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EwWC-101 Analytical Mecha

Subject:

“jme: 3.00 hoqrs

NSTRUCTlONS: 4
) ints for each section. i
RATE answer scrip .
S‘ g::w?:i;ﬁy THREE questions from each section out of FOUR.
c.  Figuresinthe margin indigale full marks. g
d.  Assume reasonable data if necessary. \\ ;
e.  Symbols used have {heir usual meanings. )
. ,
tion -1 ; | .
e s a load of 2 kips. Find the 12;

' 2 The derick shown in figure 1 suppor
tension in the cable and compression in

q

o

the boom when 0=30°.

has a load F= 200", 1f 0=90°, what 14

b, The bell crank shown in figure 2 :
d C? (Find both magnitude and

" will be Yhe reactions at B an
direction'of resultant reactions).
/g. Two cables A and B terminate on a pole as shown in figure 3 and 20
exert forces in the horizontal plane at C. The guy cable CD makes
. an angle with the pole of 45° and the arches at D'is to be so located
i & thatthe pole will have only a compressive load. Let 6=30°
A= 5000, B=8000", and CE= 25 fi. Find the value of angle a and

Qi e he tension in the cable CD. '
“Question —2 ,
| members AC and CE are supported as shown in

i3’ Two horizonta
/. " figure 4. Ifa weight W=70# is supported at E and if a=20 inch, what

iV s the reaction at A. The members have a uniform weight of 5 per ;

14

,' foot of length.
el ,
A load of W=4000 Ib needs to be raised by a crowbar as shown in

 figure 5.1fa 160" man rests full weight as force F, what will be the 12 I
value of L to accomplish the job? Assume all surfaces are smooth. i

b
1
.

1]

Compute the external reactions and the loads on the membe
, . rs GH,
“HCG and GJ for the truss shown in figure 6. Given, Fy = 2

gﬁ, 3000#, F, = 4000 #and F; = 50004, ' |
Question 4+ 3% Fiyia
M the b ; '
a." If the bu_cket and its contents have a total weight of 20", determine
the forces in the supporting cables DA, DB and DC. See figure 7. 13

t
v

b. An A ffame is su i
) pported in a smooth track and loaded i
l\l;’rlr]lztomfi_l r?hembcrs BH with a 500 * load as shown ion ﬁgll.xnreﬁ;}e 2
at afe the horizontal and verti .
reactioq’_;' atA,B,C,Dand E? clcal componats of te pin

K (I)rfl' fiﬁqt&i;j{f;ﬂf?" }b:=-2000 ", T=3000", what will be the value 15
’ s} 1 -
obstruction A? y being on the point of moving over the

i
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Question~4

: . WYIR 1o
W Gire N0, 0y = 2000 f, Wy = G010 0, fy = .,1,//1 e 016 for

‘ h{{\{g}}d‘ng clockwtse mllon of te polley, whnt Ju lie vilue of D7
; W “%@fﬂ}i’(&\&‘? ivo wioflon down the plane inpading, (ind U J
\VC}&\ (}f,\_ oy |
i R
le. A ; o
& table whose top i trigagulor slupe us shown In figure 12, oo 18

- . &‘:‘ ' ’
R LT % U, fy=0, fy=0a0 = adiy = g2
lond of 100, wiat is the force on cach log ut A, 1) and C7

.\“‘@’_

Py Qg o . s 4
(Ve

h ¢ : ; : |
- Question - § » | ‘ |
/a. State the theorems of Pappus and Guldinus, :
6
/b. g;nuiet?;:b;?inimum radx:us of g.yration of the Z scclion shown in 24

.. /C... Locate the c?nlroi‘d of the- arca included bc(:\yccn the parabola 16
10x; they,axis and the line y=10". Figure (5¢)

7 Question -6

a. Derive the expression for the moment of inertial of a right circular 12
homogenous cone. “.{»1
(i)  about an axis through its apex and parallel to the plane of \°7/ T"\{
the base and ) 9

(iiy  abouta parallel gravity (centroidal) axis. L% m”)

b. A particle whose acceleration a = 3t — 12 fps?s moving at a 142
certain instant in a straight line with an initial velocity of 15 fps in 3
the same direction as the in initial acceleration. At time t=3 sce, \9
what are the velocity and displacement of the particle?

In figure (6¢), the weightless cord wraps about a central groove 12" 20
in diameter, and passes over a smooth peg (f. = 0) to a 30 Ib body
B. The central groove is in a 24", disk A which weighs W, =
96.6 1b and has radius of gyration with respect to its axis of K=9",
(i)  if the disk rolls without slipping, what is the speed of B after
6 sec when the bodies start from rest? What is the tension in

the cord? &
(i)  What s the frictional force F? s ,5&} A 2t
2

id approachiﬁg the bladejis steam, whose 18

Question -7 a
7a), the flu o
In figure (7a), the ¢ weight is

/” absolute velocity is V,,, = 1000 fps and whose spcciﬁ .15
0.05 1b/ft3. The area of the secticn of the stream is 1 square inch;
also 0=60° and Vg =500 fps. Determine the fiorizontal and
vertical components of the force on the blade qu the horse power /@, 4,
being developed. ,.'l ‘ M{ : 90
‘ R T
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: 'ql‘li\: ﬁguﬁ"' ( 71y the hodies A and B are moving toward the right at ?0 16§ :
" s, Nogleut (ho woight of the cable and pulley, and’the fiction In '
IR , i -1 ,
g pilley. [0 Wy =600 1b, Wy = 225 [b andfy =3 ; what
conwinn foree P will bring the bodies to rest in & distance of 30 fi? |

Derlve (he expression for determining maximum and mjnimum 12

P
z

i}

tension n parmbolle chord.

5 G i L o380
( of the conerete dam (section is shown in figure 8) 20
o be always at the top, XY. Here the :
pressure is one-third of the moment
overturning. Let the unit weights of

Ib/ft3respectively.

Tlnd the leigh
when water is considered (
overitming moment of water
of weight of the dam resisting
" the water nnd conerele be 62.5 Ib/ft* and 150
) 'y

A 3/8copper wire may be safely loaded to a maximum tension of
712,000 psi of cross sectional area. For a sag of 20 fi, what may be
ihe maximum sufe span when the points of supports are on the same
levél? Copper weighs 556 Ib/ft3. Also find the length of the chord.

Assume the curve to be parabolic.
03 .

20

' i : . :
¢. Write down the forces acting on a gravity dam.

L4

S A 1=
/ ] il -
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