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- 2018
APPLIED MECHANICS

fruifa wwa - fw w2 [Aftremas 3i% : 70

Time allowed : Threc Hours| [Maximum Marks : 70

Pr. () vy Ihard 8 9 A @ el via & 3w Al |

Note : Question No. | is compulsory. answer any FIVE questions from the remaining.
(i) ¥ 59T & T 9T ) FHAR T G 5 Hiord |
Solve all parts of a question consecutively together.
(iii) NeE% Y9 H1 79 G8 & IR Hiord |
Start cach question on fresh page.
(iv) @ ST & s 8 % R 7 A sgae & A 8 |

Onlv English version is valid in case of difference in both the languages.

1. () Se-SER gy e e |

Explain law of Parallelogram of Forces.

(i) 100 N st % 3ot B Yan 3 el 3 45° T 30° 0 femadl & e A |
Find the components of a force equal to 100 N in two directions making an angle
45° and 30° on both sides of its line ot action.

(i) 23 T vt wHenE g % e H 1 S Td Hifd |

Find the height of centre of gravity for given Trapezium thin lamina.
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(iv) ONH YR TH AT aaad W@ 2 | IR WIS N F M ama I s e, @

(v)

(1)

(1i)

(1)

(11)

IFhT UNUT 0T {1d HIRT |

A weight of 6 N is resting on a horizontal surface. If it is pulled by 4.8 N
horizontal force. find the angle of friction.

afe feret 3~ hit gfea Freitate wie 250 o 3% feeiatz wfE 150 81 @ 3= #)
Q&1 T HIT |

The indicated kilowatt power of an engine is 250 and break kilowatt power is
150. Find the efficiency of engine. (2x5)

TH FU G P, 2P, 33 P ud 4P 7t fianefiet @ | veet wel qmt w@ % ot W B
60° gE T ftat o % o= H BT 90° qur A uF A g9 F A" w5
150° & Tt 37k afeermdt =1 aitamor we faem wma $ifr |

A particle is acted upon by forces represented by P, 2P, 3+/3 P and 4P. The angle
between the first and second is 60°, second and third is 90° and third and foruth
15 150°, Find the magnitude and direction ot the resultant force. (8)

u foa 37 1 e, am v @ ) e waw s, 3W4rﬁa§18L*\J%W
33 & ford T i = o oa1 319 IR |

In a jib crane the lengths of jib. tie and post are respectively 5. 3 and 4 meter.
Find the forces in jib and tie to lift a load of 8 kN. 4)

2 m &l YT 0.5 kN R ) THaHH 9 1 S T 91 TE TR | e % A
A 70 m F TG 1.2 kN F1 R e # | verat o wfifrand w iR |
m%m@_m%!

A uniform beam is supported on two support 2 m apart. Beam is 2 m long and its
weight is 0.5 kN. A weight of 1.2 kN acts at 70 cm from left side of beam. Find
reactions at support. (4)

% 1.5 Hiex forsan &1 s foge w250 N 2, @ a6l 3 g wm1 2 S @few @ 30°
AT 45° 1 IV G4 & | S Y gt W wfatFEand ava SR |

A cylinder of 1.5 m radius and weighing 250 N is lying between two planes
which are making an angle of 30° and 45° with the horizontal. Find the reactions
at the planes by the cylinder. (8)
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rm = fom b feem W Z 3men #1 e % 3 il
Find the centre of gravity of Z section as shown in the following figure : (12)
i Hki [0 mm —)lG
2.5 mm
T K| [T
253 mm
- |
20 mm
E 1 D C 'Jl
Smm

A ' B T
20mm —’|

() TH 7 Hi ol gum A 1 o v 3y <an & Ay R R 3 39 | 450 @
A0 A 2, WY 3 DA 3 T o o 0.4 W T W T g
0.5 8 | 3 weh =afaa forae R Hi) & wr & 31 B, 98 Hid S ) 3 ge
ST A1 ]t Sa1gd fos g feraeft S e wg wE, w9 9% T O fene B
HTETH T I AW |
A uniform ladder of 7 meter rests against a vertical wall with which it makes an

angle of 45°, the co-efficient of friction between the ladder and the wall is
0.4 and that between ladder and the floor is 0.5. If a man. whose weight is one-

Ly

half of that of the ladder. ascends it. how high will it be when ladder slip ? (8)
(i) eIl = U Ui 1 gHnsy |
Explain differential Wheel and Angle. 4

6. () U d firen wman 2, urft ) waw 9w 28 misec ¥ 3 A wdEaT R | W

Tt & R B gE AR .ﬁ.(i FHvE Ty G vSd 2 ) @ & A
A AR | '

A stone is dropped into a well reaches the water with a velocity of 28 m/sec and

the sound of its striking the water is heard in 2§(— seconds after it 1s let fall. Find
h]

the velocity of sound. (8)

P.T.O.
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(i) T Rt 300 fiE g 3R 70 fiX I s m A g H s s 2 1 3R
7 foan At & an | 3 )% B0 TR 2, D veh B @ Frw B
=ifed ?
A hunter targets a bird sitting on a tree 70 meter high at a distance of 300 meter.

- . 4y . :
If projectile makes an angle of tan‘](g)wnh the horizontal. then at what

velocity hunter should fire the gun. 4)

(i) UTF w8 TH RIA & Rm & @A 8 15 km g fRd gt Rve ot R 3 gt
& | T e e 3 T 0 @ e e & e sif - e e
gufea et R aur 9w 10 e 4 thamm &t 2 | FE AT (a) =W (b) w=T
(¢) HATtHaq =1 |
A bus travels 15 km. [t starts from rest accelerates uniformly for first %minutes.
then runs at constant speed for 10 minutes and finally retards to end in rest in last

iminulcs. Find out (a) Acceleration (b) Retardation (¢) Minimum speed. (8)

(i) T EH 1.443 kN %1 3fsan 719 o gE S GHA 2 | 78 9 F 4 el o
THS & T f W 7 kg 5509M & fYvs st afen man 2 aen g fift & oifta e
I | g It # | ftrehan w9 i fime S g s fifsa |

A rope can with stand maximum tension of 1.443 kN. A body ot mass 7 kg is
tied to one end of this rod of length 4 meter and is rotated in a vertical circle
about another end. Find out maximum number of revolution per minute. 4)

& 2000 foperi=gea wit it Wwmgt 100 # 1 Y g/ W 36 Fft/ger & s an @ Iw it
IR =t T 2 | 3fe e wfediy 5 =g wffee =Ea @ At 39w 61 wifs sra fifve |

A train of weight 2000 kN is running on a slope of 1 in 100 with a uniform velocity of
36 kmv/hr in upward direction. If the track resistance is 5 N/kN. then find the power of
engine. (12)
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