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B.Tech.

Third Semester Examination

Engineering Mechanics (ME-205-F)

MNote : Attempl any five questions. All questions carry equal marks.

Q. 1. The crew of a submarine patrol plane with three dimensional radar sights a surfaced
submarine 10000 vards north and 5000 vards east while flying at an etevation of 3000 ft above sea level.
Where should the pilot instruct a second plane flying at an elevation of 4000 {t at a position 40900 yards
east of the first plane to confirm the sighting 7

Ans, Given :  Diameter of grindstone = D = %) ¢,

R:%:dﬁcm_

Thickness of prindstone = ¢ = 0cm.
Mass per unit volume = m = 00026 kg/cm’
M =m= volume of grindstone

=mxaRY %t
= 00026 n*45% x 10
1654 k.
Moment of inertia i/ _ ) of grindstone, about the axis of rotation 15 given by equation as
MR*
i3

1654 = 45°

i |
“

=1674 E'r'.Skga'crﬁ:
_MR® 1654 % 45°

Radivs of gyration (k) is given by« [ = G0 =

= 1674675 kg/em’®
E= _R :.4_5. =31819%m

RN

.

. 2. Given the Couple Moments

C, =100 + 30/ + B2 k Ib-1t

O, =168 + 42 j Ib-fi

C, =15k 1b - fi

What couple will restrain the twisting -ction of this system about an axis going through
ro=0f + 35+ 2k ft to
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Pp=10i =2j+3k Tt
while giving a moment-of 100-Ib-ft about the x-axis and 50 Ib-ft ahout the y-axis ?
Ans. {i) For a Circular Lamina :
D =6lcm
o

Re—
2

= W:.’rﬂcm
2

m = 0001 kglem?
M =m» zrea of circular lamina
=0001% nR* =0001x 7= 307

=2827kg

;MR :Lf;zfx 30" = 12721 5kglen’

= -

&

Radius of gyration of circular section

(it} For a Circular Cylinder :
D=80cm

R=E=@:4{Icm
2 2

f=15¢cm
m = 0002 kgiem®
M=mxaRxh

= 0002 mx40° x 15

=150.796 kg
1
;. -MR”
Gl
2
o LUIRRAY 1206868 keknd

s

2~
K =2828cm.
(iii) For a Solid Sphere: D=40cm


http://studentsuvidha.in/forum

downloaded from http://studentsuvidha.in/

m=00015kg/cm’

k|
M=mx 415—

00015% 4% nx 207

riliziokendB TS
: :

=~ 50265 kg

I ==MR?

Lhl g

P

=2 x 50265» 207 kgiem’

N

= 80424 kg/em”
K =06324 R
K = 06324 % 20

K =12648cm
. 3. Find the length of a cable stretched between two supports at the same elevation with span
length 1 =200 ft and sag h =50 f1, if it is subjected to a vertical load of 4 Ib/ft uniformiy distributed in the
horizontal direction. (Assume (hat the weight of the cable is either negligible or included in the 4 Ib/fi
distribution). Find the maximum fensien.
Ans, Given ! d) =60em
no=Mem
dy =24cm
rn=12cm
v=3m=3Mcm
P, =375kW
&y =200mpm
p=03
Safe working tension = 100 N/em width,
b = width of belt in cm
Ty =100x &
= 100bN
B=150- 20
oLl O e
x 300
o =sin "' (0.06)
= 345°

i =sin "~ {(006)
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=345°

6 =180-2x 345°
=1731°
=1731° 'fEE. rad.

= 302 radians

A=30 004
=0 = o0 22474

T, =2474T,

nox 24 % 200
- it
=376 Ycmisec.
=3,7Tm'sec,
__'-Tt - T )= 377
T 1000
375 1000
377
=9947N
24741, -1, =9947
14747, =9947
c 9947
? " Tama
T, =6748N
T, =2474xT,
T, =2474 % 6748
T, =16695N

100x b = 166%35

3-75

{Tl _TZ}E
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= 16695
100
h=16Tcm
Q. 4. (a) Derive the relation between second moments of area and the produocts of area.
Ans.Given, Weight of ladder w = 850N
Length of ladder L = 48 =6m
Angle made by ladder with horizomal,

o =65
W, = 750N
L =4dm

Ly=L-L =é-4=2m
Lety = co-efficient of fricuon between the ladder and floor. Verticle wall is smooth and hence there
will be no force of friction between the ladder and verticle wall,

Let AB is the ladder and G is the middle point of the ladder at which the weight 850 N is acting. The man
of weight 750 N is standing at £ Atthis position, the ladder is at the point of sliding. This means that ladder at
A will be start moving towards right.

Hence, a force of fricion £, =pR, will be acung towards left.
R, =Normal reaction at A
Ry =Normal reaction at B
R, =830+ 750

=1600N
Ry =F, =pR, =px 1600
=1600uN
B, = ABsin 65°
=6 cos 65°
=6x= 04220
=2.535T cm

Ac
Lo

E?E =1267m

4, = Aecos 65°
=( AB - Be)cos 65"
R.ﬂ' KR{' =35ﬁ]x /‘n + 750 )‘H
16000 = 5437 = B50= 1267 + 750 (L8452
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_ 171085
T 869924
n=0199
Q. 4. (h) Define the following :
(i} Principal Axes (il Moment of Inertia

Ans. The product of mass & velocity of a hody 15 known as momentum of the body.

The product of mass moment of inertia & angular velocity of a rotating body is knwon as moment of
THTTR LT GF :ngtll?lr NIOMERETLm

Let d ,, =Mass of clementary mass
r= Radius of mass '’
o = Aaguler velocity of body
v=Linear veloviy of wass o " =wx p
:dm ¥ P
=:.Irm X0
Moment of momentum of elementary mass ' " about 0.
= Momentum = radius
={d, %, jxr
=dy % 03}

Jdu > wid,

But moment of momentum is also known as angular momemum,

Q. 5. Explain why equilibrium of a concurrent force system is guaranteed by having
E(F), =0, (M), =0,and Z(M,), =0. Axes d and ¢ are not parallel to the xz plane, Moreover the

axes are oriented so that the line of action of the resultant force cannot intersect both the axes.
Ans. Force at C=4000N
B =2500N

Maoment at £3 = 2000 Nm

Distance AC =1m
BC=15m
C=08m
BD=07m

Resultant of the System : Thiz means to find the resultant of all the forees & also the point at which the
resultant is acting,

There arc 2 verticle forces only,
Hence resultant R = 4000-2500

=1500N acting downward
The point at which the resultant is acting is obrained by taking moments about point 4
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A =4000x ]
=4000Nm
Moment at D =2000Nm
Moment at resultant force (R) about A
= 1500 x
1500 % x =250

.t=—%-5£ =0.166 m
1500

Q. 6. A high speed land racer is moving at a speed of 100 m/sec. The resistance to motion is
primarily due to the aerodynamic drag, which for this speed ean be approximated as 0.2 V2 N with Vin

m/sec. IT the vehicle has a mass of 4000 kg what distance will the vehicle coast before its speed is reduced
to 70 m/sec 7

Ans. Given,
Initial Yelocity of body u="0
g =980m/s’

| E—
h=ut+—gi*
23’
L..»
=0+ gt
EH
1 2
h =—glt-1
; 231 }

1
hy =EEU ~2)

h—h, =~;gr" —%g{r—u!

égﬁz—n—nﬁaggu‘mu’+l—au

=—g(2t-1)
58

Distance covered in the last but one second,

5 I 3
ey I =7
glr-1) 2gl[-’ )

glle =17 =(r-2)%]

gl +1-2—(1* +4-41))

B b= Bl bd | b ] e

g(2r-3)
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1
G
| 3
2%-3) -
zg{ )

(2 ~3)
t

(a-1) 4
3

Ssec

h=

i
b= g

¢ :%x 98x 457 m

h=99225m
Q. 7. A particle moves with a constant speed of 1.5 m/sce along a path given by x = y*~ In y. Give

the aceeleration vector of the particle in terms of rectangular coinponents whea the particle is at the
position y =3 m. How many g's of acceleratioa is the particle subjected to ?

Ans. Thiven, Hetght of tower = 100 m
tatial velocity of Ist particle,
iy, =0
Hesght from the fool of the tower at which the 2 particles meet = 30 m
S, =100-30
=T0m
f=time
K =initial velocity

1 ¥
§=nr+—gt-
2.&'

=10 r++2!-r:'.'-'-3-ﬂr1

70

4.9

Case of 2Znd particle s=ul -—% gt’

*

§y =ut —-I-EB&':
2

I0=p x 398 —490x 378%
=378 -70

p =2645m'sec
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