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Q.10 A uniform magnetic field B exists in the region between x = 0 a'nd x = 22 (region 2 in the
figure) pointing normally into the plane of tpe paper. A pzl:rtlcle with charge +Q and
momentum p directed along x-axis enters region 2 from region 1 at point P, (¥ = —R).

Which of the following option(s) is/are correct?

¥ :
Region1l 4 Region 2 Region 3
» B »
» x »
x x x
O x * * .
P, X
x x x
+Q PI x x ®
o—r—
(y = 'R} ® x x
x x »
{_ ........................
3RI2

.[M/For B> Ei% , the particle will re-enter region 1

[B] When the particle re-enters region 1 through the longest possible path in region 2, the -
magnitude of the change in its linear momentum between point P; and the farthest 2

point from y-axis is p/V2

\,EC]/For a fixed B, particles of same charge Q and same velocity v, the distance between
the point P, and the point of re-entry into region 1 is inversely proportional to the B
mass of the particle

"-[Df]/ ForB = %Epﬁ ,the particle will enter region 3 through the point P; on x-axis

10/36
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Q.11 A wheel of radj
radius R -
shown in the figure Aa:(:i Ps Placed at the bottom of a fixed step of height R as
that it just climbs ﬂ.]e st nsufm fo’Ce_ is f:ontinuously applied on the surface of the wheel so
€p without slipping. Consider the torque T about an axis normal to

the plane of the .
correct? Paper passing through the point Q. Which of the following options is/are

S

NG
AN

5
W force is applied normal to the circumference at point P then 7 is zero

‘EB]/ If the force is applied normal to the circumference at point X then 7 is constant

v

[C] If the force is applicd tangentially at point S then 7 % 0 but the wheel never climbs

the step

M If the force is applied at point P tangentially then T decreases continuously as the

wheel climbs

Space for rough work
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urce of ¢
Onsta
and |, 0t volta '
2 throy s s
mductors- The g ot as Sho:i,gnecmd t({ a resistance R and two ideal inductors Ly
to flow. Which owfltCh I initia]]y Ope-n :ere 1S N0 mutual inductance between the two
the following Options is y tT = 0, the switch is closed and current begins

are correct?
=
Ov L)< L,

e

! A i
JAY Aftera long time, the current through L, will be L2

(Bl e ratio S
: of the currents through L, and L, is fixed at all times (t>0)

La

Li+ L3

[‘?]/After a long time, the current through L, will be £
R

[D] Att =0, the current through the resistance R is -
R

Q.14 The instantaneous voltages at three terminals marked X , Y and Z are given by

Vx - Vo sin mt,
Vy = Vpsin (mt 4 2?“) and

; 4n
Vz = Vo sin ((ﬂt G "3—) -

An ideal voltmeter is configured to read rms value of the potential difference between its
terminals. It is connected between points X and Y and then between Y and Z. The

reading(s) of the voltmeter will be

[A] WZ© = Vo‘E

[B] independent of the choice of the two terminals

[c] =%

3

D] Vi = Yoz

space for rough work
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PART II : CHEMISTRY

SECTION 1 (Maximum Marks: 21)
* This section contains SEVEN questions

* Each question has FOUR options [A], [B], [C] and [D]. ONLY ONE of these four options is
correct

* For each question, darken the bubble corresponding to the correct option in the ORS

* For each question, marks will e awarded in one of the following categories:

Full Marks . +3 |f only the bubble corresponding to the correct option is darkened
Zero Marks . : 0 Ifnone of the bubbles is darkened
Negative Marks: -1 [nal] other cases

Q.19 Pure water freezes at 273 K and 1 bar. The addition of 34.5 g of ethanol to 500 g of water
changes the freezing Point of the solution. Use the freezing point depression constant of
water as 2 K kg mol™". The figures shown below represent plots of vapour pressure (V.P.)
versus temperature (T). [molecular weight of ethanol s 46 g mol™
Among the following, the option representing change in the freezing point is

[A] : (B]
Il T
1
- &
S &
& : S
- Way,
er 4 E‘flaaﬂ;
271 273 T/K
N I
S 1
E-; -
>

270 273 TIK
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