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N.1:- (i)  Answerany SIX questions, taking TITREE from each section.
(i)  Figures in the margin indicate full marks.
(iil) Use scparate answer script for each section.
(iv) Assume reasonable value for any data missing.

SECTION-A

Q.1{(n) Derive the relation between Radius of Curvature and Dending Moment. 3.00

@ Calculnte the maximum value of EI for the heam loaded as mnﬁn;i‘n the figure below by Double  9.00
Integration method.
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Q.2 Using area moment method, calculate the value of maximum EIS for the beam shown in figure below. El 12.00
is conslant.
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Q.3(a) What are the differences between actual beam and conjugate beam? Explain with figures. 3.00

(b) Using conjugate beam method find (i) Deflection of E (ii) Deflection of B and (iii) Slope of B and C. Given  9.00

that E = 30000 ksi. A
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A4(2) Derive the critical load for Euler’s Column for lﬁ.ﬁl’l ended cﬂlumm) 3.00
(b) A beam is supporied by steel column as shown In figure below. Calculate the safe value of ‘P* carries by 9.00
the beam. E = 30x10° psi.
SECTION-D
3.00

Q.5(a) Derive the torsion ft ormula to determine stress in a circular shaft.

i : i . For the bronze segment  9.00 -
und shaft is shown in figure below which is attached to rigid supports. !
& E;: :I?t.[n rf:::timum shearing stress is limiled 1o 8000 Es{r.am for th: su_:cl segm :n_l BCstimied 1o Ifukislss. =
D::::nninﬂhrmmf.:u:h secgment so_thal cach material will be mmh}mum}us y ﬂt myecdulsd
permissible limit when a torque T = 20 k-ft is applied. For bronze, G= ﬁﬂ 0° psi and for stee
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T=20A
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Q.6{(x) Show thal the kem of a rectangular section is a reclangudar whose diagonal one-third the arm lengths of .00
the rectangle. e

(b) A concrete dam has the profiles shown in figure below, If concrete weighs 125 Ib/ft* and water weighs ~ 9.00
62.5 IVNY, determine the maximum stress and draw stress distribution along the section X-X.
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plane element is subjected 1o the slale of stress shown in following figure. Using Mohr's circle,  6.00
determine the principle stresses and draw the principle planes.
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(b) A homogeneous 50 kg rigid block is suspended by the three springs whose lower ends were originally at  6.00
the same level. Each steel spring has 24 tums of 10 mm diameter wire on a mean diameter of 100 mm, and
G = 83 Gl’a. The bronze spring has 48 tums of 20 mm diameter on a mean diameter of 150 mm and G =

42 GPa. Compute the maximum shearing stress in each spring.
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Mﬁvc an illustration for combined axial and bending loads. 3.00

Compute the principle stress and maximum shearing stress at point *A' and *13° of the beam shown in ~ 9.00
following figure. i 10
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N.B.:-

(i) ~ Answer any SIX questions, taking THREE from each section.
(i)  Figure in the margin indicate full marks.

(i)  Use separate answe687r script for each section.

(iv)  Assume reasonable value for any data missing.

SECTION-A

iéﬁunﬁg

Time: 3 Hours

2 ' g 12.00
Q. Determine the position of maximum deflection and compute the value of EIY at the same location of the
_ beam loaded as shown in figure below (use double integration method).
3 k/ft ¢|/3 2 12 k-ft
50 Rt .
é\ = }if - i ’1Lr
SEE ' an ' 5f " s5ft ' 7ft
Q.2 (a) State the theorems of semigraphical technique for findings slope and deflection of a beam. ;gg
(b) Using area-moment method, calculate the value of maximum ‘E1&"° for the beam shown in figure below. .
El is constant. | 6 kN/m
3 kN/m
o 3Im 3m
o * —+ A
blf\ -hQ (a) Write the propositions of conjugate beam 4.00
d ! i e ; QTS : — t ol
/ (by Using conju%mf: beam method, calculate (i) Ma and My & (ii) Deflection at ‘B’ (Given, E = 30000 k/in 2.00
& 1=200in".
1-“; Link
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(}f‘*(}. a) Derive the theoretical analysis of the critical load for a long column. 4.00
(b) An aluminum strut 6 ft long has a rectangular section 1/4" x 2. A bolt through each end secures the strut 8.00
<o that it acts as a hinged column about an axis perpendicular to the 2-inch dimension, .ﬂ"d as a Nixed-
ended column about an axis perpendicular to the ¥ inch dimension, Determine the safe control load,
using a factor of safety of 2 and E= 10.3 x 10° psi.
SECTION-B -
Q.54a) Derive the illustration for the shearing stress in solid circular shaft of diameter *d’. 4.00
Determine the maximum shearing stress in a 4 inch diameter solid circular shaft carrying a torque nt; | 800 |
(®) 578000 Ib-in. What is the angle of twist per unit length if the material is steel for which G = 12 X 10" psi? ! .
Q.64a) Derive an expression for the elongation of a close-coiled helical spring neglecting the effect of direct 4,00 |
;,( shearing deformation. = ;
(b) A homogencous S0 kg rigid block is suspended by the three springs whose lower ends were originally at 8.00 |
the same level. Each steel spring has 24 turns of 10 mm diameter wire on a mean diameter of 100 mm, :
and G = 83 GPa. The bronze spring has 43 turns of 20 mm diameter wire on a mean diameter of 150 mm i
and G = 42 GPa. Compute the maximum shearing stress in each spring. 1 v f
The
Steel | Steel pranze e
t 1 ) 1 | ; a
[L 50 kg 1
Q,7(a) What is the significance of Kern of a section? Show that the Kern of a circular section is a circle whﬁ-se 3.00
diameter is one-quarter the diameter of the section. N
A rectangular pier is subjected ta a compressive load of 130 Kips as shown in figure. Find the stress 6.00
intensities on all the four corners of the pier. !
.. ¥ 1?[:- Kips b 3 '\1_'
L s 3 | k|
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‘ll-'
-..-..-55=-;.,.=,.,gp 3 mﬂy deseribe column-strength curve according to AISC classification,
i is as shown in figure below. Calculate the sale value of 1P carvies by

. s of stress of an element is shown in the following figure. (i) Determine the stress components that 6.00
= act on faces of the element rotated 15 degree clockwise (ii) Find the value of the principal stresses.

Y
<
% 1000 psi
AL L0 Loy
.
1000 psl
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Full marks: 72

INAAENTIATIT LINEVEICHTEY S NGl s NGy o L sy by
Engineering SECOND Yens EVEN SEMESTER Fxamination, 2017

Time: 3 Houors '|
. N (1) Answer any SIX questions, taking THREE from cach section, |
(1) Figures in the margin indicate full marks.
(ili)  Use scparate answer seript for ench section.
(Iv)  Assume rcasonable value for any data missing.
| SFCTION-A
@ Using double-integration niethod, compute the value of *Ely* midway between the suppons for the fullowing 1 2.00
S beam.
2%Mm -, g 1 .
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Q.2(a) State and prove Second Arca Moment Proposition.

1)

Tk : P 3 1 - 1 1 (1.0}
(b)  Using area-moment method, calculate the value of maximum E18 for the beaam shown in figure below. B s !

constant. =
t
70 1L/t
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\-E.ﬁ{a‘l Write down the process to transform @ real beam mta 2 CONJUEHILE DCAM, oo i s mmiinem e !

i B

ot iG il is-18 - O
(1) Transfunn the fullowing real beam inio I conyugate beam and draw SFD and BMD il My is -187.5 k-1L. 8
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Qd(n) What are the assumplions and limitations of the Buler's culumn theory? | . |
- i ; ' ' at its | : ate the H. |
(b) A T-section LS cm x 12 cm 2 cm is used as a strut nr-th:'. long, *;vnh hinged at its both ends. Calcula |
crippling load if Young's modulus for the material is 2.0%10" kglein®.ug | J
Iv | : t
lg—  |5icm —>
G _—_IZE cm
| t |
l i ' 12 em |
. ;
) .
433
2 tm
1Y ‘
‘ SECTTON-13
b B : : =% 1 nu
tan ! slermine siress in a circular shaft, *
‘ . ' OLS mula to determing maximuim s ¢ . .
A \EG(E% E"T‘:.t“m :.::::Tl. li:;fﬁl:"l‘l‘l"l‘l[ AC. CD and DU fastened to rigid supports and loaded at slhm'.n It.l ﬁgun.libﬂ..ll::.m. 0.00
. ( i e e i =9% GPa wid Tor steel G=83 GPa. Delermine (e maxioum shearing
: For bronze Gi-35 GPa, for aluminum G=28 GPau _ |
! stress developed in ¢ach segment. |
: Te-=300 Nem Tp= 700 N-m 7
: N f el 7 nﬁ\
| * A7 -
. M T T D 8 " ) T
= g Bronze S Alumipum |2 Steel '_.; /
L el et | R e -
2l 25 mmdia : : 7
::1 25 1 S0 oum din ye e }: |
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SECTION-13 \

L TR : : e .4l beam and conjugatc becam. | w I8 03 .
Q.5 (a) Write the relationships between 15 ﬁi“ 13&. leflection of ‘B (i) The deflection of *B* and (iit) Slope 09 !
e Using conjugate beam method, find (i) The defiecti ’ X

(b) of '3, Given E=30,000 ksi. . -l
13 A ;/f orl )
link . Z
25K /A
,.-Jc__._ S ---‘:}4— - C : :
L ik )l/ /,Iﬁ !
7l 12/ % 15 10’
Q.6 (a) Deduce the expression given by Euler for the critical load for a column length L, modulus ol ()5
clasticity E, moment of inertia I, when both ends are hinged.
(b) A T-seetion 16 em x 12 cm x 3 om is used as a strut of 5 m_long with hinged at its botl ends. 07 !
Calculate the erippling load, if Young’s modulus for the material is 2:<10° kg/em®’ ~__ J

=

S

/ \

Y,
& - 16 cm N v \
: Jem / 1
X / s .
5o 515 o T R.. x 3 £ |
\ 12 em i A‘ﬁ\
: v RS |
w8
S em|<
Y L |
Q.7 @ An m*r:r:lmngn.ng, beam f\B_C is shown in figure below. Using double integration method, caleu ate the 07 .
value of rotational deflection of the beam. El is constant. :
|
5 KN/m 18 KN-m
>
i H A A% b
e 4m Gm Gim '
‘f
() 1;1 mn;::n:tc dam has the prc:Lﬁll.: as shown in figure below, If the density of concrete is 2400 kg/ a0 and ()3 X
that ol water is 1000 kg/m”. Determine the maximum compressiv sect BTt )
- ; . =t € siress on section m- e s .
of water behind the dam h=14 m. ; Ftetigdenth |
o | B .i
ok N
S
1dm : % 25 m
e
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s e W/
’FFJEW?J’W

10 m

Q.8 (a) What is the sighificance of Kern of a section? Show that the kern of a circular section is i circl 3
whose diameter is one-quarter the diameter of the section. | R v b N

A rectangular pier is subjected to a compressive load of 120 ki

; T ) )5 as shown i s Boure: 15 ,
stress intensities on all the four corners of the pier. o 1n the figure. Find the 06
120 kips,
P !y
D : C
I B
wot A
Eut 3 : |2"
-------------- e R I
1
:
A — 13 X
]H" .
< >|

l: W 1 i 1. ik a ) . F £
(¢) Derive the torsion formula to determine maximum stress in acircular shaft
L1 i -
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ety hendinge and v isting. et
e parl plane (i) Mohr's eircle.

e normal and sheanng stresses on

and (c) the planes whose normals
on complete shetches of

! '"ﬁ'ﬁ"iiﬂit_rwn' i the followimg leure. Ih.:turmm:: l.i
) the plages of maximum in-planc shearing stress

J R R : ; i " : " i s % : l"
W8 with the & axas, show the results of pans (i) and (D)
a, =10 M

it 5 o 20MI"a
' 1, --20MPa

! :
i_____-_.%pér_sz.r@f.a.__x

=l : _.'

RS o ey
e r"__,_'_i"_ "

-..". i,..l'-- .-'. 2 5 . & W " o ¥ I
‘ﬁw:uiuﬂ' is supported by two identical springs as shown in figure below. Eicn spring 5.67

_; .Fr‘lj"irﬁww having a mean dinmeter of 150 mm. Compute the maximium shearing stress -

cting the mass of the rigid bar,

F
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Biome oiem. e om |

A A > :
fe i lll%,"lllﬁﬁﬂiﬁiﬂ as shown in figure below. If the density of conerete is 2400 ke/m® and that of — 6.00 "
DLIERE ﬁﬂt_:l’l’._._‘;[.‘ll'-_ﬂ_l!ﬂ.'.l_llt: Wss on section m-n il the depth ol water behind |
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=
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Q8 L) SiX T8 rivel: fasten the plate as in the figure below 1o the fixed member. Find : i |
e . : ' - : mnd the average’shearing stress 1
caused i cieh rivet by the P = 10,000 b loads. i [l 6.0
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point A and B in the following figure.

i e R LA |
Bt P VLS . I,[*!ﬁ_lf:H- H
A
Sﬂ'
12,000 Ib B
- iz,

: . 3
(b) A concrete dam has the profile as shown in figure below. If the density of concrete is 2400 kg/m” and that of  6.67
water is 1000 kg/m’, determine the maximum compressive stress on section m-gl if the depth of the water

behind the dam is h=15m. s

: h 4
7
L] & ‘n ﬂ mg
Q.7(a) Two springs as in the following fi gure, are joined at C and then placed, unstressed, below the supports A nad 5.00
B. Find the reactions at the supports if a force of 600 |b acts as shown (G=12x10° psi). 7

o~ spring-1 (20 turns of % inch wire
and mean diameter of 5 inch)

300" spring-2 (10 turns of % inch wire

300" 0_
and mean diameter of 6 inch)

(b) A rigid bar, pinned at pﬂi_nt O, is supported by two identical springs as shown in figure below. Each spring  6.67
consists of 20 turns nf"f: in, diameter wire having a mean diameter of 6 in. Determine the maximum load W '
that may be supported if the shearing stress in the springs is limited to 20 ksi.

W
A—r A

2]’

A

Q.8(a) Using gencral equation of elastic curve, determine the Euler’ :
- uler’s fo
(&) A beam supported by steel column as show rmula for a pin ended long column.
E 15 30=10" psi for steel,

n in figure below, Calculate the safe value of P carries by the beam. gg;

: P
4 A 1 B
5 -+
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