
GROUP–A

1. Answer the following questions : 1×6=6

Ó¬˘1 õ∂ùüÀfl¡˝◊√√È¬±1 Î¬◊M√√1 ø√˚˛± –

(a) What do you understand by “accuracy”
and “precision” of an instrument ?

¤È¬± ̊ La1 ëë¸øÍ¬fl¡Ó¬± íí ’±1n∏ ëë¶Û©ÜÓ¬±íí ¬ı≈ø˘À˘ øfl¡ ¬ı≈Ê√±∑
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(b) To test a semiconductor junction diode
which mode of a digital multimeter
should select ?

’Ò«¬Ûø1¬ı± √̋√œ Ê√±—‰¬Ú Î¬±˚̨Î¬ ¤È¬± ¬Û1œé¬± fl¡ø1¬ıÕ˘ øÎ¬øÊ√ÀÈ¬˘
˜±øåI◊ø˜È¬±1 ¤È¬± Œfl¡±ÚÀÈ¬± ’ª¶ö±Ó¬ 1±ø‡¬ı ˘±ø·¬ı∑

(c) Which famous electric principles is used
in AC and DC bridges in its balanced
condition ?

¤.ø‰¬. ’±1n∏ øÎ¬.ø‰¬. ¬ıËœÊ√ ˆ¬±1¸±˜… ’ª¶ö±Ó¬ Ô±Àfl¡±ÀÓ¬ øfl¡
ø¬ı‡…±Ó¬ Δ¬ı≈√…øÓ¬fl¡ ÚœøÓ¬ ¬ı…ª˝√√±1 fl¡1± ˝√√˚˛∑

(d) What kind ol material is used as
fluorescent material in cathode ray
oscilloscope (CRO) screen ?

Œfl¡ÔíÎ¬ Œ1 ’ø‰¬˘í À¶®±¬Û1 ¶ç¡œÚÓ¬ õ∂øÓ¬õ∂ˆ¬ ø˝√√Â√±À¬Û øfl¡
¬ıd ¬ı…ª˝√√±1 fl¡1± ˝√√ ˛̊∑

(e) Using CRO which of the following
electrical parameters cannot be
measured directly ?
(i) Frequency of a small electrical signal,
(ii) Small dc voltage (~2V ), (iii) Small ac
voltage (~2V ), (iv) Small dc current
(~10mA), (v) ac voltage of 220V (single
phase).
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Œfl¡ÔíÎ¬ Œ1 ’ø‰¬˘í À¶®±¬Û ¤È¬±1 ¸˝√√± ˛̊Ó¬ Ó¬˘Ó¬
ø√˚˛± Œfl¡±Úø¬ı˘±fl¡ 1±ø˙ õ∂Ó¬…é¬ˆ¬±Àª Ê≈√ø‡¬ı ŒÚ±ª±ø1∑

(i) fl¡•ÛÚ±—fl¡, (ii) fl¡˜ õ∂Ó¬…é¬ ø¬ıˆ¬ª (~2V ), (iii) fl¡˜
¬Ûø1¬ıÓ¬π ø¬ıˆ¬ª (~2V ), (iv) fl¡˜ õ∂Ó¬…é¬ õ∂ª±˝√ √

(~10mA), (v) 220V 1 ¬Ûø1¬ıÓ¬π ø¬ıˆ¬ª [¤È¬± √˙±1]º

(f) Name two physical parameters

(excluding resistance) which can be

measured by using ac LCR bridge.

¤˘.ø‰¬.’±1. (LCR) ¬ıËœÊ√1 ¸˝√√±˚˛Ó¬ Ê≈√ø‡¬ı¬Û1± ≈√È¬±

Œˆ¬ÃøÓ¬fl¡ 1±ø˙1 [Œ1±Ò1 ¬ı±ø˝√√À1] Ú±˜ ø˘‡±º

2. Answer the following questions within few

sentences : 2×5=10

Ó¬˘1 õ∂ùüÀfl¡˝◊√√È¬±1 Œfl¡˝◊√√È¬±˜±Ú ¬ı±fl¡…Ó¬ Î¬◊M√√1 ø√˚˛± –

(a) What do you understand by static and

dynamic characteristics of a measured

system ?

¤È¬± ¬Ûø1˜±¬Û ¬ı…ª¶ö±1 ø¶ö1 Δ¬ıø˙©Ü… ’±1n∏ ·øÓ¬˙œ˘Ó¬±1
Δ¬ıø˙©Ü… ¬ı≈ø˘À˘ øfl¡ ¬ı≈Ê√±∑
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(b) In the Fig. [2.b.(i, ii, iii, iv) ] below central
circular spots represent actual result of
an experiment and the ‘x ’ points are the
measured results. Mention which Fig.
represent (i) accurate and precise,
(ii) neither accurate nor precise,
(iii) accurate but not precise and (iv) not
accurate but precise results.

Ó¬˘Ó¬ ø√ ˛̊± ø‰¬S1 [2.b.(i, ii, iii, iv) ]  ̃ ±Ê√1 ¬ı‘M√√ÀÈ¬±À˚˛
¤È¬± ¬Û1œé¬±1 õ∂fl‘¡Ó¬ Ù¬˘±Ù¬˘ ’±1n∏ ‘x ’ ø‰¬˝ê˝◊√√ ¬Ûø1˜±¬Û
fl¡1± Ù¬˘±Ù¬˘ ¬ı≈Ê√±˝◊√√ÀÂ√º Œfl¡±ÚÀÈ¬± ø‰¬S˝◊√√ (i) ¸øÍ¬fl¡ ’±1n∏
¶Û©Ü, (ii) ¸øÍ¬fl¡› Ú˝√√˚˛ ’±1n∏ ¶Û©ÜÓ¬ Ú˝√√˚˛, (iii) ¸øÍ¬fl¡
øfl¡c ¶Û©Ü Ú˝√√ ˛̊, (iv) ¸øÍ¬fl¡ Ú˝√√˚˛ øfl¡c ¶Û©Ü ¬ı≈Ê√±˝◊√√ÀÂ√∑

(c) A set of independent current
measurement were recorded as 10.03A,
10.10A, 10.11A, and 10.08A. Calculate
the average current and average range
of error.

10.03A, 10.10A, 10.11A ’±1n∏ 10.08A Δ˝√√ÀÂ√
‰¬±ø1È¬± ¶§Ó¬La õ∂ª±˝√√1 ˜±¬Ûº ˜±¬ÛÀfl¡˝◊√√È¬±1 ¬Û1± ·Î¬ˇ õ∂¬ı±˝√√
’±1n∏ ·Î¬ˇ Sn∏øÈ¬1 ¬Ûø1¸œ˜± Î¬◊ø˘›ª±º

Fig. 2.b.



3 (Sem – 4/CBCS) PHY SEC/G 5

(d) Write one advantage and one
disadvantage of a digital multimeter over
an analog multimeter.

¤Ú±˘· (Analog) ˜±øåI◊ø˜È¬±1 ¤È¬±Ó¬Õfl¡ øÎ¬øÊ√ÀÈ¬˘
˜±øåI◊ø˜È¬±1 ¤È¬±1 ¤È¬± ¸≈ø¬ıÒ± ’±1n∏ ¤È¬± ’ ≈̧ø¬ıÒ± ø˘‡±º

(e) What do you understand by loading
effect of an instrument ?

¤È¬± ˚La1 Œ˘±øÎ¬— õ∂ˆ¬±ª (Loading effect) ¬¬ı≈ø˘À˘
øfl¡ ¬ı≈Ê√±∑

3. Answer only any two questions from the
following. : 5×2=10

Ó¬˘1 ˜±S ø˚Àfl¡±ÀÚ± ≈√È¬± õ∂ùü1 Î¬◊M√√1 ø√˚˛± –

(a) What are the differences between DC
and AC voltmeter ? Explain with the
block diagram the major parts of a DC
voltmeter. 2+3=5

¬Ûø1¬ıM√√π ’±1n∏ õ∂Ó¬…é¬ ˆ¬åI◊ø˜È¬±11 ˜±Ê√Ó¬ ¬Û±Ô«fl¡…¸˜”˝√√
øfl¡ øfl¡∑ õ∂Ó¬…é¬ ̂ ¬åI◊ø˜È¬±1 ¤È¬±1 ̃ ≈‡… ’—˙¸ ”̃̋ √√ ‡Gø‰¬S1
¸˝√√± ˛̊Ó¬ ¬ı…±‡…± fl¡1±º

(b) Explain with block diagrams, the
different parts of a Cathode Ray
Oscilloscope (CRO). 5

Œfl¡ÔíÎ¬ Œ1 ’ø‰¬˘íÀ¶®±¬Û (CRO) ¤È¬±1 ‡Gø‰¬S ’“±fl¡±
’±1n∏ ˜≈‡… ’—˙¸˜”˝√√1 ¬ıÌ«Ú± ø√˚˛±º

Contd.
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(c) For what purpose function generator is
used? Are the function generator and
signal generator same ? Explain different
major parts of a function generator using
block diagram. 1+1+3=5

Ù¬±—‰¬Ú ŒÊ√ÀÚÀ1È¬1 ¤È¬± øfl¡ fl¡±˜Ó¬ ¬ı…ª˝√√±1 fl¡1± ˝√√˚˛∑
Ù¬±—‰¬Ú ŒÊ√ÀÚÀ1È¬1 ’±1n∏ ̧ —Àfl¡Ó¬ Î¬◊»¬Û±√fl¡ ̊ La ¤Àfl¡ÀÚ∑
‡G ø‰¬S1 ¸˝√√±˚˛Ó¬ Ù¬±—‰¬Ú ŒÊ√ÀÚÀ1È¬1 ¤È¬±1 ˜≈‡…
’—˙¸˜”˝√√ ¬ıÌ«Ú± fl¡1±º

(d) What do you understand by 3½ and 5½
digital meters ? Draw a block diagram
of a digital multimeter and explain its
working principle. 1+4=5

øÎ¬øÊ√ÀÈ¬˘ ø˜È¬±1 ¤È¬±1 3½ ’±1n∏ 5½ ˜±ÀÚ øfl¡ ¬ı≈Ê√±∑
øÎ¬øÊ√ÀÈ¬˘ ˜±øåI◊ø˜È¬±1 ¤È¬±1 ‡G ø‰¬S ’“±fl¡± ’±1n∏
fl¡±˚«…ÚœøÓ¬ ¬ıÌ«Ú± fl¡1±º

GROUP–B

4. Answer only any three questions :
8×3=24

˜±S øÓ¬øÚÈ¬± õ∂ùü1 Î¬◊M√√1 ø˘‡± –

(a) (i) How do you identify a p-n-p and a
n-p-n transistor by using a digital
multimeter ? 2
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øÎ¬øÊ√ÀÈ¬˘ ˜±øåI◊ø˜È¬±1 ¬ı…ª˝√√±1 fl¡ø1 ¤È¬± p-n-p
’±1n∏ ¤È¬± n-p-n Œ¬∏CÚøÊ√©Ü1 Œfl¡ÀÚÕfl¡ ø‰¬øÚ
Î¬◊ø˘˚˛±¬ı±∑

(ii) An industrial grade analog
voltmeter having full-scale
deflection (F.S.D.) of 100V and
accuracy of ± 2% of F.S.D.
measured a voltage across a circuit
is 40V. Find the range of possible
actual voltage. 2

Î¬◊À√…±ø·fl¡ ˜±Ú¸•Ûiß ëë¤Ú±˘· Œˆ¬±åI◊ø˜È¬±1íí
¤È¬±1 ¸•Û”Ì« Œ¶®˘ ø¬ıô¶‘øÓ¬ (F.S.D.) 100V
’±1n∏ Ó¬±1 ¸øÍ¬fl¡Ó¬± (F.S.D.) 1 ± 2%º
Œˆ¬±åI◊ø˜È¬±1ÀÈ¬±À˚˛ ¤È¬± ¬ıM«√√Úœ1 ˜±Ê√Ó¬ ø¬ıˆ¬ª
ŒÊ√±À‡±ÀÓ¬ ˚ø√ 40 ˆ¬åI◊ ¬Û±˚˛, ŒÓ¬ÀÚ˝√√ í À˘
¸y±ª… õ∂fl‘¡Ó¬ ø¬ıˆ¬ª1 ¬Ûø1¸1 Î¬◊ø˘›ª±º

(iii) For a small electrical/electronic
repairing shop, if you are asked to
buy a low-cost digital multimeter
(DMM), how do you prepare its
specifications ? 4

¤‡Ú ¸1n∏ ˝◊√√À˘fl¡ø¬∏CÀfl¡˘/˝◊√√À˘fl¡¬∏CøÚfl¡ Œ√±fl¡±Ú1
¬ı±À¬ı ŒÓ¬±˜±fl¡ ˚ø√ ¤È¬± fl¡˜√±˜œ øÎ¬øÊ√ÀÈ¬˘
˜±øåI◊ø˜È¬±1 (DMM) øfl¡øÚ¬ıÕ˘ Œfl¡±ª± ˝√√˚˛,
Œfl¡ÀÚÕfl¡ Ó≈¬ø˜ ˝◊√√˚˛±1 Δ¬ıø˙©ÜÓ¬± ΔÓ¬˚˛±1 fl¡ø1¬ı±∑

Contd.
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(b) (i) A sinusoidal voltage trace displayed
by an oscilloscope is shown in
Fig. 4.b. (i),  If the “time/cm” switch
is on 500μs/cm and the “volt/cm”
switch is on the 5V/cm, find for this
waveform the frequency, the peak
to peak voltage and the r.m.s value
of the voltage. 2+2+1=5

ø‰ ¬S 4.b. (i) Ó¬ Œ√‡ ≈›ª± Ò1ÀÌ ¤È¬±
ëë‰¬±˝◊√√Úfl«¡±ˆ¬˜ÀÓ¬íí ¬Ûø1¬ıM«√√Ú Œ˝√√±ª± ø¬ıˆ¬ª ¤È¬±
’ø‰¬˘íÀ¶®±¬ÛÓ¬ õ∂√ø «̇Ó¬ Δ √̋√ÀÂ√º ̊ ø√ ëë¸˜˚̨/ŒÂ.ø˜.íí
’±1n∏ ëë ø¬ıˆ¬ª/ŒÂ√.ø˜.íí ¬ı≈È¬±˜ÀÈ¬± 500μs/cm
5V/cm Œ¶®˘Ó¬ ø√˚˛± Ô±Àfl¡, ŒÓ¬ÀÚ˝√√í À˘ ¤˝◊√√
Ó¬1—·ÀÈ¬±1 ¬ı±À¬ı fl¡•ÛÚ±—fl¡, ˙œ¯∏«1 ¬Û1± ˙œ¯∏«Õ˘
ø¬ıˆ¬ª ’±1n∏ ¬Ûø1¬ıÓ¬π ø¬ıˆ¬ª1 ·Î¬ˇ¬ı·«̃ ”̆  (r.m.s)
˜±Ú Î¬◊ø˘›ª±º

Fig. 4.b. (i) Fig. 4.b. (ii)
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(ii) For a double beam oscilloscope
display is shown in the Fig.4.b.(ii).
The ‘‘ time/cm” switch is on
500μs/cm. Find the phase angle
difference of the two waves
(approx.). 3

Δ¡ZÓ¬ 1øù¨1 ’ø‰¬˘íÀ¶®±¬Û ¤È¬±Ó¬ Œ˝√√±ª± õ∂√ «̇Ú, ø‰¬S
4.b (ii) Ó¬ Œ√‡≈›ª± ̋ √√í˘º ̧ ˜˚˛/ŒÂ√.ø˜. ¬ı≈È¬±˜ÀÈ¬±
100 ˜±˝◊√√SêíÀ‰¬Àfl¡G/ŒÂ√.ø˜. Ó¬ ø√˚˛± Ô±øfl¡À˘
≈√À˚˛±È¬± Ó¬1—·1 ˜±Ê√Ó¬ √˙± ¬Û±Ô«fl¡… Î¬◊ø˘›ª±º
[’±Ú≈˜±øÚfl¡ ˜±Ú]

(c) (i) A multimeter having sensitivity
2,000Ω/V is used for the
measurement of voltage across a
circuit having an output impedance
of 10kΩ . The open circuit voltage
of the circuit is 6V. Find the reading
of the multimeter when it is set its
10V scale. 4

2,000Ω/V  ¸—À¬ı√Ú˙œ˘Ó¬±˚≈Mê√ ¤È¬±
˜±øåI◊ø˜È¬±11 ¸˝√√±˚˛Ó¬ ŒÊ√±‡± ¤È¬± 10kΩ
Œ1±Ò˚≈Mê√ ¬ıM«√√Úœ1, ˜≈Mê√ ¬ıÓ«¬Úœ ø¬ıˆ¬√ª ˝√√˚˛ 6Vº
˚ø√ ˜±øåI◊ø˜È¬±1ÀÈ¬± 10V Œ¶®˘Ó¬ ø¶ö1 fl¡1± ˝√√ ˛̊
ŒÓ¬ÀÚ˝√√í À˘ ˜±øåI◊ø˜È¬±1ÀÈ¬±À˚˛ Œ√‡≈›ª± ˜±Ú
Î¬◊ø˘›ª±º

Contd.
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(ii) A permanent magnet moving coil
(PMMC) galvanometer has an
internal moving coil resistance of
100Ω and gives full-scale deflection
(F.S.D) for 3mA. Calculate the value
of the shunt resistance required to
convert the PMMC meter into DC
ammeter with a range of 0 to 10A.

4

¤È¬± ¶ö±˚˛œ ‰≈¬•§fl¡œ˚˛ ‰¬˘fl≈¡G˘œ1 Œ·˘Àˆ¬Úí ø˜È¬±1
¤È¬±1 ’ˆ¬…ôL1œÌ Œ1±Ò1 ˜±Ú ˝√√í˘ 100Ω ’±1n∏
˝ ◊ √ √  3mA Ó¬ ¸•Û”Ì « Œ¶®˘1 ø¬ı ô¶‘øÓ¬ ø √À˚˛
ëŒ·˘Àˆ¬Úí ø˜È¬±1ÀÈ¬± õ∂Ó¬…é¬ õ∂¬ı±˝√√ ŒÊ√±‡± ¤ø˜È¬±1
¤È¬±Ó¬ 0 1 ¬Û1± 10A ¬Ûø1¸1Ó¬ Ê≈√ø‡ªÕ˘ ¬ı…ª˝√√±1
fl¡ø1À˘ ˝◊√√˚˛±Ó¬ õ∂À˚˛±Ê√Ú Œ˝√√±ª± ‰¬±KI◊ Œ1±Òfl¡1 ˜±Ú
Î¬◊ø˘›ª±º

(d) What do you understand by errors in
measurements ? Define random error,
systematic error and gross error. How
these errors are minimized/accounted
during data collection and data analysis
time ? 2+3+3=8
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˜±¬ÛÚ1 Sn∏øÈ¬ ¬ı≈ø˘À˘ øfl¡ ¬ı≈Ê√±∑ Œ1G˜ Sn∏øÈ¬, ø‰¬Âƒƒ√ÀÈ¬À˜øÈ¬fl¡
Sn∏øÈ¬ ’±1n∏ ¢∂í‰¬ Sn∏øÈ¬1 ¸—:± ø√˚˛±º Ó¬Ô… ¸—¢∂˝√√ ’±1n∏
ø¬ıÀù≠¯∏Ì1 ¸˜˚˛Ó¬ ¤˝◊√√ Sn∏øÈ¬¸˜”˝√√ Œfl¡ÀÚÕfl¡ fl¡˜±¬ı ¬Û±ø1∑

(e) (i) Draw a series LCR bridge. How the
Q-factor of an LCR bridge is
measured ? What do you
understand when it is said that an
LCR bridge has high Q-value ?

3

¤ ƒ̆ ø‰¬ ’±1ƒ (LCR) ¬ıËœÊ√1 Œ|Ìœ¬ıX ø‰¬S ’“±fl¡±º
¤˘ƒƒ ø‰¬ ’±1ƒ ¬ıËœÊ√1 Q-˜±Ú Œfl¡ÀÚÕfl¡ ŒÊ√±‡± ˝√√˚˛∑
¤˘ƒƒ ø‰¬ ’±1ƒ ¬ıËœÊ√ ¤‡Ú1 Î¬◊2‰¬ Q-1 ˜±Ú ¬ı≈ø˘À˘
øfl¡ ¬ı≈Ê√±∑

(ii) In an AC bridge (Fig. 5. c. ii ) arm
ab consists of a coil with inductance
L1 and resistance r1 in series with
a non-inductance resistance R. Arm
bc and cd are each a non-
inductance resistance of 100Ω. Arm
ad consists of standard variable
inductance L 2 of resistance
r2 = 32.7Ω. Balance is obtained
when L2 = 47.8mH and R =1.36Ω.
Find the inductance and inductive
resistance of the coil. 5

Contd.
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ø‰¬S 5.e (ii) Ó¬ Œ√‡≈›“ª± ¤‡Ú ¤ø‰¬ (AC) ¬ıËœÊ√1
ab ¬ı±UÀÈ¬± L1 ’±1n∏ Œ1±Ò r1, ¤È¬± ’±Àª˙fl¡
ŒÚ±À˝√√±ª± Œ1±Ò R ¬1 ̆ ·Ó¬ Œ|Ìœ¬ıXˆ¬±Àª ̧ —À˚±·
fl¡1± Δ √̋√ÀÂ√º bc ’±1n∏ cd  ¬ı±U≈√È¬±1 õ∂ÀÓ¬…fl¡ÀÈ¬±À ˛̊̋ ◊√√
’’±Àª˙fl¡ ≈̊Mê√ 100Ω  ø√ ¸—À˚±· fl¡1± Δ˝√√ÀÂ√º
ab ¬ı±UÀÈ¬± r2 = 32.7Ω Œ1±Ò˚≈Mê √ ¤È¬±
¬Ûø1¬ıÓ«¬Ú˙œ˘ ’±Àª˙fl¡ L2 ø√ ̧ —À˚±· fl¡1± Δ √̋√ÀÂ√º
L 2 = 47.8mH ’±1n ∏ R =1.36Ω Ôfl¡±
’ª¶ö±Ó¬ ¬ı ËœÊ√‡Ú1 ¸±˜…ª¶ö± Œ¬Û±ª± ·í˘º
fl≈¡G˘œÀÈ¬±1 (L1r1) ’±À¬ı˙ (L1) ’±1n∏ ’±Àªø˙Ó¬
Œ1±Ò (r1) 1 ˜±Ú Î¬◊ø˘›ª±º

——————

Fig. 5.e. (ii)
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Paper : PHY–SE–4024

( Research and Technical Writing)

1. Answer the following questions :     1×6=6

(a) Mention any two components of a
scientific report.

(b) Name a scientific word processor.

(c) Name any two latex environment.

(d) What is the syntax to define a new
command in Latex ?

(e) Name any two types of charts in
Microsoft Excel.

(f) What do you mean by bibliography of
scientific report ?

2. Answer the following questions : 2×5=10

(a) What are appendices ? In a scientific
report, which place is suitable to write
an appendice ?

(b) What are footnotes ? Why is it used in
a report ?

Contd.
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(c) What is the difference between
enumerate environment and itemize
environment in latex ?

(d) What are the advantages of using
latex ?

(e) What are the different chart elements
in Microsoft Excel ?

(f) What is the difference between a
technical report and thesis ?

3. Answer any two questions from the
following : 5×2=10

(a) How to prepare a basic latex file ?

(b) Discuss the various steps in creating a
chart in Microsoft Excel.

(c) Why is origin software preferred over
Excel ?

(d) Can you format MS Excel cells ? If yes,
then how ?

4. Answer any three questions : 8×3=24

     (a) Discuss in detail, the structure of a
scientific report in proper order.
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(b) How will you prepare an input file for
latex and compile it ?

(c) Explain Microsoft Excel in brief.

(d) Discuss in brief, how you will work with
multisheet worksheet in Origin.

(e) What are the “5Cs” in a scientific
report ? Discuss the relative importance
of  “5Cs” in case of journal article and
thesis writing.

–––––––––––––

Contd.
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Paper : PHY–SE–4034

(Domestic and Industrial Electrical Wiring)

Group–A
Marks : 26

1. Answer the following : 1×6=6

(a) What is the formula for calculating an
electrical circuit ?

(b) What frequency is generally used in
household AC source ?

(c) What combination is generally used in
household wiring ?

(d) What is the basic characteristic of AC
source ?

(e) What stands for BIS code ?

(f) What do you mean by MCB ?

2. Answer the following : 2×5=10

(a) What is star and delta wiring ?

(b) Write the differences between single and
three-phase alternating current source.

(c) What is the rule for power in a DC
series circuit ?
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(d) Two resistors marked “10Ω-2 watt” and
20Ω-2watt” are connected in series
across a 12 volt battery. Find the rate
at which heat is produced by each
resistor.

(e) Draw the symbols of diode, capacitor,
inductor and resistor.

3. Answer any two from the following
questions : 5×2=10

(a) Draw a simple wiring diagram of light,
fan, bell and alarm circuit of household
wiring.

(b) What is staircase switch ? How is a
staircase circuit wired ?

(c) An electric kettle has two coils. When
one of these is switched on, the water
in the kettle boils in 15 minutes. When
the other is switched on, the water boils
in 30 minutes. In how many minutes
will water boil if the coils are connected
in series and switched on ?

(d) Write five safety precautions when
working with electricity.

Contd.
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Group–B
Marks : 24

4. Answer any three from the following :
8×3=24

(a) What is lightning ? How is lightning
protected ? What are the different types
of earthing system used in India ?
Explain them in brief. 1+1+2+4=8

(b) What are the different types of wiring
systems used in a house ? Explain any
two systems briefly. 2+3+3=8

(c) What is Ampacity ? Explain in brief,
the factor that affects the current
carrying capacity of a cable. What limits
current carrying capacity ? 2+4+2=8

(d) Explain in brief, how to overcome some
of the household wiring problems like
electrical surges, overloading, high
electric bill and less outlets. 4×2=8

(e) Two wires of equal length — one of
Aluminium and other of Copper have
the same resistance. Which of the two
wires is lighter ? Hence explain
why Aluminium wires are preffered
for overhead cables.
Given, ρ (Al )=2·6×10–8 Ω-m,
ρ (Cu )=1·72 ×10–8Ω -m, relative density
of Aluminium = 27 and of Copper =8.9.

5+3=8——————
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Paper : PHY–SE–4044

( Photoshop )

GROUP–A
(Traditional)

Marks– 26

1. Answer the folowing : 1×6=6

(i) What is extension in Photoshop file ?

(ii) Photoshop is used for ————— .
(Fill in the blank)

(iii) Write the full form of CMYK.

(iv) What does the color mode RGB stand
for ?

(v) To create a new file in Photoshop, what
drop-down menu is used ?

(vi) Which of the file format in Photoshop
supports transparency of background ?

2. Answer the following questions : 2×5=10

(i) What is Clone tool ?

(ii) What is a Gradient in Adobe
Photoshop ?

Contd.
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(iii) How can you unlock the background
in Photoshop ?

(iv) What is a Gaussian blur ?

(v) How does Red Eye tool work ?

3. Answer the following questions : (any two)
5×2=10

(i) In Photoshop CC, what is a smart
object ?

(ii) In Adobe Photoshop, how can you print
the grid ?

(iii) What is the difference between PSB
(Photoshop Big) and PSD (Photoshop
Document) ?

(iv) How can you reduce noise in an image ?

GROUP–B
(Innovative/Critical)

Marks–24

4. Answer the following questions : (any three)
8×3=24

(a) What is Adobe Photoshop CC ?
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(b) How can you re-size the image in
Photoshop ? What are the Photoshop’s
work areas ?

(c) How do you organize layers in
Photoshop ? What tool can you use to
combine images ?

(d) How to create a transparent background
in Photoshop ?

(e) Define what is the meaning of a Path in
Adobe Photoshop CC.

—————

Contd.
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Paper : PHY-SE–4064

( Radiation Safety )

Group – A
Marks : 26

1. Answer the following questions : 1×6=6

Ó¬˘1 √õ∂ùü Œfl¬˝◊È¬±1 Î¬◊M√√1 ø˘‡± –

(a) Write the constituent particles of atom.

’Ì≈ ¤È¬± ·Í¬Ú fl¬1± fl¬Ì±À¬ı±11 Ú±˜ ø˘‡±º

(b) Define Curie.

fl≈¬1œí1 ¸—:± ø˚˛±º

(c) Write the relation between energy and
frequency of a photon.

Ù¬íÈ¬Ú ¤È¬±1 ˙øMê ’±1n fl¬•ÛÚ±—fl¬1 ˜±Ê1 ¸•§g¬ ø˘‡±º

(d) Write S. I. unit of power.

é¬˜Ó¬±1 S. I. ¤fl¬fl¬ ø˘‡±º

(e) What do you mean by X-rays ?

1?Ú 1øù¨ ¬ı≈ø˘À˘ øfl¬ ¬ı≈Ê± ∑
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(f) What is particle flux ?

fl¬Ì± ’øˆ¬¬ı±˝ øfl¬ ∑

2. Answer the following questions : 2×5=10

Ó¬˘1 õ∂ùü Œfl¬˝◊È¬±1 Î¬◊M√√1 ø˘‡± –

(a) Define excitation and ionization
potential.

Î◊¬ÀMÊfl¬ ’±1n ’±˚˛Úœfl¬1Ì ø¬ıˆ¬¬ı1 ¸—:± ø˚˛±º

(b) Write the ranges of wavelengths of U.V.
and Visible radiation of E.M. Spectrum.

ø¬ı≈…» ‰≈¬•§fl¬œ˚˛ ¬ıÌ«±˘œ1 ’øÓ¬ Œ¬ı&Ìœ˚˛± ’±1n ‘˙…˜±Ú
Œ¬Û±˝11 Ó¬1—· Δ‚«…1 ¬Ûø1¸1 ø˘‡±º

(c) Define artificial radioactivity.

fl‘¬øS˜ ŒÓ¬Êø¶ç¬˚˛Ó¬±1 ¸—:± ø˚˛±º

(d) Write the theory of Tomography.

È¬í˜í·Ë±Ù¬œ1 Ó¬NÀÈ¬± ø˘‡±º

(e) What is Counting statistics ?

·ÌÚ± ¬Ûø1¸—‡…± øfl¬ ∑

Contd.
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3. Answer any two of the following questions :
5×2=10

Ó¬˘1 ø˚Àfl¡±ÀÚ± ≈√È¬± õ∂ùü1 Î¬◊M√√1 ø˘‡± –

(a) What is the minimum wavelength
produced by an X-ray tube. Find the
minimum wavelength of X-ray produced
by an X-ray tube operated at 100
kilovolts ? 3+2=5

X-1øù¨ Ú˘œ ¤È¬±˝◊ øÚ•ßÓ¬˜ øfl¬˜±Ú Ó¬1—·Õ‚…1 1øù¨
Î◊¬»¬Û±Ú fl¬ø1¬ı ¬Û±À1 ∑ 100 øfl¬À˘±ˆ¬åÈ¬ ø¬ıˆ¬¬ı √√õ∂À˚˛±·
fl¬1± X-1øù¨ Ú˘œ¬ ¤È¬±˝◊ Î◊¬»¬Û±Ú fl¬1± ¸¬ı«øÚ•ß
Ó¬1—·Õ‚…« øfl¬˜±Ú ∑

(b) Write a short note on M.R.I. ? 5

‘M.R.I’ 1 ¸•§Àg¬ ¤øÈ¬ ‰¬˜≈ ŒÈ¬±fl¬± ø˘‡±º

(c) Write the properties of    & 
rays.
   ’±1n  1øù¨1 Ò «̃ ø˘‡±º

(d) A stationary hydrogen atom emits
photons corresponding to the first line
of Lyman series. Calculate the energy
of the emitted photon,kinetic enrgy of
the atom and velocity of the atom. 5

˘±˝◊À˜Ú Œ|Ìœ1 √õ∂Ô˜ Œ1‡± ¸±À¬ÛÀé¬ ¤È¬± ø¶ö1
˝±˝◊EíÀÊÚ fl¬Ì±˝◊ Ù¬íÈ¬Ú øÚ·«Ó¬ fl¬À1º Ù¬íÈ¬ÚÀÈ¬±1 ˙øMê
’±1n ’Ì≈1 ·øÓ¬˙øMê ’±1n Œ¬ı· øÚÌ«̊ ˛ fl¬1±º
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Group – B
Marks : 24

Answer any three of the following questions :
8×3=24

Ó¬˘1 ø˚Àfl¡±ÀÚ± øÓ¬øÚÈ¬± õ∂ùü1 Î¬◊M√√1 ø˘‡± –

4. What do you mean by half-life and average
life ? Derive expressions for half-life and
average life. 8
’Ò« ’±˚˛≈fl¬±˘ ’±1n ·Î¬ˇ ’±˚˛≈fl¬±˘ ¬ı≈ø˘À˘ øfl¬ ¬ı≈Ê± ∑ ’Ò«
’±˚˛≈fl¬±˘ ’±1n ·Î¬ˇ ’± ˛̊≈ fl¬±˘1 √õ∂fl¬±˙ 1±ø˙ Î◊¬ø˘›ª±º

5. What do you mean by    &  emission ?
Explain how  -rays interact with matter.

8
   ’±1n   øÚ–¸1Ì ¬¬ı≈ø˘À˘ øfl¬ ¬ı≈Ê± ∑ ·±˜± 1øù¨À˚˛
¬Û±Ô«1 ˘·Ó¬ Œfl¬ÀÚÀ1 øSê˚˛± fl¬À1 ¬ı…±‡…± fl¬1±º

6. Explain atomic energy levels and nuclear
energy levels. Write the isotopes of oxygen
and hydrogen. 4+4=8

¬Û±1˜±Ìø¬ıfl¬ ˙øMê ô¶1 ’±1n øÚÎ◊¬øflv¬˚˛ ˙øMê ô¶1 ¬ıÌ«Ú± fl¬1±º
’ø'ÀÊÚ ’±1n ˝±˝◊EíÀÊÚ1 ¸˜¶ö±øÚfl¬À¬ı±1 ø˘‡±º

7. Write about radiation hazard of ‘ Tomographic
machine’. Mention two safety measurements
to be followed. 5+3=8

ëÈ¬í˜í·Ë±Ù¬œ Œ˜ø‰¬Úí ¤È¬±1 ø¬ıøfl¬1Ì ø¬ı¬Û1 ø¬ı¯∏À˚˛ ø˘‡±º ˝◊˚˛±1
≈È¬± øÚ1±¬Û ¬ı…ª¶ö± Î◊¬À~‡ fl¬1±º

Contd.
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8. Write short notes on : 4+4=8

‰¬˜≈ ŒÈ¬±fl¬± ø˘‡± –

(i) Production of X-rays

1?Ú 1øù¨1 Î◊¬»¬Û±Ú

(ii) Emission of optical photon and gamma
photon.

’±À˘±fl¬ ¬Ù¬í È¬Ú ’±1n ·±˜± Ù¬í È¬Ú øÚ–¸1Ìº
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Paper : PHY-SE–4074

( Renewable Energy and Energy Harvesting )

1. Answer the following questions : 1×6=6

Ó¬˘1 õ∂ùüÀ¬ı±11 Î¬◊M√√1 ø˘‡± –

(i) Write two characteristics of wind
energy.

¬ı±˚˛≈ ˙øMê√1 ≈√È¬± Δ¬ıø˙©Ü Î¬◊À~‡ fl¡1±º

(ii) Why are coal and petroleum termed as
fossil fuels ?

fl¡˚˛˘± ’±1n∏ Œ¬Û¬∏Cø˘˚˛±˜fl¡ øfl¡˚˛ Ê√œª±É ˝◊√√gÚ Œ¬ı±˘±
˝√√˚˛∑

(iii) What is the main component of a
photovoltaic solar cell ?

¤È¬± ’±À˘±fl¡-ˆ¬åI◊œ˚˛ Œ¸Ã1 Œfl¡±¯∏1 ˜≈‡… Î¬◊¬Û±√±ÚÀÈ¬±
øfl¡∑

(iv) Write two disadvantages of Nuclear
energy.

øÚÎ¬◊flv¡œ˚˛ ˙øMê√1 ≈√È¬± ’ ≈̧ø¬ıÒ± ø˘‡±º

Contd.
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(v) What is Tidal energy ?

¸±˜≈ø^fl¡ ŒÊ√±ª±1 ˙øMê√ fl¡±fl¡ Œ¬ı±À˘∑

(vi) What percentage of India’s total energy
need is derived from renewable
sources ?

ˆ¬±1Ó¬1 ≈̃Í¬ ˙øMê√ ‰¬±ø˝√√√±1 øfl¡˜±Ú ˙Ó¬±—˙ Ú¬ıœfl¡1ÌÀ˚±·…
˙øMê√ Î¬◊»¸1 ¬Û1± ¸—¢∂˝√√ fl¡1± ˝√√˚˛∑

2. Answer the following questions : 2×5=10

Ó¬˘1 õ∂ùüÀ¬ı±11 Î¬◊M√√1 ø˘‡± –

(i) Draw a schematic diagram of
geothermal power plant.

ˆ”¬-Ó¬±¬Ûœ˚˛ ˙øMê Î¬◊»¬Û±√Ú Œfl¡f1 ’±À1‡œ ø‰¬S ’“±fl¡±º

(ii) Define power coefficient of a wind
turbine.

¬ı± ˛̊≈ È¬±¬ı«±˝◊√√Ú ¤È¬±1 é¬˜Ó¬± &Ì±—fl¡1 ¸—:± ø˘‡“±º

(iii) Write two advantages of Flat-plate
Collectors over other Solar energy
Collectors.

’Ú…±Ú… Œ¸Ã1 ˙øMê√ ¸—¢∂±˝√√fl¡1 Ó≈¬˘Ú±Ó¬ ŒÙv¬È¬-Œõ≠È¬
¸—¢∂±˝√√fl¡1 ≈√È¬± ¸≈ø¬ıÒ± ø˘‡“±º



3 (Sem – 4/CBCS) PHY SEC/G 29

(iv) Briefly explain the needs of renewable
energy sources.

Ú¬ıœfl¡1ÌÀ˚±·… ˙øMê√ Î¬◊»¸1 õ∂À ˛̊±Ê√Úœ ˛̊Ó¬±1 ø¬ı ∏̄À ˛̊ ‰¬ ≈̃Õfl¡
¬ı…±‡…± fl¡1“±º

(v) What is the principle of electromagnetic
energy harvesting ?

ø¬ı≈√…»-‰≈¬•§fl¡œ˚˛ ˙øMê√ ¸—¢∂˝√√1 ˜”˘ÚœøÓ¬ øfl¡∑

3. Answer any two of the following questions :
5×2=10

Ó¬˘1 ø˚Àfl¡±ÀÚ± ≈√È¬± õ∂ùü1 Î¬◊M√√1 ø˘‡“± –

(i) Explain Carbon capture technology.

fl¡±¬ı«Ú fl¡1±˚˛Qfl¡1Ì õ∂˚≈øMê√ ¬ı…±‡…± fl¡1“±º

(ii) Give analytic description of
piezoelectricity.

ø¬ÛÀ ˛̊Ê√í ø¬ı≈√…Ó¬1 ·±øÌøÓ¬fl¡ ¬ıÌ«Ú± ø√ ˛̊±º

(iii) What are the five pillars of
sustainability ?

¸—¬ı˝√√Ú é¬˜Ó¬±1 ô¶1 ¬Û“±‰¬È¬± øfl¡ øfl¡∑

Contd.
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(iv) Consider radiation with the normalized
spectral power density distribution
given by :

Ó¬˘Ó¬ ¤È¬± ¬ıÌ«±˘œ1 ÚÀ˜«˘±˝◊√√Êƒƒ√Î¬ƒ é¬˜Ó¬±1 ¬ıKI◊Ú ø√˚˛±
’±ÀÂ√ –

21

21

if1,

if0,

fff

ff&ff
f
p

<<=

><=
∂
∂

What is the theoretical efficiency of a
band-gap energy of h f1, if f1 = 200THz
and f2 = 800THz ?

¤È¬± Ù¬È¬íÎ¬±˚˛Î¬1 Ó¬±øQfl¡ fl¡±˚«…√é¬Ó¬± øfl¡˜±Ú ˝√√¬ı, ˚ø√À˝√√
f1 = 200THz, f2 = 800THz ’±1n∏ Î¬±˚˛íÎ¬ÀÈ¬±1
Œ¬ıG ’ôL1±˘ ˙øMê√ h f1 ˝√√ ˛̊∑

4. Answer any three of the following
questions : 8×3=24

Ó¬˘1 ø˚Àfl¡±ÀÚ± øÓ¬øÚÈ¬± õ∂ùü1 Î¬◊M√√1 ø˘‡± –

(i) Classify broadly solar energy storage
system. Write a short note on any of
them.

Œ¸Ã1 ˙øMê√ ¸=˚˛ ¬ı…ª¶ö±1 ‚±˝◊√√ ‚±˝◊√√ Œ|Ìœ¸˜”˝√√1 ø¬ı¯∏À˚˛
Î¬◊À~‡ fl¡ø1 Ó¬±À1 ø˚Àfl¡±ÀÚ± ¤È¬±1 ø¬ı¯∏À˚˛ ‰¬˜≈ÀÈ¬±fl¡±
ø˘‡“±º
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(ii) Discuss about four types of green-
houses and four advantages of green-
houses.

‰¬±ø1ø¬ıÒ Œ¸Î¬◊Ê√ ·‘̋ √√1 ø¬ı ∏̄À ˛̊ ’±À˘±‰¬Ú± fl¡1± ’±1n∏ Œ¸Î¬◊Ê√
·‘˝√√1 ‰¬±ø1È¬± ≈̧ø¬ıÒ± ø˘‡“±º

(iii) Discuss about various geothermal
energy sources.

ø¬ıøˆ¬iß ˆ”¬-Ó¬±¬Ûœ˚˛ ˙øMê√ Î¬◊»¸1 ø¬ı¯∏À˚˛ ’±À˘±‰¬Ú± fl¡1±º

(iv) With suitable mathematical treatment,
explain electromagnetic energy storage.

˚Ô±˚Ô ·±øÌøÓ¬fl¡ ø¬ıÀù≠¯∏Ì1 Δ¸ÀÓ¬ ø¬ı≈√…»-‰≈¬•§fl¡œ˚˛ ˙øMê√
¸= ˛̊1 ¬ıÌ«Ú± ø√ ˛̊±º

(v) Discuss the environmental effects of
Hydroelectric power sources.

Ê√̆ ø¬ı≈√…» Î¬◊»¸À¬ı±11 ¬Ûø1Àª˙ ¸—Sê±øôL ˛̊ õ∂ˆ¬±ª1 ø¬ı ∏̄À ˛̊
’±À˘±‰¬Ú± fl¡1“±º

100
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