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Note: i) Question paper consists of Part A, Part B.

b)

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
B. Tech II Year I Semester Examinations, February - 2024
ENGINEERING MECHANICS
-~ (Electrical and Electronics Engineering)

i1) Part A is compulsory, which carries 25 marks. In Part A, answer all questions.

ii1) In Part B, Answer any one question from each unit. Each question carries 10 marks

and may have a, b as sub questions.

What is meant by coplanar concurrent forces? [
List out the uses of free body diagrams. [
What is meant by wedge friction? (2]
What do you understand by friction? List out the uses of fr1ct10n‘7 [

:,..What ls the need of findmg, s the radlus of gyratlon”? [2’]“'“"

X- X axis and Y- Y axis. [3]

Define Motion. List out the different types of motion. [

State work energy theorem for the system of particles. [

State the D’ Alembert’s principle. [2]
[

List out the apphcatlons of work energy pr1n01ple

PART B

A triangle ABC has its side AB =40 mm along positive x-axis and side BC =30 mm

ST N /T (25 Marks) /

e 4y (50 MarkS)

along positive y-axis. Three forces of 40 N, 50 N and 30 N act along the sides AB, BC

and CA respectively. Determine magnitude of the resultant of such a system of forces
solution, The system of given forces.is shown in Figure 1. . e
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Show that if three coplanar forces, acting at a point be in equilibrium, then, each force

is proportional to the sine of the angle between the other two. [5+5]

OR
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3. A light string ABCDE whose extremity A is fixed, has weights W1 and W attached to
it at B and C. It passes round a small smooth peg at D carrying a weight of 300 N at the
P free end E as shown-in Figure 2 below. Ifin the equitibrium position; BC is horizontal . - L
' .and . AB and CD make 150° and 120° with.BC, find (a). Tensijons in the pomon AB, BC
et and CD of the string ‘and (b) Magritudés of Wi and'W3.” R (] S e

Figure 2
4. A body of weight 500 N lying on a rough plane inclined at an angle of 25° with
horizontal. It is supported by an effort (P) parallel to the plane as shown in figure 3.
T Determine the minimum. and max1mum Value of P for Wthh the ethbrrum can exist,
Coon ;"'If the angle of frlctlom is .20° : : : i [iO]

5.a)  An I-section has the followmg dimensions in mm units: Bottom flange = 300 x50 Top
flange = 150 x 100, Web =250 x 50. Determine mathematically the position of centre
of gravity of the section.

b) A screw jack has a thread of 10 mm pitch. What effort applied at the end of a handle

[5+5]'--;__

6. An I-sectlon is made up of three rectangles as shown in Flgure 4. F1nd the moment of. |
inertia of the section about the horizontal axis passing through the centre of gravity of
the section. [10]
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9.a)

10.a)
b)

11.

OR
Derive the moment of inertia of a solid disc by using the basic principles.

___Calculate the moment of inertia of-a hollow circular seetion of external-and internal.
'?.,dlameters lOO mm and 80 mm respectively about an axm passmg through its: centr01d

A bullet moving at the rate of 300 m/s is fired into a thick target and penetrates up to
500 mm. If it is fired into a 250 mm thick target, find the velocity of emergence. Take
the resistance to be uniform in both the cases.

A stone, is thrown. Vertlcally upwards, from the ground, with a velocity 49 m/s. After

{2 seconds another stone is thrown vertlcally upwards’ from the same place: If both the
‘stone-strike the ground at the same time, find the velcocity, with whickithe second stoné’

was thrown upwards. [5+5]
OR

A stone is dropped from the top of a tower 60 m high. Another stone is projected

upwards at the same time from the foot of the tower, and meets the first stone at a

height of 18 m. Find the velocity with which the second stone is projected upwards.

A prOJeotlle 1S ﬁred W1th an initial Velout’y of 250m;’s ata ‘target located at'a hor1zontal
:'-dlstdnt:e of 4km: and- vemCal distance’ o‘f 700 m above the gun Determme the value of

ﬁrmg angle to hit the target. Neglect air resistance. [5+5]'

Define work energy principle. Also derive the equation for work energy.
A 20 kg block starting from rest slides up a 30° inclined plane under the action of a
175 N force directed along the inclined plane. The coefficient of kinetic friction

‘between, the block and the plane-is-0.2.-Determine-the (i) speed of the block after it
i.__shdes 4. 5 m and. (11) the dlbtance travelled by the bloek when its speed beegmes 4.5m/s. :
hiorh LN "._ [5+5] _."

OR
A body of mass 150 kg, rests on a rough plane inclined at 10° to the horizontal. It is
pulled up the plane, from rest, by means of a light flexible rope running parallel to the
plane.
The portion of the.rope, beyond the. pulley hangs vertically down and carries a man.of

{'80 lq: at the end; If the eoefﬁcwnt of fnctlon for the plane dnd the body is 0_.2 ﬁnd
() thé tension in‘thé: mpc, . 3

(b) the acceleration in m/s?, with wh1ch the body moves up the plane and
(c) the distance in metres moved by the body in 4 seconds starting from rest.  [3+3+4]
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