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PART & A (PHYSICS)
SECTION - A

(One Options Correct Type)
Questions 1:- A current of 10 A exists in a wire of cressctional area of 5mmwith a drift

velocity of2x 10°ms. The number of free electrons in eac
(A) 2x 105 (B) 1 x 107

(C)2x 10° (D) 625 x10?°

Ans-D

i=neAV,

—n=—. 10 — 625x10%

eAV, 16x10"x5x107 x2x10"

Questions 2:- An electron of mass m and a photon have same energy E. The ratio of wavelength
of electron tahat of photon is(c being the velocity of light
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Questions 3:- The thickness at the centre of a plarmmvex lens is 3 mm and the diameter is 6cm.

If the speedf light in the material of the lens isx2®ms!. The focal | ength of t
(A) 15cm (B) 0.30cm
(C)30cm (D) 1.5cm

Ans.- C



_c _ 3x10°
by T a0
Here MN = 3mm = 0.3 cm,
AM =BMN =6 cm A
With the help of right angled triangle ANO
We can write LR

(AO)Y = (AN +(ON)*
=R =(3) +(R-03)°
=R?=9+R?+0.09-06R

::J.E.R=9.&9:R=%=15.15cm=15 cm B

=15

With the help of Lens I'uiaker's formula, we can write

1 (p-pp (1 1) (15-1)(1 1) 1
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Questions 4:- The vernierscale used for measurement has a positive zero error of 0.2 mm. If

while taking a measur e me n tscaletliesweaween8.6 ¢tmeadd 8t6h at
cm, Vernier coincidence is 6, then the correc
count=0.01

cm)

(A) 8.36 cm (B) 8.58cm

(C)854cm (D) 856 cm

Ans-C

Positive zero error 0.02cm
Reading 8.5+ 6 x 0.01=8.56cm
Actual reading= 8.56- 0.02=8.54cm

Questions 5:- A triangular plate is shown. A forc® 1 H o Hb applied at point P. The torque
atpointPwitr espect to point 606 and 6Q6 are:

10cm
(A) 15+2043,15-20/3 (B) —15-204f3,15-20.f3
(C) —15+2043,15+ 2043 (D) 15-20+/3,15+ 20,3

Ans:-B
For Torque about point-O
o =51+543]



i)k
T, =B xF=(51+5/3])x(4i-3])=5 543 0| =(-15-203)k
4 -3 0

For Torque about point-Q

Fg =—514543]
i ]k
T =iaxF=(-5i+5V3])x(4i-3])=|-5 5/3 0| =(+15-2043)k
4 -3 0
Questions 6:- A car accelerates from rest at a constant thfer some time after which it
decelerates at eonstant raté to come to rest. If the total time elapsed is t seconds, the total

distance traveled is:
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ANns.- D

t,+t, =t

Vg Vo _ _ _afpt
o Iﬁ—t1 t=t=w T 1 a+p
a B i
Distance traveled = Area wunder speed —time
gmph=lxt;‘;ﬂ— ﬂﬁ t2

2 a+p 2(a+p)
Questions 7:- A boy is rolling a 0.5 kg ball on the frictionless floor with the speed of 20ifise
ball getsdeflected by anbstacle on the way. After deflection it moves with 5% of its initial kinetic
energyWhat is the speed of the ball now?

(A) 14.41mg (B) 19.0ms*
(C) 1.00ms? (D) 4.47ms*
Ans:-D
2
KI =lrr'|'|,|'2 +l[gmr2](i] =lrrw2 =140J
2 2\5 r 10
B L N NS
K,-D.DEK,-1Dmv,::=?-m 5 XV =V =20

=V, = /20 = 4.47 ms™

Questions 8:- A mass M hangs on a massless rod of letigithich rotates at a constaantgular
frequency. The mass M moves with steady speed in a circular pathstént radius. Assume that



the system is in steady circular motion wittmstant angular velocity. The angular momentum
of M about point A ida which lies in the positive z direction and the angular momentum of M
about point B is k. The correct statement for this system is:

i1}
)

(A) La is constant, both in magnitude and direction
(B) Lg is constant in direction with varying magnitude
(C) La and Ls are both constant in magnitude and direction

(D) Lg is constant, both in magnitude and direction y

Ans:- A fﬁ;
L, =Mvrk = Mor?k o

Ls =(rcos@ i+sin® j—fcosak)x(Mor)(-sin0 i+cosj) o C? Oy

Where 8 = wt
Magnitude EE is constant and direction changes with time

Questions 9:- Which level of the single ionized carbon has the same energy as the ground state
energy of hydrogen atom?

(A) 6 (B) 8
©4 (D)1
Ans.- A

As we know that
Eowua (H—atom)=-13 68V

According to Question, we can write
2
(H-atom) = -13.6eV =-136 xi =n=6
) iz

E =E,

Carbon Ground

Questions 10:- A modern grand prix racing car of mass m is traveling on a flat track @reular
arc of radius R with a speédlf the coefficient of static between thges and the track i, then
the magnitudef negative lift £ actingdownwards on the car is:
(Assume forces on the four tyres are identical and g = acceleration ghasity)
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Ans:- A
MN=mg-F

mv? i
ts = <msN=ps(mg-F) :’|_F-|=m{usﬁ _g]

Questions 11:- The output of the given combination gates represents:

(R
= SE
— >

(A) NOR Gate (B) NAND Gate
(C) XOR Gate (D) AND Gate
Ans:-B

E A+B =At

Y =A+B =A+B = AB= NAND Gate

m

Questions 12:- A polyatomic ideal gas has 24 vibrational modes. What is the vah# of

(A) 1.30 (B) 1.03
(C) 10.03 (D) 1.37
Ans:- B
Since each vibrational mode has two degree of freedom |, so
f =t aona + Tretatonar + fuanons =3+ 3 +48 =54
y=1+2=1:2-28 L4103

f 54 27

Questions 13:- A solenoid of 1000 turns peneter has a core with relative permeability 500.
Insulated winding®f the solenoid carry an electric current of 5 A. The magnetic flux density
produced by theolenoid is: (permeability of free space 4107 H/m)

(A)2x10%°T B)'T

(C)10%°T (D) - 4



Ans:-B
B=pni =500x4x=107 x1000=5 = n Tesla

Questions14.-A Carnot 6s engine working between 400
per cycle. Themount of heat energy supplied to the engine from the source in each cycle is:
(A) 3200 J (B) 2400 J

(C) 1800 J (D) 1600 J
Ans.-B

_q_Je _4 400 1 O W _T1 _ a_ow-
n=1 TH_1 500-32=""73 E:D—EW—MDDJ_

Questions 15:- When two soap bubbles of radii a and b (b > a) coalesce, the radius of curvature
of commonsurface is:

(A) — (B) —
(C)— (D) —
Ans.-B
AT
P1—Pu=?
AT
Pz—P,j:T
1 1
:>P1—P2=4T[;——]
p1_p?=£=ﬂ[1_1}:,r=ﬂ
= r a b b-a

Questions 16:- For what value of displacemethie kinetic energy and potential energy of a simple
harmonicoscillation become equal?

(A)x=0 B2 !
{C}x=iE (D}x=g
Ans:- C

As we know that

K= %mﬁ.zmz cos? wt = %mms{ﬁ.z —x*) andU= %mﬁ.zmz sin” ot = %rnnfxE
According to Question, we can write

K=U= %mmz{ﬁ.z—xz]= %r‘nmaxE =A - =x" = K=i%

Questions 17:- An AC current is given by=11siny t > eos¥l. A hot wire ammeter will give
a reading:
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Ans:- B

A hot wire ammeter reads rms value of current, so

I =l sinwt+L cosat = i +1Fsin(wt + ) =lysin(wt+¢) , where |, = 1,||'I12 +12
L
ms 'q"i 2

Questions 18:- Two ideal polyatomic gages at temperaturegaid T, are mixed so that there is
no loss okenergy. If k and K ,m andmy n1 and n be the degrees of freedom, masses, number of
molecules of the first and second gaspectively, the temperature of mixture of these two gases
is:

()

(A) T +n,Ty (B) nAT +nhT,
Ny + Ny nf; +n.F
(©) nfT, +nFT, D) n,FT, +n,FT,
F+F Ay + N,
Ans.- B

”1=[£—;](2“]T neve=()( %)

_ {"1 n) FRP _F* n |(FR
U=U,+U,= A T= [ ] 5 [N ][2 }&-"{H

pnbtnf

n,+n;
With the help of equations (1) and ( 2), we can write
—To n,FT, +n,F T,
nF, +nF,

Questions 19:- Two identical metal of thermal conductivities; Kand Ko respectively are
connected in series. Tleéfective thermal conductivity of thedmbination is:

K, +K, K +K
A 1 3 B 1 2
(A) K, K, (B) 2K,

KK K. K
c) —= Dy 102
©) &k, O gk,
Ans.- C
& KA K, ALK, K, KA
K 2KK,

K, +K,

Questions 20:- If an electron is moving in thérorbit of the hydrogen atom, then its velocify)(
for the " orbit is given as:

1
{A} 1'""'1‘1; |:B:| urﬂnz



1
(C) vran (D) voa -z
Ans:- A
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