PART A - PHYSICS

1. A uniform cylinder of length L and mass M having cross - sectional area A is suspended, with its length
vertical, from a fixed point by a massless spring such that it is half submerged in a liquid of density ¢ at

equilibrium position. The extension x, of the spring when it is in equilibrium is :
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2. A metallic rod of length I’ is tied to a string of length 2I a ade to rotate &)Keed ®on a
horizontal table with one end of the string fixed. If there is a vertical f| h the region, the e.m.f.
induced across the ends of the rod is: S%,
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Two coherent point sources S, and S, are separated by a small distance 'd' as shown. The fringes obtained
on the screen will be :
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(3) semi-circles (4) concentric ci{cles 1.,% r
It will be concentric circles N \ ( 1
Ans (4) Y » ) |

The magnetic field in a travelling electromagnetic wave has & peakvalue of 20'nT. The peak value of electric
field strength is :

(1) 3V/m (2) 6V/m (3)9vim § (4) 12 é u\(
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? EJ \f a ph a‘% he wavelength A of the light falling on the cathode is gradually
d*The plate cur‘PenI‘I ell varies as follows :
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As A is increased, there will be a value of A above which photoelectrons will be cease to come out so
photocurrent will become zero. Hance (4) is correct answer.
Ans (4)
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PART B — CHEMISTRY

31. Which of the following complex species is not expected to exhibit optical isomerism ?
(1) [Co(en),*" (2) [Co(en), CL,I"
(3) [Co(NH,), CL] (4) [Co(en) (NH,), CL]*
Ans.  (3)
Sol. [Co(NH,),Cl,] show facial as well as meridional isomerism. But both contain plane of symmetry.

So, the answer is (3).

32. Which one of the following molecules is expected to exhibit diamagnetic behaviour ? 4
we, @N, @0, @s, ‘)
Ans. (1)and (2) = / J
Sol. N, and C, both are diamagnetic \ | J
Ansis (1) and (2). r - F
- |
33. A solution of (- ) — 1 — chloro—1—phenylethane in toluene racemlseislmw in the ﬂregence of a small
amount of SbCl,, due to the formation of : ( 1%
(1) carbanion (2) car m ‘\ _ "'
(3) carbocation radical ) )
Ans.  (3)
SbClg -
Sol.  CI-CH-CH,—=t Ph- _CH-CH, + SbCl; Ph—CHECHE + SbCl, \4
Ph oluene (carbocation) I O u
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Based on the data giver{abov;},strongest oxidising agent will be :
(1) Cl - 2C (3) Mn?* (4)MnO,”
Ans. (4 g
Sol.« . Higher the SRP, eris OX|d|smg agent
( Hence MnQO, is st %ﬁt oxidising agent.
35. A pis:tron filled withf0.04 mol of an ideal gas expands reversibly from 50.0 mL to 375 mL at a constant

temperature of 3740°C. As it does so, it absorbs 208 J of heat. The values of q and w for the process will be:
(Ry=8.314 J/mol K) (In 7.5 =2.01)

(1)g=+208J, ws—208 J (2)g=-208J,w=-208J
(3g=-208 J,w=+208 J (4)q=+208J,w=+208J
Ans. (1)
Sol. The prﬁess is isothermal expansion Hence, q=-w Au=0
g=+2081J

w =—208 J(expansion work)
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Alternate

Statement-Il:  (p = q) < (~q—~p)
~q — ~ p is contrapositive

of p—ghence (p - q) <> (p— )

will be a tautology

statement-ll (P A ~Q) A (~P A Q)
p q P/\~q -p/\q (p/\_,,q)/\(__p,\q)
T T F = =
T F T F =
F T = T =
F [= = F =

It is a fallacy

74,1 [100dx=y(x) , then [X*(x*)dx is equal to

(1) %[XBW(X3)-IX2\V(X3)dx]+c

3 %X3W(X3)—szw(x3)dx+c
Sol. Q)
J.f(x)dx = v ()

= X510

dt
putx® =t = xdx = = 4
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Sol. @)

_z;nr(l— cos2x) (3+cosx) X
e x? 1 tan4x

is equal to

_ /im 2sin®x 3+cosx X
o0 w2 1 Ttan4x
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(4) 2
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Sol. (1)

Let AB = X q
D C
tan(n—0—a) = —>tan (0 +a) = P 0 ¢ .
X a-x &<
= g—x=pcot(6+a) b p
= X=q—pcot(0+a)
—(0+0) o
_ cot6 cota—1 A "M 3 3
=9-P { cota +cotd *a
8co'[e—l .
_ p B (qcote—p w ~ (qcose—psme \ ‘4\
—a-p 9., coto ~94~=P{g+pcote ) 9P {qgsin6+pcoso )
p
.I
g2 sin® + pgcos0 —pgcos o +p? sind (p? +g?)sin6
= X = - =>AB= —————.
pcosO+qgsin® pcos0+gsin® r
Alternative - !
A y ¢
| o 4
From Sine Rule 3 O el %

h r

€
0
AB  \p*+q? : T ( 1
sind  sin(n—(6+a)) / i |
Jp?+q? sind A G\

AB = — - B
sinB cosa + coso sina

(p? +¢?) sind __ a O.
~ gsin®+pcosd s VpZ 4 xe ‘C

2, 2vei (NO‘
_ (p”+9g7)sin6 s _
= pcose+qsi& _“p«\ -‘ ?)2
85. If P 1( é is thaad*@@kgnatnannd |A] = 4, then o is equal to :

2 4 4
(1)4 : 2) 11{ (3)5 4)0
Sol. (2
[P|= 1(12 12)+ a(4 - 6)+ 3(4 -6)
& o=
|‘|5|—IAI2—16 A
( 200—-6=16
o =11.
86. The mtercepts onjx-axis made by tangents to the curve, y = I| t|dt,x € R, which are parallel to the line
2x, are equal
(1 +1 (2) £2 (3)£3 (4) +4
Sol. (1)
' -—
dx
E

+2
points y = I|t|dt =%2

equation of tangent is
y—2=2(x—-2)ory+2=2(x+2) = X - intercept = £ 1.
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