Roll No:-

(Sem-11/1) Diploma Exam 2024 (Even)
(Common Branch) (Theory)

[Time: 3 Hours] Engg. Mechanics (2002205)

- All questions are compulsory. (‘v'ﬂ-ﬁ Uy et % )
Marks are mentioned on the right side of each question. (3f& Tt Uy & a8 3R 3ifbd fHa 7))

Q.1

b)

d)

f)

Group (A) (9 -8)
Answer all questions as directed. (2x10=20)

TR | udl & S D)

............................... is a vector quantity.
(Density/ Mass/ Acceleration)

............................... TP I AT |
(dUcd/ <UHI/ «drUI)

Forces meeting at one point but having line of action not in one plane are
called.....................

(coplanar concurrent force/ non-coplanar non-concurrent force/ non-coplanar concurrent
force)

Wﬁgw%ﬁaﬁa@aﬁﬁ,ai&w PRATS P 3N Tb @ H TG BIH G Pl
S8l Il g
(ST FHA 9/ AT TR FHad 90/ SRHacd Saad §9)

A beam with both ends simply supported and one or more intermediate supports is known
as Cantilever beam.
(True/False)

TH S o g1 RR IR 9UIE 81 & 3R U a1 31fie Tegadf 9ard gid €, &
Hieehar §i7 =0 § S w1 g
(HG/3HI)

According to Lami’s theorem, if three coplanar forces are acting at a point b in equilibrium,
then each force is proportional to the sine of the angle between the other two.
(True/False)

el & TN & SR, Ife i THIT 97 e B Uh g b R W/, @l
TAS T 30 &1 90 P S b T3 B0 &b FHUR GIeTT B |
(/31 )

Limiting friction of a body dependson...............................
(Area of contact of surfaces/ The volume of the smaller body on larger surface/ Nature of
surfaces)

Tl fUUS T THT GO ..o g W AR warg|
(IRl o U BT &3/ Bc TS H1 98 Y§ W AT/ Tl 1 Udhia)

Static friction is less than sliding friction.
True/False)

gyor | uf avor § 1 g .
(A 3)
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g) The centre of gravity of a solid cone of height h lies at a distance of............ from base.
(3h/4, h/4, hi3)

h ST 3 Pl SN TP T e gt AR Y. R RG AT B
(3h/4, /4, h/3)

h) For a symmetrical object like a sphere or cube, center of gravity is located at the bottom.
(True/False)

T Tiiel 1 O St G a5 7T, TRy U1 1 g gad H1d R R g g|
(T /3T)

i) The effort applied to move a load is 15 units and the mechanical advantage is observed to
be 3. Load will be.............
(3 unit/5 unit/15 unit/45 unit)

aﬁgﬁwg?nﬁam?@mmmwmé%aﬁ?mﬁwwm%lm

(3 unit/5 unit/15 unit/45 unit)
J) In first system of pulley, the Velocity ratio is equal to (where n : no. of

(2"-1, 2" n, 2" —
awﬁa%qe?ﬂwn?ﬂfr QT ST (ST8T N Gt BT BT .o & RIS
HGIK
(-1, 2", n, 2" — 1)

Group (B)(‘Jq-?sﬂ)

Answer all five questions. (@4t UiT usif & I ) 4x5=20
Q.2  Define the following terms:
a) Force  b) Centre of gravity c¢) Weight  d) Couple
frafaRad uel &1 aRHINT BITT: a) 6@ b) TEATHY 6% ¢) R d) T
OR (3fydm)
Two forces 400N and 600N acting at an angle 60° to each other. Determine the resultant in
magnitude and direction.

31 S 400N 3R 600N TH IR F 60° HI0T TR BT B o | TR0 I gfeaor 3R fa=m &
T1d SIS

Q.3 Discuss the equilibrium of rigid body in two dimensions.
fQus & g @1 &l famrsil ¥ fada-r sifor|
OR (3fydm)

For the beam as shown in figure calculate the reaction at both support:

20ET 20K
ﬁ—zm—n— i —e—— Jn —h

9 o fore o1 3 foa | fezaran man g, 4 quié wR ufafesar ot Torm &

20ETY 20EM
ﬁ—zm—n— i —e—— Jn —h
Q.4  Write down the laws of static friction.

Rifaes gy & Fow ffu
OR (31YdT)

A body of weight 200 N lies on a horizontal plane for which co-efficient of friction is 0.35.
Determine limiting force of friction and angle of friction.
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Q5

Q.6

Q.7

ok

200 N YR &1 T FH T &fcrel da R fyd g foraes e gefor 7quries 0.35 g | aefo7 &1
T § TUT T HIUT 1 Do

Explain the various types of load on beams with neat sketch.

I W fAfE PR & YR &1 A6 -GuR @1 gRT 9Hmsu|
OR (37YdT)

Differentiate between centre of gravity and centroid.

TS@IHY g qUT g H 3R W Pifod |

Differentiate between simple and compound machine.
W 3R A 7= F SR T P |
OR (31Ydm)
Write any four differences between the single purchase winch crab and a double purchase
winch crab.

RiTTa e 99 e 3R s9d A9 {39 e & dig Pis IR 3R ford |
Group (C)(}'[q-'\‘ﬂ)

Answer all five questions. (H} UTT U & IR S |) 6x5=30
Two forces P and Q are inclined at an angle of 75°, magnitude of their resultant is 100 N.
The angle between the resultant and the force P is 45°. Determine the magnitude of P and

Q.
3§ P 3R Q 75° & PIU IR Pob §U &, S TRUITH ST TRATOT 100 N g1 TROMHT 3R
§d P & &I BT HI0T45° g1 P Qaﬂmimaﬁﬁm

OR

Discuss the classification of system of forces.

Tl & YU P SIpRUT B f3aTT PHiforg|

Two men carry a weight of 2 kN by means of two ropes fixed to the weight. One rope is
inclined at 45° and the other at 30° with their vertices. Find the tension in each rope.

3 ufad goF & fore 0 o1 718 3 IR & ATeIH 2 kN BT Ioi ST 3 | Th I 9%
ST 3 Ty 45° 3R GERY 30° WR Yb! 83 & | UAH T H 1 BT Ul T |

OR (314dT)
Three parallel forces F1, F2 and F3, are acting on a body as shown in Fig. and the body is

in equilibrium. If force F1 =250 N and F3 = 1000 N and the distance between F1, and F2, =
1.0m, then determine the magnitude of force F2 and the distance of F2 from force F3.

F,=250N Fy=1000 N

Jv B \j

A A C
je—— 1m —fat— v —

FZ
fF TR S F1, F2 3R F3, o o 3y 8RR o fis R &l R 3@ ¢, iR fie
Iga # g1 afd 9@ F1 =250 N 3R F3 = 1000 N 3R F1, 3R F2 & g &1 g = 1.0 Hie®
8, O §d F2 BT URHATN 3R & F3 ¥ F2 B g3 I1d pifo

F,=250N F,=1000 N
Jv B y
A A c
je—— 1 m —|a— x —»
F
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Q.9 Derive the relation between the co-efficient of friction and angle of friction.

Q.10

U7 T[UTISh AT ONUI H10T & S1d A&e T Diforg|
OR (37d)

Define friction. A box weighing 120N is resting in a horizontal plane, the co-efficient of
friction is 0.35. Find the least force acting at an angle of 35° with the horizontal which

would move the box.

01 Y IR TN 120N YR HT T ST T Afaret aat o T 8, T80T 011 0.35
21 &S & WY 350 F HIV R T aTel YATH §¢ 1 DI S ST ! RIFTIRa

ST

Find the location of centroid of T section as shown in figure.

15 cm

‘ Zeom ‘

15 crm

fot o e 3R T WS & Frsch BT WM F1d Bifor|

15 crm

15cm

OR (31YdT)

Find the location of centroid of L section shown in figure.

»{ 20 f=

;

120
l ]
20
le— 80 —»f §

All dimensions are in mm.

fort o feTT SR L WS & Frsep &1 I 1d DI |
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T»l

120
l 20
je— 80 — T
Q.11 A simple wheel and axle have wheel and axle of diameters of 300 mm and 30 mm 6 5

respectively. Calculate the efficiency of the machine, if it can lift a load of 900 N by an
effort of 100 N.

TH YR Uiy 3R 43 & ufedr iR 4 &1 T HH: 300 mm 3R 30 mm g1 A=A
1 GET DI TTUFT B, (G T 100 N & T I 900 N HT YR 33T Tl g |

OR (3fydm)
Explain the following terms: - 6 5
a) Simple axle and wheel b) Ideal machine
fafoied ual &1 same ST - a) TRA Y 3R U b) smexf 7=+
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