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RIVIE-Second Year, First Semesterfixamination, 2024

Kngineering Dynamics
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Full Marks: 160 = o . . . me 3.0 Hours
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Amww any Five (8) (}ue stious. All carry f:QuaI Marks. .
IAssume any missing data wiﬂz _pmpe% jusz’zficaz‘ibﬁs
Take a:caeierczfion diie to gl'(z'vi{y,- & = 9‘;81m/sz}
1. The: posmon vector of a. nrtlcle movmg in 1he x-y plane is givcn ‘vy r‘m 2062 + 2 t3 J

' ‘WhCI\?‘ ¥isin mm and ¢ is in seconds. (‘alculaie the radius of curvature p of the parh at
£+2s. ‘ ‘ :

2. A jet plane flying at a constant velocity v at-an-altitude of #=8 km is tracked by a radar
located at O (vefer Fig (¥2) directly below the line of flight. If the angle # is decreasing at
the rate of 6.023 rad/s when 8 = - 66°, determme # at this instant and magnitude of the
velocity ofihe plane. S
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3 Reicn Fig Qd The small vehlole has a mass of 30 kg and is glven an mmal velocity
vo = 8m/s “atthe bottom of the circular track. Calculate the. veloclty % of the vehicle
and nouna% reaction R on its wheels as it passes the position at Wthh ¢ = 30° Neglect
’mct:on D() NO[ USE J;NIRG 41* THOD '
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4. Refer Fig Q4. The small sphme of mass: m is Fastened to the end of the ugld rod of
: negllgtble mass freely plvoled at 0 A horlzontal force P2, constant in magnitude and
direction is applied to the. rod initidlly at rest in the vertical posmon g = 0 . Calculate
the veiocny of the sphere when § = 30(’ if P 20N, m—-Z kg, b= - 0. 6 m and =08 m.
USE ENERGY METHOD. : T :

5. Rcfer }ug QS The wh@ci roﬂs thhout shppmg and Its pOSlthﬂ is. con‘uolled by the |
~ motion of the slider B. If B has a conqtant veiocﬂy of 250 mm/s to the left, determine the
angular velocity of AB emd_velocxty of ccntre_(} of the Wheel when &= 0. '
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. Refer ¥ig Q6. The coefficient of friction at both ends of the uniform bar is 0.4,
Determine the maximum horizontal acceleration @& which the truck may have without
causing the bar to slip.
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