PART-A

MATHEMATICS
Solwtio ne of SET-IS
Mote: Questions with (*) mark ave from syllahus of class XL

*1. The mean of the nurabers @, &, £, 5, 10 iz 6 and the wariance is 6 .20 . Then which ore of the following gives possible walues
of @ and &7

(1ya=1 b=6 (7 a=3 b=4 (3 a=0, b=7 (4) a=35 b=2

) 2
Sol: Varianse is E_x—[ﬁ] —63 and [E]mﬁ (given)
n n n

2® +h2 +64+25+100
)
5
Correct choice: (2)

—36=62 = a*+b* +9=340 = 2® +6¥=25

2 The vector d=od +27 +pk lLies in the plane of the vectors B =i+ and & = j+k and bisscts the anglébetwebh 5 and
¢ . Then which one of the follwing gives possile values of o and p?

i1 o=2 p=1 (D=1 p=1 (He=2, p=2 e =1k =2
Sol: v &0 and & arecoplanar. =  [d5 3] =0 = a+p=2 e
Also & bisscts the angle between § and § . = d=afp+i] = &1[@] i)
2

Corapating (i) with 3=ced +27 +pk, we get A =+/2, - o=1and p =4, Which Alss%atisfies (1),
Correct ¢ hoice: (2)
3. The non-zern vectors &, & and & are related by & =35 and &= —75 \Then the angle between & and & is

n n
(= (dn i 4 3

SoL: Clearly @ and & are anti parallel.
5 Anglebetween @ and & ism.
Correct ¢ hoice: (2)

*4,  The line passing through the poirts (5, 1 @ PansntEyb, 1) crosses the pz-plane at the point [EI, g, _zﬁ] Then
(1) a=8b=4 12 d=38 h=1 3l a=2, b=3 () a=4 b=4§
SL: Equation of given line in symmetric [is ""25 = ;'11 = f‘“ =2 )
- - -a
By point on (1) c e, (5520, T+BH-10, a+A0-a)) L)
[D,g,—g] Liesdm i) = l=% -]

Using Cidipin (W) and eormparing with ghven point we get a=@8 b=4
Correct ¢ hoice: (1)

5. N hAstaight lines x: =L f - 3;3 and xf =L ;3 =‘ZT'1 intsrsectat a point, then the integer k is equal tn
(132 (2)-2 (3)-5 (5
Sol: 0 Two given lines are infersecting.
11 -2
E 2 3|=0 = Fk=-3 isthe required integral walue.
Ik 2

Correct ¢ hoice: (3)



Sol:

Sol:

Sol:

Sol:

*1lh

Sol:

The differential ecuation of the farnily of circles with fixed rading 5 units and centre on the line p=21isz

(W -2y =25- (p-2)° (2) [x-2p = 25-(p -2
@ (= 2p? = 25— (p-2)° (4) (p-2p? =25-(y-2f
Equation of circle can be [x—a)* +(p—-2)% = 25 (D)
= a=x+{p-2)p" (i)

Using (1) in (D), we get (p-20° p = 25- (p-2)°

Correct choie: (1)

Leta b ¢be anyreal nurbers. Suppose that there are real mumbers 2, p, 2 notall zero such that » = ¢y +3g, y&= azfey and
z=br+ay. Then a® +b2 +c? +2abe is equal o

(120 ()1 (32 (<l
1 —¢ -h

Lecording to gien condition ¢ -1 & [=0 = a* +b% +¢* +2abe=1
B e -1

Correct choice: (2)

LetAbe asouare matrix all of whose entties are integers. Then which one of the dollowing 12@ue?
(1 Ifdet A=H | then AL exists and all its entries are infegers

() Ifdet A=H, then A~ need notexist

(Z11fdet A=H | then A1 eyists bt all its entries are not vece ss8r1 liinte: SeEE

(D Ifdet A=+, then A~ exists and all its entries are hobL-ifitege rd
Cibviously (1) is the correct answer,
Correct choike: (1)

The uadratic equations x%—6x+a=0 and 4% -cx%6 =0 have one root in common. The other mots of the first and
second eguations are integers in the ratio 4. 3. Thew the cofnmon root is

(133 (2)2 31 44
Letthe roots of x2 —6x+a=10 be o dpand the soots of r® —gx+6 =0he o, 3p
w+dp=a .
daup=a i
wt3p=c A1)
and Gup=46 i

(i) and () 2 S8
1! ecpuifion ducesta x2 —6x+2=10
Clearly ces 2 and p =1

L Cormienroot s 2.
Correctchoke: (2)

Honw rany diffe rent words can be formed by jutobling the letters in the word WISSISSIPPT in which no two 5 are adjacent?
(e 7c, 21 7%, By et o, 4 6.7 85

|
IL 4l and 2P%s can be arranged by ﬁ and in the & gaps 4 5 can arranged with 3(:'4 ways, s0 tofal ways are

1.%¢, Boy
Correct choie: (2)



SlIlI cosxy

Let [= _[ x and J = I—dx Then which one of the following is trus?

{1)1<%m1>2 (E}I}%a.ndj{ﬁ (3) r:»%mu}z () r<%m;<2

1
ginx sinx giny 2
We know that T2 < 1 when xe(l, ) = T <ir = I—-:—
7 17573

cCosx

x

<3

eain 2257 o L pren xefn ) = J'
ooV .

Correct ¢ hoice: (4)

The area of the plane region bomded by the curves x+2p% =0 and x+3p? =1 izequal to

2 4 5

1y = = 3= 4 =

3 (4 3 (3 3 i)

x+2y2=ﬂ = y2=—% pardhola

r+3pd=1 = p? =—%|Ix—1:l parabola

Solvirg equation of two parabolas siranltane ously, we get x= -2, y ==1
Lyea of the region ARCA

1

j 2 _1+3?) g |- J'[y?—l)a;v -

1] a

Hernee awa of region bounded by ghve n curves is equal to %

Correct choice: (2)

sinx dx

— Iz
. n
SN X —=—
{ 4]

The <ralue of 1"5].

(1) x+lo 51 x——

) x+ln4 x——

Lt xmch
x4

(21 x-log

(4 x—log|si

-h-|:=l

II
F
Il
|
+

= it

. n
. sn{f +—]
ﬁ[ﬂdx=ﬁj—4df=lﬂ+mtf:l df=f+1-:uge|sinf|+c

=

+¢ =xr+log, +c

Correct choice: (1)



*14.  The statereent p— (g— p) is equivalent to

Sol:

15.

Sol:

1a.

Sol:

(1) p—(png) (2) p=(pesg) (3 p=(p—gq (4 p—(pvg)
v g pug g=p | p=lg—=pl | p=lpvg
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 choke: (1)
a5 a2,
The walue of cof cosec §+tan 7 is
4 5 ] 3
I — N = N = Ay
I”1?‘ (}1? (}1? (}1?
5 2 3 2 242
cofl cosec™]| 2 |[+tan | 2 | [=cof tan™ Z+tan ! = |=cof| tan? 4 3
3 3 4 3 -3 2
4.4

ol G ol ()

Correct choice: (3)

Directions: Cuestions rwber 16 to 20 are Ssseffion-Beasody type gquestions. Each of these guestions contains tan
staterents: Staternent-I { Bssertion) and 5taterme n@NBeasoniE ach of these gquestions alan has four altermatie choizes, only
one ofwhich iz the correct answer. Vou have togélect theycorrect choice .

LetAbea 2« 2 matrix with real entries Let Db the @+ 2 identity matrix. Denote by tifA), the suw of diagonal entries of A.
bssume that A% =T

Staternent-1: If A= and A= -0 then detdl=-1.

Staternent-2: If A=J and A7, then t4)=0

i1 Staterent-1 is true, Stale medit-2is Bue; Staterent -2 is not a correct explanation for Staterent-1.
(21 Staternent-1 iz true, Stateknent4is falze.

(3) Staternent-1 is false, Statement-2 is true.

i) Staterne rt-dis trie, Statement-2 is toe; State ment-2 13 a correct explanation for Staterent-1.

I_;etfl:[a E’}
o d
A% =0 W e +bo=1, bo+d? =1, [a+dib=0, [a+dc =0

1 0
St of all possible matrices if we consider A = |:EI 1:|, then trd =0.

= Statement-2 18 wrong.
Ggamif A=), then |A|=—1

= Staternent-1 is correct.
Correct choike: (2)



*1T.

Sol.:

*18.

Sol.:

Let p be the staternent “x is an Drrational raraber”™, g be the staternent *p is a transcendental nurnber”, and » be the statement
“risa rafional ruraber BT p 15 a transce ndental morobe ™,

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

Staternent-2: »is equralent to -~ pr o q] )

i1 Staterent-1 is true, Staternent-2 is true; Staternent -2 1s ot a corect explanation for Statement-1.
(2) Staternent-1 is true, Staternent-2 is false.

(37 State rnent-1 1= false, Staterme nt-2 15 true.
i Staterent-1 is true, Stateraent-2 1z true; Staterne nt-2 1z a corvect explanation for Staterment-1.

P : x1s an irrational nurober
g pis a ranscendental rmber
¥ xisarational roaber Y p iza transce ndental wowabe

= r~pirg

51igarp

5~ [pesg)

2 q ~p ~g r 3 peg | s
VP gorp Alp s~ a)

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

Clearly 5 and » are not equivalent = Statement-1 is falze.

len 54 and ¢ oare not equivalent = Staternent-2 1salso false. Heregonone of the option is cormect.

In a shop there are fove types of ice-creams available. AehildBuys six ice-crearns,

Staternert-1: The raraber of different ways the chald candiny the six ive-crearns is 10 s

Staternert-2: The wwaber of differe nt wavethelehild carn buy the six ice-creatns 1= equal to the naeber of different waw of
arranzing & &'z and 4 B’z in a row,

(1) Staterment-1 15 true, Statermentd igdmel Statement -2 1s not a corect explanation for Statement-1.

(2) Staternent-1 is true, Staterne nt-2 1afEle.

(37 State rnent-1 is false, Staterne nt-@is true,

i) Statement-1 1z true, Sfateiment-2 1s troe; Staterme nt-2 13 a correct explanation for Staternent-1.

Staternent-1: Nurgber ofgaye = number of hon hegative integral solutions of the equation T3 +75 47547, 475 =48

= |5+5—1C'j_1 h 1|:||:v4
.o Staternent-198 wrong.

Stateinerti2: Numher of different ways of amanging 64 sand 4 B'siname= — =102,

. Statement-2 18 correct.
Correct choice: (3)



*19,

Sol:

+20.

Sol:

+21,

Sol:

22,

"
Statement-1: > [ +1)7C, = [p+2)2™,

¥=0

o]
Staterment-2: 1T T =42 ol +x .
D0 RC 7 =)

¥=0

(1) Statermernt-1 is true, Staternent-2 is te; State ment -2 is mot a correct explanation for 5 tatement-1.

(21 Staternent-1 is true, Staternent-2 is falze,
(3) Staternent-1 is false, Statement-2 is true.

i Staterent-1 s true, Statement-2 1z tue; Statement-2 iz a corre ot explanation for Staterment-1.

n

¥=ll

Staternent-2 15 tme.

H
Putting x=1in{i), we get »  (r+1). "G, =(n+2).2"".

¥ull
Staternent-1 15 also tre.
Correct choike: (4)

1

Staternent-1: For everynatoral nuwber n2 2, L+—+ ...... +— 41

W2

Staternent-2: For eserynatiral numwber » = 2 ..I'n n+1) < n+l .

n M n n
ZI:J‘ +17C, 2 = ZJ‘ RN +Z roat = an e xr'1+z R xt =l (1 8
Fudl ¥l ¥l Fudl

(1) Staterent-1 is true, Statement-2 is tue; Statement -2 is not a @omeét ehplanation for Staternent-1.

(21 Staternent-1 is true, Staternent-2 is falze,
(3 Staternent-1 i= false, Statement-2 is true.

() Statermernt-1 is tue, Staterent-2 is tue;, Statementt 1z Qporre@t e xplanation for Statement-1.

Staterment-2: q.";-c Wi+l 1stroe for nz 2.

Staternent-1: o7 < Ym+]l = 2 <43 <l . Wn

HMonar JE{\E = I—}L

V2 n

G = %>%

Coizechchoxe: (4)

The corguzate of a complex nuober is 1—1 Then that complex nuober 1s
i

-1 -
W Y =

Correct choike: (1)

Let Rhe the real line. Consider the following subsets ofthe plare R=<FR:

1
W



Sol.:

23

Sol.:

*24,

Sol.:

*25,

Sol.:

26.

S=1{lx, yly=x+land 0< x< 2}

T={|:x, _}r:]:x—y is aﬂintegfn}.
Which one of the following is tre?

i1 518 an eguivealenee relation on Rbut Tis rot () Tizan equrvalence relation on Rbut £ iz not
i3 Meither Snor Tisan equiealence relation on R (4 Both Mard Tare equivalence relations on B
For &, p==x+1

forreflexive x=x+1 = 0=1

= Xis not reflexmee. S0 .8 can notbe equrealence,

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

x—yel then y—xrel = Tizayometrie also.

Now x—pel and p-zel = x—zel = Tis transitive also.

Henee Tis an eguiralence relation.
Correct ¢ hoice: (2)

Let f:N—Y be a finction defined as fix)=4x+3, where ¥ ={p e N: y=4x+3for some B N} Show that /' is
irwertible and its irsrerse is

W gh)=13 @ gb)-23 @ b= 22 & gh)=ar

Clearly f is bijective function so it is irertible

- y=3_ _»-3
F=dr4+3 = 7 =x = g[y:l— 7

Correct ¢ hoice: (2)
AR is avertical pole with 5 at the ground level and A at the topgh mamfinds that the angle of'elevation of the point A from a

certain point Con the ground 15 60°. He moves aweay from the polefalongihe line 5o a point D such that C0 =7 m. Frorm
Dithe angle of elevation of the point A is 45%, Then the heightof the ple is

T3 T3 1 T3 1 T3
h ) h . &
tanrﬁ[r“:E A0 amd tan45°=m ...
= T+EB=h = Bl=h-T k
From (i) = {3 = Ju-aE % = Fh-h=745 5° A0
h=-1T L TmC B

7 7430y +1)
h= =

V3-1 NN Y

Correct ¢ hoice: @)

& die ig throwm, Tet A be the event that the rrber obtained is greater than 3. Let Bhe the event that the murber obtained is
less thn SWEhet, FlAw F) is

2 3
{18l 45 (35 40

WAOE= 11,2, 3 4, 5,6 = FAUE=1
Correct ¢ hoice: (1)

Ttis given that the events A and B are such that P[A) = P[A|3)=1§ and PI:BIH)=%.Then P(E) is

1
e

2 1 1 1
3 () = & 4 =



Sol:

+27.

Sol:

+28.

Sol:

+20,

Sol:

*30.

Sol:

*31.

Sol:

P[ﬂ]=P|;AﬁB) -~ 1_=P|;AﬁB) e
R F(E] 2 FB)
P[%]=P—L‘:(%§} = %:% = P(Anﬁ)=é. Putting the value of PLA~E] in(i) = P(B):Exé:%

Correct choice: (1)

& focus of an ellipes is at the origin. The directiz is the line » = 4 and the eccentricity is 15 Then the lengthafithe serou-

major axisis
4 5 B 4
1y — = 3= g4y =
(1) 2 i) 3 i3 2 i) -
. . . . |D—4| 2 2 3a ]
Perpendicular distance from focusondirectny = ———=—-ge = d=da-— = d=—m=a= =
" ] 2 2 3

Correct choice: (3)
& parahiola has the origin as its focus and the line x =2 as the directrix. Then the vesles of the pardhola 1sat

(10, 1 (22,0 (30,2 (h 1, m
WVertex willbe roid-point of 7 and B, i
5o, (1, 0)

T

Correct choice: (4) \
E Il > %
0, /v (2,0
r=12

_._.—'-""'.

The point diaree tricall vo pposite to the point AT 03 on thedeircle % + 3% +2x +4y-3=10 is
(1) -3 -4) (2) (344 (3) 3 -4 4 -3 4)

Given x2 +p° +2x 44y -3 =0 Cdire (4 -2 m
iz the mid-point of Pand Jso xp = -50%Ewd pq=-4 Q P

= -3, -4) (7. ) v (1, m

Correct choice: (1)

The perpendicular bigector OF the line segraent joining P, o) and Q[,i:, 3) has p-intercept 4. Then a possible wvalue of kis
(1= id) -4 i1 i 2

Equghion of\pe rpendic ular bisector of F{1s p —% = [.i:— lj[x— ':il]

8-

Eintercept is, == = k=1

Correct choice: (2)

The first two terms of a geometric progression add up to 12, The swn of the third and the fourth terms is 43, If the tertng of
the geometric progression are alternatel v positire and negatie | then the first texrn is

(1312 24 (34 (4 -12
LetGF, a ar .:zrg, @ Oiven at+ar=12 and @® +a’ =42 = czrglil+r:l=48. Sorf=d = =42

r=-2, then a=-12
Correct choice: (1)



32

Sol.:

KX S

Sol.:

KL 8

Sol.:

35

Sol.:

Suppose the eubic x? — px+g has three distinet real ootz where p =0 and g = 0. Then whichone of the following holds?

(1) The cubic has minirma athoth E and —E (2) The cubic has maxima atboth E and —E

() The cubiz has minitma at —E and maxima at J;Z

I

(2 The cubic has minirna at J;Z arnd maxima at -

Let _fl:x)= Pe -pr+g
FE)=31 -

For mazxira or rinima fx)=0 = x=iJ;Z

Fox)=6x = F[x)>0 for I=E and f7(x)<0 for J.’=—J:

Correct choice: (3)

Led [

Hovwr manvreal aolutions does the eguation x7 +14x7 +16x7 +30r—560= 0 have?
{133 (4] 3 (337 41
Flx)=2" #1427 11627 4302560 3
Flx)=7x% 4700 +482% 4300
5 f izincreasing alen lim fx)=co; lim f(x)=—en
X—ron K——n
Clearly fix)=0 have exactlyone real root.
Correct ¢ hoice: (4)

Let _f[x)=[(x‘1:'5mﬁ 221 Then which one offR fbllowinis frue?

1] if x=1
i1y f iz differentiable at x =0but notat x=1 (2 Fis differentiable atx =1tmtnotat x=10
(31 f iz neither differentiable at x= 0 noratg =1 () f iz differentiable atr =0 and atx =1
s 1 . i hsinl—El !
flxl= (r- :'Smﬁ ox=l RFf)=lim— = limsin—, which does not exist.
0 if x=1 =0 h =0 h

v 1 [x=1) 1|
£ I:D:I_Slnx‘l_(x—l:lz msx—1|

Correct c hoice: (1)

The solutionef the differential equation ::—‘}I ara satisfying the condition pil)=1 is
oz

(lyré i1 (2 p=xlnx+x () p=lnx+x (4) y = x1nx +x°
e . R N
ax X dx x
1
Fag L
3

_}l.l= -[l.l—dx+c = L lnrte
x b1 x

' y|:1)=1, soe=1 = yp=rlox+z
Correct ¢ hoice: (2)



*3i.

Sal:

*3T.

Sol:

*38.

Sol:

*10,

Sol:

*40,

Sol:

4l.

Sol:

4

Sol:

*43,

PART-B
CHEMISTRY

Which one of the following is the correct staternent?

(13 Chlorides of both berydlinrm and aluraindurn hawve bridged chlonde strochores in solid phase.
21 BeH o 2WH; 15 knoam az “norganic berzene’.

i3 Boric acid is a proforde anid.

i) Berylinrn e xhibits coordination marvber of s

Inorgavic berzene i3 BMsH,, Boric acid is a Lewis acid and hersdlinmn exhibits co—ordination raraber of 4 only. BeCl; and
L1C1; hoth e xhibit bridzed stoctures in the aolid state.

Correct choice: (1)
The treatrnent of CH;IEX with CHyC=C-H produces

(13 CHy—C=C-CH, (2 CH, (3 CH,-CH=CH; (43 H- C=C T H,
CH,MgX + CH,-C=C-H— CHT + CH,-C=C MgX
Correct choie: (2)

The correct decreasing order of prority for the fimctonal groups of organic compoiinds ing the [TPAC systern of
niorne nelatare 1s

{1y -CHO,-COOH, 50:H, “CONH; (2) -CONH,, JEHO, —50:H, CO0H

{3y -COOH, -50.H, -CONH,, -CHO 4y -50:H, 800 H, JCOHH,, -CHO

The correct decreasing order of prorityfor the fune ioral groups according deedTTRET nadne nelatore 1s
-C0OyH = -50:H= -CONH; = -CHO

Correct choice: (3)

The pl, of a weak acid, H& iz 480, The pky of a weak bage, BOH s 478 The pH of an agueous solution of the
comresponding salt, BA, will be

(1701 (2922 (31958 () 479

B* + 4™ + H;0 —=BOH + Ha

pH = ;_pKw+ %pKd— ;_pKf % (14+45064.72197.01

Correct choie: (1)

The hydrocahon which can react with sodigin iniouid arenonia is
(1) CH;CH=CHCH; LV CH,CHU=CCH,CH; (3) CH;CHCH;C=CCH,CHLCH; (4) CH:CH,C=CH

CH,CH,C=CH —22 ., of8H,C=0Th* + %H;,’T‘

H;

Correct choke: (1)

(Hven ELHI&= Q72v, E;t_,&m = .42 V. The potential for the cell
Cr| Cr'" (0B (0.01 1D | Fe is
(13038 ¥ (2 026V (026 {40339V
gt T ag) — 200 ag) + 3Fels)
AY 0 00059, [Cri? 0059, on®
Ealn B oop, ~ Eeone ™ ¢ 1c.g[FEE+]3 042-(-072) - — lugmﬂl}E 026V

Correct choice: (3)

Lyont of oxalic acid present in a solntion can be deternined byits fitration with FKIWO, solation in the presenee of Hp5 0.
The titration gives unsatisfactory result whe n carved out in the pressnee of HC, becanse HC1

(1) reduces perrang anate to n®*.

(2 ocidise s oxalic acid to carbon dioxide and water.

i3} gets oxidised by oxalic acid to chlorne.

{ehh furmishes HY ione in addition to thoss from oxalic acid.

KWk, can oxidise HC also (along with H,C,0,) into CL, and itself gets reduced to Ivn®™

Correct choie: (1)
&mong the following substituted silanes the one which will give rize o cross linked silicone polymmer on hordrolysis is



Sol.:

Sol.:

Sol.:

*46.

Sol.:

47,

Sol.:

(13 BySicl, (20 55101 (31,51 (4) BSiCl,
|

OH R—Sli—D—Sli—R
n Hyl | : "
n BEiC; TI:IICP nR—Sli—DH — ? f[] Cross linked silicore polymmer

OH R—Sli—D—Sli—R
t? ]
I
Correct choice: (4)

Creidising poweer of chlorive in agueons solution can be determined by the parameters indicated helows

1 o 1 [+
— A — Aot
%Clzﬂg] R TN CIT) ety 1T

The energyivveoked in the cormersionof

15011-:51 to CI"(ag)
(nsing the date, AgcHaq =240k mol™, 4 Hiy =349 KImol™, apaH =581k mol™) will be

(13 —50 kT rao 1™ (2) +H 20 B ranl (3) +152 kT ranl {4) -610 kT mol?

AH = [%x zqn]+.:-349:| +(=381) = ~610kT ol

Correct choice: (1)

Which of the following factors is of no significance for rasting sulphide ges 16 the oxides and not subjecting the sulphide
ores to cartbon reduction dive ofl

(1) Wk tal sulphides are less stable than the corresponding oxides.
(2 CiZy iz more volatile than C5;.

i3 Ik tal sulphides are thermodymariic ally rore stable $han C5 5
() CCy is thermodymarndcall v rmoze stable than Cog

WG + 0 — 2N+ C5; ; AG) = posiing

WD +C —— AN 4+ C0p . AG; =negative

This suggests that CO; is the rmodymarmical i pimresatable than ©35;. Ivetal sulphides are thermod snamically rmore stable than
T35, while retal sulphides are morestshle thati the corresponding oxides.

Correct ¢ hoice: (1)
Four species are listed belgar:

(i) HCO3 @iy H;0" (31 H3Oy 4y H3O:F
Which one of the followanggs the correct sequence of their acid strength?
(L) i = (1) = (igh =g () (i) = (1) = (1) = (1) (3) (mv) = (1) = (1) = (1) () (i) = {it) = (1) = (1)

The decreasifig order of acidic strength is
HS@E = 00 HSO; = HOO3
Correct ¢ hoice: (1)
Whigh one of the following constitates a group of the 1s0e lec tronic species?
(1) O, N, 037, 4 (2) My, O3, HOY, CO (3)C4, 07, CO, HO (4 MG, ¢4, CHY, I

[soelectronic species possess sare nurcber of electrons. HOF, C3=, CN- and H;, each hawe 14 electrons and thus are
soelectronds.
Correct choice: (1)



Sol:

*40,

Sol:

S0,

Sol:

sl

Sal:

52,

Sol:

*53.

Sol:

Phenol, when it first reacts with conce rirated sulplomic acid and then with conee nirated nitric acid, ghees
i1 prnitropheniol (21 ratrobenze ne (37 2,4 A—trnitrobernzene (4} o—nitrophienol

OH H H
CwH ML,
C H.50,
) sesn, C?f ., 5’

The temperature is not mentioned, so it canbe assumed to be oo teraperatore at which ortho is the stable product,
Correct choice: (1)

Thelicnnimticn;enﬂlalpgrcnfh;nﬂmgen atorais 1.312 % 10° Jraol™, The energy required to excite the electron in the ator frora
?1} ?;;1;: 1I]51.$:m|:|1'1 (2) 924 % 10° J paol™ {3)8.51 % 10° J paol™ () 6.56 = 107 T rpl™
I Bci e LT
CE
AE=F;-B =(-322x 10 +1312 % 10" J racl™ = 924 2 107 T zaol ™.
Correct choice: (2)

=328« 10¥ Trol? , Ep=-1312%10° Jraol?

The orgavic chloro corapound, which shows complete stereocherical frme ralon duting a 5l reactiofy s

{13 (CH5),CHZI (21 CHLC1 (30 (CH5CHCL ) (CH; 001

Sy reaction 1s shown by prirmary halides more than secondary halides and secondérlialides goore than terbary halides.
Correct choice: (2)

Toluene iz nitrated and the resulting product is reduced with tin and hydvdchklone Go0@ The product so obtained 15 diazotized
and then heated with cupeons broraide. The reaction mdctare so forred o Ghtains

i1} mixtore of o— and p-bromoaniline s 2 i ke o— and rm-bromotoluenes
i3 raxhure of 0— and phrorotoluenes (4rragehare of 0— and p-dibroraobhe nzete s
CH, Y CH; ) CH, Y H,
CHj @/NDI E_::j/lmi @-NICI_ Br
G S e T g P
' CH3 CHS CH3 CH3
HOp g HH; MC1TT Br

o—and p-bromotobietes
Correct choke: (3)

In the following segue nee of WERtIOns, the alkene affords the cornpound “B°
CH,CH=CHEH, =2 g 20 . p

m

The cormpdnnd Bis
(1) CHOM,COR (2) CH,CHO (3) CH,CH,CHO (4) CH,COCH,

O
CBeCl=CH-CH, —% CHB‘CHH fH‘CH3 _BVED L SoHOHO + HO + 20

A
0—0 (E)
(4

Correct choike: (2)

Which one of the following peairs of species have the same bond order?
(1) OF and CH~ {2) HO" and CH* {3) CH™ and NO* {4) CH™and CH*

Sare bond order would be for the species which have sare nurdber of total electrons. CH™ and NO™ both have 14 elele trons
and will heve a bond order of 3.

Correct choke: (3)



54,

Sol.:

55,

Sol.:

*Ah.

Sol.:

=T,

Sol.:

5B

Sol.:

50,

Sol.:

*al.

&t B0°C, the vapour pressure of pare liguid “A7 iz 520 i Hg and that of pure liguid “B” is 1000 e Hg. If & mixtore
solution of “A7 and ‘B boils at 80°C and 1 atra pressure, the amount of “A” in the mixtare is {1 atra = 760 o Hg)
i1 42 raol percent (23 50 rnol percent (33 52 rnol percent (4 34 rnol percent

Pp=760= PR, + PRp =520 5, + 1000 {1 - %)
= % or 50 mol percent.
Correct choice: (2)

For a reaction %HHEB, rate of disappe arance of “A7 1z related to the rate of appearance of “B by the expression

1y - AL _ dE (o - AN _ 4B ¢y - A _ 1 E] (y - 38 _ 1 BT
dt dt dt dt dt 2 dt dt 44t

—2dlA] Rate of reac ion with respect o0 &

%% = Rate of reaction with respectto B.

-2dfa] _ 1d[E] d[A] 1 d[E]
dt 2 dt 7 dt 4 dt
Correct choice: (1)

The ecpulibrinm constants KP. and KPQ for the reactions 2 === 2¥ and 7 === F{+ @ refpectively are in the ratio of
1.9 Ifthe degree of dissociation of X and Sbe equal then the ratio of total pressires at thesE@guilihna s

(hl:3 219 (3130 (hl:1
Let iratial raoles of 2 and 2 taken are *a” and b’ respectmvely.
L=y Z—="F +0Q
Iibles at equlibriurn — afl- o) Jace, Iibles at equilibriuin. bllsed boo bo
o (Zaw)? Pp a o) ? Pr,
Boall-a) all4a) Fo Bil-c) bl+a)

Bp % L Pn 1

K, FPr, 9 P 36
Correct choice: (3)
In context with the industrial preparatifm Sf hgmbagen from water gas (OO0 + H,), which of the following is the comect
state rnent?
(13 H; 15 remiomeed through occlusign wadh Bd.
(23 CO is oxidised to OOy with steafin the presence of a catalyst followed by absorption of ©O; in alkali.
(3300 and H; are fractiondlly separated nsing differences in their densities.
iy CO is reraosred by gheorption in@gueons CuyCly solution.

Catabyet 2Ha0H
CO + Hy + Hi=—300, + 2H2WN32003 + HO

AT Fas ?
Correct ¢ holeedi2 )
In whigh ofithe following o tahedral corplexes of Co {atorde nurber 27), will the magnitude of A, be the highest?
(L0 ] (2) [Co(MH:) ™ (3) [Ca{CHI] T (4) [Ca{Ca0

Nhgnitide of &, will be highest with the strongest ligand. Since, CH™ is the strongest lizand of all, thus would lead o a
Stealir separation between t  and e porbitals.

Correct ¢ hoice: (3)

The coordination nurber and the oxidation state of the element “E” in the complex [Elerny(C001HD; (where (en) is
ethidene diamine) are, respectivelsy,

(1) dand 3 (26 and 3 (36 and 2 (4 4 and 2

ien and oxalate ion are both bidertate ligands, Co—ordination nunber of E in the complex =(2 = 2y +(1 = ) =4,

Crridation state of E in the complex = [x +(-2) = +1] = +5.

Correct ¢ hoice: (2)

Identifiyrthe wrong staterment in the following:



Sol:

6l.

Sol:

62,

Sol:

63

Sol:

64,

Sol:

65,

Sal:

G,

(1) Ozome layer does not perrndt infrare d radiation from the sun to ®ach the earth.

(2 Aeid rain is mostlybecanse of oxides of nitw gen and sulphnr.

31 Chloro fluorocarbons are responsible for ozone lawer deple ion,

(4 Greenhouse effect is responable for global warreing.

Oizone layer prevents the ulira violet radiations andnot the infraved radiations fromm the santo reach the earth,.
Correct choie: (1)

Larger nmrber of o xidation states are exhibited by the actinoids than those by lanthanoids, the main e ason being

i1 more energy diffe rence between 51 and 6d than between 4f and 5d ofbitals,

(21 more reactTe natire ofthe actinoids than the lanthanoids.

{3} 4f othitals more diffused thanthe 5f orbitals.

(4 lesser evergy differe nee hetween 5fand 6 than betaeen 4f and 5d orhitals.

The energy difference between 5f and 6d 1z lesser than that betaeen 4f and 5d orbitals. Thus, in actinoids) the eléetrons can
be rernoved from 5 as well as éd, s0 more number of cxidation states are exhabited by them.

Correct choice: (1)

In a corapound, atores of elerent ¥ form cop lattice and those of eleraent 2 oceupy 20532 of tehahedtal voids. The forrula of
the cormponnd will be

(1) XY (d) &Yy (3) Z4¥s () Zq¥5

Huraber of effectie ¥ ina unitcell =4

1

Furmber of effectre 2 ma unit cell =8 =

La | b

SIII, formmla of the cump:uund= :{15;3?4 = 2133?1;4= X4¥3
Correct choke: (3)

Grold rrebers of protective colloids (&, (BY, (C) and (D) are 050, GEOTOE,10 and 0005, respectively. The correct order of
their protective powers is

(1) (h) =(C) = (B) = (I} (2) (B) = (L ={&) = (C) (LN = Ly = (C) = (B) i) (C) = (B) = (L = (&)

Leaser the value of gold ruwker of a protective colloid, better is W protecte power. 5, (A) < (Cy = (B) = (I

Correct choice: (1)

The wapoar pressure of water at 2070 15 175 mmHg . I 18 g of glucose (O Hy00) is added 0 178 2 g of water at 20°C, the

vapor pressure of the resulting solntion willbe
(1) 16.500 rran He (23 173250 Hz (3 17.675 rn Hg (43 15.750 reee Hg

Moles of glucose = o= 0.1, males 4 H;O0%E 22 5 9
120 13
01xE
o5

P° -F
5 _ moles of gluwdse 475, =
Fa roles of wrates
Py=17325€m He.
Correct choicgn(2)
Bakelite istinhitaved framm phenol by reacting with
{1y CH;COCH; (2) HCHO (3 (CH,OH), (4 CH;CHO
Phenal RHOHO 24 Dk_ and p-hrdroxshenzydaleohol JL} Bakelite
Correctchoke: (2)

The absolute confizuration of

HOC O,H
} 7 “on

HO H

e |}

(13RS (215, R (3135, 5 (B R



Sol.:

*BT.

Sol.:

of.

Sol.:

*Bg,

Sol.:

0.

Sol.:

CoOH OH
E

E
-
S W C.H
HO H H

Correct ¢ hoice: (4)

For the following fheee reactions a, b, ¢, equilibrinm constants are ghen:

a OOy +Ho gy —= Clulg)+Halg) K
b CHy(g) + Hig) —== CO{g) +3Hsz) ; K
o, CHylz) + 2H O == Cluz) +4Hi(z) , K
Which of the following relations iz comect?

(1) K = Kk (2) K3 -Kj =Kf (3) Ky K5 = K (4 1K = K,
COig) +HOfg) == CO{g)+Hag) ; K
CHyg) +H,Og) —= CO{g) +3Hig) ; K

CHyg) +2H,O{gl == COuig) +dH;ig) , K=K =k
Correct ¢ hoice: (1)

Standard entropy of 2, ¥, and XY, are 60, 40 and 50 JK 7 mol™, respectively. For the reaction, ;—XI + %YI—} ZV.,

AH =30 KT, tobe at equilibrinm, the termperatnre willbe

(L TS0 K (211000 K (31250 K {4) 500 K
%xz + %ﬂfg — HV3 ; AS=350- |:[6Dx%]+[4ﬂx%]:| =0 TKT - A= 30T - AC = AH - TAS
At equilibrinm, AG=0 , - AH=TAS ; T= AH _ 300007 _ g

A5 —ang -l

Correct choice: (1)

The elec trophile, E®attacks the benzene rng o generate fhe Tdermediate s—corplex. Of the following, which o—coraplex s
of lowe st eners ¥

o N, Gy

H H
{1 E (4 H () (4 @<E
E

H® "E
Lreniurm lon (F—corplex) fonved Wirtheattack of electrophile on ratrobe nzene at angrone of the three positions is leas stable
than that formed by the attack of ele ch@phile onbe nzene .

Correct choice: (4)
o-D={+-glucoze and F-D<{+i—glusose are
(1) anormers (2} enantiomers (3) conformers () epirmers

o= +H—glucosé, andyi-B—{+)—luwose are those diastereomers that differ in confizuration at C-1 atom. Such isomers are
referred as anomets.

Correct c hoice: (L}



TL

Sol:

*T2.

Sol:

*T3.

Sol:

*Td.

PART-C
PHYSICS

This question containe Staternent-1 and Statement -2, Of the four choices ghven after the statements, choose the one that hest
describes the two staterments.

Staterment - I Energyis released when heavy nncled undergo fission or light nueled nndergo fugion.

and

Staterment =2 For heawynuclel, binding energy per nucleon increases with increasing & while for Light nucled it decreases
with increasing 2.

(1) Staterent -1 iz tue, Staterment- 2 iz toe;, Staternent -2 15 nota correct explanation for Statersent-1

(21 Staternent —1 15 true, State ment- 2 15 false

(3 Staternent -1 1= false, Statement- 2 is te

id) Staterment -1 is true, Statement- 2 is trae, Statemnent -2 is a comect explanation for Statement-1

Correct choke: (2)

This guestion contains Staterment-1 and Statement -2, Of the four choices given after the staferments, chose the one that best
describes the tan staterments,

Statement —I: For a mass I kept at the centre of a cube of side “a” the flux of gravitational feldg@ssing through its sides 1s
4 @ Gl

and

Statament - 20 If the direction of'a field due 1o a point souree 15 radial and its depekdfrice Bn the distance ‘" from the sonrce is

gTveE a3 Lg , its flux theongh a closed swface depends ondy on the strevgth of the sdmrce enclosed by the swface and noton
¥

the size or shape of the surface.

(11 Staterent -1 is tue, Staternent- 2 is true, Statement -2 is not @eorect Beplavation for Statement-1
(21 Staternent -1 1s true, Statement- 2 15 false

(3 Staternent —1 is false, Staternent- 2 iz true

(4 Staterent -1 is tue, Staterment- 2 is true |, State medt - 28,8 cortect e xplavation for Statement-1

f By 8 = - 4m0M, 0= — B031

Correct choike: (4)

Two full twms of the circular scale\of a s zauge cover a distance of 1 mm on its main scale. The total moober of
drvisions on circular scale is S00Fmthes, it 15 found that screw gauge has a zero erxor of — 0.03men. While mreasuing the
diareter of a thin wire, a studsnt note@ the tain scale reading of Zram and the moober of cireular scale divisions in live with
the mainscale as 235, The diareter of wire 1s

(13367 rarn ()3 32 rarn (31332 o (4373 o

Least count = Dﬁj_r;cm= 0.0 Iream

Zero error = — DU Then

MWleasured dhardigten= 3 ron +35 = 0.01 i =3 .35 rmm
Corfented diarme ter = 3.35 roen — (- 0.03man) = 3.38 mm
Correct choie: (2)

Loh insulated contaiver of gas has too charmbers s parated by an insulating partition. One of the charbers has wolome Vo oand
containg ideal gas at pressure Py and temperature Ty, The other charber has wolume Wi and contains ideal gas at pressure Py
and terperature Tp. If the partiion is removed without doing any work on the gas, the final equilibrivrn temperatore of the
gas in the container will be

1y BTy +P V3T 2 Ty Ty [Py ¥y +F V)
Pl‘i.Fl +P2‘if2 P]_H]_T]_ +P2H2T2
3 TT4(Fy¥y +Fa¥y) ) VT +P VT,

Pl‘ifng +ngjT1 Pﬂfl +Pj TJ;



Sol.:

T5.

Sol.:

Ta.

Sol.:

T

Interral energy of the system will remain corserved
|:I]1 + 11 ):“,T = ﬂ]_Cle +ﬂgc V'Tﬂ

By Ba¥a b BW BVa
RT,  FT, R R

Correct ¢ hoice: (3)

7= DL EW + BV,
Plvng + ngng

& student roeasures the focal length of a correx lens by putting an doject pin at a distance “u” from the lens and measuring
the distance %" of the image pin. The graph betoreen "0 and 57 plotted by the student should look like

wicrm) wiera)
(W _/ @ \
- ufera) 5 ufer)
Wi “{cmm)
(3 / @ \
9] ufcrny 0 ule )

111

——
Correct ¢ hoice: (1)

Birections: (uesfions Mo, 70 and 77 qre based on the fdllowing paragraph

Congider ablock of condncting raterial of resistivity *p’ shown in the figuie. Cinrent T enters at *A” and leawes from *I0
We apply superposition principsl fo find woltage AV developed betoeet®B” and “C°. The caloulation is done in the

following steps:

i1) Take current ‘T7 entering from “A7 and assurne it to spreadyiseer a herisphe rical surface in the block.
(i) Calevlate fleld Efr) at distance “t” from Abyusing @hin’s 3% E = o, where 57 15 the current per nnit avea at "

(1) Fror the “t" de perdence of E(r), obtain the potesitial Wi at ‘v

i) Bepeat (1), (i) and (i) for ewrent 77 leaving "D Aridbaupetpose results for “A7 and D7

AV measured between Band C 1s

(2 M @) — o pa—.
2nd 21:&+bj Eﬂa—bj Ta ‘JI'&+bj
. I
E:p]:p_
I ?
Fatenfial difference due to current at &
7 ol [ 1 I il
VeV =-J' E.df:-J' dr, av=-P| 2| P
BTC pgm2 ' 2‘JI|: riL_'_,:l Ina  2ala+h)
C a+h
ol

B principle of superposition, AV = 24Y'=

Ma ﬂia+bj

Correct choice: (3)
For cwrrent entering at &, the electric field ata distance ‘t” fror & is

pl ol

a la+h

i)



Sol:

*78,

Sol:

7o,

Sol:

Sol:

*1.

Sol:

82

Sol:

13,

fl pl Fl
1y — A — 3 4y =
{)22 (}42 “gm? Hrz

Correct choice: (1)

Consider a nriformn aguare plate of side “a” and mass “m’. The moreent of inertia of this plate shout an axis perpendionlar to
its plane and passing through one of its comers s

T2 2 2 3 2 RIN-
(1} lzmi ) 3m& (3 ﬁm () lﬂm

2 2
1=xm+mz=ﬂ%+m[_] RENE

Correct choie: (2)

&n experment is performed to find the refractoee index of glass using a travelling ric rosc opeglnthis experment distances
are rneasured by

(11 ameter scale provided on the i rossope (2 a screw gauge provided on the microscope
31 avernier scale provided on the wderoscope (4 a stardard laborato ryacale

Correct choice: (3)

& horizontal overhead powerline is at a heightof dim from the ground apd cariegla cwrrent of 100 & fom east to west. The
maghetic field directlybelowr it on the ground is (= 4n = 107" T natishy

(13 5% 107 T southoarard (28 1077 T northorard

(31 2.5 % 107 T southward (@) 54107 T northward

p-tod_s g7
4q r

Correct choike: (1)

The speed of sound in oxyzen (Og) at & cesffain @pmperatore s 440 s, The speed of sound in helinn (He) at the same
te rperature will be (assure both gases to beidzal)

(13 650 st 20 830 s (3} 460 ms {4} 500 ms™
+R.T

v
My

40= | IR i, v=1|'ﬂ D)
S 3w d

= Th= 3 08 <80 = 1419 s

Correct choie: (o ne of the answers & correct)

LY hattery with ntermal resistance 20 and a 2V B
Batterygith intermal resistance 1 £2 are conmected to a 10 ! i
fresistor as shown in the fizure. The cwrrent in the 10 & Wl 2%
reglator is 20 1052 —T T
{1y003 & F;to0 By (21027 AP 0Py —{ !
(0274 F;to By (40034 Py to Py P,

Bty +E04 _ 5><1+[—2)><2

=00348

T +Bn+Rr;  2wl+l0x2+10x1
Correct choike: (1)

& hody of raass mo= 3.513 kg is moving along the x-axis with a speed of 500 wms™. The rmagnitade of its mormentimm is
recorded as



Sol.:

84

Sol.:

5,

Sol.:

*B6.

Sol.:

g7

Sol.:

(1) 17.56 kg ms™ (29 17.57 kg ros™ (3117, 6 kg rs™ (4) 17.565 kg ms™

p=tww =3513x500=17565 kg ras?

Since result should hasee only 3 sigrificant digits
L p=176 kg ms™

Correct ¢ hoice: (3)

& working transistor with its three legz marked P, O and B is tested using a wodtirneter. Mo conduction is foard betseen P
and Q). By connecting the common (negative) termminal of the mnltireter to Boand the other (positive) terminal to P a@figy
sorne resistance is seen on the multireter. Which of the following is true for the transistor?

(131t iz a pop transistor with B as emitter (27 It iz an npn transistor with Boas collector
31 It iz an npm transistor with B as hasge (4 It iz a pop trangistor with B as collector

Correct choice: (3)

& block of ruass 0.50 kg is raoving with a speed of 200 ms™ on a swaooth swrface. It strikes anothebyas®e of 1.00 kg and
then thesy miove together as a single body. The energy loss duing the collizion iz

(130671 (230347 (3016171 (410071

Using o mentumm conservation, 0.5x2=15xv = V=%ms'1

2
Lossof energy = |:[1§>< 0.5= @F]—%xl.ﬁx [%] i|=1 —15 =0a7]

Correct choice: (1)

& wave teavelling along the x-axis is described by the equation Wk, t)= 0005 coss — pt). If the wave length and the time
period of the wave are 0.02 rwand 20 g, respec in@ly, then cafd B in approptiate units are

(1) @=004 .10 (2 w=1350n B=L (3) &= 25007, f=n (4) =008 o _20
T A0 b n
n In n In
=—=—=25‘J‘[ = e— e
Y 008 B Vv ) K

Correct ¢ hoice: (3)

Two coaxial soleflids ate made by winding thin inmlated wire over a pipe of cross sectional area & = 10 cr® and length
=20 cn. If one of the solenpids has 300 tuns and the other 400 turns, the ir mutual inductance is (g = 4nx 107 Tma™

(1942 nx 105 (N24nx 104 H (N2dnx 1071 (Hagnx 104 H

M=MN:}N2A

Coirrext ¢ hoice: (2)



8.

Sol:

490,

Sol:

a0.

Sol:

& capillary tube (&) iz dipped in water, Another identical tobe (B is dipped in a soap-water solution. Which of the following
shows the relative nature of the liguid coluroms in the teo tubes?

(1) {2

{3 ()

Swrface tension of soap solution is less than swface fension of water.
Correct choice: (1)

& jar is filled with two non-reixing Lgwids 1 and 2 having densities pp and pg,
respeciteely. A aolid ball, made of a material of density s, 15 dropped indthe
jar. It comes fo equilibriom in the positon shoown o the figure. Which of (the
tollowing is true for py, py and p?

(L p<p <P 12) praps <y
(3 Pa<pL<my i) pr>ps rpg

Heavier liguid settles down at the hottom

S0, Py <

Pz < g, ofherwise, ball will sink

p3 = p1, otherwize, ball will float in ligad 1
P1 <R3 <Py

Correct choice: (2)

Suppose an electon is athragied toggrards the ornginbyra force k where ‘K’ iz a constantard °r" is the distance of the electron
r

fror the origin. Byapplying Bohr rode] to this syetern, the radius of the n® orbital of the electron is found to be “r’ and the
kinetic energy@fthe'electron tobe “T,". Then which of the following is tue?

(1) Ty, Dy, B (2) Ty oe L, 1, o 0
8 n
(3) T % Iy o’ {4) T, independent of 1, 1, «cn
I
L=£ = =n_h
2n 2n
etk 2 1 1

Also T =k = Tn=5mv2 =k, which is independent of n

L = nh  nhk
2 Jmylan
L*n

Correct choice: (1)



Directions - Cuesfions Np, 91, 92 and 83 qre based on the following paragraph.

Wawre properts of electrons implies that they will show diffraction effects. Davisson and Gernmer deraonstrated this by
difftacting electrons from crystals. The law governing the diffraction from a crystal is obtained by requinng that electron
waves reflected from the planes of'atorms in a crystal interfere constructmrels{zee figure).

Incomming . Chtzoing
Electroms 1 Electroms

————————4— C1yrstal plane

91.  Electrons accelerated by potential V are difftacted frora a crystal. Ifd = 1A and 1= 30", ¥ should be about (h= 6.6 10745,
m,=91x 10 kg e =16 107°0)
(Lys00% (2) 1000 ¥ (3) 2000 ¥ (450§

Sol:  Forconstructive interference, path difference = ni
From the given figure, path difference = WP+ =2d coz i

- Jdeosi e = 1= Y24 /f
i
||15|:|
blen A = Tlﬁl P—H—t—c—
——

2
[EJ ELLLN T

n W
Forn=1,V = 30 wolt
Correct choice: (4)

02,  If'a stromg diffraction peak is observed when electrons g8 incident at an angle 17 fior the nonnal to the crystal planes with
distance ‘d” between them (see fizure ), de Broglie wavelenzth dAgpof electons can be caloulated by the relationship (r iz an
Infe ger)
(1) 2dsini =niyp () deos 1= 1184 (3) deini =1l gp (4 2dcosi= gy

Sol:  Forstrong peak, path difference = rigg
» 2dcosi=nhgg
Correct ¢ hoice: (4)

93  In an experiment eleshons aw @rade to pass through a

varrow slit of width Udeotuparable o their de Broglie E |

wavelength, Thesfame, defected on a screen at a distance T I,

from the shit (see fizuredWhich of the following graphs can . ¥=10

be expe ote diigeptesent the nureber of electrons “N° detected o T

as a furnetion of theldste ctor position *v (=0 corresponds to :I

the mifdle afithe slit)? . D .
ki v ki K
[ ) [ ] -~ -~
* ......................... = F Y

(1) Nt—ei @ N¢—<1d (3 N 4 Ne a

............... N >

Sol:  After diffracion electon bearm will spread.
Correct choice: (2)



04,

Sol:

05,

Sol:

0,

Sol:

a7,

Sol:

+0g

Sol:

In the cirenit shown, & and B represent tao inputs and C Ao——]

tepresents the output. The circuit represe nis i
(1) H&HD zate (2) OF. gate Eie I

i3 MOR. gate (4 LMD gate

Correct choice: (2)

& thin sphercal shell ofradius B has charge ) spread uniformlsy over its surface . Which of the following graphs most clossly
represents the electric field Eiy) produce d by the shell in the range 0 £ ¢ < oo, where 1 iz the distance frorn the centre of the
shell?

E(1) E(1) Efy) E()

(1) + @ @ ml:
R R B! o g |F

For given situation, electric field inside the shell is zero and is irvesely proportional to 1? foga poind eutside the shell.
Correct choke: (3)

& bodyiz atrest atx =0, Attt =10, it starts moving in the positove x-divection with'a copstant @eceleration. &1 the same instant
another body passes through x = 0 moving m the positive x direction with a constaft speed. The posiion of the first bodyr is
grvenbyx(t) after tirme t and that of the second bodsybyr 20t after the z880® tvae intdreal. Which of the f0llowing graphs
correctly descrbes () — xq) asa funeton of time

{31 —g) (=gl {30y~ (=gl

(1) (2) ,- &) z_‘ (4)
a t s ; s t s t

1 1
:c1=§elt2 and xp=wt &L xl—x3=5&t2—vt

= X, =%&t2 —wt

Ltt=10, %1, =0and at anytizge dﬂ%:ﬂ
t

Correct choice: (1)

Relative perraittmetshand permeability of a material are =; and pg, respectrvely. Which of the following walnes of these
cuantifies are lldwed for a diamagnetic material?

(1) 5 = D & 0.5 (e, =15 p =13 (3 e, =05 p =135 (e =15 p =05

For disnaghetic material, O <p. <1 and for any material =, >1
Coxrect choxe: (4)

doplanet in a distant solar systern 15 10 times more masstve than the earth and its radivs is 10 times smaller. Grven that the
escape velocity form the earth is 11 ke 5™, the escape velocity from the surface of the planet would be

(13110 kra s (2)0.11 kan s {311 kms? () 11 k™
Vi W Ry
— e 3, e
Ve YW By
M By
M=V it =11(km/g)=10%10=110km/s
2 1

Correct choice: (1)



00,

Sol.:

*100.

Sol.:

101.

Sol.:

*102.

Sol.:

& thin rod of length L7 iz lying along the x-avis with its ends atx = Dand x =L I linear density{ massllength) vatie s with x
L
as l{%] ., where “n’ can be zero or any positive nuaber. If the position xep of the cerntre of mass of the rod is plotted

againgt ‘n’, which of the following graphs best approximates the depe ndence of xpy onn?

Xem iem Xem ¥om
Li——= Li—==

1 2 3 4
(1) @ S e e W

5] " 5] " a] " 5] "

L
% dm Ixh{% dx
(n+1)L

Correct choice: (3)

The dirmension of magnetic field in ML L, T and C (Coulorb) is ghven as
{1y MT -t {2) MT 20! (3) MLT AN {4) WIT 4 -2

Use F=1H

[MLT:‘]= [%}[B][L] o+ [Bl=[partc]

Correct choice: (1)

& parallel plate capacitor with airbeteeen fhel platesdias a capacitance of @ @F. The separation between its plates is *d”. The
space between the plates is now filled wath two didlectrics. Cne of the dielectric has dielectric constant ) = 3 and thickness

% while the other one has dielectfic cofistant £; = & and thickness % . Capacitance of the capacitor is now
{1y 40.5 gF r2h2eds pF (3112 pF (43 45 pF

o =9pF=E|:|P1; AR S +2dI3

d Z EDP:LK]_ EDBKE
DEgh
€] =35, =6 W C=§T=E[9pF)=dIEI.5pF

Correct ¢ hoice: (1)

Lydthle te in the olympic games covers a distance of 100m in 10s. His kinetic energycanbe estimated tobe in the range
{13 20,000 J - 50,000 7 (232,000 J-5,0007] (33200 =500 (2= 100 T-3% 10°]

Logurning average speed of athlets fohe »
100 4

= =10
10zec e

v

. estirnated lanetic enersy K = ;—mv2



*103.

Sol:

104,

Sol:

*105.

Sol:

Let mase of athlete les between 40 kg and 100 ke
20000 « K« 30000
Correct choke: (2)

& spherical aolid ball of wolure V is made of'a material of density py. It is falling through a lguid of density g (pe = m).
bggume that the licuid applies a wiscous force on the ball that is proporbonal to the sguare of its speed v,
ie. Fiionn = -k =0). The terminal speed of the ball is

I:].:I vgpl I:j:l vg(pl_pﬂj (3} .l;';rg 1~ H2 (4} vgkl:'l

k k k

The hall will acepuive terreinal speed in the state of equilirnm
?p3g+kw2 -Vpe=10

Y= [V lo - pg)
k

Correct choke: (3)

556 E

Shown in the fizure iz 4 meter-bridee st up with noll
deflecion in the gabranometer. The walue of the

unknowh resistor B is ? I“'E
B [
[ “
(13110 &2 (2155 0 T — 2
(313750 (4220 0

Forbalanced meter bridze (null defle ction)
55 20
R &0
E=220 0
Correct choie: (4)

While measuring the spegl ofstund by performing a resonance column experiment, a student gets the first resonance
condition at a coluran length@of 18 o during winter. Fepeating the same experiment during suniner, she measures the
colurom length to be x cm forthe gécond resonance. Then

(13 54=x =36 ()36 =x=18 (Nlg=x () x =54
¥ _3%
4 dx

- {%}  (sdem)

Sz velocity of sound incre ases with terperature, V'>V
%> Sdem
Correct choice: (1)



