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B. Tech. (First & Second Semester) Examination,
Nov.-Dec. 2025
(NEP Scheme)
(Non-Circuit Branch)
ENGINEERING PHYSICS
Time Allowed : Three hours
Maximum Marks : 100
Minimum Pass Marks : 35
Mz : G T FA FL/ TEE H¥T H 9T (a)
sfard &1(b), (c) SR (@) ¥ 7 fHa ot g
W &1 BT FE) I (@) F [T 4 37, (B),
(c) T 3% (d) & Q0 8 3% &1
Note : Attempt all questions. Part (a) of each
question is compulsory. Attempt any two parts

from (b), (¢) and (d). Part (a) carries 4 marks,
part (), (c) and (d) carries 8 marks.
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Unit-1
1. (a) 3 % F99 (Varienon's theorem) = e
wfen fag =ifem)

State and prove Varignon’s thearem.

(b) T7q St@ & WY v =) weemR—
) T¥ TS 2@ (Free body diagram)
() e ot wEw sfufeand
(i) 9 ®t Fvitem & fage
(v) ¥meml T T aw
Explain the terms with suitable diagram :
(i) Free body diagram
() Support system and support reactions
(i) Principle of transmissibility of a force
(v) Concurrent and coplanar forces
(c) 55 # S &7, TF 2R ¥ W wHHwR w6
FI T% YO FE E ¥ 5 gt w0 fer e
q aEHfan #ifwag—
() TFE W= FTE
() g AW o o g
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i)y frg B W wEHE 79 AT

A5 aoH 10H gsH

S T o

A ‘;‘:G“H'H —5 & 08m—F4 —DEm——>

A rigid bar is subjected to a system of parallel forces

as shown in figure, reduce the system 1o :
{i) a single force system
(i) a single force moment at A

(i) a single force moment at B

458 GO iomM ger

s 1 5

—0dwm-—S 2 00m St —psw—

(d) 2500 N % & #9M ¥R &% w+ial S ABCD 2@
whY: Mg B T8 C W a87 fFu 1 8 ¥ | AB, BC
T CD w2 § 399 7= 7\ S
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Unit-IT

2, (a}ﬁﬁw@mm%ﬁaﬁaﬁﬁaﬁﬁm

State the laws of static and dynamic friction.

(b) =5 oE F 19 TTHEl—

(i) wdw =

(@ fEam =M

(i) w1 T
Two equal loads of 2500 N are supported by a @) v v
ealblyatingABICD i pomt B mnd C. . fhe Explain with neat diagram

i rtions AB, BC and CD. .
tension in the portions (i) Angle of friction

(i) Angle of repose
(i) Coefficient of friction

(iv) Cone of frictian

() 196 N ¥R #1 7% €El AB U @@l dan a9
GE Wy % wan o gf €, 9 e e A e
T # 1 = SR W A e g fag C
W EE W A e s ww P w e
AT | 7 F fm A W Y o 0.3 791 B W
0.2 %1
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(d)ﬁiﬁwaaﬁﬂ.ﬁmﬁaﬁw“
qﬂ@‘hﬁﬁ'ﬂiﬂiﬁqmﬁm

rest; .
rough wall ang & 1ough floor esting againg; 4

- as shown in Fj
Calculate the minimum horizontal foree 'p' l'equi::d
to be applied at ( ;
towards the wall 1 Order to push the ladder Consider a flat belt passing over a pully as shown
W : o :
CMRR O ol of friction at A in figure and derive the expression.

=03 and that B=02,

ﬁ JO00AT4ATOLS ﬁ JNNDADLATOLS




3. (2) wigm eyl ¥ FHW o ¥4 (Parallel Axis
Theorem) #94 ®igd fag Feg|

State and prove parallel axis theorem of Moment of

Inertia.

(b) fas & gwie ¢ 49@ H{9M F F5F (Centroid)

Determine the centroid of the channel section shown

in Fig.

&
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Unit-1I
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() WH T-STFTT F I 1 srzew Y 7w Hiem,
SE W = 150 mm X 50 mm A = 150 mm x

150 mm ST ¥ FH F e T B wrew ey
o XX W Y-Y Fel ¥ wie w9

ft——150 mig——n| i

@ 50 mm
i k2
{I@ 1 50 mm
]
—150 run f—
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Calculate the moment of inertia of a T section with Explain terms position vector, displacement, velocity
flange as 150 mm » 50 mm and web as 150 mm and acceleration vector,

% 150 mm about X-X and Y-Y axes the centre of

(b) Yt v & d1 0fr e o i
gravity of the section.

Derive three equations of motion of linear motion.
iSO ma—n| (c) == "'m' =1 7% 7 25° o 9w w15 m/s
SRTYE 3 | SR = &R weifam few o &) o
M, =028 W p,=0-25 &, &t 9 sifeq—
@) T o = et o 7% s W

() ¥= fog 76 9= § o " T

A body of mass ‘m’ is projected up 25° inclined
—»50 i l<— plane with initial velocity 15 m/s. If ft, =0-28 and
Hy =0-25, determine how far the body will move

(d) F==mm M e B YR ER S T S,

IHE Fg, © T e Y T TeE Ao up the plane and time required to reach the highest
T ’
st = e W HAU o
Find the expression for the moment of inertia of (d) 400 =7 ¥=TH H T Y@El 5 km 3h § 72
solid sphere about an axis passing through its centre km/h =1 7ifa o8 =Tt &, < 9w 1§ 200 F T
of mass whose mass in “M" and radius is “R”. W wE e afy wfw Ry 200 N ¥ =
5EE B, W ESH BRSO #ew we AeT 54
Unit-IV kmh =1 7fn W fomfam wfw T #ifs
4. (a) Tearfa wfew, e, 37 w6 = gfzy =) F9=ed | A train of mass 400 tonnes acquires a speed of 72
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in a distance of 5 km from start, when travelling
ctional resistance

the tractive

.
up an incline of 1 in 200. If the fri

in 200 N per tonne mass, determine

exerted by the engine during the oper
he speed was 54

ation
force
and the power developed when

km/h.
Unit-V
5, {a}wmﬁﬁwwnﬁﬁm@ﬁm
State and prove Pascal’'s Law.
(b) Fr= 9d W SRS
() YA, &7 FEO T e T A=
7o H AL
() B TE @ HRme
Explain the terms :

(i) Viscosity, velocity gradient and hence
differentiate between Newtonian and non-

Newtonian fluids.
(ii) Surface tension and capillarity.

(c) 1.5 m =TSE T4 3 m IuE Tl T FHATER ITAADR
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Fﬂﬁﬂ‘lm'ﬁqﬂ‘%|m%mqw “
T
ﬁﬁﬁﬁﬁmaﬁwaﬁmlmhaﬁm
T i |

A vertical rectangular plate of width 1.5 m and height
3 m is completely submerged in water with its top
edge 1 m below the free surface. Derive the
expression for pressure variation with depth. Calcuate
the total hydrostatic force acting on the plate.

Determine the position of centre of pressure on the
plate.

| {d) 0.5 m® HPEE T 800 kg/m® FHE TN wH iz

it s H g g §, i W e a8 e
sl W1 T Fifsw | fidy ifae & fis o
T o ST & Fag 3 SUN W AT I
= 3Ifm sEwEy

A body of volume 0.5 m® and density 800 kg/m’is
fully immersed in water. Calculate the buoyant force
acting on the body. State whether the body will float
or sink and justify your answer based on the principle
of floatation.
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