BANGLADESH UNIVERSITY OF PROFESSIONALS
Military Institute of Sclence and Technoloqy
B.Sc. In Environmental, Water Resources, and Coastal Engineering
Lovel-1, Term-l , Torm Final Examination: May-June 2017

Subject: EWC-101, Analytical Mechanics

Time: 3.00 hours Full Marks:, 280

INSTRUCTIONS:

Use SEPARATE answer scripts for each section,
Answer any THREE questions from each section.
Figures in the margin indicate full marks.
Assume reasonable data if necessary.

Symbols used have their usual meanings.
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SECTION-A

Question -1
a. In figure 1, let T = 400 b and 0= 45°. Assuming both pulleys to 14

have no friction, determine the forces at bearing A and B and dia D.

sobo¥ [
Dy
@:J(Qaen 12)

b. The derrick shown in the fig : 2 supports a load of w=2000 Ib. Find
the tension in the boom cable and the components of the force

exerted on the pin C. Assume 6 =60° .

20

g2, ( dueo -5 ‘
a2l |

The bellcrank shown in fig. 3 has a load E=100 Ib. If 8=45°, find 12
thc reactions at B and C. ;

winN

C.
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Question -2 '
lould be the weight

i ighs 15 to
a. An ore car B wluch weig
shown in the fig: 4. 0=60°. Whats

no friction at any point? o

b. The frame shown in fig :5 is supported in a smooth track and loaded 2@
on the horizontal member BH with a 500 Ib load. Determine the y

horizontal and vertical components of the pin reactions at A, B C, D
and E. ' '

BT
s il

___._“,,m_)'f- o

1o’ lof

a5 /&uen 2.6)

¢. The timbers AB, BC and BD, each 20ft long form a tripod as shown
in fig: 6. The ends of the timbers on ground form an equilateral
triangle ACD, the sides of which are each 20 ft long. If the safe

compressive load for each timber is 20 kips ‘
be suspended from point B, F What s load i
- - B
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3
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Question -3

a. A force 1000 b is exerted on the block A which s

b.

c.

placed against

the wedge B as shown in fig: 7. What force Q will cause the wedge
B to be in impending motion downward?
Neglect the weight of both blocks A and B and assume that £=1/3

for all surfaces.

‘Lljz'[&a@/),g@

In fig: 8, f=1/x, £= 0, fg =0.2, 6=30° and w=100 Ib. If B is to have
motion down the plane 1mpendmg, find the weight of A.

5}-' g (&u«o 3.4)

Fig: 9 represents a boom that supports a load w= 1000 1b. If AB =
BC =BD = 9ft and BE 12ft, Find the tension in the cable and force

in each timber.
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1 1000 Ib and Fy= 4000 Ib. Find the €xterna]

1 uestion - 4 - |
. Q a. In qgnsl ?éoﬁf;ogéms) at E and loads on the members CG, ¢y and l
reactio

EH.
(]

WAV

" b
A
R=imn?  Fy=io

l 201_,_‘)’1-_»«%/
| 5 (Ques 4.2

b. Two cables A and B terminates on a pole as shown in fig:11 and 15
exert force in a horizontal plane at C. The guy cable makes an angle
with the pole of 45° and the anchor D is to be so located that the
pole will have only a compressive load. Let, 0=30°, A= 7500 Ib and
B= 12000 Ib and CE =5 ft. Find the value of angle o and the

tension in the cable CD.

a4 (c@uo {‘-ﬁ

¢ A force F is acted Upon a body A as shown in figure 12, Line of I
action of F js horizontal, Body A is connected with another body B i
with a weightless cable, Given Wa=300 Ib, wy = 500 Ib, £y =fy =
173, What force E will cause impending motion upward (toward
right)? What wij] be the tension in the cable?

. Aan/’)'z)az-fﬁ(#?dﬁ)_ | i o
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SECTION-B

Question 5 ' ,
a. The sliding members A and B, fig. 5(u), arc constrained to move at all 15 :
times in the y and x directions, respectively, They are connected by the rod
whose length is L =10 . At the instant when x=81L., vp =20 fps tov\fard the
right nud ap = -15 fps' toward the lefl. Determine the velocity and
ncceleration of A at this instant,

Ry £(a)

b. Considering that, a sphere is generated by the revolution of semi-circular 13
area about its diameter. Determine the volume and surface area of that

sphere in terms of its radius. Use relevant theorems of. Pappus and
Guldinus,

c. For the following composite section as shown in fig. 5(c), determine the 18
moment of inertia and corresponding radius of .gyration about centroidal
axis parallel to x axis. All dimensions are in mm.
e 200
If_)_oo

)
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. oo
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Question 6

a. A train runs at a speed of 120 kmv/hr
application of brakes sudden|
rate. After 6 seconds, the s
the acceleration of the train

na curve track of radius 900m. The 14
¥ causes the train to slow down at a constant

}?eed has been reduced to 72 km/hr, Determine
immediately after the brake is applied.
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; -section is welded at the mid hej l'
f uniform cross-section is we Cight op
i e hown i i 60 Welght ofthe brass rod ang 1y
ac'a;l]-tlrg? gs:niroﬂ are 20 Ib and 490 Ib/t” respectively. Caleujate the
wei

radius of gyration of this composite mass with respect to z’ axis,
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¢. Using the method of direct integration, locate the coordinates of centroid of |
the bounded area as shown in fig 6(c)
R,

\@W
Question 7

a. A jet of water flow; Ib per sec issues from a nozzle with
velocity V,, =400 fps (fig, 7(a)). It enters 7 fixed blade and js turned
through 120° before itis discharged, Determine; ‘

() What are the horizonta] and vertical components of the force
exerted upon the figed blade? ' :
(i)  When the blade starts to move withas

peed Vi =200 fps toward
the right, find the reaction Qx and Qy.

T s
Aluid ? -

1)

with 110 Ib/st horizontally is strung between two Supports |
t apart, One Support is 15 fi below the other and the sag

measured from the higher support ig 20 ft,
Compute: ’

M  Minimum Tension at the CabJe
(i) Tension at cach support
(iii) Length of the Cabje

Q

1 60

ng at a rate of W=5

b. A cable loaded
which are 81
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Question 8
a.

Locate the coordinates of tho centroid of the composite shaded aren os
shown in fig 7(c). ;

AY

A body A is projected vertically downward from a 500 ft. cliff with an

initial velocity of 10 fps. One second later, a body B is projected vertically

upward from the bottom of the cliff with an initial velocity 70 fps.

(i)  Whendo these bodies pass one another? Time to be measured from
the beginning of the motion of A.

(i)  How far above the bottom of the cliff are the bodies when they
pass? Neglect air resistance,

Find the height of the concrete dam (section is shown in fig 8(b)) where
water is considered to be always at the top, XY. Here, the overturning
moment of water pressure is one-third of the moment of weight of the dam
resisting overturning (weight of the concrete dam). Let the unit weights of
water and concrete be 62.5 [b/£t® and 150 1b/f respectively.

3 /

B
N
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c. For the shaded area, as §
and corresponding radius 0

i1

hown in fig. 8(c), determine, moment of inertj |
’/

f gyration about the centroidal axis parallel to y-

D A -
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