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Note:

(i)

All questions are compulsory. The marks allowed for each question are given at same
place.
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Write your name enrollment numbers, Al name and subject on the top of the first page
of the answer sheet.

Freforfea & o Y v 9or 1 39T AT 40-60 9rsat ® SfSm) 2

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

a)  F & CGS TUITAT H TTEA § =4h FohaT SITaT & 3T SI WOrelt § =4 H &<k [T SITaT gl e %l
T AT IO 3 G5 o e gaer #riua Fform) (TT-1 TW)
In the CGS system force is expressed in dyne, and in SI system is expressed in newtons.
Establish the relation between the units of these two systems of force. (See Lesson-1)
b) g ¥ EX AEaiE 1.36 x 10° W m™ 81 % e 97 7 1.52 AU # T 9% 8, THA fFam #r
AN Fd g FHISA I HIL [HAqT o0l TUET o0 (TT>-12 TW)
Solar constant on earth is 1.36 x 10° W m ™. If Mars is at a distance of 1.52 AU from the
sun, calculate the solar constant on Mars applying Stefan’s Law. (See Lesson-12)
Freferfea § & Y v 97 7 39T 9T 40-60 9rs2t ® f5m) 2

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

a)

T AR A9 Tl | T W a9 % A1 U a9 oael UL GET Il § A oao & ¥ efiv
THTAT SATAT g ST 98 31T ST 7 AT FrcAt Al 3T Fi=aT g a9 ST wivfr g 7 gfiady
SIAT g1 STEd SATH0T o /T § g1 ATel TAdT &l FHATST| IV T T Fohe Toh1e Gfera &har
STAT 2 (UT3-7 @)

A person is standing on a turn table with some heavy weight in his hands and the table is
rotated slowly. When he pulls his hands towards his chest, his angular momentum
changes. Explain the change in the value of moment of inertia. How is angular
momentum conserved? (See Lesson-7)



b)

UF AT TAES F w0l 30+ J + 2k A7 1 — 37 + 4k. "Rl gRT U w0 F1 AW TS F
FAEA AT I (UT3- 2 TW)

The diagonal of a parallelogram are given by the vectors 3% + j + 2k and § — 3] + 4k.
Find the area of the parallelogram. (See Lesson-2)

3. Taferfera & & et U 97 T I 1T 40-60 9reat § <iforu) 2

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

a)

b)

0.50 HTex Y U &g T YT 3T 1.2 Hiex FT I it g2 1 vF By § g@e @y F a7 Ser
ST 81 A1 i g 7 UF AT 80°C X @Y & SatH i T ¥ F gAY WL H 9% 3 I F
o1 F 0°C WX T@T S7aT 81 & A AT qag w g FAT AT € AT S T e T
g TAT &S & FATHRT AT FTe HT ATH 0.16 He g1 TII AT 92 4Tq 6 ST FT arqqm=
Tj &1 Tj 3T AT TaTg &2 FT ToET T | &g it ardhiT Fersar 75 Wm 'K € i aier $ir
AT FATAHRAT 390 Wm' 'K g1 (UT5-11 TE)
An iron bar 0.50 m long and a copper bar 1.2m long are joined end to end. One end of the
iron bar is kept at 80°C while the far end of the copper bar is maintained at 0°C by a
mixture of ice and water. The outer surface of the bar is logged so that there are no
thermal losses. Both bars are of circular cross section diameter 0.16m. At thermal
equilibrium the temperature at the junction of the metal T;. Calculate T; and rate of
energy flow. Thermal conductivity of Iron is 75 Wm™ K™ and Thermal conductivity of
copper is 390 Wm 'K (See Lesson-11)

T FTT 50 HIeT &l FATs 92 U Gq & S9< AT 1T gl A 3T 31 A1 U g %l a@dT g 37
9.8 Wa/AFUES? 3 LT & AT SAdad a1 AT gl a7a7 o a1< & 7% v orar Fifro-

1) S 9% Ug= & 31 Uge g o I 7 AT @1 R
2) FRTA I T § =T THT T2 (UT3-2, 3 TW)

A hawk is hovering above a field at a height of 50 meter. It sees a mouse directly below
it, and dives vertically with an acceleration of 9.8 m/s”.

1) At what speed will it be travelling just before it reaches the ground?
2) How long does it take to reach the ground? (See Lesson-2, 3)



Freferfea § & Y v 97 1 39T 97T 40-60 9rs2t ® fSm) 4

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

a) T SMEHT gl 9¥ 1.5 e ST G o€ 1T Ghal g1 SAqATHT ST 67 79T Fifore 3 ag v
UH U 97 Fad | T&09 g1 TFdT g FSaahT =eeq g2t &7 U =191e g o St Brear gt £t
rear #7 % e 21 (UT3-5 =)
A man can jump 1.5 m high on the earth. Calculate the approximate height he might be
able to jump on a planet whose density is one quarter that of the earth, and whose radius
is one third of the earth radius. (See Lesson-5)

b) T EATS STEIST FT S99 & A o <1 120KN FT T A9TdT g1 FATS STETSl &l ZoTAT 40 2 g
T F ST
1) TS T Ica+ 0|
2) TF A % [oTT ATAAF T ol IATH FdTs A1 AETF T 60 ms™ T

(TT3-4 )
The engine of an airplane exerts a force of 120KN during takeoff. The mass of the
airplane is 40 tonnes. Calculate
1) The acceleration produced by the engine.
2) The minimum length of the runway needed if the speed required for takeoff is 60 ms™!
(See Lesson-4)

FRerferfera o & Fft ook o o7 I ST 40-60 reai H A1) 1

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

a) A aefisor &1 U frim
TR = A x A Aeh
1) T AT % 917 T=2AT forer it a1 <& &Y T i)

) 200 kHz &) 1 MHz
2) T TUT <& o |7 AT B it g i<y it o i)
) 200 m ) 10 mm (UT3-13 TE)
Using the equation
Speed = frequency X wavelength
1) Calculate the wavelength of the radio signal with these frequencies
a) 200 kHz b) 1 MHz
2) Calculate the frequency of radio signal with these wavelength
a) 200 m b) 10 mm (See Lesson-13)
b) ST AT Hohd H ATgd T & AT ST AT § G ATgd ohd H ATIATH T&d 1T gl e

TRAT I T FA o (o7 U QIO ATITH Ao AT Sty BT &7 sdtd ana
TafeTa g1 7% o =1 it =T fifer)

T) ST TFI= TR

1) U ArfereT

T) Algee

ET) MU TETATHRIIL (UT3-30 TH)



When the information signal is combined with the carrier wave the amplitude of the
carrier signal is altered. Fig shows the block diagram for a simple amplitude modulated
radio transmitter designed to transmit sound signals. Explain the function of

A) Audio amplifier
B) RF oscillator
C) Modulator

D) RF amplifier
(See Lesson 30)
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Perform any one of the two projects given below.

a)

T Gk geHaell UF THTE ST & et START Bt awqel i SAeAtad ataa tarave
T I@ & o0 AT SITAT g1 U S qewaell 6f srae e orf<h &l sffaw Tiafe gy g 92 a1
FIOT o AT o &9 § TATOT AT STTAT 8, ST a%q 5130 i@ 9% a9 &[0 & &9 § gral gl 99
sifaw wiafare i aeg a9 atw T geae 33 it =0 o o fua gh =9 M & e G
ST & WO w7 & A o o At & B M= &= mg x m, STt M st e gam, o
9 g1 T 3 m,, sttvgeas o gy T srada 21 vF 89 gemesdt 7 fA=E i
S|H 2.0 FHT FIheT A9TE FT TS ATHGSTF o g AT 6.25 FHT FHd AdTs I U A5, 15
T T T H AT AT B

I 3 % ghs & Tor aeq il 4, A sifaw Sia €02 32 it 7 ¥ F7 I 92 a9,

I AT (W) § Ffvra Rufa yma e & forw aeq &t sftegeas 7 fraet g2 7@r ST 9t u?
Il &9 " & T 318 o AT § ATSHIERT il ATae o7i<h 77 8?2

V. T aen gemaeft ¥ rfSrgeaes & a9 arett werad g F R § aqEn

V.  UF G gewaelt £ srade erwar s arer st S a9dt g

(TT3- 23 TE)

A Compound microscope is an optical instrument used to view highly magnified images
of small objects. The magnifying power of a Compound microscope is defined as the
ratio of the angle subtended by the final image at the eye to the angle subtended by the
object at the eye. When both the final image and the object are located at the minimum
distance of distinct vision from the eye, it is denoted by M. Mathematically it can be
written as :

M= B/a =m, X m, where M is magnifying power, m, is the magnification produced by
the eye lens and m, is the magnification produced by the objective lens. Consider a
Compound microscope consisting of an objective lens of focal length 2.0 cm and an
eyepiece of focal length 6.25 cm separated by a distance of 15 cm.

(1)  Identify the distance of the object to the eye piece, so that the final image is formed
at the least distance of clear vision,



b)

(i) How far should the object be placed from the objective to achieve the position
described in part (1)?

(ii1) Calculate the magnifying power of the microscope, at least in the case of distinct
vision?

(iv) State the intermediate image formed by the objective of a compound microscope.

(v) The magnifying power of a compound microscope can be increased with.

(See Lesson-23)

30 FHT SaTE F U OET Ao T8 AT % S B A UF g8 Y H SR 997 Fea Y
H UF TAST S A0 ST F5 Rad gorm e 81 99 T8 ety dedd dforw) f8rr #ir 5 9l
T 9 F I A0 e & ag oo+t a7 fofa & amer 33U = e w2 9F IoT=T
et T § e FIAT F FAT 81 TF [ T=1 % 510 39 Qi B A L 2
FTA FATT KU AT TA TL AIg T T WU T T rferd hitorw| TAo T e Hwrel
TR ST SO STeA0T & T el F7 STANT FX IH Al AT HT HIT TR {erd il

(UT3-13 )

Take a spring of length 30 cm. Attach the upper end of this spring to a rigid base and
attach a pan to the lower end which has some fixed mass. Now let it hang vertically. Pull
and release the spring by 5 cm so that it oscillates up and down relative to its equilibrium
position. Now the pan starts oscillating in the vertical direction.

Find the time period of the oscillations and the time of oscillation by using stop watch.
Now put a weight of iron on the pan and make it oscillate. Calculate the time of
oscillation from the observations. Calculate the weight of that iron using the data
obtained from your observations. (See Lesson-13)



