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1. A) A ball is dire
ted downward with an initial velo
ity of v = 2.0 ±
0.1 m/s. After a time t=0.40 ± 0.04 s is passed, the ball hits

the ground. What is the initial height y ± ∆y (both value and

un
ertainty)? Assume g=9.80 m/s2 (no un
ertainty)

1



B) A ro
k is thrown verti
ally upward from ground level at time t =
0 s. At t = 1.5 s it passes the top of a tall tower, and 1.0 s later

it rea
hes its maximum height. What is the height of the tower?

2



2.

Two ve
tors are presented as:

~a = 3.0̂i+ 5.0ĵ,
~b = 2.0̂i+ 4.00ĵ

Find:

i ~a×~b,

ii ~a·~b,

iii (~a+~b)·~b,

iv The 
omponent of ~a along the dire
tion

of

~b. (Hint: b̂ = ~b/|~b|))

3



3. A ski jumper leaves the ski tra
k moving in the horizontal dire
tion

with a speed of 25.0 m/s as shown in Figure. The landing in
line

below her falls o� with a slope of 35.0◦.

Where does she land on the in
line?

4



4. An ele
tron with a speed of 1.2 × 107 m/s moves horizontally into a

region where a 
onstant verti
al for
e of 4.5× 10−16 N a
ts on it. The

mass of the ele
tron is 9.11× 10−31 kg.

Determine the verti
al distan
e the ele
tron is

de�e
ted during the time it has moved 30 mm

horizontally.

5



5. In Figure, let the mass of the blo
k be 8.5 kg and the angle be 30◦.

Find:

i the tension in the 
ord.

ii the normal for
e a
ting on the blo
k.

iii If the 
ord is 
ut, �nd the magnitude of

the resulting a

eleration of the blo
k.

6
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1. A) i Given two masses, m1 = (100.0 ± 0.4) g and m2 = (49.3 ±
0.3) g, what is their sum,m1+m2, and what is their di�eren
e,

m1 −m2, both expressed with un
ertainties.

ii What is the absolute and per
entage un
ertainty in the 
al-


ulated area of a 
ir
le whose radius is determined to be

r = (14.6± 0.5) cm? (Hint: ∆A = 2πr∆r )

You should be using the 
orre
t number of signi�
ant

�gures in your result.

1



B) The position of a parti
le moving along an x-axis is given by x(t) =
12t2 − 2t3, where x is in meters and t is in se
onds.

i Determine the a

eleration of the parti
le at t = 3.0 s.

ii What are the maximum positive 
oordinate rea
hed by the

parti
le and the a

eleration of the parti
le at that instant?

2



2.

Three ve
tors are given as:

~A = î− 5k̂,
~B = 3̂i− 2ĵ,
~C = 5̂i+ ĵ + k̂

Find:

i

~A· ( ~B + ~C),

ii

~A· ( ~B × ~C),

iii The angle between

~A and

~B,

iv The angle between

~A and

~A× ~B,

3



3. In �gure given below, a stone is proje
ted at a 
li� of height h with an

initial speed of 42.0m/s dire
ted at angle θ0 = 60◦ above the horizontal.
The stone strikes point A in 5.50 s after laun
hing.

Find

i the height h of the 
li�,

ii the speed of the stone hit at

point A,

iii the maximum height H rea
hed

above the ground.

4



4. A boy whirls a stone in a horizontal 
ir
le of radius 1.5 m and at height

2.0 m above level ground. The string breaks, and the stone �ies o�

horizontally and strikes the ground after traveling a horizontal distan
e

of 10 m. What is the magnitude of the 
entripetal a

eleration of the

stone during the 
ir
ular motion?

5



5. The blo
k shown below moves down at a 
onstant speed. If the blo
k

has a mass of 26 kg and the 
oe�
ients of kineti
 (µk) and stati
 (µs)

fri
tions are 0.3 and 0.4, respe
tively;

i Draw free body diagram for the blo
k,

ii Determine the magnitude of applied

for
e.

6



�zmir Kâtip Çelebi University

Department of Engineering S
ien
es

Phy101 Physi
s I

Midterm Examination

De
ember 01, 2023 14:30 � 16:00

Good Lu
k!

NAME-SURNAME:

SIGNATURE:

ID:

DEPARTMENT:

INSTRUCTOR:

DURATION: 90 minutes

⋄ Answer all the questions.
⋄ Write the solutions expli
itly and 
learly.

Use the physi
al terminology.

⋄ You are allowed to use Formulae Sheet.

⋄ Cal
ulator is allowed.
⋄ You are not allowed to use any other

ele
troni
 equipment in the exam.

Question Grade Out of

1A 15

1B 10

1C 10

2 20

3 20

4 20

5 20

TOTAL 115



This page is intentionally left blank. Use the spa
e if needed.



1. A) The side of a 
ube of metal is measured to be (1.60±0.05) 
m and

its mass is measured to be (30.1±0.4) g

i Find the perimeter of one fa
e of the 
ube with the un
er-

tainty.

ii Find the volume and un
ertainty in the volume.

iii Determine the density of the solid in kilograms per 
ubi
 me-

ter and the un
ertainty in the density.

You should be using the 
orre
t number of signi�
ant

�gures in your result.

1



B) A ro
k is thrown verti
ally upward from ground level at time t =
0 s. At t = 1.5 s it passes the top of a tall tower, and 1.0 s later

it rea
hes its maximum height. What is the height of the tower?

2



C) An airplane is �ying in a horizontal 
ir
le at a speed of 480 km/h
as given in the �gure below. Its wings are tilted at angle θ = 40◦ to
the horizontal. Assume that the required for
e is provided entirely

by an �aerodynami
 lift� (FL) that is perpendi
ular to the wing

surfa
e.

i What is the radius of the 
ir
le in whi
h

the plane is �ying ?

ii What is the magnitude of FL if the air

plane has a mass of 240 ×103 kg ?

3



2. Three ve
tors are given by ~a = 3.0̂i+3.0ĵ−2.0k̂,~b = −1.0̂i−4.0ĵ+2.0k̂,
and ~c = 2.0̂i + 2.0ĵ + 1.0k̂. Find (a) ~a.(~b × ~c), (b) ~a.(~b + ~c), and (
)

~a× (~b+ ~c).

4



3. A proje
tile is shot from the edge 
li� 120 m above ground level with

an initial speed of 60 m/s at an angle of 30◦ with the horizontal.

i Determine the distan
e X of point P
from the base of the verti
al 
li�.

ii What is the velo
ity v at point P in

magnitude-angle notation and in unit-

ve
tor notation?

iii Find the maximum height rea
hed by

proje
tile above ground.

5



4. A blo
k of mass m1 = 6 kg on a fri
tionless plane in
lined at angle

θ = 60◦ is 
onne
ted by a 
ord over a massless, fri
tionless pulley to a

se
ond blo
k of mass m2 = 8 kg as given in �gure below.

What are

i the magnitude of the a

eleration of

ea
h blo
k?

ii the tension in the 
ord?

6



5.

Two blo
ks (m1 = 4 kg and m2 = 1 kg) on
a rough horizontal surfa
e (µk = 0.2 for both

blo
ks) are pushed to the left by a horizontal

for
e F1 = 80 N . Another for
e F2 = 20 N
is verti
ally pressing the blo
k m2 to the sur-

fa
e. There is no fri
tion between the blo
ks.

Use the 
oordinate system as depi
ted in the

�gure. Take g = 10 m/s2.

i Find the normal for
e ve
tors (use unit ve
tor notation) exerted

by the surfa
e on ea
h blo
k

ii Find the fri
tional for
e ve
tors on ea
h blo
k

iii Determine the a

eleration ve
tor of ea
h blo
k.

iv Find the a
tion-rea
tion for
e ve
tors exerted by ea
h blo
k on

the other.

7
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1. A) The side of a 
ube of metal is measured to be (1.60±0.05) 
m and

its mass is measured to be (30.1±0.4) g

i Find the perimeter of one fa
e of the 
ube with the un
er-

tainty.

ii Find the volume and un
ertainty in the volume.

iii Determine the density of the solid in kilograms per 
ubi
 me-

ter and the un
ertainty in the density.

You should be using the 
orre
t number of signi�
ant

�gures in your result.

1



B) The position of a parti
le moving along an x-axis is given by x(t) =
12t2 − 2t3, where x is in meters and t is in se
onds.

i Determine the a

eleration of the parti
le at t = 3.0 s.

ii What are the maximum positive 
oordinate rea
hed by the

parti
le and the a

eleration of the parti
le at that instant?

C) A heli
opter is as
ending (move upward) verti
ally with a speed

of 5.40 m/s. At a height of 105 m above the Earth, a pa
kage is

dropped from the heli
opter. How mu
h time does it take for the

pa
kage to rea
h the ground? [Hint: What is v0 for the pa
kage?℄

2



3



2. Ve
tors

−→
A and

−→
B lie in an xy-plane.

−→
A has magnitude 8.0 and an

angle 130

◦
; B has 
omponents Bx = −7.72 and By = −9.20.

i What are 5
−→
A ·

−→
B and 4

−→
A × 3

−→
B in unit ve
tor notation?

ii What is (3̂i + 5ĵ) × (4
−→
A × 3

−→
B )? Find magnitude and angle of

resultant ve
tor.

4



3. A ball is shot from the top of a building with an initial velo
ity of 18

m/s at an angle θ = 42◦ above the horizontal.

i What are the horizontal and verti
al 
omponents of the initial

velo
ity?

ii If a nearby building is the same height and 55 m away, how far

below the top of the building will the ball strike the nearby build-

ing?

5



4. Consider the system shown in �gure with mA = 9.5 kg and mB =
11.5 kg. The angles θA = 59◦ and θB = 32◦.

i Draw the free body diagrams for blo
k A
and blo
k B.

ii In the absen
e of fri
tion, what for
e F
would be required to pull the masses at a


onstant velo
ity up?

iii The for
e F now is removed . What is the

magnitude and dire
tion of a

eleration of

the two blo
ks?

iv In the absen
e of F , what is the tension in

the string?

6



5. In Figure, blo
ks A and B have weights of 44 N and 22 N, respe
tively.

i Determine the minimum weight

of blo
k C to keep A from sliding

if µs between A and the table is

0.20.

ii Blo
k C suddenly is lifted o� A.

What is the a

eleration of blo
k

A if µk between A and the table

is 0.15?

7
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1. (Measurement) Cal
ulate z and ∆z for ea
h of the following 
ases:

i z = x− 2.5y + w for x = (4.72± 0.12) m, y = (4.4± 0.2) m,

w = (15.63± 0.16) m.

ii z = wx
y

for w = (14.42± 0.03) m/s2, x = (3.61± 0.18) m,

y = (650± 20) m/s.

iii z = x3
for x = (3.55± 0.15) m.

iv z = A sin y for A = (1.602± 0.007) m/s, y = (0.774± 0.003) rad.

Answer: i) (9.4± 0.5) m ii) (0.080± 0.005) m/s iii) (44.7± 5.7) m3

iv) (1.120± 0.006) m/s

1



2. (Measurement) The side of a 
ube of metal is measured to be (1.60±0.05)

m and its mass is measured to be (30.1±0.4) g

i Find the perimeter of one fa
e of the 
ube with the un
ertainty.

ii Find the volume and un
ertainty in the volume.

iii Determine the density of the solid in kilograms per 
ubi
 meter

and the un
ertainty in the density.

Answer: i) 4a=(6.40±0.20)×10−2 m ii) V=(4.10±0.38)×10−6 m3

iii) ρ = (7.34± 0.69)× 103 kg/m3

2



3. (Measurement) A 
ir
ular disk with a radius of (8.50±0.02) 
m and a

thi
kness of (0.050±0.005) 
m.

i Find the perimeter of the 
ir
le with the un
ertainty.

ii Find the volume and the un
ertainty in the volume.

Answer: i) 2πR = (53.4±0.1)×10−2 m ii) V=(1.1±0.1)×10−5 m3

3



4. (Motion Along a Straight Line) The position of a parti
le moving along

an x-axis is given by x = 12t2 − 2t3, where x is in meters and t is in
se
onds.

i Determine the a

eleration of the parti
le at t = 3.0 s.

ii What are the maximum positive 
oordinate rea
hed by the parti-


le and the a

eleration of the parti
le at that instant?

Answer: i) a(t = 3 s) = −12 m/s2 ii) x(t = 4 s) = 64 m, a(t =
4 s) = −24 m/s2

4



5. (Motion Along a Straight Line) A heli
opter is as
ending verti
ally with

a speed of 5.40 m/s. At a height of 105 m above the Earth, a pa
kage

is dropped from the heli
opter. How mu
h time does it take for the

pa
kage to rea
h the ground? [Hint: What is v0 for the pa
kage?℄
Answer: t = 5.21 s

5



6. ((Motion in Two and Three Dimensions) A ball is shot from the top of

a building with an initial velo
ity of 18 m/s at an angle θ = 42◦ above
the horizontal.

i What are the horizontal and verti
al 
omponents of the initial

velo
ity?

ii If a nearby building is the same height and 55 m away, how far

below the top of the building will the ball strike the nearby build-

ing?

Answer: i) vxo = 13 m/s vyo = 12 m/s ii) y = −33 m

6



7. (Motion Along a Straight Line) A boy sees a �ower pot sail up and then

ba
k past a window 1.5m high. If the total time the pot is in sight is

1.0s, �nd the height above the top pf the window that the pot rises.

Answer: 1.5 cm

7



8. (Ve
tors) For the following three ve
tors, what is 3 ~C · (2 ~A× ~B)

~A = 2.00̂i+ 3.00ĵ − 4.00k̂,
~B = −3.00̂i+ 4.00ĵ + 2.00k̂,
~C = 7.00̂i− 8.00ĵ

Answer: 540

8



9. (Motion Along a Straight Line) A stone is thrown verti
ally upward.

On its way up it passes point A with speed v, and point B, 3.00 m

higher than A, with speed

v
2
.

i Cal
ulate the speed v and the maximum height rea
hed by the

stone above point B. At the instant when the �rst ball is on its

way up at point B, se
ond ball is thrown upward from the ground

and with an initial speed of

3v
2
.

ii How long after the se
ond ball is thrown does it take if the two

balls are to meet at the point A.

iii What is the height of the point A above the ground if the two

balls are to meet at the point A.

Answer: i) v = 8.86 m/s h = 1.00 m ii) t = 1.36 s iii) y = 9.00 m

9



10. (Motion Along a Straight Line) A juggler performs in a room whose


eiling is 3.00 m above the level of his hands. He throws a ball upward

so that it just rea
hes the 
eiling.

i What is the initial velo
ity of the ball?

ii What is the time required for the ball to rea
h the 
eiling? At

the instant when the �rst ball is at 
eiling, the juggler throws a

se
ond ball upward with two-thirds the initial velo
ity of the �rst.

iii How long after the se
ond ball is thrown did the two balls pass

ea
h other?

iv At what distan
e above the juggler's hand do they pass ea
h other?

Answer: i) vo = 7.67 m/s ii) t = 0.782 s iii) t = 0.587 s iv)

h = 1.31 m

10



11. (Ve
tors) Ve
tors

−→
A and

−→
B lie in an xy-plane.

−→
A has magnitude 8.0

and an angle 130

◦
; B has 
omponents Bx = −7.72 and By = −9.20.

i What are 5
−→
A ·

−→
B and 4

−→
A × 3

−→
B in unit ve
tor notation?

ii What is (3̂i + 5ĵ) × (4
−→
A × 3

−→
B )? Find magnitude and angle of

resultant ve
tor.

Answer: i)5
−→
A ·

−→
B = −83.58, 4

−→
A × 3

−→
B = 1135.4 k̂

ii) |(3̂i+ 5ĵ)× (4
−→
A × 3

−→
B )| = 6620.5, θ = −31◦ OR = 329◦

11



12. (Ve
tors) Given two ve
tors,

~A = 5i − 6.5j and

~B = −3.5i + 7j. A

third ve
tor

~C lies in the xy-plane. Ve
tor ~C is perpendi
ular to ve
tor

~A, and the s
alar produ
t of

~C with

~B is 15.0. From this information,

�nd the 
omponents of ve
tor

~C.
Answer: Cx = 8.0 and Cy = 6.1

12



13. (Motion in Two and Three Dimensions) The position of an obje
t mov-

ing along an x axis is given by x = 3t− 4t2 + t3, where x is in meters

and t is in se
onds.

i What is the obje
t displa
ement between t = 3 s and t = 4 s?

ii What is its average velo
ity for the time interval t= 1 s and t = 3
s?

iii Is there ever a time when the velo
ity is zero ?

iv What is the its instantaneous a

eleration at t = 2 s?

Answer: i) 12 m ii) 0 m/s iii) 0.45 s, 2.21 s iv) 4 m/s2

13



14. (Motion in Two and Three Dimensions) A 
ertain airplane has a speed

of 290.0 km/h and is diving at an angle of θ = 30.0◦ below the hori-

zontal when the pilot releases a radar de
oy (see Figure below). The

horizontal distan
e between the release point and the point where the

de
oy strikes the ground is d = 700 m.

i How long is the de
oy in the air?

ii How high was the release point?

Answer: i) 10 s ii) 893 m

14



15. (Motion in Two and Three Dimensions) You throw a ball toward a wall

at speed 25.0 m/s and at angle θ0 = 40.0◦ above the horizontal (as

given in �gure below). The wall has a distan
e d = 22.0 m from the

release point of the ball.

i How far above the release point does

the ball hit the wall?

ii What are the horizontal and verti
al


omponents of its velo
ity as it hits

the wall?

iii When it hits, has it passed the high-

est point on its traje
tory?

Answer: i) 12 m ii) vx = 19.2 m/s, vy = 4.8 m/s iii) NO

15



16. (Motion in Two and Three Dimensions) A 2.7 kg ball is thrown upward

with an initial speed of 20.0 m/s from the edge of a 45.0 m high 
li�.

At the instant the ball is thrown, a woman starts running away from

the base of the 
li� with a 
onstant speed of 6.00 m/s. The woman

runs in a straight line on level ground. Ignore air resistan
e on the ball.

i At what angle above the horizontal should the ball be thrown so

that the runner will 
at
h it just before it hits the ground?

ii How far does she run before she 
at
hes the ball?

Answer: i) theta0 = 72.5◦ ii) 33.3 m

16



17. (Motion in Two and Three Dimensions) A ball is hit at ground level.

The ball rea
hes its maximum height above ground level 3.0 s after

being hit. Then 2.5 s after rea
hing its maximum height, the ball

barely 
lears a fen
e that is 97.5 m from where it was hit.

i What maximum height above ground level is rea
hed by the ball?

ii How high is the fen
e?

iii How far beyond the fen
e does the ball strike the ground?

Answer: i) 44.1 m ii) 13.4 m iii) 8.86 m

17



18. (For
e and Motion - I) Consider the system shown in �gure with mA =
9.5 kg and mB = 11.5 kg. The angles θA = 59◦ and θB = 32◦.

i Draw the free body diagrams for blo
k

A and blo
k B.

ii In the absen
e of fri
tion, what for
e F
would be required to pull the masses at

a 
onstant velo
ity up?

iii The for
e F now is removed . What is

the magnitude and dire
tion of a

eler-

ation of the two blo
ks?

iv In the absen
e of F , what is the tension
in the string?

Answer: ii) 140 N iii) ~a = −6.7 m/s2î iv) 17 N

18



19. (For
e and Motion - I) Figure shows three blo
ks atta
hed by 
ords that

loop over fri
tionless table. The masses are mA = 6 kg, mB = 8 kg
and mC = 10 kg.

i What is the a

eleration of the sys-

tem?

ii When the blo
k are released, what is

the tension in the 
ord at the right?

iii When the blo
k are released, what is

the tension in the 
ord at the left?

Answer: i) a = 1.63 m/s2 ii) TC = 81.67 N iii) TA = 68.6 N

19



20. (For
e and Motion - I) A 1130 kg 
ar is held in pla
e by a light 
able

on a fri
tionless ramp shown in the �gure. The 
able makes an angle of

31.0◦ above the surfa
e of the ramp, and the ramp itself rises at 25.0◦

above the horizontal.

i Draw a free-body diagram for the 
ar.

ii Find the tension in the 
able.

iii How hard does the surfa
e of the ramp

push on the 
ar?

Answer: ii) 5460 N iii) 7220 N

20



21. (For
e and Motion - II) Two blo
ks of masses m1 = 1 kg and m2 = 2 kg
are suspended by a 
ord from a pulley whi
h is atta
hed to in front of

a wall as shown in �gure. A horizontal for
e of 8.3 N is applied to

se
ond blo
k and the 
oe�
ients of stati
 and kineti
 fri
tions between

the wall and the se
ond blo
k are 0.4 and 0.2. Cord and pulley are

massless and pulley is fri
tionless.

If the blo
ks, whi
h are initially at rest,

start moving when they are released;

i Draw the free body diagrams for

both blo
ks.

ii Find the a

eleration of the blo
ks.

Answer: ii) a = 4.49 m/s2

21



22. (For
e and Motion - II) Figure shows an initially stationary blo
k of

mass m on a �oor. A for
e of magnitude 0.500mg (where m is the mass

and g is the gravitational a

eleration) is then applied at upward angle

θ = 20◦.

What is the magnitude of the a

eleration

of the blo
k a
ross the �oor if the fri
tion


oe�
ients are

i µs = 0.600 and µk = 0.500

ii µs = 0.400 and µk = 0.300?

Answer: i) a=0 sin
e no motion ii) 2.17 m/s2
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23. (For
e and Motion - II) A stone whi
h tied to a rope is rotated in a


ir
ular path with a 
onstant speed V in 
lo
kwise dire
tion as given

in �gure below. At point A, the rope is breaking up and the stone is

released. The radius R of the 
ir
ular path is 0.50 m.

If the period of the motion is given as

T = π/20 s 
al
ulate;

i Magnitude of the 
entripetal a

el-

eration, a.

ii Time required that the stone hit the

ground, t.

iii Maximum height of the stone with

respe
t to ground, ymax.

Hint: Choose the point A as your origin of the your referen
e frame.

Answer: i) 800 m/s2 ii) 4.11 s iii) 20.91 m
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24. (For
e and Motion - II) An astronaut is rotated in a horizontal 
en-

trifuge at a radius of 5.0 m.

i What is the astronaut's speed if the 
entripetal a

eleration has

a magnitude of 6.0g? (g is the gravitational a

eleration)

ii How many revolutions per minute are required to produ
e this

a

eleration?

iii What is the period of the motion?

Answer: i) 17.15 m/s ii) 32.7 rev iii) 1.83 s
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25. (For
e and Motion - II) A 28.0 kg blo
k is 
onne
ted to an empty

2.00 kg bu
ket by a 
ord running over a fri
tionless pulley as shown in

the �gure. The 
oe�
ient of stati
 fri
tion between the table and the

blo
k is 0.45 and the 
oe�
ient of kineti
 fri
tion between the table

and the blo
k is 0.32. Sand is gradually added to the bu
ket until the

system just begins to move. Answer: i) 10.6 kg ii) 0.88 m/s2

i Cal
ulate the mass of sand added to the

bu
ket.

ii Cal
ulate the a

eleration of the system.
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26. (For
e and Motion - II) A 4.00 kg blo
k is atta
hed to a verti
al rod by

means of two strings. When the system rotates about the axis of the

rod, the strings are extended as shown in the �gure and the tension in

the upper string is 80.0 N .

i What is the tension in the lower 
ord?

ii How many revolutions per minute does

the system make?

Answer: i) 31.0 N ii) 44.9 rev/min
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1. A) Estimate the number of breaths taken during an average life time.

(Hints: YOU estimate; the typi
al life time, the average number

of breaths that a person takes in 1 min. Use 
hain rule. Use

s
ienti�
 notation in your �nal result.)

1



B) The radius of a solid sphere is measured to be (13.00± 0.40) cm,

and its mass is measured to be (3.70 ± 0.04) kg. Determine the

density of the sphere in kilograms per 
ubi
 meter and the un
er-

tainty in the density.
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2. A physi
s book is dropped from a bridge, falling 90 m to the valley

below the bridge.

i In how mu
h time does it pass through the last 20% of its fall?

ii What is its speed when it begins that last 20% of its fall?

iii What is its speed when it rea
hes the valley beneath the bridge?
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3. A proje
tile is shot from the edge 
li� 120 m above ground level with

an initial speed of 60 m/s at an angle of 30◦ with the horizontal.

i Determine the distan
e X of point P
from the base of the verti
al 
li�.

ii What is the velo
ity v at point P in

magnitude-angle notation and in unit-

ve
tor notation?

iii Find the maximum height rea
hed by

proje
tile above ground.
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4. A boy whirls a stone in a horizontal 
ir
le of radius 1.5 m and at height

2.0 m above level ground. The string breaks, and the stone �ies o�

horizontally and strikes the ground after traveling a horizontal distan
e

of 10 m. What is the magnitude of the 
entripetal a

eleration of the

stone during the 
ir
ular motion?
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5. A blo
k of mass 3.00 kg is pushed up against a wall by a for
e P that

makes a 50.0◦ angle with the horizontal as shown in Figure below. The


oe�
ient of stati
 fri
tion between the blo
k and the wall is 0.250.

Determine minimum and maximum values for

the magnitude of P that allow the blo
k to

remain stationary.
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