IRED]
Physics
(312)
f1eTeh 3ifehd FedTha T
Tutor Marked Assignment

el 37h : 20
Max. Marks : 20

ogufr: (i) T U 3rfAaT 1 ucde uar & forw amafed 3ie watt & AT 3ifehd §
Note: All questions are compulsory. The marks allotted for each question are indicated
against each question.

(ii) 3R eI & Ugel G8 & MY T IUAT ATH, ATHID FEAT, YTTA el Pl ATH 3R
fawy fergd|
Write your name enrolment number, Al name, and subject on the top of the first
page of the answer sheet.

1.  Fafei@a # O 6T Th Ul &7 3aT 9T 40-60 QUi 3 SIfor |

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

a) ol g TR [Adad fAsid &
r=ri +1yj
F = F,i +F,;
31 TR & H1feer aur afeer quawe fafEe| ¥ g aft & ame ol 3 o afgr
Rt & 3ifger 3k Afeer o & & F urgd e
(UT3-1 W)
Two vector quantities are represented by :
r=rd +rj
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)  Trel TT 3madt aiferd &1 faqUTue [AHAATI T THRI0T gRT qaehd fohaT SITaT &
Y = 10”%sin (314t + /4)
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Stal g TRAZT Y ST AT # form 131 &1 386 el Hr FAaafaf@d faduarne
faf@T|

(1) A

(i) 3mqfa

(iil) 3TRIFH TROT

(iv) 99T T IATH (UT3-13 &)
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. fAeafaf@a & O forel T st &1 A ST 40-60 QU] H ST |

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

a) o axer @ & afdsa oot o RAfa-gaa are arr & R & gafam = &1 wor i
3irga arer 3R 3ittaa-aer uRepfea Hifae

wf

=t

(U15-2 W)

S 4

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# fhE HHaATRT Sl ol gRT ae7 T o1 38 fecha Brepd-fasg @ gl x,
=30 cm ¢ STdfeh AT T gUH Brhd-fdg F g8 x; = 10 cm §| ofF 6 Blhd gl &7
TPl HITSTT| (T3-20 W)

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. farafaf@a usit o @ Thell T U4 &1 3R o919 40-60 Qreai # SIS | 2
Answer any one of the following questions in about 40-60 words.
a)  UfATAIH & U He el [T A FE@T AR AT 7137 & | $HH Bls BT A & HA
fepetelt S | e ST foh Ig Aetel A QU o[ g Y g@dl 3 [Aeher wh?
(UTS-4 ¢H)

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)

Tx

b) frel @ael CleIg &1 IMTLA-4TAAT 100 & AT Foo o Ifd #d g5
HfFesae 3R A7 & el & T gl 2.02 m ¥ AT & HFewID 3R F76
B IR AT TReford P (UT3-23 W)
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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. TAFATITET UHT A T TRIT T U4 T 3T 91997 100-150 Qreg] A I | 4

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

a)  HIAHT FHr gHADT H 3MTA et ET 6 g T GaTAT 5.97x10% ke &1 BIS oH Aty
ST 51 gRT A= G AT Gaa#T= A1 ad & |

(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) AR & YAT gT HIR & T o FAoreell bt ATZTAT It 3Tardes ol &l St
&2 BIS el RUT fflT | AfSYe & Whd H & FIT I &2 AAA T Jrvar
# TuR & T g Pia-Hia & AT ao1- St &1 3uAeT e
(i) HER
(ii) TR
(iii) T® TH IS
(iv) 3UTE HIR
(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

(ii1) F.M. Radio

(iv) Satellite Communication (See Lesson -30)
5. Tarafaf@a usl # @ 6l v us1 ZaX 99T 100-150 eal # AT 4

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

a) 3UH &Y Th S @S usa arer e, A 31X B R 71w & S B 3k
SIIAT SR & | AT A A 9ol &1 THAT Uerdf & ot § 30 54 § Uep amenr

Session 2023-2024 (Physics 312) 4



Sl & TUT QAT Teh TNl WieT | ehis THT YT GSATST fo1ech gRT TS U ofam
ST T 76 Pl AT Il 3eAeX § QT &1 370 3k & FHIT # ad qIfav|
(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) AT R FAT b GHT 3TANT A TAN Soll FAAAT &l & Fehell &2 HTTehed TRepeTA! gRT
28 U & 3 &S| 31Ua 3R & forw fohw S1e) arel uReveld # 310 Ao f@aa
377ehET T SUAIT Y Tl £ |
Gl & ferw @R Aadres = 1.36x10° wm™
PRGICIREE L) = 6.4x10°m
HEThA-AelsHATH THIATR = 57x10° wm-1 k*

I & QUG & a1 = 6000 k

B CEIREE U = 7x10° km
GRUdT Y haTT Y T = 1.5x10° km
qdt & STTEEar = 10 billion

(UT3-12 38)
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

Stefan Boltzmann Constant = 57x10®° wm-1 k*
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 uRASTATHT H & Pl T URASTAT IR Hfaw| 6

Prepare any one project as given below.

a) U TER P 3N AT | HHT Teh T FRET T¢ 3MUR W 313 §ITAT 3R SHareR dcad
g8 FAY W Teh EeTehl Uetsl Siis AT el & Sh HU Teh Hebcleh oINS SiY SHATUR
YA W FIAT §U E SW A & Fh| 10-10 TMH & R Uef3 W deld R IR Yo
R Hohde 61 Fufa Alc HifTv| 38 ger 389 ToN # gersr 3R & W IR dhda
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1 R Ale BT TTUS el 1 TRUNTE PITT 3 HR & T FHTS 31 2 arel
TREd Pl YR & T&ct shal BT TAT R & T haf &l ATH Teh & IMH YR UL J13T|

TR Y SR & FUTT WX rs FEUIT A U1 &l arexrsv | gt Feafaat 3 urqa oot dhr
el HfST| (U13-2 ¢H)
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) At & SwEeaE i 3 TeaRoT p=1/3 m nc’ USTa HAT &1 58 THIH0T BT ST
e It gadt fAeaferf@a s cgeu HifTw
1. 9fgel o1 faga
2. ITed & fager
3. N-GHS & [ATH
4. TaRYEY &1 AIH
5. BTe[Ce & TR &Td & [T
6. &t & foaor gad arEH o AT
(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

Sk wd

(See Lesson-10)
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