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Chapter 6

Obgisanly ©Yalaed! dakil
Systems of Equations and Matrices

Chapter Name Lesson Number Lesson Name

Busldy lugSnall plusial dudasdl el J>
S

Solving Linear Systems using Inverses
Cramer’s Rule and

Oldgaanlly cYlaal] dobail
ceL3
Systems of Equations and Matrices




Determinant 2 X 2 4 giuaal) daaa

&M\ FREV Y uul.u‘ﬂ ej@iﬂ\
Key Concept Determinant

a b
A=[" "]
c d
_ det(A)= = "|=ad- bc
Determinant (A) | (A) 4 shaall 3134
c d
0 Find the determinant of each matrix. wsSeall » & 4l clgod o S0 q
Then find the inverse of the matrix, if it O 39l o
exists.
a) b)
[2 —3] —4 6
4 4 [ 8 —12]
c) d)
2 -3 [6 ‘5]
2 =2 3 -2
e) f)
5 o
[-2 7] 6 9
1 8




Find the determinant of the matrix dg00)| 3330 19| 20
L 4
A= ]
-3 6
—24
24
0
—12
Find the determinant of the matrix Botoall 30 14 3
—4 /
—23
23




3 X3 2&3&44 49524 9 JAaa
Determinant and Inverse of a 3 X 3 Matrix

3X3 2@3&.44 Jda uub.u\i\ e}@.i:-d\
Key Concept Determinant of a 3 X 3 Matrix

aletA= bo.c |det)=al e

d hoj-bl 1+c?

| e f] i g i g
g h i

Q4a Find the determinant of o loo dgtn0 S 3330 339l 4y
-3 2 4
[177—=1""2]
-1 4 0

3 1 2
1 "2 7]
2 -1 3




Q5 Find the determinant of ol loo @gann JS 3330 239 By
a)
3 1 -2
[ 8.5 2]
—4 3 -1
b)
1 -1 -2
[5 9 3]
2 7 4




Gladaall g il gSaall
Inverses and Determinants

Concept Inverse and Determinant of a 2 X 2 Matrix

letd = [a 2] A is invertible if and only if ad — cb # 0.
c
L . —1_ 1 d —b
If Ais invertible, then A™ = ———-| _ 0‘].

The number gd — cb is called the determinant of the 2 X 2 matrix and is denoted

a b
det(d) = |A]| = = ad — cb.
c

d

2 X 2 dgrael ddey wesas I,_.,.....rL....uil'-'I

_1—1_ d =b . — + o L 38 t P —afy — a b 5l
A _Dd—fb[—ﬁ I:?] gag A0 —eb F 0 415 ;) bay uefeg A bt ll 2% . 4 = . J o
D - s B
detfd) = |4| = =0d—ch il ulpy e Jaig 2 X 2 A832.0.0) 3de8 it @d — Cb 2ua))
C

01 Find A-1, if it exists. If A-1 does not exist,
write singular

§ =5 2 4
-3 2 -3 —6

2l




Q2 Find A-1, if it exists. If A-1 does not exist,

4 O Bajhia dbshuas I8) gl aag O AL gl 2
write singular g :

g

a=[% ] A= 2]

5
A 3 5 A=[8 ]
-2 =3 6 4
Q3 Find A1 ifit exists w9 ol A1 xsgl  3pw
10 7
If A=
a=[, 4
a) [10 —7] b) {—10 7]
-7 5 7 -5
©) 5 7 d) Bagaga b
-7 10] does not exist




Q4 Use an inverse matrix to solve the system
of equations, if possible.

2x—-3y=-1
—-3x+5y=3
6x +y=—=8
—4x — 5y =—12
Sx —2y =11
—4dx +7y=2

10

Sl ¢ alaad) ol Jad Apual) 4 il paiid

Aow




Q5 Use an inverse matrix to solve the system Sl ¢ alaad) ol Jad Apual) 4 il paiid 5w
of equations, if possible.

2x+y—z=-13
3x + 2y — 4z = —36
x+6y—3z=12

x+2y—z=2
2r—y+32=4
31+y+22=6

11




Q6 Find the solution to each matrix equation. Adghan i 802 B

[—2 1”% 'h]_[ 4 0]
3 —1llx, ! [-2 3

[5 2”I1 1!1]_[9 —3]
-2 1 Xy Yo 0 5

12




Lesson 6-3
oS By ol gSxall pliseianly dudasd] dad2Y) Jo>

Solving Linear Systems using Inverses and Cramer’ s Rule

AuSell lgnnall alasil ddasll @Ysloall dabisl J>
aladl) gl g Solve systems of linear equations using inverse matrices.
oS i alxsiwl dbasll ¥sleall dabsil J>

Learning outcomes : : : )
s Solve systems of linear equations using Cramer’s Rule.

Cramer’s Rule

Key Concept Cramer’s Rule

| linear equations in n variables given by

LGJXJ>>>9J3IJ>LGJVuJJ>Jlm@stJ 4] = 0 l$|>|

01 Use Cramer’s Rule to find the solution of o)l whslaall albi J> sboY ol S ic P”“’l
the system of linear equations, if a unique g d> g ¢l
solution exists.

Ly

3X1 +2.X'2 =6

—4-x1 — X2 = —-13

13




Use Cramer’s Rule to find the solution of wbleall ally > sl ol S acl sl
the system of linear equations, if a unique g > g ol ddesl
solution exists.

a) - —
2x—y=4
5x —3y=—6
b)
—9% +3y=28
2x — 1y = —3
c)
—x+y=4
2x+y=—6

14




Use Cramer’s Rule to find the solution of ahadl) e alaal) Ui Ja dlagy el S 3acld aadiad
the system of linear equations, if a unique Asgdaagy)
solution exists.

a)

Sx+4y=7
—x—4y=—3

g

—x—2y=—4z+12
3x—6y+z=15
2x+5y+1=0

8x + 12y — 24z = —40
3x — 8y + 12z = 23
2x + 3y — 6z =—10

15




Use Cramer’s Rule to find the solution of ahadl) e alaal) Ui Ja dlagy el S 3acld aadiad
the system of linear equations, if a unique Asgdaagy)
solution exists.

a)
x—y+z=1
x+2y—4z=3
dx + 3y —7z=—8
b)

x+2y=12
dy —4z=25
x+6y+z=20

16




Q5  Hessabought 2 apples and 3 pears for dos wisl Sy
AED 18. Noor bought 3 apples and 6

pears for AED33 :
a) Write a set of linear equations for this sl oyl sl wWslaall oo degare LSl (I
situation.
b) Find the coast of one apple and one pear a3l B lgll S il 6 aig iaslgll dlaill Hew 33l (o
by using Cramer’s Rule ol Stacld

" GAS Gasoline

Unleaded AED 3.96

17




Q7

In March, Badria bought 2 standard and 2
premium ring tones from her cell phone
provider for AED 8.96. In May, she paid
AED 9.46 for 1 standard and 3 premium
ring tones. What are the prices for
standard and premium ring tones?

AED 1.99,AED 2.49
AED1.99,AED 2.79

AED 2.29,AED 2.79
AED2.49,AED 2.99

18
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Chapter 7

dda gl N dlaall g A g Al g gk

Conic Sections

Chapter Name

Lesson Number

Lesson Name

dawgll c¥olaally ddogysall gsladll

Blually Cipaiinl Aot Liawo

Conic Sections and Parametric C/11 . . .
2o Eitene Midpoint and Distance Formulas
ddapngll CYolaally duogsuall gokadll Kl ]
Conic Sections and Parametric C712
SRS Parabolas
ddagll eY¥alaally ddogyeall @Jm]l gl
Conic Sections and Parametric C7L3 .
Circles

Equations
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Lesson 7-1
Midpoint and Distance Formulas

ol gl

Learning Outcomes

doggiun] dobill Susiio wlils| sl

Find the midpoint of a segment on the coordinate plane.

oY il g i g 2]

Find the distance between two points on the coordinate plane.

The Midpoint Formula Recall that point M is the midpoint of segment PQ if M is between P and Q and

PM = MQ. There is a formula for the coordinates of the midpoint of a segment in terms of the

Coordraﬁes 2 S TERMidhoint Formula

has coordinates

2 2

(Xw +x nty

Words  If a line segment has endpoints
Plxy, y1) and Qlx3, y3), then
the midpoint of the segment

).

Model

Q1  Find the coordinates of M, the midpoint of
JK,forJ(—1,2) and K(6,1).

y
P (x,, v;)

Mt Xe Kt
2 2

Qx,, y,)

Al dabill o clils] 1o 1w

CD,for C(4,5) and D(14,13)

20




Q2  Find the midpoint of the line segment dogiianll dobsll Gugiio wlilsl sl 2w
with endpoints at the given coordinates.
1.(-4,7),(3,9)

2.(8,2),(—-1,-5)

3.(11,6),(18,13.5)

AB for A(—4,8) and B(6,12)

a) (—10,-4)

b) (2,4)

c) (1,10)

d (2,20)

Q4  Find the coordinates of the midpoint of dogiinl| debnil| Ao doi il | 39 4
ABfor A(—6,3) and B(—10,7)

a) (-8,5)

bh) (=16 ]10)

o (2,-2)

d 4,—-4)

a) (-3,6,-1) where M(—1,—4,—9), find P
b) 3 3
- ,— =7
c) (-1,5,4
d (3,-6,1)
il s 5y
21

Q5 IfN(-2,1,-5) is the midpoint of MP




Ol Adlisal
The Distance Formula

1 Concept Distance Formula
Words  The distance between two points with Model y

coordinates (x4, y4) and (x, y7) is (x5, y5)

given by d = \/ (x, — x4 + (v — 13)?.

d=\f(x2—x1}2+(yg—y1)z

v 0 X
(%, ¥4)

6l 832, Q6 Salel’s disc is 20 feet shortand 8 feetto  wle giyg dlull o 1038 20 Bluo e gllo yo 6y
the right of the basket. On his first putt, b d @0 Jgl o8 Ll oy ol

wdd b .dlul the disc lands 2 feet to the left s Al 34 Sl ] 038 321 wle o il

and 3 feet beyond the basket. If the disc S0 Sl b s b3 o8 o il

went in a straight line, how far did it go? Cdoy

Q7  Amina hits a golf ball 3. 6 meters above o ole g o> 5.5 duol s

the hole and 0.9 meters to the left. Her
first putt traveled to 0. 6 meters above
the cup and 0. 3 meters to the right. How
far did the ball travel on her first putt?

22




Q8  Find the distance between each pair of illosall lihs | ahsinl bl go 295 S o @lull 339 8
points with the given coordinates.

a) (3,-5),(13,-11)

b) (8,1),(—2,9)

¢) (0.25,1.75),(3.5,2.5)

Q9  Use the labeled points on the outline of i) gl wle dilall 5l bhso wle Basall bladl il 9y

the circular crater on Mars to estimate il Y s ole b9 8 o ol gl b b
its diameter in kilometers. Assume each J3slg ioglsS Solui
unit on the coordinate system is 1

kilometer.

Q10 Find the distance between o Bl 14 10y
— A(7,11) and B(0,5)
a) V12
b) 13
/85 -
) V122

23




Q11 Find the distance between o Bl 1140
A(—-3,1)and B(5,-5)
a) 10
b) 5
32
Q12 An architect designed an attic room with a ol dial o duiss doles wld dgle 4,6 S )lomo yudigo pos 12w
wooden beam that runs from the bottom- obils! Lo xiy a3l Wbl wlel wisg gl Gl Ly
leftfront to th upper-right back corner. ol wle dolesll g8,k

a) 'IPZgjloordi nates of the ends of the beam are
eséited by (9,12,3) and (21,24,6) and are
b) gfm—;’rm]eter Find the length of the beam

) 288m
d) v251m
a) 4.75
b) 7.43

c) 14.9
d 19

24




Q14

Q15

The map of a mall is overlaid with a
numeric grid. The kiosk for the cell
phone store is halfway between The Ice
Creamery and the See Clearly eyeglass
store. If the ice cream store is at (2, 4)
and the eyeglass store is at (78, 46),
find the distance the kiosk is from the
eyeglass store.

43.4 units
47.2 units
62.4 units

94. 3 units

The coordinates for points A and B are

diS g el Baiy Ggui Sl By i) 5 1

The o bl Qo wd dgasall il ggll 3
Is] .See Clearly wl,lsdl ;iog Ice Creamery

bl jing (4 2) s g S ull i o

iy el gy Blaall (£ enld (46 .78) i gy

bl

olc (7-10) (5-4-) o By A cubsiil] lilss]

(—4,-5) and (10,-7), respectively. A oubil) Soiiall doti o @luall 33l .l gil

Find the distance between the midpoint
of A and B and point B.

V10 units
5v10 units
V50 units

105 units

.B dbiillg By

25
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Lesson 7-2 ol
) gl

Parabolas

il glg bl )50 ole oilSal ghill koo 1S

Write equations of parabolas in standard form.

Learning Outcomes 0SSl gl au)
Graph parabolas.

LAl g ghibl) e alaa
4l (Sl il iy s (S
é}l.m]\ QJ LM\}@.&; L PEON
::l:u.a e:mi...a, 6)‘}.5“ A ?Uau
kil o allay Q) o
adadll 3 5% a8 jlell el
o le Asally S
& g gae (55 iy puad Jilall
o3l sl et yhall laasdl
;A\S.Jl c_}:ﬂ\ ‘:b ‘_535“.“

Equations of Parabolas
A parabola can be
defined as the set of all
points in a plane that are
the same distance from a
given point called the
focus and a given line
called the directrix.
The line segment through
the focus of a parabola
and perpendicular to the
axis of symmetry is called l
the latus rectum. The Jaayt
endpoints of the latus
rectum lie on the parabola

Kol gl cYolen 0 o) o gidal
Key Concept Equations of Parabolas
Form O%M%ﬁon y=alx — h)? + k x=a(y — k)? +h
il b Upward if a> 0, wle Right if a> 0, cue
Direction of Opening Downward if a < 0 Jau ) Left ifa<0 lw
Vertex ul,ll (h, k) (h, k)
Axis of Symmetry x =h y=k
1 1
‘s hk +— h+—k
Focus &3l ( 4a) ( o )
1 1
Directrix  Jul y=k—— x=h-——
4a 4a
1
Sagoall Sl yigll Jsb |—| units |—| units
Length of Latus Rectum a a

26




Q1  Write the equation in standard form. Slaill ;309 ol Jl 33> ualill § 9001 o6 dbloall S| 1w
Identify the vertex, axis of symmetry, and 38l ghodll 9 alulg
direction of opening of the parabola.

a)y=x2—-6x+11

b)y=x2+8x+3

Oy = 2x2- 24x + 40

27




Q2  Write the equation in standard form. Slaill ;308 ol )l 33> ualill § 900l o6 dbloall S| 2

Identify the vertex, axis of symmetry, and 28all gl @ olilg
_direction of opening of the parabola.

a)x = y:-8y-11

b)x + 3y2 + 12y = 18

o)y = —-3x2 —9x-6

28




Q3  Write the equation for a parabola in standard form duali 8,9l 0980l Rl dlao Sl 3

y=2x2—-8x+1
a) y=2(x—-—4)2-15
b)oy=2x—22+9
y=2(x-2?%-7
c) y=(x—-4)2-15

Q4 Write the equation for a parabola in standard form Gl 590l (580S0ll ol Asloo i 4
) Q1Jl Write the equation for a parabola in standard form 6,900 59Sall glaill dsloo il 1w
CRONIR

y=x%2—-8x+13
a) y=(x—-3)—-4
b) y=(x—-4)2-3
c) x=((—4)2-3
d) x=(y—3)2—4

29




Sy
6

dyleall Lily Jio

y:
30

3908all ghill sizio

Graph Parabolas
y = —3x?
2x?

Graph each equation.
Graph each equation

Q5
Q6




i |
3 3 3
D~ (o] (o))
—_ . 2
| | | | | | | | | |
S —| S N IS S S N— [N T N S — —_— | S I
| | | | | | | | | | | |
-+ |-~ - -+ —-————H e e -+ —-————H _— I R —
| | | | | | | | | | | |
f | | | T | | { T | | |
| | | | | | | | | | | |
[ 1 [ | | I 17
| | | | | | | | | | | |
| | | | | | | | | | | |
S| I - [ - | ||
| ] I ] I ]
S N S N N AN N S S — S N S IS N N N S S—— S N SN S N S N N
| | | | | | | | | | | |
I | | [ | | I i
| | | | | | | | | | | |
-+ === — = = - -4+ — — — — 4 - == — — = =4 - -+ — — — — 4 - - - -1 — l—+ — — — —
| | | | | | | | | | | | | | |
| | | | | | | | | | | | | | |
- [ | [ 4_.. [ | [ - [ | [
{ | | | i | | | i | | 1
+ | | | | ~ | | | | _ | | | |
N —~ =
N\
<+ A \©
_ _ + p
R & %
\—/ ol
I I I
> - N
= = =
o @) @)
T 3] 3]
= = =
o o o
(<D} (B} (B}
= <= =
&) QO QO
(3} (35} (35}
(<5} (<5} (<5}
= = <=
Q. Q. j@8
1} (1} (39}
— S S
@) &) &)
0~ (e0] (o)
(@4 o (@4




B S —

(I

—
<

[—
[—

Graph each equation.

o
—
(@4

—

| | |
AN I R— I N T —
| | | |
- — = - =+ — — - — H]
| | | |
| | | |
| | | |
1 1
| | | |
| | | |
L ||
7 I
AN IS S O N AN N SN S N
| | | |
| | |
| | | |
- - — 4 = ——| +————H
| | | | | |
| | LA | | = 1 |
| _2 | | |
t | | f
| _+ | |

=

<+

I

o

>

_

=

o™
=
o
B
©
=
o
(5]
<=
|®]
©
(5]
=
Q.
(9]
—
&)
i
A
o

32




Q12  Select the graph of the equation Aleall ol il 8! 120
y = —2x?
a) 1 b)
0 d) '
Q13  Select the graph of the equation Aoleall golull il 1 134w
y=(x—-1)2-2
I
a) b) 4
1 -3 X R ) \jl/ ' X
C) . d)
A .
5 -1 3f2 A 0Q\1 2 3 4 sx
33




Q14 Which equation is graphed
a) y=1,_ 1,1
sz ,Zx + z
b) x=1 y2 = 1 y + 1
4 2 4
c) y=4x2+8x+4
d x=4y2+1
Q15 Which equation is graphed
a) y=4x?2-—16x+ 16
1
b) y= x*——-x+1
c) 1,
=——y —y+1
d) x=4y2-16y+ 16
Q16 Which equation is graphed
a) y=(x+4)?2-6
b) x=((p+4)?-6
x=(y-4?%-6
c) y=x—-4)?2-6

34

Loy dioall dsled o

— 1
WA A
\\2 7
‘ 4 e
-2 O 2 4 |x
Lily dlioall dslol o
Yy
—
P ——
1 i

Lol diooll rlsal o

H‘

144

150

16




Q17 “Write an equation for the parabola
described below. Then graph the equation.

a) vertex (1, 8), directrixy = 3

b) focus (-2, -4), directrix x = —6

35

By blaal o 5 ol gl 90l gl oo Sl 17,




Q18 Write an equation for the parabola Gl el Jio 55 00| sl dlSall gloill dblao LS| 18

described below. Then graph the equation.
a) focus (2, 4), directrixx = 10

b) vertex (9, 6), focus (9, 5) -
S S N S S S A A
| | T
1L L — - 1 | -
I A |
B S N N S A A A
L L]
' Q19 Write the equation for a parabola with SNl 9Sall ghaill dlen it 19,0
: : 3
vertex at (1,2) and directrix x =
4

a) y=@-27+1 -

) y=@x+2)2+1

d x=@-1D2-2
e) x=@-D?*-2

36




Q20 Write the equation for a parabola with SNl 8ol gloll dlao LSl 2040
vertex at (0,1) and focus (0, 4)

a) 1,
=—x2+4+1
Y=

1
b) y=—x?+1

ﬁ:
©) x=—12y2+ 1

d) X =_1-y2 +1
=!¥

Q21  Which is the equation for the parabola 49 Syl 5800l ol dslao LSl 21
that has

vertex (-3, -23) )l and passes through the point (1, 9) dsaill 509

a) y=x2+10x+7

b) y=x2-6x+19
c) y=2x2+12x-5

d y=2x2-3x+10

Q22  Find the focus of codlSall gloall dsloo) 5,3l 339l 220
1
x=_Y>t2
8
a) (2,0
b) 4,0
c) (0.9
d (0,4
Q23  Which is NOT the equation of (530S0 ghd dblao iy ¥ by lao sl 23,0

a) j;}ga?ﬁole'%x—S

b) 2y+3x24+x-9=0
c) x=3(y+1)>?

d xz2+2yz2+6x=10

37




Lesson 7-3
Circles gt

il ily i dblso 1S

Learning outcomes Write equations of circles.

Graph circles.
bl dlalaa
Equations of Circles

(x, y)

by gl i

b dblao -9 a0 s L)

Key Concept Equations of Circles

4ol dualdl ol 2 2 2 2 2 2
Standard Form of Equation r+y =r (x-R" +(y-0" =7
Center Sl (0,0) (h, k)
Radius kil G r r
Q1  Write an equation for the graph. bl il dslao | 1w
¥
8
SRR
[(—3,1)
el
-4 |4 |O[™ 4 | 8%
e -
|
8
|

38




r |

Q2  Write an equation for the graph. ol il dsleo Sl 24
@) b)
I L | Indad olidy
6'-(1' 5) (-4, 6) 6
£ 1LY\ (=1, %2
(0,0 . f
—8—644-20] 2 4J6 8x —8—6—4—|20 2 4 68X
A I4 J —4
s =a 6
|
) d)
y Wy
A N
o A X A 2N, 0
(3. -2 12 |8 -4 |O X
[ Te
(-5, -3 —4
\ -6
N 4
(3, -5) AN -10 17
|
&) f
Y ! P E
AT 18
A0, 0N G 1) e
_2_ ’
s s
S| [x —20] 2 4 6 8 141214X
R * |
6 (6, —3)
——8
|
g) h)
__(;-2:1)_ y IS U
SRR AN
o4 “6 |J8_© :|3 7%
_al(0,-6) gl * _
o ‘_12 (4, —8) }
<12 N6 [
7
_|‘| _‘
39
[




Q3  Select the graph of the circle with lgilao il 8l Jioy SN woludl il yis| 3

equation
xz+y2 =25
a) \ b)
c) h d)
Q4  Select the graph of the equation ol bl Jidl sl 4y

(x—1)2+@-—-3)32=9
a) b)

N
.
N o
S -4 2 (1] 1 4 -4 - 10 2 3 7
B!
) ° d) .
& ‘/ SL
- L/
4 -3 - of 1 [; - >
1 5 4 0 r
3 >
Q5  Which equation is graphed uly dinall dbleal o 5w

a) x24+(y—-2)32=4 /\
b) (x—2)2+y2=16 / Eh
) x +y—2) =16 %J

d (x—-2)2—y2=16

40




Q6  Which equation is graphed

a) (x+4)2+(y—-6)32=13
b) (x+1)2+(@y—-4)2=V13
c) (x+1)2+(y—4)?2=13
d (x+1)?2+(@y—4)2=225

Loy dioall dsled o 6

by |

Q7  Write an equation for a circle if the
endpoints of a diameter are at

a) (7,6) and (—1,-8).

b) (3,—3)and (1,5).

c) (4,—2)and (—4,-6)

1

sie il el s 15 5,00 diba i T




Q8

Q9

A sprinkler waters a circular section of 0 590 Jin gill § 51| dsleo LSl .Sl sl by clodiye By

lawn. Write an equation to represent the
boundary of the sprinkler area if the
endpoints of a diameter are at
(—-12,16),(12,-16)

(x—4)2+ (y+1)2=20

x> +y2 =20
x2 +y2 =40
x2 + y2 = 400

Write an equation for each circle given
the center and radius.

a) center: (—2,—6),r = 4 units

b) center: (1,—5),r = 3 units

c) center: (1,0),r = V15

42
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Q10 Write an equation for the circle given the ol ale 3] 6,315 dsleo il 10w

Soall center (=3,1)andr =4 il G
a) (x—3)X+(y—-1)32=4
5) (x+3)+@-D*=4
d (x+3)2+@-1)2=16
e) (x—3)2+(+1)2=16

Q11 Find the center and radius of the circle D pul 5 dsloall alasialy 80181 58 iy 5S 0 w114
with equation Then graph the circle. Ll
a)x2 +y2=100 1 L 1
SN A S HNN AN AN A SR S A N
- .
— —
-~ S I A N AN N N R R
| _| | |
b) x2 + (y—14)? = 144
T | |
S A N N N O S A A
L L
— —
_ B N Y N N Y S A
| N | | I
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iyl el szl 51 s iy S50 3391 12,0

Find the center and radius of the circle
with equation Then graph the circle.

Q12

WX

by

IIIIIII

IIIIIII

b) x2+y2—-8x+12y —12 = 0.

IIIIIII




Q13 Find the center and radius of the circle wupl & dsloall alasiaaly 8 il b8 Aiag 5S 0 vyl 13,
with equation Then graph the circle. Loly 8l |
a) x2 + y2 +2x+ 4y =9 G B
B SR Y N N S A A
I I | [ I

: 2

B) x2 + y? + 6y = —50- 14x
S I U N S N (S SR S R I

: : .

L _ 1 L
S S S Y N S I A A

I | 1 | [

Q14 A certain wi-fi phone has a range of 30 o] olssl Sl 08 30km S Slg Ciilgd 3] Sso 14w

kilometers in any direction. If the phone is gl jiall wgin 35km Bluo ol gy il S
4 kilometers south and 3 kilometers west of il deis S gill ol Jiw dblao S8 056 3km
headquarters, write an equation to sb sy s bine bho o8

represent the area within which the phone
can operate via the Wi-Fi system.
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Q15 A stadium is located about 35 kilometers 40km g G ,¢ 35km @l Uy disall buag o2 sl 20 15,0
west and 40 kilometers north of a city. oall Sl g 0580 0 Il 09> 28l Vo
Suppose an earthquake occurs with its gl Jol Wﬂol vl b 5km Bl
epicenter about 55 kilometers from the e gonal doleo Sl Gupall by J'%ﬁ[”c & W'”m
stadium. Assume that the origin of a I S0 0 ol oS il bl
coordinate plane is located at the center of
the city. Write an equation for the set of
points that could be the epicenter of the
earthquake.

Q16  Find the center of the circle lgihsleo il 5513 S50l 29l 16
x2+y2—8x=9
a) (40
b) (-4,0)
c) (0,4)
d 44
Q17  Find the center and the radius of the circle leisleo il 5513 Hlosll Bunig 5S50ll a9l 17
x>+ (y—4)2 =9
a) (4,0); r=3
b) (—4,0); r=9
c) (0,4);r=9
d (04);r=3
Q18 Find the center of the circle lgihslao il 5,350 S 5all 9l 18w
x2+ (y—14)2 =144

a) (Or _14)

b) (14,0)

c) (0,12)

d) (0,14)
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Q19 Find the center of the circle lgihsloo il 8,ilal) 5$ 50l a9l 19w
(x— 1)+ (y — 4)2 = 34
a) center (1,4);r = 5V3
b) center (3,0);r =2
¢) center (1,4);r =34
d) center (0,14);r = 12
Q20  Find the center and radius of the circle libslan il 8 1) Hhll Cnig S 5all 329l 20w
(x —4)2+y2—-16=0.
a) C(—4,0); r = 4units
b),  C(—40);r =_16units C(4,0); r = 4units
c) C(4,0); r = 16 units
Q21 Write the equation of the circle with B ;S 50 il 8513l dsloo 339l 21w
a) ng_tef)(zz _|L4(3,tgn,gfpr:tq the x — axis
b) (x—-4)?+@y—-2)2=4
&) P+ (Y )P =6
d @x-4)2+@y-—-2)2=16
Q22 What s the radius of the circle with equation il @il 8,13l Hlod Buni 339l 22 .
x2+2x+y2+14y+34 =07
a) 2
b) 4
c) 8
d 16
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Chapter 8
Vectors <ilgaiall

Lesson
Chapter Name Lesson Name
Number
" " Introduction to Vectors
WIPESA| S
812 &y " MoVl gl )" Olgal
VECtO rs Vectors in the Coordinate Plane

Slgiall bilusy 1, @l et )

c8L3 sy gl )

Dot Products and Vector Projection
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Lesson 8-1
Introduction to Vectors Ol g, doi

Solve vector problems and resolve vectors into their rectangular
components.

Learning Outcomes

vector qanty ora salaruani. *P-“
1) aboattraveling at 15 kilometers per hour 15km/h e )6 Huw
2) ahiker walking 25 paces due west o8l ol Bglas 25 e s s yo3is
3) aperson’s weight on a bathroom scale alos)l ol 500 wle oz o9
4) acartraveling 60 kilometers per hour 15° 08l Lgindlobib15° &gl 60km /h de pusy yaai Bl

east of south

5) aparachutist falling straight down at 12.5 125mi/h  Jib w6y 6,500 Jiwd Yool 56 by
miles per hour

6) achild pulling a sled with a force of 40 40N b, laio 591 & 5
newtons

vector quantity or a scalar quanti

1) abox being pushed with a force otfinS 125N b, lsio 5y dads aiy G9pino

2) wind blowing at 20 km/h 20km/h e ug bl

3) adeerrunning 15 meters per second due ol ol 15m/s 4y 2S5 JlsE
west

4) abaseball thrown with a speed of 136 S| 136 km/h de (68 i e 5,8
km/h

5) a15-Newton tire hanging from a rope di> o iy 15N 3

6) arock thrown straight up at a velocity of 15m/5 46 yuy oY piin Hluo 08 @ 3 2>

15 meters per second

49




Select the vector quantity

a) Acardriving 50km/h due east

gl 4l 3>
s ol 8 50K/ 2y By

3w

b) Agustofwind blowing 5m/s S5m/s 4w clgd dow ug
c) Aboxbeingpushed with a force of 125N 125N oy dad aly §9No
d) Wind blowing at 20 km/h 20km/h dc pu byl L
Q4  Select the vector quantity dgxi) dedl 3> 4y

a) aperson’s weight on a bathroom scale

c) achild pulling a sled with a force of 40 N

a baseball thrown with a speed of 85 miles/h

ploll gl wle yasis 59
85 miles/h dc yuy (89 & 83cld §,S

40N b0 591 &Y 5 ib Loy

d) Wind blowingat 20 km/h 20km/h dc yum 2Ll g
terminal point
or i .
el - y B N N
sl 5| _eB
a 145"
A *35° W Ol E W‘TJ'T E
) K ‘
aladl adads ) y s\
A Je i) ¥
]
initial paint S
or tail
5 s il eyl = sl
standard position true bearing quadrant bearing

50




Q5 Use aruler and a protractor to draw an arrow bl puy paiall Al 5 jhasal) piiud T
diagram for each quantity described. Include a gy S Ay Cuny A ga 4 S agun
scale on each diagram. (ki

b o
a) a=20feetper second at a bearing of 030°
030° alnib @ = 20 ft/s
30’ a
W 0 1in:10ft/s E
s
b) v =75 Newtons of force at 140° to the horizontal y
Y1 S ) 3o 140° iyl 349 v=75 N .
,--J\:U
1in:25N O X
N
S60°W sl z = 30 mi/h " :
c¢) z= 30 miles per hour at a bearing of S60°W 7 ;E;—-
1in 220 mi/h .

065° olcl £ = 20 m/s
d) t= 20 meters per second at a bearing of 065°

525°E :s<L u =15 Km/s

e) u=15kilometers per hour at a bearing of S25°E

Las¥l S5 1) as B0% slom =50N

f)  m =60 Newtons of force at 80° to the horizontal




Finding Resultants

Triangle Method (Tip-to-Tail)

To find the resultant of a and b,
follow these steps

m Translate b so that
the tail of b touches
the tip of a

a b
b1 ] The resultant is the a+h
vector from the tail
of a to the tip of b. a
h

Parallelogram Method (Tail-to-Tail)

To find the resultant of @ and b,
follow these steps.

L1l Translate b so that the tail

of b touches the tail of a

m Complete the parallelogram
that has a and b as two of
ts sides

ml The resultant is the vector
that forms the indicated
diagonal of the parallelogram

gl alsw)

(o) 1 aaan 5}L..s‘w $lena ads b

N

PSTNCI . FIPIY | § gdacul|

a_—z: b L

£ gy

sl e syl gl LS| PRANER]

Lol ya alasb ga e

N

b;a b abay

(ead) ) G alt) Glig)) ad o

| A B
N

ek e bt
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Vector Applications

Q1 Eiman is pushing the handle of a lawn
mower with a force of 450 newtons at an
angle of 56° with the ground.

a. Draw a diagram that shows the resolution of
the force that Eiman exerts into its
rectangular components.

Sdalalal) LS ja ) el il (A1) 881 Julad gy Ll Lo paa

b. Find the magnitudes of the horizontal and
vertical components of the force.
0 ol g A 6,00 i 5

W gl 5 ghy cadall ja A Glaia (lay) g
4405 450N

1w

Q2 A player kicks a football so that it leaves the
ground with a velocity of 44 feet/S
at an angle of 33° with the ground.
a. Draw a diagram that shows the resolution of
this force into its rectangular components.
lSse ol byl d b gy b ) ol
Broleio

b. Find the magnitude of the horizontal and
vertical components of the velocity.

dl wl Jy @Y Sl i

53

C oy 5,3 o willoil 5,0 e S

2

.

wa ¥ @a 33 ° 49052 44 feet/S

240




Q3 Forafield goal attempt, a ball is kicked gl el 5,8 S ai i 1Y dglso
with the velocity shown in the diagram ] bl
below

a. Draw adiagram that shows the resolution
of this force into its rectangular
components.

baolaio wlS 0 ol Sall 00 b @y woubsi puy a3

————

b. Find the magnitudes of the horizontal and
vertical components

s @Yl oSl o 35

Q4 Buthaina is pushing the handle of a push b lxdo Bgf g Lo o dish Q3
broom with a force of 190 newtons at an

a. Drangledid@3thwiilthtthleqwsthdresolution of
this force into its rectangular components.

baolaio wlS 0 ol Saill 0 b @iy whibsi sy a3

b. Find the magnitudes of the horizontal and
vertical components.

g @Yl oSl o 35
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Q5

Eiman is pushing the handle of a lawn
mower with a force of 450 newtons atan
angle of 56° with the ground.

Find the magnitudes of the horizontal and
vertical components.

bois sl 853> oo gy plaul agis S

a) x =152,y =373

b) x =512,y =450

c) x=252,y=373

d) x=373,y=252

Q6 A player kicks a football so that it leaves the dglyy 44ft/ i€ s 1l 5,8 el L, 6y
ground with a velocity of 44 feet/S v 3l g0 6 = 33°
at an angle of 33° with the ground. ol dual g da8dl WS sall lio 39
Find the magnitudes of the horizontal and
vertical components.

a) x=2396ft/s,y=3690ft/s

b) x =36.90ft/s,y = 23.96ft/s

c) x=0525ft/s,y =80.78ft/s peETEIEa -

d) x =80.78ft/s,y = 52.5ft/s T g

» 332

a) x=159.3N,y =103.5N

b) x =103.5N,y =159.3N

c) x=292.6N,y =1234N

d x=1234,y = 292.6N
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Q8

Jassim and his sister Badria are pulling a o S owy bl G @ 4y asly sl w8
wagon full of plants. Each person pulls on dygl 3 dgliaio o1y @ el

the wagon with equal force at an angle of

30° with the axis of the wagon. The resultant

force is 120 newtons.

How much force is each person exerting?

a) 80V3N

b)Y “40V3N

c) 60N

d 240N

a) 45vV3m/s

b) 45m/s

0 30m/s eofys 27T
(PN g

d) 30vV3m/s R 300

a) 25.4ft/s,40.7m/s

b) 56.6 ft/s,90.6 ft/s .

c) 40.7 ft/s,25.4m/s A

d) 90.6ft/s,56.6 ft/s

48 ft/s
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Lesson 8-2

Ty oY sl g, gl

Vectors in the Coordinate Plane

o] Sgiadll g8 e ol <] 21y ol Ji

) | | . Represent and operate with vectors in the coordinate plane.
ol iy iyl olpid gbs 3568 i @l
Le arning Outcomes Writeavector as a linear combination of unit vectors.

Vectors in the Coordinate Plan

Component Form of a Vector

The component form of a vector AB with initial point  «lw idazs 4B wocad 28,200 35l slon! S ° B(sz Vz)
Alxy, y1) and terminal point B{x;, y,) is given by slasa b (o, ¥ B als idansy ALYy, 1) A
Xy — Xy Vo — Yo—V
(X9 =X, ¥2—y1) Ho =X 2= W v 2
Alxy vy = ;?-:;1_ "
Q1  Find the component form of A~ B~ with Ie gy Ao iy AR J A gy T
given initial and terminal points. O Sl

a) A(—4,2) B(3,-5).

b) A(—-2,-7),B(6,1)

¢) A(0,8), B(—=9,—3)
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Q2

Find the component form of

Ay A klly 43

JAZ A 8 pal) 2 2

A~B " with initial point sl
a) b)
A(-3,1), B4, 5) A(10, —2), B(3, —5)
c) d)
A(—5,—4), B8, —2) A(2.5, —3), B(—4, 1.5)
Q3 Find the component form of A~ B~ with initial Ly Al by 4B J AGual §jpally 3w
point sl
A(=5,3) ,B(2,—1)
a) (4 ) _1>
b) (7,-4)
(o B VAR
d) (-6,4)
Q4  Find the component form of In:a axiall 48l 5,00l gl A
A(—6,3),B(9,2)
a) (3,1)
b) (-15,1)
) (3,5
d) (15,-1)
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Q5  Find the component form of

n:a il 4l 6,000l 129l Sue

A(0,8),B(—9,-3)

a) (9,11)
b) (—9,—11)
o (9.9

sl ] Squnll 99 asinll o (bl  seiall
Key Concept Magnitude of a Vector in the Coordinate Plane

It v is a vector with initial point (x4, y4) and terminal point
(x5, y;).then the magnitude of v is given by

auly adamy (1, ) avla ddam Loae U ylS 13
r\'A}\;_ul; v J\.L;‘_a Jbu" p.'..ﬁ .(.l‘z, _}’2)

V] =1/be — x)? + v, — ).

If v has a component form of {a, b), then |v| = Va2 + b2.

o (X5, ¥5)
;
- Yo=Y,y
]
(@ D) a5, 5,5l U ) IS 13)
)LAL A

Q6 Eindthemagnitude of AR with-initial

point

a) A(—4,2),B(3,-5).

b) A(-2,-7),B(6,1)

¢) A(0,8), B(—=9,—3)




Find the magnitude of

sk 339

A(0,8) and B(—9,-3)

a) /200

b) 202

c) 10

d) V40

A(2,-7)and B(—6,9)

a) 85

b) 2v6

<) 2V5

d) 2ve65

Q9 Consider €(—9,2) and D(—4,—3). Which C(-9,2),D(-4,-3) S 9
of the following is the component form CD il i &S all 89l Jioy ly oo sl
and magnitude of C D™ ?

a) (5,-5),5V2

b) (6,-5),5v2

) (5,-5),6V2

d (6,-6),6V2
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Vector Operations

Vector Addition
Vector Subtraction

Scalar Multiplication

a+b=(a,+bya,+b,)

a—b= <C‘_{)T-G:_b:>

ka= (ka,, ka,)

Salgmied! e culdeall

ifa= {0,,a,) andb = {b,, b,) are vectors and k is a scalar, then the following are true

- gt po
— g T o

O D ek l'-u-\.',-j ,.3. — "A,

Q1  Find each of the following for JehlaBa 14
w=(—41),y =(2,5),and z = (—3,0).
ayw+y b) z — 2y
c) 4w + z d) —3w

e) 2w + 4y-z
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Q2 Find each of the followmg for
=(8,0),9 =(-3,-5),and h = (6,2)

a)4h—g \ b) 3g —5f+h
c) f—2g9—2h | d)4g—-3f+h
Y]

Find
x+yfor x=(0,-2) and (3,7)

a) (3 , _5>

b) (3,5)

c) (3,9

d) (-3.,5)

Q4 Find

3x+yfor x=(0,-1) and(2,1)

a) (-2,2)

b) (2,-2)

<_6 ’ 2)
c) (6,2)

QY lfist 8)(4,-3),t =(—6,2), which of the la ¢l s = (4,-3),t=(-6,2) S 154

b) fellbwig8g representst — 2s?
c) (14,6)
d) (-14,-8)
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Unit Vectors 33a ) 4akia

u=-— 0or -—V
vl vl
Q1  Find a unit vector with the same ol i) ladl i Al ) Baagl) dndia i3 1
direction as the given vector.

a) V=(=23). b) W=(6, -2)

c) X=(-4,-8) d) V=(9,-3).

e) V=6,3). H V=(-1-5).

v= (3 —4)
63




sl i o 3l 0 sy i

2

Q2  Find a unit vector u with the same direction as
a) 1 1
(-5- T -5-)
b) 1 1
'5
C) 4 3
<_ - _>
5 5
d) <3 4
53

91 giall ai + bj sl 385l wawy pugiall € 9020

The vector sum ai + bj is called a linear combination of the vectors i and j.

Q3  LetD TE " be the vector with the given

initial and terminal points. Write D" E as
a linear combination of the vectors i and

a) ]i)(—z, 3),E(4,5).

) Slnal) Ll g Aol B8 A DTET Al () Qa3
o ol bl 3dg Jd e DTET

b) D(—6,0), E(2,5)

C) D(-3,-8),E(-7,1)

d) D(4,-1),E(5,-7)

e) D(3,11),E(-2,—8)

64

f) D(9.5,1),E(0,—7.3)




g) D3 E (45

Q4  Write A~ B as alinear combination of
ectors i and j

h) D(=3,1.5), E(-3,15)

A(—-3,-3),B(2,6)

a) 9i+5j
b) 5i+9j
c) S5i+3j
d 3i+5j

65
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v ={a, b) 4 sy 5004 Y (a/<h)
Component form
= (|v] cos 8, |v| sin ) URsE
. . _ | Substitution v |v|sin @
= |v| (cos 6)i + |v| (sin 6)j g0 J ki gdg 0
Linear combination of i and j
O] |v|cos @ X
Q1  Find the component form of V with the JAR ) 3 )pall 2 1
given magnitude and direction angle.
Magnitude =10 and direction angle is 120°
Q2  Find the component form of V with the eyl &gl il 17 J A8 pal sl 25
given magnitude and direction angle. O
a) |V|=8,0=45° b) |V|=24,9=210°
c) |V|=4,0 =135° d) |V| =16,0 = 330°
e) |[V|=28,0 =273° f) |[V]|=15,0 =125°
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) ac bl sl g el oY gl oo

The direction angle 0 of vector v = (a, b) can be found by solving the trigonometric equation

| v| sinB
tan = ————— ortanf = —
| v| cos @ a
Q3  Find the direction angle of each vector to On Bude (e i Ul ) Lka daia S olal {-JJU M3
the nearest tenth of a degree. Aa )
a) p=3i+7 b) r = (4,-5)
c) —6i + 2j d) (—3,-8)
e) —2i + 5j f) —4i—3j
g) (7,7) h) (3,-8)
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bo &) 4y owi b
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Q7  Anairplane is traveling due east with a
speed of 600 miles per hour. The wind
blows at 85 miles per hour at an angle of
S59°E.

a. Determine the speed of the airplane’s flight.
Byilbll ol de w2l 2

b. Determine the angle of the airplane’s flight
Bylll | gl5 2l 2

69

s il olabl 5l o

v 600 km/h

85 km/h

wind




Lesson 8-3
Slgeiall Jadlung b &l cwer Jl

Dot Products and Vector Projections

Jall gl o gl o) gbil 0l b iy il bl ol gl 3
: Find the dot product of two vectors and use the dot product to find the
Learning
angle between them.
Outcomes 3] ale aio b b3y
Find the projection of one vector onto another.
(ssssll) sl .
Dot Product
S oy cun gd Sl bigindl e groall bl p50,00
Key Concept Dot Product of Vectors in a Plane
The dot product of a = {ay, az) and b = (by, by) J il 4l

a.b = al.bl + az.bz

The vectors a and b are
orthogonal if and only if

a.b=0

QK |)| Ul.\ob.'io b 9a UL@)J.Q.” U_t)SJ

Q1 Find the dot product of u and v. Then

determine if u and v are orthogonal. |

Du= (3,60 ,v= (-4,2)

o uglhl > b viuge dd whill pall dobs > 1y

3 psolsio v

2) u= €2,5) ,v= (8,4)

u= 3,-2) ,v=

(-5,1) 4) u= (-2,-3) ,v= (9,-6)
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Q2  Find the dot product of u and v. Then o> vy veug kil ol dob s 2p
determine if u and v are orthogonal. | Yl poleie u oS Iy
1) 2)
u= (3, =5),v=(6,2) u={(9,-3),v=(13)
3) 4)

u=(1,—-4),v=(2,8)

VAl

u=(—4,6),v= (=5 —2)




Properties of the Dot Product o' w-all 0l
If u, v, and w are vectors and k is a scalar, then the following properties hold.
~omm itative Property Lao inls UeV=Veu
tive Propert YT I P Us(V+W)=UesVv+uew
ir Multiplication Property  &ssc &S 2 wallinls kluesv)=kusv=uskv
Zero Vector Dot Product Property Oeu=0
Maanitude Relationshir ueu=|ul?

Q3  Use the dot product to find the magnitude  .sdoeoll asiall o sl5y¥ woiill wpall il 3w
of the given vector.

1) a= (-5,12) 2) b= (12,16)
3) 4)
r=(—9, —4) v= (1, —18)
6)
5) P= <_?r _2}
t= (23, —16)
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Q4  Use the dot product to find the magnitude of the asiall o Sy whaiill LAl il 14
vector
t=(-1,-7)
a) 50
b) 5
0 2V7
d) 5VZ
Q5  Use the dot product to find the magnitude axiall 1o Sba¥ whodill wjall siul Sy
of the vector
a=(12,16)
2 192
b) 0210
o 18
d 400
Q6  Find the cross product of J wdill o)l @il sl 6
v=(5,8),(1,—6)
a) 53
b) —43
c) 43
d 8
Q7 If S T
u= (2,3) ,v= (-1,4) ,andw= (8,-5) ,find (u-v) + (w-v) x>l
a) -—18
b) -2
c) 15
d) 38
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oo o g ) o) el
Key Concept Angle Between Two Vectors

If 6 is the angle between
nonzero vectors a and b,
then

cieiall o gl sll a0 il B
ool e bga

Q8 Find the angle 8 between vectors u and v

to the nearest tenth of a degree.

Du= €6,2) andv= (-4,3)

e o bl ot v il g B sl B
do )l o b rie o
2)u= (3,1) andv= (3,-3)

3)u= (-5,-2) andv= (4,4)

74

4)u= ¢9,5) andv= {-6,7)




5)

Q9

d)

u=(7,10),v=(4,-4)

6)

u=—2i+3j,v=—4i- 2]

u=—i-3jv=-7i-3

U=-101+jv=10-)

Find the angle between vectors to the &Ml o b e o 35 w8 cugviall o dgl sl gl 9w

nearest tenth of degree

u=(-2,3)and v=(_—4,-2)

6 = 48.4°

0 = 829

0 = 141.3°

0 = 164.7°

Find the angle between vectors to the do )l oo bpac go £33 0 8Y pugiall g dglsll gl 104w

nearest tenth of degree

u=(0,-5)and v=(1,—-4)

6 = 74.0°

0= 140°

0 = 44.1°

6 = 76.0°

Find the angle between vectors to the Bl o bjie o £33 8Y il o duglsll gl 11

nearest tenth of degree

u=(7,10) and v=4,—-4)

6 = 100.0°
6 = 170.0°

6 = 80.1°

6 = 10.0°
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Find the angle between vectors to the BNl o by go o35 U Y giall o gl gl 120
nearest tenth of degree

u=(-1,-3)and v=(-7,-3)

6 = 48.4°
6 = 82.9°
6 = 141.3°
6 = 164.7°

Find the component form of the vector v il dygl 59 20 0,50 asvia) &S yoll )90l 339l 113w
with magnitude 20 and direction angle 135°
135°

(—10,—10)
(10v2,—10V2)
(—=10V2,10V?2)
(10V2,10V2)

Find the component form of the vector v o)l el 48 5ll 5,90l 39l 14
with magnitude 24and direction angle 210°

(=12, —12V/3)
(—24+/3, —24)
(12,12V3)

(—12v3,-12)

(6,6V3)
(=2VZ,272)
(=3 ,—-3v3)
(8V3,—8)

Find the component form of the vector v adbil dgl 39 8 0,10 aio) 4S50l 500l 335l 16w
with magnitude 8 and direction angle 120° 120°

(—4V3, —4)

{(—4,4V3)
(4, —4\3)

(—4V3,4)
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Aaial) hibies
Vector Projection

Projection of u ontov V e U Jad,

Let u and v be nonzero vectors, and let wq and w; be vector wy e u assd L3, Wy s Wy 01 a8y m i ek Sl ¥ U T s 0
components of u such that wy is parallel to v as shown. Then N T L L N (v Wy el ) pma g K ;r;j‘:

. - L v
vector wy is called the vector projection of u onto v, denoted

proj,u;and

o fueV)
proj,u= l—v—l—)v

Q1  Find the projection of inll biuo 3>
u = (3,2)ontov =(5,—5). Then write
u as the sum of two orthogonal vectors,
one of which is the projection of u onto v.

Q2  Find the projection of aidl wle u = (1, 2) asioll bituo 3> 12
u = (1,2)ontov = (8,5). Then write u v =(8,5)
as the sum of two orthogonal vectors, one loass oioleio uenio did wle U asiall LS| &
of which is the projection of u onto v. v wle u wioll b

77




Q3

Find the projection of

u = (4,—3) ontov =(2,6). Then write
u as the sum of two orthogonal vectors,
one of which is the projection of u onto v.
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Q5  Find the projection of u onto v. Then write axiall b 3>
u as the sum of two orthogonal vectors,
one of which is the projection of u onto v.

D

u=3i+ 6j,v=—>5i+ 2j
2)

u=(8,2),v=(—4,1)
3)

u=(2,4),v=(-3,8)
4)

u=5i —8j, v=6i — 4j
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Q6  13,000-newton car sits on a hill inclined at Boby Bl il 6
30° as shown. Ignoring the force of
friction, what force is required to keep the
car from rolling down the hill?
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Bt il yo s oyl olsil ol b F 8 o Jssall Jaill Clus)

The work done by a constant force F in any direction to move an object from point A to B

W = |F|cos@.|A" "B|

Q8 A person pushes a car with a constant b lxio ki bt § )l posis Ry
force of 120 newtons at a constant angle of
45° as shown. Find the work done in
joules moving the car 10 meters.

proj zzF

375N

60°
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Q10 Ranais pushing a construction barrel up a dsb o oleY wlslasl Jioy Wl, gy 104

ramp 1.5 meters long into the back of a
truck. She is using a force of 534 newtons
and the ramp is 25° from the horizontal.
How much work in joules is Rana doing?

a. Ifsheexerts 3060 joules to pull her backpack
31 meters, what is the angle of her force?

Ol aolsl gl dgls b 31 @lud s ol s> 3060 cly Iy

b. Ifshe exerts 1315 joules at an angle of 60°,
how far did she pull her backpack?
Syl s ddluso lod (60 ° dygl sy o> 1315 iy bl
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a.

b.

gl b3 4,9l Q12 Sultan uses a wagon to carry newspapers  wswwy gy sd Sall dos) 4 ye bl w3y 1240
for his paper route. He is pulling the i3 WS ol g0 30 © gl 25

wagon with a force of 25 newtons at an
angle of 30° with the horizontal.
How much work in joules is Sultan doing
when he pulls the wagon 150 meters?
150m Lol 4 ol Low die lolu dy S| ol 1o bo

If the handle makes an angle of 40° with the
ground and he pulls the wagon with the same
distance and force, is Sultan doing more or
less work? Explain your answer.
4l glols g y5, 81 g0 40 ° sl iy Gl paiio oS B
bl el Sl ] Yaw Joy b gl g bl il

Q13 Asnow sled is pulled by exerting a force of e 110N 563 Jy I3 (0 2o 335 Lo 4

83

13
110 newtons on a rope that makes a 20° 9 oS 4l 4S50l o 20 ° digly Sy Ui
o with-the-houi 1 | it G i
figure. What is the approximate work done Y Cowd Jouall Jeill g il sl Lo
in pulling the sled 15 meters? 15m @l
580 newton — meters
1402 newton — meters
1593 newton — meters
1695 newton — meters
S
_




