AlEEE - 2009

No. of Questions: 90 Time: 3hrs. Max. Marks: 432

Part A : Chemistry (144 marks) : Question No. 1 to 24 are of 4 marks each and Question No. 25 to 30 are of 8 marks each.
Part B : Mathematics(144 marks) : Question N0.31 to 32 and 39to 60 are of 4 mar kseach and Question No0.33 to 38 are of 8 mar kseach.
Part C :Physics (144 marks) : Question No. 61 to 84 are of 4 marks each and Question No. 85 to 90 are of 8 marks each.
Negative Marking : One fourth (¥2) marks will be deducted for indicating incorrect response of each question.

PART A — CHEMISTRY

The [UPAC name of neopentaneis 7.  Calculate the wavelength (in nanometer) associated with a
i 3 ms—1
a) 2,2dimethylpropane  (b) 2 methylpropane proton moving at 1.0 x 10° ms™=.
@ _ YIprop (b) YIProp (Mass of proton = 1.67 x 10727 kg and h=6.63 x 1034 Js)
(c) 2,2dimethylbutane  (d) 2- methylbutane (@ 040nm (b)25nm (c) 14.0nm (d)0.32nm
Which one of thefollowi ng reactions of xenon Compounds 8. In context with thetransition e ements, which of thefollowi ng
is not feasible? statementsisincorrect?
(@ In the highest oxidation states, the transition metal
(8 3XeF, +6H,0 > 2X e+X €04 +12HF+1.50; show basic character and form cationic complexs.
(b) Inthehighest oxidation statesof thefirst fivetransition
(b) 2XeF, +2H,0——2Xe+4HF+0, ——BlEments (Se.to Mn), all the 4s and 3d electrons are
used for bonding.
(©) XeFs+RbF > Rb[XeF ] (c) Once the d® configuration is exceeded, the tendency
to involve all the 3 d electrons in bonding decreases.
(d) XeOz+6HF—— XeR; +3H,0 (d) In addition to the normal oxidation states, the zero
. ) : : . oxidation state is also shown by these elements in
The mgjor product obtained on interaction of phenol with complexes
sodium hydroxide and carbon dioxideis 9:, -7 In-an atom;,an electron is moving with a speed of 600 m/s
(@) salicyladehyde (b) sdlicylicacid with an accuracy of 0.005%. Certainity with which the
- - position of the electron can belocatedis (h=6.6 x 10-34kg
(c) phthalicacid (d) benzoic acid 2s-L massof electron. e =91x 1031 kg)
Which of the following statements is incorrect regarding (@ 510x10—3m (b) 192x10=3m
physissorptions? (c) 384x 103m (d) 152x10=4m
(@) Moreeasily liquefiable gases are adsorbed readily. 10.  Which of the following pairs represent linkage isomers?
(b) Under high pressureit resultsinto multi molecular layer (@) [Pd(PPh3),(NCS)] and [Pd (P Phg); (SCN),]
on adsorbent surface. (b) [Co(NH3)sNO3] SO, and [Co(NH3)5S0,4]NO;
(c) [PCI5(NHg3),4] Bry and [Pt Bry, (NH3)4] Cly
c) Enthalpy of adsorption ( AH ion) 1S low and
(©) os i ption (¢ A agsorption) (d) [CU(NH3)J[PtCl,] and [Pt(NH3),][CuCl ]
11. Thebond dissociation energy of B—Fin BF3is646kJ mol1

(d) It occurs because of van der Waal’ s forces.
Which of the following has an optical isomer

(8 [Co(en) (NH3),]%* (b) [Co(Hy0)4(en)3*
(©) [Co(en)y (NHg)]3*  (d) [Co(NHg)3Cll *

Solid Ba(NO3), is gradually dissolved ina 1.0 x 10~ 4 M
Na,COj3 solution. At what concentration of Ba2* will a
precipitate begin to form? (K o for for BaCO5 = 5.1 x 1079)

(@ 51x10>M (b) 81x10-8M
(c) 81x10~"M (d) 41x10-5M

whereas that of C — F in CF, is 515 kJ mol~1. The correct

reason for higher B —F bond dissociation energy ascompared

tothat of C—Fis

(a) stronger ¢ bond between B and F in BF3 as compared
to that between C and F in CF,.

(b) significant pr—pminteraction between B and Fin BF5
whereas there is no possibility of such interaction
between C and Fin CF,.

(c) lower degreeof prn— printeraction between B and Fin
BF5 than that between C and F in CF,.

(d) smaller size of B—atom ascompared to that of C—atom.
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13.

14.

16.

17.

18.

19.

Using MO theory, predict which of the following species  20.

has the shortest bond length?

@ O3 (b) O;

(© 02" (d O3

A liquid was mixed with ethanol and adrop of concentrated
H,SO, was added. A compound with a fruity smell was
formed. Theliquid was:

(8 HCHO (b) CH3COCH4

(c) CH3COOH (d) CHZOH

Which of the following on heating with aqueous KOH,
produces acetaldehyde?

(a) CHZCH,CI (b) CH,CICH,CI

(c) CHZCHCI, (d) CHzCoC

Buna-N synthetic rubber is a copolymer of :

(a) H2C =CH-CH= CH2 and H5C6 —CH= CH2

(b) H,C=CH-CNandH,C=CH-CHCH,

() H,C=CH-CNandH,C=CH-C=CH,

|
CHg

Cl
|
(d H,C=CH-C=CH,and H,C=CH-CH=CH,

Thetwofunctional groupspresent inatypical carbohydrate

are: 23.

(8@ —CHOand—-COOCH (b) >C=0and-OH

(c) —OHand-CHO (d) —OH and=COOH
Inwhich of thefollowing arrangements, the sequence isnot
strictly according to the property written againstiit?

(@ HF<HCI<HBr,HIl:
(b) NH3 <PH5; < AsHy <SbH, : increasing basic strength
(c) B<C<O<N:increasingfirstionization enthal py
(d) CO,<S0,<SnO,<PhO,:increasing oxidising power

A binary liquid solution is prepared by mixing n-heptane
and ethanol. Which one of the following statements is
correct regarding the behaviour of the solution?

(@) Thesolutionisnon-ideal, showing—vedeviationfrom
Raoult’s Law.

(b) Thesolutionisnon-ideal, showing + vedeviationfrom
Raoult’s Law.

(c) n-heptane shows + ve deviation while ethanol shows
—vedeviation from Raoult’s Law.

(d) Thesolution formed isan ideal solution.

The set representing the correct order of ionic radiusis:
(@ Na">Li*>Mg2*>Be2+

(b) Li*>Na*>Mg2+*>Be2*

(¢) Mg*>Be2*>Li*>Na"

(d) Li*>Be2*>Na*>Mg2*

21

22,

increasing acid strength 24,

25.

Arrange the carbanions,

(CH3)3C ,CCl3,(CH3),CH,CgH5CH,, in order of their
decreasing stability :

(8 (CHy),CH>CClg > GHeC H, >(CHg)sC
(b) TCly > GyHsCH, >(CHg),CH>(CHg);C
(© (CHYL£ > (CH3),CH>GHLH, >CClg

(d) CgHgCH, >CClg3>(CHy L > (CH3),CH

K nowing that the chemistry of lanthanoids(L n) isdominated
by its+ 3 oxidation state, which of thefollowing statements
isincorrect?

(@ Theionic size of Ln (I11) decrease in general with
increasing atomic number

(b) Ln(l1l) compounds are generally colourless.
(c) Ln(ll) hydroxide are mainly basic in character.

(d) Becauseof thelargesizeof theLn(l11) ionsthebonding
in itscompoundsis predominantly ionic in character.

The alkene that exhibits geometrical isomerismis:
(@) 2- methyl propene

(b _2-butene

~C) 2- methyl -2- butene

(d)  propene

The number of stereoisomers possible for a compound of
the molecular formula

CH; —CH = CH =CH(OH) —Meis:

(b) 2 (c) 4

(d) 6 (d) 3

In Cannizzaro reaction given below

e
2PhCHO—2_phCH,0H+PhC&S

the slowest step is:

(@) thetransfer of hydrideto the carbonyl group
(b) theabstraction of proton from the carboxylic group
(c) thedeprotonation of Ph CH,OH

o
(d) theattack of : OH at the carboxyl group
On the basis of the following thermochemical data :

(?tG°H{ag) =0)
H,O() - H" (aq)+OH ™ (ag); M=57.32kJ

H2(9)+%02(9)—HHZO( 0 : H=-286.20kJ

The value of enthalpy of formation of OH~ ion at 25° Ciis:

(8) —228.83kJ (b) +228.88kJ
(c) —34352kJ (d) —22.88kJ
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26.

27.

28.

Copper crystallises infcc with aunit cell length of 361 pm.
What is the radius of copper atom?

(@) 127 pm (b) 157 pm

(c) 181pm (d) 108 pm

In afuel cell methanol is used as fuel and oxygen gasis
used as an oxidizer. Thereactionis

CH3OH() +3/20,(9) ——C0,(9)+2H ,O(1)

At 298K standard Gibb' senergiesof formation for CHZOH(l),
H,O(l) and and CO, (g) are -166.2 —237.2 and —394.4 kJ
mol~1 respectively. If standard enthalpy of combustion of
methonal is—726 kJmol—1, efficiency of thefuel cell will be:
(& 87% (b) 90%

(c) 9% (d) 80%

Two liquidsX and Yformanideal solution. At300K, vapour
pressure of the solution containing 1 mol of X and 3 mol of
Y is 550 mmHg. At the same temperature, if 1 mol of Y is
further added to this solution, vapour pressure of the

29.

solutionincreases by 10mmHg. Vapour pressure (inmmHg)
of X and Yintheir pure stateswill be, respectively:

(@) 300and 400 (b) 400 and 600

(c) 500and 600 (d) 200 and 300

Given:

E°Fe3+“:e =-0.036V, E°Fe2+/Fe = -0.439V

The value of standard electrode potential for the change,
Fegz“aq) +6 ——Fe?* (an)

will be:

(@ 038V (b) 0770V

(c) 0270V (d) —0.072V

The half life period of afirst order chemical reaction is 6.93

minutes. Thetime required for the compl etion of 99% of the
chemical reaction will be (log 2 = 0.301)

(@) 23.03 minutes (b) 46.06 minutes

(c) 460.6 minutes (d) 230.03 minutes

PART B.— MATHEMATICS

Directions: Questionnumber 31to 35areAssertion=Reasontype
question. 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 whichisthe correct answer. Y ou haveto select the correct
choice.

3L

32.

Statement-1: ~(p<>~(Q) isequivalentto P<> (.

Statement-2: ~ (p <>~ Q) isatantology

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

Statement-2 isnot acorrect explanationfor Statement 1.
(b) Statement-1istrue, Statement-2 isfalse.
(c) Statement-1isfalse, Statement-2istrue.

(d) Statement-1istrue, Statement-2 istrue, Statement-2is
acorrect explanation for statement -1

Let A bea2 x 2 matrix
Statement -1 : adj (adj A) =A
Statement -2: [adj A |- |A|
(@) Statement-1istrue, Statement-2istrue.
Statement-2 is not a correct explanation for Statement-1.

(b) Statement-1istrue, Statement-2 isfalse.
(c) Statement -1isfalse, Statement-2 istrue.

(d) Statement-1istrue, Statement -2 istrue.

Statement-2 is a correct explanation for Statement-1.

33.

Let f(x) = (x+1)° -1, x> -1

Statement -1: The set {x : f(x) = f~1(x) = {0, -1}
Statement-2" fis abijection.
(@) Statement-1istrue, Statement-2 istrue.
Statement-2is not acorrect explanation for Statement-1.
(b) CStatement-Listrue, Statement-2 isfalse.
(c) Statement-1isfalse, Statement-2istrue.
(d) Statement-1istrue, Statement-2 istrue.
Statement-2 is not acorrect explanation for Statement-1.
Statement-1:

The variance of first n even natural numbersis

Statement-2 :

n(n+1)
2

The sum of firstn natural numbersis and the sum

of squares of first n natural numbersis nin+1)@2n+1) )

(@) Statement-1istrue, Statement-2istrue
Statement-2 is not acorrect explanation for Statement-1.
(b) Statement-1istrue, Statement-2isfalse.
(c) Statement-1isfalse, Statement-2istrue.
(d) Statement-1istrue, Statement-2 istrue.
Statement-2 is a correct explanation for Statement-1.
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37.

Letf(X)=x|x|andg (X) =sinx.

Statement-1: gof isdifferentiableatx = 0 and its derivative
is continuous at that point.

Statement-2: gof istwice differentiable at x = 0.
@

Statement-1 istrue, Statement-2 istrue;

Statement-2 is not acorrect explanation for Statement-1.
(b)
(©
(d)

Statement-1 istrue, Statement-2 isfalse.
Statement-1 isfalse, Statement-2 istrue.
Statement-1 istrue, Statement-2 istrue;
Statement-2 is a correct explanation for Statement-1.

The area of the region bounded by the parabola
(y —2)2 =x—1, thetangent of the parabolaat the point (2, 3)
and the x-axisis:

(@ 6
(c) 12

(b) 9
d 3

Given P(x) =x#+ax3 +bx2 + cx+ d such thatx=0istheonly
real root of P (x) = 0. If P(<1) < P(1), then in the interva
[-1,1]:

@)
(b)
(©

P(-1) is not minimum but P(1) is the maximum of P
P(-1) isthe minimum but P(1) is not the maximum of P

Neither P(—1) is the minimum nor P(1) is the maximum
of P

(d)
The shortest distance between the line'y — x = 1 and the
curvex =y2is:

P(-1) isthe minimum and P(1) is the maximum of P

(a (b)

(c) (d)

Sl af
ol ol

X=2 y-1 z+2

Let the line lie in the plane

3 5 2
x+3y-e0 z+ B =0. Then (o, B) equals
(@ (6.7) (b) (5-15)
() (5.9 (d) (6,-17)

From 6 different novelsand 3 different dictionaries,4 novels
and 1 dictionary areto be selected and arranged in arow on
ashelf so that the dictionary is alwaysin the middle. Then
the number of such arrangement is:

(@)
(b)
(©
(d)

at least 500 but less than 750
at least 750 but |ess than 1000
at least 1000

less than 500

41.

42.

43,

47.

~@ A=C

Inabinomial distribution B(n, p= %) , if the probability of

9
at least one successisgreater than or equal to 10 thennis

greater than:
1 9
@ Jogy,4+log;,3 ®) Yog,, 4-logy, 3
4 1
© Jogy 4-logy, 3 @ Yog,, 4-logy,3

Thelinesp(p? +1)x —y + q = 0 and

(p? +1)2x + (p2 + 1)y + 2q = O are perpendicul ar toacommon
linefor:

(@) exactly onevaluesof p
(b) exactly twovauesof p
(c) morethan two values of p

(d) novaueof p

If A, B and C are three sets such that AnB= ANC and
AUB=A C, then

(b) B=C

() AnB=9¢ (d A=B

For real x, letf (x) =x3 + 5x + 1, then

(@) fisonto R but not one-one

(b)—fisone-oneand onto R

(c) fisneither one-one nor onto R

(d) fisone-onebut not onto R

The differential equation which represents the family of

curves y= c,e?*, wherec,, andc, arearbitrary constants,

is
@ y'=vyy (b) yy' =y
© w' =) (d) y=y2
Let a, b, ¢ be such that b(a + c) # 0if
a a+l a- a+l b+1 c-1
b b+l b- a-1 b-1 c+1 (=0,
c ¢c-1 c+ (_1)n+2a (—])n+1b (_1)nC

thenthevalueof nis:
(@) any eveninteger (b) any odd integer

(c) any integer (d) zero

The remainder left out when 82" — (62)2"+1 s divided by 9
is:

(@ 2
(c) 8

(b) 7
d) 0
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48.

49.

51

52.

Let y beanimplicit function of x defined by

x2X— 2xX coty — 1= 0. Theny’(1) equals

@ 1 (b) log2

(c) Hog2 (d) -1

If the roots of the equation bx2 + cx + a = 0 be imaginary,
then for all real values of X, the expression

3b2x2 + 6bex + 2¢2 is:

(@) lessthan 4ab (b) greater than—4ab

(c) 1lessthan-—4ab (d) greater than 4ab

The sum to infinite term of the series

1+§+—2+§ +¥+ S,
(@ 3 (b) 4
(c) 6 (d) 2

The projections of avector on the three coordinate axis are
6, —3, 2 respectively. Thedirection cosines of the vector are:

6 32 b 6 32
@ 55’5 () 7777

6 32 d) 6.-3 2
(C) 7’7’7 () h T

Let A and B denote the statements
A:coso +cosP+cosy=0
B:sina+sinB+siny=0

If cos (B—1) + cos (y— o) + cos (0. — )= —g, then :

(@) AisfalseandBistrue (b)/ both A andB aretrue
(c) both AandBarefalse (d) AistrueandB isfalse
One ticket is selected at random from 50 tickets numbered
00,01,02,...,49. Then the probability that the sum of thedigits
on the selected ticket is 8, given that the product of these
digitsis zero, equals:

1 n 2
@ = ® =
1 g L
© 5 @ 7

Three distinct points A, B and C are given in the

2-dimensional coordinates plane such that the ratio of the

distance of any one of them from the point (1, 0) to the
. . . 1

distance from the point (-1, 0) is equal to 3 Then the

circumcentre of the triangle ABC is at the point:
5 5
@ (210) (b) (§=0)

5
© (§= 0) @ ©0

If the mean deviation of the numbers 1, 1 +d, 1 + 2d, ....
1+100d from their mean is 255, thend isequal to :

(@ 200 (b) 101

(c) 202 (d)y 100

56. Theellipse x°+4y? = 4 isinscribedin arectanglealigned

57.

59

with the coordinate axes, whichinturnisinscribed in another
€llipsethat passesthrough thepoint (4, 0). Then theequation
of thedllipseis:

(@ x°+12y*=16 (b) 4x° +48y° =48

(c) 4x°+64y*=48 d) x>+16y>=16

If

z_ﬂ‘ = 2, then the maximum value of |Z|isequal to:
z

@ 5+1 (b) 2

© 2+2 d) 3+1

If P and Q are the points of intersection of the circles
X? +y? +3X+ 7y +2p—5=0and x2 +y2 +2x +2y —p2=0
then thereisacircle passing through P, Q and (1, 1) for:

(@) alexcept onevalueof p

() al except two values of p

(c) exactly onevaueof p

(d) alvauesof p

If-u; v, w-arenon-coplanar vectors andp, g arereal numbers,
then the equality

[30pVpa] —[ pvoqud] -[20qvqa] = 0
holdsfor :

(@) exactly twovaluesof (p, Q)

(b) morethan two but not all values of (p, q)

(c) dlvauesof (p,q)

(d) exactly onevalueof (p, q)

1Y
j[cot X] dx, where][ .] denotesthe greatest integer function,
0
isequal to:
(@ 1 (b) -1
_x a =
© -3 @ 3
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62.

PART C — PHYSICS

Consider arubber ball freely falling fromaheighth=49m  63.

onto a horizontal elastic plate. Assume that the duration of
collisionisnegligibleandthecollisionwiththeplateistotally
elastic.

Then the velocity as afunction of time and the height as a
function of time will be:

Vv 4 y N
AN
? 7
@ \/
=V N M ¢
v y

T

(b)

—

4 y

Theheight at which theaccel eration dueto gravity becomes

% (where g = the acceleration dueto gravity on the surface

of the earth) in terms of R, the radius of the earth, is:

R
(@ WA (b) R/2
(© 2R (d) 2R

A long metallic bar is carrying heat from one of its endsto
the other end under steady—state. The variation of
temperature 6 along the length x of the bar from its hot end
is best described by which of the following figures?

0
@
X
0
o=
X
0
(©
X
0
(d)
X

64. Two points P and Q are maintained at the potentials of

10V and — 4 V, respectively. The work done in moving
100 electronsfromPto Qis:
(@ 9.60x10717J
(c) 224x10°16]

(b) —224x10716)
(d) —9.60x 10717
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Directions : Question numbers 65 and 66 are based on the

following paragraph.

A current loop ABCD is held fixed on the plane of the paper as
showninthefigure. ThearcsBC (radius=b) and DA (radius=a)
of theloop arejoined by two straight wiresAB and CD. A steady
current | isflowing in theloop. Angle made by AB and CD at the
origin O is 30°. Another straight thin wire with steady current ||
flowing out of the plane of the paper is kept at the origin.

65. The magnitude of the magnetic field (B) due to the loop

ABCD at theorigin (O) is:

w,l (b—a)
24ab

ol [b-a
o B

|
(© S{2(b-a)+(a+D)]

@

(d) zero

66. Dueto the presence of the current |, at theorigin:

(@) Theforceson AD and BC are zero.

(b) Themagnitude of the net forceontheloopisgiven by

%HO[Z(b—a)+“3(a+ b] .

(c) Themagnitude of the net force on theloopisgiven by

Holly

24ab (b-a).

(d) Theforceson AB and DC are zero.

Directions : Question numbers 67, 68 and 69 are based on the

following paragraph.

Two moles of helium gas are taken over the cycle ABCDA,

asshownintheP-T diagram.

5 A B
2x101 >
P(Pa) 1+
5
1x10 D C
} —>T
300K 500K

67.

69.

70.

71

72

73.

Assuming the gas to be ideal the work done on the gasin
takingitfromAtoBis:

(@ 300R (b) 400R

(c) 500R (d 200R

Thework doneonthegasintakingitfromD to A is:
() +414R (b) —690R

(c) +690R (d) —-414R

The net work done on thegasinthecycle ABCDA is:
(8 276R (b) 1076R

(c) 194R (d) zero

In an experiment the angles are required to be measured
using an instrument. 29 divisions of the main scale exactly
coincide with the 30 divisions of the vernier scale. If the
smallest division of themain scaleis half- adegree (= 0.5°),
then the least count of the instrument is:

(@) haf minute (b) onedegree

(c) half degree (d) oneminute

Achar geQ s placed at each of the opposite corners of a
square. A chargeqisplaced at each of the other two corners.
If the net electrical forceon Q is zero, then Q/q equals:

(@ -1 (b) 1

1
e —r @ 242

Onekg of adiatomic gasisat apressureof 8 x 104N/m?. The
density of the gasis 4kg/m3. What isthe energy of the gas
due toitsthermal motion?

(@ 5x10%J (b) 6x104J

(c) 7x104J (d)y 3x104J

_IE

s
An inductor of inductance L = 400 mH and resistors of
resistance R, =2Q and R, = 2Q are connected to a battery
of emf 12V asshowninthefigure. Theinternal resistance of

the battery isnegligible. Theswitch Sisclosed att =0. The
potential drop acrossL asafunction of timeis:

AMAAA
WWWWy
Py
S ANMMWN——TOTT—
ey

@ 1'[—2e‘3tv (b) 6(1—e‘t’°'2)v

(c) 12e5tv (d) 6eStv

This question contains statement-1 and statement- 2. Of
thefour choices given after the statements, choose the one
that best describes the two statements.
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74.

75.

76.

7.

78.

79.

Statement 1 : The temperature dependence of resistanceis
usually givenasR = R, (1+ 0A t). Theresistance of awire
changes from 100Q to 150Q when its temperature is
increased from 27°C to 227°C. This implies that
a=25x1073/°C.

Statement 2: R = R, (1+ oA t) is valid only when
the change in the temperature AT is small and

AR=(R-Rg) <<R,.

@)
(b)

(©
(d)

Statement-1 istrue, Statement-2 istrue; Statement-2is
the correct explanation of Statement-1.

Statement-1 istrue, Statement-2 istrue; Statement-2is
not the correct explanation of Statement-1.
Statement-1 isfalse, Statement-2 istrue.

Statement-1 istrue, Statement-2 isfalse.

Thetransition from the state n = 4 ton = 3inahydrogenlike
atom results in ultraviolet radiation. Infrared radiation will
be obtained in the transition from :

@ 3-2 by 42

(c) 54 (d 2-1

A mixture of light, consisting of wavelength 590 nm and an
unknown wavelength, illuminates Y oung's double slit and
givesriseto two overlapping interference patterns on the
screen. The central maximum of both lights coincide. Further,
it is observed that the third bright fringe of known, light
coincides with the 4th bright fringe of, the unknown light.
From this data, the wavelength of the unknown light.is:

(@) 885.0nm (b) 4425nm

(c) 776.8nm (d) 393.4nm

A particle has an initial velocity of 3f+4] and an

acceleration of 0.4i +0.3] . Itsspeed after 10 sis:

(@ 72 units (b) 7 units

(c) 8.5units (d) 10units

The surface of ametd isilluminted with thelight of 400 nm.
Thekinetic energy of the gjected photoel ectronswasfound
to be 1.68 eV. The work function of the metal is:

(hc=1240€eV.nm)
(@ ldiev (b) 151ev
(c) 1.68eVv (d) 3.09eVv

Three sound waves of equal amplitudes have frequencies
(v-1),v,(v +1). They superposeto givebeats. The number
of beats produced per second will be:

(@ 3 (b) 2

(c 1 (dy 4

A motor cyclestartsfrom rest and accel eratesa ong astraight
path at 2m/s2. At the starting point of the motor cyclethere
is a stationary electric siren. How far has the motor cycle
gone when the driver hears the frequency of the siren at
94% of its value when the motor cycle was at rest? (Speed
of sound = 330 ms—1)
(@ 98m

(c) 196m

(b) 147m
(d) 49m

81.

b

{ey={ii) and (iii

Theaboveisaplot of binding energy per nucleon E,, against
thenuclear massM; A, B, C, D, E, F correspond to different
nuclei. Consider four reactions:

i) A+B—>C+e (i) C>A+B +¢

(i) D+E—>F+eand (iv) F>D+E+,

where € is the energy released? In which reactions is €
positive?

(@ (i)yand(iii) (b) (i) and (iv)
(d) (i)and(iv)

82. A transparent solid cylindrical rod has arefractive index of

i. It is surrounded by air. A light ray isincident at the

3
mid-point of one.end of therod as shown in the figure.

Theincident angle6 for whichthelight ray grazesalongthe
wall of therodis:

o fS)  wwld

o 1 L
(¢ sin [ﬁ] @ sn(%)
Two wires are made of the same material and have the same
volume. However wire 1 hascross-sectional areaA andwire
2hascross-sectiona area3A. If thelength of wire1increases
by Ax on applying force F, how much force is needed to
stretch wire 2 by the same amount?
(@ 4F (b) 6F
(o) 9F (d F
This question contains Statement-1 and Statement-2. Of
thefour choices given after the statements, choose the one
that best describes the two statements.
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87.

Statement-1: For acharged particle moving from point Pto

point Q, the net work done by an electrostatic field on the

particle is independent of the path connecting point P to

point Q.

Statement-2 : The net work done by a conservative force

on an object moving along a closed loop is zero.

(@) Statement-1istrue, Statement-2 istrue; Statement-2is
the correct explanation of Statement-1.

(b) Statement-1istrue, Statement-2 istrue; Statement-2is
not the correct explanation of Statement-1.

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

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

Thelogic circuit shown below hastheinput waveforms* A’

and ‘B’ as shown. Pick out the correct output waveform.

=
—Y
Be— >

Input A

\

Input B

Output is

@

(b) |

—

(c) :

(d)
If X, v and a denote the displacement, the velocity and the
acceleration of a particle executing simple harmonic motion
of time periodT, then, which of thefollowing doesnot change
with time?

(@ aT/x (b) aT+ 2nv

(c) aTlv (d) a2T2 + 422

A thinuniform rod of lengthl and massmisswinging freely
about ahorizontal axis passing throughitsend. Its maximum
angular speed is . Its centre of mass rises to a maximum
height of :

1 Iw 11%w2
@ &g ) 34
1 14w? 11202
© 54 @ 374

88.

89.

90.

I'n an optics experiment, with the position of the object fixed,
astudent varies the position of a convex lensand for each
position, the screen is adjusted to get a clear image of the
object. A graph between the object distanceu and theimage
distancev, fromthelens, isplotted using the same scalefor
thetwo axes. A straight line passing through the origin and
making an angle of 45° with thex-axismeetsthe experimental
curve at P. The coordinates of Pwill be:

f f
@ (33) (b) ()
(c) (4f, 4f) (d) (2f,2f)
A p-njunction (D) shown inthe figure can act asarectifier.
Analternating current source (V) isconnected inthecircuit.

[~ °
L1

D

Thecurrent (1) intheresistor (R) can be shown by :
i

_W_.

| 4

(b)

(©

(d)
t

Q
R
solid sphere of radiusR and total charge Q. For apoint ‘p’
inside the sphere at distancer ; from the centre of the sphere,

the magnitude of electric fieldis:

Let P(r) = r be the charge density distribution for a

_Q er2
(a) 4t €0 rlz (b) AT o R4
Qy”
© e R @ o



