Detailed Course Schedule for Phys (110)

Week # Date Topic
General Introduction
Mon Chapter (1) Measurement (1-1)
(1-2),(1-3),(1-4 page 3 Only) , (1-5,1-6,1-7 definition only)
1
Chapter( 2) Motion along a straight line (2-1)
Wed
(2-2), (2-3), (2-4), S.P (2-1).
Sat (2-5), S.P (2-3), (2-6), S.P (2-4 a-b).
) Mon 1 0.7), 5P (2:5)
Wed | 0.9) P (2-7), SP (2:8).
Sat Chapter (3) Vectors(3-1)
(3-2), (3-3), S.P (3-1).
3
Mon | (34), 5P (3-2), (35).
Wed

(3-6), S.P (3-4).
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Week # Date Topic
Sat (3-8), S.P (3-7).
Mon
(3-8 the vector product), S.P (3-9).
4
Wed Chapter( 4)Motion in Two and Three Dimensions(4-1)
(4-2), S.P (4-1), S.P (4-2 Q).
Sat
(4-3), S.P (4-3), (4-4), S.P (4-4).
Mon S.P (4-5) ,(4-5 only page 65).
5
Wed . .
(4-6 for this section you must solve problem21 and
problem 38).
Sat S.P (4-7), (4-7) but the proof of Eg.4-34 (NO),
S.P (4-10)
6
Chapter( 5) Force and Motion-I (5-1)
Mon
(5-2), (5-3), (5-4(but inertial reference frames (NO)), (5-5).
(5-6), S.P (5-1), S.P (5-2).
Wed
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Week # Date Topic
Sat (5-7), (5-8).
Mon (5-9), S.P (5-4), S.P (5-5).
7
Wed
S.P (5-8), S.P (5-9).
Chapter( 6) Force and Motion—II (6-1)
Sat (6-2 only pagell7), (6-3), S.P (6-1).
Mon S.P (6-2 only calculating acceleration a),
8 (6-5), S.P (6-6).
Wed Chapter(7) Kinetic Energy and Work (7-1)

(7-2), (7-3), S.P (7-1).
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Week # Date Topic
Sat (7-4), (7-5).
? Mon 1 s b (7-2), 5P (7-3).
Wed (7-6 work done in lifting and lowering an object (NO)) ,
S.P (7-4-a)
Sat (7-7 work done by an applied force (NO)), S.P (7-7).
Mon (7-9), S.P (7-11).
10
Chapter(9) Center of Mass and Linear Momentum (9-1)
Wed (9-2 , (solid bodies NO)), S.P(9-1)
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Week # Date Topic
( 9-3 to equation 9-15, (proof of equation 9-14 NO)
Sat
S.P(9-3).
(9-4),(9-5).
11 Mon
Wed (9-7), S.P.(9-6)
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Detailed Course Schedule for Phys (110)

Week # Date Topic
1-General Introduction
1 Tue 2-Chapter (1) Measurement (1-1)
(1-2),(1-3),(1-4 page 3 Only) , (1-5,1-6,1-7 definition)
sun Chapter( 2) Motion along a straight line (2-1)
(2-2), (2-3), (2-4), S.P (2-1), (2-5), S.P (2-3)
2
Tue (2-6), S.P (2-4 a-b) (2-7), S.P (2-5).
(2-9), S.P (2-7), S.P (2-8).
Sun Chapter (3) Vectors (3-1) (3-2).
3
Tue

(3-3), S.P (3-1), (3-4), S.P (3-2).
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Week # Date Topic
Sun
(3-5), (3-6), S.P (3-4).
4
Tue
(3-8), S.P (3-7), (3-8 the vector product), S.P (3-9).
sun Chapter( 4)Motion in Two and Three Dimensions (4-1)
(4-2), S.P (4-1), S.P (4-2 a), (4-3).
5
Tue S.P (4-3),(4-4), S.P (4-4), S.P (4-5).
Sun (4-5 only page 65) (4-6 for this section you must solve problem21 and
problem 38 ).
6
Tue

S.P (4-7), (4-7) but the proof of Eq.4-34 (NO), S.P (4-10).
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Week # Date Topic
sun Chapter( 5) Force and Motion-| (5-1)
(5-2), (5-3), (5-4(but inertial reference frames (NO)), (5-5).
; (5-6), S.P (5-1).
Tue
S.P (5-2), (5-7), (5-8).
(5-9), S.P (5-4), S.P (5-5).
Sun
S.P (5-8).
8
S.P (5-9), Chapter( 6) Force and Motion—II (6-1)
Tue
(6-2 only page117), (6-3).
sun S.P (6-1),S.P (6-2 only calculating acceleration a),
(6-5), S.P (6-6).
9
Tue Chapter(7) Kinetic Energy and Work (7-1)

(7-2), (7-3), S.P (7-1). (7-4), (7-5).
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Week # Date Topic

Sun SP (7-2), SP (7-3).

(7-6 work done in lifting and lowering an object (NO)) , S.P (7-4-a).

10

(7-7 work done by an applied force (NO)),
Tue
S.P(7-7), (7-9), S.P (7-11).

Chapter(9) Center of Mass and Linear Momentum (9-1)

(9-2 , (solid bodies NO)), S.P(9-1), ( 9-3 to equation 9-15, (proof of

Sun equation 9-14 NO)

1 S.P(9-3).

Tue (9-4),(9-5), (9-7), S.P.(9-6)
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Chapter 4

Problem 21. (a) From Eq. 4-22 (with & =0), h=(-gt?)/2 ,, h=-45.0m

the time of flight is

t= 202 [0 503
g 9.80 m/s

(b) From (Eg. 4-21)
AX =V,t = (250 m/s)(3.03s) =758 m.
(c) from Eq.( 4-23)

|v,| = gt = (9.80 m/s*)(3.035) = 29.7 ms.

Problem 38. . (@) from Eq. 4-21

AX 220m

vV, - (25.0 m/s) cos 40.0°

=1.15s.

The vertical distance ( from Eq. 4-22)
Ay = (v, sin g))t —% gt> = (25.0 m/s)sin40.0°(1.155s) —%(9.80 m/s*)(1.15s)* =12.0 m.

(b) vx = Vg cos 40.0° = 19.2 m/s.
(c) from ( Eq. 4-23)
v, =V, sin g, — gt =(25.0 m/s) sin 40.0° — (9.80 m/s*)(1.155)=4.80 m/s.

(d) As vy > 0 when the ball hits the wall, it has not reached the highest point yet.
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Chapter 1: MEASUREMENT

1- 1 mi is equivalent to 1609 m so 55 mi/h is:

a)15m/s  b)25ml/s Cc) 66 m/s d)88 m/s

2- A cubic box with an edge of exactly 1 cm has a volume of:
a)10°m®  b)10°m? c)10° m? d) 10° m*

3 -The Sl base unit for mass is:

a) gram b) pound c) kilogram d) kilopound

4 - A nanosecond is:

a) 10%s b) 10° s c)10s d) c) 10°s
5-Agramis:
a). 10° kg b) 10° kg c) 1 kg d) 10° kg

6- We can write the speed of light (c = 299,000,000 m/s) using the
scientific notation as:

a)299x10% b)29.9x10% ) 0.299x108 d) 299 x 10 8

Problems: 1 (a,b) and 25(a) .




Chapter 2: MOTION ALONG A STRAIGHT LINE

1- Complete the following statement: Displacement is

a) a scalar that indicates the distance between two points.

b) a vector indicating the distance and direction from one point to another.
¢) a measure of volume.

d) the same as the distance traveled between two points.

2- A particle moves along the x axis from x; to x¢ . which results
in the displacement with the largest magnitude?

a). X;=4m, X;=6m

b). Xj =-4m, X = - 8m

C). X =-4m, Xs =2m

d). Xi =-4m, X =4m

3. Suppose the motion of a particle is described by the equation:
X =20+ 4t 2 Find the average velocity of the particle in the time
interval t;=2stot,=5s?

a) 29 m/s b) 28 m/s c) 84 m/s d) 10 m/s

4. The following are equations of the position of a particle, in
which situation the velocity of the particle is constant ?

ax=4t2-2  bx=-2t> x=-3t-2 d)yx =4t 2

5. The coordinate of a particle in meters is given by
x(t) = 16t — 3 t*, where the time t is in seconds. The particle is
momentarily at restatt =

a)0.75s b)1.3s c)5.3s d)7.3s

Check point:1,2,3,4,5

Problems 27, 47




Chapter 3: VECTORS

1- A vector has two components (Ax=3cmand Ay =-4cm).
What is the magnitude of A?
a)4cm b) 5 cm c)lcm d) 7 cm

2-Let A=(2m) i+ (6m)j+ (3m) k and B = (4m) i+(2m)j - (1m) k.
the vector sum S=A+B is:

a).(6m)i+ (8m)j+ (2m) k
b). (-2m)i + (4m)j + (4m) k
c). 2m)i+ (4m)j+ (4m) k

d). 8m)i+ (12m)j+ (3m) k

3-Thevalueof k.(kxi)is

a) zero b) +1 c) -1 d)3

Check point:1,2,3,4,5

Problems 1,3,13




Chapter (4 ) MOTION IN TWO AND THREE DIMENSIONS
- A projectile is fired from the ground level over level ground with an initial
velocity that has a vertical component of 20m/s and a horizontal
component of 30m/s.

1- The distance from launching to landing points is:

(a).40m (b) 60m (c) 20.4m (d) 122m

2-The maximum height the projectile reached is :

(a). 40m (b) 60m (c) 20 .4m (d) 122m

3-The time the projectile takes to reach its maximum height is:

(@.4.1s (b) 2.05s (c)1.05s (d)0.5s

Checkpoint : 2-4-5

Problem: 1 and 15



Chapter (5 )FORCE AND MOTION --I

Checkpoint : 1- 2-3-4

Problem:1-2(a,b) -6-51



Chapter ( 6 )FORCE AND MOTION --I]

Checkpoint : 1

Problem: 3 - 42




Chapter ( 7 )Kinetic Energy and Work

Checkpoint : 1-2

Problem: 13 - 43




Chapter (9 )Center of Mass and Linear Momentum

Problem: 1 - 18




Important Equations For Phys110 (Phys101)- A. Z. ALZAHRANI

(1) Units & Measurements

Physical Quantity Name Syvmbol
Length meter 1m
Mass kilogram kg
Time second s
Electric current Ampere A
Thermodynamic temperature | Kelvin K
Amount of substance mole mol
Luminous intensity candela ed
(2) Vectors
Vector addition A+B=(A4.+B)i+(4,+B))j+(4:+B:)k
Vector subtraction A-B=(4,-B)i+(4,-B)j+(4:-B)k
A‘B=A4B cos 0
Dot (scalar) product A-B=A4B+A,B,+A.B.
A'-B=B-A

AxB=A4Bsin0 n
Cross (vector) product A X B=(4,B. - A-B)) 1 + (4.B; - A:B:) j + (4B, - A,B.) "k
AXB=-BxA

If A-B =0 then A and B are perpendicular
Special cases If AxB =0 then A and B are parallel or anti-parallel
If |A+B| =|A-B| then A-B =0

(3) Motion along a straight line

Displacement Ar =19 — 19
Average Speed U= 1&1\:

U= z(v+vo)
Average acceleration i = %
Equations of motion (a=0) v=1p

r =xp+ vyt
Equations of motion (a=constant) | v = vg + at

r=uxp+ vt + %ufz

2 2 / |
v = v = 2alr — xg)
Equation of motion (a =-g) Same as equations of motion with

constant a by replacing a with -g




(4) Motion in 2 and 3 dimensions

Position vector r=uxi+yj]+zk

Velocity vector V = v,i + v,j + vk
Acceleration vector a=azi+ ayj+ a.k

Initial velocities Yoy = vgcos By and  vg, = vy sin .

¥ — Y = vl — 5ai?
Vertical motion = (v sin By)r — Ser?,

-
- b
It

(17g 8in 'ﬁ'.j_!l: — 2gly — wva)

Horizontal motion X — xg= (vgcos Byt
R 5
Equation of motion y = (tan Go)x 2(vy cos fg)
. R = in2g,
Horizontal range £ ; ’
R=1
Maximum range g
2220
. ) v S0 #y
Maximum height H= O‘)—
g

(5-1) Forces & Motion: Linear Motion

Newton's Second Law | F = ma
Newton's Third Law Fi . g=Fp_.4
Frictional Foree P:( ¢ =pulN
Weight W =mi




(5-2) Force & Motion: Circular Motion

Tangential Velocity v=wh
w=2rf =24
2nf =2n7
Frequency f= %
. ] i
Centripetal Acceleration ap =t = w3
- o2
Centripetal Force Feontripetal = M= = mw3r
. R
Centrifugal Force Pl rtrifugal = M= = mw?r

Newton's Law of Universal Gravitation

— frmimg
F —_ {_TT

(6) Work & Energy

Work

W=Fux cos #

Kinetic Energy

KE = %nu'g

Work-Energy Theorem

= T
W = smvi — smoj

Gravitational Potential Energy

PEgvat"ita,Hona;' = mgy

Elastic Potential Energy PE ;. cic = %ﬁcmz
Power P= I]";

(7) Momentum & Collisions

Linear Momentum

Newton's Second Law

Conservation of Momentum

!

mavy + mpgtig = myv'y +mpuy

!

Impulse

Ft
Z

Elastic Collision

1 1 1 T 1 T
F1M24 i:."%1 + sMpUR = 374 ‘:-'.dl? ‘tEF?EEE-'EZ

Inelastic Collizion

mMata +mptg = (my +mpg’

Center of Mass

Ty Ty

N JF =
oM Zs e

(7) Rotational Motion




Angular Displacement 6= %

Angular Velocity w=Z
Angular Acceleration a=%
Centripetal Acceleration a:. =w’R
Equations of motion (a=0) w = wq

f = By + wot
Equations of motion (a=constant) = wp + at

T £

=ty + wpt + %”tz
W.2 = “".I?I' = Q{l(r"}] — ’L)I))

Torque T=rF sin #

Moment of Inertia I =mR*




