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A 1.00-kg object is observed to have an
acceleration of 10.0 m/s® in a direction
30.0° north of east (Fig. Question No .2).
The force F; acting on the object has a
magnitude of 5.00 N and is directed north.

Determine the magnitude and direction of

Fig Question No.Z

the force Fy acting on the object?
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,}. Two objects with masses of 3.00 kg and 5.00 kg are connected by a light string that passes
nJer a light frictionless pulley to form an Atwood machine, az in Figure Ouestion No 3
Determine (a) the tension in the string, (b) the acceleration of each object,
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8. An inclined plane of angle O= 20" has a spring of {orce constant

k= 500 N/m fastened securely at the hoitom so that the spring 1s {{" ~ g
! _" "'IIP’

parallel to the surface as shown in Figure to the nght. A block of

~ Mmass me= 3 50 kg is placed on the plane at a distance d = 0.300 m [, @
}é- from the spring. From this pnsiimn. the block 15 F!'-.'l_ll..‘w'.'[L‘IJ. | dffhrﬂ

1
r ; / s i
t’\ L.}-;Q downward toward the spring with speed v= 0.750 m/s By what B . &
distance is the spring compressed when the block mox entaryly ;i
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comes to rest?
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9. A block of mass m = 5.00 kg is released from &) ' -
-

point A and slides on the frictionless track f B
shown in Figure to the right. Determine 1TF ®
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(a) The block’s speed at points B and C and i i sl | B N
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(b} The net work done by the gravitational force 11 b 11 zoomi |
on the block as it moves from point A to point C " | 1 'l 1 Pl
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10. A single conservative force acting on a particle within a system varies as F= (- ax + fx i w

and /7 are constants, F is in newton's, and x is in metors.
for the system,

Based on this, (a) Calculate the potential energy function U{x) associated with this force

taking /=0 atx=0.
n kinetic energy of the system as the particle moves

(b) The change in potential energy and the change i

from x = 2.00 m to x = 3.00 m.
(¢) Is this force conservative or not? Justify you answer.
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Part I11: WORRK OUT PROBLEMS (17.5pts)

onstant acceleration

0.0 mauh with ©
h constant

200 it wil

fromm rest o
peeds up from rest o
locity after reaching its CrUIsImg -"'*F”-":d-

I. Ag soon as a traffic light turns green, & caf speeds up

9 (00 miM/s. In the adjoining bicycle lane, 2 cychst s
13.0 mi/h's. Each vehicle maintains constant ve

aeceleration
{a) For what time interval is the bicvele ahead of the car? -
i : o i .ql '."‘I Z o
(b} By what maximurm distance does the bicycle lead the car 7 -I'. S . -
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2 You fire a ball with an initial iap-c:d':l.t'":.m
angle £ above the surface of an incline, which 5
itself inclined at an angle of o above the
horizontal as shown in the Figure 1o the Right

Find the distance, measured along the
o the point when

Launching a ball from an nclined ramp.

(a)
sncline. from the launch point &
the ball strikes the incline
(bYWhat angle @ gives the maximum range,
measured along  the incline? lgnore  air
resistance.
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connected to the end of a cham, in a horzontal circle. The athlete 15 able to
he increases the length

3. An athlete swings a ball, LE
rotate the ball at the rale of & rev/s when the length of the chain 15 0,600 m. When

to 0.9 m, he is able to rotate the hall only 6 rev/s. 3 ;
(a) Which rate of rotation gives the greater speed for the ball? "TT /
acceleration of the ball at Brev/s? 1\,[ A

¢ (b) What is the centripetal
{n]mmisﬂm::enuipﬁla! acceleration at 6 rev/s? e lA,
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Part I: Fill in the blank spaces with the correct answers (4pts)

{. A car traveling at a consiant speed of 45.0 m's passes 8 trooper on a motoreycle h'wﬂ :
billboard. One second after the speeding car passes he billboard; the trooper sets out from & flibdard to
catch the car, accelerating at a constant rate of 3.00 m/s2. The trooper will then take _&L_.H;_' Lme
long to overtake the car?

2. A pebble is released from rest al- < artain height and falls freely, reaching an impact speed of 4 m/s al

the floor. Next, the pebble is thrown 'Lljuwn with an initial speed of 3 m/s from the same height. Its speed
: e

at the floor 15 __5"_ _ms. \

3. A cannon with a muzzle kpeed of 1000 ms s used to start an avalanche on @ mountain stope. The
target 1s 2000 i fron 5113{51111un horizontally and 800 m above the cannon. The cannon is fired at an

angle of 1_hm‘?_=a‘mn‘sfit ¢ horizontal?
1 1 horiz @kEIEmE_Z{H 3

4. A firefighter, a distance d from a burning building, directs a stream of water from a fire house at angle
8. above the hunrﬁaa%tak. If the initial speed of the stream is v;, the water will strike the building at a
7 'm.

height of [t AW & ~f= hruald -Q%mig‘}, a*
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5 A horizontal force P e I N must be applied 1o a
large block of mass Af shown in Figure right, so that the two blocks
m, and m; TEMAins stationary relative to M! Assume all surfaces
and the pulleys are frictionless. Notice that the force exerted by the

string accelerates My o, N o ./
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Part 1I: Give a short and precise explanation for the following questions (4pts)

| State the Newton's law of gravitation and justify the statements of !g-’.,epiv:r's law of planetary motions

(2.5pts)
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2. Explain the difference hetween Conservative and Non - conservative for ith examples for m@

class (1.5pt)
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3. State the following Laws.

a) Newton's 1% law of motion !
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An object moves in a circular path with constan speed v,
ject chnstant? Explain
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