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| doubt or dispute, English version

question should be treated as final.
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Define stress and  strain. Explain  the
modulus of elasticity with its significance.

T | THE TEed B W9 qEE |

Define shear force and bending moment.

Explain their importance in beam analysis.,
FfAw | @m favemm 8§ =% mE w®
HHATET |

Define the concept of bending stress in
beams.
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Define  principal  stresses and  principal

planes,
Wz T 31 g ael 1 afeafaa sifEa)

Write the fixed-end moment equation for a

beam under a uniformly distributed load
(UDL).

AR F9 A faafa 9w (UDL) # wed

Am # fern frer-2r wmmi A fafe

Part—B
(wr—=)
UNIT—|
(FFHE—1)

Solve any mvo questions 6 each

(a)  Draw the stress-strain curve for mild
steel and describe the significance of

Key points on the curve.
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(b) Calculate the elongation in a steel rod
(leneth = 2 m, diameter = 12 mm)

. e kN
subjected to a tensile loree of 20 KN.

Take E=2 » IHQ N/mm™.

(¢) Explain Hooke's law and derive the
relationship among sIess, strain, and
modulus of elasticity.

sifms Fifw e @ T fERH F
TEm &1 ang ®ITATI

(A) 20 kN & 79 7@ F AE 2 HZ 79
7 12 mm AH W TEEA B3 H AR
F gfg =1 T FA0 E = 2 10°
mem:r?“l

(7) TF F 79 A9AE 37 dara, fagfd
mmm?mmnwn
gfg w0
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UNIT—2
(TFTE—2)

i cach
Solve any nve quesions. 6 cacl

(a) A simply supported beam of length

6 m is subjected to a uniformly

distributed load of 2 kN/m over the

middle 3 m and a point load of 4 kN at

2 m from the left support. Draw the
shear force and bending moment
diagrams.

(b) A cantilever beam of length 3 m
carries a uniformly distributed load of
2 kN/m over its entire span. Draw the
shear force and bending moment

diagrams.

(¢) Explain  the relationship  berween

loading, shear force, and bending
moment with mathematical

CXPIressions

P.T. 0.
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UNIT—3
(3®TE—3)

(3) 6 Hrex o= H1 7ee gafda 49 97 93

3. Solve any nvo questions. 6 cach
- |/ = aar ¥q 1!:[ ) ) ‘ )
8 =S PR S (a) (i) Derive the bending stress formula

Faafea wm 3 At FWeR A 2 Wi 9 for a rectangular cross-section
beam.

4 kN T faig i = &1 FAA T 3 (i) Explain the assumptions made in

e e e T the theory of simple bending.

‘ (b) Discuss the distribution of shear stress

(R) 3 Hr27 =EE T UF e qH W across a circular and a rectangular
cross-section of a beam. Provide
T FEE W2 kN/m s WA FE relevant diagrams to support your

explanation.

(¢) A simply supported beam with a span

of 6 m carries a uniformly distributed

load (UDL) of 10 KN/m over its entire
(Q) ¥F, F79 99 HR TR AT & A length. The beam has a rectangular
- cross-section with a width of 200 mm
Haw w1 T Afvertea Fowa and a depth ot 400 mm. Calculate the
— maximum bending stress induced in

’ the beam.
P.T.O.
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F1E 2 ved v wifw
(3) (i) AR FTe-J=E @ B fou
FH99 79| 1 {F FYA HIAY |
(i) ¥ 59 = faga 4 & o
(3) e iR FgawR F19-FwE 9m H
Faw waa famom wow= o #w it
HUE I FAMA AE ® W4 wEA
HITA |
(R) U= ¢ [T ¥4 71 J7a gofda 9m =
Q{0 &4 97 10 kN/m &1 T8 =9 3
faafea w2 1 9@ & wmm . A =
200 a1, M@0 = 400 fort =m #
HIfAT |

v
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UNIT—
(FhTE—4)

Solve any mvo questions., 6 cach
(a) A steel bar is subjected to a tensile
stress of 120 MPa in one direction and
a compressive stress of 80 MPa
perpendicular to it
Determine :
(1) The principal stresses
(i) The maximum shear stress
(b) A simply supported beam has a span
of 4 m and is subjected 1o a point load
of 20 kN at its center.
Calculate -
(1) The slope at the ends

(1) The maximum deflection in the

beam
Use:E=200GPaand =80 < 10 m*

P.T.O.
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Explain the construction and use of

Mohr's circle for a two-dimensional
stress system. Hustrate with a suitable
example showing how o caleulate
principal stresses and maximum shear

stress,

=1 2 T T FIAT
() UF 7997 a7 W@ 120 MPa F1 37 799

(3)

HW 80 MPa 1 HYEd q9@ ==a=q
= &) fAwif if .

(i) H&3 a4

(ii) HfvFag wam q9ma

T 20 kN & fag yr =my &1 o
FIfA0 -

(i) f@wgFm

(i1) =3 7 Afuwag fadmm

(A2 : E = 200 GPa and | = 80 »
10°m*)
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() ff-srmft @@ e # faw e

tn

(a)

(b)

Solve any rnvo questions.

ERL U I e T Dt B 1
j,‘[ﬁnr'. T

UNIT—5

(FFTE—5)
6 each

Draw and explain the bending moment
diagram (BMD) for a fixed beam

under a single central point load.

A steel column with a circular cross-
section has a diameter of 100 mm and
an elTective length of 3 m. Calculate
the critical load using Euler's formula.
Assume £=2 10° MPa.

P.T.O.
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(¢) How does the effective length of a
column depend on its end conditions ?

Explain with diagrams and examples.
() TF for @y 7 wFa S fag v =
forg A amyul i@ (BMD) 15T

2T R

(&) 100 Toei =qr| 3 3 HieX yuEl o=
el T WY $ gor @ YA IIAM ,
&Hieh shifdeh 9N &l UM hiteg | E =2 )
x 10° MPa @ |

() Rt =i 1 e e S e
Feorferdil T S Bl B ¥ 2 sl
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