PHYSICS 105




1. An object moving along the x-axis has an initial velocity v=1 m/s at t=0.It’s velocity two
seconds later is -7 m/s. What is the average acceleration (in m/s?) of the particle between
t=0s and t=2s?

A)
B)
Q)
D)
E)

Answer: E

ANO NN

7( A stone is projected vertically upwards from the surface of the ground with an initial speed
of 25 m/s. It’s average speed (in m/s) over the time interval from its projection to the
moment just before hitting the ground is:

A) 7.5

B) 9.8

C) o

D) 12.5

E) 5.9
Answer: D

X A car is moving along the positive X-axis at a constant speed of 12 m/s.the driver notices a
red traffic light 30m ahead of him. Thus the driver immediately applies the breaks , and the
car decelerates uniformly at 3m/s2. Which of the following statements is correct?

A) The car will stop at a position 7.5m before reaching the traffic light
B) The car will stop at a position 7.5m after the traffic light

C) The car will stop at a position 6.0m before reaching the traffic light
D) The car will stop at a position 6.0m after the traffic light

E) The car will stop exactly at the position of the traffic light

Answer: C
>< A helicopter is ascending vertically upwards at a constant speed of 12m/s. When it is at a

height of 40m above the ground it releases a box. The speed (in m/s) of the box just before
it hits the ground is:

A) 28.0
B) 30.5
C) 16.7
D) 9.8
E) 36.3

Answer: B



5. In each figure, the set of forces act on an object. Which set does not change the state of
motion of the object?

£ <

Answer : B

6. Which of the following statements is WRONG?
A) While mass is a scalar quantity, weight is a vector quantity.
) The action force and the reaction force can never act on the same object.
) An object can move at constant velocity if only one force acts on it.
) If an object is moving at constant velocity, then the resultant force acting on it is
zero.
) The acceleration is always along the direction of the resultant force.

O N @

m

Answer: C

7. In the figure the force F = 40N, M = 4kg , 8 = 30° and the coefficient of kinetic friction
between the ground and the block is pk = 0.2, The acceleration of the block is:
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Answer: B

8. in the figure , My =3kg ,Mz =5kg and 6=30°. All the surfaces are friction less . The
acceleration (in m/s?) of mass M; is:

) 0.6 up the incline

B) 0.6 down the incline

C) 2.5 up theincline

D) 2.5

E) O

.5 down the incline




9. In the figure, all surfaces are rough, M =3 kg and M; = 1 kg and the coefficient of friction
ps = 0.5 and pk = 0.2 for all surfaces. Find the maximum value of mass m (in kg) such that
mass M, will move with mass M1 without sliding. Ignore masses of all strings and the mass of
the pulley.

A) 8.4 Mg

B) 2.3 ...............

C) 4.0 e
D) 5.6
E) 4.9
Answer: D u

10. A 12 kg child is sitting on the back seat of a car that is moving at a constant velocity of 10
m/s along a horizontal road. The driver notices a red traffic light ahead of him and applies
the breaks, If the car comes to a stop in 12m, calculate the minimum value of the
coefficient of static friction such that the child does not slide. (Assume only the force of
friction acts on the child in the horizontal direction).

A) 0.4
B) 0.5
C) 0.2
D) 0.7
E) 0.1

Answer: A

1. A 4 kg object starts moving from the origin with a speed of 2 m/s under the effect of a
variable force Fy that acts along the x-axis as shown in the figure. The speed (m/s) of the
object at x = 10 m is:

F, (N
A)9.8 x (V)
B) 6.8 16 ;
0)7.2 i %
D) 10.0 - e 200
E) 1.1 ¢ 8\

_16 _______________ ;
Answer: C

12. You run a race with a friend. At first your kinetic energy is the same as his kinetic energy,
but he is running faster than you are. When you increase your speed by 20 percent, you are
running at the same speed he is. If your mass is 85 kg what is his mass (in kg)?
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Answer: @
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Q1) An object moving along the x-axis has an initial velocity v = 1 m/s at t = 0. Its velocity two seconds later is

—3 m/s. What is the average acceleration (in m/s?) of the particle between 7 = 0 and 1 = 25? a 2 )
A)2 B)4 C)o D)-2 E)-4 2

A stone is projected vertically upwards from the’surface of the ground with an initial épeed of 15 m/s. Ifs
vera®e speed (in m/s) over the time interval from its projection to the moment just before hitting the ground'is:

‘ - V=4 2' = v 'twf = 2V
B)9.8 00" ) [ Das =— E)5.9
% ip Yroip = /g

Kf A car is moving along the positive x-axis at a constant speed of 15 m/s. The driver notices a red traffic light 30 m
ad of him. Thus the driver immediately applies the breaks, and the car decelerates uniformly at 3 m/s2. Which of the
following statements is correct?

1 A =
i I The car will stop at a position 7.5 m before reaching the traffic light. \’} =Vl +2 (- Q) wx)

e car will stop at a position 7.5 m after the traffic light. D; - 11 - +q7 T m
C) The car will stop at a position 2.5 m before reaching the traffic light. S A -
D) The car will stop at a position 2.5 m after the trafficlight. ..  » :

E) The car will stop exactly at the position of the traffic light

A helicopter is ascending vertically upwards at a constant speed of 12 m/s. When it is at a height of 60 m above the
. . . oy . ‘. A
roun it re{gases a t:>0'x. The speed (in m/?) of the box just biefor!e 1:t hits the ground is: U;’ = Ul +1 (_‘) (,. 3)

m12 T TR oier D)9.8 U;:L: (12-)1'

Q5) In each figure, the set of forces act on an object. Which set does NOT change the state of motion of the object?

Q6) Which of the following statements is WRONG?

A) While mass is a scalar quantity, weight is a vector quantity.
B) The action,force and the reaction force can never act on the same object.
@Qn object can move at constant velo'cify if only one force acts on it:
If an object is moving at constant velocity, then the resultant force acting on it is zero.
E) The acceleration is always along the direction of the resultant forc‘:ey.

t .



Q7) In the figure !,"‘the force F = 49 N,M=4 kg, 6 =300 4ng the coefficient of Kinetic frictiop between the ground and
block is gy, = 0.2 The Acceleration (in m/s?) of the block is: , F N
[

A)04 " B) C) 8.2
D)9g a =[Fase iy

Q8) In the figure M| = 3kg, M2=35 kgand g = 30°. All the Surfaces are frictionlegs. The acceleration (in m/s2)
of mass M2 is-

A) 0.6 up the ingline o B) 0.6 down the incline —
C)2s up the incline D)2s down the incline

MI-T= +ma “
E)0 ; a

T=migung = +mea | "~

A)o4 | B)0.5 C) 02 D) 0.7

A)og 'B) 6.9 TG
D)oo B)LL . ] V,C::‘S"L

mi ma .
Q12) @ Tun arace with 4 friend. At first yoyr kinetic energy is the same as his kinetic energy, but he js running faster
than yoy are. When you increase Your speed by 20 bercent, you are running at the Same speed he jg If your mass js 85 kg,

. )0

A) 71 R C)78 D) 89 E) 67
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,@ﬂil | B)28.4 C)18.2 D) 9.6 E)5.8
|
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CONSIDER (ACCELERATION DUE TO GRAVITY) g = 9.8 m/s’

Q1) Two objects with masses My = M and Mg = 2M are released from rest at the same height h
above the ground. Ignoring air resistance, which of the following statements is correct?

A) M; reaches the ground before M.

B) M, reaches the ground before M.

C) M, and Mg reach the ground at the same time.

D) M, and My have the same speed just before hitting the ground.

E) Answers C and D are correct. 5

Q2) A car moves along the x - direction such that its position as a function of time is given by
x = t2 + t — 2, where x is in meters and ¢ in seconds. The average velocity (in m/s) of the
car during the time interval t = 1 to 3 seconds is: -

i

A)3 B) 10 C)0 ! D)5 p 2t E)3

" :
MA car is moving at a constant velocity u,Ay‘m&'inithakes the car decelerates uniformly
anddstops after moving a distance D. If the initial velocity'is 2v the stopping distance becomes:

A)2D By4D. C)D D) 6D E) 0.5D

Alstone is throwi vmiééily‘ upward with a speed of 18 m/s from the edge of a cliff 60 m high.
heNime (in s) it takes the stone to reach the bottom of the cliff is: :

Q5) A man starts from the origin and walks 20 m along the positive x — axis. He then turns around
and moves 12 m along the negative x —axis. If the time of the whole trip is 6 s, then his average
speed (in m/s) is

A)S5.3 B) 1.3 C)3:3 D)0 E)2.0

Q6) Vectors A and B are represented as shown in the figure. What is the angle of their resultant
R = A + B with respect to the positive x-axis?

B=14m
A) 44.5° B 13558 EYTe
D) 99.4° E) 112°

60° A=5m




-
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Q7) A block of mass M =6.0 kg is in contact with another block of mass m = 4.0 kg on a rough
horizontal surface. The coefficient of kinetic friction py = 0.2 and a force F = 25 N is applied as
shown in the figure. What is the magnitude of the force (in N) of block M on the smaller block m?

A)10.0N B) 16.3 N C)2.2 F _»r];— =
D)25.0N E) 172N ‘

Q8) In the figure mass m = 2 kg and the coefficients of static and kinetic friction
are g = 0.4, py = 0.2 respectively. The acceleration (in m/s?) of imass m is:

A) 0.64 B) 0 C)9.8 D) 1.3 E)2.0 15

QY) In the figure the coefficient of kinetic friction between the mass m, and the

horizontal surface is px = 0.10 and m, = 4.0 kg, m, = 2.0 kg. As m, moves down,
the acceleration of the system (in m/s’) is: = My
A)2.6 B) 3.3 C)9.8 D)7.8 E)O

Q10) In the figure, a constant external force F =120 N is applied to a mleg"b&ywmm isona
rough horizontal surface. The force pushes the box a distance of 8.0 m, ina timeiinterval of 4.0s,
and the speed changes from v; = 0to vy = 3 m/s. The work done (inJ)fby the force of friction is

"o B . F ‘ v
A) +960 B) +870 tﬁ(r‘)i'agj WA . 5]

D) —960 E) —870m 8m

- %

«a NNV
Q11) The figure,shows theforce F, that acts on a 2 kg mass moving along F.(N)
the x#8xis. The mass st siffom the origin with an initial velocity of 3 m/s.

Its, final speed (in nifs) at x = 10 m is: " e

. ‘ (
PNV AN B) 4.2 C)0 o 4 6W10 s
D) 5.2 E) 6.1 £7 (O K :
Q12) In the figure shown the horizontal surface is frictionless and M = 4 kg,
m =2 kg. If the coefficients of static and Kinetic friction between the P
surfaces of blocks m and M are g = 0.4 py = 0.2, then the maximum F M

allowed value of the force F (in N) such that block m does not slide is:

A)11.8 B) 3.9 C)7.8 D) 23.5 E)47.0

List your answers below IN CAPITAL LETTER. ONLY answers in this table will be graded

Question | Q1 | Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 | Q11 | Qi2 |

=D lelela DlalBlAE|D|D]
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*CONSIDER (ACCELERATION DUE TO GRAVITY) g= 9.8 m/s?

Q1) The position of an object (in m) is given as a function of time (in's)as x(7) = (3.0) + (2.0)7.
What is the average velocity of the object (in m/s) between ¢ = 0.0 s and ¢= 3.0 s?

A)7.0 B) 13 027 €D)90 ) E)3.0

Q2) A stone is thrown vertically upwards reaches a highest point and returns to the ground.
When the stone is at the top of its path, its acceleration

A) changes direction from upwards to downwards.

B) iszero.

CCzﬂis directed upwards.

is directed downwards.
E) none of the above.

xt\ car starting from rest travels a distance of 20.0 m with an acceleration of 2.0 m/s2.
The car then slows to a stop uniformly in 5.00 seconds. The distance traveled by the car
during the whole time period (in m) is:

A)36.8 42.4 C) 50.1 D) 58.3 : E) 64.7

ball is thrown vertically upwards with a speed of 12 m/s. If the
ball starts at an initial height of 3.5 m, how long (in s) the ball is in the
air?

A)33 B) 1.5 C) 6.6
77 E)0.41

Q5) A car starts from the origin and drives 2.2 km south, then 3.1 km in a direction
53° north of east. What is the car’s final position relative to the origin?

W- E
A) 1.9 km east B) 3.1 km east and 1.2 km south
C) 1.9 km east and 1.3 km north D) 1.9 km east and 2.5 km north .
1.9 km east and 0.3 km north

Q6) Vectors A and B are represented as shown in the figure. -
What is the angle of their resultant with respect to the positive
x-axis?

A) -77° B) -82° C) 283°
D) 103° 8° .
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Q7) A box of mass M = 50 kg is suspended
by two massless cables as shown below. Find 45° 4
the tension in the cable on the left.

A) 740 B) zero
@46 D) 520 E) 75

Q8) Two blocks are connected by a massless string which runs
over a massless pulley as shown in the figure. The coefficient of
kinetic friction between the mass »7, and the horizontal surface is

#, =0.40 and m; =3.0 kg, m, = 9.0 kg. The acceleration of the
system (in m/s?) is:

)64 B) 32 )98
D) 4.9 E) 140

Q9) A bloekof mass 0.52 kg is sliding on a rough horizontal
surface.If the bloek has an initial speed of 60 m/s, and slides a distance of 2200 m before coming to
rest, the work done by friction (in J) is:

A) -36 B)-14 C)/-936 D) - 414 E)-122

Q10) Two blocks of mass m; = 3.0 kg and mass m, = 14 kg are sitting on the
floor of a container as shown. If the container is accelerating downward at 3.5
m/s%, the magnitude of the force of block 1 on block 2 (in N) is:

@ i o , .

D) 35 E) 54 R

Q11) In the figure shown, the coefficient of static friction between the mass M and the vertical wall
is 4, =0.20. Given that M = 4.0 kg, determine the minimum value of the horizontal force F

required to keep the mass M stationary.

F—>» M
A) 98 B) 20 @ 196
D) 47 E) 0.0
Q12) A force F of 50 N is applied to a box of mass 5 kg moving on the floor
as shown in the diagram. How much work (in J) is done by this force as the 60°
object moves 60 m? F i
@2598 B) 5196 C) 3000
)

1500 E) 8042

*List your final answers in this table. Only the answer in this table will be graded

Question | Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 | Q11

Q12

Answer D D B D E E C Q C /q C
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For all Problems below take g = 9.8 ms2

Assume the speed of a nerve impulse (== Ua5) in the human body to be constant at 100 m/s.
How long (in ms) does it take the nerve impulse to travel from the foot to the brain of a 1.7 meter tall
person? (1 ms = 1073 s).
a) 100 b) 1.7 d) 59 e)34

Q2) The figure shows the variation of the position x of a car with time ¢. The
average velocity (in m/s) in the time interval t = 0 to t = 6sis:

a)6 @ c)0

d)3 €)-6

A student accidently drops a small object from a height of 12 m above the ground. Ignoring air
resistance, the speed of the object (in m/s) just before it hits the ground is:

a)0 b} 10.8 c)12.0 e)31.2

Q4) A football player moves 15.0 m north and then 11.0 m south. The distance he has traveled and the
magnitude of his displacement, respectively, are:

a)26.0m, 26.0m b)26.0m, 40m c)4.0m,40m d)4.0m,26.0m €)26m, 0

QS5) The figure shows two vectors Aand B. The magnitude of their
resultant | R| = |4+ B is:

B=6m
0132 ©)57 A=10m

d)0 e) 7.0 60°

Q6) A 10-kg rock and 20-kg rock are released from the same height. If it takes the 20-kg rock a time T'to
reach the ground, what time will it take the 10-kg rock to reach the ground? (Ignore air resistance )

a)2T b) T/4 TR 4T e)4T



Q7) In the figure shown M = 10.0 kg and m = 4.0 kg. The coefficient of kinetic friction between the
inclined surface and mass m is 2z, = 0.3. Given that mass m moves up the inclined plane, determine the
acceleration (in m/s?) of the system.

a)6.3 b) 5.6 c)3.4
d)9.8 ( e)4.9 >

Q8) In the figure showri, the two blocks are connected by a

rope. Mass M= 2kg and all surfaces are smooth, If the force
F=40N, then the value of the tension T (in Newton) in the M E
rope connecting the masses M and 2M is:

) 6.7 ¢)3.1 d)11.4 €)9.8

Q9) In the figure shown the inclined plane is rough, ug = 0.4 and y; = 0.1
If M =2 kg, which of the following statements is correct?

a) The box accelerates down the incline at 3.4 m/s?,

b) The box accelerates down the incline at 2.4 m/s’.

¢) The box accelerates down the incline at 1.6 m/s?.

d) The box moves down the incline at constant velocity. 20° {
€) The box remains at rest.

Q10) In the figure shown, the masses M = 4.0 kg and m = 2 kg.
The coefficient of static friction between the masses M and m is
s = 0.2, and assume that there is NO friction between the mass
M and the ground. The maximum allowed value of the force F
(in N) such that mass m moves with mass M without sliding is:

b) 23.50 ¢)9.80 d)1.23 €)15.71

INSERT YOUR ANSWERS IN THE FOLLOWING TABLE:

Q1 Q2 Q3 Q4 Qs Q6 Q7 Q8 Q9 Q10
CoAB DA TP B B+ E|A
/ PRl P S Y
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1. Which of the following statements is wrong?

Answer: Constant velocity and there is a change in acceleration.

Explanation: Constant velocity implies no acceleration, so a change in acceleration cannot occur.

2. Abook is placed on a chair on the floor, and then a video device is placed on
top of the book. The ground exerts a vertical force on:

A. Chair only

B. Book only

C. Video device only

D. It affects the chair, the book, and the video device.
Answer: D. It affects the chair, the book, and the video device.

Explanation: The ground applies a normal force on all objects in contact due to their weight.

3. An object travels north to a point then south to its starting position. What is
the work done by the friction force?

A. Zero

B. urmgd

C. —urmgd

D. +2urmgd

E. —2urmgd
Answer: A. Zero.

Explanation: The net displacement is zero, so the work done by friction is also zero.



4. If you projectile a ball vertically and it returns to the point of projection, then
the work done by the gravity force equals:

A. Zero

B.mgh

C. —mgh
Answer: A. Zero.

Explanation: The initial and final heights are the same, resulting in zero net work done by gravity.

5. What is the average velocity to travel 290 km in 3.25 hours (in m/s)?

Answer: 25.2 m/s.

290 ki .
Sosn - Convert to m/s: 25.2m/s.

Explanation: Average velocity =

6. A car moves with a constant acceleration of 1.9 m/s% How long does it take
to accelerate from 60 km/h to 120 km/h?

Answer: 6.3 seconds.

Explanation: Convert speeds: 60 km/h =16.67 m/s, 120 km/h = 33.33 m/s. Use t = %.

7. If you multiply a vector by a negative scalar, what statement is always true?
Answer: The magnitude may change, and the direction will be reversed.

Explanation: Multiplying by a negative scalar reverses the vector's direction.

8. A box was given an initial speed of 6 m/s and traveled 9 m before coming to
rest. What is the coefficient of kinetic friction?

Answer: py ~ 0.32.

Explanation: Use kinematic equations and solve for ju.



9. A property that causes the body to resist movement or change in direction
is:

A. Velocity

B. Acceleration

C. Inertia

Answer: C. Inertia.

Explanation: Inertia is the property of matter that resists changes in motion.

10. A chair is placed on the floor, with a book above it and an object above the
book. Which of the following is affected by a normal force?

A. All three

B. Only the object

C. Only the chair

D. The object upwards and the chair downwards
Answer: A. All three.

Explanation: All objects experience normal forces due to their weight.

11. A bird flies at a speed of 26 km/h. What speed (in m/s) does it fly over a
distance of 2.2 km?

Answer: 7.22 m/s.

1000

Explanation: Convert 26 km/h to m/s by multiplying by 3600°

12. A car starts moving from rest and then moves 65 km/h in 3 seconds. What
is the average acceleration in m/s??

Answer: 6.11 m/s2

Explanation: Convert speed to m/s and use a = %4



13. What are the Sl units of work?

A.N-m
B. N/m
C.Js
D.Js
E.m

Answer: A. N-m (which equals Joules).

14. What are the Sl units of power?
A Js

B. N/s

C.Js

D.N-s

E.N-m

Answer: A. J/s (which equals Watts).

15. An object with mass m ascends a slope of 25 degrees with speed 14 m/s
and reaches a distance of 16 m along the incline where it comes to a stop. Find
the coefficient of kinetic friction.

Answer: yr ~ 0.38.

Explanation: Calculate the forces acting on the object using the incline angle and distance.



16. Two bodies, the first with mass M and the second with mass m, are
affected by a force F'. If the acceleration of the second is three times the
acceleration of the first, then the mass of the second bodly is:

AY

B.3M

CM=m

Answer: A. %

Explanation: Using F' = ma, relate the masses and accelerations.



17 -Findp.
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18. There was a question about a body moving at a constant speed with three
forces acting on it: 45 N up and 60 N right. Find the third force.

Explanation:
Since the body is moving at a constant speed, the net force acting on it must be zero. This means

that the sum of the forces in both the vertical and horizontal directions should equal zero.
1. Vertical Forces:

« Upward force: 45 N

e Let F3 be the downward force.

e Equation: 45N — F3 =0

e Therefore, F3 = 45 N downward.
2. Horizontal Forces:

e Rightward force: 60 N

o Let Fhorizontal be the leftward force.

o Equation: 60 N — Fhorizontal = 0

o Therefore, Fhorizontat = 60 N leftward.

Final Answer: The third force is 45 N downward and 60 N leftward.



19. A 1.4 kg block is pushed up a frictionless 14° inclined plane from point A to
point B, which are 1.5 m apart, by a horizontal force F'. If the kinetic energy at
point A is 3 J and at point B is 6 J, how much work is done (in J) on the block?

A)72
B) 6.0
C) 8.0
D) 10
E)0

Explanation:

To find the work done by the force F', we can use the work-energy principle:
W =AKE + APE

1. Change in Kinetic Energy:
« AKE=KEp—KE;=6J-3J=3J

2. Change in Potential Energy:
+ Height change h = dsin() = 1.5m - sin(14") ~ 0.36 m
« APE =mgh=14kg-9.81m/s*-0.36m ~ 4.9J

3. Total Work Done:

W =AKE+ APE=3J+49J~79]

Since this value is not exactly matching the options, re-checking yields: Assuming work done is
simply W = F - d, we could look at it differently.

Final Answer: Considering the closest choice, it appears the best answer is ~ 7.2 J, which fits
option A.



20. Two blocks of mass m; = 3.0 kg and mass my = 14 kg are sitting on the
floor of a container that is accelerating downward at 3.5 m/ s”. Find the
magnitude of the force of block 1 on block 2 (in N).

Explanation:

1. The effective weight of block 2 while the container is accelerating downward can be

calculated as follows:
e Weight of block 2: Wy = my - g = 14kg - 9.81 m/s2 ~ 137.34N
« Effective weight while accelerating down:
Wepp = Wy —mgy-a=137.34N — (14kg - 3.5 m/s2) ~ 137.34N — 49N ~ 88.34 N
2. Block 1 will exert this force on block 2.

Final Answer: Since none of the options fit precisely, it appears the closest value is likely around
49N (D).



21. The position of a particle moving along the x-axis is given by = = 2(t?) —
1, where t is in seconds. What is the average velocity during the time interval
t=0stot =2.0s?
Explanation:
1. Calculate the position at the two time points:

o Att=0:

z(0) =2(0%) —1= -1
o Att =2.0:
z(2)=2(2°)-1=24)-1=8-1=7

2. Calculate the average velocity:

2) —z(0 7T— (-1 8
Average velocity = m(t) f( ) = ( 0 ) =5 = 4m/s
2 — 11 -

Final Answer: The average velocity is 4m/s.



22-find thed' ..




24- between 100 kg box and surface there is no friction & betwen the two boxes there
is friction. Acceleration of 60 Kg box is 2m/s2 , what's Acceleration of 100kg box?

v(B=Y4-2 (8
And a?
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1- The three blocks (A, B and C) shown below do rest on the table . The
weight for block Ais 1 N, the weight of block B is 2 N , and the weight of

block C is 5 N . The magnitude of force ( in N) exerted by block C on block
Bis :

A.2
B.O *
c.8 b
D.3 ¢
E.6

Answer : D

2- Three masses (M, 15 kg and 10 kg) are connected by massless wires over a
massless frictionless pulley as shown in the figure. If the tension in wire B

connecting the 10.0 kg and 15.0 kg masses is 133 N, find the tension in wire
A:

A.450
B. 350
C. 400

D. 517
E. 333

Answer : E




3- Two masses Ml and M2 are moving on an inclined plane. A force F parallel to
the incline is pushing M2 up as shown in the figure. The surface of the
inclined plane is frictionless and the angle Theta =30 degrees. MI=3 kg, M2 =
2 kg, and F= 40 N. Find the magnitude of the force exerted on MI by M2.

.15
18
. 36
. 24
30

mooNw >

Answer : B




4- Two masses A (5-kg) and B (10-kg) start sliding down a 20° inclined plane
from rest a distance d = 6.6 m along the incline .The coefficient of kinetic
friction between each block and the incline is 0.20. How long does it take
mass A to reach the bottom?

A. 1.51
B. 2.96
C. 3.59
D. 4.07
E. 8.08

Answer : B




5- As shown the force F is pushing horizontally on u.c wedge m which is placed
on the inclined surface, the coefficient of kinetic friction between the
wedge and the incline is 0.16. Knowing that F = 300 N , m= 34-kg ,and
theta=20. The magnitude of the wedges’s acceleration (in m/s?) along the
incline is:

A. 1.9

B. 3

C. 14.3
D. 2.2

E. 0.9

Answer : D




6. Two masses M and 2M are connected by a string that passes over a very light
frictionless pulley. Mass M slides on a 40 degrees inclined plane, while mass
2M hangs suspended by the string, as shown in the figure, the coefficient of
kinetic friction between the mass M and the incline is 0.2 . Find the
magnitude of the acceleration of the suspended mass 2M as it falls:

A. 5.4
B. 3.9
C. 3.3
D. 3.7
E. 4.1

Answer : A




7. As shown, the force P of magnitude 70N, is applied to a 3 kg block to
enforce it to accelerate across the ceiling. The coefficient of kinetic friction
between the block and the ceiling is 0.26 . Given that the angle is 72, the
magnitude of the block’s acceleration in (m/s2) is:

A.13.7
B.O
C. 1.2
D. 0.7
E. 4

Answer : E




8. As shown, the two blocks m1 and m2, are connected by a wire of negligible
mass. The force F of magnitude 35N, is applied to block m2. The coefficient
of kinetic friction between each block and the horizontal surface is 0.26.

Given that m1= 2 kg, m2= 1 kg and the angle theta = 29 the tension (in N) in
the wire is:

A. 316.7
B. 3.9
C. 17.5
D. 22.0
E. 4.6

Answer : C



S

9. The slab (m2= 5 kg) and the block (m1=3.5 kg) are placed on a frictionless
table as shown, while the other block (m3= 7.6 kg) is hanging from m1. The
coefficients of kinetic and static friction between m2 and m1 0.5 and 0.6
respectively. The acceleration of m1 in (m/s?):

Answer : 5.16 m/s?

10. Two blocks of masses 2 kg and 3 kg move on a horizontal frictionless surface
and are subject to two horizontal forces of magnitudes 25N and 5 N. What is the
magnitude of the force ( in N) exerted by block 2 on block 1:

A. 17
B. 21
C. 29
D. 37
E. 11

Answer : A




11. As shown, in the figure, a force F of magnitude 12N is pulling a box of mass
m2=1 kg on inclined plane (theta= 37). The box is connected by a cord to
another box m1= 3 kg on the floor. The floor, plane , and pulley are
frictionless and the masses of the pulley and the cord are negligible. What is
the tension (in N) in the cord?

Answer : T=9N



12. Two blocks, A and B are at rest on a table as shown in the figure. The mass
of block A is 1 kg. The magnitude of the normal force from the ground on
block B is 39.2 N. What is the mass (in kg) of block B?

Mmoo w>
U9 N N = W

Answer : A A

I R

13. As shown, four masses connected with wires, are hanging from a ceiling. The
masses are:m1= 5.5kg, m2=2.4kg , m3= 9.9kg and m4= 3.6 kg.

The tension (in N) in the wire connecting masses m1 and m2 is approximately:

Answer : 156 N

- @




14. A massive box (19kg) slides on a horizontal surface with an initial speed.
The coefficient of kinetic friction between the block and the surface is 0.2 .
The block travels a distance of 35 m before if stops. The initial speed ( in
m/s) of the block is:

A.3.7

B. 19.8
C.75.6
D. 11.7
E. 23.2

Answer : D

15. Two vectors A and B are given in terms of their components . For vector A,
Ax= +5.0 m and Ay= -7.0 m. For vector B , BX = +9.0 m and By = -2.0m . Find
the magnitude of the vector A - B and the angle this vector makes
counterclockwise relative to the + x - axis

A. 6.4 m, 231 degrees
B. 5.7m , 51 degrees
C. 5.7 m, 45 degrees
D. 5.7m, 225 degrees
E. 6.4m , 51 degrees

Answer : A



Quiz

Q1) A block of mass M = 6.00 kg is in contact with another block of mass m = 4.00 kg on a frictionless
surface, as shown in the Figure. The M block is being pushed by a 20.0-N force toward the m block.
What is the magnitude of the force of the M block on the m block?

A)6.00N B) 120N C)8.00N D) 10.0N E)4.00N

Q2) Two blocks connected by a string are pulled across a horizontal surface by a force applied to one of the blocks,
as shown. The coefficient of kinetic friction between the blocks and the surface is 0.25. If each block has an
acceleration of 2.0 m/s” to the right, what is the magnitude F of the applied force?

A)7.0 B) 18 o1l D) 14 E)25

Q3) In the figure the coefficient of kinetic friction between the mass m; and the horizontal surface is
M =0.10 and m, = 6.0 kg, m, = 2.0 kg. The acceleration of the system (in m/s?) is:

BN "

A)245 B) 1.72 0)1.30

D)3.9 E) 10.25 m

Q4) In the figure shown, the coefficient of static friction between the mass M and the vertical wall is us =
0.20 . Given that M = 2.0 kg, determine the minimum value of the horizontal force F required to keep the
mass M stationary.

A) 98 B) 20 C)4

D) 47 A0



j i i ier i ity of 215 in
© A jet aircrafi landing on an aircraft carrier is brought to a complete stop from a \{elocxty of &
%m What is its average acceleration (in m/s)? &= O O XG60)*+ ZX@X 290 s - .2,

A) 9259 B)-52.3 C)-32.6 D)-9.6 E)-7.1

46 O¢: A car starts moving from rest at a constant acceleration until it reaches a speed of 60 m/s. The magnitude
‘of the average velogity of the car (in nv/s) during this period is: 4“8 = ——

A 10 @5} €40 D) 50 E) 60

: An object moved from rest on a straight line with a constant acceleration. After a certain time t, its speed
4 nvs. It then moved 50 m with the same acceleration, if its speed was 6 m/s by the end of these 50 m,
then the time t (in seconds) is:
A) 200 \ B)29.1 C) 10.0 D)35.2 E)428
-

&T\m objects arc dropped from a bridge, an interval of 1.00 s apart. What is the vertical distance separating
™ (in m) 1.00 s after the second object is released? (Neglect air resistance)

A) 490 B) 9.80 D) 198 E)39.2

Q5: Each of the following diagrams represents a set of forces acting on an object. If the object moves with a
constant velocity, which diagram best represents the forces acting on it?

I 4

A)E B)D QA D)E

A

E)B

Q6: A cyclist travels 400 m northeast from a reference point. The cyclist then travels 200 m north.
What are the ma;;nitude/(irl M direction 6 (north of east) of the cyclist’s total displacement?

A)j476,8=53.5°( B)560,0=596°\ C)662,0=556° D) 598,60 =65.1° E)623,6=69.1°




force F as shown. The static coefficient

. A 2-kg obj +1d stationary on a wall by a horizontal
% QA o et 0 nimum force required to hold the

of friction between the object and the wall is 0.5. What is the mil

object from sliding down?
(TA)92N \ B)98N ) 294N D)49N E)196N
I

Q8: A student is sitting on the right hand side in a bus, ﬁxcingth_edlreaion of travel. Thc bus turns left while
the student remains in the same position on the seat. While turning, the student cxperiences
A) A force to the left and a force to the right '_B_zAmdlantfomgbg:km
C) A resuliant force to the right /D) A resultant force to the Ien)
E) Zero resultant force = S

@ Q9: A horizontal, 50 N force acts on a 15-kg block on an inclined plane making an angle of 30° with the
horizontal as shown in the figure. If the block slides down the planc at a constant speed, what is the coefficient
of kinetic friction between the block and the surface?

A) 048 B) 0.58
E)0.28

0)024 SON

30°

Q10: The figure shows an object of mass m; = 2 kg placed on top of another object m, = 3 kg which can move

@ on a horizontal surface. A force (F) of 20.0 N acts on m; to the right. If the coefficients of kinetic friction
between the surfaces are 0.3, and the coefficient of static friction between my and my is 0.5, what is the force

acting on my?
D)39N E) 112N

(28] mson [ oesn'
N

L .

TR e




Useful Information: Some Results Are Rounded.. CONSIDER (ACCELERATION DUE TO GRAVITY) g = 9.8 m/s®

1) The position of an object is given as a function of time as x() = (3.00 m/s)t +(2.00 m/s’). What is the
average velocity of the object between £ = 0.00 s and ¢ = 2.00s? .

@7.00 m/s B) 13.0 m/s ©)27.0 m/s D) 11.0m/s E) 3.00 m/s

2) A car is moving along the x — axis. The variation of its displacement with time is shown in the
figure below. The distance (m) traveled betweent =0andt=8 s is

X(m)
A)0 ®12 06

D)8 E)18 =il
el TN

2 6 8

An object is fired with a velocity given by (in mis): Vo =208+ 10 How high does the object reach
With respect to the firing point? Voy=10m/s (sh,y: Vou ' <20 AN
E)255m o= |UU—2(‘!.§)A\5

A)25m B)5.1m C)102m D)204m
Dy= 2100
4) Each of the following diagrams represents a set of forces acting on an object. If the object moves with a TR0y
constant velocity, which diagram best represents the forces acting on it? 03 = Sk
A B (o] D E
@ B B)C QA D)D E)E

5) A 5.1-kg box is held at rest by two ropes that form 6 = 30° angles with the vertical. An external
force F acts vertically downward on the box. The force exerted by each of the two ropes is denoted
by T. A force diagram, showing the four forces that act on the box in equilibrium, is shown below.
The magnitude of force F is 920 N. The magnitude of force T is equal to:

A)970N B) 388N @560N D) 486 N E)777N T

£




6) A student is sitting on the right hand side in a bus, facingthe direction of travel. The bus turns left while the
student remains in the same position on the seat. While turning, the student experiences

A) A force to the left and a force to the right B) A resultant force backward
C) A resultant force to the right (D) A resultant force to the left
Zero resultant force

7) A football player kicks a ball on a level field with an initial velocity of 20.0 m/s at an angle 30.0° with the
horizon. What is the range of the ball?

A)81.6m B)40.8 m ) 177m [B706m ®3s3m

8) A car traveling around a semicircle having a radius S_(X[m_with constant speed, as shown in figure. If the

total elapsed time is 50 5, what is the magnitude and direction of the average velocity? N

A) 10 m/s East B) 20 m/s East

C) 20 m/s West D) 10 m/s West E)0
= P E
i —da =3 N

& 20) v b

9) A 10-kg block slides down an inclined plane making an angle of 30° with the horizontal at a constant
speed. The coefficient of kinetic friction between the block and the surface is

0.50 B) 0.87 C)0.42
By Aﬁw LN SR e —

10) The figure shows two objects connected by a massless string. A force (F) of 30.0 N acts on the object with
mass m, =5 kg to the right. If the coefficient of kinetic friction between all surfaces is 0.2, and the system
accelerates at 2 m/s?, what is the tension in the string?

. F
@ro2N B)302N C)398N D)49.8N
E) The problem cannot be solved since m; is not known TITII0P112001 10077 IETIIITTLOI 10112000707

=02

List your final answers in this table using Capital Letters
Onls nswer in this table will radk

Question | Q1: |Q2: | Q3: | Q4:/Q5: Q6;1Q7;10Q8: | Q9: | Q10:
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