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APPLIED MECHANICS
Time : Three Hours Maximum Marks 100
\ Note : i) Attempt total five questions outof eight.
Lo ot aTe § ) o v gel BIRA

// 1i) Incase of any doubt or dispute, the English
version question should be treated as final.

forelt oft e 5 g srerar farg i fRufey
SITSTT TS P U9 Y T HET STRAT

1. a) Four forces of 25, 20, 15 and 10N are acting

- simultaneously along straight lines OA, OB, OC

and OD such that ZAOB =45°, Z/BOC = 100°

and ZCOD = 125°. Find magmtude and direction

A  of resultant force. 10
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25,20, 15 3R 107971 & IR a1 Uep A1 TRA
Y137 OA, OB, OC &R OD ¥ 3121 39 bR
PRl IR Q& {5 LAOB =45°, ZBOC = 100° &R
ZCOD =125° gl q&vnd%aafﬁrqﬁmma%%n
ST |

b) erte Var1gnon s principle of moment and prove
10

%@mwm@w%@ﬁ%@ﬁ?sﬁﬁ@aﬁl

2. a) Find graphically the resultant force of following
like parallel forces P, = 20N, P, = 50N, P, =60N
and P, = 70N. Take distance between P and P,
as 40mm, between P, and P, as 30mm and
between P, and P, as 20mm. 10

X ot ey < e e AR et R

el S X P, =20 =g, P, = 50 g, P, = 60

=T 3R P, = 70 =7 P, @1 P, ¥ 9 g

40foft., P, e P, & dfer 31 30 et 3R P, e
P, dta dr &3 20 el 7Y

b) Three forces equal to 3P, 5P and 7P act

simultaneously along the three sides AB, BC and

- CAof an equilateral triangle ABC of sides ‘a’in

order. Find the magnitude, direction and position

of the resultant force. 10
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<fiT /o7 3P, SP &R 7P U A1 U ‘a’ Yol ATl

|aTg ST ABC &1 Yo AB, BC @1 CA %
3 HAGAR FRf aR @ &1 aRomd get @
- iR feem qer feufe sre o

3. a) Thejibof a wall crane is 5m long and postis 3m
high, the tie rod is horizontal. A weight of 100kN
is applied at the crane head. Calculate the tension
in the jib and tie. ‘ 10

T g1eTsh i o1 5 Hier ot § aiik dive 3 fiex
ST 81 9 B8 AR 31 ta 100 Reetiegest @
R 591 & 3et R R e (o) gam 31 R
3R TF B8 o THT 6 10 HRR |

b) Find the centroid of a 100mm x S0mm x 15mm
channel section. 10

100 et x 50 ). x 15 fopdt. arey 97t @re &
ao‘réﬁasgnaaﬁl

4. a) Abody of weight 500N is lying on a rough plane
inclined at an angle of 25° with the horizontal it
is supported by an effort (P) parallel to the plane.
Determine the minimum and maximum values of
P for which the equilibrium can exist. If the angle

- of friction is 20°. 10
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T fug oI TR 500 RIS & T el Sl
&Rt F 25° & P07 IR AT & TR T 81 54 T
SRIRT (P) S {25 et 3 FHIIR SR TR 8 GRT
AT T & 9% ~gAaH g ffead 961 P o )i
oRap o) gareen s+t % afS Trefor pror &1 71
20° &I | |

b) A load of 500N is lying on an inclined plane
where inclination with the horizontal is 30°. If
the coefficient of friction between the load and -

the plane is 0.4. Find the minimum force
required to pull the load up on a plane. 10

Teh 500 =g BT R Y& T e TR & 8 i

S ART A 30° RIT IR TAT T IR & ™

gyuT U1 0.4 & T 98 AT I 1T B S
R B T T R FR Sl AR Giel |

5. a) Thelarger and smaller diameters of a differential
wheel and axle are 80mm and 70mm respectively.
The effort is applied to the wheel of diameter
250mm. What is the velocity ratio? Find
efficiency and frictional effort loss when a load
of 1050N is lifted by an effort of 25N. 10
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A 80 fiHY. e 70 feft. 2, g
- 250 forfY. = aret 9@ oR SR T & Qe

ST &R | GeraT T yor SRRy gty ot s )

T 25 R & RN F 1050 =g BT R
3o T B |

b) A body is projected at such an angle that the

horizontal range is three times the greatest
height. Find the angle of projection. 10

uep foug W lvT IR gafia fosar <1 <@ & 6 o
ot IR IHDT 3t Sarg it i T 2
T&YOT T PI0T ST DY) |

6. a) An army truck of mass 5 tonnes has tractive
resistance of 150N/t. Find the power required

to propel the truck at a uniform speed of
36kmph 10

i) Up anincline of 1 in 100
ii) Onalevel truck and
iii) Down an incline of 1 in 100

F/2017/6034 PTO.



(6)

Teh 3TTHT T oo, FIdT G957 € &1 Uy
TfeRIg 150 =4/ Bl g i 36 foreft. wifey wier
<l Qep FHT TIIT & et 47 & ford ammasaes vifer
ST R
i) 100 1 aTeft gaH R SR Y AR
i1) TP FHHE Y )
iil) 1005 1 aTeft gt R i &t 3R

b) Define reversibility of machine and establish
condition for the reversibility of machine. 10

e & ufdadar @ oRaiiyg o1 qefi &
w%a@‘m%%ﬁm&wsﬁaﬁwﬁaaﬁl

7. a) Amanofmass60kg dives vertically downwards
~ intoaswimming pool from a tower of height 20m
He was found to go down in water by 2m and

then started rising. Find the average resistance

of the water. Neglect the resistance of air. 10

Teh 60 febarT. ST ATt 3TIgHT Tep 20 Hier Svarg
qret TTaR 3 ILATER A1 Y 3R Tl gt & gogam
gl g art 7 2 HieR TeRrE 9% AR SR ao
ST T TreyT 1| OTeft a7 i iR STl el
&A1 o HRIY I F0GHAF|

F/2017/6034 - Contd.....



™

b)  Define friction, limiting friction, normal
reaction, angle of friction and coefficient of

friction. 10
ooy, g gvor, e ufofesar, exfor o
eI oot ures ot AR R |

8. Write short notes on any five: . 4 each
i) Force and its characteristics '
ii) Systems of forces
iii) Triangle law of forces
iv) Lever and its classification
v) Couple and its characteristics
vi) Types of equilibrium
vii) laws of static friction
viii) Newton’s laws of motion
fobegl uTer uR wfarg fooguft o
1) 9 qUT DT vt
ii) el & P
iil) el & e @1 gy
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iv) R (STilerd) Ta gRieT FEffaor
V) W@Wﬁeﬁﬁﬁv

Vi) IR & UBR

vil) R wror 3 v

viil) =g & Ty &b Frm

Ly o
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