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along x- axis
4 second will

projectile is projected with intial velocity 6i + 8j m/s. if g —
Im/s® then The maximum height attained by projectile is

C) 192 m D)3.2m

11. Two balls are thrown simultaneouslyhorizontally and with different
speeds from the same place.Which balls will hit the ground first?

A) The slower one
B) The fastest one
C) Depends on their masses

D) Both will reach simultaneously

12. In projectile motion,the velocity at the maximum height is—
A) vgcost
B) oot

V) wsind
C) mgint

D) wvysind

13. If two bodies are projected at 30° and60° respectively,with the same
velocity,then which of the following is true?

A) Their ranges are the same

B) Their times of flight are the same
() Their height are the same

D) All
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Arba Minch University
College of Natural Sciences

Department of Physics
General Physics (Phys 1011) - Worksheet I

1. What are the primary sources of uncertainty of measurements?

»

Define uncertainty of measurement and explain sources of uncertainty in measurement

3. In scientific measurement why do always the last digits subjected to uncertainty of
measurements?

4. How many significant digits do the following numbers have if it is expressed in scientific
notation?

a) 0.000011111000kg b)2000000m C) 10000.000022222 D) 0.0001kg X 0.45002222ke

5. Express the following quantities using the prefixes and the unit abbreviations.
1000000 watts, b) 0.002 gram, c) 3x 10° meters, d) 30 000 seconds.

6. Show that the product of mass, acceleration, and speed have the dimensions of power.

7. How many inches are in 30.7484 miles?

8. Can you find two vectors with different lengths that have a vector sum of zero? What length
restrictions are required for three vectors to have a vector sum of zero? Explain

9. Find a unit vector in the direction of the resultant of vectors

i=3jtk

d=2i-3j+kB=i+jtkC=

10. A fish swimming in a horizontal plane has a velocity vo = (4.0i + 1.0j) m/s at a point in the
ocean whose position vector is ro = (10.0i — 4. 0j) m relative to a stationary rock at the shore.
After the fish swims with constant acceleration for 20.0 s, its velocity is v = (20.0i — 5.0))
m/s. (a) what are the components of the acceleration? (b) What is the direction of the
acceleration with respect to the fixed x axis? (c) Where is the fish at ¢ = 25 s and in what

direction is it moving?
11. A baseball is tossed into the air. After 0.30s it is at the position (2.2 m, 2.5 m). After 1.3 sitis

at the position (9.6 m, 4.5m). Find the magnitude and direction of the displacement vector.

12. A force of 5.0 N is applied to a mass of 10 kg. If the mass starts from rest, how far will the

force move in 10 seconds?
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direction of the force? (h) Determine the time it takes for the particle to come o & stop, (¢)
‘What is its mass of the particle? v

. Two blocks of mass 4.0 and 6.0 kg are joined by a string and rest on a frictionless horizonial

table. If a force of 100 N is applied horizontally on one of the blocks, find the acceleration of
cach block

Figure: 2

A 455 kg crate is being pulled at constant velocity by a force directed at 30° to the horizontal
own in Fig.3 below. The frictional force on the crate is 1163 N. What is the magnitude

as §

“of the pulling force?

An ice boat is coasting along a frozen lake, Friction between the ice and the boat is
negligible, and so s air resistance. Nothing is propelling the boat. From a bridg, someone

jumps straight down and lands in the boat, which continues (0 coaststraight ahead.
(a) Does the horizontal momentum of the boat change”

(5) Does the speed of the bt increase, decrease, o emain the same?  Bxplain your
answers.

Two objects with masses of 3.00kg and 5,00 kg are comecied by a lght sring that passes
over  fictionless pulley, 85 shown following Figure 4. Delemine (&) the tension in the

string, b the acceleration of each object.

200kg;

Figure: 3
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A bead slides without friction around a loop (see fig). :
The bead is released from a height h=3.5R. o= ¥
a) What is its speed at point A? :

b) How large is the normal force on it if its mass is 5.0gm? b

8. When a 4kg object is hung vertically on a certain lig
spring stretches 2.50 cm. If the 4kg object i a) how far will the spring stretch
ifa 1.50-kg block is hung on'it and (b) how much work must an external agent do to
stretch the same spring 4.00 cm from its unstretched position?

spring that obeys Hooke’s law. the

9. Four objects are situated along the y axis as follows: a 2.00 kg object is at +3 m, a 3kg
object is at +2.50 m, a 2.50-kg object is at the origin, and a 4kg object is at 0.5 m. Where
is the center of mass of these objects?

10.A billiard ball moving at 5 m/s strikes a stationary ball of the same mass. Afier the
collision, the first ball moves, at 4.33 m/s, at an angle of 30° with respect to the original

line of motion. Assuming an elastic collision (and ignoring friction and rotational
motion), find the struck ball’s velocity after the collision,

A
)

. The center-to-center distance between Earth and Moon is 384 400 km, ‘Ithg,
OmMp an orbit in 27.3 days. (a) Determine the Moon's orbital speed. (b |

1 off, the Moon would move along u straight line
on’s first Jaw. In its actual orbit in 1.00 5, how.
and toward the Earth?
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1.496 x 10*'m, the mean distance from
within our solar system?
2. Describe a situation in which you mlghtﬁnﬂ‘
3. Explain the difference between dimensions and

4. Can you add or subtract quantities with different ur 1&7 eﬁn )
quantities with different units? !

magnitudes of A and B if C = A + B? What must be true
magnitudes of Aand B if C = 0?
6. If A = 0 for a vector in the xy-plane, does it follow that A,

about A, and A;?

7. Can you find a vector quantity that hasa ‘magnitude of
different from zero? Explain. Can the magnitude of a
any of its components? Explain.

8. The figure below shows a position-versus-time: gmyh
as they move along the same axis. () At the instan
Jess than, or equal to the speed of B? Explain.
speed? If so, at what time or times? Explain. ‘
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9. You toss a small ball vertically up in the air. How are the
vectors of the ball oriented with respect to one another during the
down?

10. If the acceleration of an object is zero and its velocity is nonzero,
the motion of the object?

11. The figure below shows the position-versus-time graph for
letter point or points: (a) Is the object moving the slowest?
fastest? (c) Is the object at rest? (d) Is the object moving to

x
A

12. Under what conditions is average velocity equal to instantaneous velocity?

13. Under what conditions does the magnitude of the average velocity equal the average
speed?

14, Can an object’s acceleration be in the opposite direction to its motion? Explain.

15, Give examples of motion in which the directions of the velocity and accele

are (a) opposite, (b) the same, and (c) numully pe;pgndmmm
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17. A fellow student found in the

. ; .IMINWNQWM
performance data for his new car the ’l-..ﬂﬂ
velocity-versus-time graph shown in
Fig. 2.

a) Find the average acceleration of the car
during each of the segments 1, I1, and TIL.

b) What is the distance traveled by the car
fromt=0stot=6s? fromt=6stot=12s?
fromt=12sto t=24s?

18. You are on the roof of the
Pphysics building, 46.0 m above
the ground (Fig. 3). Your friend,
who is 1.80 m tall, is walking

alongside the building at a
constant speed of 1.20 m/s, If
you wish to drop an egg on your
friend’s head, where should he be
‘when you release the ege?
Assume that the egg is in free
fall.

' Am
from the light s gvmmﬁ%%ﬁ" .
(a) &hwﬂaw
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vertical component of its initial velocity? (b) What is the
initial velocity? W
28. A soccer player kicks a rock horizontally off a 40.0-m-high cliff
the player hears the sound of the splash 3.00 s later, what
the rock? Assume the speed of sound in air is 343 m/s.
29. A projectile is fired into the air from the top of a 200-m cliff above a v
below. Its initial velocity is 60 m/s at 60° above the horizontal.

flight, (d) the components of its velocity just before striking the ground,

horizontal distance traveled from the base of the cliff.

30. A projectile fired from the ground has a velocity 3 = (241 — 8J)m/s at a height of 9.8m.
Find: ) the initial velocity; b) the maximum height. b
31. An airplane diving at an angle of 36.9° below the horizontal drops a bag of sand from an
altitude of 1200m. The bag is observed to strike the ground 6.0s after its release.
(2) What is the speed of the plane?
(b) How far does the bag travel horizontally during its fall?
(¢) What are the horizontal and vertical components of its velocity just before it

strikes the ground?

32, (4) An object has an acceleration of 3 m /5% when the only force acting on
is its acceleration when this force is doubled? (b) A.W‘m” o

il & under the influence of the foree Ty wm’t{ the ratio nﬁ%
Sl ot
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17. To push a box up an inclined plane, is the force required.
or if you push parallel to the incline? Why?

18. Can the magnitude of the displacement of a particle bt
the particle along its path? Can its magnitude be
Explain.

19. For an observer in an inertial reference frame, identify whi
statements are true and which (if any) are false.

(@) If there are no forces acting on an object, it will not accelerate.

{b) If an object is not accelerating, there must be no forces acting on it.

(d) The mass of an object depends on its location. B
Problems ol -

1. How many significant figures are in each of the following numbers? =
(@) 4.01 (b)4.010 (c) 4 (d)2.00001 (e) 0.00001 @I‘f )

2. Two different forces, acting on the same object, are. meas?wgl.

the other force, in the same direction, is 3.12 N. These are the @

Given the equation w = xyz, and x = 1.1 X 103, y = 248 X 1072, and z
is w, in scientific notation and with the correct number of significant figures?

4. The length and width of a rectangular room are measured to be 3.955 +0.005 mand
3.050 + 0.005 m. Calculate (a) the relative and percentage errors in measuring
and width; (b) the area of the room and its uncertainty in square meters.
A car engine moves a piston with a circular cross section of 7.500 % 0.002 em
distance of 3.250 = 0.001 ¢cm to compress the gas in the cylindér (a) By what
the gas decreased in volume in cubic centimeters? (b) Find the ui rtainty il

6. Apply the appropriate rule for significant figures to calculate the followii
0.03, (b) 1.4+2.53,(c) 2.34x 10°+4.93  (Answer () 0.05, (b)
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38. Determine a formula for the magnitude of the force # exerted on the large block (mc) in
the figure shown below so that the mass ma does not move relative to mc. Ignore all
friction. Assume mp does not make contact with mc.

392 A small remote-control car with
mass 1.60 kg moves at a constant speed of
v = 12.0 m/s in a vertical circle inside a
hollow metal cylinder that has a radius of
5.00 m. (see the diagram). What is the
magnitude of the normal force exerted on
the car by the walls of the cylinder at (a)
point A (at‘the bottom of the vertical circle)
and (b) point B (at the top of the vertical
circley?
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13. For the vectors A and B shown in Fig. :

1, (1) use a scale drawing to find the
‘magnitude and direction of (a) the
vector sum A + B and (b) the vector
difference A — B. Use your

answers to find the magnitude and direction

of (¢) A — B and (d) B - A.

(II) Find the x and y components of each Fig. 1

vector and calculate (a) the magnitude and

direction of 24 — 3§+§, A+B+ f+5,

and —2C — 5B + 4D;

(b) find a unit vector in the direction of &

A+B,B-AandA+B+C+D.

in a direction 45° east of south, and then 280 m at 30 east of 0
unmeasured displacement, she finds herself back where she. MW;‘; s
to determine the magnitude and direction of the fourth displacgmm#,

15. A car travels north at 30.0 m/s for 10.0 min. It then travels south z
What are the total distance the car travels and its displacement?

16. You ride your bike along a straight line from your house to astore
way back, you stop at a friend’s house which isi\llﬁ%!ﬂy et
store.

a) What is your displacement? b
b) What is the total distance traveled? After talki
your house. When you arrive %
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Part II: The Complex number system.

(1) Change the following complex numbers to polar form

(a) ~2—4i (b) 1— V2

(c) =27 (d) 51
(2) Find the modulus and argument of

(a) (1 - v/3i)? (b) (1 44)" ) (3 -4
(3) Find z € C such that

(a) Re(2(1 +1)) + 22 = 0; (b) Re(z*) + iIm(2(1 + 2i)) = -8,

(c) Im(2—1i)z) =1
v (4) Express the following complex numbers in the form a + bi

' (a) (1+1)% (c) i 441
‘ (b) 323 (d) 301 +9)(1 +i°%)
(5) Compute the absolute value and the conjugate of
(a) 2= (1+14)°. (b) w ="

(6) In each case, determine all re
(a) z+iy= |z — iyl
() Ti5 it =z +4y.

(7) Solve the following equations.
(8) 22=1+1. (b) 2* -4z 4+ 6 =0
(c)2* + 422+ 16 = 0. (d) (z-iP =1

(8) Compute

(a) the square roots of 2 — 1

((b; the three cube roos of z

¢) the four fourtl roots of 2 = —1 4 V3

" (9) Write sin 48 and cos 49 i 1 o

~ (10) Find the locus of points zl:r.'r"i':I tha Ll G (Hime:

al 2 and y which satisfy the given r
(b) z 41y = (2 — i)

4 Y that satisfy 20
8) [+ 1] = [z — 1| oy o aty
o el = 1=+ a4, S

; 37 15 real
'$+1u.f(z)=e-(cmy+,gmm; -
*2) = f(z))f(z).

that 22 € R
A
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i Wolkite University
ege of Natural and Computational Sciences
Department of Physics
General Physics (Phys 1011)
Waorksheet |

ificant digits
ce of 51 = 10 + 1m, the
culate the total distance the person walks?

I'Jlll:er(uinly and sign
A person wall
adistance of s,
A rectangular pl
N Calculate the
4 %upr;t‘wc ‘e measure a distance of (400+20) m in (10£1) . Calculate the average speed?
"¢ length of a solid cube is 4.00m with uncertainty on length 0.1m. Wi is the volume
5:0.3kg, Caleulate its density?

adistance of $; = 5+ 1m_ and finally

6+ 2m. C.
ate has a length of (21.3 40.2) em and a width of (9.8 640,1) e,

~

Of the cube? If the mass of the cube is 12
ant figures are in the following numbers? (a) 789502 (b) 3 788x10°

5. How many signifi
. (f) 2.46 x10%(d) 0.0053 (e) 0.001 223 00
- Find the result of two significant digits

a. 1000 +1.234 c. 1.234x20
6.234 x 3.3454

b. 12.675-6.85 i

Vector
7. A car travels 10 km due north and then 5 km due west. Find graphically and analytically

the magnitude and direction of the car’s resultant displacement
A car travels 6 km due east and then 4 km in a direction 120° north of east. Use both the

8.
graphical and analytical methods to find the magnitude and direction of the car’s

displacement vector. W
9. Vector A has a magnitude of 10 units and makes 60 with the positive x-axis. Vector B has

a magnitude of 5 units and is directed along the negative x-axis. Use geometry to find: (a)

i i + B, and (b) the vector difference A - B :
e A=10, B=20, and C=15 units. Find:

Three vectors are oricnted as shown in Fig.1, where B=20, i
sultant vector D = A+ B + C, (b)the magnitude and

10.
(a) the x and y components of the re

direction of the resultant vector.

rs on the x-y plane s
7 whose
placement vectors A anc‘l l‘; :" =

Figure 1. Three vecto;
-2, A1, A3, B

R dis)
" of the sum R of the
fliind theiect componemrsp‘mdicular directions are A«

mponents along three perper
S de of R.

B,=2. Find the magnitu
PRt
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12 Two vectors A and B (of leny
when they are placed tail to tail. ses

perpendicular axes, prove that the length of their vector sum &
VB 4 2Alcon0

R=A

() For the difference C = A F. where C s the lenith ol e hird side of a trlangle formed

rom connects the head of o the head of A as in Fig 2. (b), e the e =

e o head of B to the head of 4 as in Fig 2. (b), use the same approach to
= A+ B —2ABcoso

(b)
i and B that make an angle
quation x = a + b €%, where
f the particle in the time interval
verage speed during

@ with each other

Figure 2 Two vectors 4
ics
13. Suppose the motion of the particle is described by the

a=10mand b= 2m/s?.(a) Find the displacement of
and t; = 4 5. (b) Find the average velocity and the

between ¢, =2
this interval of time

ht runway is given by X = k £2, where

he displacement and the

The position of a plane during take-off along a straig!
and t is in seconds. (@) Find U
< 4sand4s < t <10 (b)Find

1
k = 1.2 m/s*is measured in et
;:~ ‘ L;k‘ velocity of the planc in the time intervals 0 < ¢

e velocity of the plane at t = 4 sandat t = 10's
15 An athlete swims the length L of'a pool in a time t, and makes the retum {rip to the Starting
itive x direction, determine her
wim, (b) the second half of the

position in a time ¢,. If she is swimming initially in the pos

average velocities symbolically in (a) the first half of the

swim, and (c) the round trip. (d) What is her average speed for the round trip

16. An astronaut on a strange planet finds that she can jump & maximum horizontal distance of
15.0 m if her initial speed is 3.00 m/s. What is the f fall acceleration on the planet?

17. A boy throws a stone horizontally from the top of a Cliff of height h toward the ocean
below. The stone strikes the ocean at distance d from the base of the cliff. In terms of h. d,

ons for (a) the time £ at which the stone lands in the ocean, (b) the initial

he stone immediately before it reaches the ocean, and.

ity immediately before it reaches the ocean
ing with time according to the

and g, find express
speed of the stone, (¢) the speed of

(d) the direction of the stone’s veloci
18. The coordinates of ab object moving in the xy plane vary’
equation x = —5sinwtandy = 4 — Ssimwt where x and

y in meter and £ in second and

w is constant.
Write the expressions for pos ion vector, velocity vector and the acceleration vector at
any time ¢
b. Determine the components of the
its horizontal range is &

19. A projectile s fired in such away that
height. What is the angle of the projectile?
cording to the equation ¥ = 21+ 6t*

20. The velocity of a certain object varies with time ac
Obtain the expression for the displacement of the object at any time.
ding to the formula

21, The position vector of a certain particle varies with time accor
7 = fe~2t cos 4t + je 3 sin3t + Re~t. Atany time calulate velocity and acceleration.

=

a.
velocity and acceleration and speed at = Osec.

qual to two times its maximum

i

23 hRA Ddd

yet
¢ Hoad
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, Department of Physies
ics (Phys 1011)

k sheet 1
et L., Mekdes M. and rmy{

Contributed by: Andargie G, , Abiy T, |

Useful constants: g = 9. 8 m/s?, 4

Part I: Choose the best answer(s) from the i
1

A stone that is dropped freely from rest fra
strike the ground?

A)Jms B) 44mis C)47ms Tmls  E)None

2. Which of the curves on the

raph below best represents ihe \ertical component of the
velocity versus the time for

a projecti fited atan angle o +5° above the horizontal?
A)0C B) DE C)AB D)AE B)ar

A) One after the other 1C) Depends on the observer D) No
4 Coin s thrown upward from the top ofa 1004m tawer wi
the tower 2.0s later, Assume &5 10m/s”. How far below |

B) Simultancously,

h a speed of 15 m/s. Coin flis d
he top of the tower does coin 1 pd

ViR oa 000 Dl ., g

1.0x10" kg, This elevator movi

ance of 20.0 m,
(D) the tension in the cables supporting the, elevator

A)4100N. B) 6272N ¢)8200N D)784N E) None

(1) The force exerted on the man by the elevator floor.
A) 12N B) 656N C)38N D)224N

6 A block is pulled across  horizontal surt

face as
@ constant velocity,

SHOWR The mass of the block s 5.0
What is the calculated forey b

< of fiietion acting on the block?

A)ON  B)4N C)ISN

7. A wooden block slides down a 450 inclined plane
inclined plane, Whatis the cocfficient of kinetic
A) 025 B) g5 )06 D)0.75

D)20N





image24.jpeg
g s

 force on  frictionless able:

L All blocks move with the sume accel
il The net force on cach block is the same,

‘Which of these statements are/is correct
A) fonly B) iionly €) Bothiandii D) Neither | nor il

9. Which of the following is true about the force of gravity between two objects?

A) Itincreases finearly with the masses, but decreases linearly with their scparation,
B) It increases lincarly with the masses, but decreases with the square of their separation.

) It increases with the cube of their masses, but decreases linearly with their separation.
D) It decreases linearly with the masses, and decreases linearly with their separation.
E). It decreases linearly with the masses, but increases with the square of their separation.
10, 1Four planet Earth swere arbiting the St in an orbit four times s big as s current orbit, how many times
longer would it take it to go around the Sun than it does row?
A4 BB Ol D24
13. A bullet s fired from a rifle. If the rifle recoils freely, then the kinetic energy of the fifle is

A) Less than that of the bullet  B) More than that of the bullet
C) Same as that of the bullet D) Equal o less than that of the bullet

14 If a projectile thrown vertically upward rises to a height of 500.0m, what s the range and the

velocity it was thrown?

A)Om&9.9T B)Om&%®Z C)0m&IEICT D)9.9m&9Im/s

15. Which one of the following is it tre about declaration? = 9

') The magnitude of the velocity s decreasing.  B) The velocity and acceleration point in opposite

directions ©) The acceleration is necessarily negative. Djall

16. A 50.0 kg wooden block is placed on a concrete floor. If the coefficient of friction between the
surfaces is 0.600, what is the magnitude of the minimum horizontal force needed to set the block in

motion?
A)490N  B)24N  C)750N D)294 N

. Assume vector A has a magnitude A = 7.0 unitand makes an angle of 40
degree with the x axis. Vector B = 8.0 unit and makes an angle of 30 degree
with the x axis as shown in the figure. What is the magnitude and direction of
vector C =A +B.
A) 150 and 34,6° B) 10.0and 30° C€)120and 43.6° D) 1 1.0 and 24.6°
. The orbital path of a satellite is shown in the sketch. In which marked positions A
through D does the satellite have the greatest KE ?
AatA B aB CQuC Db
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7 etween the
B) the time at which be zero,
©) The instantaneous velocity and acecleration as functions of time

2. Veetor A has v and “ompanents of 8 70 cm and 15,0 e, espectively; vector B has x and yc
€130 6,60 e, respecively. I A - B-+3Ce 0, o are the components of €7

3 and;

3 Assailor in a small saifboat sneounters shifing winds, she sails 2.00Km east, then 3.5 Kn’: 4': .:z:lY' f‘ o

additional distance in an unkrown dirction, ey ey position is 5.80 Km directly east of the starting
the magnitude and direction of the third leg of the joumey using component method,

Pped from the edge ofa 60-m eliff, he second stone 1,6 after the first. How far below the.
tween the two stones is 36 m?

4. Two stones are dro
0P ofthe cliflis the second stone when the separation b

3 A footballer kicks a football 50 that it eaves

the ground at an angle of 30° with a velocity 5
0 m/s. The ballis aimed directly at an /’
moment the ball is kicked, starts (o run Al cnu
M

forward to catch the ball (see Figure to the
right). At what speed must he run 10 just
catch the ball?

(2 th what horizortal velocity must a stelite be projected a1 800 kin above the surfice of the earth so that it will

havea circular orbit about the Earth? Assume Earth's radius 6400 km. What will be the period of rotation?

7+ The period of a satelie in circular orit of radivs 12000 ki round a planet is 3 hours, Obiain the period ofa

satelite in circular orbit of radius 48000 kan around the sg ne planet

8. A man pulls a biock weighing 10 kg up 10 a disance OF 10 meter on 2 horizontal rough surface (coefficient of
kinetic function = 0.20) at a constant speed. Calculate the work done by the man if the pull exerted by him makes

anangle of 30° with the horizon{al,

Problems for assignment (8 students in a B10UP) 10 be submitted after Mid Exam,
y a small ball when it makes an elastic head-on collision with

1. Detemnine th percenage of inctic energy ot b,
iatonary bigger ball The mass ofthe bigger bl s 12 imes bigger than the mass of the small ball,

P applied o the
Y $0 that slipping of
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Bahir Dar University, Department of Physics
General Physics (Phys 1011)
Work sheet 1
Contributed by: Andargie G. , Abiy T. , Meseret L., Mekdes M. and Fresenay.M
Useful constants: g =9. 8 m/s* .
Part I: Choose the best answer(s) from the given alternatives

1. A stone that is dropped freely from rest traveled half the total height in the last second. With what Velocity will it
strike the ground?

A) 34m/s B) 4nvs O)47Tm/s D)5 7mis E) None
v F

2. Which of the curves on the graph below best represents the vertical component of the A B
velociy versus the time for a projecile fred at an angle of 45° above the horizontal? c,
A) OC B) DE C)AB D)AE E)AF A "

3. Abullet is dropped from the same height when another bullet is fired horizontally. They will hit the ground:
A) One afier the other  B) Simultancously  €) Depends on the observer D) None of the above

4. Coin1is thrown upward from the top of a 100-m tower with a speed of 15 mvs. Coin Il is dropped from the top of
the tower 2.0 s later. Assume g is 10 m/s’. How far below the top of the tower does coin | pass coin I1?

A)l6ém B)l6m €)20m D)SOm E)9%m

5. The total mass of an elevator with a 80.0kg man in it is 1.0x10* kg. This elevator moving upward
with a speed of 8.0 ms, is brought to rest over a distance of 20.0 m.
(1) the tension in the cables supporting the elevator

A) 4100N B) 6272N C)8200N D)784N E) None

(IT) The force exerted on the man by the elevator floor. e

A) 112N B) 656N C)328N D)224N E) None

6. Ablock is pulled across a horizontal surface as shown. The mass of the block is 5.0 kg. The block is travelling at
a constant velocity. What is the calculated force of friction acting on the block?

A)ON B)4N (O)I5N D)20N E)25N

7. A wooden block slides down a 45° inclined plane in twice the time it takes to slide down a frictionless 45°
inclined plane. What is the coefficient of kinetic friction between block and inclined plane?

A) 025 B) 05 €06 D)0.75 E) None
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8. Consider the following statements about the blocks shown in the diagram that are being pushed by a constant
force on a frictionless table

i.  All blocks move with the same acceleration
ii. The net force on each block is the same.

Which of these statements are/is correct
A) ionly B) iionly C) Bothiandii D) Neither i nor i
9. Which of the following is true about the force of gravity between two objects?

A) It increases linearly with the masses, but decreases linearly with their separation.
B) It increases linearly with the masses, but decreases with the square of their separation.
C) It increases with the cube of their masses, but decreases linearly with their separation.
D) It decreases linearly with the masses, and decreases lincarly with their separation.

E) It decreases lincarly with the masses, but increases with the square of their separation.

10.  If our planet Earth were orbiting the Sun in an orbit four times as big as its current orbit, how many times
longer would it take it to go around the Sun than it does now?
A)4 B8 Q16 D24
11. A bullet is fired from a rifle. If the rifle recoils freely, then the kinetic energy of the rifle is

A) Less than that of the bullet  B) More than that of the bullet
C) Same as that of the bullet D) Equal or less than that of the bullet
12. If a projectile thrown vertically upward rises to a height of 500.0m, what is the range and the
velocity it was thrown?

A)Om&99T BOm&®NT C)0m&9sxio’ T D)99m&9.9Im/s

13. Which one of the following is not true about declaration?

A) The magnitude of the velocity is decreasing. B) The velocity and acceleration point in opposite
directions. €) The acceleration is necessarily negative. Dyall

14. A 50.0 kg wooden block is placed on a concrete floor. If the coefficient of friction between the
surfaces is 0.600, what is the magnitude of the minimum horizontal force needed to set the block in
motion?

A) 490N B)24N C)750N D) 294N

15. Assume vector A has a magnitude A = 7.0 unit and makes an angle of 40
degree with the x axis. Vector B=8.0 unit and makes an angle of 30 degree
with the x axis as shown in the figure. What is the magnitude and direction of F
vector C=A+B. L

A) 15.0and 34.6° B) 10.0and 30° C)12.0and43.6° D) 11.0 and 24.6°

16. The orbital path of a satellite is shown in the sketch. In which marked positions A o
through D does the satellite have the greatest KE ?

A)atA B)atB CQatC D)atD ¢t

‘_\A
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Part II: Short Answer (Write your answer without showing steps with proper significant and decimal digits)

1. The position of an object is related to time by x = t'- 6~ 15t +40. Where x in meter. Find
a) The Displacement between the time interval from t =4 to t =6 seconds
b) the time at which the velocity will be zero.
¢) The instantaneous velocity and acceleration as functions of time

2. Vector A has.x and y components of -8.70 cm and 15.0 cm, respectively; vector B has x and y components of 13.2
em and 6.60 cm, respectively. If A - B +3C= 0, what are the components of C?

3. A sailorin a small sailboat encounters shifting winds. She sails 2.00Km cast, then 3.5 Km 45°S of E, and then an
additional distance in an unknown direction. Her final position is 5.80 Km directly east of the starting point. Find
the magnitude and direction of the third leg of the joumey using component method.

4. Two stones are dropped from the edge of a 60-m cliff, the second stone 1 .6 s after the first. How far below the
top of the cliff is the second stone when the separation between the two stones is 36 m?

5. A footballer kicks a football so that it leaves
the ground at an angle of 30° with a velocity

of 30 mis. The ball is aimed directly at an )
opposing player 90 m away who, the x A j;
*

moment the ball is kicked, starts to run
forward to catch the ball (see Figure to the
right). At what speed must he run to just
catch the ball?

Ao —

6. With what horizontal velocity must a satellite be projected at 800 km above the surface of the earth so that it will
have a circular orbit about the Earth? Assume Earth’s radius 6400 km. What will be the period of rotation?

7. The period of a satellite in circular orbit of radius 12000 km around a planet is 3 hours. Obtain the period of a
satellite in circular orbit of radius 48000 km around the same planet.

8. A man pulls a block weighing 10 kg up to a distance of 10 meter on a horizontal rough surface (coefficient of
kinetic function = 0.20) at a constant speed. Calculate the work done by the man if the pull exerted by him makes
an angle of 30° with the horizontal.

Problems for assignment ( students in a group) to be submitted afier Mid Exam.
1. Determine the percentage of kinetic energy lost by a small ball when it makes an elastic head-on collision with
stationary bigger ball. The mass of the bigger ball is 12 times bigger than the mass of the small ball.

2. A block weighing 400 kg rests on a horizontal surface and supports on top of it,
another block of weight 100 kg as shown. The block W is attached to a vertical wall

by a string 6 m long. Find the magnitude of the horizontal force P applied to the
lower block as shown in figure that shall be necessary so that slipping of W occurs.

3. A sphere of mass m, moving with velocity ¥, enters a hanging bag of sand and stops. If the mass of the
bag is M and it is raised by height k, express the Velocity of the sphere (V) in terms of m, M and h.
3
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neertainty and significant digits
A pecson walks a disunce of s, = 10 + 1m. thei a distance of
4 distance of sy = 6 & 2m. Caleulate the o1l distance the perso,
2. A rectangular plate hus o je
Caleulate the arca.

3. Suppose we measure a

52 5 & Y, finally
u walks?
ngih of (21.3 £0.2) em and a width of (9.8 Ga0,

of the cube? If the mass of the cube is 12.540.3kg, Caleulats i density? N

2 How many significant figures are in the following numbers (@) 78.940.2 () 3.788x10”
€0) 2.46 x102%(d) 0.0053 () 0.001 223 00

6. Find the result of two significant digits L
a. 100.0 + 1.234 e 1234x20

b 12675-6.85 d. 6.234 % 33454
Vector

7. A car travels 10 km due north and then 5 km due west. Find graphically and analytically
the magnitude and direction of the car’s resultant displacement.

8. A car travels 6 km due east and then 4 km in a direction 120" north of east. Use both the
graphical and analytical methods to find the magnitude and direction of the car's
displacement vector. t

9. Veetor A has a magnitude of 10 units and makes 60" with the positive x-axis. Vector
a magnitude of S units and is direeted along the negative x-ax
the vector sum A + B, and (b) the vector difference 4 - B
10. Three vectors are oriented as shown in Fig.1, where A=10, B=20, and C=15 units. Find-

(a) the x and y components of the resultant vector B = A + B + € , (b) the magnitude and
direction of the resultant vector,

has
. Use geomelry to find: (a)

1 he x-y plane
Figure 1. Three vectors on y ; o ‘
R displacement vectors A and B? whose
i omponents of the sum R of the t veetors A an
Il‘cil;iézeen‘;:cs;ncg thrp:e perpendicular directions are A=2, Ay=1, Ar=3, Be=1, By=A, and

B,=2. Find the magnitude of k.
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Plagsarw 3 T vsuisnn. A anat I thst merk

O and A L m, n " ! u v
A bter vl p g i i
I 08 0150 e o g kY o st

Tty 6 given by x m K 2, win

A L /s, Iy mowsred-in metors, and ¢ 1 in seconds. g § i o diaplacement and (e

average velocity of the plane in the time intervals 0 < ¢ 4sand 4 s t <105 (b)Find
the velocity of the plane at ¢ = 4 g and at t = 10 s
15 An athlot swin

posttion in i ti

average velocitios

the length L of a pool in a time ¢, and makes the return trip (o the startin
Ly At

he in swimming initially in the positive x direction, determine her
ymbolically in (a) the first half of the swim. (b) the second half of the
swlim. and () the round teip, (d) What is her
16. An astronaut on a strange planet finds that she can jump a maximum horizontal distance of
13,0 m if het jnitial speed is 3,00 m/s. What is the free-full acceleration on the planet?
17. A boy throws a stone horizontally from the top of a eliff of height h
below, The stone strikes th
and g, find expressions for

crage speed for the round trip

toward the ocean

ice d from the base of the chiff. In \erms of h, d.

1) the time ¢ at which the stone Jands in the ocean, (b) the tnitial

apeed of the stone, (c) the speed of the stone immediately before it reaches the ocean, and
(d) the direction of the stone's velocity immediately before it reaches the ocean

18. The coordinates of ab object moving in the xy plane varying with time according to the
equation x Ssinwt and y = 4 — Ssimat where X and y in meter and ¢ in second and

s constant

ocean ut dis

w

a.  Write the expressions for position vector, velocity vector and the acceleration vector at
any time ¢
b, Determine the components of the velocity and acceleration and speed at = Osec
19. A projectile is fired in such away that its horizontal range is equal 10 two times its maximum
height. What is the angle of the projectile
20. The velocity of a certain object
Obtain the é\pruwiun for the displacement of the object at any time

21, The position vector of a certain particle varies with time according to the formula

F == g% cos 4t + Je ' sin 3t + ke*. At any time calculate velocity and acceleration

aries with time according to the equation ¥ = 21 + 6t*]
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Addis Ababa Science and Technology University

By Tamiru 1. (PhD) Tutorial #1

|, Figure below represents the total acceleration of a partiele moving elockwise

& circle of radius 2.50 m at & certain instant of time. At this instant, find (a) N
the radial aceeleration, (b) the speed of the particle, and (c) is tangential 20 .
acceleration g

2 Mass iy on o fictionless Horizontal able is connected to mass m; throueh o massles:
massless fixed pulley P; as. shown in Figure. () If ) and a; are the m
nd ms respectively, what is the relationship between thes!
tensions in the strings and (¢)the accelerations & and ay in terms of ms, s andg

gnitudes of the accelerat

accelerations? Find expressions for (b) he

A blosk of ass & kg is pushed up against a wall by  force P that make: e .
hown i Figure below. The coeffcientof stti ficion betwech e block and the wall is 0.250. Determin®
the possible values for the magnitude of P that allow the block fo remain stationary

2 50° angle with the horizontal 85

|

ant speed completes one lap around @ circular track (a distance of

00m) i

4, A toy car moving at const :
(a) What i the average speed? () 1 the mass of the caris 1.50ke, what s the magitude of the centre

force that keeps it in a circle?

5. A projectile s fired up an ncline (incline angle ) with an iniial speed v, at an angle © with respect 1o the
(©,> §), as shown in Figure below. (a) Show that the projectile travels & the

stance d

horizontal
incline, where

d a maximum, and what is that maximur value?

(b) Por what value of O i

Pali of the projectle

N
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Debre Berehan University

College of Natural and Computational Sciences

Department of Physics(General Physics Work Sheet for YEAR I Students) |
1. Describe two vectors @ and b such that ’

@@ +h =Canda+b=c; J

— 2. Two vectors are given by

@ =(40m)i—(3.0m) j +(L0m)k and b =(-1.0m)i +(1.0m) j + (4.0m)k .
In unit-vector notation, find

@ a@+b,

(b) @- b, and

(c) a third vector & such thatd -b +&=0.

What are (a) the x component and (b) the y component of a vector in the xy plane if its
direction is 250° counter clockwise from the positive direction of the X axis and its
magnitude is 7.3 m?

4. A person walks 57.0 m at 47.0° north of east, turns and walks 72.0 m at 15.0° south of
east, and then tums and walks 24.0 m 30.0° west of north.

A. How far and at what angle is the person's final position from his/her initial
position?

B. In what direction would the person have to head to rem to hisher initial
|
position?

5. Find the vector projection of @ = 6i +3j +2k on to ¥ = i -2j -2k and the scalar
component of i in the direction of ¥. |
6. 1f the vectors (k, 2, 4) and (K, 5k, 4) are orthogonal. Find the value of k.
7. The x component of vector A is -25.0 m and the y component is +40.0 m,
(a) What is the magnitude of A? !
g (b) What is the angle between the direction of A and the positive direction of x? |
8. >E€§§EEE»EE¢E§«=E&.?§§§?

ship to a point 100 km due east of its starting point. (a) How far and (b) in what
g#-ﬁiﬂuagﬁoﬁgw
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the center of mass of the two stone systems moving at that

| automobile is at rest at a waffic signal. At the instant the lght turns green,
i Automabile starts 10 move with a constant acceleration of 4.0 ms’. At the same
~ instant a 2000 kg tuck, traveling at a constant speed of 8,0 m/s, overtakes and passes
. .-»‘gm automobile. (a) How far is the com of the automobile-truck system from the
 taffic light at =30 §7 (b) What is the speed of the com then?
20. A 91 kg man lying on a surface of negligible friction shoves a 68 g stone away from
‘himself, giving it a speed of 4.0 m/s. What speed does the man acquire as a resul?
21. A space vehicle is traveling at 4300 kmv/h relative to Earth when the exhausted rocket
motor (mass 4m) is disengaged and sent backward with a speed of 82 km/h relative (o

the command module (mass m).What is the speed of the command module relative to
Earth just after the separation?

2. A particle moves along the x-axis according to the equation x(t) = 2+3t- ¢, where tis

At AAI AL AARLAR WA TR A G L0
111. Average velocity between t=1s and t=3s,
IV. Instantaneous.

23. A projectile is fired in such a way that its horizontal range is equal to three times its
maximum height. What is the angle of projection?

24. Two projectiles are thrown with the same initial velocity, one at an angle f and the
other at an angle 0f90°—6.

T Can both projectiles strike the ground at the same distance from the projection
point?
1. Can both projectiles be in air for the same time interval?.

25. Suppose the muzzle velocity is Vo = 40 m/s and the target is at a
‘What launch angle is needed to hit the target?

26. Suppose the muzzle velocity is V =40 m/s and
‘m. What launch angle is needed to hit the target?
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General PhysicS Work Sheet

9, A car is driven east for a distance of 50 km, then north for 30 km, and the, .

vec
direction 30° east of north for 25 km. Sketch the ; A :
gle of the car’s total displacement from its starting point.

tor diagram and determine (a) the.

magnitude and (b) the an o %
10. A person desires to reach a point that is 3.40 km from her present location and in a

direction that is 35.0° north of east. However, she must travel along streets that are
oriented either north-south or east-west, What is the minimum distance she could
travel to reach her destination?

11. An airplane flying horizontally at a constant speed of 350 km/h over level ground
releases a bundle of food supplies. Ignore the effect of the air on the bundle. What are
the bundle’s initial (a) vertical and (b) horizontal components of velocity? (c) What is
its horizontal component of velocity just before hitting the ground? (d) If the
airplane’s speed were, instead, 450 km/h, would the time of fall be longer, shorter, or
the same?

12.1s it possible to be accelerating while traveling at constant speed? Is it possible to
round a curve with (b) zero acceleration and (c) a constant magnitude of acceleration?

13. While riding in a moving car, you toss an egg directly upward. Does the egg tend to
land behind you, in front of you, or back in your hands if the car s (a) traveling at a
constant speed, (b) increasing in speed, and (c) decreasing in speed?

14. A snowball s thrown from ground level (by someone in a hole) with initial speed v ‘

at an angle of 45° relative (0 the (level) ground, on which the snowball later lands, 1¢
the launch angle is increased, do () the range and (b) the flight time increase,
decrease, or stay the same?

15. You are driving directly behind a pickup truck, going at the same speed as the truck.
A crate falls from the bed of the truck to the road. (a) Will your car hit the crate before
the crate hits the road if you neither brake nor swerve? (b) During the fall, is the
horizontal speed of the crate more than, less than, or the same as that of the truck?

16. At what point in the path of a projectile is the speed a minimum?

17.In shot put, the shot is put (thrown) from above the athlete’s shoulder level. Is the
launch angle that produces the greatest range 45°, less than 45°, or greater than

18, A stone is dropped at t = 0. A second stone, with twice the mass of I
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L:m‘:;:t::; ;:-‘? :swelghx is placed in the pan. When the 120 N weight is
6.A mlﬂhhﬂkvishan g fish, what distance does the spring stretch? A
i ging from a spring with spring constant K = 1000 N/m. The sprint
e |0 theceiling of an elevator. The elevator is currenty mOVing upwards at
and slowing down at 1.0 m/s2. How much is the spring stretched?

lu

[ HID

37. A pendulum consists of a sphere of mass m attached to a light cord of length L, a5
shown in figure below. The sphere is released from rest at point A when the cord
‘makes an angle 6, with the vertical, and the pivot at P is frictionless.
A, Find the speed of the sphere when itis at the lowest point B.
B. What is the tension Ty in the cord at B.

Figure: If the sphere is released from rest at the angle 0, it will never swing
above this position during its motion.
38, A block slides down a curved frictionless track and then up &5 inclined plane as
<hown in figure below. The coefficient of Kinetic friction between block and incline is
1. Use energy methods to show that the maximum height reached by the block is
h
ma Y4y, coth

Y

39, A bullet with mass m is fired into a block of wood wi

th mass
pgnﬂm and makes a completely inelastic collision with it. A$ :::P x:::cdt.ﬁ
‘block swings up to a maximum height y. What is the initial speed of the bullet?
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30. Suppose a block is placed on a rough surface inclined relative to the horizontal, as
shown in below figure. The incline angle is increased until the block starts to move.
Show that by measuring the critical angle 6, at which this slipping just occurs, we can
obtain M,( how do we determine the coefficient of friction?).

31. A block 1 of mass m,, constrained to move along a plane inclined at angle a to the
horizontal, is connected via a massless inextensible string that passes over a massless
pulley, to a second block 2 of mass m,. Assume the coefficient of static friction
between the block and the inclined plane is p. and the coefficient of kinetic friction is
i Assume the gravitational constant is g.

-y

)

A. What is the relation between the masses of block 1 and block 2 such that the
system just starts to slip?

B. For the following questions suppose block 2 has a mass. greater than the value you
found in part A.

L Calculate the acceleration of the blocks,
1y Calculate the tension in the string.

ML Block 2 starts out at a height h above the bottom of the inclined plane
and is released at rest. How long does it take to fall a distance §? Assume

that block 1 starts off a distance greater than Sﬁnmrhepqﬂey;
32.In the system shown below m, > m,, The pulleys are massless and fr

downward acceleration of Bravity is g.
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u

dy 3 accelerates downwarg
released from rest bo :
Tle‘ Sa but only one of the other blocks moves. Which
the magnitude and direction of the friction force

A. Tmagine that when the systel
at a constant rate of magnitu
block does not move, and what is

holding it back. o
B. Now ianslder the case where, when released from rest, all mreedlzu:o - g
ind the accelerations of all three blocks and the tension in 5

e

move. F

33, The International Space Station orbit of radius is 6728140m the Earth at an altitude of
about 350 km. How fast is it moving?

34. An elevator car has a mass of 1600 kg and is carrying passengers having a combined
mass of 200 kg. A constant friction force of 4000 N retards its motion upward, as
shown in figure below.

A. What power delivered by the motor is required to lift the elevator car at a constant
speed of 3.00 m/s?

B. What power must the motor deliver at the instant the speed of the elevator s v if the

motor is designed to provide the elevator car with an upward acceleration of 1.00 ‘%

Figure: The motor exerts an upward force T on the elevator car. The magnitude of
ihis fore i the tension T in the cable connecting the car and motor. The downward

35. In this example we will consider the forces that come ini
Suppose that a spring balance used to weigh fish is bui
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Assignment-1

nd ¢ =3i +4j, then what are a and b?
26.0i +19.0f) units, determine a and b s

1.1fa-b=2c,a + b=dc

2,16 A =(6.0i - 8.0) units, B =(8.0i +3.0j) units, and € =

that aA + bB +C =0
3. A baseballis bit such that it travels straight upward after being struck by the bat. A fan observes

(hat it requires 3.00 s for the ball to reach its maximum height. Find

velocity and (b) its maximum height. Ignore the effects of air resis@anee

(a)Its _inif

Fig:
4. The launching speed of a certain projectle i five. fimes the speed it has at its maximum

nt, Calculate the clevation angle at launching shown in fig,

heigl

——

vy

5 Find the tension in each cord for the systems shown in Fig. below. (Neglect the mass of

thecords.)
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47. Find the cross prod

18 Find a unit vector perpendiculs
19, Find a unit veetor perpendicular to the plane determined by the points

(1.-1,2),(2,0,-1)&(0,2,1).
20, Find the area of the parallclogram whose adjacent sides are represented by
the vectors i+ + k &i—j tk
21, Find the area of the parallelogram whose diagonal

the vectors - 41 +2) +k &3i-2]-
{angle, two of whose sides are represented by the

X

2k &diti

15 are represented by

22 Find the area of the (i
vectors 3i +4j & 5i+ 7j + k.
re represented by the position

23, Find the area of the triangle whose vertic
veotors i+ 3j + 2K, 2i—j + k& -1 +2j +3k.
Compiled By Minale C. 2012 E.C
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uct betwen t 1

the angle between the two vector
© vectors is

'.»\ ball is thrown at an angle 45 to the horizonal which SO0 el s
Duliding that is 20 oy away and $ m high. Find the projected velocity-

3. When a steel block of mass S0 kg is on a horizontal plank which is slawly lified o ot
end, it was found that the block just began sliding down when the plank is st 15* to the
horizontl Find Coefficient of sliding friction

4, A jet plane lands with a speed of 100 m/s and can accelerste ot & maximum rat
m/s™ a8 it comes to rest. From the instant the plane touches the ¢ ay, wha th
minimum time interval needed before it can come to rest”

1. Workout /show the necessary steps clearly )

X (L] 8 vhete |

the x-axis is given by

5. The position of & particle movieg alon;

in seconds and x is in meters

(3)What is the average velocity during the time interval from ¢
val from ¢

¢ acceleration during the time nt

(b) What is the averug
ligible mass are being

Two blocks connected by a rope of neg

6
60N, m, = 12kg, m:

force as shown below. Suppose *

friction between the surface and cach mass is 0.1 /4pt

(a) Determine the tension 1" and

(b) The magnitude of acceleration

of the system.
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1

Individual Assignment (10%)
Samara university: Department of Physics, Phys(1011) 2019 G.C

1. An object moves along the x axis according to the equation x(1)=(3.00F-2.001 +3.00) m.
Determine (a) the average speed between 2,00 s and 1= 3,005,

(b) the instantancous speed at 1 =2.00 5 and at £ =3.00s,

(€) the aversge acceleration between 1=2,00 s and t=3.00s, and () the instantancous
sceeleration at1=2,00 sand t= 3,005

2. A golf ball is hit 0fF a tee at the cdge of a.cliff. 1ts x and.y coordinates as functions of time are
given by the following expression
x=(18.0 m/s)t o
@W the ball's position us a function of time, using the unit veetor
he 1y veet " me
i funetlan of tim nit-vector notation (o writ
: for () the position, (e) th the accelera golf bull,all at
F \ B N
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Phys 1011 Worksheet Il

Conceptual Questions

1. 1 the acceleration of an object is zer0, are N9 forces acting on it? Explain
1f an object is moving, i it possible for the net force acting on it to be zero?

3. Only one force acts on an object. Can the object have zero acceleration? Can it have
zero velocity? Explain

4. If you walk along 2 log floating on 3 lake, why does the 108 move in the opposite
direction?

5. The force of gravity on a kg rock is twice as great as thaton a 1-4g rock. Why then
doesn't the heavier rock fall faster?

6. You pull a box with a constant force across a frictionless table using an attached rope
held horizontally. If you now pull the rope with the same force 2t an angle to the
horizontal (with the box remaining flat on the table), does the acceleration of the box
(a) remain the same, (b) increase, of (<) decrease? Explain.

7. Which pulls harder gravitationally, the Earth on the Moon, or the Moon on the Earth?
Which accelerates more?

8. Would it require less speed to launch a satellite (a) toward the east or (b) toward the
west? Consider the Earth's rotation direction.

9. Kepler's laws tell us that a planet moves faster when it is closer to the Sun than when it
is farther from the Sun. What causes this change in speed of the planet?

10.Cana centripetal force ever do work on an object? Explain.

11, Can the normal force on an object ever do work? Explain.

12, You have two springs that are identical except that spring 1 is stiffer than spring 2
(ky > kz). On which <pring is more work done: (2) 'f they are stretched using the same
force; (b) if they are stretched the same distance?

13. If the speed of 3 particle triples, by what factor does its kinetic energy increase?

14. Two bullets are fired at the same time with the same Kinetic energy- If one bullet has
twice the mass of the other, which has the greater speed and by what factor? ‘Which can
do the most work?

15. A light object and a heavy object have the same kinetic energy. Which has the greater
momentum? Explain.

16. A glass will break if it falls onto @ hardwood floor but not if it f
onto a padded, carpeted floor. Explain why.

17. One ball has four times the mass and twice the speed of another. (3 How does the

e magnitude of

alls from the same helght

magnitude of momentum of the more massive ball compare to th
momentum of the less massive one? (b) How does
massive ball compare o the kinetic energy of the less massive one?

the kinetic energy of the more
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13. The force on a particle, acting

slong the x axis, varie
Deter

by this force to

in the di

work don
move the particle along the x axis b 2
from x = 0.00 to x = 10.0 m; (b) fror

00to x=15.0m

1. (a) How much work is done by the

horizontal force on the 18-kg block |
(see the figure) when the force |
pushes the block 5.0 m up along | JSON.
the 32°7 (b) How much work is |
done by the gravitational force on
the  block  during  this| <
displacement? (c) How much work |
is done by the normal force? (d) |

i What is the work done by friction? |

1 (d) What is the speed of the block |
(assume that it is zero initially) | |
after this displacement? The | |
coefficient of kinetic friction i
between the block and the incline J

is e = 0.01. i
e - |

15 At an accident scene on a level road, investigators measure a car's skid mark to be 98 m
long. It was a rainy day and the coefficient of friction was estimated to be 0.38. Use
these data to determine the speed of the car when the driver slammed on (and locked)
the brakes. (Why does the car's mass not matter?)

16. 46.0-kg crate, starting from rest, is pulled across a floor with a constant horizontal force
of 225 N, For the first 11.0 m the floor is frictionless, and for the next 10.0 m the
coefficient of friction is 0.20. What is the final speed of the crate after being pulled these
21.0m?

17. A 1.60-m tall person lifts a 1.95-kg book off the ground so it is 2,20 m above the ground.
What is the potential energy of the book relative to (a) the ground, and (b) the top of
the person’s head? (c) How is the work done by the person related to the answers in
parts (a) and (b)?

18. In the high jump, the kinetic energy of an athlete is transformed into gravitational
potential energy without the aid of a pole. With what minimum speed must the athlete
feave the ground in order to lift his center of mass 2.10m and cross the bar with a speed
of 0.70 m/s?

19, A vertical spring (ignore its mass), whose spring constant is 875 N/m is attached to @
table and is compressed down by 0.160 m. (a) What upward speed can it give to a

3

e
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emerges?

2-kg hammer strikes 3 nail

a velocity of 8.5 m/s and comes to rest in a time
3) Whnat s the impuise given to the nail? () What is the average

25. A 0.450-kg hockey puck, mov
with 3 0 _900-kg puck
the speed and of

26. 4 10 g bulet s fired nt
with the bull
bullet?

27. A 10 g snow ball traveling east at 3.0 m/s collides with and sticks to a 20 g snow ball
traveling 45" south of west at 2 hat is the speed of the resulting snowball?

28. Three objects lie in the x-y plane: 1.40 kg at (3.9 m, 9.56 m) ; 1.90 kg at (-6.58 m, -15.6
m) and 240 kg at (01m, -14.4 m). Wh, hat are the center of mass coordinates?

of 4.80 m/s has a head-on collision
c collision, what will be

on a wood table. The block,

embedded, s What was the speed of the
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Problems
A hypothetical planet has a radius 2.3 times that of Earth, but has the same mass. What

s the acceleration due to gravity near its surface?
A hypothetical planet has a mass 1.80 times that of Earth, but the same radius. What s €

near its surface?
If you doubled the mass and tripled the radius of a planet, by what factor would g

surface change?
Calculate the effective value of g, the accel

6400 km, above the Earth's surface.
Four 8.5-kg spheres are located at the corners of a square of side 0.80 m. Calcutate the:

magnitude and direction of the gravitational force exerted on one sphere by the other.

three.

6. Two objects attract each other gravitationally with a force of 2.5 x 1071°N when they
are 0.25 m apart, Their total mass is 4.00 kg. Find their individual masses.

7. Calculate the speed of a satellite moving in a stable circular orbit about the Earth at 2
height of 5800 km.

8 Two satellites orbit Earth at
faster, and by what factor?

9. A 350-kg box is pulled 7.00 m up a 30.
10° N that acts parallel to the frictionless plane. Calculate the w
external force, (b) gravity, and (c) the normal force.

10. A 1250-kg car moves at 20.0 m/s. How much work must be d

ts speed to 30.0 m/s?

11. A book slides across a level, carpeted floor at an initial spee

rest after 3.25 m. Applying the work-energy theorem, ca

kinetic friction between the book and the carpet.

leration of gravity, at (a) 6400 m, and

altitudes of 5000 km and 15,000 km. Which satellite is

* inclined plane by an external force of 5.00 X
ork done by (a) the

jone on the car to increase

d of 4.00 m/s and comes to
lculate the coefficient of

12. Calculate  the final
speed of the 1.004@1 atrest
| object that is pushed .
for 22.0 m by 2 40.0-N 20
force directed 20.0° 00N T
| below the horizontal | L " N0m A

on a level, frictionless |
floor (see the figure). |
Assume the object |
{ starts from rest. |
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Caleulate the answers to the appropriate number of significant figures

i 32.567+135.0+ 1.456

Vii23.7%3.8=

il 246.24+238 278+ 083 Vil 45.76 x 0.25 =
i 658.0 + 23,5478 1345.29-

Vi 81.04 x 0.010

v 047 x 64.5 IX 28.367/3.74=

v 43.678 x 64.1 X L678/0.42

2. Indicate how many significant figures are there in each of the fo

llowing measured values

&) 24632—
b) 107.854
©) 100.3,
d) 0.678

e
e
—
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Doooado.. 00000
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Al N
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and b such that aA+bB+C=0

f A=6i-8j, B=-8i+3j and C=26i+19j.I

a) Find the

nal cosine of A

b) The direction: »f A

to the appropriate number of significant figures for the following

7. Calculate the answ
measurement.
a). b) .766.279 c). 368.005
350 +238.2788 +63.5478
+1.7067 +98.21

d).239%38=__ €). 43.678 x 64.1 =

f)

478

i).32x5.003 =

h). 12,005 +0.01 +45.1=___

). 17.04x12+22= k. the product 5.620 x 7.
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A vector has an x-component of 25 m 4 ty .
e Rt vector. and a y-component of 40 m. Find the magnitude and

magnitude of the two vectors A and B are 40u and 30u respectively. Find the resultant
wvectors when they are

1. the same direction (parallel)

1L in opposite direction (antiparallel)
TIL. perpendicular to each other

1v. the angle between them is 60°

‘down the main steps to E;/aluxfmg uncertainty in measurement

p.
.

5 ~
" 11. A solid cube of aluminum (density 2.70 g/cm3) has a volume of 0.200 cm’. It is known that
27.0 g of aluminum contains 6.02 x 10 atoms. How many aluminum atoms are contained in the

cube?

12. A carpet is to be installed in a room whose length is measured to be 12.71 m and whose
 widih is measured to be 3.46 m. Find the area of the room.
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14. In the sum A + B = C, vector A has a magnitude of 12.0 m and is angled 40.0°
counterclockwise from the +x direction, and vector C has magnitude of 15.0 m
and is angled 20.0¢ counterclockwise from the -x direction. What are (a) the
‘magnitude B and (b) the angle (relative to +x) of B? see fig 22





