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QUESTIONS

ANSWERS

Model Question :
A spherical black body with a radius of 12 cm radiates 450W power at temperature 400K. What
will be the radiated power if the radius is reduced to 25% of its initial value keeping the
temperature same?

12 cm [P G5 CalleTshia Feag 400K Sioiia 450W =Ifies [Rfsael 3503 | sloiial @2 (@0
(NEAROT WAL S 2N N 25% Fce #Ife [ivae F© 2032

Model Answer :
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1. A projectile is fired in such a way that its horizontal range is equal to three times its
maximum height. What is the angle of projection?
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2. Find current in the branch CD of the circuit shown in figure.
_ 2Q) 2Q
ot emi*fe T9aIa CD S0l Sz e Sl | —mWww—T—ww
220
“Lae
vvvvv = 5
I
||
3V
3. Three bodies of the same material and having masses m, m and 3m are at
temperature 40°C, 50°C and 60°C respectively. If the bodies are brought in the
thermal contact, what will be the final temperature?
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4. A train slows down as it rounds a horizontal curve of radius 150 m uniformly from
90 km/h to 50 km/h in 15 sec. Calculate the acceleration at the moment the train
reaches 50 km/h.
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5. Two isolated metal spheres of radius R and 3R respectively have the same surface

charge density (o). If they are connected by a wire, then find the surface charge
density of the spheres.
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Two waves are represented by equations yl=acos(a)t+kx+0.57)m and

Y, =asin(a)t+kx+2.5)m , Where x is in meter(m) and t in sec. Find the phase
difference between them.
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Potential energy of the particle of mass m is given by U (x)=U,(1—cosax), where

U, and a are constants. Find the time period of oscillations that the particle
performs about the equilibrium position.
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A metallic rod PQ of length L, placed along y-axis in a magnetic field —BOIZ. Find
the potential difference between P and Q, if the rod moves with a velocity
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A refrigerator has to maintain eatables kept inside at 9°C, if room temperature is
36°C. Calculate the coefficient of performance.
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10.

The magnetic field of 4x10° T produced at the centre of a current carrying regular
hexagon loop of side 1m. Find the value of current in the loop.

1m 3z {8 @3 7w Tvgea ©fte 2f[IE et @@ 4x10° T pCsa oo
20E , S0 S SR 2RICER i oS ST |

11.

A person weighs 591 N at the moment when an elevator is starting and 391 N when
it is stoping while standing on a weighing scale inside the elevator. If the magnitude
of the acceleration is the same during the starting and stopping then determine (a)
the actual mass of the person and (b) the acceleration of the elevator.
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12.

An air bubble of volume 1.0 cm® rises from the bottom of a lake 40 m deep at a
temperature of 12°C. To what volume does it grow when it reaches the surface,
which is at a temperature of 35°C.
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13.

In a single slit diffraction experiment first minima for A, = 6600A coincides with
first maxima for wavelength A, , calculate the value of ,.
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14.

Two coils of self-inductances 6mH and 8mH are connected in series and are
adjusted for highest co-efficient of coupling. What will be equivalent self-
inductance for the assembly?
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15.

At some instant, the number of radioactive atoms in a sample is No and after time t,
the number decreases to N. It is found the graphical representation InN versus t
along the y and x axis respectively is a straight line. Determine the slope of this line.
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16.

A billiard ball moving at 5 m/s along x axis strikes a stationary ball of same mass.
After the collision, the first ball moves with velocity 4.33 m/s at an angle of 30°
with respect to the original path of motion. Assuming an elastic collision and
ignoring friction and rotational motion, find the velocity and angle with x axis of
struck ball.
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17.

In the circuit shown in figure, assume that the diode to be ideal, calculate the current
through the resistance 5 Q, when the connection is made only through (i) K; and (ii)
K, key separately.
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18.

A solid cylindar of mass m and radius r is rolling down an inclined plane without
slipping. What will be the expression of speed of its centre of mass when the
cylinder reaches the bottom of the plane, where the height of the incline is h.
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19.

One 50W, 100V bulb is to be connected to 220V, 50 Hz AC circuit. Find the value
of inductor that will be connected in series with the bulb.
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20.

A plastic sphere floats in water with 50% of its volume submerged. This same
sphere floats in glycerin with 40% of its volume submerged. Determine the
densities of the glycerin and the sphere.
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21.

A small body of mass m is fixed to the middle of a stretched string of length 2I. If
tension of the string is To in equilibrium, then find the angular frequency of small
oscillations of the body in the transverse direction.
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22.

If the energy of electron in H-atom revolving around the nucleus is —0.85¢eV, find
the angular momentum of this electron.
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23.

A rectangular slab of refractive index g is placed on another identical slab having
refractive index 3. A coin is placed below the lower slab. Find the value of u# so
that the coin appears at the interface of the slabs when look from top.
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24,

Find the output Y of the logic circuit shown in figure.
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25.

An aeroplane is in level flight at constant speed and each of its two wings has an
area of 25 m?. If the speed of the air is 180 km/h at the lower surface of the wings
and 234 km/h at the upper surface of the wings, then determine the mass of the
aeroplane. (Take air density to be 1 kgm™).
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