Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering - SEMESTER -1 & Il - EXAMINATION — Summer-2026

Subject Code: 4300005

Subject Name: Physics

Time: 10:30 AM TO 01:00 PM

Date: 03-07-2026

Total Marks: 70

Instructions:
1.  Attempt all questions.
2 Make Suitable assumptions wherever necessary.
3.  Figures to the right indicate full marks.
4.  Use of simple calculators and non-programmable scientific calculators are permitted.
5 English version is authentic.
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Draw table showing the fundamental physical quantities, their SI units and
symbols.

Hoed @llds A0, Axelt ST AsH Ual AMoell AsuA eallad shes
elRL.

In an experiment of finding the length of a second pendulum, the observations
are 99.6 cm, 99.8 cm, 100.2 cm and 100.4 cm Then, calculate Absolute error,
Mean absolute error, Relative error and Percentage error.

As0s UoSYAH (AAs)oll cdolles Muclloll As YA Aol calteSsil
UAASe AosA 99.6 cm, 99.8 cm, 100.2 cm Aol 100.4 cm HA B, Al
Ucclsoll Uz [RUs 32, wRAA ARUs 32, wdat A3l wal
yldatd 921 0.

Draw neat diagram of vernier calipers with proper nomenclature and describe
the method to take observations by vernier calipers.

alela? dclluell A0 aliHRAEAA uRnadl 9 s €A da
dolla1? ¥elurl ad wdclset Aclte(l utald aeldl.

OR
Draw neat diagram of Micrometer screw gauge with proper nomenclature and

describe the method to take observations by Micrometer screw gauge.
s leR g Aowoll 00U Bt uRladl 2wl ERL da
s {leR 25 dlo ad wacset Aclloll Ubud cwlcl.

State Inverse square law for the system of two charges placed in vacuum and
derive the equation for the electrostatic force (Coulomb force) acting between
them.

Jodalslail Y3all A [AgdeuA dd olalcdl dat MR adlell cardsll
Qau of [@Quiet cdvll A AHoll A ALl RAR(AYdun (Sn
Wi )e] YA ARl

Three capacitors 3 uF, 6 uF and 9 uF are connected with 12-volt battery in
series connection. Calculate the equivalent capacitance for the series
connection. Also calculate the charge on their plates and voltage across each
capacitor.
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20l 3U{leR 3 uF, 6 pF Aol 9 pF ol 12-volt oll A3l WA AQ sl
B3l V. Ul AL HER2 AU 3Ulecdo] Yeat 2l 3l CURid
£35 3U{l2R0{l 1Az URell (AR wal e 20t

Derive an equation of a capacitance for parallel plate capacitor. If a dielectric
material with dielectric constant K is inserted between two plates of capacitor,
then explain how capacitance is affected by this dielectric material.

AR @2 3UleRetl 30lecdo] YA ARl Al K B2l SIES-8A6eS
UANS YA SIS-8AGes ueld 3UAleell A e A yYsaui
A Al vtell Ueld dd 3U{lecd UR g AR UA A AUl

OR
List any six properties of the electric field lines for a system of two opposite
type of charges.

A (Azg UsRell [@QgdetA ad olotdl dotell (Qgd@otell waRville(l
5leF UQl & cllet@s Rl aglal

A spark plug in a bike is used to ignite the air-fuel mixture in the engine. It
consists of two electrodes separated by a gap of around 0.6 mm gap. To create
the spark, an electric field of magnitude 3 x 10° V/m is required. (a) What
potential difference(voltage) must be applied to produce the spark? (b) If the
gap is increased, does the potential difference increase, decrease or remains the
same? (c) find the potential difference if the gap is 1 mm.

olSsHL dURldl AUWE Wl A WeyotHl scll-ollcdRlell P8l
Addall duAA B. A 0.6 mm B2 WdR (AU) uRddl A (Al
(BAS2S) oll Glalcll 8l 8. ULS Guzl sall U Al A (Aol a2 3
x 10° V/m B2l Yelo] (Agd@a 233l 8. () Al 2 WU wolal
AUUG Usq (AgdRA[AHItoll dslacd(AARY)e] HYet . (6l) B L
UAR AU)g] Yeat atRalHl A Al ([QgdRA[QAMLstell dstclds] Yel
A, Y2 ¥ AU WA? (5) B AR (OWU)e] YR 1 mm &A Al
(g ARAAHLotoll dSletcde] et A

You are given a combination of capacitors connected in such a way that the
charge on each plate of capacitor remains same for all three capacitors then,
derive the equation for equivalent capacitance for these capacitors. Now
connect capacitors in such a way that the voltage on each plate of capacitor
remains same for all the capacitors then, derive the equation for equivalent
capacitance for these capacitors. Write any two applications for both type of
connections.

dual 30leRq] Ag sl WG © ¥ Rl £s 3Uleedl W@e wR
Ul Ul (AGAGUR AMlot 82 Al el AL W2 UMded 3Uleclo]
YA dRAl A Al AU 3AA 2 Acl YsR SscHi wA ¥ AQ
UleRell 1WA UR UMl Al ¥ Al lal ASEL HE UH]EL
FUAlecdo] YA ARl AL 6l YsRetl ASQl HEZ A-A GualallcdAl
vl

Explain the type of heat transfer occurring in liquids and gases.
Yalldl Aol al] Hi Ui Gl YARRel yYsiR asldl.
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Liquid oxygen boils at normal pressure at -182.96 °C while liquid Nitrogen
boils at -320.44 °F. Convert these temperatures in Kelvin and decide which
liquid is cooler?

Yaél wsloget ULHLoU E6URL -182.96 °C B2l cllUHIA G5A B »UR

Y@l allefalosel -320.44 °F B2l cdlUHlal G5A 8. Al olal dlUMLlellal
3ot HIUsHHL 3Rl U otssl $A ¥ ool yaugliedl s3] yausl ay
69 8?

Explain principle, construction, working with advantages and disadvantages of
Mercury thermometer with proper diagram.

Ul adlleradll  Redid, Uetl, slutuld, sAERA uUa
ARglAERA wslAus ALl

OR
Explain the type of heat transfer occurring with the speed of light.

yslalo{l 235U Ul G¥HL YURLL YsiR duldl.

At 25 °C, the length of the glass is 50 cm. After heated, the final length of the
glass is 50.9 cm. The coefficient of linear expansion is 9 x 10 °C!. Determine
the final temperature of the glass.

25 °C cdluHlal As sAell dolles 50 cm 8. Aal dRM sl olle Aol
U[AH Aolle 50.9 cm AU BD. %1 GxHLall u{lal YReL vis 9 x 107 °C!
8l Al slUof BilAH dluMiet A,

Explain principle, construction, working with advantages and disadvantages of
spiral type bi-metallic thermometer with proper diagram.

USA clg-Rel@ds arlleall Rvuid, U, stlutulq, stael
ol ARGLAEIA Bs(AUe AU

Define: (a) Audible sound (b) Infrasonic sound (c) Ultrasonics sound
cuual U (A) el el (U) Boslllbls (Usicd) UGBoS ()

AURIAERS (uAsUU) UGS

List any four differences between longitudinal waves and transverse waves.
A0l U ALl ARl cdslelctoll SIE URL UR HEL AW,

Explain the principle, circuit diagram, construction, working with advantages
and disadvantages of Magnetostriction method for production of ultrasonics
waves.

URIRMAS 00l Geauleat M2 Ul RoadlRdlsatet uealdell
Rudid, Uell, stAutuld, sAERDL Bl IRSIAEA  wWslAUs
Al

OR
Define following terms and write their SI units. (a) Periodic Time (b)
Wavelength (c) Amplitude

o{lAotl UEle{l caltuall W WA AHotl ST WsH AVl (W) vladslo
(o) dRoLAWE (5) SUARALR
List any eight applications of the ultrasonic waves.

URLIAUAS A290etl SIE5 UL s GUANe(l el oot
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Explain the principle, circuit diagram, construction, working with advantages
and disadvantages of Piezo-electric method for production of ultrasonics
waves.

URIRMAS d0Wetl Geutest HIERZ aWRldl URl-sAles uuldel
Rudid, U, stAutuld, sRERDL Bl IRSIRAEA  wWslAus
JHostal.

List any six applications of the LASER light.

LASER (AUR) cllfeo(l 5165 Ul uts GuA (Al cul.

A ray of light travelling through air (n = 1.00) and approaching the boundary
with water (n = 1.33). The angle of incidence is 30°. Determine the angle of
refraction.

As Yslalej (520 scll (n=1.00) Hiell Well (n=133) ol AWl 2% »
@ B. WSl et 30° B. Al aslejdslal M.

Explain the phenomenon of total internal reflection and list two examples of
TIR. Define critical angle and derive the equation for critical angle for light
passing through denser medium to rarer medium.

Yl widRs uddotoll teoll YHAA Bl doll A GELEAQL WL,
silAslalell cavall Ul dg HeAHHE UWdol HIRAHHL EMHA At

yslaletl (3201 12 silQslae] Yot drRAl
OR
List three differences between ordinary light and LASER light.
UHLA Y5l Aol LASER AlEeall dglald oll S1E URl 8L Hal AWl

The velocity of light in glass is 1.97 x 10® m/s and in water is 1.96 x 10® m/s.
By referring to the above calculate or find the refractive index of water with
respect to glass.

sLAHL Uslalell A9l 1.97 x 108 m/s ol WRIHL Ystelell AL 1.96 x 108
m/s 8l dl W YRlal GuAol 53 siell A& welel wlat
asletlcletis k.

Derive the equation for acceptance angle for optical fiber.

UElsA slSuR 1R sl sl (A2 WdLA) of YA IRl
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