =1, [a+db=0, la+de =0

1 0
Ot of all possible matrices if we consider A= |:I:I 1], then trd =0.

= Statement-2 1s wrong.
Sgain if 4=, then |A|=—1

= Statement-1 is correct.
Correct choice: (2)



*17.

Sol.:

*14.

Sol.:

Let p be the staternent “x is an Drational mraber”, g be the stateraent “p is a transcendental nareber™, and » be the staternent
“x1isa rational number ifY p is a tranece ndental noraber™

Staternent-1: »is equivalent to either g or p.

Statement-2: risequivalent to ~ (pes~ g).

(17 Staternent-1 is e, Staterne nt-2 is true; Staternent -2 is not a correct explanation for Staternent-1.
() Statement-1 iz true, Statement-2 is false.

(3) Staternent-1 is false, Staterment-2 1s true.
i) Staternent-1 is true, Statement-2 1s trne;, Statement-2 155 corect explanation for Staternent-1.

P ¥ s an rational nureber
g . ) is a transcendental muaber
P xis a rational nrber iff p iz a transce ndental ey

= riepesg

spigotp
531~ [p e g)
P g ~p ~ g r 5 perg | s
~ P gorp ~lp e~ g)
T T F F F T F T
T F F T T T T F
F T T F T T T F
F F T T F F F T

Cleatly 5 and » are notegquiralent = Statement-1 is false.

blao 59 and » oare notegquivalent = Staternent-2 iz also false. Hence none of the option 1s correct.

Inashop there are five types of ice-crearns available. & child buys six ice-crearns.

Staternent-1: The nuraber of differe nt ways the clald can by the sx ice-crearms is 10 Cs

Staternent-2: The nuober of different ways the child can by the six ice-crearns is ecual to the oaber of different wate of
arranging & Az and 4B ina row,

(1) Staternent-1 is e, Stateme nt-2 15 time; Statement -2 12 not a correct explanation for Statement-1.

(2) Statement-1 1z true, Statement-2 is false.

(31 Staternent-1 1z false, Staternent-2 15 tme.

() Staternent-1 is frue, Staterne nt-2 1s true; Staternent-2 15 a correct explanation for Staterent-1.

Staterent-1: Hummber of ways = rurder of non negative integral solutions of the equation T3 +T,+T5 4+ +75 =6

— l5+5—1cj 1= lﬂc4

. Staternent-1 is wrong.
10

Staternent-2: Muraber of différent ways of arranging 6&°sand 4 Bz ina row = ATAl = 1':'C4

. Statement-2 s correct.
Correct ¢ hoice: (3)



*190.

Sol:

+20.

Sol:

+21.

Sol:

22

M
Statement-1: ZI}H:I o =)l

¥=l0

n
Staternent-2: U 2T =+ P x|l +x .
S RC, 2 =) bl

¥=l0

(1) Staternent-1 is e, Staternent-2 is troe; Staternent -2 is not a correct explanation for Staterment-1.

(2 Staternent-1 is e, State ment-2 iz false.
(30 Staternent-1 is false, Staternent-2 is true.

(4 Staternent-1 is e, Statement-2 is troe; Staternent-2 is a correct explanation for Staterne nt-1.

n

¥=l

Staternent-2 13 tme

n
Putting x=1in(i), we get > [r+1). G = [n+2). 277,
¥=ll
Staterent-1 is alao true.
Correct choice: (1)

Staternent-1: For everynatural romaber n 2 2, L+L+ ...... +L} 1";
1

Statement-2: For everynatoral mumber »2 2, ..l'nin+lj <n+l.

n n n n
ZI}H) "C,x" = Zr L L +Z "oxt = an e xr'1+z P xT =l 4 )
¥udl ¥ull ¥l ¥udl

(1) Staternert-1 is e, Staternent-2 is roe; Staternent -2 is mot a correct explanation for Staternent-1.

(21 Staterent-1 i e, State ment-2 15 false.
(3) Statement-1 is false, Statement-2 1= true.

(4 Staternent-1 is e, Staterent-2 is troe; Staternent-2 is & correct e xplanation for Staternent-1.

Statement-2: \'g{ wr+l istrue for n2 2.

Staterient-1: yn <+l = Y2 <o3 <y d <. g0

1 1
Nu:uwﬁ<\|"n_ = ==
¥2 an

1 1
Vicyn = E:}E

Correct choice: (4)

The conjugate of & coraplex munber is 1—1 Ther that coraplex nurber is
!—

-1 -1
1y — 5 — N —
(1) — @ — 3 =

1 i+ o_1-i -6+ 1

= = = = = = ) _—
T T T3 ST Y i+l

Correct choice: (1)

Lat Rbe the real line. Consider the following subsets ofthe plave R=R:

1
]



Sol.:

23

Sol.:

*24.

Sol.:

*25.

Sol.:

26,

S={lx, pliy=r+land 0« x <3}

T ={x, p):x—y is an integed .
Which one of the fillowing is tre?

(1) &1z an equivvalere relation on Rbut Tis rot (21 Tiz an equrvalence relation on Rt 5 iz not
i3 Meither Snor Tis an equivalence relation on B (41 Both Xand Tare equrealence relations on R
For 5, p=x+1

forreflexive xr=x+1 = 0=1

= Nis not reflextve. So 4 can notbe equivalence.

For T, x—yel then x—x=0e] = Tisreflexmve.

r=ypel then p-rel = Tissymetic also.

Mow x—pel and p-zel = x—zel = Tis transifive alao.

Hence Tis an ecpamealence relation.
Corrert choice: (2)

Let f:N—Y be a function defined as Fix)=4x+3, where ¥={ype N:y=4zx+3for some re N} Show that f is
irrvertible and its irserse is

+3 -3 Gy +4 +3
(1 gh)=L2= (@ gb)=12= (3 eh)=L— @ gh)=a+1=
Clearly f is bijective function so it is irsertible.
p=dr43 = ¥=x = gliy:]=¥

Correct ¢ hoice: (2)

AF iz awertical pole with 5 at the ground lewel and A at the top. & man finds that the angle of elevation of the point A frorm a
certain point Con the ground is60°. He moves away form the pole along the line 5o a point D such that D=7 m. From
Dithe angle of elevation of the point A is 45%. Then the heizht of the pole s

W3 W1 T3 1 T3
h . h . &
tanﬁﬂ°=ﬁ LA arnd tan45°=m .. ()
= T+EBC=h = BC=h-T B
From (i) = 1.E=i = 3h-Ty3=h = 3h-h=742 Y '5D°
h-1 D TmC E

743 TG +1)
h= =

V3-1 R

Correct ¢ hoice: (4)

& die iz fhoown, Let A be the ewvent that the rarber obtained is greater than 3. Let Sbe the event that the nurdber obtained is
less than 5. Then FlAw B is

2 3
(1l (@< 33 {40

MAGEI= 1,2, 3 4, 5,6 = FlAuR)=1

Correct ¢ hoice: (1)

Itis given that the events A and B are such that P[A:I=%, Pla| B)=

1

2 .
5 and PI:EIA:I=§.Then PE) is

2 1 1 1
03 (&) 5 3= Y



Sol:

2.

Sol:

+28.

Sol:

*20,

Sol:

*30.

Sol:

*31L

Sol:

1
&

P[E]—PH“BJ %=M = PI:AP.B:I=é. Putting the value of PAnE) in(i) = P[E)=2x

L) —

Correct choice: (1)

& focus of an ellipse 15 at the ongin. The directrix is the line x = 4 and the eccentricity is 15 Then the length of the semwa-

major axisis
4 5 £ 2
I — 2= o= 4 =
(1) 3 () 3 {3 3 (4 3
. . . |0-4] a 2 3 g
Perpendicular distance from focus on directtix = ———=—-g¢ = d=2a-— = d=— = a= —
W g 2 2 3

Correct choice: (3)

& parabola bias the origin as its focus and the line x = 2 as the directrix. Then the wertex of the parabola iz at
(13(0, 13 (23 (2, 0 (33 (0, 2 (i (1, 0

Wertex willbe mid-point of F and B 2
5o, (1,0)

Correct choice: () \
F I .
0.0} /v (2, 00
=2

—_

The point diametricall o pposite to the point A1, O) on the circle 22 + 52 +2x4+4p-3=0 is
(1) [-3 -4) (2) 3 4) (3 (3 -4) 4 (-3 4]

Given 22 +p° +2x +dp-3=0; Centie (-1, ~2) m

iz the mid-point of Pand Js0 2 = Sand p=-4 Q r

= g3, -4) (,02) v (0.0
Corxrect choice: (1)

The perpendicular hisector of the line segraert joining P, 4) and QIZI.:, 3] has p-intercept -4, Then a possinle wvalue of kis
(1) id) -4 {311 {4 2

Eepaation of perpendic nlar bisector of P{is p —% = (.i:— lj[x— 552;1]

2
Bl 4o ke

Fomtercept is,
Correct choice: (2)

The first two terns of a geometic progression add up to 12, The swn of the third and the fowrth terns is 48, If the terms of
the geometric progression are altermately positree and regative, then the fivst tern is

(112 (4 (3 -4 12
LetGF, a ar .::rz, @ Otven atar=12 and @® +a2¥ =42 = cz:"2|:1+:"j=48. Sori=d = r=42

r=-1,then a=-12
Correct choice: (4)



32

Sol.:

KX

Sol.:

34

Sol.:

35

Sol.:

Suppose the cubic 3 - px+g has three distinet real roots where p =0 and g = 0. Then which one of the following holds?

(11 The cubic has rainima athoth E and —E (21 The cubic has rraxima athoth E and —E

33 The cubic has rmirma at J;Z and maxima at — () The cubic has minma at —E and maxima at J;:

o)

Let j'[x)= %3 - pr+g

Filrl=32*-p

For maxima or winitma fx]=0 = x=%
Frlx)=6x = FUlx)=0 for 1=E and f{x]< 0 for x=—J:

Correct ¢ hoice: (3)

Led [

How manyreal solutions does the equation x° +14x° +16x° +30x - 560=10 have?
(13 (215 (37 i1
Flx)=x" +145° #1627 4305 =360 )
£l =Tx% +70x% 44822 43020
L f isincressing also liva f(x)=co; lim f(x)=—en
e P,
Clearly fix)=0 hawe exacflyone real root,
Correct ¢ hoice: (4)

1 .
Let (e Btsin— A 521 i ome of the ollowing is true?
o if x=1
(1) fis differentidble at x =0but notat x=1 (21 fis differentiable atx =1butnotat x=0
(31 F iz neither diffrentishle at x=0norat x=1 (4 f iz differentiable atx =0 andatx =1
(otsin e if xe1 hsind -0 1
Flx)=pE-ismo— b a#l ROM)= lim —— = lir sin, which does not exist.
o ] h R0 R
1] if x=1
1 (k=10 1| . o
F (I:I)=51n - £os = —sinl+cosl . 5o f(x) isdifferentishle at x= 0butnot atx =1,

F=l i) x—1|
Correct ¢ hodce: (1)

The solution of the differential equation % = % satisfying the condition y(l)=1 is

(1 p Y (2 yp=rxlnx+x (3) y=lnx+x () 5 = rlnr+x2
Chven d—‘}'=1+i = di-i:l
dx x dr x
_.[_llﬂ 1
[F=ag "% =—
b

}I.l = J-l.l—dx+-: = Lo lnrte
x x x

coplll=1, me=1 = p=rinx+x
Correct ¢ hoice: (2)



*36.

Sol:

*¥.

Sol:

*38.

Sol:

*30,

Sol:

*40.

Sal:

41.

Sol:

42

Sol:

*43,

PART-B
CHEMISTRY

Which one of the following is the correct staternent?

(13 Chlorides of both beryllinrn and alurnivdurn heave bridged chlornde stroctores in solid phase.
(2 ByH ZWH; iz known as “imnorgaric benzene’.

(31 Borie acid iz a peotorde acid.

(4 Berydlinrn e xlabite coording tion nober of six.

Inorganic berzene i3 B;M;H,, Borie acid is a Lewis arid and herydlinm exhibits co—ordination narmber of 4 only. BeCl; and
L1T1; both exbibit bridged stactures in the solid state.

Correct choice: (1)
The teatrnent of CH:MWEXE with CH;C=C-H produces

(1) CH,-C=C—CH, (2 CH, {3 CH;—CH=CH; {4y CH,C=C-CH;
CH,IEX + CH,-C=C-H——CHT + CH,~C=C MgX
Correct choice: (2)

The correct decreasing order of priority for the finctonal groupe of organic componnds in the ITPAC syetem of
notne nelatire is

(1) -CHO, -C00H, S0:H, -CONH; (2) —CONH,, -CHO, -50-H, -CO0OH

(3] —COOH, -50:H, -CONH,, -CHO iy S 0sH, -COO0OH, -CONH,, -CHO

The correct decreasing order of priontyfor the fune ional groupe according to ITPAC nowme nelature is
—20,H = -50;H= -CONH; = -CHO

Correct choice: (3)

The pE, of a weak acid, H& is 480, The pbl of a weak base, BOH iz 472, The pH of an agueous solution of the
corresponding salt, B& will be

(1y7.01 Ly () 958 [ 4,79

B" + 4 + H;O—=PEOH + Ha

pH = ;_pKw+ %ng_ ;_pKf % (14 +430-4.78) = 7.0

Corxrect choice: (1)

The hydrocarbon which can react with sodiur in Gyaid areanonia is
(1) CH;CH=CHCH; (21 CH;CHC=CCH,CH; (3) CH;CH,CHC=CCH;CH,CH; () CH;CH.C=CH

CH,CH,C=CH —1 5 CH,OH,C=0That + %Hﬂ‘
_———

5

Correct choice: (1)

CHven ELHI&= .72V, E;Hm= —0.42 V. The potential for the cell
Cr|Cr'™ (0.1 WD || Fe™ (0.01 10 | Fe is
(1) 03397 (2 026V (0267 (03397
2Cs) + 3Fe ay) — 200 (ag) + 3Fe(s)
o o 00059, [Cr*]® 0059, @n?
Ban= B pon B~ —¢ % 042-(-072) - — IDg(n.m:ﬁ 026V

Correct choice: (3)

Awmount of oxalic acid present in a solution canbe deterrnined byits titration with KIviiOy solotion in the presence of Hp50,.
The titration grves unsatisfactory result when carvied ot in the preszuce of HCL becanse HC1

(1) reduces perrang anate to L™

(2 oxidises oxalic acid to cathon dioxide and water.

(3} gets oxidised by oxalic acid to chlorine.

{4y frmishes H ions in addition to those fiom oxalic acid.

KWk, can oxidise HCL also (along with HCy0y) indo Cl and itself gets reduced to In®™,

Correct choice: (1)
Among the following substituted silanes the one which will give rise to cross linked silicone polymer on hydrolysis is



Sol.:

Sol.:

Sol.:

*44.

Sol.:

7.

Sol.:

(1) FyBicly (20 Bp5icl (3 L5 () BSiCL
|

C|:IH R—Sli—D—Sli—R
3n Hy0 . 1
n BRiC T}I]-:III:P nR—SIj_—OH — ? (?[3 Cross linked silicone polyrmer

OH R—Sli—O—Sli—R
C[) O
I
Correct ¢ hoice: (4)

Crridising power of chlotine in aruecns solution canbe deterrrdned by the parameters indicated below:

1 -] 1 1]
— A H — Lt
%Clz@ 27y cup 2y o ———y ClTag

The energy irprobred in the comversionof

L0g) to CT )
insing the dats, bgigH glq =240 1T mol™, ":"EgH?:I = 349 1T mal ™, EMH . =281 kT mol™ will be
(13 -850 1J ol (21 H A K ol (31 +152 K mol™ (4 610 k] mol?

aH = [%x 240]+|;_3a19;. +(=321) = 610K ol

Correct ¢ hoice: (4)

Which of the following factors is of o significance 0r roasting sulphide ores to the oxides and not subjecting the sulphide
ores to cathon reduction dive ofl

i1} Ivktal sulphides are less stable than the corre sponding oxides.

(2 Oy 18 more volatle than 5,

i3 vk tal sulphides are therrnodymarvdeally rmore stable than ©35;.

i) S0y is therrnodymaraically more stable than C354.

AWE + 0 ——= AN+ C5; ;  AG) =positie

WD +C —— AWM + 20, AG; =negafive

This suggests that 0y is the rraodymarnical by rmore stable than 5. WEfal sulphides are thermod swarnicall v more stable than
(57 while metal sulphides are more stable than the comresponding oxides.

Correct ¢ hoice: (1)

Four species are listed below:

(i) HCO3 {1 HyO* (3 H30y () HSO.F
Which one of the following is the correct sequence of their acid strength?
(1) () = {1} = {) = (1) () fa) = (1) = {zv) = (1) (30 {rv) = (n) = (1) = (1) () () = {im) = (1) = (1)

The decreasing order of acidic stength is
H30.F = HyO' = HS50; = HCO3
Corrert ¢ hoice: (1)
Which one of the following constitates a group of the 1soe lectrondc species?
{13 CN7, H,, 04, 03" {2y b, OF, HO® Co (303, 037, 00, HO (A HOY, O3 CHY, N,

Isoelectronic species possess same mraber of electrons, MO, C%', CH™ and M, sach have 14 electrons and fhus are
izoelectromnic .
Correct ¢ hoice: (4)



Sol:

*40,

Sol:

s0.

Sol:

sl

Sol:

*52.

Sol:

*=3.

Sol:

Fhenol, when it fivst reacts with concentrated sulphoric acid and then with conce ntrated ratric acid, gives
(1} pritrophenol (2} mitrobenze ne 3y 2.4.6—-trrtrobenzene (4 o—ritrophenol

OH
Comue. HISIII HNI:I1
—SIZI1

The teraperatare is not mertioned, so it can be assurned to be room ternperature at which ortho is the stable product.
Correct choice: (1)

'I']:'I.Elilzll'lii‘ﬂtil%rl: enthalpry of hyrbrogen atornis 1,312 % 10° Twmol™. The energy recuited to excite the electron in the atom from

n=lton=24is

(13 7.56 = 10° T ol (2)9.84 % 10° T ol (3851 % 10° T ol (4)6.56 x 107 T mol™
1312108 k(R
T

AR =F;—F) = (328 » 107+ 1312 % 10% T mol™ = 9.84 = 107 T raol .

Correct choice: (2)

-328 % 10° ] raol? ;

E

E;=-1312 % 10° Jyanl™

The organic chloro comwpound, which shows cormplete stere ochernical rrersion during a 5l reaction, 1s

(1) (CH3),CHCL (2 CH5C1 (33 (C4H;),CHC1 (41 (CH;):CC1

Sy reaction 1s shown by primary halide s more than secondary halides and secondary halides more than terfiary halides.
Correct choice: (2)

Toluene is mitrated and the resulting product is reduced with tin and hydrochloric acid. The product so obtained is diazntized
and then heated with cuprons bromide. The reaction mixture so formed contains

(1} mixtore of 0—and p-hromoaniline s (23 roxtore of 0— and m-bromotoluenes
(37 mixture of 0— and phromotoluenes i) rnzxture of 0— and p-dibromobe nzene s

CHy ) CH; Y CH, H,

RO N o a .
[ T 0.
Oty pamyi pmmy e
' CH3 C‘H3 CH3 |:H3
Mo, MH, _J MiZTT Br

o—znd p-h o motobienes
Correct choice: (3)

In the following sequence of reactions, the alkene affords the corpound “B°
CH,CH=CHCH, —%— 4 —2 B,
The coraponnd Bis

(1) CHCHCO0H, (2) CHLCHO (%) CH,CH,CHO (4) CHLCOCH,
f’ox
CH—CH=CH-CH, —% 5 CHTCHH CHCH; _ B0 ooy o + HO + 200
A
0—0 E)

4]
Correct choice: (2)
Which one of the following pairs of species have the sarme bond order?
(1) OF and CH~ (21 NO* and CH* {3) CM~ and NO* () O and CH*

Sarae bond order would be for the species which have sarme nuraber of total electrons, CH™ and HO* both have 14 eleletrons
atd will havee a bond order of 3.

Correct choice: (3)



54,

Sol.:

55,

Sol.:

*5i.

Sol.:

*=.

Sol.:

&8,

Sol.:

M,

Sol.:

*fl.

Lt B0°C, the wapour pressure of pure lguid *A7 1z 520 mm Hg and that of pure ligmd “B7 is 1000 wen Hg. If & mixbore

golution of *A7 and ‘B boils at 80°C and 1 atm pressure, the arnount of &7 in the rdxture is (1 attn = 760 1o Ha)
(17 48 mol percent (20 50 mol percent (33 52 mol percent 4 34 mol percent

Py=T60= PLX , + PEXp =520 %, + 10001 - Xz
= % ot 50 mol percent.
Correct ¢ hoice: (2)

For a reaction %HH 2B, rate of disappearance of “A7 iz related to the rate of appearance of “B7 by the expression

1y -3 _dE (- A, dH (- 3 _ 14 (ay -3 _ 1 dE]
dt dt dt dt dt 2 dt dt 4 dt
_QSEA] = Rate of reacion with respect to &
%% = Rate of reaction with respectto B
2[&] _ 1AE _d[s] _1dE]
dt 2 dt 7 dt 4 dt

Correct ¢ hoice: {4

The equilibrinr constants KP. and KP? for the reactions X == 2V and F === P + [}, respectively are in the ratio of

1.9 If the degree of dissocistion of X and Zbe equal ther the ratio of total pressures at these equilibria is
(131:3 (1:9 (3 1:38 (11
Let initial moles of X and & taken are ‘2" and b respecttvely.

L= 2y Ie—=TF+0Q
Iibles ateguilibriorn afl-cy)  Zac hioles at equilibiirn - bil-cy  bo be
_ (2 Py r e P,
Biooail-o) all+o) Fi bil-o) bil+o)

Ep o 1 P 1
K., Py, 9 " B 36

Correct ¢ hoice: (3)

In context with the industial preparation of hydrogen from water gas (OO + Hy), which of the following is the comect

state rment?

i1} H; is rernoved theough occlusion with Pd.

(23 20 iz oxidised to OO, with stear in the presence of a catalyst followe d by dbsorption of ©O0; in alkali
(31 Crand Hy are fractionally separated naing differences in their densities.

i) 20 iz rermoved by absorption in agqueous CuyCly solution.

Catalyst
CO + Hp + HD ——T9C0, + EHzLTpNaﬁﬂg + HaO

[akia ki)
RabeT Fac
Correct c haice: (2)
Inwhich of the following octabedral cormplexes of Co (atornic rraber 27, will the magnitode of A, be the highest?
(1) [CofH,Cn ™ (2) [Co{NH;)] ™ (33 [Co(CHd* (4) [ColCy0H*

Wgnitade of A, will be highest with the stongest ligand. Since, CH is the strongest ligand of all, thus would lead to a

grealer separation between ty and e othitals.
Correct ¢ hoice: (3)

The coordivation nunber and the cxidation state of the element “E’ in the complex [E{en)(C.00HO; (where (en) is

ethylene diavnive) ave, vespectively,

(1) dand 3 (D aand 3 (36 and 2 () dand 2
ien) and oxalate iom are both bidentate lizands . Co—ordination nrmber of E in the coraplex =(2 = 2y +{1 = 2y =4,
Crridation state of E in the coraplex = [x +(=2) = +1] = 43,

Correct ¢ hoice: (2)
Identifirthe wrong stateraent in the following:



Sol:

il

Sol:

62

Sol:

il

Sol:

4.

Sol:

5.

Sol:

.

(13 Ozone layer does not permit infraved radiation from the sun to wach the earth.

(2 Leid rain iz rostlybecanse of oxides of nitmgen and sulphor.

(31 Chlorofluorocarhons are responsihle for ozone layer depletion.

(4 Greenhouse effect iz responsible for global warming.

Oizone layer presents the ultra violet radiations and not the infrared radiations fror the sunto reach the earth.
Correct choice: (1)

Larger number of oxddation states are exhibited by the actinoids than those by lanthanoids, the main e ason being
(1) more energy difference between S and 6d than between 4 and 5d orbitals,

(21 more reactTe hatire of'the actinoids than the lanthatoids.

(3} 4f orbitals rore diffinsed than the 5 orbitals,

(4 e sser energy difference betaeen 5fand 6d than betreen 4f and 5d orbitals.

The energy difference betaeen 51 and 6d iz lesser than that beteeen 4f and 5d orbitalz, Thus, it actinoids, the electrons can
be rernoved fror 58 as well as 6d, so rmore narebe r of oxidation state s are exhibited by thern.

Correct choice: (1)

Tna corpound, atores of element ¥ forr cop lattice and those of eleraent 2 occupry 232 of tetrahedeal woids. The forraula of
the corpound will be

(1) Z¥ (2) Z5Yy (31 i Z¥ s

Murnber of effective ¥ ina unit cell =4.

1

5

So, forronla of the compound = X537y = X3V a= 4V

Correct choice: (3)

Gold narebers of protecttve colloids (&), (BY, (C) and (D) are 0.50, 0.01, 0.10 and 0.005, vespe ctively. The conect order of
their protective powers is

(1) (8 =T ={B)=i{I (2} (B = (D) ={a)={C) EiD =) =(C)=(B) (T =By =0 ={&)
Lesser the walue of gold naraber of a protective colloid, betier is its protecttee power. » (&) =< (2 = (B} < ()

Correct choice: (1)

The wapour pressure of water at 2090 15 175 rn Hg IF 15 ¢ of glueose (O HyjpO0) 15 added to 1782 g of water at 20%C, the
wapor presaare of the resulting solution will be

Muroher of effectre X iha unitcell =8 =

La| ko

(13 16.500 e Hg (23171 325 ram Hg (3 17875 rm Hg {4y 157750 room Hg
Woles of glusase = S0 = 0.1, moles of Hy0 = o2 = 00
180 18
P® -F 0.1=F,
5 _ rooles of glucose 175 -Py= # Py
Pq tooles of water 9.9

Fe=17325 roan He.
Corxrect choke: (2)

Bakelite is chtained from phetnl by reacting with
(1) CHaCOCH, (2 HCHOD (3 (CHyOH), {41 CH;CHO

Phenol + HCHO 232 o- and ptomdrosyhenzydalcohol }L} Bakelite
Correct choice: (2)

The absolute configuration of
HO42 oaH
} ? r
) OH

(LR, (ME R (315, 5 B R




Sol.:

*H7.

Sol.:

ol

Sol.:

*H0.

Sol.:

T0.

Sol.:

CO-H OH
E

E
-

- OqH
HDH H

Correct ¢ hoice: (4)

For the following three reactions & b, o, equilibrinim constants are ghven:

a. CO(g) +H,Oz) —= COyig)+Hyg) ; Ky
b. CHyg) + Hylg) == Clz)+3Halz) | Ky
0. CHyig) + 2H Oz == OOy +4Hy (20, K
Which of the following relations is correct?

(1) K = KK (2K K3 =K} (3) K14K; =Ks () Kl =K,
COg) +HOfg) —= Cluigd+Hig) | K
CHyg) + HoXg) = CO{g) +3Hy{g) ; K

CHylg) + 2H;Og) == Cylg)+4H;ig) ; K=K =K
Correct ¢ hoice: (1)

Standard entroprrof 2, ¥, and XV are 60, 40 and 50 JK? mol™, respectively For the reaction, ;—XI + %YIH =V,
AH =30 k], tobe at equilibrinem, the ternperatare will be
(13750 K {2y 1000 E (31250 K iy 500 K

%xg +%n~, X¥; o AS=50- |:[6D><%]+[4D><%I|=—4DJK'1 L AH=-30K AG = AH - TAS

St ecquilibrinm, 4G =0 5 - AH=Tas ;. T= 2H o 200000 _ e
A5 40Kt

Correct ¢ hoice: (1)

The electrophile, E¥ attacks the benzene ring to gene rate the inte rroediate c—complex. OFf the following, which c—complex is
of lowe st eners

Oy Ny Ny

H H
(1) E (<) H (3 () @<E
E

H® "E
Lyeninrn 1on (F—coraplex) forrned b the attack of elec trophile on nitobe nzene at anyone of the three positions 1s less stable
than that forrned by the attack of electophils on berzene .

Correct ¢ hoice: (4)
c~D—{+i—glacose and p-D—{+)-glucose are
(1) anomers (2) enantiormers (3) conformers () epitmers

o-D—{+—glucose and pD—{+—glucose are those diastereorners that differ in cordiguration at ©-1 atorm. Such isomers are
referred as anomers.

Correct choice: (1)
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Sol:

*12,

Sol:

*13.

Sal:

*14,

PART-C
PHYSICS

This guestion contains Staternent-1 and Statement -2, Of the four cholces given after the staterrents, choose the one that best
describes the tao staternents.

Statement - I Energyis released when heavy nuclel undergo fission or light racled undergo fusion.

and

Statement =2 For heavynuclel binding erersy per nucleon increases with mcreasing & while for lizht nocled it decreasss
with increasing £

(11 Statement -1 is tme, Staternent- 2 1z troe;, Staterent -2 is 2ot a correct explanation for Saternent-1

(21 Staternent -1 1= e, Statemwent- 2 is false

(3) Staterment -1 1= false, Statement- 2 1= true

(4 Statement —1 is true, Staternent- 2 1s true;, Statement -2 is a comect explanation for Staterent-1

Correct choice: (2)

This guestion contains Staternent-1 and Statement -2, Of the four choices given after the staterents, chioose the one that best
describes the two staternents.

Satement —I: For a mass W kept at the centre of a cube of side *a” the flux of gravitational fleld passing through its sides is
& Gyl

and

Stademeni -2 If the direction of a field due to 2 point souree iz radial and its deperdence on the distance “r” from the sonree is

STVE as Lﬂ , 1t flee through a closed swface depends ondy on the stength of the sowrce enclosed by the swrface and noton
¥

the size or shape of the swfare.

(1) Statement —1 is true, Statement- 2 is tue; Staterent -2 1s not a correct explanation for Staterent-1
(2 Statement -1 1s true, Staterent- 2 15 false

(3) Statement -1 1s false, Statement- 2 1= true

(4 Statement —1 is true, Statement- 2 is tme; State ment -2 15 a conect explanation for S taternent-1

§ Eq 8= 4nCMLnsna= - 49GM

Correct choice: (1)

Twro full turrs of the circular scale of a screw gange cover a distance of 1 i on its main scale. The total rcber of
drvisions on citcular scale is S0, Further, it 1s found that serew gauge has a zero ervor of — 0.03men. While measming the
disrmeter of a thin wire, a student notes the main seale reading of 3ren and the number of ciroular seale divdsions v line with
the main scale as35. The diameter of wite is

(11367 mm (21 338 mm (31332 rom ) 373

Leastcount = I:I.Sj_r;m= 0.0 Trvan

Fero error = —0.03 ran

Wleagured diameter = 3 oo +35 x 001 mrn =3 35 mm
Corrected diarmefer = 3.35 mm — {— 0.03mum) = 3 38 mm
Correct choice: (2)

&n imsulated container of gas has tan charabers separated by an insulating parfition. One of the charmbers has volurme Wy and
containg ideal gas at pressure Py and teraperature Ty, The other charaber has woluwe Vi and containg ideal gas at pressare Py
and ternperature Ty, B the pertition is remmoved without doing any work on the gas, the final equilibrium terape ratore of the
gas it the container will be

() BTy +P3VaTy 2 Ty Ty [P1Vy +F; V)
P]_.li.ir]_ +P2 1;}'2 P]_H]_T]_ +P2HQT2
(3 TT,(FVy +F, V) () BT +F Vo Ty

P]_H]_Tj +P2H2T1 P]_‘i.ir]_ +P2 1;}'2



Sol.:

TS

Sol.:

T,

Sol.:

T

Internal energy of the systern will rernain conserved.
|:ﬂl +ﬂ2r,‘,T = ﬂ1C VT]. +ﬂ201;.,r.T2

B BVa BV BV 1-10% [y, + ByV)
R.T]_ RT; R E ’ P]H]_Tg + ngng

Corrert choice: (3)

& student measures the focal length of a coreeex lens by putting an dhject pin at a distance “0” from the lens and measaring
the distance =" of the image pin. The graph betreen "0’ and 57 plotted by the student should look like

wicr) Vot

& j 2 \
o e 7 ufe)
wicr) o)

© / )

] () T

1 1 1

_——
Correct ¢ hoice: (1)

Direchions: Questons Mo, 76 and 77 are based on fhe following paragraph

Consider ablock of conducting rraterial of resistivity *p" shown in the Sgure. Current “T7 erters at “&7 and leaves fror "IV
We apply saperposiion principal to find woltage “AV" dewveloped between BT and “C° The caleulation is done in the

following steps:

(1) Take current 17 entering from “A° and assurae it to spread over a herdsphe rical surface in the block.
(i) Calewlate fleld E(x) at distance *t" frorm Abyusing Ohen's law E = o, where 7 18 the owre nt per undt area at *t".

(1) From the ‘t" dependence of Eir), obtain the potential Wir)at "

iTvy Repeat (1), (i) and (1) for cwrent ‘T° leaving D" and superpose results for A7 and “T°.

AV measured betaeen B and O iz

y PL__ Pl (@) —FL oy 2Ll
2ma - 2mla +h) 2mfa—h) e m
. I
E=pj=p—
2m?
Potential difference due to current at &
E a I I | a : pI
Vg-V =—J' E.df=-J' dr; av=—PLI_LP el
BE p}mj ’ dal rl . dma 2ala+h
c a+h
By principle of superposition, 4% = 247'= L _ __FL
m ma+h)

Corrert choice: (3)
For current entering at & the electic field ata distance *r” from & is

pl

pl
e
“ a la+h



Sol:

*18.

Sol:

Ta.

Sol:

Sol:

1.

Sol:

2.

Sol:

3.

_A
2

Correct choice: (1)

@ 3 2 (A

Ay S r?

i1)

Consider a wraform sguare plate of side “a” and mass “m’. The moment of inertia of this plate about an avis perpendienlar to
its plane and passing through one of its cormers is

T 2 4 2 S 1 3
(11 lzrm ) 3ma (= 61’:& (4 lzrrﬂ
P2
I=1 md?=—— Y [ P
an + +m[‘5] 3ma

Correct choice: (2)

Anexperiment is performed to find the refractive index of glass using a travelling ricroscope. Inthis experiment distarnces
are measured by

(11 ameterscale provided on the rderossope (2} a srrewgange provided on the microscope
(31 avernier seale provided on the rderoscope i) a standard lahoratoryscals.

Correct choice: (3)

& horizortal overhead powerline is at a height of 4 fror the ground and carries a ourrent of 100 & form east to west. The
magnetic field direclybelow it on the ground is (g = 4 = 107 T a™

{13 5% 107" T southwrard {31255 107 T northwrard

{3 2.5 % 107 T southward () 5% 107 T northweard

poto s ST
dq v

Corxrect choice: (1)

The speed of zound in oxygen (Og) at a certain termperatore iz 460 ms . The speed of sound in helinn (He) at the same
fe rperatore will be (assurne both gases o be ideal)

(19650 s (20 330 mat {3 460 ma {4y 500 st
~RT

7=
My

ag0= | BT o v BT
%1 e

= T =302=4680 = 149 msT

Correct choice: (none of the answers & correct)

& SV batkery with internal resistance 20 and a 2V B,
battery with indernal resistance 1 £ ave connected to a 10 1 i
02 resistor as shown in the figure. The current in the 10 Wl T
Teaiator is ay 1022 —T o
(1003 4Pty (02T 8P 0Py —f 1
(02T 48Pt By (00EaP 0P, P

Eikp 243 _ 5x1+|:—2:lx2 _003A

T hl +Ry +Rr,  2xl+10x2+10x1
Correct choice: (1)

& body of mass m = 3513 ke is moving along the x-axis with a speed of 500 ras™. The ragritude of its moreentura is
recorded as



Sol.:

84

Sol.:

5.

Sol.:

*#i.

Sol.:

g

Sol.:

{13 17.56 kg ms™ (231757 kg ms™ (317 6 kg ms™ {4y 17.565 kg mas™

p=nw=33513=300=173563 kg ms"

Since remult should have only 3 significant digits
L p=176kg me™

Correct ¢ hoice: (3)

L yorking transistor with its three legs marked P, Qrand B is fested using a multitneter. Mo conduction iz found beteeen P
and ). By connecting the common (hegative) terminal of the maltimeter o Boand the other (posittve) ferroinal to P oor Q)
sotne resistance is seen on the multireter. Which of the following is true for the travsistor?

(17 Ttis a pop transistor with B as emitter (23 [t is an npm transistor with B as collector
(37 It 13 an npw transistor with B as base (47 Ttis & pmp transistor with B as collector

Correct ¢ hoice: (3)

L block of mass 0.50 kg is raoving with a speed of 200 me? on a srooth surface. Tt strikes another mass of 1.00 kg and
then thew movve together as a single body. The energy loss during the collision is

(130677 (230347 (330167 4y 1.007

Usirg o rmentorm conservation, 0.5xd=15xv = v=%ms"1

2
Loss of energy = |:[1§>< 0.5= D?]—%xl.jx [%] :| =1 —13 = 06717

Correct choice: (1)

& wave travelling along the x-axis is described by the equation wix, t)=0.005 codux — ft). If the wavelength and the tirae
period of the wave arve 0.08 moand 20 g respectively, then ceand pin appropriate units are

(1) =104 510 (2 @=1250 p=2 (3 0=2500%, p=n (4) o= 008 520
T T 20 T T
an 2= ) _dm dn
=% Tpogs e BEgTo AR

Correct ¢ hoice: (3)

Twno coaxial solennids are made by winding thin insulated wire over a pipe of cross sectional area & = 10 cra? and length
=20 crn. If one of the solenoids has 300 turns and the other 400 tuns, their routal inductance is (g = dn = 107 Tm &A™

(1342 nx 107 H (1 24nx 10+ H (M2dnx 107 H (448 nx 104 H

M=MNEN2A

Correct ¢ hoice: (2)



8.

Sal:

0,

Sol:

a0,

Sol:

& capillary tobe (&) is dipped i water. Another identical tube (B) is dipped inoa soap-water solution. Which of the following
shows the relative natore of the liguid colarans in the two tdes?

iy (2

{3) {4

Swrface tension of soap solution iz leas than soface tension of water.
Correct choice: (1)

& jar iz filled with two non-rairing ligmids 1 and 2 having densities py and pg,
respectrely. & solid ball, made of a materal of density s, 1= dropped inthe
jar. It comes to equilibriom in the position shown in the figure. Which of the
following is true for py, py and @7

(1) P <P < g 2 opr<p oy
3 P3P P i) Py ps P

Heavier liguid settles dowr at the bottom

80, <Ry

Pz < g, otherwizse, ball will sink

p3 = p, othereise, ball will floatin ligod 1
PLE P <R

Correct choice: (2)

Suppose an electron is attracted fowards the onginbya foree % where ‘K’ is a constant and v is the distance of the electron

frora the origin By applying Bohr mode] to this syetem, the radius of the n® orbital of the electron is found to be “r,” and the
kinefic energyof the electron to be “T,. Then which of the following iz tue?

{1}Tnl:=:l,rn-xn {E}Tnuxl_,rn-:cng
i}

(4) Ty independent of 1, £, «cn

L b _nh
n 2n
me? k 2 1 4 1 L
Alg —=— = nw* =k = T, = —1nv* ==k, which iz independe nt of 1.
A E 2
p = nh  nh
2mm Jnydlm
=0

Correct choice: (4)



Firechong © Chestions Mo, 91, 32 and 93 qre based on dhe following paragraph.

Wae propertsy of electons implies that they will show difftaction effects. Davisson and Germer demonstrated this by
difftacting electrons from crystals. The law governing the diffraction from a crystal is obtained by requiring that electron
waves reflected frorn the planes ofatorms in a crystal interfere constructrvely(see figure).

Incoming ] Chitgoing

Electrors 1 Electrons
d

C ystal plane

01.  Electons accelerated by potential ¥ are difffacted frorm a crystal. If d = 1A and 1= 30", ¥ should be about (h= 6.6 = 107 Jg,
m,=91x% 100 kg e=16x 1077C)
{13 500% (31000 (32000 ¥ (v

Sol.:  For constructive interference, path differe nee = ni
From the giver fizure, path difference =WIP+HPN = 2d cos 1

- Sdeosiem = A= Y24 /_,..-’
n
||15|:|
bleg A = Tﬁi P—o—c—o—i—
————r—F————

2
[ﬁ] =11_Jﬂ = 7 = 50n*

i}

Forn=1, %V = 30 ol
Carrert choice: (4)

02, Ifastrong difffaction peak is ohserved when electrons are incidentatan angle 17 fiom the nonnal fo the cryetal planes with
distance ‘d” between them (see fizure), de Broglie wavelangth Agg of electrons can be caleulated by the relationship (nis an
integer)

(1) 2ds=in =1yg (&) deosi= g (3 deimi =1 5 (4 2deosi= gy

Sol.:  Forstong peal path difference = ngg
LoAdeosi=nhgg
Correct ¢ hoice: (4)

03,  In an experiment, electons awe rmade to pass theough a

narrowr slit of width d° comparable to their de Broglie .

wavelength. They are detected on a screen at a distance “T° e a— I,

frorn the slit (see figure). Which of the following graphs can A ¥=10

be expected to represert the naraber of electrons ‘N’ detected o T

as a funetion of the detector position *y* (v = 0 corresponds to N

the rraddle of the shif)? . o .
W i W W
[ ] [ -~ -~
I 2 W 3 *

(w Ni—éi (2 N‘—éid (B N 4 (4 He a

............... N o

Sol:  After diffraction electron be s will spread.
Corrert choice: (2)



o4,

Sol:

a5,

Sol:

*04,

Sol:

o

Sal:

0.

Sol:

In the circuit showr, & and B represent tao inputs and C Ao——

represents the output. The civewit repress nts C
(1) HAND gate (21 DR gate B 4

(31 MCR zate (4 &0 gate

Correct choice: (2)

& thin spherical shell of radins B, has charge Q) spread uniforaly over its swrface . Which of the following sraphs most clossly
represents the electric field E(r) produced by the shell in the range 0 <t < oo, where ris the distance from the centre of the
shell?

E(y E(y) E() E(y)

(1) ‘ + (2 ) () i::
R . B! o R

For given situation, electric field inside the shell is zetn and is ireve mely proportional 1o r8 for a point outside the shell
Correct choice: (3)

Abodyis atrest atz =0 Att =0, it starts rowing in the positie 2 -divec tion with a constant acceleration. &t the same instant
another body passes floough x = 0 moving in the positive x direction with a constant speed. The position of the first hody is
grvenbyx(t) affer titne t and that of the second bodsby xgt) after the same tirae mderval. Which of the following graphs
correctly describe s () — %70 asa fimetion of tirme 7

(1) (1) {x13) {1
(1 oy (3 i

0 t o t % t o t
:»:1=;—at2 ahd xq=vwt X xl—x2=é—at2—vt

= X2 = %&tz -t

Att=0, % 1= 0 and at any time ddﬂ}n

Correct choice: (1)

Relative perrnitinvity and permaeability of a material are =; and p, respecttvely. Which of the following walues of these
cjuar tifie s ave allowed for a diamagnetic material?

(1) 5y =05 pp =05 (2 e =15 pp=1.3 (35 =035 =13 (4 5 =15 p =03

For diatnagretic material, 0 py <1 and for any material = >1
Correct choice: (4)

& planet in a distant solar systerm is 10 times more masstre than the earth and its radins is 10 times smaller. Given that the
escape velocity from the earth is 11 kra 57, the escape velocity frorn the smface of the planet would be

{13110 kst (2011 kan st (311 kas™ ) 11 krn s
Vi M By
MM e
Ve YMy Ry
M By
V=Vl gt =11{km/g)a1 0210 = 11 0km /s
] 1

Correct choice: (1)



00,

Sol.:

*100.

Sol.:

101.

Sol.:

*102.

Sol.:

L thin rod of length °L7 15 Iang along the x-awis with its ends atx = 0 and x =L Its linear density{ mass/length) waries with x
I
as k[%} . where ‘n’ canbe zero or any positive uaber. If the position xey of the centre of mass of the rod is plotted

agaimat “n’, which of the follvwing graphs hest approxitnates the deperdence of %epr onn?

Bin Xom Xy XM
L _____
(3 4
e L
] . ] .

Correct choice: (3)

The dimension of magrnetic field in ML L, T and © (Coulorh) is ghven as
(13 MT- ! (3 WMT 201 (3 WLT ! (4 WTC

Jae F=1iH

b2 [%}[E-][L] & [Bl=ur-ic]

Correct ¢ hoice: (1)

& paralle] plate capacitor with airbetween the plates has a capacitance of @ 1F. The separation between its plates 1s *d”. The
space hetween the plates is now filled with two dielectrics. One of the dielsctic has dielectric constant +5 = 3 and thickness

% while the other one has dislectric constant +; = @ and thickness % . Caparitance of the capacitor is now
(13 40.5 pF () 2025 oF (3118 ¢F (4 45 pF

C, =9pF=EDA; 1 dis +2d13

d C EDP&K]_ EDPHCQ
Q Eu;ﬁh a
K] =3.%3=6 4 C=ET=EIPPFJ=4D.5}JF

Corrert ¢ hoice: (1)

Ln athlets in the olyroapic gares covers a distance of 100w in 10s. His kine tic energycanbe estimated o be in the range
(1320,000T - 50,000 1 (212,000 - 50007T (33200 7-5001T (H2=10"T-3= 10°]

Lgzuming average speed of athlete to e v
100 a

= =10
10zec e

W

. estirnated kinetic energy K = ;—mv2



*103.

Sol:

104

Sol:

*105.

Sol:

Lat mass of athlete lies between 40 ke and 100 ke
20000 < K < 5000
Correct choice: (2)

& spherical ao0lid ball of volume W is made of & material of density @y, It is filling theough a lguid of density gy (pg < P
Aggurne that the lepid applies a wiscous force on the ball that is proportional to the square of its speed w,
18 Fipn= —kvi{k =0). The terrminal speed of the ball is

k k k k

The ball will acquire ferrnital speed in the state of equilbrinm
E?pgg+ku2 -Vmg=0

- Vg oy = pg)
k

Correct choice: (3)

552 E

Shown in the flgwe is a meter-bridze st up with all
deflection in the gabeanomweter. The walue of the

%

unknowh resistor B, is é ?

al b

I £

(1) 110 &2 (2 55 0 & rr—— 2
(313750 (4) 220 &

I

For balanced meter bridze (rnll deflection)
55 20
E @
R=220 o
Correct choice: (1)

While measaring the speed of sound by perforrdng & resonance colunn experiment, a student gets the first resonance
condifion at a colurm length of 12 cm during winter. Fepeating the sarne experiment during summer, she measures the
colurnn length to be ¥ cm for the second resonance. Then

(1) 54=x =36 (D3=x=18 (N1E=x (4w =54
v _¥
a4f  dx

x = 3[%]: = (sdem) -

Agwvelocity of sound increases with ternperature, V'V
%> 3dem
Correct choice: (4)
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