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el AIEEE 2008 Q & S (SET-D5)

PART-A
MATHEMATICS

Solutions of SET-D5
Note: Questions with (*) mark are from syllabus of class XI.

*1.

Sol.:

Sol.:

Sol.:

*4,

Sol.:

Sol.:

The mean of the numbers a, 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

2 2
Variance is ZX —[2] =6.8 and (EJ =6 (given)
n n

n

a2 +b? +64+25+100
5
Correct choice: (2)

-36=68 = a’+b?+9=340 = a’+b?=25

The vector a=ai +2]+PK lies in the plane of the vectors b =i+ ] and €= j+k and bisects the angle between b and
C . Then which one of the following gives possible values of a. and ?

@) a=2 p=1 (2 a=1p=1 (Ra=2p=2 4) a=1p=2
i, b and ¢ are coplanar. = [a b €] =0 = a+p=2 ...(0)
Also a bisects the angle between b and €. = é:k(6+é) = a:x[%} ...(ii)
2

Comparing (i) with &=o.i +2]+BKk, we get A=+2, .. a=1and B =1, which also satisfies (i).
Correct choice: (2)

The non-zero vectors &, b and € are related by a=8b and € =—7b . Then the angle between & and € is

T T
@7 @n 30 @5

Clearly a and C are anti parallel.
- Angle between a and C is .
Correct choice: (2)

The line passing through the points (5, 1, a) and (3, b, 1) crosses the yz-plane at the point [0, % _713) . Then

(1) a=6,b=4 (2) a=8b=2 (3) a=2,b=8 (4) a=4,b=6
Equation of given line in symmetric form is X=5 :y_—l _t-a =\ ...(1)
-2 b-1 1-a
. Any pointon (i) can be (5-2x, 1+(b—-1), a+A(l—a)) ....(if)
(o, % —1—23j lies on (i) = x:% . (i)

Using (iii) in (ii) and comparing with given pointwe get a=6, b=4

Correct choice: (1)

If the straight lines XT_l = y;Z -z ;3 and X;Z = y;3 = 2L intersect at a point, then the integer k is equal to
M2 (2)-2 @) -5 (4)5
- Two given lines are intersecting.
11 -2
k 2 3|=0 = k=-5istherequired integral value.
3 k 2

Correct choice: (3)
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Sol.:

Sol.:

Sol.:

*9.

Sol.:

*10.

Sol.:

The differential equation of the family of circles with fixed radius 5 units and centre on the line y = 2 is

(1) (y-2fy? =25-(y-2)° () (x=2)*y'* =25—(y—-2)
3) (x-2)y'? =25-(y-2)° @) (y-2)y? =25-(y-2)?
Equation of circle can be (x—a)? +(y—2)* =25 ()

= a=x+(y-2)y’ ...(if)

Using (ii) in (i), we get (y—2)%y'? =25—(y—2)?
Correct choice: (1)
Let a, b, ¢ be any real numbers. Suppose that there are real numbers X, y, z not all zero such that x =cy+bz, y=az+cx and

z=bx+ay. Then a2 +b2+c? +2abc is equal to

®mo @1 )2 4 -1
1 -c -b

According to given condition |[¢ -1 a |=0 = a’+b?+c?+2abc=1
b a -1

Correct choice: (2)

Let A be a square matrix all of whose entries are integers. Then which one of the following is true?
(1) If det A=+1,then A™! exists and all its entries are integers

(2) If det A=+1, then A need not exist

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

(4) If det A= +1,then A™* exists and all its entries are non-integers
Obviously (1) is the correct answer.
Correct choice: (1)

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

13 22 @)1 4)4
Let the roots of x2 —6x+a=0 be a, 4 and the roots of x2 —cx+6 =0be a, 3
o+43=6 (D)
4of=a ...(ii)
a+3p=c ..(iii)
and 3o0B=6 ...(1v)

(i) and (iv) > a=8
1% equation reduces to x2 —6x+8=0
Clearly a=2 and =1
.. Common root is 2.
Correct choice: (2)

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, ) 7.5¢c,.8¢c, 3)8.5c,.’c, ) 6.7.8c,

1M, 4T’s and 2P’s can be arranged by

!
4|7'2' and in the 8 gaps 4 S can arranged with 8C, ways, so total ways are

7.5¢c,.%c,

Correct choice: (2)
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11. Let | _J'smx x and J = J.ﬂdx Then which one of the following is true?

(1)I<§andJ>2 (2)I>§andJ<2 (3)I>§andJ>2 (4)|<§ and J <2
. . 1 )
SinX SinXx
Sol.:  We know that —— <1, when x<(0, 1) = —<\/; I— —
" ey~ 7 IR

Again 2% < L \when xe(0,1) = ICOSX<2

Correct choice: (4)

12.  The area of the plane region bounded by the curves x+2y2 =0 and x+3y2 =1 isequal to
2 4 5
1) = 2) — 3) = 4) =
@ 3 @ 3 ©) 3 (4)
Sol.:  x+2y?=0 = y? :—g parabola

x+3y2 =1 = y? :—%(x—l) parabola

Solving equation of two parabolas simultaneously, we get x =-2; y==+1
Area of the region ABCA

1

= i(— 1+3y J.y -1)d

0

Hence area of region bounded by given curves is equal to % .

Correct choice: (2)

sinx dx .
— s
. T
sinf Xx——
r( 4j

X__

13. The value of \/EJ'

(1) x+lo

) x—Io% co{x—%) +C
T
4) x—Io% sn{x—zj

(3) x+lo x——

g
i

Sol.: Let X—Ezt = x:%+t

dx=dt

\/_J.Ld \/_Iﬂdt‘[(lwucott)dt t+loge|sint|+c

I
sin x——
( 4j
sin x— = +Cc=X+l0ge|si x—=||+c
4 ¢ 4

—xf£+log
4 e

Correct choice: (1)
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*14, The statement p —(q— p) is equivalent to

(1) p—>(praq) 2 p—(pea) @) p—(p—a) @ p—(pva)
Sol.:
p q pvg q—>p p—>@—>p) | po(pva)
T T T T T T
T F T T T T
F T T F T T
F F F T T T

Correct choice: (4)

15. The value of col(cosec*l §+tan*l %] is

4 5 6 3
T @ = ® OF

3 2
7+7
Sol:  cof cosec 2 |+ tan [ 2] |=cof tan? 2+ tan? 2 | = cof tant| 43
3 3 4 3 1_§
.
cotl tan[ 228 V| Z cotl cot 2 2 )] = &
12-6 17 17

Correct choice: (3)

2
3

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

16.  Let A be a2 x 2 matrix with real entries. Let | be the 2 x 2 identity matrix. Denote by tr(A), the sum of diagonal entries of A.
Assume that A% =1 .
Statement-1: If A=1 and A= -1 ,then detA=-1.
Statement-2: If A=1 and A=—I,then tr(A)=0.

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

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

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

ab
Sol.: Let A=
c d

A2=1 = a’+bc=1, bc+d? =1, (a+dp=0, (a+d)=0

1 0
Out of all possible matrices if we consider A= {O J ,then tr A =0.

= Statement-2 is wrong.
Again if A=+l, then | A|=-1

= Statement-1 is correct.
Correct choice: (2)
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*17.

Sol.:

*18.

Sol.:

Let p be the statement “X is an irrational number”, g be the statement “y is a transcendental number”, and r be the statement
“x is a rational number iff y is a transcendental number”.

Statement-1: r is equivalent to either q or p.

Statement-2: r is equivalent to ~ (p <>~ q).

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

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

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

p : xis an irrational number
g :yisatranscendental number
r: x is a rational number iff y is a transcendental number

= r:i~p<oq

S1:q orp

s;:~(po~a)

p q ~p ~q r s pe=q S,
~Peq gorp ~(pe~0q)

T T F F F T F T

T F F T T T T F

F T T F T T T F

F F T T F F F T

Clearly s; and r are not equivalent = Statement-1 is false.

Also s, and r are not equivalent = Statement-2 is also false. Hence none of the option is correct.

In a shop there are five types of ice-creams available. A child buys six ice-creams.
Statement-1: The number of different ways the child can buy the six ice-creams is 1°Cs.

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’s and 4 B’s in a row.

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

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

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

Statement-1: Number of ways = number of non negative integral solutions of the equation T; +T, +T3+T4 +T5 =6
_6+5-1 Coq= 10C4

Statement-1 is wrong.
0!
6141

Statement-2: Number of different ways of arranging 6A’s and 4 B’s in a row = 10

Statement-2 is correct.
Correct choice: (3)
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*19.

Sol.:

*20.

Sol.:

*21.

Sol.:

22.

n
Statement-1: Z(r +1)"Cc, =(n+2)2"L.
r=0

n
Statement-2: Z(r +1)"Cp x" = (14 X)" +nx(1+ %)
r=0
(1) Statement-1 is true, Statement-2 is true; Statement -2 is not a correct explanation for Statement-1.
(2) Statement-1 is true, Statement-2 is false.
(3) Statement-1 is false, Statement-2 is true.
(4) Statement-1 is true, Statement-2 is true; Statement-2 is a correct explanation for Statement-1.
n n n n n
Z(r +1)"c, x" :Zr. "c, x" +Z nc,.x" = nxz e, xt +z e, x" =nx(@+x)"t (@ x)" ..(0)
r=0 r=0 r=0 r=1 r=0
Statement-2 is true.

n
Putting x =1in (i), we get Z(r +1)."C, =(n+2).2"%,
r=0
Statement-1 is also true.
Correct choice: (4)

Statement-1: For every natural number n> 2, i +i+ ...... +i > \/ﬁ .
1

Statement-2: For every natural number n>2, J/n(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-1 is true, Statement-2 is false.

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

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

Statement-2: \/ﬁ <+n+1 istruefor n>2.

Statement-1: \/ﬁ<\/n+1 = ﬁ<J§<ﬁ< ...... \/ﬁ

1 1
Now \/§<\/ﬁ = —>—
J2
Bt .1
J3
Jnsdh = L1
n n
1 1 1 1 1 1 n
AlsO —>—. S0 —+—=+—+..... +—>—:\/ﬁ
N 1 V2 3 Jn oV

Correct choice: (4)

. .1 .
The conjugate of a complex number is I Then that complex number is
| .

-1 1 -1 1
i @i @i @i
SO S & S S ) () R O

i1 -2 -2 —2(i+1) i+1

Correct choice: (1)

Let R be the real line. Consider the following subsets of the plane RxR:
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Sol.:

23.

Sol.:

*24.

Sol.:

*25.

Sol.:

26.

={(x, y):y=x+land 0<x<2}

T ={(x y):x—y isan integer .
Which one of the following is true?

(1) S'is an equivalence relation on R but T is not (2) T is an equivalence relation on R but S is not
(3) Neither S nor T is an equivalence relation on R (4) Both S and T are equivalence relations on R
ForS, y=x+1

for reflexive x=x+1 = 0=1

= Sis not reflexive. So S can not be equivalence.

ForT, x—yel,then x—x=0el = Tis reflexive.
x—yel,then y—xel = T issymmetric also.

Now x—yel and y—zel = x—-zel = Tistransitive also.

Hence T is an equivalence relation.
Correct choice: (2)

Let f:N—Y be a function defined as f(x)=4x+3, where Y ={yeN:y=4x+3for some xeN}. Show that f is
invertible and its inverse is

+3 -3 3y+4 +3
@) g(y)=2= @ g(y)=L" @ a(y)="L"= @) gly)=4+217
4 4 3 4
Clearly f is bijective function so it is invertible.
y=4x+3 = yT_3:x: g(y):yT_3

Correct choice: (2)

AB is a vertical pole with B at the ground level and A at the top. A man finds that the angle of elevation of the point A from a
certain point C on the ground is 60°. He moves away from the pole along the line BC to a point D such that CD =7 m. From
D the angle of elevation of the point A is 45°. Then the height of the pole is

7y3 W3 1 73 1 743
(1)_(‘/—_)'“ ()—m m @ 5" (4)—(J_+1)
o N , o y A
tan60° = BC ...(i) and tan45° = TBC ...(i1)
= 7+BC=h = BC=h-7 h
From (i) = «/E:L = J3h-7J/3=h = 3h-h=743 45° A 60°
T D 7mcC B

w3 )
J3-1 2

Correct choice: (4)

h=

A die is thrown. Let A be the event that the number obtained is greater than 3. Let B be the event that the number obtained is
less than 5. Then P(AUB) is

W1 @) § @3) g (4)0

n(AUB)= {1, 2,3 4,5 6} = P(AUB)=1
Correct choice: (1)

1 2

It is given that the events A and B are such that P(A)==, P(A|B)= 5 and P(B|A)= 3 - Then P(B) is

ENIE

2 1 1 1
1) 3 2 7 3) 5 (4) 3
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Sol.:

*27.

Sol.:

*28.

Sol.:

*29.

Sol.:

*30.

Sol.:

*31.

Sol.:

PM%%

Putting the value of P(ANB) in (i) = P(B)=2x

ol
ol
Wl

%%):ﬂ%%@ = %:E%ﬁflz P(ANB)=

Correct choice: (4)

A focus of an ellipse is at the origin. The directrix is the line x = 4 and the eccentricity is % Then the length of the semi-

major axis is
4 5 8 2
1) — 2) — 3) — 1) £
) 3 @ 3 @) 3 (4) 3
. ) .. |o-4| a a 3a 8
Perpendicular distance from focus on directrix= ———=—-ae = 4=2a-— = 4=— = a= —
J1 e 2 2 3

Correct choice: (3)

A parabola has the origin as its focus and the line x = 2 as the directrix. Then the vertex of the parabola is at

1) 0. 1) () (2.0 (3)(0.2) 4) (1,0
Vertex will be mid-point of F and M. y
So, (1, 0)
. —
Correct choice: (4) \
F M X
mnl//v (2,0)
- X=2

The point diametrically opposite to the point P(1, 0) on the circle x? +y? +2x+4y—3=0 is

(1) (-3 -4) @ (3 4) (3) (3 -4) @) (-3, 4)
Given x2 +y? +2x+4y—3=0; Centre (-1, —2)

C is the mid-pointof Pand Q so x; =-3 and y; =4 Q p

- ol 4) (0 1) v (1.0

Correct choice: (1)

The perpendicular bisector of the line segment joining P(l, 4) and Q(k, 3) has y-intercept —4. Then a possible value of k is
1)-2 ()4 @)1 (4)2

Equation of perpendicular bisector of PQ is y—% =(k —1)[x —%}

2

Y-intercept is, =4 = k=44

Correct choice: (2)

The first two terms of a geometric progression add up to 12. The sum of the third and the fourth terms is 48. If the terms of
the geometric progression are alternately positive and negative, then the first term is

(1) 12 24 (3)4 (4)-12

Let G.P., a, ar, arz, ar®.

Given a+ar=12 and ar® +ar> =48 = ar?(l+r)=48. S0 r>=4 = r=+2
r=-2,then a=-12

Correct choice: (4)
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32.  Suppose the cubic x3 - px+q has three distinct real roots where p > 0 and g > 0. Then which one of the following holds?

(1) The cubic has minima at both \/g and - \/g (2) The cubic has maxima at both \/g and — \/g
(3) The cubic has minima at \/g and maxima at — \/g (4) The cubic has minima at —\/g and maxima at \/g

Sol.: Let f(x)=x3—px+q
f/(x)=3x*-p

For maxima or minima f'(x)=0 = x:i\/g

f(x)=6x = f"(x)>0 for x:\/g and f"(x)<0 for X:_\/%

Correct choice: (3)
33. How many real solutions does the equation x” +14x° +16x3 +30x—560=0 have?
13 @5 Q)7 41
Sol.:  f(x)=x" +14x° +16x> +30x—560 )
f/(x)=7x® +70x* +48x? +30>0
f isincreasing also lim f(x)=co; lim f(x)=—o
X—00 X—>—00

Clearly f(x)=0 have exactly one real root.

Correct choice: (4)

.1
34, Let f(x)= {(x—l)sm w1 T *# Then which one of the following is true?

0 if x=1
(1) f isdifferentiable atx =0butnotatx =1 (2) f isdifferentiable at x =1 butnotatx =0
(3) f isneither differentiable at x=0noratx =1 (4) f isdifferentiableatx=0andatx=1
.1
1 hsin=-0
Sol.:  f(x)= (x—l)smx_l It x=1, RE/(1) = lim—1— — limsin , which does not exist.
0 if x=1 h—0 h h—0 h

f ’(O):sini— (x-1) cos——

= —sinl+cosl. So f(x) is differentiable at x = 0 but not at x = 1.
x-1 (x—l)z x—1

Correct choice: (1)

35.  The solution of the differential equation % = X*Y qatisfying the condition y@)=1is
X X
(1) y=xeY (2) y=xInx+x (3) y=Inx+x (4) y=xInx+x?
Sol.:  Given ﬂ:1+l = ﬂ_lzl
X dx x
1
—| —dx
IF =e '[X = 1
X

y.lzj.l.ldx+c = l:lnx+c
X X X

y1)=1, soc=1 = y=xInx+x
Correct choice: (2)
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*36.

Sol.:

*37.

Sol.:

*38.

Sol.:

*39.

Sol.:

*40.

Sol.:

41.

Sol.:

42.

Sol.:

*43.

PART-B
CHEMISTRY

Which one of the following is the correct statement?

(1) Chlorides of both beryllium and aluminium have bridged chloride structures in solid phase.
(2) ByHg.2NHg is known as ‘inorganic benzene’.

(3) Boric acid is a protonic acid.

(4) Beryllium exhibits coordination number of six.

Inorganic benzene is BsNsHg, Boric acid is a Lewis acid and beryllium exhibits co—ordination number of 4 only. BeCl, and
AICI; both exhibit bridged structures in the solid state.

Correct choice: (1)
The treatment of CH3MgX with CH;C=C-H produces
W
(1) CH;-C=C-CHj,4 (2) CH, (8) CH3;-CH=CH, (4) CH3C=C-CH3
CH3sMgX + CHz—C=C-H —> CH,T + CH3—C=C MgX
Correct choice: (2)

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

(1) -CHO, -COOH, —-SO3H, ~CONH, (2) -CONH,, -CHO, -SO3H, -COOH

(3) -COOH, —SO3H, -CONH,, -CHO (4) —-SO3H, —-COOH, -CONH,, -CHO

The correct decreasing order of priority for the functional groups according to IUPAC nomenclature is
—CO,H >-S0O3H > -CONH, > -CHO

Correct choice: (3)

The pK, of a weak acid, HA is 4.80. The pK, of a weak base, BOH, is 4.78. The pH of an aqueous solution of the
corresponding salt, BA, will be

(1) 7.01 (2)9.22 (3) 9.58 () 4.79
B* + A + H,0 = BOH + HA

pH = %pKW + %pKaf %pr = % (14 + 4.80 — 4.78) = 7.01

Correct choice: (1)

The hydrocarbon which can react with sodium in liquid ammonia is
(1) CH3CH=CHCH3; (2) CH3CH,C=CCH,CH; (3) CH3CH,CH,C=CCH,CH,CH; (4) CH3;CH,C=CH

CH:CH,C=CH — M, CH.CH,C=C Na" + H
liquid NH, 2

Correct choice: (4)

Given E° ., . =072V, E° 2, =—0.42 V. The potential for the cell

Cro"/Cr Fe " /Fe

Cr|Cr¥ (0.1 M) || Fe*" (0.01 M) | Fe is
(1) -0.339 V (2)-0.26 V (3)0.26 V (4)0.339 vV
2Cr(s) + 3Fe*(aq) —> 2Cr¥*(aq) + 3Fe(s)
3+12 2
. . N

Bz B0, — g0, 00089, ICr1" _ 4o (072)- 2999105 0D _g26v

Fe“"|Fe Cr¥|Cr 6 [FeZ+]3 6 (0.01)3

Correct choice: (3)

Amount of oxalic acid present in a solution can be determined by its titration with KMnQ, 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) oxidises oxalic acid to carbon dioxide and water.

(3) gets oxidised by oxalic acid to chlorine.

(4) furnishes H* ions in addition to those from oxalic acid.

KMnO, can oxidise HCI also (along with H,C,0,) into Cl, and itself gets reduced to Mn?".

Correct choice: (1)
Among the following substituted silanes the one which will give rise to cross linked silicone polymer on hydrolysis is
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44,

Sol.:

45.

Sol.:

*46.

Sol.:

*47.

Sol.:

(1) R,SICl, (2) RsSICI (3) RySi (4) RSICly
I I
° 9
OH R—Sli—O—SIi—R
I
n RSiCl; % n R—Si.i—OH —_— (l) CI) Cross linked silicone polymer
OH R—Sli—O—SIi—R
¢ 9

Correct choice: (4)
Oxidising power of chlorine in aqueous solution can be determined by the parameters indicated below:

1 [} 1 =)
_AdiSSH —A H
1 AgH? R
> Cl(@) 25 Cl(g) == CI'(g) —=——> CI(aq)

The energy involved in the conversion of

%uz(g) to CI" (aq)

(using the data, A gigsH > =381 kJ mol ™) will be

— -1 e _ 1
C|2—24OkJ mol™, AgyH o =—349 ki mol ,Ahdec

€g" 'Cl -

(1) -850 kJ mol™* (2) +120 kJ mol™? (3) +152 kJ mol ™ (4) -610 kJ mol™*
AH = [%x 240) + (~349) + (-381) = —610kJ mol %,

Correct choice: (4)

Which of the following factors is of 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, is more volatile than CS,.

(3) Metal sulphides are thermodynamically more stable than CS,.
(4) CO, is thermodynamically more stable than CS,.

2MS + C —> 2M + CS; ; AG; = positive

2MO +C —> 2M + CO, ; AG; = negative

This suggests that CO, is thermodynamically more stable than CS,. Metal sulphides are thermodynamically more stable than
CS, while metal sulphides are more stable than the corresponding oxides.

Correct choice: (1)

Four species are listed below:

(i) HCO3 (i) H,0" (3) HSOy4 (4) HSOsF
Which one of the following is the correct sequence of their acid strength?
(1) (i) < (iii) < (ii) < (iv) (2) (iii) < (i) < (iv) < (ii) (3) (iv) < (ii) < (iii) < (i) (@) (ii) < (iii) < (i) < (iv)

The decreasing order of acidic strength is
HSO;F > H3;0" > HSO; > HCO3
Correct choice: (1)
Which one of the following constitutes a group of the isoelectronic species?
(1) CN", N,, 037, C%" (2 N,, 05, NO*, CO (3)C%~,05,C0O,NO (4) NO*, C3~,CN"| N,

Isoelectronic species possess same number of electrons. NOY, C%‘, CN™ and Ny, each have 14 electrons and thus are
isoelectronic.
Correct choice: (4)
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48.

Sol.

*49.

Sol.:

50.

Sol.:

51

Sol.:

*52.

Sol.:

*53.

Sol.:

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

OH OH OH
conc. H,S0; SO:H HNO, NO,
> 50, >

The temperature is not mentioned, so it can be assumed to be room temperature at which ortho is the stable product.
Correct choice: (4)

The ionization enthalpy of hydrogen atom is 1.312 x 10° J mol™. The energy required to excite the electron in the atom from

n=1ton=2is

(1) 7.56 x 10° J mol™* (2) 9.84 x 10° J mol™ (3) 8.51 x 10° J mol™® (4) 6.56 x 10° J mol™

_ —1.312x108 x(1)?
?

AE = E, - E; = (-3.28 x 10° + 1.312 x 10%) J mol™ = 9.84 x 10° J mol ™.

Correct choice: (2)

E, =-3.28x10°Jmol? ; E;=-1.312 x 10% J mol™

The organic chloro compound, which shows complete stereochemical inversion during a Sy2 reaction, is

(1) (CH,),CHCI (2) CH4CI (3) (C,Hs),CHCI (4) (CHg)sCCl

Sn2 reaction is shown by primary halides more than secondary halides and secondary halides more than tertiary halides.
Correct choice: (2)

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

(1) mixture of o— and p—bromoanilines (2) mixture of o— and m-bromotoluenes
(3) mixture of o— and p—bromotoluenes (4) mixture of o— and p—dibromobenzenes
CHy CHy ) CHs; ) CH,
CH, N02 NH, Ngcr Br
Conc. H,S0, Sn/HCI NaNO, / HCI Cu,Br,. A
Conc. HNO3 * - > N 0-5°C * — > *
CH; CH, CH; CH,
NO, / NH, _/ \ o Br

o- and p—bromotoluenes

Correct choice: (3)

In the following sequence of reactions, the alkene affords the compound ‘B’
0, H,0

CH;CH=CHCH; A B.
Zn

The compound B is
(1) CHCH,COCH, (2) CH,CHO (3) CH3CH,CHO (4) CHsCOCH;

o)

CH;-CH \CH—CH Zn/H,0
CH3-CH=CH-CH, —22 X 32, 2CH4CHO + H,0 + ZnO
A
0—o0 ®
*

Correct choice: (2)
Which one of the following pairs of species have the same bond order?
(1) O3 and CN™ (2) NO*" and CN* (3) CN~and NO* (4) CN and CN*

Same bond order would be for the species which have same number of total electrons. CN~ and NO* both have 14 elelctrons
and will have a bond order of 3.

Correct choice: (3)
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55.

Sol.:

*56.

Sol.:

*57.

Sol.:

58.

Sol.:

59.

Sol.:

*60.

At 80°C, the vapour pressure of pure liquid ‘A’ is 520 mm Hg and that of pure liquid ‘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 mixture is (1 atm = 760 mm Hg)

(1) 48 mol percent (2) 50 mol percent (3) 52 mol percent (4) 34 mol percent
Pr=760= PaX+ PgXp =520 Xa+1000 (1 —Xp)

Xa= % or 50 mol percent.

Correct choice: (2)

.1 . . .
For a reaction ) A —— 2B, rate of disappearance of ‘A’ is related to the rate of appearance of ‘B’ by the expression

1 _dIAI_dB] @ _dA_,dE] @ _dAl_1dB] @ _JA_1dB]
dt dt dt dt dt 2 dt dt 4 dt
% = Rate of reaction with respect to A.
%% = Rate of reaction with respect to B.
—2d[A] _ 1d[B] d[A] _1d[B]
dt 2 dt * dt 4 dt

Correct choice: (4)
The equilibrium constants Kpl and sz for the reactions X —— 2Y and Z —— P + Q, respectively are in the ratio of

1:9. If the degree of dissociation of X and Z be equal then the ratio of total pressures at these equilibria is

@Mm1:3 21:9 (3)1:36 ®H1:1
Let initial moles of X and Z taken are ‘a’ and ‘b’ respectively.
Moles at equilibrium  a(l-a)  2ao Moles at equilibrium  b(1-a) boa ba
(2a0)® Py, (bor)® Py,
P al-a) all+o) " bl-o) b(l+a)

Kp, Pr, 9 ' Pr 36
Correct choice: (3)
In context with the industrial preparation of hydrogen from water gas (CO + H,), which of the following is the correct
statement?
(1) H, is removed through occlusion with Pd.
(2) CO is oxidised to CO, with steam in the presence of a catalyst followed by absorption of CO, in alkali.
(3) CO and H; are fractionally separated using differences in their densities.
(4) CO is removed by absorption in aqueous Cu,Cl, solution.
Catalyst
CO + H; + H0 =255.CO, + 2H, oy Na,CO; + H,0

(alkali)
Water gas

Correct choice: (2)
In which of the following octahedral complexes of Co (atomic number 27), will the magnitude of A, be the highest?
(1) [Co(H0)6]*" (2) [Co(NHg)e]*" (3) [Co(CN)g]* (4) [Co(C204)]*

Magnitude of A, will be highest with the strongest ligand. Since, CN™ is the strongest ligand of all, thus would lead to a
greater separation between t,; and eg orbitals.

Correct choice: (3)

The coordination number and the oxidation state of the element ‘E’ in the complex [E(en),(C,0,4)]NO, (where (en) is
ethylene diamine) are, respectively,

(1)4and 3 (2)6and 3 (3)6and 2 (4)4and 2

(en) and oxalate ion are both bidentate ligands. Co—ordination number of E in the complex = (2 x 2) + (1 x 2) = 6.

Oxidation state of E in the complex = [x + (-2) = +1] = +3.

Correct choice: (2)
Identify the wrong statement in the following:
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61.

Sol.:

62.

Sol.:

63.

Sol.:

64.

Sol.:

65.

Sol.:

66.

(1) Ozone layer does not permit infrared radiation from the sun to reach the earth.

(2) Acid rain is mostly because of oxides of nitrogen and sulphur.

(3) Chlorofluorocarbons are responsible for ozone layer depletion.

(4) Greenhouse effect is responsible for global warming.

Ozone layer prevents the ultra violet radiations and not the infrared radiations from the sun to reach the earth.
Correct choice: (1)

Larger number of oxidation states are exhibited by the actinoids than those by lanthanoids, the main reason being

(1) more energy difference between 5f and 6d 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.

The energy difference between 5f and 6d is lesser than that between 4f and 5d orbitals. Thus, in actinoids, the electrons can
be removed from 5f as well as 6d, so more number of oxidation states are exhibited by them.

Correct choice: (4)

In a compound, atoms of element Y form ccp lattice and those of element X occupy 2/3™ of tetrahedral voids. The formula of
the compound will be

(1) X2Y (2) X3Y4 (3) X4Y3 (4) X2Ys

Number of effective Y in a unit cell = 4.

1

Number of effective X in a unit cell =8 x

w | N

So, formula of the compound = X1g/3Y4= Xq;3Y1,4= X4Y3
Correct choice: (3)

Gold numbers of protective colloids (A), (B), (C) and (D) are 0.50, 0.01, 0.10 and 0.005, respectively. The correct order of
their protective powers is

M (A)<(C)<((B)<(D) (2 (B)<(D)<(A)<(©) @) (D) <(A) <)< (B) (4)(C)<(B)<(D)<(A)
Lesser the value of gold number of a protective colloid, better is its protective power. ... (A) <(C) <(B) < (D)
Correct choice: (1)

The vapour pressure of water at 20°C is 17.5 mm Hg. If 18 g of glucose (C¢H1,0g) is added to 178.2 g of water at 20°C, the
vapour pressure of the resulting solution will be

(1) 16.500 mm Hg (2) 17.325 mm Hg (3) 17.675 mm Hg (4) 15.750 mm Hg
Moles of glucose = E =0.1, moles of H,0 = ﬂ =99
180 18
P°-P 0.1xP
s _ moles of glucose . 175 _pg= x Pg
Ps moles of water 9.9

Ps=17.325 mm Hg.
Correct choice: (2)
Bakelite is obtained from phenol by reacting with
(1) CH;COCH;, (2) HCHO (3) (CH,0H), (4) CH;CHO

Phenol + HCHO —%9_5 o and p-hydroxybenzylalcohol }% Bakelite

Correct choice: (2)

The absolute configuration of

HO,C CO.H
L

4\ € o

MR, S ) S, R ®3)S,s (4)R,R
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Sol.:

68.

Sol.:

*69.

Sol.:

70.

Sol.:

CO,H OH
R R
= + VWCO,H
HO' 1, iy 2

Correct choice: (4)

For the following three reactions a, b, ¢, equilibrium constants are given:

a. CO(9) + H0(g) == COx(9) +HaA(9) ; Ki
b. CH4(g) + H0(g) == CO(g) +3Hy(9) ; K
C. CHy(9) + 2H0(g) == CO2(g) +4H,(9) ; K3
Which of the following relations is correct?

(1) Ks = KiK; (2) Ky- K3 =K (3) KiyK;, =K; (4) KoKs = Ky
CO(g) + H0(g) == CO,(9) +Hx(9) ; Ki

CH,(9) + H.0(g) == CO(9) +3H2A(9) ; K

CHy(g) + 2H,0(g) == CO,(9) +4Hy(9) : K3=K; xK;

Correct choice: (1)

Standard entropy of X, Y, and XY; are 60, 40 and 50 JK™* mol™, respectively. For the reaction, %Xz + ;Yz — XY,

AH = -30 kJ, to be at equilibrium, the temperature will be

(1) 750 K (2) 1000 K (3) 1250 K (4) 500 K
%xz + %Yz XYy ; AS=50- KGOX%J+(4OX%H = 40JK' ; AH=-30K] ;  AG=AH-TAS
At equilibrium, AG=0 : - AH=Tas ; T= AH_ 7800000 _ 00,

AS  _g40)K?

Correct choice: (1)

The electrophile, E® attacks the benzene ring to generate the intermediate s—complex. Of the following, which c—complex is
of lowest energy?

NO, NO, NO,
H H
) @ E O] a H ®) g 4) E
- H O E

Arenium ion (c—complex) formed by the attack of electrophile on nitrobenzene at any one of the three positions is less stable
than that formed by the attack of electrophile on benzene.

Correct choice: (4)
o—D—(+)—glucose and B—D—(+)—glucose are
(1) anomers (2) enantiomers (3) conformers (4) epimers

o—D—(+)—glucose and B—D—(+)—glucose are those diastereomers that differ in configuration at C—1 atom. Such isomers are
referred as anomers.

Correct choice: (1)
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Sol.:

*72.

Sol.:

*73.

Sol.:

*74.

PART-C
PHYSICS

This question 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 is released when heavy nuclei undergo fission or light nuclei undergo fusion.

and

Statement —2: For heavy nuclei, binding energy per nucleon increases with increasing Z while for 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 -1 is true, Statement- 2 is false

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

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

Correct choice: (2)

This question 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 a mass M kept at the centre of a cube of side “a’ the flux of gravitational field passing through its sides is
4 GM.

and

Statement —2: If the direction of a field due to a point source is radial and its dependence on the distance ‘r’ from the source is

given as iz , its flux through a closed surface depends only on the strength of the source enclosed by the surface and not on
r

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 -1 is true, Statement- 2 is false

(3) Statement —1 is false, Statement- 2 is true

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

ff Eg-05 =~ 41GMengioseq = — 47GM

Correct choice: (4)

Two full turns of the circular scale of a screw gauge cover a distance of 1 mm on its main scale. The total number of
divisions on circular scale is 50. Further, it is found that screw gauge has a zero error of — 0.03mm. While measuring the
diameter of a thin wire, a student notes the main scale reading of 3mm and the number of circular scale divisions in line with
the main scale as 35. The diameter of wire is

(1) 3.67 mm (2) 3.38 mm (3)3.32mm (4) 3.73mm
0.5mm

Least count = =0.01nm

Zero error =—0.03 mm

Measured diameter = 3 mm + 35 x 0.01 mm = 3.35 mm
Corrected diameter = 3.35 mm — (— 0.03mm) = 3.38 mm
Correct choice: (2)

An insulated container of gas has two chambers separated by an insulating partition. One of the chambers has volume V; and
contains ideal 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
gas in the container will be

) PiViTy +Po Vo Ty 2 T (P Vi +P,V,)
P1V1 + P2V2 PlV].Tl + P2V2T2
@) TRV, +PVy) @) PViTy + PV, T,
P1V1T7_ + P2V2T1 P1V1 + P2 V2
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75.

Sol.:

76.

Sol.:

77.

Internal energy of the system will remain conserved.
(nl + nzva = nlCVTl + n2CV.T2

(Plvl L PV JT _Pvi RV, 1Ml (PV +P,V5)

RT, RT, R R ' PVIT, + PV, T,

Correct choice: (3)

A student measures the focal length of a convex lens by putting an object pin at a distance ‘u” from the lens and measuring
the distance ‘v’ of the image pin. The graph between “u” and ‘v’ plotted by the student should look like

v(cm) v(cm)
& J )
5 u(cm) 0 u(cm)
v(cm) v(cm)
) / @
o) u(cm) o) u(cm)
111
v u f

Correct choice: (1)

Directions: Questions No. 76 and 77 are based on the following paragraph

Consider a block of conducting material of resistivity ‘p’ shown in the figure. Current ‘I’ enters at ‘A’ and leaves from ‘D’.
We apply superposition principal to find voltage ‘AV’ developed between ‘B’ and ‘C’. The calculation is done in the
following steps:

(i) Take current ‘I’ entering from ‘A’ and assume it to spread over a hemispherical surface in the block.

(ii) Calculate field E(r) at distance ‘r’ from A by using Ohm’s law E = pj, where j’ is the current per unit area at ‘r’.
(iii) From the ‘r’ dependence of E(r), obtain the potential V(r) at ‘r’.

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

| AV |
—

L]

l(— a —)l(— b>e<a —)l
B C D

AV measured between B and C is

pl pl pl pl pl pl pl
) ———+— 2) —— ) JEA I . /) R
@ 2 2nfatb) @ Srfa—b) ®) T 2a+b) P )
. |
E=pl=p—
2nr
Potential difference due to current at A
t to i1 | |
Vg -V, =—I E.df:—j dr; Aav=—2 | 2| P P
B¢ P o2 275[ rlm 2ra 2nf(a+b)
C a+b
- .. . pl pl
By principle of superposition, AV =2AV'="— - ———
ma n(a+b)

Correct choice: (3)

For current entering at A, the electric field at a distance ‘r’ from A is
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Sol.:

*81.

Sol.:

82.

Sol.:

*83.

pl pl pl ol
@ 2mr @) 4nr? ) 8nr? @ r2

Correct choice: (1)

Consider a uniform square 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 its corners is

I m? 252 S a2 1 a2
() ;;me (2) Sme (3) o ma (4) S5me

2 2
Izlcm+rrdzzrm;+mi :Erra2
6 3

Correct choice: (2)

An experiment is performed to find the refractive index of glass using a travelling microscope. In this experiment distances
are measured by

(1) a meter scale provided on the microscope (2) a screw gauge provided on the microscope
(3) a vernier scale provided on the microscope (4) a standard laboratory scale.

Correct choice: (3)

A horizontal overhead powerline is at a height of 4m from the ground and carries a current of 100 A from east to west. The
magnetic field directly below it on the ground is (o = 47 x 107 Tm A™Y)

(1) 5 x 107 T southward (2) 2.5 x 107 T northward
(3) 2.5 x 107 T southward (4) 5 x 107° T northward

Mo 2 g 1067
4 r

Correct choice: (1)

The speed of sound in oxygen (O,) at a certain temperature is 460 ms . The speed of sound in helium (He) at the same
temperature will be (assume both gases to be ideal)

(1) 650 ms™ (2)330ms™ (3) 460 ms™* (4) 500 ms™
YRT

V= [
My

460= 'RT .. (); Vz‘{ﬂ ... (i)
5x32 3x4

= V =3.08x460 = 1419 ms*
Correct choice: (none of the answers is correct)

A 5V battery with internal resistance 2Q and a 2V P,
battery with internal resistance 1 Q are connected to a 10 | i
Q resistor as shown in the figure. The current in the 10 Q VI 2V
resistor is 20T 100 T 1o
(1) 0.03AP,to P, (2)0.27 AP, to P, i
(3)0.27 AP, to Py (4)0.03 AP, toP, P,

gl +eoh 5><1+(—2)><2

i= = =0.03A
I’lr2+Rl’1+Rr2 2x1+10x2+10x1

Correct choice: (1)

A body of mass m = 3.513 kg is moving along the x-axis with a speed of 5.00 ms™. The magnitude of its momentum is
recorded as
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*86.

Sol.:

87.

Sol.:

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

p=mv =3.513x5.00=17.565 kg ms™

Since result should have only 3 significant digits
. p=17.6 kgms™?

Correct choice: (3)

A working transistor with its three legs marked P, Q and R is tested using a multimeter. No conduction is found between P
and Q. By connecting the common (negative) terminal of the multimeter to R and the other (positive) terminal to P or Q,
some resistance is seen on the multimeter. Which of the following is true for the transistor?

(1) It is a pnp transistor with R as emitter (2) It is an npn transistor with R as collector
(3) Itis an npn transistor with R as base (4) It is a pnp transistor with R as collector

Correct choice: (3)

A block of mass 0.50 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 single body. The energy loss during the collision is

(1)0.67J (2)0.341 (3)0.16 J (4)1.00J

. . 2
Using momentum conservation, 0.5x2=15xv = v= En’s 1

2
Loss of energy = lxo.sx(z)z “las[2) |=1-1o 067s
2 2 3 3

Correct choice: (1)

A wave travelling along the x-axis is described by the equation y(x, t)=0.005cos(ax —ft). If the wavelength and the time
period of the wave are 0.08 m and 2.0 s, respectively, then o and B in appropriate units are

(1) a =204 5 10 ) a=1250m, B=—— (3) a=25.00m, B=n @) 0=208 g_20
T e 2.0 T e
azﬁzﬂzz%; B:E:E:n
A 008 T 2

Correct choice: (3)

Two coaxial solenoids are made by winding thin insulated wire over a pipe 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 inductance is (po = 4n x 107 Tm A™)

(1) 48 x10°H (2) 24 x10*H (3)24mx10°H (4)48nx10*H

N;NoA
M=H01|2

Correct choice: (2)
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*88. A capillary tube (A) is dipped in water. Another identical tube (B) is dipped in a soap-water solution. Which of the following
shows the relative nature of the liquid columns in the two tubes?

(1) )

©) 4)

Sol.:  Surface tension of soap solution is less than surface tension of water.
Correct choice: (1)

*89. A jaris filled with two non-mixing liquids 1 and 2 having densities p; and p,,
respectively. A solid ball, made of a material of density ps, is dropped in the
jar. It comes to equilibrium in the position shown in the figure. Which of the
following is true for p;, p, and ps?

(1) p1<p2<ps3 (2) p1<p3<p2
() pa<p1<p2 (4) p1>p3>p2

Sol.:  Heavier liquid settles down at the bottom
S0, p1 <P
p3 <ps, otherwise, ball will sink
p3 >py, otherwise, ball will float in liquid 1
P1<pP3<pP2
Correct choice: (2)

. . k . . .
90.  Suppose an electron is attracted towards the origin by a force — where ‘k’ is a constant and ‘r’ is the distance of the electron
r

from the origin. By applying Bohr model to this system, the radius of the n'" orbital of the electron is found to be ‘r,’ and the
kinetic energy of the electron to be ‘T,’. Then which of the following is true?

1) Tnoc%,rnocn (2) Tnoc%,rnocn2

2

) T, Ociz, fhocn (4) T, independent of n, r, «cn
n

Sol.: L:n—h = nwr, _nh
27 21
2
Also m =£ = mvl=k = Th :%m\/2 :lk , Which is independent of n.
rn rn
. nh  nh
" 2nnv 2nvkm
Iy ocn

Correct choice: (4)
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Directions : Questions No. 91, 92 and 93 are based on the following paragraph.

91.

Sol.:

92.

Sol.:

93.

Sol.:

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 atoms in a crystal interfere constructively (see figure).

Incoming ) Outgoing
Electrons ) Electrons

A
d
¥

—e—e—o—o—e—e¢—o—o—(Crystal plane

Electrons accelerated by potential V are diffracted from a crystal. If d = 1A and i = 30°, V should be about (h = 6.6 x 10 Js,
m.=9.1x103%kg,e=16x10"C)
(1) 500 V (2) 1000 V (3) 2000 V (4)50V

For constructive interference, path difference = ni
From the given figure, path difference = MP+PN = 2d cos i

DY

2dcosi=nA = A=—
n

Also A = /@A
\Y/

2
(EJ =%’ = V=50n?

n
Forn=1,V =50 volt
Correct choice: (4)

If a strong diffraction peak is observed when electrons are incident at an angle ‘i’ from the normal to the crystal planes with
distance ‘d’ between them (see figure), de Broglie wavelength A4z Of electrons can be calculated by the relationship (n is an
integer)

(1) 2dsini=nkgyg (2) dcosi=nkgg (3) dsini=nkyg (4) 2dcos i=niyg

For strong peak, path difference = nigs
. 2d cosi=nkgs

Correct choice: (4)

In an experiment, electrons are made to pass through a

narrow slit of width ‘d” comparable to their de Broglie ,

wavelength. They are detected on a screen at a distance ‘D’ o c— l

from the slit (see figure). Which of the following graphs can e y=0
be expected to represent the number of electrons ‘N’ detected [ — T

as a function of the detector position ‘y’ (y = 0 corresponds to - —

the middle of the slit)?

W)

y y y y

) N—é

After diffraction electron beam will spread.
Correct choice: (2)

— O >

@ N la ©® ~ d @ N d
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94. In the circuit shown, A and B represent two inputs and C Ao———
represents the output. The circuit represents —-r——oC
(1) NAND gate (2) OR gate Bo >
(3) NOR gate (4) AND gate

Sol.:  Correct choice: (2)

95.  Atthin spherical shell of radius R has charge Q spread uniformly over its surface. Which of the following graphs most closely
represents the electric field E(r) produced by the shell in the range 0 <r < oo, where r is the distance from the centre of the
shell?

E() E() E() E()
(1) ‘ + @ ‘ , @) ‘ (@) i:
o R ' o' R ' o R ' o r

Sol.:  For given situation, electric field inside the shell is zero and is inversely proportional to r? for a point outside the shell.
Correct choice: (3)

*96. A bodyisatrestat x =0. Att=0, it starts moving in the positive x-direction with a constant acceleration. At the same instant
another body passes through x = 0 moving in the positive x direction with a constant 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,) as a function of time t?

(%) (x1x2) (X1=x2) (x1x2)
(1) ) ‘ , 3 ‘ i (4) ‘
t
0] o) t 0 t 0 t
Sol.: xlzéatz and X, =vt .. xl—xzzéatz—vt
= xpp=—at? —vt
2
. d2x12
Att=0, x 1, =0and at any time 5 >0
dt
Correct choice: (4)

97. Relative permittivity and permeability of a material are ¢, and p,, respectively. Which of the following values of these
quantifies are allowed for a diamagnetic material?

(1) &, =05, u, =05 (2) e, =15 p, =15 (3) ¢, =05, u, =15 (4) e, =15 p, =05

Sol.:  For diamagnetic material, 0 <p, <1 and for any material &, >1
Correct choice: (4)

*98. A planet in a distant solar system is 10 times more massive than the earth and its radius is 10 times smaller. Given that the
escape velocity from the earth is 11 km s, the escape velocity from the surface of the planet would be
(1) 110 kms™ (2)0.11kms™ (3)1.1kms™ 4 11 kms™

Sol: _ [Mi Ry
Vo Mz Ry

[M; R
Vi =V, [—Ex—2 =11(km/s)x+/10x10 =110km/s
M, Ry

Correct choice: (1)
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*99. A thin rod of length ‘L’ is lying along the x-axis with its ends at x = 0 and x = L. Its linear density (mass/length) varies with x
n
as k[%j , where ‘n’ can be zero or any positive number. If the position xcy Of the centre of mass of the rod is plotted

against ‘n’, which of the following graphs best approximates the dependence of xcy on n?

Xcm Xcm Xem Xcm
@ @ @) 4)
L/2
— n — n — n — n
0 0] 0] 0]
L n
fx dm J.x k[%j dx
Sol.: X¢p = =20 = (n+1)L
VN (n+2)
j dm j k[—) dx
L
0
L .
If n=0, X¢y = andifn >o Xmm= L
Correct choice: (3)
*100. The dimension of magnetic field in M, L, T and C (Coulomb) is given as
(1) mTic? (2 MT2c™? (3) MLT ic™? (4) MT?C™?

Sol.: Use F=iBlI
[MLTZ]z[ﬂ[B][L] [B]:[MT’lc’l

Correct choice: (1)

101. A parallel 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 with two dielectrics. One of the dielectric has dielectric constant «; = 3 and thickness

% while the other one has dielectric constant «, = 6 and thickness % . Capacitance of the capacitor is now

(1) 405 pF (2) 20.25 pF (3) 1.8 pF (4) 45 pF

Sol.: cozgppzsoA; 1__d/3  2d/3

d C SoAKl 80AK2
A
K1 =3k, =6 C=%SOT:%(9pF):4O.5pF

Correct choice: (1)

*102. An athlete in the olympic games covers a distance of 100m in 10s. His kinetic energy can be estimated to be in the range
(1) 20,000 J — 50,000 J (2) 2,000 J-5,000J (3)200J-5001J (4)2x10°3-3x10°)

Sol.:  Assuming average speed of athlete to be v
= 100m =10ms !
10sec

\Y

. L 1
", estimated kinetic energy K = Em\/2
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*103.

Sol.:

104.

Sol.:

*105.

Sol.:

Let mass of athlete lies between 40 kg and 100 kg
2000 < K <5000
Correct choice: (2)

A spherical solid ball of volume V is made of a material of density p;. It is falling through a liquid of density p, (p; < p1).
Assume that the liquid applies a viscous force on the ball that is proportional to the square of its speed v,
i.e. Fyiscous = —KV2(k >0). The terminal speed of the ball is

Vgp; Va(py—py) Vg(p; —ps) Vgp;
SR @) — 3) — @) ”

@

The ball will acquire terminal speed in the state of equilibrium

Vpog+kv? —Vpig =0

Correct choice: (3)

550 R

Shown in the figure is a meter-bridge set up with null
deflection in the galvanometer. The value of the
unknown resistor R is

1) 110 Q (2)550
(3)13.75Q (4) 2200

For balanced meter bridge (null deflection)

55_20
R 80
R=2200

Correct choice: (4)

While measuring the speed of sound by performing a resonance column experiment, a student gets the 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_3v
40  4Ax

X = 3[%jf = (54cm)%

As velocity of sound increases with temperature, V'>V
X >54cm
Correct choice: (4)
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