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P1. A bicycle travels with constant velocity from point P to point Q, by following the paths
A =60m, B =85m, and C = 55 m, as shown. The total time of the trip is 0.5 min.

a) Find the magnitude of the displacement of the bicycle. (3 points)
b) Find the average speed of the bicycle for the whole trip. (1 point)
D,=A,+B,+C,=0+Bcos30" +0=73.6m Q

R

D,=A,+B,+C, =A+Bsin30" +C=157.5m

————————————— <

--------------------- » X
D = |D2+D2%=,/(73.6)%+ (157.5)2 = 173.8m 7
s Dis.tance _ 60 + 85+ 50 _ 667 M/, $
time 0.5 x 60
P2. A car travels on X-axis from p int B in 2.5 s with constant velocity. Then, it
travels to point C with uniform a 1on 2 m/s?
a) Find the final velocit at point C. (2 points)
b) Find the average vel % the car for the whole trip. (2 points)
A B C
] | L
| Y [T [ Y PO BV PR R [ PR R [ MR BN O OO OO GO A
9-8-76-5-43-2-101234567 89 (m)

’ _E_xB_xA_O_(_S)_Zm/
B¢ t 2.5 S

ve = v + 2a(xc — xp) > ve = 6 /s

Ve=vgtat—->t=2s

Displacement Ax 8 — (-5
ﬁ=—p - =—=—( )=2.9m/5
total time At 2542
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P3. A ball is thrown upward with v, = 15 m/s from the edge of a building, so that later can
reach the ground. At 10 m above the ground (point A), the ball’s speed is 45 m/s. Ignore air

resistance.
a) Find the height (k) of the building. (2 points)
b) How long does it take for the ball to reach point A? (2 points)
Vo ?
v2=v§+2a(y—y0)—>v2=v%+2a(10—h) A ®
(—45)% = (15)* + 2(-9.8)(10 = h) > h = 101.8 m
Ya hi
: @ @
! X = y10m
Ground

vV =vy+at —————————
—45=154+(-98)t >t =6.1s &
P4. Two boxes A (m, = 8 kg), and B (mp %g)are in contact and placed on a rough surface

(ur = 0.2). When a constant force ks applied to box A, the acceleration of the system is

2 m/s?. @
(2 points)

a) Find the contact forg & een box A and B.

b) Find the m ni e force F . (3 points)
F

Box B

Z Fy=mpay = Fpp — wmpg = mpa

VLT L DI TONT DX AS T ST RIS IS IS TOIT IV E

Fyp = mg(a+ pueg) > Fap = 19.8N

Box A:

Fg=p,(m,g+ Fsin30")

Z F, = mya, — Fcos30 — F 5 — ,uk(mAg + Fsin30) = mya

_ Egp+my(ueg +a)

= s - > F=672N
c0s30° — pisin30 -
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P5. A box (m = 18 kg) 1s sliding down a rough inclined surface with uniform acceleration

6.5 m/s?, as shown in figure.
a) Draw the free-body diagram of the mass m. (1 point)

b) Find the Kkinetic coefficient of friction (u;), between the box and the surface. (3 points)

S

Z F, =ma, - mgsinSSo — Fg =ma

Fpo = m(gsin55° - a) - Ff =275N

F F
fr fr
Frp=p X Fyop =—=—>"— 5y =027

Fy  mgcos55

P6. A person of 80 kg mass is standl on a sdgle inside an air balloon that is moving upwards.

The scale shows 62.5 kg. Find t ude and the direction of the acceleration of the
balloon. (4 points)
Fy = .5 X9.8=6125N

ZFy=may—>FN—mg=ma

Fy—mg 6125 —80x9.8 m
a=—"-= 30 =-214 /52
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P7. A coin is placed 17.0 cm from the axis of a rotating turntable. The coefficient of static
friction between the coin and the table is pg = 0.3. Find the maximum frequency of the

turntable to keep the coin from sliding off the table. (4 points)

2 2

F mv F mv
D Fp == (R, Hmg =

v = [rlisg > v =07 M/

v
—_—— 1
f=5—=065 /s
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