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Note: Attempt all Sections. In case of any missing data; choose suitably.

SECTION A
1. Attempt all questions in brief. 2x10=20
Q no. Question CO | Level
a. State the principle of transmissibility. 1 | K1
RELMIRRIERRRERIRY
b. What do you mean by free body diagram. 1 | K1
T IR 3RW Y 319 1 ﬂﬂgﬁrg%?
c. Explain the assumptions made in truss analysis. 2 | K1
<Y {IRAW0T H S+l YRUMSH 1 IS |
d. Define Shear force and bending moment diagram. 2 | K1
ST § 3R §h YUl 3R I GRHTNE HR |
e. Write the SI units of the mass moment of inertia. 3 | K1
TS P GHHM MUl B SI TP faRau|
f. Distinguish between centroid and Centre of gravity. 3 | Kl
Fod IR [Ed % P a1 R Jdsd
g. State the assumptions in the kinematics of rigid bodies. 4 | K1
HoR fUs] &1 Mide! H YRUME S5
h. Explain D’ Alembert’s principle. 4 K1
STt & Rgid 1 TR
1. What is torsion? 57 1K2
RIS ®18?
J- What is pure bending? 5 | Kl
IS AT F 82
SECTION B
2. Attempt any three of the following: 10x3=30
a. An electric light fixture weighting 15 N hangs from-a point C, by two | 1 K5

strings AC and BC. The string AC is inclined at 60° to the horizontal
and BC at 45° to the horizontal as shown in Fig, Using Lami’s theorem,
or otherwise, determine the forces in the strings AC and BC.

15 N a9 BT U faggd UehTT USRI &l dRI AC 3R BC gRI foig
C ¥ TeHT gl g | o foh fort H fwaman man 8, R Ac afaet ¥ 60°
IR 3R BC I 45° TR Pebl B3 & | ATH &b THY BT UGN 6,
7 3T, f&ET AC SR BO A Fat ! FAuffed &3
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b. Find the forces in all the members of the truss shown in Fig. 2 K5
o # faame 0 oo & qui wewl | 9 [1d DI
A
am
[.}a
El m F 3m ilr
40 kN 40 kN
c. Find the centroid of the T-section as shown in figure the bottom. 3 K5

& JaH BT g J1d B o1 & = o A feamar mr g |

- 100 — __i__

20

T
1];0

il

—| 20| «—

d. Define a rigid body. Explain the concept of a rigid body in motion. 4 K2

FER TR Bl GRHTNT B2 | TTTAHH Th HoR TS D TYURON B
TR |

e. State and explain the simple bending theory also Derive the bending | 5 K2
equation.

IR T Rigid FdTT 3R THATY T S THIHR0T Ht ogeqd H3 |

SECTION C
3. Attempt any one part of the following: 10x1=10
a. An object of weight 100 N is kept in position on a plane inclined 30° to | 1 K5

the horizontal by a horizontally applied force (F). If the coefficient of
friction of the surface of the inclined plane is 0.25, determine the
minimum magnitude of the force (F):

100 N 95T ! Teh %] ! A =T J TIT T &1 (F) gRT &fcrsT
T 30° b GUFHA UR G W11 & | S Hob §UTA 1 Yolg b1 ayuy
U 0.25 8, @ §a BT GedH gRAmT (F) Rufivd &3 |

b. Three forces of 2P, 3P and 4P act along the three sides of an equilateral | 1 K5
triangle of side 100 mm taken in order. Find the magnitude and position
of the resultant force.

2P, 3P 3R 4P & O 90 %8 ¥ 100 et Yo a1at U THaTg Ay
@1 i YoTraft iR B R & | aRRomdt sre o ufvero ok fRufa 3
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4. Attempt any one part of the following: 10x1=10
a. A simply supported beam AB of span 6 m carries point loads of 3 kN | 2 | K5
and 6 kN at a distance of 2 m and 4 m from the left end A as shown in
figure. Find the reactions at A and B also draw SFD and BMD.
o o ferar  feraman &, 6 ex W4 &1 Uas e Iuffd oty wat
T BR T 2 HeR 3R 4 Hiex B g W 3 HUA 3R 6 HUA ST fdg
YR 98- $Ral g | T 3R ot R ufafehant &, Touwet o diumd! ot
ST
TH GI: N
A 48
2m —»f
4m -—ﬁl
]"' 6m
Ra Rg
b. Define and explain the terms Perfect frame, imperfect frame, deficient | 2 ~| K2
frame and a redundant frame:
WRibae Y, 3quf ThH, ST T iR FAR® e &1 aRuyTid B3
3R qHg |
5. Attempt any one part of the following: 10x1=10
a. Define the following terms 3 K2
i.  Perpendicular Axis Theorem
ii.  Moment of Inertia
iii.  Radius of Gyration
i Trsal & aRUIRE &3
i, dedd si& gHYg
i. fAfSHaar® ua
i, 3MTad &1 e
b. Find the moment of inertia of a hollow circular section. 3 K2
TS WA JAIHR TS HI STeq 3Tl I1d Hifog |
6. Attempt any one part of the following: 10x1=10
a. Derive the Expression for the Equations of motion of the body when it | 4 K5
is accelerated uniformly.
o S ThaH U 9 @Rd gId1 § dl SH! A & FHDPIUIT B
foTg SSTeh UTed H1 |
b. A fly wheel with diameter 400 mm starts from rest with constant angular | 4 | K2
acceleration 2 rad/sec’. Determine the tangential and normal
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components of acceleration of a point on the rim, 3 seconds after the
motion starts.

400 T SO a1l T IS a1l Ulgdr fFRR HIURT @R 2 rad/sec2
& 1Y 3R I YE gl g | T Y= 811 & 3 I dle, R R TS
fig & R0 &% TR 3R I gl &l Ruid & |

7. Attempt any one part of the following: 10x1=10
a. What is the stress-strain curve? Draw and label the stress-strain | 5 K2
diagrams for ductile and brittle materials.

JA-GId I T 82 aF 3R HR IR & g aema-fawfa
3R S 3R Aad B |

b. Derive the relationship between Young's modulus (E), shear modulus | 5 K6
(G), and bulk modulus (K).

i} H%iob @), HARAT AUIH (SN, 3R Ui ATGS (F) P & Jay
UItd R |
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