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Note: All questions are compulsory. The marks allotted for each question are indicated
against each question.

(ii) TR GIEART b Ugel 8 & MY G 7UAT ATH, ATHIhe FEIT, YT helg; Bl ATH 3
faw forgd |
Write your name enrolment number, Al name, and subject on the top of the first
page of the answer sheet.

1. Fafof@a & 9 g T U 1 3a3 T 40-60 Aee] H S|

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

a) a’mﬁarr@ﬁﬁm\mﬁxﬁa%
r=rud +1yj
F = F,i +F,j
g1 TRAT & 31fger gm afeer quame faf@w| & o Tft & am# faf@w S ar afger
it & 3ifger AR afeer quahe & €9 # urgd aid §

(UTa-1 W)
Two vector quantities are represented by :
r=ryd +ryj
F=Fi+F

Write the scalar, and vector products of these quantities. Give the names of two
physical quantities which are obtained as the scalar product and vector product of
two vector quantities. (See Lesson-1)

b)  ordl TXe At giferT & faquua AT Rad TaTeoT gRT qIehd foham JTdT &
Y = 10%sin (314t + 11/4)
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et gefy TR @Y S1 ATIhT 3 foram 31T &1 38 Getal & [Aaafef@d faRvarm
@

(1) IATITH

(i) 3mafa

(iii) 3TRfHP TOT

(iv) 39T T 37T (Urs-13 &)
Displacement of a simple harmonic oscillatoris expressed by the following equation.
Y = 107sin (314t + n/4)

Where all the quantities art taken is SI units. Find the following characteristics of its
oscillations. (i) Amplitude, (ii) Frequency, (iii) Initial Phase, (iv) Amplitude of
velocity. (See Lesson -13)

2. FAfTa A ¥ fRHY U ST T 3aT STITHaT 40-60 AaT A ST |

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

a) fordlt o Y@ & a1fadTe ot o1 FRUTA-Tar o |y & R & Qi 7= §1 Hor A
3iraa arer 3R 3ttaa-ader uRepfaa Hifew
(UT3-2 3T

The position-time graph of a particle moving in a straight line is given in the figure
shown alongside. Calculate the average speed and average velocity of the particle.
(See Lesson -2)
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b) arg 3 fopl GHAfhd Scder o gRT ae ufafds &t 37 fgcdha wieha-facg @ gl x,
=30 cm & S A H g¥A Blhd-fig A gl x, = 10 cm ¥ oIF & Blhd g &
URepeld HIfST| (U13-20 )

The distance of the image formed by anequi-convex lens, in air, from its second
focus, x,=30 cm, while the distance of the object from the first focus is, x;= 10 cm.
calculate the focal length of the lens. (See Lesson -20)

3. TaFafaf@a usl & @ forel Teh UsT &1 30 o918 40-60 Aeci # SIS | 2
Answer any one of the following questions in about 40-60 words.
a)  UAfATAIH BT Th AT ATel T 3 GWIT HFAR AT 7171 & | SHHA DPIS T hA q HA
fehetelt ST | ST ST fh I Aol A QU ofU g Y @ AR el Th?

(UTS-4 &)

— ——y

A long aluminum channel is bent in the form shown in the figure. What is the
minimum height from which a marble should be rolled down in the channel so that is
may negotiate the full loop and come out from the other side. (See Lesson -4)

b) TFE @INeNT TN & HAYF-&TAAT 100 ¥ FAHT Hold @ AT 7 sqHb
HiHTSTD 3R A7 b gl & T gl 2.02 m &l THAFRT F HATGTD AR A7 H
B GRENh AT TR HifeTT| (15-23 &)
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The magnifying power of an astronomical telescope is 100. In its normal adjustment
the distance between the centres of the objective and eye piece of the telescope is
8.08 m. calculate the values of focal lengths of the objective and eye piece of the
telescope. (See Lesson -23)

4.  Fafoi@a ust & 3 e T U4 T 39T 91T 100-150 LMee] A SIfor| 4

Answer anyone of the following questions in 100-150 words.

a)  HIDT B gHAR! 7 U TeT B9 R QAT P FaIAT 5.97x10* kg &1 PrS Y fafy
e forads gRT d<ATfeieh qdT ol GaIATT AT i B

(UT3-30 )

In Physics books you might have noticed the mass of earth to be 5.97x10 24 kg.
Suggest a method by which the scientists find out the mass of earth.

(See Lesson -5)

b) IR P UHTT gT HIR & forw gt Raretell et Arglerd ST JTavrdes ot @ ST
&2 1S i ot faflw | AfSgerd & UshA A &8 I a &2 [AdAafaf@a gheat
H R & TorT &1 did-diad F AT a9T- J37 &1 39ITeT R &l
(i) FER
(i) TR
(iii) T® TH AT
(iv) 3UIE IR

(UT3-30 &)

Why do we have to modulate signals for effective wireless telecommunication? Give
any three reasons. What do we do in the process of modulation? For Communication
in the following devices which radio frequency bands do we use?

(i) SONAR

(i1) Radar

(iii) F.M. Radio

(iv) Satellite Communication (See Lesson -30)
5. fArafaf@a usl & @ fhd T Us 3o 91T 100-150 reat # ST 4

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

a) 37O a1 Th o fe@rs usa arel aiter, A 3R B U 1w § foaehT e iR
SIIATA TR &1 IHAd H F el & fRAT uerdf & oo § 3R 37 @ vep afvenr

Session 2023-2024 (Physics 312) 4



ST & TUT GEY Teh TNl el | IS THT U FS1ST Toldh §RT IS U oIml
ST & 6 et AT Il e F WAl &1 30 3R & AT H dh S|
(UTs-12 &)

You are provided with two identical looking spheres A and B having equal masses
and radii made of different materials. Actually one of them is a solid sphere and the
other is a spherical shell. Suggest an experiment to find out which of the two is
hallow from within. Give reason in support of your answer.

b)  HATHAR FAT b GHTA 3TN & TART Soll GAAAT &l & Tl &2 3Hifehed TRbelAl gRT
$H R & 3R AT | TS 3R & forv fhu ST arel afevera 3 3mu fAsafai@d

3iehat T ST A Thl &

Gl & forw &R Aadres = 1.36x10° wm?
PRGIENEE R = 6.4x10°m
HABA-ATASHAT XTI = 57x10° w m-1 k*
{3 & QUG & dig = 6000 k

3 & B = 7x10° km

QU <hY ehaTT Y FHerar = 1.5x10° km
grdY I STTEEAn = 10 billion

(UT3-12 &)
Can the affective utilization of solar energy solve our energy problem? Giving
numerical calculations answer this question. In your calculations you can use the data
given below:

Solar constant for earth 1.36x10° w m™
Radius of birth = 6.4x10°m
5.7x10® w m-1 k™

Stefan Boltzmann Constant

Temperatures of the Surface of Sun = 6000 k
Radius of sun = 7x10° km
Radius of the orbit of earth = 1.5x10*km
Population of earth = 10 billion

(See Lesson -12)
6. = & a7 uRANSAT3HT A 8 PiS veh TRASIAT FIR HIfSw| 6

Prepare any one project as given below.

a)  Ueh TR & 3T NfST| s8eT Uah AT fohedt T¢ 3muR W 313 §If9T AR SHanr dcad
gaY FIY WX Teh Eefehl UelsT Si1s ST Tels & 8leh SUX Teh Hebclh oIS T Sl HEETUR
U I FIAT §U E SW A & Fh| 10-10 TTH o WK TeI3 W I&Td g R IR A
W Tohde o AT Ale HfST| 57 gpR 37 TRON A gest 3R i & & TR ddhda
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&1 Rufa e Hfav| gqa 3wt o aRofag Hifw AR HR & T dq7@s 7 @ darer
IRada # 9R & T Thed BT AT HR P T el T ATH Teh &1 ITh TR W IA1ST|

TR Y SR & GATA WX Prs TG e U197 1 Gledrsv | alar RAfaat  urgd amei
gere dhifarT| (UT3-2 &)
Take a rubber string fix its one end to a rigid support and attach a light scale pan on
its lower end. Attach a pointer just above the pan which may move freely against a
vertical scale. Add weight on the pan in steps of 10g and note the position of the
pointers in each case. Take 5-6 readings .Note the position of the pointers again
while removing weights from the pan. Tabulate the data and draw case of load

increasing as well as load decreasing on the same graph. Repeat the experiment using
a spring in place of rubber string. Compare the graph obtained in the two cases.

b) I F SIS Rgid g THEHOT p=1/3 m nc’ VeI HAT & T8 THHIT BT ST
e N I fAafafld fFga oo fifaw:
1. SfTet T 3T
2. ITed &l fAga
3. TN-ogHeh ol TA
4. TaRtgr & AIH
5. STeTee T TRAh ard &1 fATH
6. 3T & TIEROT HOT UTEH T fATH

(UT3-10 )

b)  Kinetic Theory of gases provides us the equation p=1/3 m nc® using this equation
derives the following laws:
1. Boyle’s Law

Chari’s Law

Gay-Lussac’s Law

Avogadro’s Law

Daltons Law of partial pressures

Graham’s Law of diffusion

SNl

(See Lesson-10)
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