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c: 1
4l Jiadll
2025-2024
s . A Ol gSaall pluseinls dudasdl dala) J>
O gasmally slaall dolail )Al_)f&.\.c-ﬁg
. . Solving Linear Systems using Inverses
Systems of Equations and Matrices ) )
Cramer’s Rule and
OYolaolly Ao g y5eall oladll lually Cisaiiol] dads liso
Wﬁ‘” Midpoint and Distance Formulas
Conic Sections and
. . 38| 3l
Parametric Equations S
Parabolas
Olgz=iall § dodio
Introduction to Vectors
QW‘ Gl Gginall (§ lgmiall
Vectors Vectors in the Coordinate Plane
Olg=iall Jadluog ‘;b.u' | ol
Dot Products and Vector Projection
0507614804 335 das i)
https://t.me/lomaths12 http://www.youtube.com/@imaths2022
2

Imad Odeh

Imad Odeh



YopO pew

Imad Odeh
[

Chapter 6

OB gaunally Cidolanl NS
Systems of Equations and Matrices

Chapter Name Lesson Number Lesson Name

OlugSaall plazeiuly ddazll dolal >

S EPF N[ PRE | dalasl
Ol gasmally wYolas] AL asta
Solving Linear Systems using Inverses

Systems of Equations and Matrices
¥ quati ! Cramer’s Rule and
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Determinant 2 X 2 43 siaal) daaa

Find the determinant of each matrix. Then
f1nd the inverse of the matrix, if it exists.

{i "l

#

h}u\

b)

—4 6
8 —12

e) f)
[—2 ?] [—4 -?]
1 8 6 9
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https://t.me/lomaths12 http://www.youtube.com/@imaths2022
4
[

=

Imad Odeh

Imad Odeh



YopO pew

Imad Odeh
[

c: 1
Q2 Find the determinant of the matrix 48 shiaall danean gl 20
-3 6
a) —24
b) 24
c) O
d) -12
Q3 Find the determinant of the matrix 48 shiaall Janeaa gl 3
A= [—Z 7]
1 8
a) —23
b) 23
c)
d)
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3 X 3 4dghan (wgSaag ddaa
Determinant and Inverse of a 3 X 3 Matrix

3 x 3 48ghaa daaa ) 5 sgdall
Key Concept Determinant of a 3 X 3 Matrix

Q 4 Find the determinant of

b Lo 48 saa JS 2aaa 2a

4

a)
-3 2 4
[ 1 -1 2]
-1 4 0
b)
3 1 2
[1 2 —1]
2 -1 3
c)
-1 -2 1
[ 4 0 3]
-3 1 -2
0507614804 335 sas Miuy)
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https://t.me/lomaths12

Q5 Find the determinant of o Las 48 ghian JS ane 2a ) B
a)
3 1 -2
8. -5 2
—4 3 -1
b)
1 -1 -2
5 9 3
2 7 4
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Lesson 6-3
oS BuclBy Ol gSanll plusuiwl dudasdl dalasYl >
Solving Linear Systems using Inverses and Cramer’ s Rule
ApnSal) s ghiaall aladiinly ddadll VAl dakuil Ja
plail) 7 o Solve systems of linear equations using inverse matrices.
. ol S BacE alasiinly Ludadl) ca¥aleal) dakil Ja
Learning outcomes

Solve systems of linear equations using Cramer’s Rule.
Jﬁ\‘lvﬁiv 5.5913
Cramer’s Rule
2l S Basld uluY) o ggdall

Key Concept Cramer’s Rule
Let A be the coefficient matrix of a system of n G e OsSa ol & O lalaall 4 ghina g AGH il
linear equations in n variables given b Aabeall Lyoaas g ol il (e ;A Apdadd) Y aladl)
AX = B Ifdet(A) # 0 Jsd
then the unique solution of the system is given b Abadl) eyt QUaill da ) Jal o)

Y a a s o da L) Gl Jall o3 3 iy (A, = 0 oA 13

01 Use Cramer’s Rule to find the solution of S¥alaall s da dlagy el S Baeld padind 4 o
the system of linear equations, if a unique Ay da o o) dakaall
solution exists.

3x1 + 2x2 =6
—4x1 — X2 = —-13
0507614804 525 ses JiuY)
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Use Cramer’s Rule to find the solution of
the system of linear equations, if a unique
solution exists.

a)
2x—y=4
bx —3y=—6
b)
—9%x +3y=28
2x—y=—3
c)
—x+y=4
2x+y=—6
0507614804 335 das i)
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e 1
Use Cramer’s Rule to find the solution of S alaall ala s dagY el Ssaeliendinl - g i
the system of linear equations, if a unique Ay da o o) dpladll
solution exists.
a)
Sx +4y=7
—x—4y= -3
b)

—x—2y=—4z+12
3x — 6y +z=15
2x+5y+1=0

c)
8x + 12y — 24z = —40

3x — 8y + 12z = 23
2x + 3y — 6z = —10
0507614804 335 Jes i)
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Use Cramer’s Rule to find the solution of C¥alaal) ol da Ay el SEacliprdinl -y i
the system of linear equations, if a unique Angda g o) dphaal)
solution exists.
a)
2x—y+z=1
x+2y—4z=3
dx + 3y —7z=—8
b)
x+2y=12
3y —4z=125
x+6y+z=20
0507614804 525 ses JiuY)
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c: 1
Q5  Hessa bought 2 apples and 3 pears for 18 @ (5 yiaS Dl jai 35 i 5 b 2 dums il 50
AED 18. Noor bought 3 apples and 6 SRS Gl jal 65 8 il jai 353 il g an 0
pears for AED33 a2 )0 33 il ‘
a) Write a set of linear equations for this AUladl o3¢d Lhaall ¥ alaall (10 e gana S (]
situation.
b) Find the coast of one apple and one pear sas! 5l (5 iasll 3 yal g Baal ) AalEll) e da ) (o
by using Cramer’s Rule =l S Bac 8 aladiuly
Q6  Maysoon stopped for gasoline twice 355l Gaobl e Als ) YA i ge Qe S5 G
during a road trip. The price of gasoline at By Abaa I Gl san JiVb i ge 28510
each station is shown below. She bought a a2 )2 134.28 <dil 3 33.5L (Jaa) & pome o yil
total of 33.5 liters and spent AED 134.28. s il A ase aaadl el S Bacl aadiul
Use Cramer’s Rule to determine the A JS aa 503,96 e (g sene gl yid)
number of liters of gasoline Maysoon
bought for AED 3.96 a liter
" GAS | | Gasoline
Unleaded AED 3.96 | T AED 4,05
0507614804 335 das i)
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c: 1
Q7  InMarch, Badria bought 2 standard and 2 =~ cmals oiile (piess (e jle el 8 Al & 381 7
premium ring tones from her cell phone  Jeba (53l J senall Cailell ot adia (o (15 jaee
provider for AED 8.96. In May, she paid Jilie s ;0 9.46 Cxda sile 458,96 Jilis 4ne
AED 9.46 for 1 standard and 3 premium daadll (o JS ma Lad 3 nae land 3 5 dale dais
ring tones. What are the prices for 95 jnaall 5 aalall
standard and premium ring tones?
a) AED 1.99,AED 2.49
b) AED1.99,AED 2.79
c) AED 2.29,AED 2.79

d) AED2.49,AED 2.99
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c: 1
Chapter 7
dabai gl) i alaall g dsha g J3al) £ gladl)
Conic Sections
Chapter Name m Lesson Name
dudasw gll SYslanlly dudo g y3eall gladll A8lually Casatinll dlaids Liauo
i i i C7L.1
Conic Sections ar_1d Parametric Midpoint and Distance Formulas
Equations
dudaswgll OYslanlly dudo g y3eall goladll 381 adadll
Conic Sections and Parametric C7L2
. Parabolas
Equations
dudain gl OYslaelly dubo g y3eall g gladll Sladl
Conic Sections and Parametric C7L3 .
. Circles
Equations
0507614804 335 les JiuY)
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Lesson 7-1
Midpoint and Distance Formulas

alaill i) o8 Lagiieal) Aakasll Ciaiie cillan) alay
. Find the midpoint of a segment on the coordinate plane.
Learning Outcomes - —
Y (s fnall A ilads cpa Adlal) Ay
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
coordinates of the endpoints.
o L 1
I 4 Concept Midpoint Formula
Words  If a line segment has endpoints Model y Px., y.)
P(xy, 1) and Q(x,, ), then s
the midpoint of the segment M # @
has coordinates
(X1 +x o+t Y2)
2 2 ) Q(x,, yo)
o X
Q1  Find the coordinates of M, the midpoint of Aol dakdl) Caatiio Cildlaal 2 gl
JK , forJ(—1,2) and K(6,1).
AB , for A(5,12) and B(—4,8).
CD,for C(4,5) and D(14,13)
0507614804 335 Jes i)
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Q2  Find the midpoint of the line segment Lol dabadll Caaliic Glilaal aa ) 20
with endpoints at the given coordinates.
1.(-4,7),(3,9)
2.(8,2),(—1,-5)
3.(11,6), (18,13.5)
Q3  Find the coordinates of the midpoint of daindl dakadll Coiatiic ddadi Jhaal 2yl 3
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 Logfiosal) dadadll Coatio ddai sl gl 4
ABfor A(—6,3) and B(—10,7)
a) (-8,5)
b)  (—=16,10)
o) (2,-2)
d (4,-4)
Q5 IfN(-2,1,-5) is the midpoint of MP MP <iais a N(—2,1,—5) <ilS 1)) 50
where M(—1,—4,-9), find P P M(—1,—4,—-9) &
a) (-3,6,-1)
b 3 3
) (33 )
\ 2 2 ;
c) (-1,5,4)
d (3,-6,1)
0507614804 525 ses JiuY)
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c: 1
Cidadt oy dBlecall
The Distance Formula
I : Concept Distance Formula
Words The distance between two points with Model y
) ) (xy, 1)
coordinates (x4, y1) and (xy, y5) is
given by d = \X(Xz —x) 2+ (r— ).
Yy d=J(XE—X1) +(}’g—y‘|)2
70 X
(X3 vy)
Q6  Saleh’sdiscis 20 feet shortand 8 feetto = gy Alull (o a8 20 48bse o wlla g2 i 60
the right of the basket. On his first putt, bt cl d pun ) (A AL Gpay S a8 8 amy
the disc lands 2 feet to the left <ala o) 35 el ) (et 2ny e a4
and 3 feet beyond the basket. If the disc s (gl (A caitinn Jad 8 (a jall Caad 1Y) AL
went in a straight line, how far did it go? fdaas
Q7  Amina hits a golf ball 3. 6 meters above e 3.6m Able o asi a3 S Al Cy i 7
the hole and 0.9 meters to the left. Her Cakad Ll U fie 0.9 n e 53 Aa 358
first putt traveled to 0. 6 meters above ay e s QIS 58 e 0.6 d8lie ISV Lty
the cup and 0. 3 meters to the right. How (8 3_SI) Lgiakd Al ddluall L e ‘;‘1 0.3
far did the ball travel on her first putt? S5 iy pm
0507614804 525 das Jiy)
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Q8  Find the distance between each pair of Gllaay) aladiuly Bl e 755 IS o Al a5l B
points with the given coordinates. ozl
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 sle Al 8 jaall lalads e soaaal dal@il) andiil 9
the circular crater on Mars to estimate 8 O ol yia LIl b jlad il &y yall
its diameter in kilometers. Assume each a5 15 5lS (o gl lilaal) plas e sas
unit on the coordinate system is 1
kilometer.
Q10 Find the distance between
A(7,11) and B(0,5)
a) 12
b) 13
c) 85
d) V122
0507614804 335 les JiuY)
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c: |
Q11 Find the distance between O Al aa gl 110
A(-3,1)and B(5,-5)
a) 10
b) 5
c) 4
d) 32
Q12 Anarchitect designed an attic room with a (e dpda dalaa @l dy5le 48 2 (5 lane udige paa ]2
wooden beam that runs from the bottom- JPRIEN| UL BN g E g NP P q\;l\. Db g.;\ Jisl
leftfront to th upper-right back corner. (9,12,3) saill e daleal) i)k Sl Jiiai o
The voordinates of the ends of the beam are Jba¥l Aulis (21,24,6) 5
represented by (9,12,3) and (21,24,6) and are A all Joha an )
given in meter Find the length of the beam
a) V27 m
b) +297m
c) 288m
d) v251m
Q13 A coordinate grid is placed over a map. e | duadl a8 Ay A e Gllaa) ASE aag o8 130
City Ais located at (3,13), and City Bis 4wl <ilS 1) (1-,8) xie < Al a5 ¢(3,13)
located at (8, —1). If City C is halfway Lad e dpall g | Adnall (A8l halia B i
between City A and City B, which is Al e clflaal) Gl g ddls B o
closest to the distance in coordinate 7 Anadl
units from City A to City C?
a) 4.75
b) 7.43
c) 14.9
d 19
0507614804 525 das Jiy)
https://t.me/lomaths12 http://www.youtube.com/@imaths2022
19
L ol

Imad Odeh

Imad Odeh



YapO pew]

Imad Odeh
[

Imad Odeh

c: 1
Q14 The map of a mall is overlaid with a GLIS a8y Apad ) A8l (B5ud S pad ey A auy a8 140

numeric grid. The kiosk for the cell The O Gkl Cuaiin 8 A gaaall (o) 5l jaia
phone store is halfway between The Ice 13} .See Clearly /Wil aias [ce Creamery
Creamery and the See Clearly eyeglass oalay (4 62) e ady a S Gl jade S
store. If the ice cream store is at (2, 4) O Adluall e Gindld (46 ¢78) die ady &l )
and the eyeglass store is at (78, 46), Ll Uil ey LSl
find the distance the kiosk is from the
eyeglass store.

a) 43.4units

b) 47.2 units

c) 62.4units

d) 94.3 units

Q15 The coordinates for points Aand Bare e (7-,10)5 (5-,4-) o B A 0ithill Siflas)

(—4,-5) and (10,—7), respectively. A oibatill Coatiall Ak (pn ddlisall 225l )53l
Find the distance between the midpoint B kil B
of Aand Band point B.

a) V10 units

b) 5V10 units

¢) V50 units

d) 10V5 units

0507614804 335 das i)
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c: 1
Lesson 7-2 ¢l
(Alal) adadl
Parabolas
L] il 53 Ll 5y el e S adadl) dslae 4
L . 0 Write equations of parabolas in standard form.
earning Outcomes S el o
Graph parabolas.
|
Equations of Parabolas Al & ohalll ialaa
A parabola can be Ao Al ahadl) o o (S
defined as the set of all o Ssall (B LB gien Ao gana
points in a plane that are Ahi: o saal g Allus 203 I
the same distance from a ik puiasa g 8,34 oo 5 Slana
given point called the o) o slhy A oo
focus and a given line ahill )% o 3 kel 3““:“"':;31
called the directrix. e sl A“-”P‘ﬂ-"f-‘j:w:
. G, e e e
The line segment through C8-gise Gk A5 e ]
sl il i yhall ksl
the focus of a parabola Ju] chﬁ‘ Jr— 2 sl
and perpendicular to the ' ¢
axis of symmetry is called
the latus rectum. The Jalatt
endpoints of the latus
rectum lie on the parabola
.
RS g kil ¥ lea ) gen oribial) 2 ggdal]
Key Concept Equations of Parabolas
— 2 — 2
__ . Formof Equation y = C-l'(’i__ h)* + k | X = a(y—k-)- _+_h
daal) olas) Upward if a > 0, = Right ifa>0, ¢
Direction of Opening Downward if a < 0 Jau>d Left ifa<0 b
TR o o
Sl ) gna _ _
; Bk +— ) (n Ly
Focus s 3l ( Kt rL )
,,,,,,,, e D S
Directrix Jda) k x=h-— 2
a
| units
0507614804 335 les JiuY)
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Q1

Write the equation in standard form.
Identify the vertex, axis of symmetry, and
direction of opening of the parabola.

a)y=x*—6x+11

b)y=x*>+8x+3

)y = 2x%- 24x + 40

0507614804 335 sas Miuy)

https://t.me/lomaths12
22

sl aan Al 5 ) seall 8 Addladd) S 1
(S adadl) i ol g Sl ) gaag

http://www.youtube.com/@imaths2022

=

Imad Odeh

Imad Odeh



YopO pew

Imad Odeh
[

Q2  Write the equation in standard form. Ol an Al 6 eall 3 Alladl) Sl 20
Identify the vertex, axis of symmetry, and LS adal) 8 olat] g Sl saag

direction of opening of the parabola.
a)x = y*-8y-11

b)x + 3y* + 12y = 18

Oy = -3x>* —9x-6

0507614804 335 Jes i)
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c: 1
Q3  Write the equation for a parabola in standard form 5 pally (ALl adadl) Aalae S 3
Audall
y=2x*-8x+1
a) y=2(x—-4)*-15
h) o v=2(x—-2)2+9
) y=2(x—-2)*-7
d y=(x—-4)>-15

Q4 Write the equation for a parabola in standard form

Q1 Write the equation for a parabola in standard form

y=x%*—8x+13
a) y=(x—3)*—4
b) y=(x—-4)?*-3
) x=(@-4?%-3
d x=(@p-3)2-4

0507614804 335 Jes i)
https://t.me/lomaths12
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i 1
(A8l adadl) aia s
Graph Parabolas
y=(x —n?+k
0,0[9\ X
(h, k)
Q5  Graph each equation. Aladll by Jia 50
y = —3x?
S I S I S N S A A
| | | | |
e 5 ! e
Ll L |- | 1 L
S S S Y N I I
| | | |
| | | | |
Q6  Graph each equation. 60
y = 2x?
S I N I S S S A A
| | mag
Ll L | - — 1 |
S S N Y N A S S A I
| | | |
| | | |
i L |1
0507614804 335 Jes i)
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70

Graph each equation.

Q7

(x—4)%+1

y:

I L e e

8L

Graph each equation.

Q8

2(x—1)2 -4

y:

9

S ... N NN [N f— S IS E—

x2 +6x—4

y:

Graph each equation.

Q9

0507614804 335 sas Miuy)
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o)
(o)
—
| | | |
-t 1 1 —
| | | |
— 1 —
| | | |
t | | |
| | | |
1 1 T
| | | |
| | | |
|| ||
| | | |
= 1
| | | |
| - i |
| | | |
— 1 —
| | | |
() J | |-
o | | | |
t | | I
I_I | | | |
>
<+
Il
N
>
_
=
N
&
2=
)
]
=]
o
(5]
=
&)
o]
(5]
<
Q,
3]
=~
S
(e}
i
@4

110

Graph each equation.

Q11

=4x + 25

3x — y?
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c: 1
Q12 Selectthe graph of the equation Aalaall Sl Jial) g2l 125
y = —2x?
a) 1 b)
c) ‘ d) .
Q13 Select the graph of the equation Ualaall Jlal) Jial) 5a) 130
y=(x—-1)>%-2
Y \ b)
& 4
\ \ :
R 1\§\/ 3 4 gx AR “/ 2 4 s5X
c) T d) P
1 -B 58X A\
0507614804 335 Jes i)
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c: 1
Q14 Which equation is graphed Ll dlieall dalaad Le - 1400
a) 1, 1 1
= _x2 x4 = — i
YTt T2, b U
b) 1,1 1 |
Y=Y Ty y \\ 5 /
c) y=4x>+8x+4
d x=4y?2+1 =2 Er 2 | 4 [x
Q15 Which equation is graphed Ll dliaall Aol Le - 1505
a) y=4x?*—16x+16
Y ——
b 1
) y=Zx2__x+1 52 e P
1 <
) x= —yi—y+1 -
4
d) x=4y?—16y+ 16 =
Q16 Which equation is graphed Lily dlied) Alad Lo 160
a) y=(x+4)?*-6
g 4
b) x=(y+4)?% -6 T [
2 4 '
) x=(@—-4"-6 N |
- AN
d) y = (x — 4)2 -6 —8—6—4—20 4 8x
L
—6
—8
|
0507614804 335 das i)
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e 1
Q17 Write an equation for the parabola Jia o3 oLl i gall (8IS adadll Aldlae S 17
described below. Then graph the equation. Ll daleal)
a) vertex (1, 8), directrixy = 3
| | 4 | |
_____ —— 1 - 1 T 1 7T T 1 —
| | | | |
T T T T T T
| | | | |
| 4 | | v
| | | | |
i L - | | L
| | | |
i i ——
S I N IS S Y S A A
| | | |
_____ 3 . . L D I R
| | | |
| | | |
| | | |
| | | |
1 - -
b) focus (-2, -4), directrixx = —6
| | * | |
_____ T - - 1 I 1 7T 7T T —
| | | | |
1T T T T T
| | | | |
| | | | |
| ! | | |
_____ | I | _ 1 il L |
| | | | |
i i = —
S S S N A I A A
| | | |
————— S I S e S R S e S
| | | | |
| | | | |
| | | | |
| | | | |
—— T — 11— —
0507614804 5255 Jes i)
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Q18 Write an equation for the parabola Jie o5 olial e gall (Al adadl) Adlaa iS) 180
described below. Then graph the equation. Ll il
a) focus (2, 4), directrixx = 10
B T A Y I A )
| | | |
b) vertex (9, 6), focus (9, 5)
BN Y N Y I Y S A I
| | | |
| I _ 1 .
...... L] ||

Q19 Write the equation for a parabola with

: . 3
vertex at (1,2) and directrix x = .

a) y=(x—-2)>+1
b) y=@&+2?+1

) x=@-12-2
d x=@-17-2

0507614804 335 sas Miuy)
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c: 1
Q20 Write the equation for a parabola with A (Al adadl) Aalae iS) - 200
vertex at (0,1) and focus (0, 4)
a) __ 1.
y = 12 x“+1
b) L,
= —x2+1
y 1Zx +
C) 1 2
=——y2+1
X 1 y°+
d) 1 .
=—y2+1
X 12y +
Q21 Which is the equation for the parabola 4 (gl S adadll Alales S 27 s
that has ;
vertex (-3, -23) wI_Y and passes through the point (1, 9) absilly e
a) y=x*+10x+7
b) y=x*>—-6x+19
¢ y=2x*+12x-5
d y=2x*-3x+10
Q22 Find the focus of s S8l adaill Alaleal 55l 2a gl 224
e + 2
X ==
3 y
a) (2,0
b)  (4,0)
c) (0,4
d (0,4
Q23  Which is NOT the equation of (S adad Allae Jiay ¥ Jhilea s 230m
a parabola?
a) y=3x*+5x-3
b) 2y+3x2+x—-9=0
¢ x=3(y+1)?
d x2+2y’+6x=10
0507614804 335 das i)
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Lesson 7-3
Circles gl

Aladl) i) 53

Learning outcomes Write equations of circles.

Graph circles.
B_ilall ddalaa
Equations of Circles

3 yilall Aalas ygna ‘_“,».uluii\ p 5¢-4al)

Key Concept Equations of Circles

Alslaall ) Al
Standard Form of Equation

Radius _hall Caas

Q1  Write an equation for the graph.

Sl Jial dobes ) 1

5_yilall Alalea 4SS

by i sal) i

y

N

H

l oo
>

0507614804 335 Jes i)
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c: 1
Q2  Write an equation for the graph. Sl Jiadl) Aalae 3S) 20
a) b)

FED | Im! A
s+ m(_ T
sl(1,5) ( 4,6)&_6
,/"5"?'1\ | S .
i 2]’(0 0) (=1, 472

—8-—614—20] 2 46 8x —8—6—4—?0 2468%X
\\ |4 ,/ -4
s -8
-8
1 |
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i 1
Q3  Select the graph of the circle with Leihbaa Al 3l Jiay o) Sl Jiadll 58] 30w
equation
x> +y? =25
a) /\ b)
c) oY d) Y
1 C) dy D?x
Q4  Selectthe graph of the equation Adbeall Sl Jiall ga) 4
(x—-1D?*+(y-3)?%=9
a) b) :
3 2 10 4 [: -4 9 7
|2
L3 2
9) mEE d) ;
- I.! 0] 1 4 [; )
1, ° 1 1 !
| ! X
Q5  Which equation is graphed Lily Aleall Aaleal e 5
2 —72)2 —
a) x*+(y—2)=4 i
2 2 _ ‘
b) (x—2)2+y2=16 //\
C) xz + (y - 2)Z =16 (Jx
—2)2 _ 2 = SR
d (x-2)"—y =16 \ 7
0507614804 335 Jes i)
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it |
Q6  Which equation is graphed Lol Aleall Addladd L B
a) (x+4)?*+(w-6)>=13
b) (x+ 1%+ (y—4)?%=+13
0 (x+1D*+(y—4)*>=13
d) (x+1)2%+(y—4)*>=225

Q7  Write an equation for a circle if the e il Glles il 13 5 _slall Alales ) T
endpoints of a diameter are at

a) (7,6) and (—1,-8).

b) (3,—-3) and (1,5).

c) (4,-2) and (—4,-6)

0507614804 335 Jes i)
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Q8 A sprinkler waters a circular section of 08 A B I Ao ) ) e SR el Rl Bl
lawn. Write an equation to represent the & bl e Bli S 13 elal) 4850 508
boundary of the sprinkler area if the
endpoints of a diameter are at

(-12,16),(12,—-16)

a) (x—4?+(y+1)? =20

b) x*+y*=20

c) x*+y?=40

d) x*+y*=400

Q9  Write an equation for each circle given Caaill y 38 pall o alall ga 3l S Adlas I Qe
the center and radius. ok
a) center: (—2,—6),r = 4 units

b) center: (1,=5),r = 3 units

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

0507614804 335 Jes i)
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c: 1
Q10 Write an equation for the circle given the O) Gaale 13} 5 yilall Aales Sl 10
A center (=3,1)and r = 4 kil caas
a) (x=3) +@-17*=4
b) (x+3)+(y—1)>2*=4
c) (x+3)+@w—-1%*=16
d (x-3)X2+@H+1*=16
Q11 Find the center and radius of the circle o5 Aabaal) plasinls s fa) Hhad iy S e gl 110
with equation Then graph the circle. Ll 3 Al )
a) xz + yz = 100 | [ | | |
B S Y S S Sy
| | | |
S S Y Y N A Y Y
b) x* + (y — 14)% = 144
----- SN Sl Sl S A S
N Y S S S A A
| | | |
L | — 1 L
I [ | I
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Q13 Find the center and radius of the circle Alnall oty 3 5l Hlad Coaly S 5 asl 130
with equation Then graph the circle. Ll 300l ) o
a)x2+y2+2x+4y=9 | | ¥ |
BN ENn.
} | } }
i I -
L |- | L
| | Co
----- N S D T N G
i I o
| | | |
b) x2+y2+6y=_50—14'x | | | | |
_____ T T T 1T —— 1 7T 7T 1T
| | | | |
T T T T T
| | ||
| | | |
L | | |
! ! L im
HEEEENENNEE.
----- S N S S A A
| | | ||
| — | [ [
Q14 A certain wi-fi phone has a range of 30 13) Lolai) 5T 3 B0km (sl (s)5 il sn aaf 53 14
kilometers in any direction. If the phone is Saall cisia 35Kk Als (o oy il IS
4 kilometers south and 3 kilometers west of =~ Aabuell Jia Asbae S 2 Bkm 5 et
headquarters, write an equation to 5l LR (i 8 CILERERLL (S i
represent the area within which the phone b
can operate via the Wi-Fi system.
0507614804 335 s Mind)
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i 1
Q15 A stadium is located about 35 kilometers 35km Adluay L )i Aall Loy e 0¥ 20y 15
west and 40 kilometers north of a city. 3 J Sisa g il et 40km 5 L2
Suppose an earthquake occurs with its U—um 55km Adlasy Al al-w\ XSS -
epicenter about 55 kilometers from the i"ﬂ&w&é‘hwwdﬁ“d"d*{‘. ~k :l o=
stadium. Assume that the origin of a ) 4 yandd dﬁj == ""“‘“M‘ > JS{‘;
coordinate plane is located at the center of : Foe 0S80 B A
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 Leilabee (AN 5 5lall S pall 2 gl 1604
x2+y2—-8x=9
a) (40
b) (-4,0)
o (0,4)
d) (44)
Q17 Find the center and the radius of the circle Leilales (ll 3 lall jladll Coauai g 38 pall 2l 17
x2+(y—4)? =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 Leilabae (il 3 plall S 5all aa sl 18
x2+ (y —14)? = 144
a) (0,—14)
b) (14,0)
c) (0,12)
d) (0,14)
0507614804 335 Jes i)
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c: 1
Q19 Find the center of the circle Leilabee (Al 3 ilall 3S el aa gl 19
(x—1D%*+(y—4)%?=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 et Al 3 _lall Hladll Caualis 3S5all an gl 200w
(x — 4)*+y*—16=0.
a) C(—4,0); r = 4units
b) . C(—4,0); r = 16 units
) C(4,0); r = 4 units
d) C(4,0); r = 16 units
Q21 Write the equation of the circle with X osna iy (2,4) WS e Gl 8 0 Adae aa ) 27
center (2,4) tangent to the x — axis
a) (x—2+@-4*=+4
b) (x—4)7+(y—2)?=4
&) 09k - 27 + (= 4)P =116
d) (x—4)?+(y—2)? =16
Q22 What s the radius of the circle with equation Lgilalea Al 3 3l hd Chai aa gl 225
x2+2x+y2+14y + 34 = 0?
a) 2
b) 4
c) 8
d 16
0507614804 335 das i)
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Chapter 8
Vectors <ilgadiall

Chapter Name

= G * ‘ Al S gimall (§ Olgziall
c8L2 . i
VECtorS Vectors in the Coordinate Plane
Olgxiall Jadluwg (Jrasdl O]l
Cc8L3 i
Dot Products and Vector Projection

0507614804 335 sas Miuy)
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Learning Outcomes

Lesson 8-1
Introduction to Vectors wlgzill 3 dedio

Lioaia Lealadiin) o calgatial) Juiad
PL_"J\ Gﬁ\ gy Represent and operate with vectors geometrically.

LS se (A Dlgadiall Jalat 5 Cilgaiall Jilse da
Solve vector problems and resolve vectors into their rectangular
components.

Q1  State whether each quantity described isa s 43S af dgaia 4b gua ga daS JS S 1)) La JSY 1
vector quantity or a scalar quantity. Agia
1) aboat traveling at 15 kilometers per hour 15km/h de pus )8 a
2) ahiker walking 25 paces due west Gall olail 3 ghad 25 Ao jun jrn ads
3) aperson’s weight on a bathroom scale pland) () e e et 055
4) acar traveling 60 kilometers per hour 15° il olailh]15° 4 5) 3 60km/h Ae ey yand 3l
east of south gLl
5) a parachutist falling straight down at 12.5 125mi/h de a3 8le Jind cOaally 6 Ly
miles per hour
6) achild pulling a sled with a force of 40 A0N W jlaia 3 o8 4aY 5 Jiha cany
newtons
Q2  State whether each quantity described is a s 4:aS al dgatia 4d gua ga dpaS JS il 1Y) L 83 20
vector quantity or a scalar quantity. Agaia
1) aboxbeing pushed with a force of 125 125N W a8 3 58 428y 2y (3 g2l
newtons
2) wind blowing at 20 km/h 20 km/h 4 s agd zL))
3) adeerrunning 15 meters per second due Gl olail 15m /s de o (S Jl e
west
4)  abaseball thrown with a speed of 136 136 km/h de s L83 S 5cld 3 S
km/h
5) a15-Newton tire hanging from a rope dis e b 15N ¢ p Ul
6) arock thrown straight up at a velocity of 15m/s 4e o AoV atfin e 64838 23 jaa
15 meters per second
0507614804 335 Jes i)
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Q3  Select the vector quantity ipaid Lpslloas 3
a) Acardriving 50km/h due east Sl olail 8 50km/h Ae s 8l e
b) Agustof wind blowing 5m/s S5m/s 4w el b dand S
c) Aboxbeing pushed with a force of 125N 125N 353 428 &y (§ sdiean
d) Wind blowing at 20 km/h 20km/h Ae s bV

Q4 Select the vector quantity igaid sl 20a 4
a) aperson’s weight on a bathroom scale

b) abaseball thrown with a speed of 85 miles/h
c) achild pulling a sled with a force of 40 N

d) Windblowingat 20 km/h

terminal point

orfip .
dglpedl dlazy

J,.l-:.“ .;1'

j__,'l_‘_:_ll A ls 2
Je il )

initial point
or tail

A

plaad) Ol e e padd 05
85 miles/h Ac _yu L) 5 sacld 5 S
40N s lsia 35 42 5 Jika anas

20km/h Ae szl g

s il alamy| = A sl

standard position true bearing quadrant bearing

0507614804 335 Jes i)
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Q5 Use a ruler and a protractor to draw an arrow ) il {-‘334‘3 B basal) aadind 5
diagram for each quantity described. Include a Cray Ao ga AgaS JSI pagu (aihdl
scale on each diagram. ubdS an ) JS Jaidy

oabida e
a) a= 20 feetper second at a bearing of 030° N
0307 alsil a = 20 ft/s
307/ ¢
w o 1in:10f's E
S
b) v =75 Newtons of force at 140° to the horizontal y
A8Y | S )l (3o 140° wglp 3g8 v= 75 N {
,---J\‘fﬂ
1in:25N O x
¢) z= 30 miles per hour at a bearing of S60°W N
S60°W alxib z = 30 mi/h W -
\x.
z 60°
11in :20 mi/h
S
d) t= 20 meters per second at a bearing of 065°
065° sl>sL t = 20 m/s
e) u =15 kilometers per hour at a bearing of S25°E
S25°E :lscl u = 15 Km/s
f)  m = 60 Newtons of force at 80° to the horizontal
‘_,._T._‘I}| ,_.:‘IJ._‘J' A 800 szl M = 50 N
0507614804 335 Jes i)
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c: 1
Finding Resultants J
Triangle Method (Tip-to-Tail) Parallelogram Method (Tail-to-Tail)
To find the resultant of a and b, To find the resultant of a and b,
follow these staps. fallow these steps
a b a h
m Translate b so that m Translate b so that the tail
the tail of b touches of b touches the tail of a h
the tip of a. a h
m Complete the parallelogram
m The resultant is the a+h that has a and b as two of a
vector from the tail its sidas
of a to the tip of b. a
n m The resultant is the vector
that forms the indicated
diagonal of the parallelogram
1) Lo
. i = % S ¥ = B — .
(sdd) ! ,J.g.bﬂ)giL..b:ﬂ sileme d b (ad) ! RSN ) BENCIN LRS- =
\ / b:a mbsluy b,a b oalewy
a b Slplasll s as gl =l e o
NG
h el o b s o (TR sy s b in T o3
a._:b L: \ a._:Lb L:
a h
a s sl LY clgia eS| PETEREA]] ath g O
ae Ml o peelnsh g @ Lo bl Jal:
0507614804 3355 sles Y
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Vector Applications

Q1 Eiman is pushing the handle of a lawn W )aka 8 gy cadal) Ja AN (lafa Clay) @B 10
mower with a force of 450 newtons at an o) e 56° 4391 32 450N
angle of 56° with the ground.

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

(ol Gl L3y (A0 3581 S g gy et s pana
Baalaiall Lgals ya

b. Find the magnitudes of the horizontal and
vertical components of the force.
5 981 Al ) g A88Y) (1S jall (g IaEa 2

Q2  Aplayer kicks a football so that it leaves the ~ 4e s (2 ¥ (o ciillail Cumy 3 S e JS) 20
ground with a velocity of 44 feet/S wa ¥ e 33 ° 4l 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.
LS e A Al 220 sl miia gy asdad o ) apanaly o

3dalxia e R

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

Ao uall a1 5 488Y) S el lata 2a

0507614804 335 Jes i)
https://t.me/lomaths12 http://www.youtube.com/@imaths2022
48

=

Imad Odeh

Imad Odeh



YopO pew

Imad Odeh

broom with a force of 190 newtons at an
angle of 33° with the ground.
a. Draw a diagram that shows the resolution of
this force into its rectangular components.
LS o ) 85l o2 st eaa 5y ardadl o ) sy o
Balalia

b. Find the magnitudes of the horizontal and
vertical components.
Al 5 48891 LS yall paalia 2a

oY) ae 33° 45 5

190N~

|

0507614804 335 sas Miuy)
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Q3  For afield goal attempt, a ball is kicked do b S IS s oaY Aglas A 3w
with the velocity shown in the diagram ol (el s b s gal)
below
a. Draw a diagram that shows the resolution
of this force into its rectangular
components.
LS e M sl 220 Jilad ia gy asdad s ) aaanaly o
i g e :
. 90ft/s ==~
&' -
L o
b. Find the magnitudes of the horizontal and
vertical components
Al )l 481 U ) ol 2
Q4 Buthaina is pushing the handle of a push 190 Nl jlaae 5 g2y a8 duiSa miie A0y 2825 4
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c: 1
Q5 Eiman is pushing the handle of a lawn 450N 558 culall 331 )a pade g gl a8 50
mower with a force of 450 newtons at an o=oY e 0 = 56° 45l
angle of 56° with the ground. 8 Al Al 1l 5 488Y) LS jall puolie aa
Find the magnitudes of the horizontal and
vertical components.
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 L5l 2 44ft)s Ao iz S eV S, 60

a) x=2396ft/s,y =36.90ft/s

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

) x=525ft/s,y = 80.78ft/s 4 s

d) x =80.78ft/s,y = 52.5ft/s »_Gs

Q7  Buthaina is pushing the handle of a push 190 Nl jlaia 55k s duniSa (e A4y @5 7
broom with a force of 190 newtons at an waoY) ae 330 450 5

a) x=1593N,y =103.5N
b) x =103.5N,y = 159.3N
c) x=292.6N,y=123.4N 1
d) x=1234,y = 292.6N
0507614804 5355 e Hiny)
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ground with a velocity of 44 feet/S o= e B = 33°
at an angle of 33° with the ground. 858l Al )l 5 488Y) LS el palia aa
Find the magnitudes of the horizontal and

vertical components.

angle of 33° with the ground. 3 gall Al ) g 2581 LS pall joalia 2a gl
Find the magnitudes of the horizontal and

vertical components.
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c: 1
Q8 Jassim and his sister Badria are pulling a Ll Ale 4 je Ay pa 4ddl 5 anls G 8
wagon full of plants. Each person pulls on 30° A5 32 4 slbasia 358 Ay ) (add IS
the wagon with equal force at an angle of 120N 4l 8l fliis A pal) ) sne aa
30° with the axis of the wagon. The resultant flagia JS Leday Al 361 laia L
force is 120 newtons.
How much force is each person exerting?
a) 80V3N ey
4y Odg £ MgiadOdeh),
b} ‘1'0\/§N _‘_.’.. " A0
C) 60 N ; f..,:rfﬁ
d) 240N
Q9 For a field goal attempt, a ball is kicked with Ao pull 3 S S, o e ey dlglae (2 9
the velocity shown in the diagram below 2l (laphaddll s Il A sall
Find the magnitudes of the horizontal 5 all 488Y1 48 jall Hlaie 2a )
a) 45vV3m/s
b) 45m/s
c) 30m/s o 9ofts o7
7 Y 4
e _
d) 30vV3m/s $ -3
Q10  Aremote-control airplane flew along an initial Shae dsh e ani ge oSa33 il Cils 1000
path of 32° to the horizontal at a velocity of 48 AS oy (AY) S jall 2a 32° 45l Sa
feet per second as shown. Which of the JSal) B maga 9 LS 48 ft/s
following represent the magnitudes of the Ao puall Al 1) 5 488Y) S pall laie 22 )
horizontal and vertical components of the
velocity?
a) 254 ft/s,40.7m/s
b) 56.6 ft/s,90.6 ft/s
c) 40.7 ft/s,25.4m/s
d) 90.6 ft/s,56.6 ft/s
48 fils
0507614804 335 das i)
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Lesson 8-2
A S giunall (§ Clgamiall
Vectors in the Coordinate Plane

Y (s sl b Lgle Slleall o) ja) 5 Sleaiall Jiii
Ll C—“J—’ Represent and operate with vectors in the coordinate plane.

Bas gl) Clgatial ol (3 ¢S asie S
Learning Outcomes Write a vector 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  alas idazs AB ascad &S,u)) 559a)) slay) (S o B(sz VZ}
A(xy, y1) and terminal point B(x5, y5) is given by slamaal (g, V) B aly idams ALy, 1y .
- 1V, — ¥
<X£ —X1.¥7— y1) (PR N PR 1) - 2
...... £
Q1  Find the component form of ABwith the Llgill s Aol SkiL AR J AZAN B gall 2a 1o
given initial and terminal points. Oty 9S3al)
a) A(—4,2) B(3,-5).
¢) A(0,8),B(=9,—3)
0507614804 335 das i)
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c: 1

Q2  Find the component form of ABwith Ll 4o Sk AR J 48 a) B gal) 3 200

initial point O sSdal)

a) b)
A(—3,1), B4, 5) A(10, —2), B(3, —5)
|
c) d)

A(—5,—4), B(8, —2) A(2.5, —3), B(—4, 1.5)
Q3  Find the component form of ABwith initial ~ 4lgills 4ol ki AB 48540 6 sual) 2 30

point Oty 9Saal)

A(_s, 3) ) B(Z, _1)
a) <4 ) _1>
b) (7,—4)
¢)" «(7,4)
d) (-6,4)
Q4  Find the component form of AB AB  AxidlldS pd) 5 el aagl 4o
A(—6,3),B(9,2)
a) (3,1)
b) (-15,1)
¢ (3,5)
d) (15,-1)
0507614804 525 das Jiy)
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e 1
Q5  Find the component form of AB AB  Asilli€ 5 gall aagl  Som
A(0,8),B(—9,-3)
a) (9,11)
b) (—9,—11)
) (9.,5)
d (-11,-9)

Y (s giasall b aniall e (psbi) o ggdal)
Key Concept Magnitude of a Vector in the Coordinate Plane

If v is a vector with initial point (x4, y4) and terminal point anlys alamg (y, J4) anslas dlam Lgsas U oS 1)

(¥, ¥5).then the magnitude of v is given by slasial U jlane sle) 52 (X, J3)

vl = '\/I'{xz —x)2 + v, — 1)*.

If v has a component form of {a, b}, then |v| = Va? + b,
{a B) a5, 5,500l v _J 415050
Q6  Find the magnitude of ABwith initial o gSial) gl g Aad) il AB J)ka > 6o

point

a) A(—4,2),B(3,-5).

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

¢) A(0,8), B(=9,—3)

0507614804 335 Jes i)
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Q7  Find the magnitude of AB Cumy AB ldie 2ag) 7o
A(0,8)and B(—9,-3)
a) 1200
b) V202
c) 10
d) V40
Q8  Find the magnitude of AB Cusy AB ke aag) 8Bue
A(2,—-7)and B(—6,9)
a) 8V5
b) 2v6
) 2vV5
d) 2ve65
Q9 Consider €(—9,2) and D(—4,—3). Which C(-9,2), D(-4,-3) 1 9w
of the following isfie component form CD 4xiall ))3ia 5 3 5al 3 gucll Jiay b e sl
and magnitude of CD?
a)  (5,-5),5V2
b) (6,-5),5v2
) (5,-5),6V2
d) (6,-6),6V2

0507614804 335 Jes i)
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Vector Operations leaied! e Sldlesd)
Ifa= (a,,0,) andb = (b, b,) are vectors and k is a scalar, then the following are true
Vector Addition a4+b= (G1 + /_)1. a, + h‘/\ ) LN LR e

Vector Subtraction a—b={a;—by.a;—by) =g T

Scalar Multiplication ka= (ka., ka,) QDAL dned 2 it ]l

Q1  Find each of the following for Joblaadsaa 10
w=(-41),y =(2,5),and z = (-3,0) .

aw+y | b) z — 2y
c) 4w + z | d) -3w

e) 2w + 4y -z

0507614804 335 Jes i)
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i 1
Q2 Find each of the followmg for Joblaadsaa 20,
=(8,0),g=(-3,-5),and h= (6,2)
a)4d4h—g i b) 3g —5f +h
c) f—2g9g-—-2h ‘ d) 49g—-3f+h
Find w3
x+yfor x=(0,-2) and (3,7)
b) (3,5)
©) (3,9
Q4 Find w4
3x+yfor x=(0,—-1) and (2,1)
b) (2,-2)
0) (-6,2)
d) (6,2)
Q5 Ifs = (4,-3),t = (—6,2), which of the gl s =(4,-3),t=(-6,2) oS 150
following represents t — 2s? t — 2s Ju b
a) (14,8)
b) (—14,8)
c) (14,6)
d (—14,-8)
0507614804 335 Jes i)
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c: 1
Unit Vectors 53 51l 4aia
v 1
u=-—, or -—V
[v] |v]
Q1 Find a unit vector with the same o) Axial) olad) (i Al o1 Bas gl Apfia s (s
direction as the given vector.
a) V=(-23). b) W=(6,-2)

c) X=(-4,-8)

e) V=(6,3).

0507614804 335 Jes i)
https://t.me/lomaths12 http://www.youtube.com/@imaths2022
58

=

el
Imad Odeh

Imad Odeh



YopO pew

Imad Odeh

Q2  Find a unit vector u with the same direction as olad) (i 4l (o3} g Bas sl Ania da gl 2
v=(3,—4)
a) 1 1
c.-2)
b) 11
(—< .2
C) 4 3
(-3 .- 32)
d) 3 4
€ -2

joioeaidlai + bj ball G all e (eaiall g sana

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

Q3 Let DE be the vector with the given Slarall Algil g o) Llai AL DE Aada &f () 3o
initial and terminal points. Write DE as a J s i Cgatall a3 0 o DE i)

linear combination of the vectors i and j.

a) D(=2,3),E(4,5). 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) f) D(9.51),E(0,-7.3)
0507614804 335 Jes i)
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Q4

Write AB as a linear combination of the
vectors i and j

9i + 5;
5i + 9j
5i + 3j
3i + 5j

A(—-3,-3),B(2,6)

0507614804 335 sas Miuy)
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h) D(-3,1.5),E(-3,1.5)

Oxeaiall Jbad 38535 ) gea e AB 4nidl i€ 4o
i,j
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=¢a, b) AR Al 8 el y
Component form
(|v] cos @, |v| sin 8) UasE

. ) .| Substitution
= [v] (cos 6)i + [v] (sin )] joi O ks g
Linear combination of i and j

1  Find the component form of V with the slal¥) Aygl iy Jlhally 1 J A& el 5 ypal) 22 10
p -
given magnitude and direction angle. O g8l

Magnitude =10 and direction angle is 120°

Q2 Find the component form of V with the ~ sai¥) Aygljy kel 1V J & all 5 pall 82 20
iven magnitude and direction angle. O 9Sdall

b) |V| = 24,6 = 210°

a) |[V|=8,0 =45°

0 |V|=4,0 =135° d) V| = 16,0 = 330°

e) |V| =28,0 =273° f) V] =15,0 = 125°
0507614804 335 Jes i)
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al

AUl sac Wl aladin) aadatia aadell slady) 4y ) ) lual
The direction angle 8 of vector v = (a, b) can be found by solving the trigonometric equation

| v| sin@
tan = ——— ortan0 =—
| v| cos 6 a
Q3 Find the direction angle of each vector to O s Bl ) Goka dndia S olad) gl a2 30
the nearest tenth of a degree. Aol e B ks

a) p=3i+7j b) r = (4,-5)

0507614804 335 Jes i)
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Q4 A goalkeeper running forward at 5 m/s =29 bm/s de pun apall Geols RS 0 4o
throws a ball with a velocity of 25 m/s at an 40° 425) 325 25m /5 A o Ao 3 S
angle of 40° with the horizontal. What is the flealad) 5 5 Sl daslll de ) laie L
resultant speed and direction of the pass?

Q5 What would the resultant velocity of the ool A3 3 SN Al de jull () oSia 13 5
ball be if the goalkeeper made the same 5 m/s de _juo Calall (o€ 5 g8 5 LD A 1) (o all
pass running 5 m/s backward?

Q6 Houriyya is pulling a sled with a force of 45l Jis 3ol 52 270N 652 48V ) 4y 5 cnd H
275 newtons by holding its rope at a 58° 320N 558 Aa ) adyy il o 58 a4 58°
angle. Her brother is pushing the sled LY e 3 il (558l Aliasa oladl 5 laia 2 )
with a force of 320 newtons. Determine
the magnitude and direction of the
resultant force on the sled.

0507614804 335 das i)
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i 1
Q7 Anairplane is traveling due east with a ©eis 600km/h de e G380 olail s e sl 7
speed of 600 miles per hour. The wind S59°E. 45 5 85km/h de ymn LN
blows at 85 miles per hour at an angle of
S59°E.
a. Determine the speed of the airplane’s flight. : N
3 AL ) e Ao s S3a ik 600 km/h
i” : =
| 85 km/h
I
| wind
|
b. Determine the angle of the airplane’s flight
3 ¢l )5 i
0507614804 335 Jes i)
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Lesson 8-3
Olgziall ladluny Jadidl 0 pal
Dot Products and Vector Projections

il il g3 Logins 2530 oy il o puall el ahaiiial 5 ¢ppeanial il o puiall il ol
Learning

angle between them.
Outcomes

Find the projection of one vector onto another.

(g2aall) il oyl
Dot Product
(6 sinsa & Cilgatall Jliil) (ol alad) 5 sadall
Key Concept Dot Product of Vectors in a Plane

The dot product of a =(ay,az) and b = (by, b,) J bl oyl

a.b - al.bl + az.bz

The vectors a and b are 13) Gl b s a oleaidl oS
orthogonal if and only if oS

Q1 Find the dot product of u and v. Then
determine if u and v are orthogonal.

Du= 3,6) ,v= {-4,2)

Du= (3,-2) ,v= {-51)

0507614804 335 sas Miuy)
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Find the dot product of two vectors and use the dot product to find the

uaheﬁvjuwdﬁghﬂ\g_a)bﬂd.\ah_\; 10+
Y ol aalaia v u S 13

2) u= 2,5) ,v= (8,4)

4) u= (-2,-3) ,v= (9,-6)
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Q2  Find the dot product of u and v. Then Loass sivgu oo JS il ol duala s 20
determine if u and v are orthogonal. Yol padaia v u oS 1)
1) 2)
u= (3, =5),v={(6,2) u=(9, -3),v= (1, 3)

Imad Odeh
[

u= (1,

—4),v=(2,8)

0507614804 335 sas Miuy)
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u=(—4,6),v= (=5 —2)
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c: 1
Properties of the Dot Product o' w-al 0l
If u, v, and w are vectors and k is a scalar, then the following properties hold.
Ita b imals UeV=Veu
re Property 023 95d) Gmnlss Ue(V+W)=UesVv+UewW
Scalar Multiplication Property @saxc &S 2 wallinls kiuev)=kuev=uskv
Zero Vector Dot Product Property Osu=0
r Maanitude Relationshir ueu=|u|?
Q3  Use the dot product to find the magnitude .l 4l jlade slagy adill G pall aadil
of the given vector.
1 a= (-512) 2) b= (12,16)
)
0507614804 335 les JiuY)
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c: |
Q4  Use the dot product to find the magnitude of the aaidl jlate alagy hdll @ pall aadial 14
vector
t=(-1,-7)
a) 50
b) 5
o 2V2
d  5v2
Q5  Use the dot product to find the magnitude Aaiall Hlaie alagy il @ pall aodiil 5
of the vector
a=(12,16)
a) 192
by 020
o 18
d 400
Q6  Find the cross product of J Bl Cpall 26 syl G
v=(5,8),(1,—-6)
a) 53
b) —43
c) 43
d 8
Q7 If K& T
u= 2,3) ,v= (-1,4) ,andw= (8,-5) ,find (u-v) + (w-v) .
a) —18
b) -2
c) 15
d) 38
0507614804 525 e iy
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e (i A 1 onskid) o sgibal
Key Concept Angle Between Two Vectors

If 8 is the angle between Cpeaial cp sl ) 8 g il 1Y)
nonzero vectors a and b, Omdall e b sa
then

Q8 Find the angle 8 between vectors u and v Gila) G B U s omentall o @ Aol W aa 8o
to the nearest tenth of a degree. Aaall (e b plie ee da  BY

Du= €6,2) andv= {-4,3) 2)u= ¢3,1) andv= (3,-3)

D u= (-5-2) andv= {4,4) 4)u= (9,5) andv= (-6,7)

0507614804 335 Jes i)
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5) 6)

u=(7,10), v= (4, —4) u=—2i+3j,v=—4i— 2j

u=—i-3jv=—7i—3j u=—10i + j, v=10i —5j

— 1

Q9 Find the angle between vectors to the O bde e e 33 @B Gueaiall G dasl M sl 9
nearest tenth of degree Ao

u=(-2,3)and v=(_—4,-2)

a) 6 =484°

b) A =82.9°

c) 6 =1413°

d 6 =164.7°
Q10 Find the angle between vectors to the O Bde (a6 50 Y Gueadall G Al 3l 2a ) 100

nearest tenth of degree A
u=(0,-5)and v=(1,-4)

a) 6=74.0°

b) 6 =14.0°

c) 6=44.1°

d) 6=76.0°
Q11 Find the angle between vectors to the O Bk (e e 3 QA (peaiall (g 3—)}‘)’{‘ w11

nearest tenth of degree Al
u=(7,10) and v=(4,—4)

a) 6 =100.0°

b) 6 =170.0°

c) 6=80.1°

d) 6 =10.0°

0507614804 525 das Jiy)
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Q12 Find the angle between vectors to the S B A St D ST A
nearest tenth of degree A
u=(-1,-3)and v=(-7,-3)
a) 6 =1484°
b) 6 =82.9°
c) 6 =141.3°
d 6 =164.7°
Q13 Find the component form of the vector v Aaladl 435l 55 20 o laie 4nial 48 yall 3 ) guall 25l 113
with magnitude 20 and direction angle 135°
135°
a) (—10,—-10)
b) (10v2,-10v2)
) (—=10V2,10V?2)
d) (10v2,10V?2)
Q14 Find the component form of the vector v Aaladl 45l 55 24 o )laie Aniad A pull 5 ) saall 22l 14
with magnitude 24and direction angle 210° 210°
a) (—12,—12/3)
b) (—24v3,—24)
c) (12,12V3)
d) (-12v3,-12)
Q15 Find the component form of the vector v aaladl 45 55 4 o )aie 4aiad S all 5 peall a5l 15
with magnitude 4 and direction angle 135° 135°
a)  (6,6V3)
b) (—2v2,2v2)
) (=3,-3v3)
d) (8v3,-8)
Q16 Find the component form of the vector v Aaladl Ayl 55 8 o ylaie anial 48 yall ) guall 25l 16
with magnitude 8 and direction angle 120° 120°
a) (—4V3,—4)
b)  (—4,4V3)
©)  (4,-4V3)
0507614804 335 das i)
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c: 1
Vector Projection
Projection of u onto v V e U Jadso
Let u and v be nonzero vectors, and let wq and W, be Vector wy cos u wut L34 Wy 5 Wy 4l o 28l w s ok Slimie V3 U G s 2
components of u such that w, is parallel to v as shown. Then TS —; 1N R e
vector wy is called the vector projection of u onto v, denoted
projyu,-and
: U« V)
proj,u= IT)V
Uu=w, +W,
Q1  Find the projection of aldl ey = (3,2) 4sidl hiwe an 10

u = (3,2)ontov = (5,—5). Then write v =(5,-5)

u as the sum of two orthogonal vectors, Ladaal padaia (peaie 4 e g 4aiall SIS

one of which is the projection of u onto v. U e u 4sia) hivs

Q2  Find the projection of aildl ey = (1,2) 4adall Wiie aa 120

u = (1,2)ontov = (8,5). Then write u v =(8,5)

as the sum of two orthogonal vectors, one Lol fpiadaie (gaie 4 e g 4niall i) A

of which is the projection of u onto v. U o u sl b

0507614804 335 das i)
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c: 1
Q3  Find the projection of aid Jde y = (4, —3) 4l hdwe an 3
u = (4,-3)ontov =(2,6). Then write g v =(2,6)
u as the sum of two orthogonal vectors, Laaaa) (paalaie (peatie 4 oy andall i) &
one of which is the projection of u onto v. U e u sl hivs
Q4  Find the projection of aldl ey = (—3,4) 4l biwe a4

u = (=3,4)ontov = (1,6). Then write v =(1,6)
u as the sum of two orthogonal vectors, Laaaa) (paalaie (peaie 4 o g 4niall (iS) &
one of which is the projection of u onto v. U e u 4l hivs
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c: 1
Q5  Find the projection of u onto v. Then write v aaid e gy asidl bive as 5w
u as the sum of two orthogonal vectors, Laaaa) (paalaie (peaie 4 oy 4ndall i) &
one of which is the projection of u onto v. U e u 4l hivs
1)
u=23+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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i 1
Q6  13,000-newton car sits on a hill inclined at Qg Jila Ji Ao 13,000 358 5l &S 6
30° as shown. Ignoring the force of clsiay 039 JALa Al 1) miaga g4 LS 30 ©
friction, what force is required to keep the SO JAuY B L) 7z i aial da DU 5 g8l) Lad
car from rolling down the hill?
v

Q7  Khadija sits on a sled on the side of a hill
inclined at 60°. What force is required to

keep the sled from sliding down the hill if the

weight of Khadija and the sled is 550
newtons?
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B JA Akl (o puan ol atl ol (5l 3 F 538 (30 sl Joll lsal

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

W = |F|cosB.|ﬁ|
W =F.AB

Q8 A person pushes a car with a constant 450 31 120N alaie A5 5 58 5 jlaws add adyy Bs
force of 120 newtons at a constant angle of JUI (8 minga 5a LS 45° o laia
45° as shown. Find the work done in 3kl ey ol J gally J ghual) Jadl) Hlade ol
joules moving the car 10 meters. 10m

proj zzF

Q9 Khalid is pushing a vacuum cleaner with a oaiia 375 Bl Ak 5eS i AlA 2y 9
force of 375 newtons. The handle of the Ao )Y ae 60 © Ayl IS Al
vacuum cleaner makes a 60° angle with A8lisal LSl pdy e aldy A (Jadll laia L
the floor. How much work in newton- 2

meters does he do if he pushes the vacuum
cleaner 2 meters?
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Q10 Ranais pushing a construction barrel up a 1.5 Alsh jaaie e cileli) Jue o Wil adsi 100
ramp 1.5 meters long into the back of a 45534 848 paiay Adald 3 gaia AadAnY
truck. She is using a force of 534 newtons AEY) A8 jall g 25 © Hasiall
and the ramp is 25° from the horizontal. Ll das (Al Jsalls Jalll laia L
How much work in joules is Rana doing?

Q11 A studentrolls her backpack from her Cia ) slaSll Ciia (e Liuis Alla cad 11
Chemistry classroom to her English 175N 358 4y jalaay) 4210,
classroom using a force of 175 newtons.

a. If she exerts 3060 joules to pull her backpack
31 meters, what is the angle of her force?
Baall Ay 5 Lad 37 Adlisal Lginia sl Jsa 3060 <l 1)
Sl dalall
b. If she exerts 1315 joules at an angle of 60°,
how far did she pull her backpack?
g Adlse L <60 © 5130 Jsa 1315 <y 13)
fauaall
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e 1
Q12 Sultan uses a wagon to carry newspapers — —sang a5l Cesaall Jaaldy je Glabi addty 1205
for his paper route. He is pulling the (S Bl aa 30 ° Ayl s 25 @i 858 4y el
wagon with a force of 25 newtons at an
angle of 30° with the horizontal.
a. How much work in joules is Sultan doing
when he pulls the wagon 150 meters?
150m el i el Can e laku aliy 53 Jadl) lsia L
]
b. 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.
Gy 2V @e 40 © sl Jaar Dall Gaia IS 1)
o 55T Sak U3 Jgb 8 i ki g A8Lasall (] & 5a) (oL
s & 80 ¢l
Q13 A snow sled is pulled by exerting a force of e 110N 558 J% A (o 7 B ASY ) s ol 13
110 newtons on a rope that makes a 20° s LS sl A el e 20 ° Ayl JS ds
angle with the horizontal, as shown in the JRAL i ge
figure. What is the approximate work done AV sl Jshuall Jadll 8l laial) L
in pulling the sled 15 meters? 15m 48l
a) 580 newton — meters 1
b) 1402 newton — meters ®
¢) 1593 newton — meters _m : :
d) 1695 newton — meters \
@.A;ﬂ U'_a\:m.'\.qﬂ\ &._\gja\
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