Roll No: -

(Sem - 1V) Diploma Exam 2024 (Even)

[Time: 3 Hours] (Civil Engg.) (Theory)

Mechanics of Structures (1615402-P)

- All questions are compulsory. (H‘l-ﬁ PESREIREINT %‘I)
- Marks are mentioned on the right side of each question. (3/® Tt U=7 & g5 3R sifda fHT Bl

Q.1

a)

b)

d)

f)

9)

Group (A) (YU -¥)

Answer all questions as directed. (2x10=20)
rE=mrgaR 9 ugi & IR €)

For an isotropic, homogeneous and elastic material obeying Hooke’s law, the
number of independent elastic constants is --------- (2/3/9/ 1)

TP o (191 BT UTeH = arel T TGRS, TAEY 3R T Tard &
forq, Tada T fRRTPT &1 ST --------- (2/3/9/1) B

The property by which an amount of energy is absorbed by material without
plastic deformation is called (Toughness/Impact
strength/Ductility/Resilience)

I8 01 fS I GRT Soll B U AT WIRe® e quT o a1 Il gR1
&ﬁﬁﬁﬁﬁgﬁwﬂ%aﬁ (g /g wme / ad / ufaba)
CIRSIGIE]

------ be the moment of inertia of a circle of diameter 10cm (in cm?. (341/ 411/
461/ 491)

------ 10 Y Y AT Teb 91 b1 S 3ol (@ )& ghm|

(341/411/461/491)

At the extreme fiber of beam, bending stress is (Minimum/ Zero/
Constant/ Maximum)

S & TR BIReR W, b a@l ad____B1_g | ([gad / [/ RR

3fHan)

Modulus of rigidity is ratio of --------- (Tensile stress / Tensile strain. Shear
stress / Shear strain, Tensile stress / Shear strain, Shear stress / Tensile strain)

HoRATAU®........... T U BT § (A1d Ui / - fagpfa, Ha=et
gfded / HaRAl fadid, T Uldad / dhar-l [dPpid, da-l Uided / T

fagpta)

The relationship between Young’s modulus (E), Modulus of rigidity (C) and
Bulk modulus (K) is given by----------

(E=9CK/(C+3K), E=9CK/(2C+3K), E=9CK/(3C+K), E=9CK/(C-3K))

I AU (E), HSRAT HIUIE (C) 3R Feb HUIH (K) & S JoY 39 UHR
fea TI'EIT%—---(E=9CK/(C+3K), E=9CK/(2C+3K), E=9CK/(3C+K),
E=9CK/(C-3K))

Stress is -------- (External force/Internal resistive force/Axial force/Radial
force)
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Marks | CO | BL
2 1 1
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2 4 1
2 5 2
2 2 2
2 2 2
2 1 2
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1513 S [ R— 2 (ST 9a/3aR® IRy ga/31efia aa/ T 9a)

h) For a simply supported beam, loaded with a point load, the B.M.D. will be-----

(A triangle/A parabolic curve/A cubic curve/Hyperbola)

TS YR JART eRA & fow, T fog R o 1y @t o man, st.wa 3t

BRI (T YT / T RIS 9% / T T a9 / FTRURaa)

1) At the point of contraflexure Bending Moment is ------- (Minimum/Maximum/
either zero or changes sign/ not possible)

J) The rate of change of bending moment is equal to ------- (Shear force/
SIope/Deerctlon)

Group (B) (YU -

Answer all five questions. (Hﬂ-ﬂ g Ul &b IR ?f|) 4x5=20

Q.2 Define

a. rigid body
b. Plastic body.
ORI B
a. ggﬁug
b. Wi fUug
OR (S1YdT)

Draw and discuss the stress-strain curve for mild steel.

g 3WTd & for ufdea-[aefa oo s91gd ik == Sifoh |

Q.3 Define the moment of inertia (M.l.). State the perpendicular axis theorem.

TS YUl (TH.3M18.) DI TR B | daad 3fef g Sd1d|

OR (3{Ydn)
Calculate the moment of inertia of a semi-circular area with a radius of 100
mm about its base.

100 ot Foan aTel U 1R &5 & STUR & URa: STed 3Tgul Bt
TOHET ST

Q.4 Acircular section has a diameter of 300 mm. Calculate its polar moment of

inertia about its center.

TH qUIHR WS BT AN 300 fHft 81 TP dx & URa: Yot STed ATl
D1 TUAT BIT |
OR (31ydT)

Define the radius of gyration and its significance.

IRy BT 3R 9P Agd &I GRHIRT B |

Q.5 Explain the relationship between bending moment, shear force, and the rate of

loading.

ST 3T, TV §d 3R HR P &R & a1 Yot T B |
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Q.6

Q7

Q.8

OR (37T

Define shear force. Describe the sign convention used for shear force and
bending moment.

DR I DI IRHTIT B | B! 51 3R S+ ATl & forg uga forg
Hag- &1 auid B3|

A steel rod of length 1 m and cross-sectional area 0.001 m2 is suddenly loaded
with a force of 10 kN. Calculate the maximum stress induced in the rod
(Young's modulus = 210 GPa).
1 Hiex TaTE 3R 0.001 m2 SIIURY HTc &FH aTel U T id B 58 W
A 10 kN HT T AT A1 8 | TS B IR S1fdmad ufaad &1 oM
P (T HIUID = 210 GPa)

OR (S1¥YdT)
Define
a. strain energy.
b. modulus of resilience

TRHTT Y
a. ﬁ?ﬁfﬁf

b. Ufdxd e AGI®

Group (C) (ZU - M
Answer all five questions. (A4} 9Ta Ui & STR € |) 6x5=30

Determine the Poisson’s ratio and bulk modulus of a material for which
young’s modulus is 1.2 x 10°N/mm2 and modulus of rigidity is 4.8 x 10*
N/mm?2.

TS AU HT @RI SUTd 3R - Adie Feifd o forads for am
AU 1.2 x 10°N/mm2 3R Tl ATTID 4.8 x 10° N/mm2 & |

OR (3fYdT)
The stresses at a point in a bar are 200N/mm? (tensile) and 100N/mm?
(compressive). Determine the resultant stress in magnitude and direction on a
plane inclined at 60° to the axis of major stress. Also determine the maximum
intensity of shear stress in the material at the point.

& IR § U fog TR Ufdaa 200N/mm? (@1d) 3R 100N/mm? (Fdte) § |
& Ufaed 1 4§ 60° TR Fob gU el IR URUTH Ufdard 1 GRATT SR
mﬁﬁﬁﬁaﬁmﬂtﬁﬁﬁgmwmﬁaﬁwmlﬁ
|

A circular rod of diameter 20 mm and 500 mm long is subjected to a tensile
force of 45

KN. The modulus of elasticity for the material is 2.1x10° N/mm2. Find the
stress, strain & the elongation of circular rod.

20 e} o 37R 500 A GaTS aTelt T MATPR T W 45 KN &1 a9 §d
ST ST & | it & ot Ueamydl HIUieh 2.1x105 N/mm? 8| MATHR B8
&1 ufaed, faefa sik Sera Id Hifv|
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Q.9

Q.10

OR (37T

Define
a. Creep
b. Endurance Limit
c. Toughness

TR B
a. BT
b. ggIRIfad AT

c. €qdl

Draw the shearing force and bending moment diagrams for the beam shown in
figure.

forst 7 =TT 71U R & fRTT SUeT0r 9 3R &b+ S0 BT SR F14 |

35 kN 4.3 kN 1.2 kKN 28 kKN
P 400 mm | 400 mm | 400 mm| 300mm 300 m’ﬁé;%
- =T — =

OR (31YdT)
A simply supported beam of span 10 m carries point loads 6 kN each at
distance of 3 m and 5 m from left support and also a uniformly distributed load
of 3 kN/m between the two point loads. Draw the S.F and B.M diagrams for
the beam.

10 Hiex BT 9Tell Ueh TR JHTAT ¢R 91T 3fTeid I 3 Hiex 3R 5 Hex ot

TR YAP 6 kN BT fig UR TgA HaT g IR TY gl al ffg URi » g 3

%www@rﬁﬁhﬁmlﬁa@qm% ¢RT P T S.F IR B.M
Y|

Determine the forces in various members of the truss as shown in figure.

ﬁaﬁﬁ@m&aﬂwm%ﬁfWWﬁWWﬁww

W lw w
Wz Bl' ‘LD wWerp
ni’ o - = 30 E
,f L2 efa 2 J
OR (37YdT)

Differentiate a frame and truss.
Distinguish between perfect and imperfect frame.

%. A 3R T H 3R Fand|
@. quf iR oo o & SR St |

Page 4 of 5

2+2+2 | 1 2
6 3 3

6 3 3

6 6 3
3+3 6 3

(1615402-P)



Q.11 A timber beam 120 mm wide and 200 mm deep is simply supported over a 6 5 3
span of 4 m.
The beam carries a UDL of 2.8 KN/m over the entire length. Find the
maximum bending stress induced.

120 et <Y @R 200 Fef 7188 U A ] BT eRA Bl 4 HieR Bt @iy o
TRAT & TR T STl § 1 &RA TR daTs & 2.8 KN/m T UDL 98 Bl
21 ORa i aH s ufded J1d B |

OR (37T

Show that the ratio of maximum shear stress to average shear stress is 3/2 in 6 5 3
case of a rectangular section.

<9ITgU fh AR R e & SifYhdr =y ufdad I 3id 3MuRequr
yfceet T 3UTd 3/2 BT 3
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