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Quiz #2 — Spring 2013
Phys 2110 — Sec 4
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1. a) A particle moves in a circle of radius 0.500 m with constant )
speed. If the magnitude of its acceleration is 3.00%, what is its w / AN

/ i a \
speed? / \

Its acceleration is centripetal, with a. = vz/r so solving for v gives
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v? =ra. = (0.500 m)(3.00%) = .50 % =  y=[1.221
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b) How long does it take the particle to make a complete revolution
(around the circle)?

Using the relation for circular motion, v = 2Tﬂ we get

T — 2rr _ 27T(0500 m) _

v (1.22m)

c) What is the direction of the acceleration of the particle? (You can draw it on the picture

for clarity.)

It is always ‘Towar'd the center ’ (from the current position of the particle) as indicated on the

figure®.

2. A 2.00kg mass is acted on by two forces; there is an
applied force of magnitude F,,, in one direction and a force . r,
of magnitude 3.00 N in the opposite direction. The mass has 200k
an acceleration of 2.203% in the direction of F,pp.

Find the magnitude of F,p,,.

Noewton's 2nd law sez:

Fuot,2 = Fapp — 3.00 N = ma, = (2.00 kg)(2.20%2) = 4.40 N

This gives

Fopp = 3.00 N +4.40 N =

!Canadian particles accelerate toward the centre.



3. A projectile is fired from ground level toward a big -
vertical wall whose base is 60.0 m away from the firing
point. When the projectile strikes the wall it hits at a A
height of 37.0 m and its time of flight was 3.25 s. " 37.’%
a) Find the components of the initial velocity of the / ‘

projectile.

} 60.0 m }

Withzo = yo=0,a, = 0and a, = —gand x = 60.0 m
at t = 3.25 s, the = equation of motion gives

60.0 m = 1,0(3.25) +0 = v, =185%

Since y = 37.0 m at ¢t = 3.25 s, the y equation of motion gives
37.0 m = vy(3.25 5) — 1(9.80%)(3.25 5) — Uy0(3.25 s) = 88.8 m

and this gives

(88.8 m)
= 090 o7 3m
"0 = (325 5) 5

b) Find the initial speed of the projectile and the angle above the horizontal at which it was
fired.

Initial speed was

vo = /v + USO =133.0%

27.3

Vz0

and the direction was

c) Find the speed of the projectile at the time it struck the wall.

At t = 3.25 the components of the velocity were
Vg = Ugo + apt = 18.57% + 0 = 18.57
Uy = Uy + ayt = 27.32 — (9.80%5)(3.25 ) = —4.55%

v=/vi+vl=]19.1%

You must show all your work and include the right units with your answers!

These give

, A v? 27r

g=980% A,=Acosf A,= Asinf A:,/Ai%—Az tanf = 3 a.= — UZT
@ r

Vp = Ugo + ayt T = Ty + Vg0t + %amt2 v = vio + 2a,(z — z0) T — Ty = %(vzo + v,)t

vy =y +ayt oy =yo ot +yatt vl =k +2a,(y — ) Y —yo = 5(vy0 + vt



