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1. Consider the two curves

C 1y 2 = 4x
G, X 2+y 2.6x+1=0
then,

A) C, and C , touch each other only at one point

=
B) C,andC , touch each other exactly at two points A S
C) C,andC , intersect (but do not touch) at exactly two point /%\
D) C;andC , neither intersect nor touch each other ‘,/‘,217\@\;://
\s\:f“/“
o

2. IfO<x<1,then

1
Vi+x? [{xcos(cot™ x)+ sin(cot™ x)}* —1]2 =

A)
1
\.";T+ L’EI
B) X
C) X \.";T +x2
D) \.";T + L’EI

3. The edges of a parallelo )

to non-coplanar unit veg b, ¢ suchthat

Then, the volume of the parallelopiped is

A)

5l -

B)
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1

22
<) 5

2
D)

1

3

4. Letaand b non-zero real numbers. Then, the equati
c)(x 2-5xy+6y  2)=0represents // N

@n(ax 2+by 2+

A)  Four straight lines, when ¢ = 0 and a, b are of the —

B) Two straight lines and a circle, when a = b, and c, f N
opposite to that of a \ —/

C) Two straight lines and a hyperbola, when a an@

sign and c is of sign opposite to that of a
D) Acircle and an ellipse, when a and b are o%@
is of sign opposite to that of a /\x

%\ W

5. Let o
%xk
o= ”\J/

logcos Mx - 1) N
o
0<x<2,mandnare inte

hand derivative of |x - 1| %;}

J)

1. If

then

A) n=1m=1
B) n=1,m=- 1
C) n=2,m=2
D) n>2,m=n
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6. The total number of local maxima and local minima o

{2+x} -3<x=-1
f(x)=4 2
|,a|r3'1 —1zx<?2

is

A)
B)
C)
D)

w N - O

7. A straight line through the vertex P of a triangle
the side QR at the point S and the circumcircle of
at the point T. If S is not the centre of the circu

A) 11 2 "
e S e !
PS” ST ~Jasxsr
By 1 1 2 4
PS ST JosxsR \x
C) Lt
PS ST OR
D) Agpla &
PS" ST OR
8. LetP(x ,,y ;)andQ(x

the latus rectum of the ellipse x
parabolas with latus rectum P

A)
B)
C)
D)

——— and T,}_Z 3

27
o [ +kn+!f

A)
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=
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// PQR intersects
N //the triangle PQR
(( ) mcircle, then

, <0, be the end points of

2 + 4y 2 = 4. The equations of

then,
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Sp<
343
B)
Sp>
3v3
C)
T
3v3
D)
> S
33 S
@)
10. Let f(x) be a non-constant twice differentiable fun N/ ction defined
on (- <, «)such thatf(x)=f(1-x)and -
1
fC -)
4
then, L
A)  f(x) vanishes at least twice on [0, b@
B)
1
fC -
2
c) 1
zn. 4 1".
| fl x+—|sinxdx =0
_'-1 d
D) 1
2 . fﬂy =
[f(t)es"at = [F(1-t)e""" d
0 i
2
11. Letfand g be real valued functions defined on int erval (-1, 1)
such that g"(x) is continuous, g(0) #0, g"(0) #0,g"(0) - 0, and

f(x) = g(x)sin x

STATEMENT-1:
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lim
[g(x)cot x -
Xx-0

and

STATEMENT-2 :

f(0) = 9(0).

g(0)cosec x] = '(0)

A) STATEMENT-1 is True, STATEMENT-2 is True; §T/XTEMENT
correct explanation for STATEMENT-1

B) STATEMENT-1is True, STATEMENT-2 is True’;\\ATEMENT
correct explanation for STATEMENT-1 ©

C) STATEMENT-1is True, STATEMENT-

o

D) STATEMENT-1is False, STATEMENT- \2)§True

\ P —
QY

12. Consider three planes

P ix-y+z=1
P,:x+y-z=-1

Py:ix-3y+3z=2
5 be the Iines f |nter§éct|on of the planes P
P andP , respe

LetL ,,L , L

P3 and P

2’
1’

STATEMENT-1:

At least two of the I|n s Lg

and

STATEMENT-2 :

Btlvely

<\
1’

(q >X:; )

N
/) ]

L ,andL 5 are non-parallel.

The three planes do not nave a common point.

A) STATEMENT-1 is True, STATEMENT-2 is True; STATEMENT
correct explanation for STATEMENT-1

B) STATEMENT-1is True, STATEMENT-2 is True; STATEMENT
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correct explanation for STATEMENT-1
C) STATEMENT-1is True, STATEMENT- 2 s False
D) STATEMENT-1is False, STATEMENT- 2 is True

13. Consider the system of equations

X-2y+3z=-1
-X+y-2z=Kk
Xx-3y+4z=1
STATEMENT-1 : /’J/‘,;l“§>
The system of equations has no solution for k # 3. <\§
A
and = \;: )
9
STATEMENT-2 : \/
2 (N7
1 3 -1 @\\\/
-1 =2 k N &*x%
The determinant T 4 1) £3 \%%
A
: % ) .
A) STATEMENT-1 is True, STATEMEN{-\Z\jngMe; STATEMENT -2isa
correct explanation for STATEMENT-1 "~
B) STATEMENT-1is True, STATEMEN%—?}S True; STATEMENT -2is NOT a
correct explanation for STATEM| -1

C) STATEMENT-1is True, STAT M\ \l' 2 is False

D) STATEMENT-1is False, SIA%M/ENT- 2 is True
% <
SN\
14. Consider the system of equations
ax +by =0, cx+dy =0, v<h\ ea,b,cd 4o, 1}.
A

STATEMENT-1: .
The probability thatiﬁe{‘“yétem of equations has a unique solution is
3/8. ‘

and
STATEMENT-2 :

The probability that the system of equations has a solution is 1.

A)  STATEMENT-1 is True, STATEMENT-2 is True; STATEMENT -2isa
correct explanation for STATEMENT-1

B)
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STATEMENT-1 is True, STATEMENT-2 is True; STATEMENT -2is NOT a
correct explanation for STATEMENT-1

C) STATEMENT-1is True, STATEMENT- 2is False
D) STATEMENT-1is False, STATEMENT- 2is True

15. Acircle C of radius 1 is inscribed in an equilater al triangle
PQR. The points of contact of C with the sides PQ, QR,RPare D, E, F
respectively. The line PQ is given by the equation N3+y- 6=0and
the point D is (3 3/2, 3/2). Further, it is given that the origin and
the centre of C are on the same side of the line PQ =
IR
The equation of circle C is \\\
&)

AN
A) (x-2 W3 Z2+(-1) 2=1 Cy
B) (x-2 W3 Z+y+12) %=1 P

A ©

C) (x- W3 24+l 2=1 g\\\
D) (x- W3 Z+(y-1) ?=1 @
16. Acircle C of radius 1 is inscribed in an egk%% al triangle
PQR. The points of contact of C with the si - QR,RPareD, E, F
respectively. The line PQ is given by the e ¥3+y- 6=0and
the point D is (3 V312, 3/2). Further ﬁlven that the origin and

the centre of C are on the same side o@lne PQ

Points E and F are given by

A)
J3
(—,
2
B
: NE)
(—,
2
C)
3 3 31
(—, 2. —, o)
2 2 2 2
D)
3 43 31
(=, =, —, 9
2 2 2 2
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17. Acircle C of radius 1 is inscribed in an equilater al triangle
PQR. The points of contact of C with the sides PQ, QR,RP are D, E, F
respectively. The line PQ is given by the equation J3+y- 6=0and

the point D is (3 312, 3/2). Further, it is given that the origin and
the centre of C are on the same side of the line PQ :

Equations of the sides QR, RP are

A)
2 2 (~
’ . A
B ) /;:']\\\f;//“"‘
2 (v\ <
y= __X,y=0 N
’UE ” \(7\\‘ N
<) WA/
3 3
y= —X+1,y=- —x- 1 . f’(“x
D) y= J3x ,y=0 \
@Qis&
—
18. Consider the functions defined mph@ the eq uation y 3. 3y

+ X = 0 on various intervals in the real ﬁ%
fx (¢ «=-2) (2, «=),the q n implicitly defines a unique

real valued differentiable function y

Ifx [1(2,2), the equation implicitly flnes a unique r eal valued
differentiable function y = g(x) % mg g(0) = 0.
If f(-10 )2 " \~?;‘— V2
A
N
7332
B)
42
7332
C
)4
733
D)
42
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- 733
19. Consider the functions defined implicitly by the eq uation y 3. 3y
+ x = 0 on various intervals in the real line.
Ifx [O(F «-2) (2, =),the equationimplicitly defines a unique
real valued differentiable function y = f(x).
Ifx [1(2,2), the equation implicitly defines a unique r eal valued
differentiable function y = g(x) satisfying g(0) = 0.
The area of the region bounded by the curve y = f(x )/ﬁ*@;( axis, and
the lines x = a and x = b, where - »<a<b<-2is @

@&

A ) -] x ) /’;f]\\;\;//

J; B ) i A A ] N/
B) b (O

; L N \\‘:f/
: 31_{ff.1:'5}3—1]th b f(b)—af(a) /Fx

. < \
C) P X _ x

J 3_(fix}}]—£ de—bfib)+afla) %
D) % N

X {—

| T oy dx - b/ () +af @ N
20. Consider the functions defined-i Tfé:itly by the eq uation y 3. 3y
+ x = 0 on various intervals in the realline.
fx (¢ «-2) [1(2, ooﬁkh@e(q/dation implicitly defines a unique
real valued differentiable func x = f(x).
Ifx 11(2,2),the equatiqr@\;\ﬁi‘ icitly defines a unique r eal valued
differentiable function y[;\\\l))satisfying g(0) = 0.
1. ) ~
|g'(x) dx =
i
A)  29(- 1)
B) O
C) -2g(2)
D) 29(1)
21. LetA, B, C be three sets of complex numbers as def ined below
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A={ziImz 21}
B ={ z:|z-2-i|=3}
C={zRe((1-)2)= } V2

The number of elements in the set A nNB nCis
A) O
B) 1
cC) 2
D)
=

A

(N
22. LetA, B, C be three sets of complex numbers as def //S\ ined below

A={ziImz 21}
B ={ z:|z-2-i|=3}
C={zRe((1-)2) = } V2

2 lies between

Let z be any pointin A NnB nC.The |z+§,-i@

A) 25and 29 %

B) 30 and 34 N
C) 35and39
D) 40and44

23. Let A, B, C be three sets of ‘ jnumbers as def ined below

A={ziImz 21}
B = { z:|z-2-i|=3}
C={zRe((1-)z)= }

Let z be any point in A<\ N B n C and let w be any point satisfying |w-

2.i| < 3. Then, |z|-w|+3 lies between

A) -6and3
B) -3and6
C) -6and6
D) -3and9
24. Student |, Il and Il perform an experiment for mea suring the
acceleration due to gravity (g) using a simple pend ulum. They use
different lengths of the pendulum and / or record t ime for different
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number of oscillations. The observations are shown in the table.
Student |[Length of the Number of Total time for (n) Time

Pendulum (cm) oscillations (n) oscillations(s) period

(s)

[ 64.0 8 1128.0 116.0 |
ll 64.0 |4 164.0 |116.0 |
[ 20.0 |14 136.0 9.0 |
Ife ,,E, andE |, arepercentage errorsing,i.e., ( ] Ag/g x 100) for

students I, Il and Il respectively,

AN

A) =0 @
! /17\\};//
B) E is minimum &2
C) E=E, I\
)
D) E, isminimum &f/
,//\
Q®
25. Figure shows three resistor configurations \ ppRyandR 4

connected to 3 V battery. If the power dissi atQ&bj)‘
configuration R 1R ,andR ;isP &%and P 5, respectively, then

Figure:

10

A) P >P ,>P 4
B) P, >P ;>P,
C) P,>P  >P g,
D) P;>P ,>P

26. Which one of the following statements is WRONG in t

X-rays generated from a X-ray tube?

y the
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he context of

12/10/2008



2008 1 TJEE Paper Page 12 of 32

A)  Wavelength of characteristic X-rays decreases when the atomic
number of the target increases

B) Cut-off wavelength of the continuous X-rays depends on the
atomic number of the target

C) Intensity of the characteristic X- rays depends on the electrical
power given to the X-ray tube

D) Cut-off wavelength of the continuous X-rays depends on the

energy of the electrons in the X-ray tube

I
27. Two beams of red and violet colours are made to pas \3 separately
through a prism (angle of the prism is 60 ) In the po§|%n of
minimum deviation, the angle of refraction will be /\ 5
S\
‘\/‘/\] C‘ /
A)  30° for both the colours . N
B) Greater for the violet colour 0\/ )
/
C
)  Greater for the red colour %
D) Equal but not 30 ° for both the colours ©
\\
\
/% J)

28. Anideal gas is expanding such that P{\ 2 = constant. The

coefficient of volume expansion of the gas |§\\

<>\
A) ¢ \
: Ny
T \
B) 4
2
T
C)
3 c
.
D)
4
T
29. A spherically symmetric gravitational system of par ticles has a

mass density
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_Jpg forr<R
= |0 forr>R
Where o, is a constant. A test mass can undergo circular mo tion under

the influence of the gravitational field of particl es. Its speed V as
a function of distance
ro<r< =) from the centre of the system is represented by

A) T

B) E:n'

C) r_'.l'

D)

30. Two balls, havingﬁj\_:; p,=p i and p,=p i andundergo

a collision in free spaéé;;?@h\ere is no external for ce acting on the
balls. Let p' 4 éﬁi p' , be their final momenta. The following option
(s) is (are) NOT ALLOWED for any non-zero value of p,a ,a 5, b 4,b o,

clandc 5
A) p,=a i +b jj+c |k

p'2=a 2i +b 2j
B) p,=c (k
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P p=c 5K
C) p,=a+b jj+c (k
p'y=a 5 +b 5 -c 4k
D) p ,=a ;i +b 4j
p'o=a ,i +b 4]
31. Assume that the nuclear binding energy per nucleon —~~(BIA) versus
mass number (A) is as shown in the figure. Use this //p]%t choose
tBr:i Eorrect choice(s) given below. = §\
N
8 — ( @‘
" N/
— ~ (D7
4 \\ //
2 XS

- §
/§§

100 200

Figure :
[

A)  Fusion of two nuclei with mass nun@ymg in the range of 1 <
A < 50 will release en

B)  Fusion of two nuclei with mass@tbers lying in the range of 51
< A <100 will release energy

C) Fission of a nucleus lying in fhe//mass range of 100 <A <200
will release energy when roken into two equal frag ments

D) Fission of a nucleus lyin jin'the mass range of 200 <A <260
will release energy { roken into two equal frag ments

32. A particle of mass and charge q, moving with velo
Region Il normal to the boundary as shown in the fi

has a uniform magnetic field B perpendicular to the
paper. The length of the Region Il is |. Choose the

(S).
Region [

city V enters
gure. Region II
plane of the
correct choice

Fegion Il | Region III

4 H A, 2,
£ -

v
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Figure :

A)  The particle enters Region Ill only if its velocity

glB
V> —
m

B) The particle enters Region Il only if its velocity

glB
V< —
m

C) Path length of the particle in Region Il is maximum

velocity
glB
V= —
m i
/> \ \

/>

D) Time spend in Region Il is same for any veIOC|ty

the particle returns to Region |
\%§
N

33. Ina Young's double slit experiment, the s@g
two slits is d and the wavelength of the light:i =
of light falling on slit 1 is four times the mteng\\
falling on slit 2. Choose the correct chmcg@

A) Ifd= A, the screen will co@only one maximum

Page 15 of 32
A
<\\\ when
5\
::,/)
as long as

between the

A . The intensity

ity of light

B) If A<d<2 A atleast oﬁeﬁngre maximum (besides the central

maximum) will be observed on ﬂ}ﬁ screen

C) Ifthe intensity of light f ll{ on slit 1 is redu
it becomes equal to that of ~slit 2, the intensities
observed dark and bright fringes will increase

D) If the intensity of@g\ﬁallmg on slit 2 is incr
it becomes eq “_t\i;\that of slit 1, the intensities
observed dark-ant brlght fringes will increase

34. STATEMENT-1 :

In a Meter Bridge experiment, null point for an unk
measured. Now, the unknown resistance is put inside
maintained at a higher temperature. The null point
the same point as before by decreasing the value of
resistance.

and

file://C:\website\papers\11 T\2008\I I T JEE 2008 Paper 1.htm
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STATEMENT-2

Resistance of a metal increases with increase in te mperature.
A)  Statement -1 is True, Statement-2 is True; Statemen t-2isa

correct explanation for Statement-1.
B) Statement -1 is True, Statement-2 is True; Statemen t-2is NOT a

correct explanation for Statement-1.
C) Statement-1is True, Statement- 2 is False.
D) Statement-1 is False, Statement- 2 is True.

“/,;:\\\
35. STATEMENT-1 : «(/:%%
. iy . N\
An astronaut in an orbiting space station above the (g*”} “Earth experiences
weightlessness. N)
N

and (A ?/

STATEMENT-2 NS
>

o X\
An object moving around the Earth under the infl@%\g%

gravitational force is in a state of 'free-fall'. >

/

%

A) Statement -1 is True, Statement-2 is B\j{&atemen
correct explanation for Statement-1

B) Statement -1 is True, Statement- %ﬁue Statemen
correct explanation for Statement-1

C) Statement-1is True, Statemgrﬁx\J 2 is False.

D) Statement-1is False, Staterqerga 2 is True.

L \
{ \; N\ \

~

36. STATEMENT-1 :

Two cylinders, one holI&\Q/( etal) and the other sol
same mass and identical dimensions are simultaneous
without slipping down an inclined plane from the sa
hollow cylinder will reach the bottom of the inclin

and

STATEMENT-2

By the principle of conservation of energy, the tot
energies of both the cylinders are identical when t
bottom of the incline.

A) Statement -1 is True, Statement-2 is True; Statemen
correct explanation for Statement-1.

file://C:\website\papers\11 T\2008\I I T JEE 2008 Paper 1.htm
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B) Statement-1is True, Statement-2 is True; Statemen
correct explanation for Statement-1.

C) Statement-1is True, Statement-
D) Statement-1 is False, Statement-

2 is False.

37. STATEMENT-1 :

The stream of water flowing at high speed from a ga
tends to spread like a fountain when held verticall
narrow down when held vertically down.

and

STATEMENT-2

In any steady flow of an incompressible fluid, the
of the fluid remains constant.

-
A)  Statement -1 is True, Statement-2 is True; Statemen‘/

S

correct explanation for Statement-1.

B) Statement -1 is True, Statement-2 is True; SJ;a %
correct explanation for Statement-1. Na

C) Statement-1is True, Statement-

D) Statement-1 is False, Statement- N\ 24/8 True.
N —
N\
AP
38. A small spherical monoatomic ide{%sbubble (
trapped inside a liquid of density AN

bubble does not exchange any heab@itmhe liquid.
contains n moles of gas. The temp@rath{e of the gas
is at the bottom is T 0 tge hei

. N\
atmospherlc pressure Is P f\\li?

As the bubble moves upwards, besides the buoyancy f
forces are acting on it

A)  Only the force of gravity
B) The force due to gravity and the force due to the p

file://C:\website\papers\11 T\2008\I I T JEE 2008 Paper 1.htm
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the liquid
C) The force due to gravity, the force due to the pres sure of the
liquid and the force due to viscosity of the liquid
D) The force due to gravity and the force due to visco sity of the
liquid
39. A small spherical monoatomic ideal gas bubble ( A=5/3)is
trapped inside a liquid of density o (see figure). Assume that the
bubble does not exchange any heat with the liquid. The bubble
contains n moles of gas. The temperature of the gas when the bubble
is at the bottom is T o» the height of the liquid is H and the - §
atmospheric pressure is P o (Neglect surface tension). P
\/f/ \\‘ j
s fassaiansid ft_'__ = | Liquid G ]}\ =4
—————————— zﬂf \\ ’/
=== . 0°
CRGEEEy L Ty e B SO T \\ ‘\\: ///,
sy I A
2 Q\\\
When the gas bubble is at height y from the bot@ its temperature
is {—
A)
PO + P gH
To(——— 25
PO o0y
B)
To(
C)
To(
D)
Po*+ p,9(H-Y)
T, ) 3/5
PO + P gH
40. A small spherical monoatomic ideal gas bubble ( A=5/3)is
trapped inside a liquid of density o (see figure). Assume that the
bubble does not exchange any heat with the liquid. The bubble
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contains n moles of gas. The temperature of the gas when the bubble
is at the bottom is T o» the height of the liquid is H and the

atmospheric pressure is P o (Neglect surface tension).

___________ Licuid
"

e I

The buoyancy force acting on the gas bubble is (Ass @ R is the
universal gas constant) AN
/,;iff\\}://j"
A) N)
(P o+ pgH) ?° o
P nRgTo R \(
(P o+ ooy) ™ N
B @
) o, NRT, Q\\

(Po+ oigH) % P o+ saty)] 3%

C)
(P o+ pgH) 3P
o) NRT, TS
(P o+ p9y)
D) )
o nRgTO// § 7

(P o+ pgH) 2° P o+ orgHy)] 28

41. In a mixture of H- *gas (He s singly ionized He atom), H

atoms and He ¥ ions-are excned to their respective first excited

states. Subsequentfy}?l toms transfer their total excitation energy
to He+ ions (by collisions). Assume that the Bohr M odel of atom is
exactly valid

The quantum number of n of the state finally popula tedin He *ionsis

A)
B)
C)
D)

a b~ WN

file://C:\website\papers\11 T\2008\I I T JEE 2008 Paper 1.htm 12/10/2008



2008 1 TJEE Paper Page 20 of 32

42. In a mixture of H-He " gas (He ¥ is singly ionized He atom), H

atoms and He * ions are excited to their respective first excited

states. Subsequently, H atoms transfer their total excitation energy
to He+ ions (by collisions). Assume that the Bohr M odel of atom is
exactly valid

The wavelength of light emitted in the visible regi on by He *ions

after collisions with H atoms is

A) 65x10 ' g\k\
B) 56x10 “n N\
C) 48x10 'n ~/

D) 40x10 “n

43. In a mixture of H-He *gas (He *issin ng y/ ized He atom), H

atoms and He ¥ ions are excited to their respecti &@bexcned

states. Subsequently, H atoms transfer their total<. excitation energy

to He+ ions (by collisions). Assume that the BOI%I\/T odel of atom is
exactly valid Al
<\\\
The ratio of the klnetlc energy of the n = g@e}% on for the H atom
to that of He Tionis < Q\
NS
%/‘

A)

1

4
B)

1

2 ¢
cC) 1
D) 2
44. A small block of mass M moves on a frictionless sur face of an
inclined plane, as shown in figure. The angle of th e incline suddenly
changes from 60° to 30° at point B. The block is in itially at rest at
A. Assume that collisions between the block and the incline are
totally inelastic (g = 10 m/s 2)
Figure :
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30°™C

I.ﬁm- 33m

The speed of the block at point B immediately after
second incline is

A) \-"E m/s

B) Jiasmis
C) 30 m/s

D)  Vismi/s

45. A small block of mass M moves on a fricti

inclined plane, as shown in figure. The ang dft )
changes from 60° to 30° at point B. The block:is in’
A. Assume that collisions between the block and the
. . _ YN/
totally inelastic (g = 10 m/s %
Figure :
A N
(CHN
v %:g//
60°A\ B
&
I .ﬁ i ) 3.;@ m

The speed of the block at point C, immediately befo
second incline is

A) Jizom/s
B) J105 m/s
C) V90 m/s
D)
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V75 m/s

46. A small block of mass M moves on a frictionless sur
inclined plane, as shown in figure. The angle of th
changes from 60° to 30° at point B. The block is in

A. Assume that collisions between the block and the

totally inelastic (g = 10 m/s 2)
Figure :
A
v
60°\ B
30°TNC P /
I Fm ) 33m .

N
o IO
If collision between the block and the incline is ¢ \\\
then the vertical (upward) component of the velo

point B, immediately after it strikes the second\/\i%k/)

—

A) -.‘IE m/S j,’
B) Vismis k
C) Om/s @
= /T —
D) -415 m/s \i}
47. Hyperconjugation invo/\xe s overlap of the following
[:‘:xx:?i::; >
A) oo N\
B) o-p £ >
C) p-p \
D) o-n
48. The major product of the following reaction is
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Me_ . Br
F o ®
PhS Na _
dimethylformamide
NO,

NO,
B) Me.45Ph
NO,
C) I"-a'14.=E EBT
NO,
D) MEE ESPh
NO»
49. Aqueous solution of Na »S,0; on reaction with Cl 5 gives
A)  Na,S,Q;
B) NaHSQ
C) NacCl
D) NaOt
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50. Native silver metal forms a water soluble complex w ith a dilute
aqueous solution of NaCN in the presence of

A)  Nitrogen
B) Oxygen
C) Carbon dioxide
D) Argon
51. Under the same reaction conditions, initial concent ratlon of
1.386 mol dm 3 of a substance becomes half in 40 seconds and 29
seconds through first order and zero order kinetics @pectlvely
Ratio (k ;/k ;) of the rate constants for first order (k @ § 1) and zero
order (k ) of the reactions is & f\? Z/
\\\\ //\
/7:\\
A)  05mol 1 dm3 L)
N
B) 1.0moldm -3 />§
C) 15moldm -3 Q\\
D) 2.0mol 1 dm?3 %
NS
—
52. 2.5 mL of 2/5 M weak monoacidic b/@?s p=1x10 12t 25°C) is
{ =
titrated with 2/15 M HCI in water at 25° %e conc entration of H " at
equivalence point is ( K 1Q< 14 at 25°C)
//
N 5\
A)  3.7x10 x4
B) 32x10 o
C) 32x10
D) 27x10
53. The correct statement(s) about the compound given b elow is (are)
ci H
CH,

H,C™ gf

Cl H

A)  The compound is optically active
B) The compound possesses centre of symmetry
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C) The compound possesses plane of symmetry
D) The compound possesses axis of symmetry

54. The correct statement(s) concerning the structures E,Fand G is
(are)
H_;C'—>_<‘:3 Hjc—>_<G'H HgC'—>_<CH5
HiC CH; HiC CH; HiC OH
(E) (F) (@)
F&
A) E, Fand G are resonance structures ‘7\\
B) E,FandE, G are tautomers //f\&
C) Fand G are geometrical isomers /;\\//
D) Fand G are diastereomers ‘\\\i
~ \"(i\\m
. - . N2 \\\\:/.// :
55. A solution of colourless salt H on boiling with exc - ess NaOH
produces a non-flammable gas. The gas evolution ced % ses after
sometime. Upon addition of Zn dust to the same tion, the gas
evolution restarts. The colourless salt(s) H is (ar e)
A)  NHNG
B) NHNG )
C) NHCI \k
N\
N)

56. A gas described by van d¢ rWaals equation
A) Behaves similar t;qa deal gas in the limit of lar ge molar

volumes o
B) Behaves similarto an ideal gas in the limit of lar ge pressures
C) Is characterised by van der Waals coefficients that are

dependent on the identity of the gas but are indepe ndent of the

temperature
D) Has the pressure that is lower than the pressure ex erted by the

same gas behaving ideally

57. STATEMENT-1:
Bromobenzene upon reaction with Br »/Fe gives 1,4-dibromobenzene as

the major product.
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and

STATEMENT-2:

In bromobenzene, the inductive effect of the bromo group is more

dominant than the mesomeric effect in directing the incoming

electrophile.

A) STATEMENT-1is True, STATEMENT-2 is True; STATEMENT -2isa
correct explanation for STATEMENT-1

B) STATEMENT-1is True, STATEMENT-2 is True; STATEMENT -2is NOT a

correct explanation for STATEMENT-1
C) STATEMENT-1is True, STATEMENT- 2 is False

D) STATEMENT-1is False, STATEMENT- 2is True /;;“/ \
N
/(/’f:s\\%

58. STATEMENT-1: AN
Pb** compounds are stronger oxidizing agents than Sn 4 compounds.
and AN ©
STATEMENT-2 : )
The higher oxidation states for the group 14 elemen /k\ ts are more stable
for the heavier memberes of the group due to ‘inert, xx\\ pair effect'.
A) STATEMENT-1 is True, STATEMENT-2 |§h STATEMENT -2isa

correct explanation for STATEMENT-1 AN
B) STATEMENT-1is True, STATEMENEZ\IQ True STATEMENT -2is NOT a

correct explanation for STATEMENT\l\B
C) STATEMENT-1is True, STATEA% 2 is False
D) STATEMENT-1is False, STA T- 2isTrue

// \
- y

59. STATEMENT-1: //
The plot of atomic number (y >versus number of neutrons (x-axis)
for stable nuclei shows a cL vat/ re towards x-axis from the line of
45° slope as the atomic n mber is increased.
and
STATEMENT-2: oo
Proton-proton electrostatic repulsions begin to ove rcome attractive
forces involving protons and neutrons in heavier nu clides.
A) STATEMENT-1is True, STATEMENT-2 is True; STATEMENT -2isa

correct explanation for STATEMENT-1
B) STATEMENT-1is True, STATEMENT-2 is True; STATEMENT -2is NOT a

correct explanation for STATEMENT-1
C) STATEMENT-1is True, STATEMENT- 2 s False
D) STATEMENT-1is False, STATEMENT- 2 is True
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60. STATEMENT-1:

For every chemical reaction at equilibrium, standar d Gibbs energy of
reaction is zero.
and
STATEMENT-2 :
At constant temperature and pressure, chemical reac tions are
spontaneous in the direction of decreasing Gibbs en ergy.
A) STATEMENT-1 is True, STATEMENT-2 is True; STATEMENT -2is a
correct explanation for STATEMENT-1
B) STATEMENT-1is True, STATEMENT-2 is True; STATEMENT  -2isNOT a
correct explanation for STATEMENT-1 /ﬁﬂg
C) STATEMENT-1is True, STATEMENT- 2 is False @
D) STATEMENT-1is False, STATEMENT- 2is True //%
/7\\\\’//
(C 9
\\\i:;//‘
61. In the following reaction sequence, products I, Ja . © nd L are
formed. K represents a reagent. ( N )
1. My/ether

| NaBH, 2.CQ, K (NS H,
- — = —_— ‘ Cl ————p
Hexdynal = o » [ Sho T MEW | amaso.” -
\ quinoline
\ O

The structure of the product | is

A) e NN

B) ME"'-\=/—\

C) Me~" g )
D) Me

62. In the followingr \fétion sequence, products |, J a nd L are
formed. K represents a reagent.

1. Mgiether
| NaBH, 2.C0; K H,
- i - "L “\ C 2
Hex-3-ynal —z= 1 = o J —> MEM F L
fuinoline
O
The structures of compounds J and K, respectively, are

A) Me

/P91 and socl,
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B) Me,fxﬁﬁwmxﬂx[fDH and SO.Cl,
O

C) Me and SOCL,

_\=/_\CODH
D) Me COOH

N oz if and CH,S0.C|
63. In the following reaction sequence, products I, J a nd L are
formed. K represents a reagent. ‘37;:%

1. Mg/ether /~
| NaBH, 2. CO, 1 %

K 2
RSl e L gy T _"ME%\“/CF PaBaSO, -

The structure of product L is

A)

Me CHO
=/
B) Me-"""NCHO

C) CHO
Me—/ N/
D = )
) EIEMH‘“\CHO & —
/;X/
64. There are some deposits of era} S and phosphates in earth's
crust. Nitrates are more soluble in water. Nitrates are difficult to
reduce under the laboratory \e&ggions but microbes do it easily.
Ammonia forms large number-of complexes with transi tion metal ions.
Hybridization easily explains.the ease of sigma don ation capability

of NH 5 and PH 5. Phosphi
white phosphorus. ‘-

e is a flammable gas and is prepared from

Among the following, the correct statement is

A)  Phosphates have no biological significance in human S

B) Between nitrates and phosphates, are less abundant in earth's
crust

C) Between nitrates and phosphates, nitrates are less abundant in

earth's crust
D) Oxidation of nitrates is possible in soil
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65. There are some deposits of nitrates and phosphates in earth's
crust. Nitrates are more soluble in water. Nitrates are difficult to
reduce under the laboratory conditions but microbes do it easily.
Ammonia forms large number of complexes with transi tion metal ions.
Hybridization easily explains the ease of sigma don ation capability

of NH 5 and PH 5. Phosphine is a flammable gas and is prepared from
white phosphorus.

Among the following, the correct statement is

A) Between NH and PH 3 NH 3 is a better electron donor because the

lone pair of electrons occupies spherical s orbital \ and is less

directional \\
B) Between NH ; and PH 5, PH ;is a better electron donor chause the

lone pair of electrons occupies sp 3 orbital ar@ |§ 'more

directional
C) Between NH ;and PH 5, NH ; is a better electron @n}or because the

lone pair of electrons occupies sp 3@1*% and is more

directional o \
D) BetweenNH ;andPH 5, PH ;isa better&%ﬁzn donor because the

lone pair of electrons occupies spherlca S@rb\ktal and is less

directional Al

<\\\
/& B

66. There are some deposits of nitrat %@d phosphates in earth's
crust. Nitrates are more soluble in w e\Nltrates are difficult to
reduce under the laboratory condlué\mskdt microbes do it easily.
Ammonia forms large number of complexes with transi tion metal ions.
Hybridization easily explains thé\\ease(of sigma don ation capability

of NH ; and PH Phosphln .
white phosphorus

};1 flammable gas and is prepared from

White phosphorus on, ré§ctl n Wlth NaOH gives PH 5 as one of the
products. Thisisa <

A)  Dimerization reaction

B) Disproportionation reaction
C) Condensation reaction

D) Precipitation reaction

67. Properties such as boiling point, freezing point an d vapour
pressure of a pure solvent change when solute molec ules are added to
get homogeneous solution. These are called colligat ive properties.
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Applications of colligative properties are very use ful in day-to-day
life. One of its examples is the use of ethylene gl ycol and water
mixture as anti-freezing liquid in the radiator of automobiles.
A solution M is prepared by mixing ethanol and wate r. The mole
fraction of ethanol in the mixture is 0.9.
Given :
Freezing point depression constant of water (K f""ater ) = 1.86 K kg mol
1
Freezing point depression constant of ethanol (K femano' )=2.0K kg
mol -1
Boiling point elevation constant of water (K Water ) = O%K kg mol -1
Boiling point elevation constant of water (K betha”O' ﬁ\ .2 K kg mol -1
Standard freezing point of water = 273 K L\ D)
Standard freezing point of ethanol = 155.7 K ([f’] @‘f/
Standard boiling point of water = 373 K N/
Standard boiling point of ethanol = 351.5 K = \\
Vapour pressure of pure water = 32.8 mm Hg 7 \ )
Vapour pressure of pure ethanol = 40 mm Hg Molecula r weight of water
-1

=18 g mol

Molecular weight of ethanol = 46 g mol \x

In answering the following questions, consider t& solutions to be

ideal dilute solutions and solutes to be non-yo le and non-
dissociative. N §\

The freezing point of the solution M is <§

A) 268.7K \

B) 2685K \

C) 2342K 4

D) 1509K

68. Properties such““sﬁ)omng point, freezing point an d vapour
pressure of a pure solvent change when solute molec ules are added to
get homogeneous solution. These are called colligat ive properties.
Applications of colligative properties are very use ful in day-to-day
life. One of its examples is the use of ethylene gl ycol and water
mixture as anti-freezing liquid in the radiator of automobiles.

A solution M is prepared by mixing ethanol and wate r. The mole
fraction of ethanol in the mixture is 0.9.

Given:

Freezing point depression constant of water (K f""ater ) = 1.86 K kg mol
1

Freezing point depression constant of ethanol (K femano' )=2.0K kg
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mol 1
Boiling point elevation constant of water (K

Boiling point elevation constant of water (K

Standard freezing point of water = 273 K

Standard freezing point of ethanol = 155.7 K

Standard boiling point of water = 373 K

Standard boiling point of ethanol = 351.5 K

Vapour pressure of pure water = 32.8 mm Hg

Vapour pressure of pure ethanol = 40 mm Hg Molecula
=18gmol 1

Molecular weight of ethanol = 46 g mol

In answering the following questions, consider the

ideal dilute solutions and solutes to be non-volati
dissociative.

-1

The vapour pressure of the solution M is

A) 39.3mmHg >\\\
/N

B) 36.0 mm Hg o d(

C) 29.5mm Hg \%§

D) 28.8mmH N

’ /x§\>)‘

=
N

69. Properties such as boiling point, fre %@ﬁaomt an

pressure of a pure solvent change whem te molec

get homogeneous solution. These arQ c colligat

Applications of colligative propertle/sﬁ /ery use

life. One of its examples is the use! of\éthylene gl
mixture as anti-freezing liquid in the rddlator of

A solution M is prepared by K ng éthanol and wate
fraction of ethanol in the m §e\| 0.9.

Given : I<

Freezing point depressmn €C
\\

\nstant of water (K

Freezing point depressmn constant of ethanol (K

mol 1
Boiling point elevation constant of water (K

Boiling point elevation constant of water (K

Standard freezing point of water = 273 K

Standard freezing point of ethanol = 155.7 K

Standard boiling point of water = 373 K

Standard boiling point of ethanol = 351.5 K

Vapour pressure of pure water = 32.8 mm Hg

Vapour pressure of pure ethanol = 40 mm Hg Molecula
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o VA" ) = 0.52 K kg mol -1
Lethanol 1y = 1.2 K kg mol -1

r weight of water

d vapour
ules are added to
ive properties.
ful in day-to-day
ycol and water
automobiles.

r. The mole

¢ Vater ) = 1.86 K kg mol

fethanol ) = 2.0 K kg

,VAe" ) = 0.52 K kg mol -1
L,ehanol 1y =1 2 K kg mol -1

r weight of water
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=18 g mol -1

Molecular weight of ethanol = 46 g mol

In answering the following questions, consider the
ideal dilute solutions and solutes to be non-volati
dissociative.

Water is added to the solution M such that the mole
in the solution becomes 0.9. The boiling point of t

A) 380.4K

B) 376.2K

C) 3755K

D) 345.7K

ANSWERS
1)B 2)C YA /\\\
5) C 6) C 7) BQ}'”\\?
9) AD 10) ABCD 11) K&
13) A 14) B %

17) D 18) B E%

21) B 22)C /%zgyo

25) C 26) B \’2/7) A

29) C 30) AD <)y 31)BD

33) AB 34) B \k ~ 35)A

37)A 38) D D) 39) B

41) C 42) C 43) A

45) B 47) B

49) B 51) A

53) AD 55) AB

57) C 59) B

61) D 63) C

65) C 67) D
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solutions to be
le and non-

fraction of water
his solution is

32) ACD
36) D
40) B
44) B
48) A
52) C
56) ACD
60) D
64) C
68) B
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