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1. Themean of thenumbersa, b, 8, 5, 10 is 6 and the
variance is 6.80. Then which one of the following
gives possible values of aand b?

(1) a=1,b=6 (2 a=3,b=4
(3 a=0,b=7 (4) a=5b=2
Solution : (2)
a+b+8+5+10
Mean=6 =
5
0 a+b=7 (D)

: 2_po_ 1,2\ O _ﬁ
and variance, 6" = 6.8 = n(le ) BEZX'H

— l 2 2 2
0 6.8= 5 (& +b°+64+25+100) -6
O a+b*=25 (2
Here (1) and (2) are satisfied for a= 3 and b = 4

2. Thevector a=ai+2]+Bk liesin the plane of

the vectors b=i +j and-g=j=+kand bisectsthe

angle between b and ¢. Then which one of the

following gives possible valuesof o and 3 ?
1 a=2,p=1 2 a=1pB=1
3 a=2,p=2 4 a=1,B=2

A ai +2j+BK)

3. Thenon-zero vectors @, b and ¢ arerelated by @

=8b and € =—7b. Then the angle between &

and C is
m

@ 3 @ 0p

Tt
3 0 O

(ex]

Solution : (2) a=8b O &||

and¢c=-7b 0 B '75 Bl ¢
O aft ¢ 0O Anglebetween @ and ¢ =7

4. The line passing through the points (5, 1, @) and
(3, 2, 1) crosses the yz-plane at the point

17 130
5o H.T en

(1) a=6,b=4 (2 a=8,b=2

(3 a=2,b=8 (4 a=4,b=6

Solution : (1) Theequation of line passing through (5, 1,
a)and(3,b,1)is

17 =130

Which crossesy - z plane at the point ’E’TH
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0 2r+5=0 O

17
andr(l—b)+1=3 O b=4

13
andr(a—1)+a=—3 0 a=6

x-1_y-2_z-3
k 2 3

5. If the straight lines and

x—2:y—3:z—1

3 K intersect at a point, then the
integer k isequal to

(1) 2 (2 -2
(3) -5 (4 5
Solution : (3)

Givenlinesare

x-1 y-2 z-3
= = :rl
k 2 3
O x=kr,+1,y=2r,+2,z2=3r,+3

x-2 y-3_z-1
3 k2
O x=3r,+2,y=kr,+3,z=2r,+1
If they intersec each other now

and =r21say

kr,+1=3r,+2 O kr;=3r,=1 (1)
2r,+2=kr,+3 0 2r,—kr,=1 (2
3ry+3=2r,+1 0 3r,—2r,==2 (3)

Solving (1) and (2), 1, = kkz—__‘z andr, = k22_—k6

Puting values of r, andr,, in (3) we get
2k*+5k-25=0 0 k=-5
6. Thedifferential equation of thefamily of circleswith
fixed radius 5 units and centreontheliney = 2is

D) (y-2)? y2 =25—(y -2)?
(2 (x=2°y?2=25-(y-2)7°
(B) (x-27 y2 =25—-(y-2)°

@ (y-2) y2=25-(y-2°
Solution : (1)
Equation of circleis
(x—k)?+(y—2)?2=5° (1)
different both solves, we get
2x—-Kk)+2(y—-2)y' =0

O x—-k==(y-2)y
0 from (1),
-2y ?+(y-2?*=25

0 (y-2?°y?=25—(y-2)7

7. Leta b. cbeany real numbers. Suppose that there
are real numbers X, Yy, z not all zero such that
X=cy +bz,y=az+cx,and z=bx + ay. Then
a’ + b’ + c? + 2abc isequal to

(1o @21
(3) 2 4 -1
Solution : (2)

X # 0,y 20,z 2z 0, sogives equations has
non-trivia solution

1 -¢c -b
0 c -1 a
b a -

O a&+b’+c®+2abc=1
8. Let A be asguare matrix all of whose entries are
integers. Then which one of the following istrue?
(1) Ifdet A =+1, then A existsand all itsentries
are integers
(2) If det A =+ 1, then A™ need not exist

(3) If det A =+ 1, then At exists but all its entries
are not necessarily integers

(4) 1f detA #+ 1, then A existsand all itsentries
are non-integers.

Solution : (1)
det A#0
O A awaysexist because |A| =+ 1
again cofactors of A are also integers
-—all-element of A areintegers

9. Thequadratic equationsx? —6x + a= 0 and x*>—cx
+ 6 = 0 have one root in common. The other roots
of the first and second equations are integersin the
ratio 4 : 3. Then the common root is

1) 3 2 2
31 4) 4
Solution : (2) x*—6x +a=0
X?—cx+6=0
Let roots are (1, 4k) & (O, 3K)
O0+4k=6
O+3k=c
k=6-c

(D)
(2)
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3kisarootof (2) O (3k)>—c(3k)+6=0

11
O putk=6—cwegetc=5,c=5
11

O k=l,5

4kisasoaroot of (I)
putk=1
16-24+a=0
a=8
equal root [J can be obtained by substances (1)
& (2)
a-6 8-6

= - = —=2
6— -5

Alternate M e hod
dak=a ..(3)
3a k=6 e (4)
a=8
Theroot of equation (1) will be 4 and 2
Let, commonrootis4

11
So, from equation (2), C = P and the other root of
the equation (2) is not an integer.
So x =2 will be the common root.
10. How many different words can be formed by

jumbling the letters in the word MISSISSIPPI in
which no two S are adjacent?

1) 6.8.7C, 2 7.%,.%,
3) 8.°%,.°%, 4 6.7.°C,
Solution : (2)
MISSISSIPPI

7!
Arange 7 aphabets (excluding 4 s') in T

ways4scan beinsertedin 8 placesin 8C, ways.

O total different words.
lxgc =70¢c, idc
a2 4 4T

sin
[Fo

one of thefollowing istrue?

COSX

11. Letl= and J= I\/_dx Then which

2 2
(1)|<§andJ>2 (2)|>§andJ<2

2
@R I>=-andJ>2

2
3 (4)|<§andJ<2

smx

Solution: (4) | = I JxX

1

f

sinx

Nrika

X >sinx

= O

o

(x0(0, 1))

1
sinx

22 dx < [x dx
" N

obt— r -

2
<=
3

AganJ= _[st—x <J'\/—
J<?2

12. Theareaof the planeregion bounded by the curves
X +2y?=0and x + 3y’ = 1isequa to

D 2

wlon wlN
Wl wlh

(©)
Solution : (2)

X+2y*=0

X+ 3y’ =1

(4)

1

(1)
(2

x+3y’=1

X+2y*—0
Solving (1) & (2)
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13.

- 1

0
El 1—x)3/251 1 O(—x)P'8 E

=2 3 -3/2 Slz_ﬁﬁ —3/29_2ﬁ

an_4 .
= 2%—55—5 sq units

The value of \/EI snxdx
sin -4
a4

.0 g

X +log|sinfx ——[| +¢
) x+loglanfy -2
0 mg

X —log|cosx ——[J|+ ¢
@) x~logloosg—2
0 mg

X +log|cosfx ——[| +¢
@ x+loglessix -2

(4) x—Iog|sinEf<—gﬁ|+c

Solution : (1)

sinx dx
Isin(x—n/4)

sin(x — Tt/4+nl4)
_\/_J— sin(x - 10 4) o

sin(x-1v4).costi/4€os(x —Ti/sin 4
- \/EJ— sin(x=174)

01 1 0
-2 IB\/—E+$.cot(x n/4)de

J'(1+ cot(x — 10 4) ) dx
X +loglsin (x —174)|+ C

14. Thestatementp - (q — p) isequivalent to
(1) p- (pUa) 2 p-(p-a
@) p-(P-0a (4 p- (pQa)
Solution : (4)
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plalda-p|p-(Q-p)
TIT| T T
TIF| T T
FIT| F T
FIF| T T
pla|pbg|p- (] a)
TIT| T T
T|F| F F
FIT| F T
FIF| F T
pPlalp-q|p-(p-q)
T|(T| T T
T|F| F F
FIT| F T
FIF| T T
Plg|lp-q (p-0a
TIF| T T
TIF| F F
TIT| T T
FIF| T T
p|a|pdg|p- (] a)
TIT| T T
TIF| T T
FIT| T T
FIF| F T
12
15. The value of cot ETZOS@C S ttan _HIS
4 5
(1)5 (2)5
6 3
(3)5 (4)5
Solution : (3)

cot [inT}(3/5) +tan ™ 2/

cot Han™(3/4) +tan™ (2/3)

O O
_1(3/4+2/3)E

cot 0 1_§Xg
O 4 3 [
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017
4 12 D6

Iy %%’

D|rect|ons. Questions number 16 to 20 are
Assertion-Reason type questions. Each of these
guestions contains two statements. Statement-1
(Assertion) and Statement-2 (Reason). Each of
these questions also has four alternative choices,
only one of which isthe correct answer. You have
to select the correct choice.

16. Let A bea2 x 2 matrix whichrea entries. Let | be
the 2 x 2 identity matrix. Denote by tr(A), the sum
of diagonal entries of A. Assumethat AZ= 1.

Statement-1:

IfA#land A #—I,thendet A =-1.
Statement-2:

IfA#landA #—1, thentr (A) #0.

(1) Statement-1istrue, Statement-2 istrue;

Statement-2 is not a correct explanation for
Statement-1

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

(4) Statement-1 is true, Statement-2 is true;
Statement-2 is a correct explanation for

Statement-1
Solution : (2)
A= 51 |A| ab—cd
A%?=1 c(a+h)=0 (1)
da+b)=0 .(2)
a+cd=1 ..(3)
cd+b*=1 ..(4)
from (3) & (4) & = b?
a=zxb
if a=—b
Al=—& - (1-4)
=-1
ifa=b
Case-Il:Ifa=b=0 thencd =1
Case-Il:lfa=bz0 thena=+1& b=%1

A will bel or —1 otherwise |A| =—

17. Letpbethestatement“x isanirrational number”, q
be the statement “y is a transcendental number”,
and r be the statement “x isarational number iff y
is atranscendental number”.

Statement-1.

risequivalent to either g or p.

Statement-2:

risequivalentto~(p - ~qQ).

(1) Statement-1 is true, Statement-2 is true;

Statement-2 is not a correct explanation for
Statement-1

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

(4) Statement-1 is true, Statement-2 is true,
Statement-2 is a correct explanation for
Statement-1

Solution : (3)
r = p = q
Now for statetement |

p|ag|pOg|= p= ¢

TIT| T T

TIE] T F

FIT| T F

FIF| F T

for statement |1
P|g|0g|pe~d|~(p> ~Q)|F p=
T|T| F F T T
TIF| T T F F
FIT|F T F F
FIFE| T F T T

Hence statement | isfase & Il istrue

18. In the shop there are five types of ice-creams
available. A child buyssix ice-creams.

Statement-1:

The number of different waysthe child can buy the
six ice-creamsiis °C..

Statement-2:

the number of different ways the child can buy the
six ice-creams is equal to the number of different
ways of arranging 6 A’'sand 4 B’sin arow.
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(1) Statement-1 is true, Statement-2 is true,
Statement-2 is not a correct explanation for
Statement-1

(2) Statement-1istrue, Statement-2 isfalse
(3) Statement-1isfalse, Statement-2 istrue
(4) Statement-1 is true, Statement-2 is true;
Statement-2 is a correct explanation for
Statement-1
Solution : (3)
Coeffct x®in (1—x)™°
1oC6
19. Statement-1:

n
Y (r+)"C, =(n +2)2"L,
r=0

Statement-2:

n
S (r+)"Cox" =@ +x)" +nx( +x)" L
r=0
(1) Statement-1 is true, Statement-2 is true;
Statement-2 is not a correct explanation for
Statement-1

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

(4) Statement-1 is true, Statement-2 is true;
Statement-2 is a correct explanation for
Statement-1

n n n
Solution : (4) Z(”l)n C=>r "c, +5 "G
r=0 r=0 r=0

=n2""t+2"=2" (n+2)
20. Statement-1:
For every natural number n > 2,

I N
V142 Jn
Statement-2:

For every natural number n> 2,

Jn(n+1) <n+1.

(1) Statement-1 is true, Statement-2 is true;
Statement-2 is not a correct explanation for
Statement-1

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

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

(4) Statement-1 is true, Statement-2 is true,
Statement-2 is a correct explanation for
Statement-1

Solution : (4)

1,1,,1.01 1 n
AR B R

Statement-2

Jn(n+1) <n+1
Jn<in+1

21. The conjugate of acomplex number is 1 Then
that complex number is

-1
D —

2
i+1 ) i-1

@ —= @ —
-1 i+1
Solution : (1)
1
i-1

If t=

PR

e
22. LetRbethered line. Consider thefollowing subsets
of the planeR x R:
S={(x,y):y=x+land0<x<2}
T={(x,y):x—-yisaninteger}
which one of the following istrue?
(1) Sisanequivalencerelationon R but T isnot
(2) Tisanequivalencerelation on R but Sisnot
(3) Neither Snor T isan equivalencerelationon R
(4) Both Sand T are equivalencerelationson R
Solution : (2)
Conceptua
23. Letf:N - Y beafunction defined as
f(x) = 4x + 3 where
Y ={yON:y=4x+ 3for somex [N}
Sothat f isinvertibleand itsinverseis

_y*3 _y-3
(1) 9m ==, (2 9v) ==

3) g(y)=3y—;4 4) a(y) =4+y13
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Solution : (2) f(x) 4x + 3
Applying the concept of inverse of afunction

2=t

24. ABisavertica polewith B at the ground level and
A at thetop. A manfindsthat the angle of elevation
of the point A from acertain point C on the ground
is60°. He moves away from the poleaong theline
BC to apoint D such that CD = 7 m. From D the
angle of elevation of the point A is 45°. Then the
height of the poleis

y-3
O f(y)=——
(y) 4

7 W3 1
(1) IM Im @ "
73 1
©) Tf\/—S—_lm C) 7\f(x/§+1)m
Solution : (4)
Accorind to the problem In AABC U % tan 60
A
h
60° 45°
B C .
X 7
LI
V3
AABD O ——= tan45
h
R —=
0 Ne 7
A\ I
BN
h= T3
J3-1
7fx(@+1)

25. A dlelsthrown. Let A bethe event that the number
obtained is greater than 3. Let B be the event that
the number obtained islessthan 5. Then P(A [J B)
is

2
® 1 @ %

3
® : * 0

Solution : (1) Event A {4, 5, 6} Event {1, 2, 3, 4}
P(A) =3/6 =12 P(B) =4/6 = 2/3

(AnB)==
PADBE P(AY (BE ;+ 2:% ié_

26. It is given that the events A and B are such that

1 1 2
P(A)= 7. P(A|B)= and (AB|A) = 5. Then
P(B) is

2 1
@ 3 @ 5
1 1
(C 4 3
Solution : (4)
P(A) = 1/4 P(A/B) = 1/2 P(BIA) = 2/3
P(A r B) P(B n A)
PAB) =~ gy & PBIA)= Ay
%.P(B) -2 p(a)
1 2 1
TP
P(B) =13

27. Afocusof anellipseisat theorigin. Thedirectrixis

1
the line x = 4 and the eccentricity is = . Then the

2
length of the semi-major axisis
) = 2 2
@ 3 @ 3
. 8 2
3 3 @ 3
Solution : (3) P 4
PoAX =
00N\ N
VA
I 2 2

Accordingto general equation of curve ? + F =1

we know distance between directrix & focus is =

s
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H aEl_ D:4
ence Eé eH

L1 ar
~19=4 0 a@/2 & =a 83
W2 2H S

28. A parabolahasthe origin asits focus and the line
x =2 asthedirectrix. Then thevertex of the parabola

isat

(1) (0.1) ) (2.0

3 (0.2 4 1.0
Solution : (4)

Focus (0, 0) directrix x =2

We know vertex is mid pt of focus & pt of
intersection of directrix
0 vertex =(1,0)
29. Thepoint diametrically oppositeto the point P(1, O)
onthecirclex?+y?+ 2x + 4y —3=0is
1 3.4 (2 (3,4
3 3.4 4 (3.4
Solution : (1) Centre of circleis(=1,-2) =0

(a2
1 0)(x, )

P10 QKxvY)
Since O ismid point of PQ
1+x
Hence T:_l 0 x==3
O+
1y=—2 0 y=-4

30. Theperpendicular bisector of theline segment joining
P(1, 4) and Q(k, 3) has y-intercept —4. Then a
possiblevalueof kis

Q) -2 (2 4

31 4) 2

_ 3-4_ -1
Solution : (2) Slope of PQ = K1 k-1

Slope of bisector of PQis(k—1)
Equation of perpendicular bisector
=y=(k-1)x+C e (D)

Since mid point PQ also lieson O

K+1 70

MIdeIntOfPISB_ ZH

7 (k+1)(k 1) +C

2

7 k-1 .

—= +(—4) (givenC=-4)

2 2

7=k*-1-8

k*=16

k=x4

k = -4 (Answer)

31. Thefirst two terms of ageometric progression add
up to 12. The sum of the third and the fourth terms
is48. If the terms of the geometric progression are
aternately positive and negative, then thefirst term

is
(1) 12 (2 4
(3) 4 4) -12

Solution : (4) Let G.P.isa, ar, ar>.....
According to condition

al+r=12 e ()
ar’ +ar’ =48 e (2
ar® (1+r) = 48
O r?(12) =48
r=+2
Since terms of G.P are alternatively positive and
negative
0 r==2
First termis evaluated by equation (1)
al-2)=12
a=-12

32, Supposethe cubic x®—px + q hasthreedistinct real
rootswherep>0and g > 0. Then which one of the
following holds?

(1) The cubic has minimaat both \/g and _\E
(2) The cubic has maximaat both \/g and —\/g
(3) Thecubichasminimaat \E andmaximaat —\E

(4) Thecubichasminimaat —\/g andmaximaat \/g
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Solution : (3) Lety =x3—px + q

dy .2
—=3x“ -
dx P
For maximaor minima Y 0
dx
_. [P
O x== 3
2
M:GX
dx

O Yy hasmaximaat x = X=—\/g

and minimaat X =\/g

33. How many real solutions does the equation
x’ + 14x° + 16x® + 30x — 560 = 0 have?

1 3 (25
@7 @1
Solution : (4) Lety = x” + 14x° + 16 x* + 30x — 560
ﬂ — 6 4 2
i =7X°+70x"+48x“+30>0 O xOR

Hencey isstrictly increasing function.
Also odd degree function has range ‘R’

O Function x® + 14x® + 16x° + 30x — 560 will
intersect exactly at one point on x-axis

Hence thereis only one solution.
Hx-1)sin—1 if x #1
3. Letf(x) =0 x-1
H 0 if x=1
Thewhich one of thefollowing istrue?
(1) fisdifferentiableatx =0butnotat x =1
(2) fisdifferentiableatx =1butnotatx =0
(3) fisneither differentiableat x =0noratx =1
(4) fisdifferentiadbleatx=0andatx =1

[T

1
Solution : (1) f(x) = %X'l)s'”ﬁ if x21
[P if x=1

f(x) iscontinuous at x = 0 at x=1
1 1 1

0 f’(x)=sinx_1—(X ) cos(x )

O '(0") =-sinl+cosl

and f'(07) = -sin1+cosl
[ differentiableat x =0
and f'(1") = Not defined

f'(17) = Not defined
function isnot differentiableat x = 1
35. Thesolutionthedifferential equation

dy _Xx+y

dx x|

satisfying the conditiony(1) = 1is

(1) y=xex?D (2) y=xInx +x
(3) y=Inx+x (4) y =xInx + x?

+
Solution : (2) ;—di=%

ﬂ—x =1

Ddxx

Thisislinear differention equation

1
-[=d
1.f. = eIX ( - o 10gex :1

X

O solutionis yXl =jl><1dx
X X

0 leogex+C
X
gveny(l)=10e=1
y _
==logeX +1
O N Je

O y=xlogex +x
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CHEMISTRY

36. Which oneof thefollowing isthe correct statement?

(1) Chloridesof both beryllium and aluminium have
bridged chloride structuresin solid phase

(2) ByHge2NH5 is known asinorganic benzene

(3) Boricacidisaprotonic acid

(4) Beryllium exhibits coordination number of six
Solution : (1) Factual

37. The treatment of CH,MgX with CH,C=C-H
produces

H H
@ CH3—(|3:(|3—CH3 (2) CH,
(3) CH,~CH=CH, (4) CHsC=C~-CHjy
Solution : (2)

CH.-Mg—X+CH,~C =C-H—>CH, + CH-C=C-MgX

38. The correct decreasing order of priority for the
functional groups of organic compounds in the
IUPAC system of nomenclature is

(1) -CHO, —-COOH, -SO,H, -CONH,
(2) -CONH,, -CHO, -SO,H, -COOH
(3) -COOH, -SO,H, -CONH,, -CHO
(4) -SO;H, -COOH, -CONH,, -CHO
Solution : (3)
—COOH > -SO,H > -CONH,, > -CHO
(NCERT based)

39. ThepKaof aweak acid, HA, is4.80. The pKb of a
weak base, BOH, is 4.78. The pH of an agueous
solution of the corresponding salt, BA, will be

(1) 7.01 (2 9.22
(3) 9.58 (4) 4.79
Solution : (1)

For a salt of weak acid and weak base

pH =7 +%[pKa—pr]

=7 +%[4.80 -4.78 =7 +%[0.02] =7.01

40. The hydrocarbon which can react with sodium in
liquidammoniais
(1) CH,CH=CHCH,

(2) CH,CH,C=CCH,CH,

(3) CH,CH,CH,C=CCH,CH,CH,

(4) CH,CH,C=CH

Solution : (4)

CHz-CH,-C=C-H+Na - CH,;-CH ,-
C=cONgY . The terminal carbon of
—C=C-= hasanacidicH. Thisacidic H reacts
with metals which are basic in nature

41 Given E_5,  =-072V,E_,, =-042V.
Cro" /Cr Fe=" /Fe

The potential for the cell
Cr | Cr* (0.1 M) || Fe* (0.01 M) | Feis

(1) -0.339V (2 0.26 V
(3) 0.26 V (4) 0.339V
Solution : (3)

cricr*® || Fe*?|Fe
(0.1 M) (0.01Mm)
According to Nernst equation

r+3D2
0.059 log H‘j 0

Ere2, Fe) 6 %:eﬂg'

E= (E° +
Cr/Cr+3

0.059

= @.72+ (-0.42)5- 5 9 (02

(0.01)°

-2

= 0-30—0-01|0913—_6 =0.30-0.0110g10*
=0.30-004=0.26V

42. Amount of oxalic acid present in asolution can be
determined by itstitration with KMnO, solution in
the presence of H,SO,. The titration gives
unsatisfactory result when carried out in the
presence of HCI, because HCI
(1) Reduces permanganate to Mn?*
(2) Oxidisesoxdicacidto carbondioxideand water
(3) Getsoxidised by oxalicacidto chlorine
(4) FurnishesH" ionsin addition tothosefromoxalic

acid

Solution : (1) CI™ getsoxidised in preference over oxalic

acids thereby reduces KMnO, to Mn*%,

NARAYANAINSTITUTE: Janak PuriCentre: A-1/171A, Janakpuri, NewDelhi-58,. Ph.: 41576122/23/24/ 25, South Extn. Centre : F-38, South Extension-, New Delhi-49, Phone: 46052731/32

Rohini Centre : D-11/141, Sector-8, Rohini, New Delhi- 110085, Phone : 27941800/27946086, Kalu Sarai Centre : 47-B, Kalu Sarai, Sarvapriya Vinar, N.D.-16; Ph. 40680612/13/14
e-mail:info@naravanadelhi.com  visitus at:wwwy.naravanadehi.com




AIEEE - 2008 Hints & Solutions(Code - D5) 27-4-2008

43. Among the following substituted silanes the one
whichwill giveriseto crosslinked silicone polymer
on hydrolysisis
(1) RSO,

Q) RS

Solution : (1) Factual

44. Oxidising power of chlorinein agueous solution can
be determined by the parameters indicated below :

2 RSCI
(4) RSCI,

In jssHO
%Clz(g) m"* g mE - o)

o
miYe o, o (ag)
The energy involved in the conversion of
1 _
5C12(9) to CI" (20)
(using the data,

Adi$H8.2 =240 kJmol
o _ 1
AegHCI =-349 kJmol

Ahdeg_ = =381 kJmoltwill be

(1) -850 kJmol™
(3) +152kJmol™
Solution : (4)

(2) +120kImol™
(4) —610kImol™

1 _
AH for ECIZ(Q) - ClI™(aq), is

AH :%Adi$Ho +AegH® +Ahde®

=%XZ40—349—381 =—610kJmoal

45. Which of thefollowing factorsisof no significance
for roasting sulphide ores to the oxides and not
subjecting the sulphide ores to carbon reduction
directly?

(1) Metal sulphides are less stable than the
corresponding oxides

(2) CO,ismorevolatilethan CS,

(3) Metal sulphides are thermodynamically more
stable than CS,

(4) CO, isthermodynamically morestablethan CS,

Solution : (2) Factual

46. Four speciesarelisted below :

I HCO3
i. HO"

ii. HSOy
iv. HSO;F

Which one of thefollowing isthe correct sequence
of their acid strength ?

(1) i<iii<ii<iv
(3) iv<ii<iii<i
Solution : (1)

(2) iii <i <iv<ii
(@) i <iii <i<iv

HSO,F > H,O" > HSO, >HCO3
V>l >0l >
47.. Which one of the following constitutes a group of
the isoel ectronic species ?
(1) CN°, N, 0%, C5~
(2 N,, 0;, NO, CO
(3) Cc37, 05,CO, NO

(4) NO*,C3,CN", N,
Solution : (4)
NO*, c3,CN™ & N, al have 14 € each and all
show similar molecular configuration

2
0ls? < 0*15? < 025% < o* 257 ér‘:p"z < @pz?
py

48. Phenol, when it first reacts with concentrated
sulphuric acid and then with concentrated nitric acid,
gives
(1) p-nitrophenoal
(2) Nitrobenzene
(3) 2,4, 6-trinitrobenzene
(4) o-nitrophenol

Solution : (1)

OH OH

m]ﬂlc.H2504
@ conc.HNO3 - ©
NO,
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49. Theionization enthal py of hydrogen atomis1.312 x
10° J mol™. The energy required to excite the
electronintheatomfromn=1ton=2is

. X mol™

(1) 7.56 x 10° Jmol ™

. X mol™

(2) 9.84 % 10° Jmol™

. X mol™

(3) 8.51x10°Jmol™

. X mol™

(4) 6.56 x 10° Jmol ™
Solution : (2)

2
E=-1312x106)x2
n2

E, = -1.312x10° x%

E, =-1.312x10° x 411

=-0.328 x 10°.

Energy required to excitee fromn=1ton= 2,
E~E, =[-0.328 x 10°] —[1.312 x10°]

=9.84 x 10° Jmol

50. The organic chloro compound, which shows
complete stereochemical inversion during a §2
reaction, is

(1) (CH,),CHCI

(2) CHCI

(3) (C,Hy),CHCI

(4) (CH,),CCl
Solution : (2)

Ligher the group, faster is the reactivity towards
S\ 2 thus complete stereochemical inversion.

51. Toluene is nitrated and the resulting product is
reduced with tin and hydrochloric acid. The product
so obtained is diazotised and then heated with
cuprous bromide. The reaction mixture so formed
contains

(1) Mixtureof o- and p-bromoanilines
(2) Mixture of o- and m-bromotoluenes
(3) Mixtureof o- and p-bromotoluenes

(4) Mixtureof o- and p=dibromobenzenes

Solution : (3)
@ o5, @ @
Sn—HCI
lNaNOZ,O—S"C

CH, CH, CH, CH,
CuBr
+ «— +
Br N2+

52. Inthe following sequence of reactions, the alkene
affords the compound B’

CH4CH = CHCH3 ™3 . A 127 . B

The compound B is
(1) CH,CH,COCH;,
(3) CH,CH,CHO

(2) CH,CHO
(4) CH,COCH,

Solution : (2)
CH,—CH=CH—CH, mf3.. CH3—(|2H CH—CH,
0—o0
lZn,HZO
2CH~CH=0

53. Which one of the following pairs of species have
the same bond order?

(1) 03 and CN™ (2) NO" and CN*
(3) CN™ and NO* (4) CN™ and CN*
Solution : (3)

CN~ & NO' both have 14¢e™.

Bond order = %[10 -4 =3
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54. At 80°C, the vapour pressure of pureliquid ‘A’ is
520 mm Hg and that of pureliquid ‘B’ is 1000 mm
Hg. If a mixture solution of ‘A’ and ‘B’ boils at
80°C and 1 atm pressure, the amount of ‘A’ in the
mixtureis (1 atm = 760 mm HQ)

(1) 48 mol percent (2) 50 mol percent

(3) 52 mol percent (4) 34 mol percent
Solution : (2) According to Raoult’s law,

Pr=pa+Pg

760 =520x, + 1000 (1-x,) =—480x, + 1000

480x,, = 240

X, =05

Thus, A and B both are 50 mol percent

1 ‘
55. For areaction EA - 2B, rate of disappearance of

‘A’ is related to the rate of appearance of ‘B’ by

the expression
_d[A] _d[8] _d[A] _,d[B]
O~ "« @& *a
_d[A] _1d[B] _d[A] _1d[B]
N L
Solution : (4)
lA—>ZB
2

d[A] _,1d[g]
dt 2 dt

_d[A] _, 1d[B]

dt 4 dt

-2

56. The equilibrium constants Kp and Kp, for the

reactions x——2y and z7Z—P+Q,
respectively areintheratio of 1: 9. If the degree of
dissociation of X and Z be equal then the ratio of
total pressures at these equilibriais

@ 1:3 2 1:9

3 1:36 @ 1:1
Solution : (3)

X —=— 2Y Z=P +Q
Int 1 - Int 1 - -

Ateg.l- a 2a

« -4 0RO K. -2 0P [
R71-a H+aH 271-a H+aH
Kp _1_4a°xR
AR_1
Up, 36

57. Incontext withtheindustrial preparation of hydrogen
fromwater gas (CO+H,), which of thefollowingis
the correct statement ?

(1) H,isremoved through occlusionwith Pd

(2) CO is oxidised to CO, with steam in the
presence of a catalyst followed by absorption
of CO, inalkali

(3) CO and H,, are fractionally separated using
differencesin their densities

(4) COisremoved by absorptionin agueousCu,Cl,
solution

Solution : (2)
Factual
58. Inwhich of thefollowing octahedral complexes of
Co (at. no. 27), will the magnitude of A, be the
highest?
(1) [Co(H,0)4*
(2) [Co(NHZ)l™
(3) [Co(CN)l*
(4) [Co(C,0,).]*
Solution : (3)
CN™ is the strongest field ligand & thus A, is
maximum

59. The coordination number and the oxidation state of
theelement *E’ inthe complex [E(en),(C,0,)]NO,
(where (en) is ethylene diamine) are, respectively

(1) 4and 3 (2 6and 3

(3) 6and 2 (4) 4and 2
Solution : (2)

[E(en),(C,0,)INO,

Co.No. M - 6

Oxd. state p _, x+0+(2)+(-1)=0
O x=+3
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Solution : (1)

60. ldentify thewrong statement inthefollowing :
(1) Ozonelayer doesnot permit infrared radiation
from the sun to reach the earth
(2) Acidrainismostly because of oxidesof nitrogen
and sulphur
(3) Chlorofluorocarbonsareresponsiblefor ozone
layer depletion
(4) Greenhouse effect is responsible for global
warming
Solution : (1)
Ozone layer does not permit U.V. radiation from
entering the earth’s atmosphere

61. Larger number of oxidation states are exhibit by
the actinoids than those by the lanthanoidsthemain
reason being
(1) More energy difference between 5f and than
between 4f and 5d orbitals

(2) More reactive nature of the actinoids than the
lanthanoids

(3) 4f orbitals more diffused than the 5f orbitals

(4) Lesser energy difference between 5f and 6d
than between 4f and 5d orbitals

Solution : (3)

Since, 4f orbitalsare more diffused inthe atom, not
much of the electrons can be excited

62. Inacompound, atomsof element Y form ccp lattice
and those of element X occupy 2/3rd of tetrahedral
voids. The formulaof the compound will be

(1) XY (2) XyY,
(3) X,Y, (4) X,Y,
Solution : (3)

Y L 8xL46xt=4
g8 2

X 4 g +8 :1_6
3 3
XEY4 0 XEYI;] X4Y3
3 3
63. Gold numbers of protective colloidsA, B, Cand D
are 0.50, 0.01, 0.10 and 0.005, respectively. The
correct order of their protective powersis

(1) A<C<B<D (2 B<D<A<C
(3 D<A<C<B (49 C<B<D<A

Protective power [ m
Protective power A<C<B<D
Gold No. 0.5<0.10<0.01 < 0.005
64. The vapour pressure of water at 20°C is 17.5 mm
Hg. If 189 of glucose (CH,,0,) isadded to 178.29g
of water at 20°C, the vapour pressure of the
resulting solutionwill be
(1) 16.500 mmHg
(3) 17.675mmHg
Solution : (2)

ST 18
glucose 180

(2) 17.325mmHg
(4) 15.750 mmHg

=01

—pO0 0
Pr= I::’HZO XXH,0 * PGlucose XX Glucose

=175%x099+0
=17.325mm Hg
65. Bakeliteisobtained from phenol by reacting with

(1) CH,COCH, (2 HCHO
(3) (CH,0OH), (4) CH,CHO
Solution : (2)
Factual
66. _The absolute configuration of
HO,C COH
HOH H ©H
1) RS (2 SR
3 S s @ RR
Solution : (4)
COOH
HO —— H
H— OH

NARAYANAINSTITUTE: Janak PuriCentre: A-1/171A, Janakpuri, NewDelhi-58,. Ph.: 41576122/23/24/ 25, South Extn. Centre : F-38, South Extension-, New Delhi-49, Phone: 46052731/32

Rohini Centre : D-11/141, Sector-8, Rohini, New Delhi- 110085, Phone : 27941800/27946086, Kalu Sarai Centre : 47-B, Kalu Sarai, Sarvapriya Vinar, N.D.-16; Ph. 40680612/13/14
e-mail:info@naravanadelhi.com  visitus at:wwwy.naravanadehi.com




AIEEE - 2008 Hints & Solutions(Code - D5) 27-4-2008

67. For the following three reactions a, b and c,
equilibrium constantsaregiven :

a.  CO(g) +H0(g)=—===CO0,(9) +H2(9);K1
b. CHa(9) +H0(g)=—=CO(g) +3H>(9);K>

c. CHy(9) +2H,0(9)—=CO0O,(g) +4H;,(9);K3

Which of thefollowing relationsis correct ?
(1) Ky=KK,

(2) K3'K% = Kf

(3) Ki/Kp =Kg3

(4) KK=K,
Solution : (1)
Ky;=K; xK,

[CO,][H7 _[H2][co] [coJ[H®

[cH4[H,d% [COl[HT [CH4][HT

L.H.S. = RH.S
68. Standard entropy of X, Y, and XY ;are 60, 40 and
50 JK™* mol™, respectively. For the reaction,

1 3
=Xy +=Y5 - XY.
22752 3

equilibrium, thetemperaturewill be
(1) 750K
(2) 1000K
(3) 1250K
(4) 500K
Solution : (1)

AH=-30kJ, to be at

ASRn =S-SR

1L 3
=[50] —EXGO > ><40§ = 50— [30+ 60] =—40J

AS= ﬁ
T
72730000 _ e

69. The electrophile, g0 attacks the benzene ring to

generate the intermediate o -complex. Of the
following, which o -complex isof lowest energy?

NO,

H
© @l
E

@)

3

Z Z
(s

Solution : (2)
NO, — is a meta directing group & thus, the
electrophile attaches on meta group, with max,
stability & lowest energy

70. o -D-(+)-glucose and [3-D-(+)-glucose are

(1) Anomers (2) Enantiomers
(3) Conformers (4) Epimers
Solution : (1)
a—D(+) glucose & B-D—(+) glucose are called
anomers
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PHYSICS

71. Thisquestion contains Statement-1 and Statement-
2. Of the four choices given after the statements,
choose the one that best describes the two
statements.

Statement-1: Energy isreleased when heavy nuclel

undergo fission or light nuclei undergo fusion.

and

Statement-2 : For heave nuclei, binding energy per

nucleon increases with increasing Z whilefor light

nuclei it decreases with increasing Z.

(1) Statement-1 is true, Statement-2 is true,
Statement-2 is not a correct explanation for
Statement-1

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

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

(4) Statement-1 is true, Statement-2 is true;
Statement-2 is a correct explanation for
Statement-1

Key : (2) Theoretical (B.E. per nucleaon curve)

72. Thisquestion contains Statement-1 and Statement-
2. Of the four choices given after the statements,
choose the one that best describes the two
statements.

Statement-1: For amass M kept at the centre of a

cubeof side‘a’, theflux of gravitational field passing

throughitssidesis4mt GM.

and

Statement-2 : If the direction of a field due to a

point source is radial and its dependence on the

1
distance‘r’ fromthesourceisgivenas 75 , itsflux

r

through a closed surface depends only on the

strength of the source enclosed by the surface and

not on the size or shape of the surface.

(1) Statement-1 is true, Statement-2 is true,
Statement-2 is not a correct explanation for
Statement-1

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

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

(4) Statement-1 is true, Statement-2 is true;
Statement-2 is a correct explanation for
Statement-1

Key : (4) Gravitational flux through cube=4m G (Mass
enclosed for inverse square law force)

73. Twofull turnsof thecircular scale of ascrew gauge
cover a distance of 1 mm on its main scale. The
total number of divisionsonthecircular scaleis50.
Further, itsisfound that the screw gauge hasa zero
error of —0.03 mm. While measuring the diameter
of athinwire, astudent notesthe main scalereading
of 3mm and the number of circular scale divisions
in line with the main scale as 35. The diameter of

thewireis
(1) 3.67mm (2) 3.38mm
(3) 3.32mm (4) 3.73mm

35
: i = 3+—+0.03mm
Key : (2) Diameter 100

74. An insulated container of gas has two chambers
separated by an insulating partition. One of the
chambers has volume V, and containsideal gas at
pressure P, and temperature T,. The other chamber
has volume V,, and contains ideal gas at pressure
P, and temperature T,. If the partition is removed
without doing any work on the gas, the final
equilibrium temperature of the gasin the container

will be
o RViT2 + BVoTy TiT2(RV1 +PoVo)
RV1+PVo RVIT + RVoT)
- TiT2(RVL +PVo) RVITy + PVoT)
RViTo + BVoTy RVi+PRV)

RVi , BVo _ (RV1+PRV))
Key: (3 T11+ T22_ 1T 2

75. A student measures the focal length of a convex
lens by putting an object pin at adistance ‘U’ from
thelensand measuring the distance ‘v’ of theimage
pin. The graph between ‘U’ and ‘v’ plotted by the
student should look like

v (cm)

D)

O u (cm)
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v {cm)
()
0 u {cm)
v (cm)
(©)
0 u (cm)
v (cm}
(4)
0 u (cm)
11 1
A AT

Directions : Questions No. 76 and 77 are based on

the following paragraph.

Consider ablock of conducting material of resistivity ‘ p’

shown in the figure. Current ‘I” entersat ‘A’ and leaves

from*‘D’. We apply superposition principletofind voltage

‘AV ' developed between ‘B’"and ‘C’. The calculation

isdoneinthefollowing steps:

(i) Takecurrent‘l’ entering from ‘A’ and assumeit to
spread over a hemispherical surface in the block.

(i) calculatefield E(r) at distance ‘r’ from A by using
Ohm'slaw E= pj,where‘j’ isthe current per unit
areaat ‘r.

(i) Fromthe‘r’ dependenceof E(r), obtain the potential
V() atr.

(iv) Repeat (i), (ii) and (iii) for current ‘I’ leaving ‘D’
and superpose resultsfor ‘A’ and ‘D’.

«~AV->

e+

-—

< a—>fe—b—pfe—a
B

o
@'

76. AV measured between B and C is

pl_ pl pl
@D 2 2a ) @ 2ma-b)
pl__p pl_ ol
©) T Ta ) @ 2 (a+b)
at+b ol
Key: (1) AV:IE dlr = I ﬁdr
a

77. For current entering at A, the electric field at a
distance‘r’ fromA is

pl pl
W 5.2 @ 42

_p ol
9) gry? 4 2

|
Key:(1)E=pJ=PE—
ey: (1) p o2

78. Consider auniformsquare plate of side‘a and mass
‘m’. The moment of inertia of this plate about an
axis perpendicular to its plane and passing through
one of itscornersis

l.2 2 2

(1) ;M (2) 5ma

@ oma® (@) —me?

Key: (2 1=1,+Md

DMa Ma2D

et
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79. An experiment is performed to find the refractive
index of glassusing atravelling microscope. Inthis
experiment, distances are measured by

(1) ameter scale provided on the microscope
(2) ascrew gauge provided on the microscope
(3) avernier scale provided on the microscope
(4) astandard laboratory scale

Key : (3) Informative

80. A horizontal overhead power-lineisat aheight of 4
m from the ground and carries a current of 100 A

from east towest. Themagnetic field directly below
it ontheground is (M, =41 x 107 TmA™)

(1) 5x107° T southward
(2) 25x 107 T northward
(3) 2.5x 10" T southward
(4) 5% 10° T northward

I, . .
Key: (1) B:i_?T,a(sn90°+sm90°) , Southward

:M_OI — —6
ord ~ 5x 10T, Southward
81. The speed of sound in oxygen (O,) at a certain

temperature is 460 ms™. The speed of sound.in

helium (He) at the sametemperature will be (assume
both gasesto be ideal)

(1) 650ms™
(3) 460ms™
Key : (No Answer)

V:E
\ M

Vhe _ |Yhe , Moy
VOZ y02 M He

(2) 330ms™
(4) 500ms™

No correct option

82. A 5V battery with internal resistance 2¢ and a
2V battery with internal resistance 1 are
connectedtoal0(Q resistor asshowninthefigure.

Py

100 _— 2V

Thecurrentinthe 10 resistor is
(1) 0.03A P,t0 P, (2) 0.27A P tOP,
(3) 0.27AP,t0P; (4) 0.03A P t0P,

Key : (D
P,
A Y
ovoaf 100 2V, 1)
P,
12i,+10,=5 0
101, + 1i,= 2 (i)

Solving (i,+i,) =0.03A
83. A body of massm = 3.513 kgismoving along the x-

axis with a speed of 5.00 ms™. The magnitude of
its momentum is recorded as

(1) 17.56 kg ms™
(2) 17.57kgms™
(3) 17.6kgms™
(4) 17.565kgms™

Key : (3) Theoretical

84. A working transistor withitsthreelegsmarked P, Q
and R istested using a multimeter. No conduction
is found between P and Q. By connecting the
common (negative) terminal of the multimeter toR
and the other (positive) terminal to P or Q, some

resistance is seen-.on the multimeter. Which of the
followingistruefor the transistor ?

(1) Itisapnp transistor with R as emitter
(2) Itisannpntransistor with R as collector
(3) Itisan npn transistor with R as base
(4) Itisapnp transistor with R as collector
Key : (3) Conceptua
85. A block of mass0.50 kg is moving with a speed of
2.00 ms™ on a smooth surface. It strikes another

mass of 1.00 kg and then they move together as a
singlebody. Theenergy lossduring thecoallisionis

(1) 0.67J (2) 0.34J
(3) 0.16J (4) 1.00J
1 m1m2

=—X
2 mp+my

(ug —uy)? (l —ez)

Key: (1)Energy loss

NARAYANAINSTITUTE: Janak PuriCentre: A-1/171A, Janakpuri, NewDelhi-58,. Ph.: 41576122/23/24/ 25, South Extn. Centre : F-38, South Extension-, New Delhi-49, Phone: 46052731/32

Rohini Centre : D-11/141, Sector-8, Rohini, New Delhi- 110085, Phone : 27941800/27946086, Kalu Sarai Centre : 47-B, Kalu Sarai, Sarvapriya Vinar, N.D.-16; Ph. 40680612/13/14
e-mail:info@naravanadelhi.com  visitus at:wwwy.naravanadehi.com




AIEEE - 2008 Hints & Solutions(Code - D5) 27-4-2008

86. A wavetravelling along the x-axisis described by
the eguation y(x, t) = 0.005 cos (ax—ft) . If the
wavelength and the time period of the wave are
0.08 m and 2.0 s, respectively, then aandf3 in
appropriate unitsare

0.04 1.0 It
a=—,B=—"— a=1250T B=—
(1) T B T @) B 20

0.08 2.0
B ="

() a=25.00m,B=11 (4 G:T’ -

Key: (3) y = A sin [kx—wt]

_ 21 21
Comparing K Fa=S-& W=B=?

87. Two coaxia solenoids are made by winding thin
insulated wire over apipe of cross-sectional area A
=10 cm? and length = 20 cm. If one of the solenoids
has 300 turns and the other 400 turns, their mutual
inductanceis (U, =41t x 10’ TmA™)

(1) 481 x10°H (2 24m x10*H
(3) 24m x10° H (4) 481 x10*H
N7N5A

88. A capillary tube (A) is dipped in water. Another
identical tube (B) isdipped in asoap-water solution.
Which of thefollowing showstherelative nature of
theliquid columnsin the two tubes ?

Al B

Key : (1) Surface tension of water is greater than soap-
water solution

89. A jarisfilled with two non-mixing liquids 1 and 2
having densities pq and p5 , respectively. A solid ball,
made of amaterial of density p3 isdropped inthe

jar. It comesto equilibriuminthe position shownin
thefigure.

Which of thefollowingistruefor pq, po and p3 ?
(2) p1<pP3<p2

(4) PL>P3>P2

(1) P1<p2<pP3
(3) P3<P1<P2
V V
Key : (2) 9159"‘9259:93V9
PL*+P2

2
90. Suppose an electron is attracted towards the origin

P3=

k
by aforce " where ‘k’ isaconstant and ‘'r’ isthe

distance of the electron fromthe origin. By applying
Bohr model tothissystem, theradius of then™ orbital
of the electron is found to be ‘r.’ and the kinetic
energy of the electron to be ‘T '. Then which of
thefollowingistrue?
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(1) TnD%,rr{] n
@ TnD%,er n?

1
(3 Tn05. 1 n°
n
(4) T, independentof n,r, 0 n

mv2 Kk
Key: (4 —=—
r r
mv? =k
Directions : Questions No. 91, 92 and 93 are based
on the following paragraph.

Wave property of electrons implies that they will show
diffraction effects. Davisson and Germer demonstrated
this by diffracting electrons from crystals. The law
governing the diffraction from a crystal is obtained by
requiring that electron waves reflected from the planes
of atomsinacrystal interfere constructively (seefigure).

Incoming ; ‘ QOutgoing
Electrons - _Electrons

Crystal plane
91. Electrons accelerated by potential V are diffracted
fromacrysta. If d=1A and i = 30°, V should be
about (h = 6.6 x 10 Js;m,= 9.1 x 10 kg, e=
1.6 x 10° C)
(1) 500V
(3) 2000V
Key : (4) 2dsin@ =nA
h
\2meV

92. If a strong diffraction peak is observed when
electronsareincident at anangle‘i’ fromthenormal
tothecrystal planeswith distance‘d’ betweenthem
(seefigure), deBrogliewavelength Agg of electrons
can be calculated by therelationship (nisaninteger)

(1) 2dsini=nAyg (2) dcosi=nAgg
(3) dsini=nAyg (4) 2dcosi=nAyg
Key : (4) Theoretical

éﬁ-)\

<

(2) 1000V
(4) 50V

A=

93. In an experiment, electrons are made to pass
through a narrow dlit of width ‘d’ comparable to
their de Broglie wavelength. They are detected
on a screen at a distance ‘D’ from the dlit (see
figure)

Which of the following graphs can be expected to
represent the number of electrons ‘N’ detected as
a function of the detector position ‘y’ (y = 0
correspondsto the middle of the dlit) ?

ANy
.
 d
LY ___

/T\y

N .
2 v
4

/

3=
 d
LY

37__
(4) v

Key : (2) Theoretical
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94. Inthecircuit below, A and B represent two inputs
and C represents the output.

no—
C

Bo—— > ——

The circuit represents

(1) NAND gate (2) OR gate

(3) NOR gate (4) AND gate

Key : (2) Theoretical

95. A thin spherical shell of radius R has charge Q
spread uniformly over its surface. Which of the
following graphsmost closely representsthe electric
field E(r) produced by the shell in the range O
0<r <o, Wherer is the distance from the centre

of the shell ?
E(r) E(r)

1) /N 2 /N
0 R ! o R r
E(r) E(r)

) ‘> @ L\
O R r o Rr r

Key : (3) Electric field inside the shell is 0 and outside
1

ED -

r

96. Abodyisatrestatx=0.Att=0, it startsmovingin
the positive x-direction with aconstant accel eration.
At the same instant another body passes through x
=0movinginthepositive x-direction with aconstant
speed. The position of the first body is given by
X,(t) after time ‘t’ and that of the second body by
X,(t) after the same time interval. Which of the
following graphs correctly describes (x; —x,) asa
functi onof time‘t'?

—_ Xz)

T

- Xz)

;W

(x; - Xo) {x) - Xg)

(3) (4)
) b ) t

Key : (4) At any time

X, = % at?
X, =Vt
O Atanytime
1 2
X =X =5 at” —vt
After sometime 1st body catches 2nd and that time

2V
o t=—
a

97. Relative permittivity and permesability of amaterial
are g, and p,, respectively. Which of thefollowing
values of these quantities are allowed for a
diamagnetic material ?

(1) & =054,=05 (2 g =15y-=

(3) & =05,=15
Key: (4 U =1+x

For diag. x = —ve

O p<1

e

(o
For any material 20

(4) & =15,=05

98. A planet in adistant solar systemis 10 times more
massive than the earth and its radius is 10 times
smaller. Given that the escapevel ocity fromthe earth
is 11 km s, the escape velocity from the surface
of the planet would be

(1) 110kms-1
(3 1L1kms-1

2GM

R

_ [2G(0m)
Vp=
R/10

(2) 0.11kms-1
(4 11kms-1

Key: (1) Ve=

=10V,
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99. Athinrodof length ‘L’ islying aong thex-axiswith
itsendsat x =0and x = L. Itslinear density (mass/

o oxd'
k
length) varies with x as BEH , where n can be

zero or any positive number. If the position x,, of
the centre of mass of therod is plotted against ‘n’,
which of the following graphs best approximates
the dependence of x,, onn?

D

3)

xdm

Idm

Key: (3) Xgy =

L
Numerator Ide = IX()‘dX)
0

KL2
(n+2)

L
Lnj' N+l gy =
0

Denominator Idm =I)\dx

CKE pa kOO g
——I dx = @—
n 0 n+1 H n+1

Dn+1D
O XCM Bn+ H

100. The dimension of magnetic fieldinM, L, Tand C
(Coulomb) isgivenas
1 mTict
Ry MLTC?
Key : (1) Theoretical

(2 MT2C?
(4) MT2C?

101. A parald plate capacitor with air between the plates
has a capacitance of 9 pF. The separation between
its plates is ‘d’. The space between the plates is
now filled thetwo dielectrics. One of thedielectrics

d
has dielectric constant kq = 3 and thickness 3

while the other one has dielectric constant ko = 6

2d
and thickness — . Capacitance of the capacitor is

3
now
(1) 40.5pF
(2) 20.25pF
(3) 1.8pF
(4) 45pF
5] s p—
Key (1) d'2d
3 3
C:ﬂ:g
d
=AD yo-
C.= 43 =9%x9=81
6ALY
C,= /3 =9x9=81
Now capacitors are in series
C
CC1+c2: =405
1 2

102. An athlete in the Olympic games covers adistance
of 100min 10s. Hiskinetic energy can be estimated
to beintherange

(1) 20,000J—50,000J
(2) 2,000J—5,000J

(3) 200J—500J

(4) 2x10°3J-3x10°J

K '2V-@-10m/s
ey() _10_

Average mass of the man = 50 kg

0 K.E. = %X50><100

=2500J
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103. A spherical solid ball of volume V is made of a
material of density p, . Itisfalling through aliquid
of density p, (pp <pq). Assume that the liquid
appliesaviscousforceonthebal that isproportiona
tothesquare of itsspeed v, i.e., F ;. = kv* (k> 0).
Theterminal speed of the ball is

\Y \Y -
1) ?(Pl @ g(pi P2)

v - V
3 g(pi P2) @ ?(pl

Key: (Q)Mg=Fu+F (At terminal velocity)

viscous

VP19 =Vpog +KV{

V _
. V0=/ 9(p1K P2)

104. Shownin the figure below isameter-bridge set up
with null deflection in the galvanometer.

55 Q R
]
7 ‘
<20 cm —»
l}_ —O0—O

The value of the unknown resistor R is

(1) 1109 (2) 55
3) 13750 (4) 220
%@ 20780

105. Whilemeasuring the speed of sound by performing
aresonance column experiment, a student getsthe
first resonance condition at a column length of 18
cm during winter. Repeating the same experiment
during summer, she measures the column length to
be x cm for the second resonance. Then

(1) 54>x>36 (2) 36>x>18
(3) 18>x (4) x>54

v
Key : (4 Vzm

3V'
Ll
4(x)
v_3
o 18 x
VI
X =54—
b Vv

0 X>b4(As vy >V)
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