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- Note' Thrs questlon paper contams two parts A and B '
' - Part A-is compulsory which carries 25 ‘marks. Answer all quest1ons in Part A _
' "Part B:consists of 5 Units: Answer any one full question from each unit, Each -
- question carties:10 marks and may have a, b, cas sub quosuons : s
.P-AR:T-
Lo : : : (25 Marks)
1a) Two’ forces 15 N and 12 N are actmg ata pomt The angle between the forees'is
60 Flnd the magmtude and direction of the resultant.. = - [2M]
by A force F = (3i - 4j.+12k) N.acts at. point A (1, -2 3)m. What is the moment of
e the force about the point B: (2 1 2) my S - [BMI
~¢) _ State the main laws of dry fri¢Hion.” S e C2M]
d) A ropeis wrapped three L tind? cyhnder Determine the force: requ1red to o
© just support a weight of; ‘between the rope and the cyhnder [3M] Lol e
€):  State'and explaiti‘paralle ¥ [2M] ' v
f) - Derive the expression e "angular area about the base BMy -
S ..g) State the d1fference be near i and rotary motion. - 2M] -
~h) "~ Abody of ma : 1.8 rough horizontal plane is. pulled by aforceof . - - .
50 kN along ctertt e ‘acceleration of the body along the plane by,
. taking p = 0.2 between the-b the plane. . - - BM]
i) - SONCRp! ¢ harthpfiic motion ' L [2M]::

D :.' ' 5 initlally t rest: on a rough horlzontal surface (]J. 0 2) and
s of the body _m 5 se 1 [3M]

(50 Marks) '

: - 2.3) "_Two cyhnders of diameters 100 mm and 50 mm, welghmg 200 N arld 50N, .~
- . - respectively are. placed in a trough as. shown in.figure 1 Neglectmg the frtctlon '
o ﬁnd the reactlons at contact surfaces 1,2, 3 and 4




- et

b)- A rectangular p]ate of neg11g1ble welght is suspended by three vertlcai w1res as‘ -
" - shown in figure 2. _
i) Assume that the plate is subj ected to a concentrated vertlcal force g. Detemnne

the locatlon of the pomt of apphcatlon of Q 80 that the forces in the w:res are:

- equal:” HE
o) Calculate the forces in the wires 1f the. plate 1s subjectcd toa vert1cai constant'{ :
_ _"d13tr1buted load p per meter. , E s [5+5]

) me: system shown in ﬁgurc 3. Let:

' m. Find the resultant force and '

| E i .
HE : % 58 7 S
'Ffi,-\

Flgure. 3

tensmns in the cables AB, AC and AD for the system shown in ﬁgure 4 {5+5]

Fimlre: 4 _ )

b) A tumbuckle Fis tlghtened until the tension in cable AE is 5 kN. Determme the- o k



H

100 r.p.m.

sa)

Find the power transmj

e ahd”awvertlcal Wall 'The coefﬁclent of fr1ct10n between the ﬂoor and the Iadder is -
. _“7,0 4 and between the wall and the ladder 150.25. The Welght ef the ladder is 200 N

and 20-¢cm diameters: ]
in the belt is TkN, coef C

TS,

Ih ﬁgure 6, weighs 120 N. They' are tied together by a
S strin’g p‘ai:ra.l]% o t oefficient of friction between Wy and the plane
115 0.25 and b' el Wo-and the plane is 0.5. Detenmne the value of the angle G at

b) Detenmne the force P required- to start the wedge as shown in ﬁgure 7. The angle
- of frlctlon for all contact surfaces is 150 Neglect the welght of the wedge [5+5]

%



- ofradius 5 em from ‘the quarter circle of radius 10.cm, as shown in figure 8, abont

the given x-and y axis.

- b) Find the centroidal coordinates

¥

- ‘I*’i'gure:ig

- shown in figure 9. All dimensions are in mm.

of the shaded_ area with r'cferénce .t'{) the axes as

[5+5]

7.a) Determine the coordinates of the centroid of _
- intersection of a straight line y = mx and the curve y = kx? as shown in figure. 10,

¥

the shaded area formed by the

e

Figure: 10
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b)-.

ot

Determine the mass moment of inertia of a selid sphere-of radius.s:and mass.m

"+ about any axis. [5+5]

)

9.2})

b)
- accelerated for. 80 seconds durmg which it.makes 50 revolutions. Find the

1_0:.2&3

o i) Themanfvf

b)

to reach 100 revolutions pér lmnu%e

Two trams P and Q start from rest 31multaneously from statlons A and B are :
max1mum speeds of 90 KMPH and 72 KMPH respectlvely If they Cross each _
other midway between the stations, ﬁnd the distance between the stations and the
time faken by each train. .

A projectile is almed at a mark on the horlzontal plane through the pomt of
projection and falls 10 m short when the angle of projection is 15° while it
overshoots the mark by 25 m when the inclination is 40° Neglecting the air
resistanice, find the correct distance of target and the requlred angle:of projection

if the ve1001ty remains constant. _ [5+5]

OR
Two ad;acent ‘guns having the same muzzle ve1001ty of 350 m/sec fire

- simultaneously at angles of 8, and ; for the same target 51tuated at ‘the range of -

4200 m. Find the time difference between the two hits.
A wheel rotating about a fixed axis at 25 revolutions per mmute is uniformly

i) angular velocity at the end"’of thISi{:terval and i) time required for the velocity
: [5+5]

;*’ i

Two itien, my of mass", 50 g ancji/nz éf mass 75 kg, dive off the end of a boatof

mass m = 250 kg so thiat therr reative velocity with respect to the boat is 4 m/sec.

If the boat is initially a:\a find jts fmalveloity if:

1) Two men diye Sitilt angbusly ™

1 ass%’-?S-- g dn}es ﬁrst foHowed by the man of mass 50 ke.

iii) The man'of fnass:SO kgdwe&ﬁrst?oliowed by the man of mass 75 kg.

A particle 1§ movzﬁgfwnh 1T§ acegleration directed to and proportional to its

distance from"a: ﬁxe@ poinit, W§h6n the distance - of the particle from equilibrium

. position has- Value§ oﬁl 2 mand 1.5 m, the corresponding values are 5*in/sec and

11.4)

b)

3 m/sec. Determine. the: amphtude and time period of oscillation. : [5+5]}
S OR

A ball'of mass m = 5 kg is dropped on to a spring of stlffness k=500 N/m from a
height h = 10 cm. Find the maximum deflection § of the spring.

The frequency of a particle following SHM is 2 cycles per second. Its speed is
4 m/sec at its mean position. Find the distance between two exfreme positions.
Also find its speed when it is half way between mid-position and on extreme
position. , o [5+5]
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