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Q1-(25 pts) The positions of objects 1 and 2 are given in metersasr;, = (t? — 2) 1, and 75 =

(2t — 8) jrespectively.
a) Find the displacement of object 1 during the time interval from t=1 to t=3 seconds. (6 pts)
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b) Find the acceleration of object 17 (6 pts)
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c) What is the velocity of object 1 relative to object 27 (6 pts)
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d) What is the closest distance between these two objects during their motion? (7 pts)
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Q2-(25 pts) A projectile is launched with initial speed
of voon an inclined plane at t=0 as shown in the figure.
The inclination angle of the surface 6= 450 The
gravitational acceleration is g.

a) Find the time projectile lands on the incline. (12 pts)
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b) Find the distance of landing point from the launch point. (13 pts)
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Q3-(25 pts) A block of mass m is pressed against a vertical wall
with a constant force of magnitude F at an angle 6 with the
horizontal, as shown in the figure. The magnitude of the
gravitational acceleration is g. The coefficients of static and kinetic

frictions between the block and the wall are usand ucrespectively.  ~ ~ 41 Ms Hi

a) Find the minimum magnitude of F for which the block does not

slide down. (6 pts) To P?{J{x} slide do-n, g}am\ M4t b2 N uppd drac Foen
3 B ® ¥ feet & o Fam 2@ -Fpz 0 ($F=0)
| My , 2.
/ Si\’\g | (9‘)6’ e N A (< o)
[ s PN Fransin & « Feo i L Fy=2)

- (V%
- P
?‘p = FM s G f‘gf =~ pp — Dpan N -

\ w e S psFp
St - Fran S € < R MscasE

b) Find the maximum magnitude of F for which the block does not slide. (6 pts)
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¢) When the magnitude of F is less than the minimum the block starts to slide down. Find its
acceleration. (6 pts)
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d) Below which angle 6 will the block be impossible to move up? (7 pts)
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Q4-(25 pts) A block of mass M is attached to a vertical rod by
means of two strings. When the system rotates about the axis of

the rod with angular velocity w, the strings are extended as shown 5
in the figure. I
a) Draw a free body diagram for the mass M. 6 M
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b) If the tension in the upper string is twice the tension in the lower string, find the angular
velocity w of the system in terms of the other parameters.
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c) Find the angular velocity at which the tension in the lower string becomes zero.
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