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Kuwait University — College of Science — Physics dept. — PHYS 101 Fall 2025/2026 (November 29, 2025)

Part I: Short Problems (2 points each)

SP1. A block of mass m = 22 kg is pulled by a constant force F up a frictionless incline , as shown. If the

block moves up the incline at constant speed, find the magnitude of the force |F|.

F—mgsinf =0
F=mgsinf =110 N

30°

SP2. Two blocks (my; = 7 kg, m, = 3 kg) are in contact on a horizontal, frictionless surface, as shown. A

horizontal force F = 30 N is applied to block 1. Find the magnitude of the force that block 1 exerts on

block 2.

F
— my |m,

F=(my+my)a |
B F _30_3 )
a_(m1+m2)_10_ m/s

F12 =mya = 3(3) =9N

SP3. A constant net force F = (314 4j) N acts on an object that starts moving from the origin at t = 0 and

reaches a position 7 = (121 + 16§) m at t = 4s . Find the average power delivered by F.

w=F.§ =3(12) + 4(16) = 100

AW 100
=——=25W

P, =— =
w At 4
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SP4. A box of mass 5 kg, which compresses a spring (k = 900 N/m) by 0.2 m, is released from rest such
that the spring pushes the box along a rough horizontal surface (¢, = 0.45), as shown. Find the maximum

distance S that the box will travel. (Note: The box is not attached to the spring).

S
—_—

YYYYYYY)
IAAAANAN
AAAAL

v\

Wtot=%+Wn+M/S+Wfk=AK=O

1 -
0+0+§kx2—fk5:0 x=02m

%(900)(0.2)2 ~ (0.45)(5)(10)S = 0

S$=08m

SP5. A 0.5 kg ball is connected to a light string and rotates in a vertical circle of radius 3 m, as shown. If

the string breaks when the tension reaches its maximum value of 33 N, what is the maximum speed the

ball can have while continuing to rotate? -
* 4 e ™
/,, \\
7 *
I,l N\
Maximum speed at the botttom: 7 | lg
2 \
T—mg = = r y
R N ]
0.5v3 % l/
33 _ 5 — max \\ L’
3 g, e
Vmax = 13 =
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Part I1: Long Problems (3 points each)

LP1. Box A of mass 10 kg rests on a rough horizontal surface (u; = 0.4, y;, = 0.37) is connected to box
B of mass 3 kg by a light string that passes over frictionless light pulley, as shown.

a) Find the static friction force acting on box A.

A

For my:
T—f=0 ) ‘-
For mg: B '
mpg —T =0

So, f,=mpg=30=30N

b) A pulling force |F')| is applied to box B. Find the magnitude of the minimum pulling force |F|
required to make the boxes start moving.

For my: A

T_fsmax =0

For mg:

Fin +mpg —T =0

SO, Frin = fsmax - mgg lF

Frnin = 1, (myg) = mpg

Fim = 0.4(100) =30 = 10 N

c) After the boxes start moving, find the magnitude of the pulling force |F| required to make the boxes
move at constant speed.

For my:

T—fi=0

For mg:

F+mgg—T=0

So, F = f, —mpg = u,(mug) — mpg
F =037(100) =30 =7N
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LP2. A small block of mass m = 0.5 kg passes through point A with a speed of 5 m/s. Its path is frictionless
until it reaches the section of length L = 12 m, where the coefficient of kinetic friction is u. The indicated
heights are h; = 4mand h, = 2 m.

a) Find the change in the gravitational

potential energy as the block moves

from A to B.

AUy = —wpg = —mgh; = —0.5(10)(4)
= =207

b) Find the speed of the block at point C.
EA = EC

1, 1
mgh, + Eva =mgh, + Emvc

1 1
20 + 5(0.5)(52) =10+ E(O.S)(vcz) => v, =8.1m/s

¢) If the block completely stops at point D, find p,,.

ED _EC = Wfk

0 ——mv2 = —pmgd

N =

1
-2 (05)(8.1)? = —1(0.5)(10)(12)
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Part I1I: Questions (Choose the correct answer, one point each)

Q1. You pull horizontally on block B, as shown, causing both blocks to
A

accelerate together as a unit. Which of the following correctly

B e Pyl

represents the free-body diagram of block B if the table is frictionless?

Horizontal table

Fr 4

: : : ®

Q2. A 30 kg boy stands on a scale while riding in the elevator. If the scale reads 330 N, then the elevator

is moving:

* downward with increasing speed.
@ downward with decreasing speed.

* upward with decreasing speed.

* upward with constant speed. : ;

Q3. The work done by a radial force (F1qq) 0N an object moving in a circle from point A to point B with
increasing speed is:

A
Ow = N\
* W =AK
* W=|ﬁtan||§|
* W=|ﬁrad||§|
B

Q4. A particle is under the influence of a net force along the x-axis whose E.(N)
X

graph is shown. Which of the following statements is true about its initial

speed (v;) at x; and its final speed (vy) at x;?

@Ui>'l7f

* v <V

* vi=vf¢0

* vy =vr=0



