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P1. A car travels from the origin (O) to point A, with constant velocity of magnitude v; = 3 m/s. Then, it

travels back to point B with constant velocity v,. The average speed of the car for the whole trip (from

O to A and back to B) is 2 m/s.

a) Find the time it took the car to move from A to B? (3 points)
b) Find the velocity v of the car travelling from A to B? (1 point)
B o} A
| ] 1 > X
T rrr1rrrrtrrrrrerrrr’
-9-8-76-5-4-3-2-10123456789 (m)
total distance 10+9
Average speed = ——— = -t=95s
total time
X4 — X x 5
v1=A 0—>t1=—A=—=1.7s
tl (%1 3

t:tl‘l' tz_)tzzt_t1=95_17=785

P2. A student throws a ball upward with initial
the ball can fall to the base of the cliff 100 m b
a) Find the velocity of the ball when T§is 15 m

b) How long does it take for the r&gh the ground?

v: =vi+2a(y—y,) > v* = ( —9.8)(—85 — 0) = 2291

v? =2291 - v = 1479 = —47.9 M/

1 1
y =y + vt + Eat2 - —100=0+ (25)t + E(—9.8)t2

25+ /(=25)2 — 4(4.9)(—100)

4.9t% — 25t — 100 =
9t 5t—-100=0-t¢ 2(4.9)

ove the ground (point A)?

s while standing on the edge of a cliff, so that

. Ignore air resistance during the motion.

(2 points)
(2 points)

100 m |

= @
v 15m

ground

->t=774s
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P3. Three vectors with magnitudes,A = 5m,B = 2m,and C = 3 m are shown below. Vector R is given

byR =24 —B +3C.

a) Find the magnitude of vector R. (3 points)

b) Find the direction of F, with respect to the positive x-axis. y (1 point)
4
1
1
1
=

B i 7

1
R, =24, — B, +3C, = 2(A.c0s30") — (=B.cos60") + 3(0) = 9.7 m 60" i

R, =24, — B, +3C, = 2(A.sin30 ) — (B.sin60 ) + 3(=C) = —=5.7m

R= JR,% +RZ=/(9.7)2 4+ (-5.7)2=113m

Ry _5.7 o
tan = —=——=-0.59 - 0 = =305
R 9.7

X

P4. Box A (m, = 8 kg) lies on a rough table (u

.2), and is connected to a box B (mp) by a lightweight

cord as shown. When box B is released A moVes to the east with uniform acceleration a = 2 m/s?.

a) Find the tension in the ¢ord.

b) Find the mass of box B

Box A:

Fp = pmyg 2)( = 157N

— .
F,=mya- Fr = mya

~ Fr = mya + Fy, = (8)(2) + 15.68 = 31.7 N

Box B:

F—y) = mpd - Fr —mpg = my(—a)

Fr=mg(g—a) > mp =

(2 points)
(2 points)
A
B
o y
LI 4
F—) e
fr F
--------------- e A 4 - X
L r

mBﬁ 2
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PS. A 68 — kg student is standing on a scale inside an air balloon. When the balloon accelerates upward,
the scale shows 75 kg.
a) Find the apparent weight (in N) of the student. (1 point)

b) Find the magnitude of balloon’s acceleration? (2 points)

Fy =My qe9 =75 %Xx98=735N

Taking positive y-direction to be upward

Zl_*")y=m(_iy—>FN—mg=ma

Fy—mg 735 —666.4

- - m

a=— o8 =1.0 /52

P6. Two boxes A and B with equal mass (m, = mg =m) a ngcted by a lightweight cord as shown.
Find their acceleration when the system is released §om r gnore any force of friction. (4 points)
Box A: Taking positive y-direction to,be upwar

Zﬁy=mfiy—>FT—mg=m(—a)—>F = —a) (1)
Box B: Taking the positive iofl as shown

Zﬁx =md, > Fp —mg - Fp =m(gsin30" +a) (2)

g(1 — sin30")

MH&@2)»m ) ®m(gsin30" +a) » a= 5 v

a =245 m/sz
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P7. A centripetal force of magnitude 4 N acts on a 0.2 kg ball and keeps it in a horizontal uniform circular

motion of radius R = 15 cm.

a) Find the magnitude of the linear velocity of the ball. (2 points)
b) Find the period of the circular motion. (1 point)
F, 4
ag :EC__ZZ 20m/s?
v?





