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P1. A family is driving back home from holidays at a constant speed of 95 km/h for 180 km.
It then begins to rain, and the car slows down to 65 km/h. The entire trip took 4.5 h of
driving.

a. Find the total distance for the entire trip. (2 points)
b. Find the average speed for the entire trip. (2 points)
dy =180 km,t; = > =19 hty = teopq — t, = 45— 1.9 =26 h (2 points)
(a) dtotal = d1 + dz = dl + So X t2 = 180 + 65 X 2.6 = 349 km (1 pOint)
total distance 349 km .
(b) Average speed = ~oltime —ag = 77.5 — (1 point)

P2. A rock is thrown vertically upward fi

t@d (point A), with an initial speed of
16 m/s. Ignore air resistance.

a. Find the time takes the rock tg reach i maximum height (point B). (2 points)
b. Find the velocity of the rock N CYlocated 10 m above ground. (2 points)

B
y| i |E
Vg —
.
| X Ground
Taking positive y-axis upwards and origin at the ground:
a. v=1vy+at—->0=16+(—-9.8)t>t=1.6s (2 points)

b. v2 =v3 + 2a(y —y,) = 16% + 2(—9.8)(10-0) =60 > v = —7.7% (2 points)
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P3. Vectors with magnitudes A = 6.0 units and B = 4.0 units, are shown. Vector C is given
by the equation C =24 +B.

a. Find the magnitude of vector C. (3 points)
b. Find the direction of vector C , with respect to the positive x-axis. (1 point)
y
A
60°
—/ X

f’&%
C, =2A, + B, = (2)(—6)cos(60) — 4 sin(30) = —8.0 uni @ (1 point)

Cy, = 24, + B, = (2)(6)sin(60) — 4 cos(30) = 6.9 units (1 point)

C =,/C%+ C =10.6 units (1 point)

@ (1 point)

P4. A 50 kg hot air balloon can onlySmove uppvards due to a lifting force Fgz. Two people are
pulling it from the ground to E@ from flying away, as shown in the figure.

' = tan~? |§| — 408> 0 = 180° — 4

a. Find the magnitude of fig quired by the second person,

to keep the balloon at ¥ (2 points)
b. Find the upward accel8gatiofof the balloon if both ropes
break (F;, = F, = (1 point)
Taking positige y- wards Fp = 9815 N

Fg —mg — F,c088, — F,cos0, = 0 (1 point)
__ Fg—mg—F;cos64

F, = = 253.6 N (1 point)

cos0O,

Fp —mg = ma -
=B _ 983 1m/s? (1 point)
F, = 300.0 N
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P5. A box of mass m is sliding down on a rough inclined surface of angle 8 as shown. The

coefficient of kinetic friction between the box and the surface is y;, = 0.4.
a. Draw the free body diagram for the

mass m. (1 point)

b. Find the angle 6 so that the box slides

down with constant speed. (4 points)

0

a.
b.
m:y — axis: Fy —mgcosf =0 - Fy (Eq. 1) (1 point)
m: X — axis: Ffr + mgsinf = ma - gsm@ ma (Eq.2) (1 point)
The box is moving with constan (Eq. 3) (1 point)
From Egs. (1) & (2) & (3)

Urmgcosf —mgsinf = ,uk -0 = 22° (1 point)

O
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P6. A 60 kg student stands on a scale inside an elevator on the 4" floor of the science building.
As the elevator is uniformly accelerated downwards, it takes 9.1 s to reach the ground floor.
During this motion, the scale reads an apparent weight of 500 N.

a. Find the acceleration of the elevator during this motion. (2 points)
b. Starting from rest, find the average velocity of the elevator during this motion. (2 points)

Taking positive y-axis upward and origin at the 4™ floor. 6
Fy —mg = m(—a) » 500 — 60 X 9.8 = —60a - K (1 point)
- a =147 m/s? @ (1 point)

Y = Yo + Vot +-at? > Ay = 0 +—x (—1.47) x t? —60.9 m (1 point)

U= % - Uv=—=67m/s Q (1 point)

Or

v=v,+at->v=0+4+(-147) XYU —13.4m/s (1 point)

R 6.7@ (1 point)
O
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P7. Two blocks with masses my, = 12 kg and mp = 3.0 kg are connected through a

frictionless and massless pulley by a lightweight cord. A constant force Fis applied on my
accelerating the blocks as shown. The tension in the cord is 30.0 N.

a. Find the acceleration (a) of the system. (1 point)
b. Find the coefficient of kinetic friction (uy,)
between block A and the horizontal surface. (4 points)
a
y

X F=500N

30°

m, -

hK7ﬂ77ﬂl

a‘
My
. ‘e _ _ Fr—mpg _ 2 .
a.mg:y—axis: Fr —mgpg = mga - a == 0.2m/s \6 (1 point)
B

b. my:y — axis: Fy + Fsin(30) —myug =0
(1 point)

- Fy = myg — Fsin(30) - Fy =92.6 N @

ma: x — axis: Fcos(30) — Fr — Ff. = mya - (1 point)
— Fcos(30) — Fr — i Fy = mya - py, = Foos30) (1 point)
- U = 0.12 (1 point)
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