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1-2	

1-3	

Fundamentals	of	
Physics 

Edition		th8 

HALLIDAY	*	RESNICK 

quantity 

For	example:	

m	91.	3560000000	m	=	3.56x10	

s										7	-2.	0.000000492	s	=	4.92	x	10	

For	example:	

3.56	E	9	m 

4.92	E	-7	s	
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FFor	example,	 

s	6-a	microsecond	is	10	)1	

27	gw.watts	=	1	91.27	x	10	)2	

2	Mm.1m	=		61.2	x	10	)3	

 

 

 

 

 

 

 

 

 

 

 

 

1)	For	example,	the	conversion	factor	to	convert	6	m	to	mm	is		

mm	310	à1	m	 

6	m	à	?	

mm	3	10			6	m	x 

1-4	Changing	Units	

1	9	 6	 3	 2	

k 
c																m																						µp												n														 

d 
da											h													k												M										g									T	

Factor	

	

 

symbol	

	

Prefix	

**	

	

1	m								

à	Conversion	factor	

 معامل التحویل    
2)	Convert	2	mins	to	seconds	
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1-5	

1-6	

1-7	
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(c)	Find	the	distance	in	(a)	and	(b)	

	

	

Δy ==	8m,	so		2=	2m	to	y1(d)	a	particle	moves	from	y 
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=Δx 	So	

=Δx 	So	

(Absolute	
value)	
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2-4	Average	Velocity	and	Average	Speed	

Δt)*Average	Velocity	is:	The	ratio	of	the	displacement	to	time	interval	(	

 

 

 

 

 

 

 

	

	

 

 

 

 

 

 

 

 

 Fig	2-3	

Fig	2-2	
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=4	s2=1s		to	t1for	the	time	interval	t	avgshows	how	to	find	V	3-Fig	2	

m=	22and	x	m4-=	1Position	is	x	

The	average	velocity	is	6m/3s	=	2	m/second	

 

 

 

 

 

 

 

	

	

 

 

 

In	the	positive	direction	of	the	x	axis	
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Check	point	2 

Page	18	

SP	2-3	Page	19 

 

 

 

 

 

 

 

A	velocity	of	+5	m/s	or	-5m/s	

Then	the	speed	is	5m/s	
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_________________________________________	

An	acceleration's	sign	
 

 

 

 

 

Δv to time Acceleration	is	the	ratio	of	the	velocity	
interval (Δt)	

Checkpoint	3		

Sample	problem	2-4	

Page	20-21(a,b)	

Answer:	(a)	Plus	

(b)	minus	

(c)	minus	

(d)	plus	
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Page	23																																									 

 

 

 

 

 

 

 

	

	

	

	

	

	

	

	

	

	

	

 

 

 

 

 

 

 

 

 

Check	point	4	 

Page	23 

Sample	
problem	2-5		

Page	23	



9	
	

 

	

	

	

	

	

	

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



10	
	

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Checkpoint	5	
page	25	
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Chapter	3 
	Vectors 
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3-2	Vectors	and	scalars	

1-	Vector	quantities	à	magnitude	and	direction.	Example:	displacement,	velocity		

2-	Scalar	quantities	à	only	magnitude	(no	direction)	Example:	temperature,	pressure	

The	simplest	vector	quantity	is	displacement	vector		

which	we	represent	by	an	arrow	à	from	A	to	B	

The	length	of	the	arrow	=	magnitude	of	the	vector	quantity		

The	head	of	the	arrow	shows	the	direction	for	the	vector	quantity	

	

			

 

 

 

 

 

 

 

 

 

 

 

3-3	Adding	Vectors	Geometrically	

If	a	particle	moves	from	a	to	b	we	will	get	two	displacement	vectors.	* 

The	net	displacement	from	a	to	b	is	called	the	vector	sum	(s)	

Vector	equation		

*Commutative	Law	
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*Associative	Law		

 

 

	

*Vector	Subtraction		

 

 

 

 

Answer:		

(a)	7	m	(a	and	b	are	in	same	direction)	

(b)	1	m	(	a	and	b	are	in	opposite	direction	 
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3-4	Components	of	Vectors	

A	component	of	a	vector	is	the	projection	of	a	vector	on	an	axis		

The	process	of	finding	the	components	of	a	vector	is	calling	resolving	the	vector 
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To	find	the	magnitude,	we	use:	

To	find	direction,	we	use:		

	

	

	

	

	

	

	

	

	

	

Answer:	c,	d,	f	(components	must	be	head-to-tail;	a	must	extend	form	tail	of	one	
component	to	head	of	the	other)	

	

 

 

 

Answer: 

 

 

 

_ 
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3-5	Unit	Vectors	

 

* 

	*	 

	

 

 

 

 

 

 

	

 

 

 

are	scalars,	called	the	scalar	components		yand	a	xThe	quantities	a	

	

	

	

   

Example	

         	

	

 

 

	

 

*	

	

Scalar	components	of	d	
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3-6	Adding	vectors	by	components		

 

 

**Find	a	–	b	

	

 

	

	

Answers	

(a)	+,+	

(b)	+,	-		

2to	head	of	d	1Draw	vector	from	tail	of	d	+,(c)	+	
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3-8	Multiplying	Vectors		

There	are	three	ways	in	which	vectors	can	be	multiplied	

1)	Multiplying	vector	by	scalar:	If	we	multiply	a	vector	a	by	scalar	s	we	get	a	new	vector		

If	s	is	positive,	a	will	become	positive,	EX:	 

	

	

If	s	is	negative,	a	will	become	negative,	EX: 

 

2)	Multiplying	vector	by	vector;	we	get:		

 

 

	

a)	The	Scalar	product	(or	dot	product)		

 

 

 

 

*	The	scalar	product	is	commutative	

*	When	two	vectors	are	in	unit	vector	notation,		

	

 

 

The	scalar	product	

The	vector	product		

we	write	the	dot	product	as	follows: 
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Answer:	 

 

	

	

	

 

	

	

	

	

b)	The	Vector	Product	(or	cross	product)	 

 

	

	

 

 

 

 

 

Right	hand	rule	

	

*Multiplying	Unit	Vectors	

The	direction	of	c	is	
perpendicular	to	both	a	and	b	
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*The	order	of	the	vector	in	this	case	is	important	

 

 

	

	

	

	

 

 

*If	the	two	vectors	are	given	in	unit	vector	notation,	we	multiply	by	matrix		

	

	

	 

Multiplying	Unit	Vectors	
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Chapter	4	

Motion	in	Two	and	Three	Dimensions	

In	this	chapter,	we	will	study	the	motion	in	two	and	three	dimensions.	
Examples	of	two	dimention	motion	include	projectile	motion	and	
uniform	circular	motion	
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PLEASE	READ	
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	yand	a	xAnswer:	(1)	and	(3)	a
are	constant	and	thus	a	is	
constant	

	xis	constant	but	a	y(2)	and	(4)	a
is	not,	thus	a	is	not 
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Magnitude:	

Magnitude:	 

Angle:	
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Time	of	flight: 

		T	=	!"#	%&'(
)

 

	

t	=	 !*
)

	

 

 

 

 

4-24	

From	Eq	4-22	(y=0)	

From	Eq	4-22	(ө=0)	

4-21	
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v 

 

 

 

	

=	0)	y24	(v-From	Eq	4 

Answer:	

Answer:	
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Answer:	

Answer:	

Answer:	

Answer:	
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constant	xAnswer:	(a)	v	

initially	positive,	decreases	to	zero	and	y		(b)	v	
then	becomes	more	negative	

=	0		xa	(c)		

g	-=		y(d)	a 
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The	velocity	is	tangent	to	the	circle	in	
the	direction	of	motion	
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Answer:		

	

Half	circle	time:	24	s	

Thus	full	circle	T	=	48	s		
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Chapter	5	

Force	and	Motion	

	

5	-1 

We	have	seen	the	acceleration	is	change	in	velocity	and	the	cause	in	

acceleration	is	the	force	(push	or	pull	)	

5	-2	Newton	Mechanics 

*	The	relation	between	a	force	and	acceleration	it	causes	by 

	Isaac	Newton 

*The	study	of	that	relation	as	Newton	presented	it	,is	called	

Newtonian	mechanics. 

*	If	the	speeds	of	the	interacting	bodies	are	very	large	,	

Newtonian	mechanics	does	not	apply	,	and	we	must	replace	

Newtonian	mechanics	with	another	mechanics	as	Einstein’s	

theory	of	relativity	 

or	with	quantum	mechanics	as	object	in	size	very	small	. 

*Newtonian	mechanics	is	very	important	special	case	for	the	

motion	of	objects	between		Einstein’s	theory	and	quantum	

mechanics. 
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5-4	Force	
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5-5	Mass	

*	Mass	is	depends	on	the	properties	of	bodies.		

*	Mass	is	a	scalar	quantity.		

*	We	can	say	that	the	mass	of	body	is	the	characteristic	

that	relates	a	force	on	the	body	to	the	resulting	

acceleration. 

 

 

 

 

 

 

 

 

 

 

 

5.6	Newton’s	Second	Law	
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Answer:	

(a)	and	(b)	2N,	Leftward	(acceleration	is	zero	in	each	situation)	
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5-7	Some	Particular	Forces	

1.	The	Gravitational	Force 

 

 

 

 

 

 

*	Free	Fall	Acceleration	

 

 

 

The	magnitude	of	the	gravitational	is	equal	to	the	product	mg 
 

 

 

 

 

	

2-Weight 

We	can	write	Newton's	second	law	for	vertical	y	axis,	with	the	positive	

direction	upward	as		 

 

 

 

 

 

two	objects	
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5-8	Newton's	Third	Law	

	

 

The	action	and	reaction	forces	are	in	opposite	directions	

		

 

 

 

 

 

 

Another	Example:		
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5-9	Applying	Newton's	Law	
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Upward	

Downward	



Chapter	6 

Force	and	Motion	–	II	

1	
	

6-1		

In	this	chapter,	we	will	study	two	types	of	forces:	friction	
force	and	centripetal	force.		

6-2	Friction	There	are	two	types	of	friction	force:		

1-	static	friction	force		

2-	kinetic	friction	forces	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

(a)A	block	lies	on	
a	table,	so	friction	
force	=	zero	

The	block	in	(b),	
(c),	(d)	is	not	
moving,	then	
static	friction	
force	=	applied	
force	in	
magnitude	but	
opposite	
direction	 

(e)	The	block	is	
accelerating	in	direction	
of	F.	The	block	slides	
along	the	surface.	The	
friction	force	is	called	
kinetic	friction	force	

(f)	The	block	moves	at	
constant	velocity		
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6-3	Properties	of	Friction	

	

 

 

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

Answer:	(a)	zero	(b)	5	N	(c)	no	(d)	yes	(e)	8	N	
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Answer:	To	find	the	car's	initial	speed,	we	can	
use	the	constant	acceleration	equation	because	
the	acceleration	is	constant	

	

	

	

	

25.88	m/s-0.6)	(9.8)	=	-=	(	

Acceleration	is	in	negative	direction	of	x	axis	

	

	

What	is	the	acceleration	of	the	block?	
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6-5	Uniform	Circular	Motion	

 

	

	

 

	

	

We	have	three	exampl	es	

1-	Rounding	a	curve	in	a	car:	in	this	situation,	centripetal	force	is	
frictional	force	on	the	tires	from	the	road	

	

2-	Orbiting	Earth:	in	this	situation,		

cetripetal	force	is	gravity	force			

3-	Hockey	Puck:	in	thi	situation,	centripetal	force	on	the	puck	is	tension		
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upward	Nupward	(b)	a	and	F	NAnswer:	(a)	a	downward,	F	

	 

	

	

	

	

	

	

	

 

	

	

	

	

	

	

	

	

	

	

	

	

	

	

Answer:	



Chapter	7	

Kinetic	Energy	and	Work	
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K	=	6	J	
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I	)	Work	done	by	constant	force: 
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1)		

2)	
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II)	Work-Kinect	Energy	Theorem	

	

		

 

 

 

 

 

 

 

 

 

 

 

(a)	decrease	

	(b)	same		

(c)	Work	done	in	(a)	is	negative	and	(b)	is	zero	
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(a)		

(b)		

 

 



 	

8	
	

 

	

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 	

9	
	

 

 

 

 

 

 

Answer: 
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Answer:	
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Chapter	9	
Center	of	Mass	and	Linear	Momentum	
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In	this	section,	we	discuss	only	a	single	particle.	 

 

 

	

in	which	m	is	the	mass	of	the	particle	and	v	is	its	velocity.	 

Eq.	9-22	tells	us	that	p	and	v	have	the	same	direction.	From	Eq.	9-22,	

the	SI	unit	for	momentum	is	the	kilogram.meter	per	second	(kg	.	m/s).		
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Newton	expressed	his	second	law	of	motion	in	terms	of	
momentum: 

 

 

 

Answer:	

Consider	slopes	
and	equation	9-
23	

(a)	1,3,	and	then	
2	and	4	tie	(zero	
force);		

	(b)	3	
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Answer:		

No	net	
external	force,	 

(a)	0	

(b)	no	

(c)	-x	
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Section	Exercises	

	

 

 

 

	3 3( , ).x y5	to	solve	for	-1.	We	use	Eq.	9	

	(a)	The	x	coordinates	of	the	system’s	center	of	mass	is:	

1.50	m.–=		3xSolving	the	equation	yields		

	(b)	The	y	coordinates	of	the	system’s	center	of	mass	is:	

( )( ) ( ) 31 1 2 2 3 3
com

1 2 3

(2.00 kg)(0.500 m) 4.00 kg 0.750 m 3.00 kg
2.00 kg 4.00 kg 3.00 kg

0.700 m.

ym y m y m yy
m m m

+ - ++ +
= =

+ + + +
= -

	

1.43	m.–=		3ySolving	the	equation	yields		
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Chapter	7 
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