Score

Answer any 3 questions from 1 to 4.
Each carry one score. {3x1=3)

1. Which of the following is nol a
conservative force ?
a) Gravitational foree
b) Frictional force
¢} Electrostatic force
d) Magnetic force

2. When a ballet dancer draws her arms
closer to her body, her angular velogity
will

3. Is fuel is necessary for an artificial
satellite to revolve around the earth ?

4. Stute true or false : “The viscosity of
pases decreases with an increase in
temperature™.

Answer any 6 questions from 3 to 12, Each
CArTY Wi SCOTes.

5. a) Define relative velocity.
by Draw the position — time graph
of two objects moving with equal
velocities.
6. Fill in the blanks :
a) K'Wh is the unit of _
b) Fower=Forcex
c) 1 Horse power= ___ W
d) 1kWh=__

Joules

7. Show that the area under velocity-time
graph gives displacement.

(6%2=12)
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8. Two satellites of equal masses are orbiting
the earth at different height.
a} Will their moment of ineria be
same or different 7 1)
b) Write the unit and dimension
of moment of inertia, (n
9. Which one do you prefer *steel or capper’

to ke spring. Wy 7

1. The escape velocity ofearth is 11,2 ks,
Find the orbital velocity of the smallest
possible arbii.

11. Define completely inglastic collision
and head on collision.

12. Water exhibits an anomalous behavior.

) Write the temperature at which
waler hus maximum density. (1)
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14, What is meant by positive, negative
and zero work ? Give one example for
each.
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15. The readings taken by a student irt

measuring diameter of a wirc using &

sorew pauge 15 given below.

L
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e | PSR (mm) :f;:"; Tatal u-m1~ S| psR (mm) {“ﬂfﬁ Total {mm)
] 0 42 042 1 0 42 042
2 0 41 0.41 2 [ 41 0.41
3 0 40 040 J P 0 40 0.40
K 0 41 041 4 i ] 041 |

1) Find the mean dinmeter of the

wire, 1

B) Find the mean abaolute error in
the measurements.

¢} Find the percentage ervor in the
measurement.

16. The acceleration due to gravity (g) is

maximum on the surface of the earth.
) Write the relation hetween
aceeleration due to gravity and
pravitational constani. [
b) If the earth rotation, what
will happen (o the weight ofa
body at the poles.
) ‘What is the value of *g" at the centre
of the earth 7
17. Caleulate the foree required 1© produce
an elongation of 0.1 cm in a steel wire
of radius | mm and length 2 m. (Young's
modulus of the wire = 20%10' Nim?®)

18. Hot water left on a table ‘begin to cool
gradually ?

) Stawe the law behind it {

b) Write the mathematical EXprossion

relating the above law,

¢) Draw a graph which shows the
cooling of hot water with time.
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19, Two syringes of different cross section
{without needles) filled with water are
connected with a tightly fitted rubber
tube filled with water. Diameter of the
smaller piston and larger piston are 1 cm
and 3 cm respectively. Find the force
exerted on the larger piston when a force
of 10N is applied o the smaller piston ?

20, The speed of efux ¥, from the side of
the tank is shown below :

—

Derive an expression for speed of efMux
using Bemoulli’s equation.

Answer any 3 questions from 21 to 24,
Each carry four scores. (Ix4=12)

21. Spring force is an example of a variahle
foree which is conservative.

a) Ohbtain an expression for potential

energy of a spring. 3
b) Show graphically the variation of

kinetic energy and potential

energy in a spring. (1)
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22, A region of streamline flow of an 23, aiibenorpilnid gueoded
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Answer any 3 questions from 25 to 28,
Each carry five scores, (3=5=15)

1%, Escape speed of moon is less than

26.

that of earth.
a) What is meant by escape speed 7 (1)
b} Derive an expression for the
escape speed from the earth.  (3)
¢} Is there any difference in escape
speeds of a heavy body and a light
body 7 (1)

The motion of a car on a circular level
road is shown helow -

®
*
,—;n%r
g
a) Mame the forces acting on the

car. (1)

b) Derive an expression for the
maximum safe speed of the car. (2)

C

—

A cyclist speeding at 18 km/hour
on alevel road takes a sharp circular
tumn of madivs 3 m without reducing
the speed. The coefficient of static
friction between the tyres and the
road is 0.1. Will the cyelist slip
while taking the turn ? (2)
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27, To determine the motion of the centre
of mass of a syslem no knowledge
of internal forces of the system is
required.

#) Define centre of mass of a syste
af particles.

b) Find the centre of mass of three
particles at the vertices of an
equilateral triangle. The masses of
the particles are 100 g, 150 g und
200 g respectively. Each side of
the equilateral triangle is 0.5 m
long,

) Dizgcuss the motion of centre of
mass during the explosion of a
shell thrown into air.

28, Schematic picture of a capillary tube
immersed in water is shown below,

@) Name the phenomenon.

b) Obtain an expression for *h’ shown
in the above figure.

¢} The pressure of water inside
the tube just at the meniscus is

{less/greater) than the

atmospheric pressure.

3
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