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Note: All questions are compulsory. The marks alloted for each question are given at
same place.
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Write your name, enrollment number, AI name and subject on the top of the first
page of the answer sheet.
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Answer any one out ofthe following questions in about 40-60 words.

(a)

(b)

A=3i+4j T B=i—j,x—y 99ac ¥ q Gwr §1 7 < Gfe & I F1 i [

i) (We-1 <@)
A=3i+4 j and B=i— J, are two vectors in X — y plane. Find the magnitude of the sum of
these two vectors. (See Lesson- 1)
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(i) forzemu=

(ii)) =T

(iv) <O

The position of a particle moving in a straight line is given by x = 3 + 4t + 3t*, where x is in

metre and time is in second. Find the values ofthe following physical quantities for the particle
att=2s. (See Lesson- 2)

(1)  Position

(i) Displacement
(i) Velocity
(iv) Acceleration

freafafaa ueai § 9 fodl T 999 &1 ST AT 40-60 sk H fSm) 2

Answer any one of the following questions in about 40 -60 words.

aifqes fasm (Physics)
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Three particles each of mass 5 g are placed at the vertices of an equilateral triangle of side
60 cm. Find: (See Lesson- 7)

(1 Distance ofits centre of mass from any of its vertex

(i) Moment ofinertia of the system of particles about an axis passing through the centre of
mass of the system and perpendicular to the plane containing them.

(b) HIgET ! Wehoudl IR o T o AR W SUh! AEYThdl hi SARA HITS
(=30 W)
Explain the concept of modulation and its need in long distance communication.
(See Lesson- 30)

3. fifafad § 9 fordt & TF &1 ITW T 40-60 TR H AT 2
Answer any one of the following questions in about 40 -60 words.

(a) T @itk fi o1 SAM Yol o6 M &1 IR A1 T 5o gealt i 5 ot amedt
21 9% geal W TR ©U 1 9H g €l @ik 14 oh J58 W gHeh e Rl
H HAF TG BT (WI8-5 <)

An astronomical object has its mass 4 times the mass of earth and radius half of the radius of
earth. Ifacceleration due to gravity at earth is g, find its value at the surface of the astronomical

object. (See Lesson- 5)

(b) Tei T & U wh = Yidew @ fapfa & 9= § I wifvm (We-8 3@)
Find an expression for the energy density in terms of stress and strain. (See Lesson- 8)

4. frfafes § 9 fodt @ &1 W @90 100-150 & | ) 4

Answer any one out of the following questions in about 100-150 words.

(a) Tk Al fSToent agaRe 1 @ 35°C €, 25°C A o % o foeme 21 afg 9 =afwm
FH1 37 I IeTSiRdl 0.5 AR 2T HT 4AFA 2.0 m2 B d IW A w1 fow vl vifed 1
i hifeql (U3-12 W)

A person with external body temperature 35°C is present in a room at temperature 25°C.
Assuming the emissivity of the body of the person to be 0.5 and surface area of the body ofthe
person as 2.0 m?, calculate the radiant power of the person. (See Lesson- 12)

(b) (3TUEEIE 1.5 FT) TH FUHa @d, o o I9fe T ER, U Todal U0 & Gk o
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An equiconvex lens (of refractive index 1.5) is placed in contact with plane mirror as shown in
the figure. A small needle with its tip on the principal axis is moved along the axis until its
inverted image is found at the position of the needle. The distance of the needle from the lens
is measured to be 30 cm. Now a few drops of a liquid are put in between the lens and the
plane mirror and the new position of the image is found to be located at 45 cm. Calculate the

refractive index of the liquid. (See Lesson- 20)
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Answer any one of the following questions in about 100—150 words. 4
(a) 200 mL eTiar & &< s § STP W EESSH W i T €1 IReher sifse-
(U3-10 W)

() U H 90 eESeH W % Hel s ge|
() W ¥ 273°C W EESSH TH H el
(iiy STP R BESSH & 1 =i HeA T o
(iv) ®EeH 19 % fau Cp w@ Cv & a4
A closed vessel having capacity 200 mL is filled with hydrogen gas at STP. Calculate

(See Lesson- 10)
(1  Number ofmoles of hydrogen gas filled in the vessel.

(i) Pressure ofhydrogen gas in the vessel at 273°C.

(i) Root mean square velocity of hydrogen gas at STP.

(v) The value of Cp and Cv for hydrogen gas.

T Wos Hifhd i oR@ 1 9o § Se gEAsell § T g & =fAad g0 W
sifom gfdfora o1 Seifeq) Qgeueell & Hag WEel & U8 H SHA! SfE¥ WAl & fau
reseh fefEm) (323 <W)
With the help of a neat labelled ray diagram, show the image formation by a compound microscope
when the final image is formed at the least distance of distinct vision. Write the expression for its

magnifying power in terms of parameters related to the microscope.
(See Lesson- 23)

2 @ R ufEeet § 9 S uw gfEeE JuR i) 6

Prepare any one project out of the given below.

(@) (3 cm ¥ 5 cm AW H) TH GrAc @EH Ht 18 AT TH S H1 ST Hleh
T 105 cm 1 UWT 1% oF Tk AW o SHRY TEMRT Th R | am o ma am
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1 W W PR Y AR THHT STTehled A HITAY| TS ! @il Hich 300 @it i

Tifee/desel 9RT iR 9En syl YR WIHRU THh o WY WA Qe
STE Al TR W W SRt i el sifegl g o fend feprerd 82 e
st =1 eamen sifsu) (W8 13 =<d)

Take a hollow plastic ball (dia 3 cmto 5 cm). Using a needle pass a thread ofabout 105 cm
along a diameter of the ball. Tie a knot at one end. Hang the ball from a rigid support so that the
ball is free to oscillate. Make a small hole (5 mm dia) in the ball near the top. Fill it with sand
and find its time period of oscillation. Empty the ball and fill it with steel balls/iron filings and
repeat the experiment. Similarly carry out the experiment with common salt. Compare the time
periods obtained in the above three cases. What do you find? Explain your finding.

(See Lesson- 13)

(b) TEwr: 30 wfEcM 1 go HeF | fRen s =)
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Directions: This project should be performed in an open ground.

Take a plastic pipe and fix a jet at one ofits end. Connect the pipe to a water tap attached to
a large overhead tank. Fix a large protractor as shown in the figure so that you can hold the
pipe at different angles (say at 15°, 30°, 45°and 60°).

Hold the pipe in such a manner that jet of water comes out at an angle of 15°. Measure the
distance up to which water is reaching. This is the range of the projectile.

Now hold the pipe at an angle 0f 30°, 45° and 60°. Measure the range of the projectile in each
case. Keep the speed of water coming out of the jet same in each case.

What do you find? For a given speed, the range is maximum when the angle of projection is
45°,

Also, try to find out the effect of initial speed of water on the range of the projectile.
(See Lesson-4)
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