Q.1

Ans.
Sol.

Q.2

Ans.
Sol.

Q.3

Ans.
Sol.

Q4

Ans.
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The pH of a0.1 molar solution of the acid
HQ is 3. The value of the ionization
constant, Kaof thisacid is:
(1)1x1073 2 1x107
(3)3x 10! (4)1x1073
[1]
pH=3=[H]=103M=aC

_10° 10°
*~ ¢ T o1
S Ka=o?C=(0.01)2x0.1=1x107

=001<<1

Which among the following will be named
as dibromidobis (ethylene diamine)
chromium (111) bromide ?

(1) [Cr (en) Br,]- (2) [Cr (en) Br,]
ﬁ [Cr (en),] Brg (4) [Cr (en), Br,] Br
4

dibromi dobis(ethylene diamine) chromium (111) bromide

2Br en Cr? Br

[Cr(en),Br,]Br

Which method of purification isrepresented
by the following equation :

Ti(s) + 21,(g) 52K, Til, (g) 170K
Ti(s) + 21,(9)

(2) Poling

(3) Zonerefining
[2]

Van Arkel Method

(2) Van Arkel
(4) Cupellation

The compressibility factor for areal gas at
high pressureis
(1) 1+ pb/RT
(3) 1+ RT/pb
[1]

(2) 1 - pb/RT
41

Sol.

Q5

AnNS.

Sol.

Q.6

AnNS.

Sol.

Q.7

AnNS.

Sol.

a
At high pressure : (P+Wj ~P

a
(P+WJ(V —b)=RT

Reduceto P(V —b) =RT

orPV =RT +bP
PV PP
T RT ~ RT

The increasing order of the ionic radii of
the given isoelectronic speciesis

(1) Ca&*, K+, Cl-, &

(2) K+, &>, C&*, ClI-

(3) CI, Ca?*, K+, S

(4) &, Cl-, Ca?t, K?

(1]

Ca?t, K*, Cl-, S* isoelectronic series

The species which can best serve as an
initiator for the cationic polymerization is

(1) AlC, (2) BuLi
(3) LiAIH4 (4) HNO,
(1]

For cationic polymerization the best reagent
will be AICI,

The molecule having smallest bond angle
is

(1) ShCl, (2) PCl,

(3) NCI, (4) ACl,

[1]

NCI, Same group bond angle
PCl, i decrease on moving top
AsCl, to bottom.

SbCl,
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Q8

Ans.
Sol.

Q.9

AnS.
Sal.

Q.10

Ans.
Sal.

The equilibrium constant (K.) for the
reaction N,(g) + O,(g) — 2NO(g) at
temperature T is4 x 10~*. The value of K.
for the reaction, NO(g) — 1/2N(g) + 1/2
O,(9) at the same temperature is

(D) 4x10* (2) 50.0

(3) 0.02 (4) 2.5 x 102

[2]

N,(g) + O,(g) — 2NO(g) ; k, =4 x 107
NO(g) — 1/2N(g) + /2 O,(g); k, =7

1
k, = ﬁ =50Ans.
Iron exhibit + 2 and + 3 oxidation states.
Which of the following statements about
iron isincorrect?
(1) Ferrous compoundsarelessvolatilethan
the corresponding ferric compounds.
(2) Ferrous compounds are more easily
hydrolysed than the corresponding ferric
compounds.
(3) Ferrous oxide is more basic in nature
than the ferric oxide.
(4) Ferrous compounds are relatively more
ionic than the corresponding ferric
compounds.
[2]
Based on Facts
The electrons identified by quantum
numbersn and |:
@n=4,1=1 (b)n=4,1=0
©n=3,1=2 dn=3=1=1
can be placed in order of increasing energy

as
(D) (b) <(d) < (@ <(0)

(2) (@) < (c) < (b) <(d)

) (© <) <(b)<()

(4) (d) <(b)<(c) <(d)

[4]

Valueof (n+1)

@n=4,1=14p 4+1=5
(b)n=4,1=04s 4+0=4
(c)n=3,1=23d 3+2=5
dn=31=13p 3+1=4

orbital having more (n + I) value has more
energy if value of (n+l) issamethen orbital
having lower value of n has less energy.

3p <4s<3d<4p

Q.11

Ans.
Sol.

Which branched chain isomer of the
hydrocarbon with molecular mass 72u gives
only one isomer of mono substituted alkyl
halide?

(1) Isohexane

(2) Neohexane

(3) Tertiary butyl chloride

(4) Neopentane.

[4]

CH, CH,

X, /hv

I
o
I

Mol.wt=72
Neo pentane

Q.12

AnNS.

Q.13

Ans.

CH,
Only one mono
substituted alkyl halide

CH,

Which one of the following statement is
correct?

(1) All amino acids except glycine are
optically active.

(2) All amino acids except glutamicacid are
optically active.

(3) All amino acids except lysine are
optically active.

(4) All amino acids are optically active.

[1]

Glycine CI:HZ—COOH

NH,
Optically inactive.

*
Except thisR — (le—COOH
NH,
Optically inactive.

2-Hexyne gives trans-2-Hexene on
treatment with :
(1) PdiBaSO,
(3) P/H,

[4]

(2) LiAIH,
(4) Li/NH,
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Sol.

Q.14

AnS.
Sal.

Q.15

Li/NH;
_ T ——
CH3—C=C—CH2—CH2—CH3 BirchReduction

CH, H
\ c /
o \CHS—CHZ—CHS
Trans -2-hexene

lodoform can be prepared from all except :
(1) 3-Methyl-2-butanone

(2) Isobutyl alcohol

(3) Ethyl methyl ketone

(4) Isopropyl acohoal

[2]
3 - methyl - 2- butanone

i
ch,‘c,c, CH,
CH,

it will giveiodoform

Isobutyl alcohol
CH3—(‘JH—CH2— OH

CH,
thiswill not give iodoform

Ethyl methyl ketone
i
CH.-C-CH,- CH, It will give

CH(‘CHfOH 1so propyl acohol it will give
CH,

iodoform
The incorrect expression among the

following is

1k = AR -TAS
(D Ik =—"p7

(2) K = e AG°/RT
AGg/gem
(3) AStotal
(4) Inisothermal process, w,
Vi
Invi

=T

=-nRT

reversible —

Ans.
Sol.

Q.16

AnNS.
Sal.

Q.17

AnNS.
Sal.

Q.18

AnNS.

Sol.

[1]

AG®°=AH° —-TAS*=—-RT InK
o TAS-AH°

S InK = RT

The standard reduction potentialsfor Zn?*/
Zn, Ni%*/ Ni, and Fe?* / Feare—0.76,-0.23
and 0.44 V respectively. The reaction X +
Y2+ 5 X2* +Y will be spontaneous when :
(D) X=FeY=2n

(2) X =Zn,Y =Ni

(3) X =Ni,Y =Fe

(4) X =Ni,Y =2Zn

[2]

EoY = EOX

Hence, Y =Ni and X =Zn

Lithium formsbody centred cubic structure.
The length of the side of itsunit cell is 351
pm. Atomic radius of the lithium will be:
(2) 240 pm (2) 152 pm

(3) 75 pm (4) 300 pm

[2]

For BCC: /3 a=4r

3

Sr= 7X351 =152 pm Ans.

How many chiral compounds are possible
on monochlorination of 2-methyl butane ?

1) 4 (2) 6
(38 (4) 2
[1]
CH,~CH-CH,~CH,
CH,
cl/hy
& )
CHgf‘CHfC*HfCHs + CH~C-CH,CH,
CH, CH,—CI
2 form 2 form
(Enantiomer) (Enantiomer)

.. Total 4 Chiral molecules
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Q.19

AnS.
Sal.

Q.20

AnS.

Sol.

Q.21

Ans.
Sal.

K; for water is 1.86 K kg mol!. If you
automobile radiator holds 1.0 kg of water,
how many grams of ethylene glycol
(C,HO,) must you add to get the freezing
point of the solution lowered to —2.8°C ?

(1) 39g (2 279
(3 729 (4) 93¢
[4]
ATf = Kf X m

W /62
or 2.8=1.86 x 1
S W=93

In which of the followng pairs the two
species are not isostructural ?

(1) PF; and BrF, (2) AIF and SF,
(3) CO,> and NO,~ (4) PCl,* and SiCl,,
[1]

F
N N
F/F’—F Bf
| AN
PF U
'd TBP  Squarepyramida
$3d2

For afirst order reaction, (A) — products,
the concentration of A changes from 0.1 M
to 0.025 M in 40 minutes. The rate of
reaction whenthe concentration of Ais0.01
M, is

(1) 3.47 x 10~ M/min

(2) 1.73 x 104 M/min

(3) 1.73 x 10> M/min

(4) 3.47 x 10* M/min

[4]

01M _t42 y 0.05M w2 y 0.025M
oo t,=402=20min
0.693
20min

=3.47 x 10* M/ min Ans.

Now, r=K [A] = x0.01

Q.22

AnNS.

Sol.

Q.23

Ans.
Sal.

Ortho-Nitrophenol is less soluble in water
than p- and m-Nitrophenols because :

(2) o-Nitrophenaol showsintermolecular H-
bonding

(2) Mélting point of o-Nitrophenol islower
than those of m-and p-isomers.

(3) o-Nitrophenol ismore volatilein steam
than those of m-and p-isomers.

(4) o-Nitrophenol showsintramolecular H-
bonding

[4]
OH-._

NO,
Dueto intramolecular H-bond-

ing its H-bonding with H,O decreases.
.. Solubility became less.

In the given transformation, which of the
following isthe most appropriate reagent ?

CH = CHCOCH,
/O/ Reagent
HO
/O/CH = CHCH,CH,
HO

(1) Na, Lig. NH, (2) NaBH,
(3)NH,NH,, 81 (4) Zn - Hg/HCl
(3]

P
CH=CH-C-CH,
Reagnet

CH=CH-CH,-CH,

H

Reagent should not effect — OH and C=C
.. Alkaline medium is best suited

. Wolf - Khischner NH,NH./ oH
IS most appropriate.
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Q.24

AnS.

Sol.

Q.25

Ans.
Sol.

Q.26

Ans.
Sol.

According to Freundlich adsorption

isotherm, which fo the following is correct
?

i 1/n
(1) P

2 —
X et
(3) —<p

(4) All the above the correct for different
ranges of pressure.

[1]
P H X /n
According to Freundlich , —x P

Note: valueof nisconstant for aparticular
system from Freundlich isotherm.

The density of a solution prepared by
dissolving 120 g of urea (mol. mass= 60 u)
in 1000 g of water is 1.15 g/mL. The
molarity of thissolutionis:

(1) 1.02M (2)205M
(3y0.50M (4 1.78M

[2]

Molarity

Nge 120/60 y
" Vguion (1000+120)/1.15
~ 2.05M Ans.

Which of the following on thermal

decomposition yields a basic as well as an

acidic oxide ?

(1) CaCO,

(3) NaNO,

[1]

CaCO, — CaO + CO,
Basic Acidic

(2) NH,NO,
(4) KClO,

Q.27

AnS.

Sol.

Q.28

Ans.
Sol.

Q.29

Ans.
Sol.

Q.30

Ans.
Sal.

Aspirinisknown as:
(1) Acetyl salicylate

(2) Methyl salicylic acid
(3) Acetyl sdlicylic acid
(4) Phenyl salicylate

[3]

cooH §
O-C-CH,

Aspirin
Acetyl SalicylicAcid

Which of the following compounds can be
detected by Molisch's test ?

(1) Amines

(2) Primary acohols

(3) Nitro compounds

(4) Sugars

[4]

Molisch Test is for Carbohydrates

.. Sugar can be detected by Molisch Test.

What isDDT among the following :
(1) Biodegradable pollutant

(2) Non-biodegradabl e pollutant

(3) Greenhouse gas

(4) A fertilizer

[2]

DDT is Non-biodegradable pollutant

Very pure hydrogen (99.9%) can be made
by which of the following processes ?
(2) Electrolysis of water
(2) Reaction of salt like hydrideswith water
(3) Reaction of methane with steam
(4) Mixing natural hydrocarbons of high
molecular weight
[2]
MH +H,O— MOH +H, 1

(Pure)
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Q.31

Ans.
Sal.

Q.32

Ans.
Sal.

Let Aand b be two unit vectors. If the

vectors ¢=4+2b and d=5a-4bare
perpendicular to each other, then the angle

between aand b

T T
(1¥) 3 (2 2
7T T
3 6 (4) 5
[1]
¢-d=0

(a+2b) - (5a—4b) =0
5/a|? + 6ab-8|b|? =0
5+6:-1-1cos9-8=0

o-3_-1_ 4.
Cos —6—23 =3

If theintegral

J- 5tanx
tanx -2
then a isequal to
D1

(3) -1

[2]

Differentiating both sides,

Stanx =1+ a X+ 29nXx
tanx -2 sinx—Zcosx(COS )

dx =x+aln|sinx—2cosx|+k

(2¥) 2
(4)-2

5sinx _a(cosx+23inx)_1
Sinx—2C0SX  SINX—2C0SX
5sinx —a (cos x +2sin X) = sin X — 2¢0s X
4sinx + 2cosx = a(cosx + 2sin x)

2 (2sinx + cosx)
a= - =a=2
COSX + 28N X

Q.33

Ans.
Sal.

Q.34

Ans.
Sal.

Congder thefunction
fX)=|x-2]|+|x-5],x eR.

Satement 1:f'(4)=0

Statement 2 : f is continuous in [2, 5],
differentiablein (2, 5) and f(2) =1(5).

(1*) Statement 1istrue, Statement 2istrue,
Statement 2 is not a correct explanation for
Statement 2.

(2) Statement 1istrue, Statement 2 isfase.
(3) Statement 1isfase, Statement 2 istrue.
(4) Statement 1 istrue, Statement 2 istrue,
Statement 2 is a correct explanation for
Statement 1.

[1]

fx)=|x-2]|+[x-5]|,xeR

—2X+7,
f(x) =13,
2xX -7,

X<2
2<x<5
X>5

92 s

It is clear that f(X) is continuous in R and
differentiablein (— oo, 2) U (2, 5) U (5, »)

.. Statement 2 iscorrect.

Statement 1 isalso correct but Statement 2is
not the correct explanation of Statement 1.

If theline2x +y = k passesthrough the point
whichdividesthelinesegment joiningthepoints
(1,1) and (2, 4) intheratio 3: 2, thenk equals

1* 2 =

(196 @7
29

® % (45

[1]
Since, M dividesA & Bintheratio 3: 2.
.. Coordinatesof M are

6+2 12+2 _(g gj
5 5 ) \55
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Q.35

Ans,
Sal.

A 3 /2 B

1,1 M (2, 4)

«—2x+y=k
M liesontheline2x +y =k

Lk=2 22 g
. - 5 5 - .

Statement 1 : An equation of a common
tangent to the parabolay- = 16+/3 x and the
dlipse2x2+y2=4isy = 2x + 24/3.

43

Satement 2 : If theliney = mx + m

(m= 0) isacommon tangent to the parabola

y2=16+/3x andthedlipse2x?+y2=4, then
m satisfiesm* + 2m? =24,

(1) Statement 1 istrue, Statement 2 istrue,
Statement 2 is not a correct explanation for
Statement 2.

(2) Statement 1istrue, Statement 2 isfalse.
(3) Statement 1isfalse, Statement 2 istrue.
(4*) Statement 1istrue, Statement 2 istrue,
Statement 2 is a correct explanation for
Statement 1.

[4]
Equation of tangent to parabolay?= 16+/3x

iIsy=mx+ %.Aliney:mx+0ista1gent

X2 y2
toellipse?+g =1. Whenc?=a&n?+b?,
16x3
;- =2m?+4

m*+ 2m? = 24

. Onsolving, m®=4or

m?=—6 (not possible)]
T m=+2

T:y:2x+2\/§ &y:—2x—2\/§.

Q.36

Ans.
Sal.

Q.37

Ans.
Sal.

Three numbersare chosen at random without
replacement from {1, 2, 3, ........ , 8}. The
probability that their minimumis 3, giventhat
their maximumise, is

1 2
1) 1 (2 5

1
(@) =

3
) g 5

[4]
S:{1,23,4,5,6,7,8
‘c, 1

P(E) = ic, 5

Let ABCD be a parallelogram such that

AB=3, AD=p and ZBAD be an acute

angle. If T isthevector that coincideswiththe
atitudedirected fromthevertex B totheside

AD, then T isgivenby

@ r=33- 329
(p-p)
. (PG}
(4*) r=—-q+| - a]p
p-p
[4]
T =Ap-d
F-p=(xp-d)p Y ¢
0=Ap-p-p-q :
Ap-p-p-q b P
A= ﬁa A q B
b p
F=—a+(¥jﬁ
p-p
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Q.38

Ans,
Sal.

Q.39

Ans.
Sal.

An equation of aplane parallel to the plane
X —2y+2z—5=0and at aunit distance from
theoriginis

Q) x-2y+2z-1=0
(Q)x—-2y+2z+5=0
(3*)x—-2y+2z-3=0

(4 x-2y+2z+1=0

[3]

Equation of planeparalld tox—2y+2z—5=0
iISX—2y+2z=A\.

Distancefromoriginis1.

|0+0+0—7\,|:1
NP +22+2°
SoA=+3
P:x—-2y+2z=+3.

Ina APQR, if 3ssnP+4cosQ =6 and
4sinQ+ 3cosP=1, thentheangleR isequal
to

T 3n
@ @
5n T
(©) 6 (4*) 6
[4]
3sinP+4cosQ=6 ... (@)}
4sinQ+3cosP=1 ... 2

Squareand add (1) & (2)
24sin(P+Q)=12

, 1
g sm(P+Q):§ ii
T 9o 0 R

" P+Q=Eor 6

But when P + Q = % then (1) & (2) not

sidfied

5n
" P+Q:E = R=

ola

Q.40

Ans.
Sal.

Q.41

Ans.

If f: R — Risafunction defined by

f(x) =[] cos( 2 Jn, where [x] denotes
thegreatest integer function, thenfis

(2) discontinuous only at non-zero integral
vauesof x.

(2) continuousonly at x =0.

(3*) continuousfor every red x.

(4) discontinuousonly a x = 0.

[3]

f:R>R

f(x)=[X] cos( 2"2‘ 1}1:,

[ ] — greatest integer function
Whenx e |, thenf(x) =0

[ C()S(Zx—l
' 2

For x ¢ | thenf(x) isproduct of two continuous
function thereforeitiscontinuous.
.. f(x) iscontinuousfor every real x.

Jn =0fornel]

Statement 1 : The sum of the series
1+(1+2+4)+(4+6+9)+(9+12+16)
+ ... + (361 + 380 + 400) is 8000.

Statement 2: i(k?’ — (k—1)°) =n® forany
k=1

natura number n.

(1) Statement 1 istrue, Statement 2 istrue,

Statement 2 is not a correct explanation for

Statement 2.

(2) Statement 1istrue, Statement 2 isfalse.

(3) Statement 1isfase, Statement 2 istrue.

(4*) Statement 1 istrue, Statement 2istrue,

Statement 2 is a correct explanation for

Statement 1.

[4]
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Sal.

Q.42

Ans.
Sal.

Q.43

Ans.

SL1+(1+2+4)+(4+6+9) +(9+12+
16) + ...... + (361 + 380 + 400)
Clearly number of termsin sequenceare 20.

S2: Zn:(k?’ —(k _1)3) =ndistrue.
k=1

. The sum of given seriesfor 20 termsis
(20)2 = 8000.

Thelength of the diameter of thecirclewhich
touchesthex-axisat thepoint (1, 0) and passes
throughthepoint (2, 3) is

6 5
1) 5 (2 3

10 3
(3%) 3 (4) 5

[3]
(x—h)?+ (y—k)? = k?
Centre (h, k), Radius=k
5
(1-h2+k2=k?} >h=1;k=3

Radi -2 Diamet S
us= 7 . Diameter = —-.

100
LeteA=|2 1 O[.If u andu,arecolumn
321
1 0
matricessuchthatAu, = | 0 | andAu,=| 1|,
0 0
thenu, +u,isequal to
-1 1
-1 -1
(1) (2*)
0 -1
-1 -1
1 1
3) (4)
0 -1

[2]

Q.44

Ans.
Sal.

Q.45

Ans.
Sal.

w N -
N B O
~ O O

up +u,=

N
:

If n is a positive then

(Va+1f"-(v3-1f"is

(1) aneven pogitiveinteger

(2) arational number other than positive
integers

(3*) anirrationa number

(4) an odd positiveinteger

[3]

Ifn=1,

(va+1f (/31 = 4/3.

Anirrationa number.

integer,

Assuming theballsto beidentical except for
differencein colours, the number of waysin
which one or more balls can be selected from
10white, 9 green and 7 black ballsis

(1) 630 (2*) 879

(3) 880 (4) 629

[2]

(11) (10) (8) — 1 =879.
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Q.46

Ans.
Sal.

Q.47

Ans.

Sal.

Anédlipseisdrawn by taking adiameter of the
circle(x—1)?+y?=1asitssemi-minor axis
and adiameter of thecirclex?+ (y—2)?=4
asitssemi-mgor axis. If thecentreof thedlipse
isat theorigin and itsaxesarethe coordinate
axes, thenthe equation of thedlipseis

(1) 4x>+y?>=8 (2¥) x?+ 4y’ =16
(3) 4x?+y?=4 (4) x?+4y*=8

[2]
a=4,b=2
_ X2 yz
—+— =
Elllpsze16 4 1
X2+ 4y? = 16.
, x-1 y+1 z-1
If the line > "3 7 4 and
273 YK _Z R RS
1 > 1 intersect, thenk isequal to
1* 9 2)0
(1%) 5 2
3)-1 4 E
(3)- @3
[1]
, Xx-1 y+1 z-1
If the line > "3 " 2 and
X=8_YK_Z  intersect, th
1 > 1 intersect, en
3-1 k+1 0-1
2 3 4 | =0
1 2 1
2 k+1 -1
1 2 1

= 203-8)-(k+t1)2-4)-1(4-3)=0
= —-10+2k+2-1=0

9
= 2k=9 = k=§.

Q.48

Ans.
Sal.

Q.49

Ans,

Sal.

Let a b € Rbesuchthat thefunctionf given
by f(x) =In|x |+ bx? + ax, x # 0 hasextreme
vauesatx=—1andx =2.
Satement 1: f haslocal maximumat x =—1
andatx =2.

1 -1
Satement2:a= - andb=—.

2 4
(1) Statement 1 istrue, Statement 2 istrue,
Statement 2 is not a correct explanation for
Statement 2.
(2) Statement 1istrue, Statement 2 isfalse.
(3) Statement 1isfase, Statement 2 istrue.
(4*) Statement 1istrue, Statement 2istrue,
Statement 2 is a correct explanation for
Statement 1.
[4]

f(x)=In|x|+bx?+ax,x=0

1
f'(x):;+2bx+a

extremevaluesatx=-1,2

= —-1-2b+ta=0 = a-2b=1 ..(2)
1 -1

and §+4b+a:0:>a+4b:7...(2)

From (1) and (2) a= =, b=—

rom (1) an ()a—z, =2
infr)=2b L= -

againf"(x) = 2 X

= f"(-1)<0andf"(2)<0
= fhasloca maximumatx =—1and x=2.

2

If z+ land IS real, then the point

represented by the complex number zlies

(1) either on the real axis or on acircle not
passingthroughtheorigin.

(2) ontheimaginary axis.

(3*) either onthered axisor onacirclepassing
throughtheorigin.

(4) onacirclewith centreat theorigin.

[3]

2

z-1
Let z=x+1iy

isred
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Q.50

Ans.
Sal.

Q.51

Ans.

Sal.

722 XZ—y?+2ixy

T z1 T (x=D+iy

_ (X*=y?+2ixy) (x—1-iy)
- (x=1)°+y*

2
z-1
= —yxX2-y)+(xX-1)2xy=0
= y(X?+y?-2x)=0
= y=0or x?+y?>-2x=0.

Now, imaginary part of equal to zero.

Thenegation of the statement

"If becomeateacher, then | will openaschoal”,
IS

(2) Neither | will become ateacher nor | will
open aschool.

(2) I will not become ateacher or | will opena
schoal.

(3*) I will becomeateacher and | will not open
aschool.

(4) Either | will not becomeateacher or | will
not open aschooal.

[3]

P =1 be one ateacher.

Q=1 will openaschool.
~(p—>qg=P"~q

= | becomeateacher and | will not open a
schooal.

If g(x)= jcos4t dt , theng(x + =) equals
0

(1*) 9(x) — g(m)

9(x)
@ g(m)

[1].[4]

(2) 9(x) - g(m)

(4*) g(x) +9(n)

Giveng(x) = jcos4t dt
0

X+7

Now, g(x + «t) = j cos4t dt
0

Q.52

Ans.

Sal.

T X+T
= Icos4t dt + jcos4t dt
0 bd

Y X
= jcos4t dt + Icos4t dt
0 0
=9g(m) +9(x)
= g(x +m) =g(x) +9g(r)
but g(x) =0
S g(x+m)=g(x) +9(r) =g (x) —g(n)
A spherical baloonisfilled with 4500 cubic
meters of helium gas. If aleak intheballoon
causes the gas to escape at the rate of 72n
cubic metersper minute, thentherate (inmeters
per minute) at which theradiusof theballoon
decreases49 minutes after theleakage began
is

2 9
(1¥) 9 () 5

9 7
(©) 7 (4) 9

[1]

ven o = [/Z1

t=0

Volume of gas=4500n

t=49 minute,

Volume of gas= 72nt x 49 = 3528~

.. After 49 minutevolumeof gasingdebaloon
= (4500m — 3528n) = 972n

4
. —mrd=972n

3 r=9m

4
Now, V = gnri”

d_V_4 ZQ
a - ™ g

dr
= 4n(92)a

a -2

d = 9
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Q.53

Ans.
Sal.

Q.54

Ans,
Sal.

Q.55

The equation 8™ — eSinx _ 4 = ( has
(2) exactly onereal root.

(2) exactly four real root.

(3) infinitenumber of red roots.

(4*) nored roots.

[4
Let eSNx=k
1
" k_E_4=0 = kZ2-4k-1=0
k=ei"x=2+,/5 =t isgreater thane

= Not possible
and enx=2_./5

=negativei.e. not possible.
. Nosolution.

LetX={1,2,3,4,5}. Thenumber of different
ordered pairs(Y, Z) that can beformed such
thatY < X, Zc X,andY nZisempty, is

12 (2)5°

(3) 5% (4%) 3

[4]

1 can be distributed in two set Y and Z by
3ways.

2 can be distributed in two set Y and Zby
3ways.

3 can be distributed in two set Y and Z by
3ways.

4 can be distributed in two set Y and Z by
3ways.

5 can be distributed in two set Y and Z by
3ways.

(Thethreewaysareether onlyinY or onlyin
Zorinnoneof Y andZ.)

Number of way of distributing each
element = 3°.

The area bounded between the parabolas

X2 = % and x? =9y, andthestraight liney =2
IS
20V/2
(1) 3 (2) 1042
1&7
(3) 20/2 (4) ——

Q.56

Ans.
Sal.

Q.57

Ans.

Let Pand Q be 3 x 3 matrices with P = Q. If
P2 = Q3 and P?Q = Q?P, then determinant of
(P2+ Q? isequal to

(1) 0 (2)-1
(3)-2 (4)1
[
P = QP
P2Q = Q%P

—PXQ=Q- Q%

P2(P-Q)=Q?(Q-P)
PP+QA)(P-Q) =0
|IP2+Q?||P-Q|=0
[PP+Q%|=0 or |[P-Q|=0.

Let X3, Xy ceueeee. » X, be n observations, and
let X betheir arithmetic mean and o2 betheir
variance.
Satement 1. Varianceof 2x,, 2x,, ...., 2X is
452,
Satement 2: Arithmetic mean of

2X 1, 2Ky erey 2% 1S 4X .
(1) Statement 1 istrue, Statement 2 istrue,
Statement 2 isnot acorrect explanation for
Statement 1.
(2*) Statement 1 istrue, Statement 2 isfalse.
(3) Statement 1isfa se, Statement 2 istrue.
(4) Statement 1 istrue, Statement 2 istrue,
Statement 2 is a correct explanation for
Statement 1.

[2]
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Sal.

Q.58

Ans,

Sal.

S2:
_ _ 2%+ 2X, + e + 2X,
ArithmeticMean= N
(XX +Xo)
{5
.. Statement-2isfase
Statement-1
Weknow variance of X,, X, X3, ....... X,
2 2
so 22X (2%
n n
variance of 2X, ; 2X, ; ovvvene. L 2X
2
o2= 4 X, _4(2)9}
n n

Thepopulation p(t) at timet of acertain mouse
species satisfies the differential equation
dp(t

% = 0.5 p(t) — 450. If p(0) = 850, then
thetimeat which the popul ation becomes zero
is

(1) 5n1s (2)In18
(3)2In18 (4)In9
[3]

dp(t) 1

% =2 p(D) - 450

o f ej%ldt =g??

~ p(t) &2 =450 [e M dt +k

. p(t) =900 + ket2
When t=0; P(0) =850
Sk ==50

.. Equation (1) becomes
p(t) = 900 — 50e"2

. when p(t) =0thent=2In18.

Q.59

Ans.

Sol.

Q.60

Ans.
Sal.

A lineisdrawnthroughthepoint (1, 2) to meet
the coordinates axes at P and Q such that it
formsatriangle OPQ, where Oistheorigin. If
theareaof thetriangle OPQ isleast, thenthe
dopeof thelinePQ, is

-1
(1*)-2 (2 >
(3) 2 (4)-4
[1]
Area= ‘1[1—£j (2—m)‘
2 m
y
_ E{m_4+i} ~N(0.2-m)

2 m (1,2)
dA _ X
dx o (1_3,())\
Givesm?2=4 = m==+2 m
.. Aream=-2.

If 100timesthe 100 term of an APwith non

zero common difference equalsthe 50 times

its 501 term, then the 1501 term of thisAPis

(1) 150

(2*) zero

(3) - 150

(4) 150 timesits 50" term

(2]

100 (a+ 99d) = 50 (a+ 49d)
. a+149d=0

and

Tgo=a+149d=0 [From(1)].
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Q.61 Thisquestion has Statement-1 and statement-

Ans.
Sol.

2. Of the four choices given after the
Statements, choosetheonethat best describes
thetwo statements.

If two springs S, and S, of force constants
k, and k., respectively, are stretched by the
same force, it is found that more work is
done on spring S, than on spring S,
Statement-1: If stretched by the same
amount, work doneon S, will be morethan
that on S,

Statement -2 :k, <k,

(1) Statement-1 istrue, Statement-2 is true
and Statement-2 is the correct explanation
of Statement-1.

(2) Statement-1 is true, Statement-2 is false
and Statement-2 isnot the correct explanation
of Statement-1

(3) Statement-1 isfase, Statement-2 istrue.
(4) Statement-1istrue, Statement-2 isfalse
[1]

Stretched by same force hence k X, = kX,
More work is done on spring-1 hence

1 2 1 2
S kx> S kX,
= X1 > X2
=k, <Kk,

Q.62 Thisquestion has Statement-1 and statement-

Ans.

Sol.

2. Of the four choices given after the
Statements, choosethe onethat best describes
thetwo statements.

An insulating solid sphere of radius R has
uniformly positive charge density p. As a
result of this uniform charge distribution
thereisafinitevalue of electric potential at
the centre of the sphere, at the surface of
the sphere and also at a point out side the
sphere. The electric potential at infinity is
zevo.

Satement-1: When a charge 'q' is taken
from the centreto the surface of the sphere,

ae
its potential energy changes by 3—60 .

Satement -2: Theedectricfied at adistance
r (r < R) from the centre of the sphere is

pr
KIS

(1) Statement-1 isfalse, Statement-2istrue.
(2) Statement-1 is true, Statement-2 is true
and Statement-2 is the correct explanation
of Statement-1.

(3) Statement-1 is true, Statement-2 is fse
and Statement-2 isnot the correct explanation
of Statement-1

(4) Statement-1 istrue, Statement-2 isfalse

[1]

_ 3kQ _ kQ
Vanter = — 5 Ve = R
_ ., _9kQ _pR’g
AU =QAV = - = 6cg
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Q.63 A woodenwhed of radiusR ismade of two

semicircular parts (seefigure). Thetwo parts
are held together by aring made of ametal
strip of cross sectional areaSand length L.
L islightly lessthan 2zR. To fit thering on
thewhed, itisheated so that itstemperature
risesby AT and it just steps over thewhee!.
As it cools down to surrounding
temperature, it pressesthe semicircular parts
together. If the coefficient of linear
expansion of themetal isa, and itsYoungs
modulusis, the force that one part of the
wheel applies on the other part is:

(1) nSY AT (2) 2SY AT
(3) 2nSY AT (4) SYaAT
Ans. [2]
Sol. Thermal stress=YaAT
Force developed = Y SaAT
Te—e
)force exerted by the part = 2Y SaAT
Te—e

Q.64 A diatomic moleculeis made of two masses

Ans.
Sal.

m, and m, which are separated by adistance
r. If we calculate its rotational energy by
applying Bohr's rule of angular momentum
guantization, its energy will be given by :

2n°h? (my +m,)n°h?
(1) (my +m,)r? @) 2mym,r?
(m; +m,)?n%h? nh?
3) 2m?mar? “) 2(m, m,)r?
[2]
lo=nh

1
Rotational energy = 5 low? where | = ur?

n%a(m, +m,)

Putting we get E = 2m1m2r2

Q.65 Hydrogen atomisexcited from ground state

Ans.
Sal.

Q.66

Ans.
Sol.

Q.67

Ans.

to another state with principal quantum
number equal to 4. Then the number of
spectral lines in the emission spectra will
be

15
(32
[2]

No. of spectral lines="C,=“C,=6

)6
43

A radar hasapower of 1 kW andisoperating
at afrequency of 10 GHz. It islocated on a
mountain top of height 500 m. The
maximum distance up to which it can detect
object located on the surface of the earth
(Radius of earth = 6.4 x 10°m)

(1) 40 km (2) 64 km

(3) 80 km (4) 16 km

(3]

d= 2Rh = V/2x6.4x10%x0.5 = 80 km

Truth table for system of four NAND gates
asshowninfigureis:

A
D v
B
A|B]lY A|BI|Y
0| 011 0|01
0| 1|1 0| 1|0
(1) 11 0|0 (2) 1,100
1|11|0 111
A|B|Y A|BI|Y
0|1 0] 0 0]l 0|0
0| 1|1 0| 1|0
G riTor1 @riTol1
1|10 1111

3]
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Q.68

Ans.

Sol.

Q.69

Ans.

A spectrometer givesthefollowing reading
when used to measure the angle of aprism.
Main scalereading : 58.5 degree

Vernier scale reading: 09 divisions

Given that 1 division on main scale corre-
spondsto 0.5 degree. Total divisionson the
vernier scale is 30 and match with 29 divi-
sions of the main scale. The angle of the
prism from the above data:

(1) 58.65 degree (2) 59 degree

(3) 58.59 degree (4) 58.77 degree

[1]

0.5 degree
Least count (LC) = —————

30
Reading = Main scale reading + vernier
scale reading

585+ 9 05
= X —
' 30

= 58.65 degree

This question has Statement-1 and
statement-2. Of the four choices given after
the Statements, choose the one that best
describes the two statements.
Statement-1 : Davisson - Germer
experiment established the wave nature of
electrons.

Satement-2: If electrons have wave
nature, they can interfere and show
diffraction.

(1) Statement-1 istrue, Statement-2 is true
and Statement-2 is the correct explanation
of Statement-1.

(2) Statement-1 is true, Statement-2 is false
and Statement-2 isnot the correct explanation
of Statement-1

(3) Statement-1 isfalse, Statement-2 istrue.
(4) Statement-1 istrue, Statement-2 isfalse

[1]

Q.70

Ans.
Sal.

Q.71

Ans.

Sol.

Inauniformly charged sphere of total charge
QandradiusR, theelectricfield Eisplotted
as a function of distance from the centre.
The graph which would correspond to the
above will be:

R r— R r—
E E
t t
€) 4)
R r— R r—
[1]
Einside r
1
Eouts'des *8 r_z

A cylindrical tube, open at both ends, hasa
fundamental frequency, f, inair. Thetubeis
dipped vertically in water so that half of it
isin water. The fundamental frequency of
the air-column is now:

3f

@ @
f

@ @-
[3]

_V. —_
f—x,X—ZL

.,V A L
fzx;Z:EDK=2L
hencef ' =f
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Q.72

Ans.
Sal.

Q.73

Ans.

If asmplependulum has Significant amplitude
(uptoafactor of 1/ eof original) only inthe
period betweent =0stot = ts, then t may be
cdledtheaveragelifeof the pendulum. When
the spherical bob of the pendulum suffersa
retardation (dueto viscousdrag) proportiona
to its velocity, with ‘b’ as the constant of
proportionality, the average life time of the
pendulumis (assuming dampingissmall) in
seconds.

1 2
1) b (2 b
0.693
3 5 (4)b
[1]
=-bv

hencev = v, e™
comparing with N = N g™
1

o A
Average lifetime = "D

A coil is suspended in auniform magnetic
field, with the plane of the coil parallel to
the magnetic lines of force. When acurrent
ispassed through the cail it startsoscillating;
it is very difficult to stop. But if an
aluminium plate is placed near to the cail,
it stops. Thisisdueto :

(2) shielding of magnetic lines of force as
aluminium is a paramagnetic material.

(2) electromagnetic induction in the alu-
minium plate giving riseto electromagnetic
damping.

(3) development of air current when the
plateis placed.

(4) induction of electrical chargeontheplate

[2]

Q.74

Ans.
Sol.

Q.75

Ans.

Sol.

N
a1

N

=N
S

Ul

N

\u\
T = T~~~
0 50 100 150 200 250 300

Timetin seconds —

V involts

Potential difference
|_\
(@)

The figure shows an experimenta plot for
discharging of acapacitor inan R-C circuit.
The time constant t of this circuit lies
between:

(1) 50 sec and 100 sec

(2) 100 sec and 150 sec

(3) 150 sec and 200 sec

(4) 0 and 50 sec

[2]

\V = Ve—t/‘c

at=200sec,V=5V,=25

hence we get 1 = 124.2 sec

A Carnot engine, whose efficiency is 40%,
takes in heat from a source maintained at a
temperature of 500 K. It is desired to have
an engine of efficiency 60%. Then, the
intake temperature for the same exhaust
(sink) temperature must be :

(1) 750 K

(2) 600 K

(3) efficiency of Carnot engine cannot be
made larger than 50%

(4) 1200 K
[1]
Tsink
04=1- 7 0 = Ty, =300K
300
06=1- 7 — =Ty = 750K
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Q.76

Ans.

Sol.

Q.77

Ans.

Q.78

Ans.

Sol.

Two el ectric bulbs marked 25W-220V and
100W-220V are connected in series to a
440V supply. Which of the bulbswill fuse?

(1) 25W (2) neither
(3) both (4) 100W
[1]
X
100W 25W

440V

An electromagnetic wavein vacuum hasthe
electric and magnetic fields E and B ,
which are always perpendicular to each
other. Thedirection of polarizationisgiven
by % and that of wave propagation by k .
Then

(1) X||B and k|| ExB
(2) X||E and k|| BxE
(3 X||B and k|| BxE

(4 X||E and k||ExB
[4]

The mass of a spaceship is 1000 kg. It isto
belaunched from the earth's surface out into
free space. The value of 'g' and 'R’ (radius
of earth) are 10 m/s? and 6400 km
respectively. The required energy for this
work will be:
(1) 6.4 x 10° Joules
(2) 6.4 x 10%° Joules
(3) 6.4 x 101 Joules
(4) 6.4 x 108 Joules
[2]

GmMe

Re

On surface of earth U = — mgRe

=-6.4 x 1010 Joule

Q.79

Ans.
Sal.

Q.80

Ans.

Sol.

InYoung'sdoubledlit experiment, oneof the
ditiswider than other, so that theamplitude of
thelight from onedlit isdoubleof that from
other dit. If |_ bethe maximumintensity, the
resultant intensity | whenthey interfereat phase
differencedisgivenby:

Im ZQ
(1) €(1+ 4cos 2)

Im ZQ
2) E(1+8cos 2}
(3) I?m(4+ 5c0s¢)

4) I?m(h 2cos? %)
(2]

l,and 41,

=9,

l,os = lg+ 4l +24/413 cos¢
=5l,+4l,cos¢

_Im [1+ 8cos? 9}
9 2

A boy can throw a stone up to a maximum
height of 10 m. The maximum horizontal
distance that the boy can throw the same
stone up to will be:

(1) 102 m (2) 20 m
(3) 2002 m (4)10m
(2]
u2
2—9 =10 m

u2
Ry = =20m

g
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Q.81

Ans.

Q.82

Ans.

Sol.

Q.83

Assume that a neutron breaks into a proton
and an electron. The energy released during
thisprocessis:

(Mass of neutron = 1.6725 x 1027 kg
Mass of proton = 1.6725 x 107 kg

Mass of electron =9 x 103! kg)

(1) 6.30 MeV (2 5.4 MeV

(3) 0.73 MeV (4) 7.10 MeV

NO ANSWER (WRONG DATA)

but correct answer is[3] with actual data.

An object 2.4 min front of alens forms a
sharpimageon afilm 12 cm behind thelens.
A glassplate 1 cmthick, of refractiveindex
1.50 is interposed between lens and film
withitsplanefaces paralld tofilm. At what
distance (fromlens) should object be shifted
to bein sharp focus on film ?

(1) 3.2m (2) 5.6 m
(3)7.2m (4) 2.4m
[2]
1,1 _ 1SN
12240 " f —f 80
1
AX dueto slab =t (1——] = §CM
1 35
*Newvshouldbe:12—§:?CM
L1 11 3 7 1
u v f_ 35 80 500
u=-5.6m

A liquid in abeaker has temperature 6(t) at
timet and 0, istemperature of surroundings,
then according to Newton's law of cooling
the correct graph betweenlog (0 - 0,) and t
is:

D

—>» log, (6 —6y)

—» t

Ans.

Sol.

Q.84

)

\_
N
A

0

—» log, (6 —6y)

3

o—log, (6 -6,)

'

(4)

o—> log, (6 -6,)

[3]
dT

o = K(T-T9)

T-Ts|_ e
TO_Ts

In(T-T) =

In

In(T,— T - kt

Helium gas goes through a cycle ABCDA
(consisting of two isochoric and two
isobariclines) asshowninfigure. Efficiency
of this cycle is nearly: (Assume the gas to
be closeto idea gas)

L
M \
PO h A D
V, 2V,
(1) 10.5% (2) 12.5%
(3) 15.4% (4) 9.1%
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Ans.

Sol.

Q.85

Ans.

Sol.

Q.86

Ans.

Sol.

[3]
PV 2P,V
QAB:nCV[ (:QO]QBCZ"‘CP[ IOQO}
2P,v PV
QCD—nCV[ IOQO]QDA:nCp( ;0}

Qrepected = Qo * Qpa
Qapsorbed = Qag * Qae

Qrej
n=1- Qa

=0.1%4

Proton, Deuteron and alpha particle of the
same kinetic energy are moving in circular
trgectoriesin aconstant magneticfield. The
radii of proton, deuteron and alpha particle
are respectively Moo T and r,. Which one of
the following relations is correct?

Dr, >ry>r (2)ru:rd>rp

3 r,=r,=ry 4) r,=r,<fy

[4]

R_m_«/ka

B B

RoiR IR, = m. 2m: am
€ € 2¢

=1:2:1

Resistance of a given wire is obtained by
measuring the current flowing in it and the
voltage difference applied across it. If the
percentage errorsin the measurement of the
current and the voltage difference are 3%
each, then error in the value of resistance of
thewireis:

(1) 1% (2) 3%
(3) 6% (4) zero
(3]

V
R= —

I
AR AV AN
RV -7

Q.87 A particleof massmisat rest at theorigin at

Ans.

Sol.

timet = 0. It is subjected to a force
F (t) = Fe® in the x direction. Its speed
v(t) is depicted by which of the following
curves?

FO
mb

D) v t

t—

FO
mb

vt

t—»

Fo

mb [T AT

vt

t—>

F.b

0
m

t—
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Q.88

Ans.
Sol.

Q.89

Ans.

Sol.

Q.90

A thin liquid film formed between a
U-shaped wire and alight slider supports a
weight of 1.5 x 10~ 2N (see figure). The
length of the slider is 30 cm and its weight
negligible. The surfacetension of theliquid

filmis;

[ |

w
(1) 0.05 Nm! (2) 0.025 Nm™!
(3) 0.0125 Nm! (4) 0.1 Nm!
[2]
2SL = weight
S=0.025N/m

Two cars of masses m; and m, are moving
in circles of radii r; and r,, respectively.
Their speeds are such that they make
completecirclesinthesametimet. Theratio
of their centripetal acceleration is:
Dryr, 21:1
S myr,:m,r, (4)m, :m,
[1]

2

& ho K

A charge Qisuniformly distributed over the
surface of non-conducting disc of radiusR.
Thedisc rotates about an axis perpendicular
to its plane and passing through its centre
with aangular velocity o. Asaresult of this
rotation a magnetic field of induction B is
obtained at the centre of thedisc. If wekeep
both theamount of charge placed onthedisc
and its angular velocity to be constant and
vary theradius of thediscthenthevariation
of the magnetic induction at the centre of
the disc will be represented by the figure. :

Ans.

Sol.
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[3]
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1
Integrating we get Boc —

R
2Qrdr
dgq=oc (2rrdr)= 5
R
dl = (dg)o _ Quordr
T 2n T qR?
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