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el AIEEE 2008 Q & S (SET- D5)

PART-A
MATHEMATICS

Solutions of SETD5
Note: Questions with (*) mark are from syllabus of class XI.

*1.

Sol.:

Sol.:

Sol.:

*4,

Sol.:

Sol.:

The mean of the numbeas b,8, 5, 10 is 6 and the variance6€30. Then which one of the following gives possible values
of aandb?

1) a=1L, b=6 (2) a=3 b=4 (3)a=0,b=7 (4) a=5b=2
ax® aa x62 a4a x0
Variance is -&—0 =68 anda—0=6 (given)
n ¢cn =+ ¢cn+
2,12
y 2T+b7+64+25+100 5668 v a2+p2+9=340 ¥ aZ+b? =25

5
Correct choice: )

- - ~ u - ~ ~ = u
The vector3=af+ 2F+bE lies in the plane of the vectots=F+ F and d- E+E and bisectshe angle betweeib and
u . . . .
¢ . Then which one of the following gives possible valuea ahdb?

(1)a=2b=1 (2 a=1b=1 (3)a=2b=2 (4)a=1b=2
du u . du . _
D a, b andc are coplanar. Y [abg] =0Y a+b=2 e (i)
u u u - - - é'v 1= ..
Also a bisects the angle betwednandc . Y gzl(@é Y gzlawg e(ii)
22 ¢

Comparing (ii) with g =afr 2F+bl§, we getl = \/E, \ a=1l1landb=1, which also satisfies (i).
Correct choice: )

du u d U d u u u .
The nonzero vectorsa, b and ¢ are related bya=8b and ¢ =-7b . Then the angle betweem and ¢ is

p p
@5 @p (3)0 )

Clearly & and ¢ are anti parallel.
\ Angle betweena and ¢ is p.
Correct choice: @)

The line passing through the poir(t's 1 a) and (3, b, 1) crosses thgzplane at the poin%, 1—27 _—138. Then
(; =
(1) a=6,b=4 (2) a=8,b=2 (3)a=2,b=8 (4) a=4,b=6
Equation of given line in symmetric foris X5 y-1 -za =1 e(i)
-2 b-1 1-a
\  Any point on (i) can bg5- 21, 1+(b- 1)l , a+! (1- a)) 6 (ii)
D % Y 8leson(yy 1 =2 6(iii)
¢ 2 2= 2

Using (iii) in (ii) and comparing with given point we gat=6, b=4

Correct choice: (1)

If the straight lines™— 1_¥-2_2-8 g2 2-Y-3_Z 1 ersectata point, then the intefgés equal to
k 2 3 3 k 2
(12 (2)i2 (3)i5 45
D Two given linesare irtersecting
11 -2
\ |k 2 3|=0 Y k=-5isthe required 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 tlys=linés

(@) (v- 2yi® =25- (y- 2)? @) (x- 2?yi® =25 (y- 2
(3) (x- 2)yi® =25- (y- 2)? @) (y- 2yi? =25 (y- 2)°
Equation of circle can béx- a)? +(y- 2)? =25 é (i)

Y a=x+(y- 2yi é(ii)

Using (ii) in (i), we get(y- 2)?yi% =25- (y- 2)°
Correct choice: (1)
Leta, b, cbe any real numbers. Suppose that there are real nur)erznot all zero such thak =cy+bz y =az+cx and

z=bx+ay. Then a? +b? +c? +2abcis equal to

o 21 3)2 @il
1 -c -b

According b given conditon/c -1 a |=0 Y a+b?+c?+2abc=1
b a -1

Correct choice: )

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 1 existsbut all its entries are not necessarily integers

(4) If det A, °1, then A™! exists and all its entries are nimegers
Obviously (1) is the correct answer.
Correct choice: (1)

The quadratic equatiexnx2 -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

s (2)2 @1 (4)4
Let the roots ofx? - 6x+a=0 bea, 4b and the roots ok?- cx+6 =0 bea, 3b

\ a+4b=6 e (i)

da b=a e(ii)

a+3b=c e(iii)

and 3a b=6 e(iv)

(i)and (iv) Y a=8
\  1%equation reduces t@’ - 6x+8=0
Clearlya=2 andb=1

\ Common root is 2.
Correct choice: )

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,.8c, (3)8.%c,.’c, (4)6.7.8c,

1
IM, 41 énd P6s can be 4—'7&§|L| rarrdningtleed8 gdpy & can arranged witI’?C4 ways so total ways are

7.5¢c,.8c,

Correct choice: @)
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1.
~Sinx ~COSX

[N

11. Let | = de andJ = p—xdx. Then which one of the following is true?
(1)|<§ and J>2 (2)|>§ andJ <2 (3)|>§ and J>2 (4)|<§ andJ <2
sinx . -, Sinx . Lsinx 2
Sol.. We know that=— <1, when x| (OER% 7<\/; Y nf<§

o

1
~LCOSX
<

ANy

0

cosX . 1 when xi 01 v

x o Wx

Correct choice: @)

Again 2

12.  The area of the plane region bounded by the cuweﬁy2 =0 and x+3y2 =1 is equal to

2 4 5 1
1= 2) 2 3) 2 4) =
@ 3 @ 3 @) 3 “) 3
Sol.: x+2y’=0Y y?=- g parabola
x+3y2=1Y y?=- %(x 1) parabola

Solving equation of two parabolas simultaneously, wexget 2; y=°1
Area of the regioABCA

1 1 3
1 2
= 22-1+32)d = r”‘z-l)d =Y. =|=-1|=%
F" y y~)ay y y 3 y 3 3
0 0 0
Hence area of region bounded by given caisequal to%.
Correct choice: @)
~ Sinx dx
13.  The value ofy2 M= = 's
.4 pod
Sirex- —0
¢ 4=
(1) x+lo sirgx- 28 +c (2) x-lo cogx- P8 +c
c 4 ¢ 4=
3) x+|og{ co%(- B8 +cC (4) x- Io% sirge« E8 +C
4~ 4~
¢ ¢
Sol: Letx-2=t v x=Pu¢
4 4
dx=dt
_ sir&+%8
sinx + .
v V2R dx=v2 ;5 t= {1+ cott) dt=t +log,| sint |+¢c
T G 4t= o) =t loge i
Sirex- —0
¢ 4=+
=X- E+Ioge sirgx- 28 +c=x+log, sirgx- P8l +c
4 c 4= [ 4

Correct choice: (1)
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*14. The statementp - (q- p) is equivalent to

1) p- (p2a) 2 p- (p® 0 @) p- (p- q) 4 p- (pUq)
Sol.:
p q pUq q- p p- (@- p) | p- (pUq)
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: @)

15, The value ofcofieosec! 2 +tart 28 is
c 3 3+
4 5 6 3
1= 2) > 3) > 4 2
()17 ()17 ()17 ()17
a a3 2 a0
& 855 2200 A& 13 g = 24 %
Sol.; co@oseclaem tan lae-ogz cotan ! = +tan'! £8=coffan tee®_2 00
3+ 3+ 4 = &€ 3 200
A SR
g (; 4 3—+
a 3 &0 a 26 o0
coggarr 1&%: coggot 12998?3: 5
& 262 & od72 17

Correct choice: 3)

Directions: Questions number 16 to 20 are AsseriRemson type questions. Each of these questions wentab
statements: Statemeh(Assertion) and Stateme@t(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 Abe a 2 x 2 matrix with real entridset | be the 2 x 2 identity matrix. Denote byA}( the sum of diagonal entries Af
Assume thatA? =1 .
Statementl: If A, | and A, -1 ,thendetA=-1.
Statemen®: If A, | and A, -1, thentr(A), O.

(1) Statementl is true, Statemeri is true; Statemen® isnot a correct explanation for Statemeint
(2) Statementl is true, Statemes# is false

(3) Statementl is false, Stateent2 is true

(4) Statementl is true, Statemes#t is true; Stateme+ is a correct explanation for Statemént

| b
Sol.: LetAzga '3
& du

AZ=1 Y a®+bc=1, bc+d? =1, (a+d)=0, (a+d)c=0
. . ) . el Og
Out of all possible matrices if wapnsiderA = g) 13 thentr A =0.

Y Statemen® is wrong.
Againif A, °I, then| A|=-1

Y Statementl is correct.
Correct choice: )
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*17.

Sol.:

*18.

Sol.:

fixis a rational numberiffi s a transcendent al number 0.
Statementl: r is equivalent to eitheg or p.

Statemen®: r is equivalento ~ (pa ~ q).

(1) Statementl is true, Statemes#t is true; Statemen® isnot a correct explanation for Statemeint
(2) Statementl is true, Statemer#t is false.

(3) Statementl is false, Statemeiitis true.

(4) Statementl is true Statemen® is true; Statemeit is a correct explanation for Statemént

p: xis an irrational number

g:yisatranscendental number

r : xis a mtional number ffy is a transcendental number

Y r:~p? q
s:qorp
s;:~(p? ~q)
p q ~p ~q r S pa ~q | s,
—_~ a
p* 9 gorp ~(p2 ~q)
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; andr are not equivalent Statementl is false.

Also s, andr are not equivalent Statement is also falselHence none of the option is correct.

In a shop there are five types of-iceeams available. A child buys six iceeams.

StatementL: The number of different ways the child can buy the siscieams is'°Cs.

Statemen®: The nunber of different ways the child can buy the sixiceams is equal to the number of different ways of

arranging 6 Abs and 4 Bds in a row.

(1) Statementl is true, Statemes#t is true; Statemen® isnot a correct explanation for Statemeint
(2) Staementl is true, Statemer#t is false.

(3) Statementl is false, Statemert is true.

(4) Statementl is true, Statemer#t is true; Statemest is a correct explanation for Statemént

Statementl: Number of ways = number of non negative integodiitions of the equatiorfy +T, + T3 +T4 +T5 =6

_6+51~  _10
=77 Ce1=7C

\ Statementl is wrong.

|
Statemen® : Number of different ways —e}—?'—-—otl?cﬁanging 6 Abs and 4 B

614!

\ Statemen® is correct.

Correct choice: @)
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*19.

Sol.:

*20.

Sol.:

*21.

Sol.:

22.

n
Statement: § (r+1)"C, =(n+2)2"?.
r=0
n
Statemene: J (r+1) "C, x" =(1+x)" +nx1+x)" L.
r=0
(1) Statementl is true, Statemes#t is true; Statemen® isnot a correct explanation for Statement
(2) Statementl is true, Statemestt is false.
(3) Statementl is false, Statemeri is true.
(4) Statementl is true, Statemestt is true; Statemet+ is a correct explanation for Statemént

n n n n

n

Q+)"c x =g r."c, x" +q "C, x" =nxg "'C, x"T+ G "C, x" =nfl+ X"+ {1+ x)"
r=0 r=0 r=0 r=1 r=0
Statemen® is true.

n
Putting x=1in (), we getq (r +1)."C, =(n+2).2"*.

r=0
Statementl is also true.
Correct choice: @)

Statementl: For every natural numban2 2, i+i+ ...... +i>\/ﬁ .
1

Statemen®: For every natural numben2 2, 1/nin+1i<n+1.

(1) Statement is true, Statemeri is true; Statemen® isnot a correct explanation for Statemeint
(2) Statement is true, Statemeri is false.

(3) Statementl is false, Statemeit is true.

(4) Statementl is true, Statemes#t is true; Fatement2 is a correct explanation for Statemént

Statemen®: \/ﬁ <+/n+1 is true forn2 2.

Statement: Vn<vn+1l Y J2<+3<Ja<...4/n

Now v2<+/n Y 1.1
2 Jn
J3<dn v i>i
N
Jnedn y L1
Jn n
1 1 1 1 1 1 n
Also —>—— . So—+—++ 4+ . +—>_1=Jn
Vi Vn Y12 3 n Jn

Correct choice: @)

. 1 .
The conjugate of a complex number_—nsz. Then that complex number is
| -

-1 1 -1 1
1 e (2 1 3 1 (4) e
1 i+1 @-i)i+y) , 1

o 1-i
z=— Y z=- Y z="_= Y - —
i-1 -2 -2 7 - 2i+) i+1

Correct choice: (1)

Let R be the real line. Consider the following subsets of the pRh&:
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Sol.:

23.

Sol.:

*24.

Sol.:

*25.

Sol.:

26.

S:{(x, y): y=x+1 and0<x<2}

T ={(x, y):x- yis anintegdr.
Which one of the following is true?

(1) Sis an equivalence relation éhbut T is not (2) Tis an equivalence relation éhbut Sis not
(3) NeitherSnor T is an equivalence relation ¢ (4) Both SandT are equivalence relations &
ForS y=x+1

for reflexive x=x+1 Y 0=1

Y Sis not reflexive. S&can not be equivalence.

ForT, x- yi | ,then x- x=01 | Y Tis reflexive.

x- yi I, theny- xI 1 Y Tis symmetricalsa

Now x- yi | andy-zi I Y x-zi | Y Tistransitivealsa
Hence T is an equivalence relation.

Correct choice: Q)

Let f:N- Y be a function defined agf (x)=4x+3, where Y ={yi N:y=4x+3fpr somexi N}. Show thatf is
invertible and its inverse is

+3 -3 3y+4 +3
(@) oly)=2L= @ oly)=2L= 3 gly)=" ) gfy)=4+7
4 4 3 4
Clearly f is bijective function so itsinvertible.
. y-3 . y-3
=4x+3 Y ZZ2=xY =22
y : o)==,

Correct choice: )

ABis a vertical pole witlB at the ground level andl at the top. A man finds that the angle of elevation of the pgofram a
certain pointC on the ground is 60°. He moves away from the pole along th8@te a pointD such thatCD = 7 m. From
D the angle of elevation of the poiftis 45°. Then the height of the pole is

73 W3 1 W3 1 73
1) 22{3-1Ym p) e 3 2 ——m 4) 2X2\J/3+1m
@ 2234 @ O e @ 223+
—_h L __h L A
tan60 =BC é (i and tand5 =21BC e(ii)
Y 7+BC=h Y BC=h-7 h
as° /A 60°

From() Y v3=—"— ¥ J3h-7/3=h ¥ +3h- h=7,3
h-7 D 7mC B

_ 3 7J§(J§+1)m

J3-1 2

Correct choice: @)

h

A die is thrown. LetA be the event that the number obtained is greater than B.lieethe event that the mber obtained is
less than 5. ThetP(AC B) is

2 3
M1 @ @)z 40
n(ACB)={1, 23 4,56 Y PACB)=1
Correct choice: 1)
. P(AIB)=

Itis given thathe events andB are such thaP(A) = and P(B| A) =§ . Then P(B) is

N

1
4

2 1 1
1 3 2 3 3) 5 (4) 3
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: -1
Sol.: P(A)_4
PAAS_ P(AZB) v 1. P(AZB) s(i)
¢B: P(B) 2~ P(B)
aBg_P(A&B) ., 2 _P(A&B) _1 : o .11
P?EE‘_P(ZT Y ST Y P(AAEB)—6. Putting the value ofP(A/B) in (i) Y P(B)=2 =73

Correct choice: @)

*27. A focus of an ellipse is at the origin. The directrix is the ke 4 and the eccentricity i%. Then the length of the semi

major axis is
4 5 8 2
1) — 2) = 3) = 4) =
) 3 2 3 ®3) 3 4) 3
0-4 ., . .
Sol.: Perpendicular distance from focus on direct:riJleg- ae Y 4:2a-g Y 4:3—2a Y azg
1 e

Correct choice: 3)

*28. A parabola bs the origin as its focus and the line 2 as the directrix. Then the vertex of the parabola is at

1O, 1) () (2,0) (3) (0,2 (4)(1,0)
Sol.:  Vertex will be midpoint of F andM. y
So, (1, 0)
. —
Correct choice: (4) \
F M X
(0, 0) vV (2,0
- X=2

*29. The point diametrically opposite to the poR{tL, 0) on the circlex? + y2 +2x+4y-3=0is

(M) (3-4) @ (3 4) 3 (3 -4) @ (-3 4)
Sol.: Given x2 +y2 +2x+4y- 3=0; Cente (— 1 - 2)

Cis the midpoint of PandQso x; =-3 and y; =-4 Q p

v o3 -4) (. v v (L.0)

Correct choice: (1)

*30. The perpendicular bisector of the line segment joirﬁ?(g 4) and Q(k, 3) hasy-intercepti 4. Then a possible value kfs
@)i2 2)i4 3)1 4)2

Sol.: Equation of perpendicular bisectorR®is y- %= (k- 1)29(' _k;—lg
¢

2

Y-interceptis, =-4Y k=°4

Correct choice: )

*31. 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 )4 (3)74 (4)i12

Sol: LetG.P.,a ar, ar?, ar’. Givena+ar=12andar?+ar®>=48 Y ar?(l+r)=48. Sor?=4 Y r=°2
r=-2,thena=-12
Correct choice: @)
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32.

Sol.:

33.

Sol.:

34.

Sol.:

35.

Sol.:

Suppose the cubis® - px+q has three distinct real roots where 0 andg > 0. Then which one of the following holds?

(1) The cubic has minima at bo\?fg and - \/g (2) The cubic has maxima at bo\,@ and - \/g

(3) The cubic has minima iyfg and maxima at \/g (4) The cubic has minima at\/g and maxima a\/g

Let f(x)= x3 - px+q

fi(x)=3x%- p
Formaxima or minimaf i(x):o Y x:o\/g

fi(x)=6x Y fii(x)>0 for x=\/§ and fi(x)<0 for x=-\/:

Correct choice: 3)

w|oT

How many real solutiondoes the equatiorx7 +14x° +16x% +30x- 560=0 have?

13 ()5 @®)7 41
f(x)=x" +14x% +16¢® +30x- 560 )
fi(x)=7x® +70x* +482 +30>0

\ f isincreasinglso leg f(x): a XIim nf (x): - @

Clearly f(x):o have exactlynerealroot

Correct choice: @)

£ . ,
Let f(x)={(x' l)smx_ 1 ifx. 1 Then which one of the following is true?

i 0 if x=1
(1) f is differentiable ak = 0 but not ak =1 (2) f is differentiable ak = 1 but not ak = 0
(3) f is neither differentiable at= 0 nor atx=1 (4) f is differentiable ak=0 and ak =1
o1

8 1 hsin-=-0
f(x):{(x'l)smx_l ifx, 1. Rfi{t) = lim —N = limsinX , which does not exist.

i o if x=1 0 o h
f i(0)=sin 1 (X_ 1) cos 1 | = - sinl+cosl. So f(x) is differentiable ak = O but not ak = 1.

x-1 (x-1)2 x-l|x=0

Correct choice: (1)
dy x

The soltion of the differential equatio%—x = % satisfying the conditiory(l) =1is
(2) y:xe(x'l) (2) y=xInx+x 3) y=Inx+x 4) y:xlnx+x2
Given y:1+l Y dy. Yoy
dx X dx x
IF=e r~lidx: 1
X

y.l: ﬁ.ldx+c Y Y=inx+c
X X X

D y(l):]_’ soc=1 Y y:xInx+X
Correct choice: )
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PART-B
CHEMISTRY
*36. Which one of the following is the correct statement?
(1) Chlorides of both beryllium and aluminium have bridged chloride structures in solid phase.
(2)BHg2NH;i s known as déinorganic benzenebod.
(3) Boric acid is a protonic acid.
(4) Beryllium exhibits coordination number of six.

Sol.: Inorganic benzene is;Ri3Hg, Boric acid is a Lewis acid and beryllium exhibitd odination number of 4 only. BeCand
AICI; both exhibit bridged structures in the solid state.

Correct choice: (1)
*37. The treatment of CkMgX with CH;C! Ci H produces
W
(1) CH3i C=Ci CH4 (2) CH, (3) CHsi CH=CH, (4) CHCt Ci CH3
Sol.: CHsMgX + CH;iCtCiH%- CHy;~ + CHgi CtC MgX
Correct choice: (2)

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

(1) TCHO,i COOH,i SO;H, i CONH, (2) TCONH,, i CHO,1SO;H, 1 COOH
(3)TCOOH,i SO;H, 1 CONH,, i CHO (4)7SO;H, T COOH,i CONH,, i CHO
Sol.:  The correct decreasing order of priority fbe functional groups according to IUPAC nomenclature is
TCOH >1SO;H >71CONH, >71CHO
Correct choice: (3)

*39. The pk; of a weak acid, HA is 4.80. The plof a weak base, BOH, is 4.78. The pH of an aqueous solution of the
corresponding salt, BAyill be

(1) 7.01 (2)9.22 (3) 9.58 (4) 4.79
Sol.. B*+ Al + H,O=—BOH + HA

pH = %pKW + %pKaT %pr = % (14 + 4.801 4.78) = 7.01

Correct choice: (1)

*40. The hydrocarbon which can react with sodium in liqguid ammonia is
(1) CH;CH=CHCH; (2) CH;CH,Ct CCH,CH; (3) CH;CH,CH,C* CCH,CH,CH3 (4) CH;CH,Ct CH

Sol.: CHyCH,C!CH ¥4 CH,CH,CtC'Na" + leﬂ
liquidNH 2

Correct choice: (4)

41. GivenE° .. =i0.72V, E° ., =10.42 V. The potential for the cell
crticr Fe* IFe
Cr| CP* (0.1 M) || F&" (0.01 M) | Fe is
(1)70.339 V (2)70.26 V (3)0.26 V (4) 0.339 V
Sol.: 2Cr(s) + 3F&'(aq) ¥%2- 2Cr*(aq) + 3Fe(s)
3+12 2
Eo=E°, TEC. i 0.0059 [Cr°"] =10.427 (i0.72)i 0.059Iog (0.1 —0.26V
Fe'lFe cr'|Cr 6 [Fe2+]3 6 00])3

Correct choice: (3)
42.  Amount of oxalic acid present in a solution can be determined by its titmitloiKMnO, solution in the presence oL80,.
The titration gives unsatisfactory result when carried out in the presence of HCI, because HCI
(1) reduces permanganate to4n
(2) oxidises oxalic acid to carbon dioxide and water.
(3) gets oxidised bgxalic acid to chlorine.
(4) furnishes Hions in addition to those from oxalic acid.
Sol.: KMnOy, can oxidise HCI also (along with,B,0,) into Ck and itself gets reduced to [in

Correct choice: (1)
*43.  Among the following substituted silanes theeavhich will give rise to cross linked silicone polymer on hydrolysis is
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(1) RSICl, (2) RsSICI (3) RsSi (4) RSICk
[ |
? 9
OH Ri Slil' 0)) Slil' R
|
Sol.: n RSICl; % nRi ?r.' OH —> (|) (I) Cross linked silicone polym
OH Ri Sli'l' oi Slil' R

P9
Correct choice: (4)

44.  Oxidising power of chlorine in aqueous solution can be determined by tuagiars indicated below:

1 [} 1 =)
— DyisH — DhyaH
1 gHe . vd )

5%@2 > CI(g) > CI'(g) —=——> Cl'(aq

The energy involved in the conversion of

%cummcuw)

(using the dataDdiSSHé’lz =240 kJ mdF, DggHY, =i 349kJ mol*, DiygH . =1381kJ mol®) will be
(1) 1850 kJ mdl* (2) +120 kJ mdt (3) +152 kJ mdt (4) 1610 kJ mal*
Sol.: DH= %3 24@+ (1 349) + { 381) =i 610kJ mdl.
(; -

Correct choice: (4)

45.  Which of the following factors is afio significancefor roasting sulphide ores to the oxides and not subjecting the sulphide
ores to carbon redttion directly?

(1) Metal sulphides are less stable than the corresponding oxides.
(2) CO, is more volatile than GS
(3) Metal sulphides are thermodynamically more stable thgn CS
(4) CG, is thermodynamically more stable than,CS

Sol.. 2MS +C %- 2M + CS ; DG, = positive
2MO +C %- 2M + CQ, ; DG,=negative

This suggests that G@ thermodynamically more stable than,CMetal sulphides are thermodynamically more stable than
CS; while metal sulphides are more stable than theesponding oxides.

Correct choice: (1)

*46. Four species are listed below:

(i) HCO; (i) H;0" (3) HSO, (4) HSGF
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) < (i) < (iii) < (i) (4) (i) < (i) < (i) < (iv)

Sol.: The decreasing order of acidic strength is
HSOF > HO" > HSO, > HCO;
Correct choice: (1)
*47. Which oneof the following constitutes a group of the isoelectronic species?
(1) CN, N, 03, C% (2) N, 03, NO*, CO (3)C% ,0,,CO, NO (4)NO', CZ ,CN/, N,

Sol.: Isoelectronic species possesame number of electrons. NOC%‘ ,CN' and N, 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) pi nitrophenol (2) nitrobenzene (3) 2,4,6 trinitrobenzene (4) o nitrophenol

OH

OH OH
conc. HSO, SO3HHN03 NO,
1S0O;

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 %Jihol *. The energy required to excite the electron in the atom from

n=1ton=2is

(1) 7.56 x 18J mol* (2) 9.84 x 18J mol* (3) 8.51 x 183 mol* (4) 6.56 x 163 mol*

_ -131210°3 (1)?
(2)?

DE=ET E; =(i3.28 x 16+ 1.312 x 16) J mol* = 9.84 x 16 J mol ™.

Correct choice: (2)

E, =73.28x16Jmol ; E;=711.312 x 16 J mol*

The organic chloro compound, which shows complete stereochemical inversionalGghgeaction, is

(1) (CHy)CHCI (2) CHCI (3) (GHs)CHCI (4) (CHy)sCCl

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

Toluene is nitrated andefresulting 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 & and p bromoanilines (2) mixture of & and m bromotoluenes
(3) mixture of & and p bromotoluenes (4) mixture of & and p dibromobenzenes
CHs ) CHs ) CH: ) CH,
CHs NOZ NH, NZCII Br
Conc. BSO, Sn/HCI NaNGQ; / HCI CwBr,. D
Conc. HNQ * nﬁ ' 0i5°C " —2> "
CH; CH; CH;, CH;
NO, _J NH, _J Nclt ) Br

ol and fj bromdoluenes

Correct choice: (3)

In the following sequence of reactions, the alkene aff ol
CH,CH=CHCH, %2 %- A »132- B.
Zn
The compound is
(1) CH,CH,COCH; (2) CH,CHO (3) CH;CH,CHO (4) CH,COCH;
T /O\CH" CH
CHsi CH=CHi CH, %, %- Ct C\H / Ve 1, 01043, 2CH,CHO + HO + ZnC
D
0—oO B)
Q)]
Correct choice: (2)
Which one of the following pairs of species have the same bond order?
(1) 05 and CN (2) NO'and CN (3) CN and NG (4) CN and CN

Same bond order would be for the species which have same number of total electtcarsd M both have 14 elelctrons
and will have a bond order of 3.

Correct choice: (3)
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54.

Sol.:

55.

Sol.:

*56.

Sol.:

*57.

Sol.:

58.

Sol.:

59.

Sol.:

*60.

At 80AC, the vapour pressure of pure liquid 6A6 is 520

solution of O6A® and GsBourbeoi Itsh eata nBoum@ aonfd G6l1Adatinm pirhee mi xt ur

(1) 48 mol percent (2) 50 mol percent (3) 52 mol percent (4) 34 mol percent
Pr=760=PaX A+ PgXpg =520 X% + 1000 (1i Xp)
Xa= % or 50 mol percent.

Correct choice: (2)

mm

[

Forareaction%Al/z- 2B, rate of disappearance of 6A6 is related to t
dA] _dB dA dB dA] _1dB dA] _1dB
@ - JAl _dB] 2 . Al _, dB] 3. Al _1dB] @ - dAl _1dB]
dt dt dt dt dt 2 dt dt 4 dt
“2dA] = Rate of reaction with respect to A.
%% = Rate of reaction with respect to B.
-2dA] _ 1dB] dA] _1dB]
dt 2 dt 7 dt 4 dt
Correct choice: (4)
The equilibrium constant& b, and sz for the reactions X— 2Y and Z—— P + Q, respectively are in the ratio of
1: 9. If the degree of gsociation of X and Z be equal then the ratio of total pressures at these equilibria is
@)1:3 21:9 (3)1:36 @1:1
Let initial moles of X and Z taken are 6ad and 6bd respecti
X = 2y Z=—P + Q
Moles at equilibrium a(li a) 2aa Moles at equilibrium b(1i a) ba ba
_ (2m)?Py _ (b’ Py,
PL a(l- a) al+a) P> p(1- a) b(1+a)
Kp, P, 9 ' P, 36
Correct choice: (3)
In context with the industrial preparation of hydrogen from water gas (CQ),+wHich of the following is the correct
statement?
(1) Hy is removedhirough occlusion with Pd.
(2) CO is oxidised to CoOwith steam in the presence of a catalyst followed by absorption pinCikali.
(3) CO and Hare fractionally separated using differences in their densities.
(4) CO is removed by absorption iqueous CiCl, solution.
I
CO + H + HO 225y co, + m% NaCO; + HO
alkall
Water gas
Correct choice: (2)
In which of the following octahedral complexes of Co (atomic number 27), will the magnitidéefthe highest?
(1) [Co(H0)el** (2) [Co(NHy)]** (3) [Co(CN)J* (4)[Co(C:04)4*
Magnitude ofD, will be highest with the strongest ligand. Since,'Githe strongest ligand of all, thus would lead to a
greater separation betweepand g orbitals.
Correct choice: (3)
The coordination number and the oxidain st ate of t he el e mfOxy)N@, E(dvhere (en) sh e c o mp

ethylene diamine) are, respectively,

(1) 4and 3 (2)6and 3 (3)6and 2 (4)4and 2
(en) and oxalate ion are both bidentate ligand$o€@tination number of E in the oplex = (2 x 2) + (1 x 2) = 6.
Oxidation state of E in the compleX{x+ (i 2) = +1] = +3.

Correct choice: (2)
Identify thewrong statement in the following:
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Sol.:

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 astdhre 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 thanwdsst 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 differencketween 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 elemenfofm ccp lattice and those of element X occupy“@8tetrahedral voids. The formula of
the compound will be

(1) XY (2) X3Y4 (3) Xa¥3 (4) X2Y5

Number of effective Y in a unit cell = 4.

16

3

So, formula of the compound X16/3Y4= X1/3Y1/4= X4Y3

Numberof effective X in a unit cell = 8

Ooi(l\)

Correct choice: (3)

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

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

The vapour pressure of water at 20°C is 17.5 mm Hg. If 18 g of glucglde,(%) 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 KO :@ =9.9
180 18
P°- P, 0.13 P
s _ Mmolesof gluwcose . 17,51 Pg= S
Ps molesof water 9.9

Ps=17.325mm Hg
Correct choice: (2)

Bakelite is obtained from phenol by reacting with
(1) CH,COCH; (2) HCHO (3) (CH,OH), (4) CH,CHO

Phenol + HCHO/ $%5- oJ and p hydroxybenzylalcoho}ll/zl/D- Bakelite
Correct choice: (2)

The absolute configuration of

HO,C COH
; 7 “OH

HO H

(1R, S (2)S,R @3)S, s (4R, R
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Sol.:

*67.

Sol.:

68.

Sol.:

*69.

Sol.:

70.

Sol.:

COH OH
R R
= &' YCOH
HO H Hﬁ' ©:

Correct choice: (4)

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

a.CO(g) + HO(g) == COx(9) + H(9) ; Ki
b.CH,(g) + H,0(9) == CO(9) +3H(9) ; K
C. CHy(g) + 2HO(g)=— COx(9) + 4H(9) ; Ks
Which of the following relations is correct?

(1) Ks = KKy @) Ks@3 =k? (3) K1Kp =Ks (4) KoKs = Ky

CO(g) + HO(g) == COx(g) + H(g) ; K;
CH4(9) + HO(g) == CO(g) + 3H(g) ; K:

CHy(9) + 2HO(g)==—= CO,(9) + 4H(g) ; K3=K;xK;
Correct choice: (1)

Standard entropy of X Y, and XY, are 60, 40 and 50 JKmol'*, respectively. For the reactio%,xz + ng Y- XYg,

DH =130 kJ, to be at equilrium, the temperature will be

(1) 750 K (2) 1000 K (3) 1250 K (4) 500 K
I, +3v, - xv, ; Ds=50i G60° ~3+840e 3€ =i400K ; DH=130kI ;  DG=DHT TDS
2 2 S 22 2
At equilibrium, DG =0 ;\ DH=TDS ; T=2H - 230000 _ g0y
DS - 40!

Correct choice: (1)

The electrophile, £attacks the benzene ring to generate the intermesiiaemplex. Of the following, whiclsi complex is
of lowest mergy?

NO, NO, NO,
H H
1) @ E @) g H ©) g 4 E
: =

Arenium ion 67 complex) formed by the attack of electrophile on nitrobenzene at any one of the three paesiésmstable
than that formed by the attack of electrophile on benzene.

Correct choice: (4)
ai Di (+)i glucose andbi Di (+)i glucose are
(1) anomers (2) enantiomers (3) conformers (4) epimers

al Di (+)i glucose andi Di (+)i glucose are those diaseomers that differ in configuration at Latom. Such isomers are
referred as anomers.

Correct choice: (1)
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71.

Sol.:

*72.

Sol.:

*73.

Sol.:

*74.

PART-C
PHYSICS

This question contains Statemédnand StatemenR. Of the four choices given after the statements, choose the one that bes
describes the two statements.

Statemenit 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 nucleéésdscr
with increasing Z.

(1) Statemenit 1 is true, Statemen? is true; Statemen® isnot a correct explanation for Statemeint
(2) Statemeni 1 is true, Statemen? is false

(3) Statemeni 1 is false, Statemeri is true

(4) Statemenit1 is true, Statemen? is true; Statemeng is a correct explanation for Statemént

Correct choice: (2)

This question contains Statemdnand Statemeng. Of the four choices given after the statements, choose the one that best
describeshe two statements.

Statement 1: For a mass M kept at the centre of a cube of idéte flux of gravitational field passing through its sides is
4pGM.

and

Statemeni 2: If the direction of a field due to a point source is radial and its deperelenon t hré @dr smahbe 6o

given asi2 , its flux through a closed surface depends only on the strength of the source enclosed by the surface and not ot
r

the size or shape of the surface.

(1) Statemenit1 is true, Stament 2 is true; Statemeng® isnot a correct explanation for Statement
(2) Statemenit1 is true, Statemen? is false

(3) Statemeni 1 is false, Statemen? is true

(4) Statemeni 1 is true, Statemen? is true; Statemen® is a correct exptation for Statemert

~ d d . )
ﬂEg.dS:I ApGMenciosed | 4pGM

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 is05 Further, it is found that screw gauge has a zero errbrodd3mm. While measuring the
diameter of a thin wire, a student notes the main scale reading of 3mm and the number of circular scale divisionsin line wit
the main scale as 35. The diametewot is

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

Least count= =0.0Imm

Zero error=1 0.03 mm

Measured diameter = 3 mm + 3%.01 mm = 3.35 mm
Corrected diameter = 3.35 nin(i 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 hasavalume V
contains ideal gas at pressureaRd temperature;T The other chamber has volumg ahd contains ideal gas at pressuse P
andtemperature I If the partition is removed without doing any work on the gas, the final equilibrium temperature of the
gas in the container will be

) PVT, +PV,Ty @) T, (PVy +PoV5)
PV +PV5 P1V1T1 + P2V2T2
3) TTo(RVs + PoVs) @) PV T +PV,T,
PlVsz + P2V2T1 P1Vl + P2V2
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Sol.:

75.

76.

Sol.:

77.

Internal energy of the system will remain conserved.
(g +n2)C, T =mCy Ty +nyCy Ty

a;élvl LPVoS BV RV, T= TiTo(RV +PVs)
cRT

RT, ¥ R R RViT, + RV, T

Correct choice: (3)

A student measures the focal length of a convex lens by putting an object pina  dudfsoin the lens and measuring

the distance 6vd of the image pin. The graph between 6ubd ar
v(cm) v(cm)
(1) J @)
o) u(cm) o) 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
Considea bl ock of conductirbgsmawrerialtlé fFTiegusei eBusreéem odDOG

We apply superpositi oBVoprdewe lpoade dt ob eftiwed nv odlBtdéa geenddé 6 C6o . T
following steps:

(i) Take current o616 entering from 6A6 and assume it to spr
ii) Calculate field E(r) at dji,stwahnecree 6&jod firso nt hAe bcyu rurse mtg pOe
(iii) From the 6rd6 dependence of E(r), obtain the potential
(iv) Repeat (i), (1i) aamdd qupernpdoea rcaguletns fodré 4 A vda mdy GDE

I DV |
—

L]

l(— a_>l<— b>ee a—>l
B C D

DV measured between B and C is
ril ril rl ril rl ril rl

@) E_ 2pia+bi @ 2pia- bi ®) E_ pia+b5 “) a (a+b

E:rj:r#

2pr2
Potential differencelue to current at A
B a
~d d rie 18 _rl rl
Vg-Ve=-PEd =- qr ——dr; DV'=- — & =y =—-
D aﬂ 2pr? 2p& rth., 2pa 2pfa+b)

- . ril ri
By principle of superpositionDV =2DV'=— -
Yy p p perp DV pa E(a'i-_b)

Correct choice: (3)

For current entering at A, the electric field at a distance
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Sol.:

*78.

Sol.:

79.

Sol.:

80.

Sol.:

*81.

Sol.:

82.

Sol.:

*83.

ri ri
. ()

) 3 @ :—2'

2 8pr 2

2pr 4pr

Correct choice: (1)

Consider a uniform square plate of side 6ad andliculaates o6 m
its plane and passing through one of its corners is

LA, 2.2 S 152
(1) ;;ma (2) Sma (3) g ma (4) o5 ma

2

ma
I=Icm+md2=T+m

- OO0
[®REN)
)

=

Correct choice: (2)

An experiment is pgormed 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 tiee 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 groursl(in = 4p3 107 Tm A'Y

(1) 53 10°® T southward (2) 2.5% 107 T northward
(3) 2.5% 107 T southward (4) 53 10'° T northward

B:@a:53 1061
4p r

Correct choice: (1)

The speed of sound in oxygen jGit a certain temperatuie 460 m&'. The speed of sound in helium (He) at the same
temperature will be (assume both gases to be ideal)

(1) 650 m& (2) 330 m&* (3) 460 m&' (4) 500 m&*
V = ﬂ
Mg
a60= |-RT é (i) V= /SRT é iif
53 32 334
\4 V =308 460= 1419 m&*

Correct choice: (none of the answers is correct)

A 5V battery with internal resistanceW2and a 2V P,
battery with internal resistanceVfare connected to a 1 | i
Woresistor as shown in the figufBhe current in the 10V VI oV
resistor is W 1ow T 1w
(1) 0.03ARto P, (2)0.27 ARto P, i
(3)0.27 ARto P, (4)0.03ARto P, P,

e, +en _ 531+ ( 2)3 2

=0.03A

nfy+RE+Rr,  231+108 2+10°5 1

Correct choice: (1)

A body of mass m = 3.513gkis moving along the-axis with a speed of 5.00 fsThe magnitude of its momentum is
recorded as
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(1) 17.56 kg ms (2) 17.57 kg ms (3) 17. 6 kg m< (4) 17.565 kg ms

Sol.. p=nmv=3513 500=17565kg ms*
Since result should have only 3 sigegit digits
\ p=17.6 kgmg
Correct choice: (3)

84. 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 multimeteraiod 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) Itis a pnp transistor with R as emitter (2) Itis an npn transistor with R as collector
(3) It is annpn transistor with R as base (4) It is a pnp transistor with R as collector

Sol.: Correct choice: (3)

*85. A block of mass 0.50 kg is moving with a speed of 2.00" nes a smooth surface. It strikes another mass of 1.00 kg and
then they move @ether as a single body. The energy loss during the collision is

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

. . . 2 .
Sol.: Using momentum conservatiof,53 2=153v Y v= §ms 1

28 Lagss
2

&1 g _
Loss of energy= & 2 0.5° (2) o = 0.67J

Wl

B

2
u=1-
H

Correct choice: (1)

*86. A wave travelling along the-axis is described by the equatig«ﬁx, t):0.00Ex:os{ax— bt). If the wavelength and the time
period of the wave are 0.08 m and 2.0 s, respectivelyatemb in appropriate units are

(1)a=224 =19 (2) a=1250p, b= (3) a=2500p, b=p (4)a=298 =20
p p 20 P p
Sol.: a=@=£=2a); b:@:@:
| 008 T 2

Correct choice: (3)

87.  Two coaxial solenoids are made by winding thin insulated wire over a pipessf sectional area A = 10 f:tamdnlength
=20 cm. If one of the solenoids has 300 turns and the other 400 turns, their mutual inductaredds (107 T m A'Y)

(1) 4.8p3 10°H (2) 2.4p3 10“H (3) 2.4p3 10°H (4) 4.8p3 10*H

Sol.: M =w

Correct choice: (2)
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*88.

Sol.:

*89.

Sol.:

90.

Sol.:

A capillary tube (A) is dipped in water. Another identical tube (B) is dipped in awatgy solution. Which of the following
shows the relative nature of the liquid columns in the two tubes?

(1) o)

©) 4

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

A jar is filled with two nommixing liquids 1 and 2 having densitiegandr »,
respectively. A solid ball, made of a material of densiyis dropped in the
jar. It comes to equilibrium in the position shown in the figure. Which of
following is true forr 4, r, andr 3?

L)ri<ro<rg @2)ro<rg<r,

(B)rg<rq<ry @A ri>rg>ry

Heavier liquid settles down at the bottom
So,rq<r,

r 3 <r», otherwise, ball will sink
r 3 >r, otherwise, ball will float in liquid 1
\' rq<rz<r,

Correct choice: (2)

Suppose an electron is attracted towards the origin by akerueh ere O0kd is a conexntterlectroand 6
r
from the origin. By applying Bohr model to this system, the radius ofthen b i t a | of the g8 exnd otnh e
kinetic energy @bf. tThhee ne Iwehcitcrho no ft of hbee f6Tl | owi ng i s true?
.1 . .1 , 2
1) T =, T n 2) T =, T n
W Tn " = @ Ta " =1
@) Ty’ iz r,~ n? (4) T,independent oh, r, " n
n
L:n_h Y rrwrn:n_h
2p 2p
2
Also TV _k Y mvl=k Y Tnzlmvzzlk,whichis independent of n.
' n 2 2
= nh _  nh
" 2pmv  2pJkm
\' ' n

Correct choice: (4)
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Directions : Questions No. 91, 92 and 93 are based on the following paragraph.
Wave property of electrons implies that they will show diffraction effects. i€sn 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

—e—e—e—e—e—e¢—o—+—(Crystal plane

€ >|

91.  Electrons accelerated by potential V are diffracted from a crystal. If d = 1A and’j ¥ 8Bould be about (h = 63610** Js,
me=9.13 103 kg, e = 1.6 10°C)
(1) 500 V (2) 1000 V (3) 2000 V (4)50 V

Sol.: For constructive interferenceaih difference = h
From the given figure, path difference = MP+PN = 2d cos

V3

\ 2dcos=nl Y | ==2A
n

Also | :]/@A
Vv

R
a./3G .
\ Eég :1—50Y V =502
geng \

Forn=1, V =50 volt

Correct choice: (4)

92. I f a strong diffraction peak is observed when el editrons ar
di stance 06dd bet ween telengthl {3 sfelectrons cgnube ealculated by th&relatignkhip én isvaa
integer)
(1) 2dsini =nayg (2) dcosi =nayg (3) dsini =nayg (4) 2dcosi =nayp

Sol.:  For strong peak, path difference F;p
\ 2dcosi=r g
Correct choice: (4)

93. In an experiment, electrons are made to pass throus
narrow sl it of width 06d©d ,
wavelength. They are dete: :l
from the slit (see figure). Which of the folving graphs can e y=0
be expected to represent t :T
as a function of the detec ——
the middle of the slit)? .

y y y y

(1) N—é

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

—O0 >

@ N la ® N d @ N d
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94. In the circuit shown, A and B represent two inputs an 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. A thin spherical shell of radius R has charge Q spread uniformly over its surface. Which of the following graphs most closely
represents the electric fieldrg produced by the shell in the ran@et r <@ , where r is the distance from the centre of the
shell?

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

Sol.: For given sitation, electric field inside the shell is zero and is inversely proportionafdo & point outside the shell.
Correct choice: (3)

*96. Abodyis atrestatx =0. Att=0, it starts moving in the positidér&ction with a constant acceleratiort.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 bft)>after the same time interval. Which of theldaling graphs
correctly describes (X x,) as a function of time t?

(X4 X2) (Xqi X2) (X4 X2) (Xqi X2)
1) ‘ @) ‘ / ©) ‘ i (4) ‘
t
(@] 0O t 0o t o t

Sol.: xlzéat2 andx, =vt \  Xxq- XZZ%atz-vt
- 1 2
Y Xqp=—at®- vt

1275
. d2x12
Att=0, Xx;,=0 and at any tlme—2>0
dt
Correct choice: (4)

97. Relative permittivity and permeability of a material &eand m, respectively. Which of the following values of these
guantfies are allowed for a diamagnetic material?

(1) e =05 m =05 (2) e, =15, m =15 (3) & =05 m =15 (4) e, =15, m =05

Sol.: For diamagnetic materiah <m <1 and for any materiag, >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 th
escape velocity from the earth is 11 Krh the escape velocity from the surface of ttenpt would be
(1) 110 km & (2)0.11 km¥ (3)1.1km & (4) 11 km &

sol: 1o |MigRa

Vo M2 Ry
M1, Ry
Vi=Vp [ote 2 =11km/s)? J10° 10=11Gm/s
2 1

Correct choice: (1)
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*99. A thin rod of | en gdxbwithis&nds a x 8laydix & b. Itsdinear degsityt (tnass/length) varies with x

as k%)lf—g , where 6nd can be zero or cpadithe cpniresaf masy of thenrodnsbpiotted | f ¢
Q -
against o6nd, which of t hesthddeperddengeiofkgnngr aphs best approxi ma
Xcm Xcm Xcm Xcm
L
1) @) ©) 4
L/2 L/2
— n — n — n — n
o O O O
L o ~N
. 0o &7 (h+1)L
Sol.: Xem = = =
L . . (n+2)
Sdm  RYkE 6 dx
n n clL+
0
L .
If n=0, Xcm:E andifn- o X;u,= L
Correct choice (3)
*100. The dimension of magnetic field in M, L, T and C (Coulomb) is given as
(1) mTiic? () MT'2C? (3) MLT'!c? (4) MT?C?
Sol.: Use F=iBlI
[MLT'Z]:ggﬁB][L] \ [B]:[MT'1C'1J
éTu
Correct choice: (1)
101. A parall el pl ate capacitor with air between the phates has

space between the plates is now filled with two dielectrics. Otieecdlielectric has dielectric constdnt= 3 and thickness

% while the other one has dielectric constent 6 and thicknes%9 . Capacitance of the capacitor is now

(1) 40.5 pF (2) 20.25 pF (3) 1.8 pF (4) 45 @
Sol: Co=gpF=S0f, 1. d/3 , 2di3
d C epAk; epAk,
9e,A 9
ki =3k,=6 \ C=———=—9pF) =40.5pF
1 2 > d 2( pF) p

Correct choice: (1)

*102. An athlete in the olympic games covers a distance of 100m in 10s. His kinetic energy can lbedegiib®in the range
(1) 20,000 J 50,000 J (2) 2,000 J 5,000J (3) 200 Ji 500J (4) 23 10°Ji 33 10°J

Sol.:  Assuming average speed of athlete towbe
_100n _
10sec

v 10ms™t

\ estimated kinetic energi = %m\/2
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Let mass ofthlete lies between 40 kg and 100 kg
\ 2000<K <5000
Correct choice: (2)

*103. A spherical solid ball of volume V is made of a material of densityt is falling through a liquid of density, (r, <r ).
Assume that the liquid appfiea viscous force on the ball that is proportional to the square of its speed
i.e. Riscous= | kv’(k >0). The terminal speed of the ball is
Var ¢

Vg(ri-rs) Voiri-ro var
— 2 — 3) W/—k (4) ”

Sol.:  The ball will acquire terminal speed in the state of equilibrium

1)

\ Vrg+kv?- Vrg=0

v= /Vg(rl' ro)
k

Correct choice: (3)

104. Shown in the figure is a metéridge set up with null
deflection in the galvanometer. Thealwe of the
unknown resistor R is

(1) 110W (2) 55W
(3) 13.75W (4) 220W

Sol.:  For balanced meter bridge (null deflection)

55_20
R 80
R =220W

Correct choice: (4)

*105. While measuring thespeed 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 resaea Then

(1) 54 > x> 36 (2)36>x>18 (3) 18 >x (4) x> 54
Sol.: l:ﬂ
4~ 4Ax
x =3 & = (54cm) L
¢V =+ V

As velocity of sound increases with temperatwés V
\ x>54cm
Correct choice: (4)

Brilliant Tutorials Pvt. Ltd. Head Office : 12, Masilamani Street, T. Nagar, Chennai-600 017
Phone: 044-24342099, 24343308 Fax: 24343829




EATE

MATHEMATICS

B CALCULUS

B CO ORDINATE
m ALGEBRA

B VECTORS & 3D

B TRIGONOMETRY

W STATISTICS & MATHEMATICAL
LOGIC

CHEMISTRY

m PHYSICAL
B ORGANIC
B INORGANIC

Brilliant Tutorials Pvt. Ltd. Head Office : 12, Masilamani Street, T. Nagar, Chennai-600 017

Phone: 044-24342099, 24343308 Fax: 24343829



%E'T';,';;'.,,E AIEEE 2008 Q & S (SET- D5)

Brilliant Tutorials Pvt. Ltd. Head Office : 12, Masilamani Street, T. Nagar, Chennai-600 017

Phone: 044-24342099, 24343308 Fax: 24343829



