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Elements of Civil Enginearing and Mechanics

Time: X b, : h . Mup. Mrtas 10
Nisted Answer ang KOG quostions, chooshge's, :
ONE [l gudsgon from each module
: . ‘Bpdule-1 "
A Daiedly esplain the seopes of b hes: s
A Traportation Bmgineiafig b i 10 i
' jix\l Geatechnienl Bngineering g , | nrr 1
b What mee the effeots o instroctunal faeilitien, gn nocia=economic development ol
Ceoumny a4 Ko : (05 Murks)
@ What i the ole ol'a ljjui]'éngiuum- int infeastruetural devalopment of o country? (05 Marks)
L L T F
r-h'-.';{ | L
: ey OR-,,
3o Lixplain brielly: ™ Cory
i} Lawl physienl independency of forces, o
i) Law.olsuperposition of forces. (06 Marks)
b, Statghd prove Varignon's law of moments, Ay (06 Marks)
¢ Find the'moment of 100N forcazicting on o rigid body"ABC as shown in Fig.Q.2(c), about
point A, _ # o o A (08 Marks)
and, ALl Py
o % g
yr i+
g * oy,
-"E'.'-.-.'I" e i
R, hve g
\I'::'_J-" d.‘! w l"._.-
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3 . Défine Free Body Diagram, with the help 6f at least two examples. What is the importance
(05 Marks)

x"{;EI‘drmﬁng aFRD (Free Body Diaﬁram] in Engineering Mechanics?
b. What are the laws'of dry friction?s} (05 Marks)
¢. A mass of 580kg resting onar n:-gll;‘-mc]ined plane is acted upon by a 6000N force as shown
Jfriction is 0.25 at point of contact, check whether the body

LT

in Fig.Q.3(c); If the coefTicient o
slides up or down. i & {10 Marks)
':‘i‘t._';_-‘c,'f
T $000 N
: 1;5’.'-__4-‘:_, \ 30‘
g : ; Fig.Q.3(c)
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i : OR y = ’3% L

5 3!1;,#” Srabe anxd prove Lami's theotem, Lo (04 Marky)
# b Find the reactions developed at contact pﬂmt\ AR aq_d.‘ ‘,‘..xuppumng :m‘.: uif:l'll ical rollers
¢ wachofweight 100N as shown in FigQ. -t{h“.i : 3{9 (08 Marks)

l"u, Qi)

{5\ A hd‘dﬂ' 4m ;\\l'lg ﬂnﬁl 'ﬁ‘t“ﬁ_..hll’lk 200N s phu}d ﬂ.EHHIS-I a vertical w ﬂl'[ and rests onoa
horizontal floor nﬁhnq an angle 607 with the t'kmr The coefficient of friction between
ladder and tfloor s ¥ ‘and that between ladder and wall is 0.2. The ladder in addition to its
own weight su phﬂs a person w eighing 600N at a distance of 3m from the foor along the
laidder, Cnhulaxe ‘the minimum force ‘Pt be applied horizontally at the floor lev ¢l on the

F
£

ladder to Lacp it in equilibrium. v (10 Marks)
Py .
Sl \.l..|
ey '“* '\Iuduli'-_
i gc’f Dﬂﬁ'mm-: ‘the support reactions. {n case of a simply suppurt:d beam shown in Fig.Q.5(a).
(06 Marks)
A o r}FE'-E: J;a‘ _
Ay : e Y
- b | B Uy
e o i, X
A lr'&.\-‘:_-._ = L 3
i { Flfr 0. 5(a) P ﬁv,
b. Analyze the m:sf':hawn in Fig.Q5(b) tor ﬁnd member farcesm member BC, CH and GH by
method nfsectufﬁ N % {14 Marks)
! e k&? SM i q'.
i
@ AS ¢
A & :
- N\ 7 Fig.Qs(b)
: %*:'t% T OR
6 ta/ D:ﬁtrmt;ﬁiq}taiicaily d:’remuuat‘e and indeterminate structures with examplcs for each.
: {06 Marks)
b Determine member fume?‘w&te truss shown i Flg Q.6(b). e {14 Marks)
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Fig.Q.6(b)
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: - Module-d4 o
Drerive the expression for centroid of o semi-circle from first .P_Til1‘?5F‘|“- {06 Marks)

'I'F‘..‘Il:‘l'l'l'l.mt‘ the centroid of shaded area of 1:1_-.111‘“-,,5'.“.. shown n FIFIQTLH" with respect o
orgin 0,

i
b

(14 Marks)
|17 ‘1
5LA |
Qi e, |
TI. :
S T -80 mm —3
A Fig.Q.7(b) ",
< : OR
8§ a  State and prove Paralle] axis theorem. 4 (06 Murks)
b. Find rads of gyration of plane lamina about its horizontal centroidal axis shown in
Fig.Q.8(b). X . (14 Marks)

[ Module-5 .
_9" a. Twocars P and Q accelerates from a standing start. The acceleration of P is 1.3 m/s® and that
of Q 1s 1.6 m/s”, If Q was originally 6m behind P, how long it takes to overtake P? (10 Marks)
b. A stone ‘A’ is dropped from top of a tower 50m heigh. At the same time another stone ‘B’ is
thrown up from the:foot of the tower with the velocity of 25m/s. Al what distance from top
and after how much time the two stones will cross each other. {10 Marks)
10 a. State D’ Alembert’s principle and write significance of it structural dynamics. (06 Marks)
b. A cricket ball is thrown by a fielder in the ground from a height of 3m at an angle of 40°
with the horizontal. The velocity with which the ball is thrown is 30m/s. The ball hits the

wicket at a height of 0.3m from ground. Determine the distance of the fielder from the
wicket when the ball is thrown. (14 Marks)
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