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Learning Outcome/Performance Criteria**

Example/Exercise Page

(48 shaal) (o sSaa) ApuSall il ghaaall aladinly Aplaal) ¥ aleal) dakil Ja

(1-8)

Solve systems of linear equations using inverse matrices Example- 1 -Ja+(1A,1B) 380

384

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

Ex1 2x—3y=-1

—3x+5y=3

—-3x+9y =36

7x — 8y = —-19

1) 5x—2y=11

—4x+7y =2

0507614804 315 sas Miuy)
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3) —3x+5y =33 4 —4x+y =19
3x — 2y = —18
2x —4y = —-26

5 2x +y -z = -13 6) 3x — 2y + 8z = 38

3x + 2y — 4z 6x + 3y — 9z = —12

X+ 6y — 3z = 12 4x + 4y + 20z =0

7) x+2y—z=2 8 4x + 6y +z = -1
2x —y+3z =4 -x—y+8z=28
3x +y+ 2z =6 6x — 4y + 11z = 21

0507614804 315 ses i)
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Learning Outcome/Performance Criteria** Example/Exercise Page
Find the midpoint of a segment on the coordinate plane Example- 1 -Jlia+(1A,1B) 407

1Y) o5 sl o Aaion Al Comiie Ak Sy (10-15) 410

Find the coordinates of M, the midpoint of Aafiveal) Zaasll Caiaiia Cflaal aa g
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)

Find the coordinates of M, the midpoint of Al dadadll Caiatia Cililas) aa )

10) (20,3),(15,5) 11) (-27,4),(19,—6)

12) (—-0.4,7),(11,-1.6) 13) (54,-8),(9-2,10)

14) (-5.3,-8.6),(—18.7,1) 15) (—6.4,—8.2),(—9.1,—0.8)

0507614804 315 ses i)
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Learning Outcome/Performance Criteria** Example/Exercise
Find the distance between two points on the coordinate plane (16-23)

Gy siwa) e il o A8l alay)

Find the distance between

16) (1,2),(6,3) 17) (3,—4),(0,12)

18) (=6,—7),(11,—12) 19) (~10,8),(~8,~8)

20) (4,0),(5,—6) 21) (7,9),(—-2,-10)

22) (—4,-5),(15,17) 23) (14,-20),(—18,25)

0507614804 315 ses i)
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Learning Outcome/Performance Criteria** Example/Exercise
Write equations of parabolas in standard form (1-4)

ol Bap s Bl ) Y obs A (14-19)

1) y = 2x? — 24x + 40

4) x + 3y?+12y =18

14) y = x> —8x+13 15) y = 3x? +42x + 149

0507614804 525 e il
https://t.me/+ZwjnNRrgdMdlZjRk http://www.youtube.com/@imaths2022
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14) y = —6x%2 —36x—8

15) y = —3x2 — 9x-6

0507614804 335 sles JiuY)
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Learning Outcome/Performance Criteria**

Example/Exercise

Graph parabolas
il 28K g phasl) i

(5-8)
(20-25)

Graph each equation.

5 y=@x-4*-6 y =

Aalaal) Lily Jia

4(x + 5)2 + 3

0507614804 315 sas Miuy)
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Graph each equation.

20 1
)y =l

22) y = —2(x — 2)*+3 23) y = 3(x — 3)2-5

25) 4x — y? =2y +13

0507614804 315 ses i)
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Learning Outcome/Performance Criteria** Example/Exercise
Graph parabolas (9-12)

Uiy 281l ¢ shadll Jis (26-31)

Write an equation for the parabola described Usbaall Jie a5 ool g gall (IS adadl) dlalas (K
below. Then graph the equation. RRSEY

9) wertex (0,2), focus (0,4)

10) wvertex (—2,4),directrixx = —1

11) focus (3,2),directrixy = 8

12) wvertex (—1,-5), focus (—5,—5)

0507614804 315 ses i)
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Write an equation for the parabola described Uslaall Jie o5 obial gia gall {ASA) adadl] dlalae )
below. Then graph the equation. ARSEY

26) wertex (0,1), focus (0,4)

27) wvertex (1,8),directrixy = 3

28) focus (—2,—4),directrixx = —6

29) focus (2,4),directrix x = 10

30) vertex (-6, 0), directrix x= 2

31) vertex (9, 6), focus (9, 5)

0507614804 315 ses i)
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Learning Outcome/Performance Criteria**

Example/Exercise

Write equations of circles

Gl il Jis

(2,3,12-17)

Write an equation for each circle given the ok Caaill g 3S jall o aledl a3 530 S Aloles (),

center and radius.

2) center:(—2,—6),r = 4units 3) center:(1,-5),r 3 units

12) center: (4,9),r = 6 13) center: (—3,1),r =

14) center: (=7,-3),r = 13 15) center:(=2,-1),r = 9

16) center: (1,0),r = V15 17) center: (0,—6),r = V35

Learning Outcome/Performance Criteria**

Example/Exercise

Write equations of circles

Gl il Jis

(4,5,19-22)

Write an equation for the graph.

4)

0507614804 315 sas Miuy)
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Write an equation for the graph. ) Jaial) Dalaa )

19)

Learning Outcome/Performance Criteria**
Represent and operate with vectors geometrically

Example/Exercise Page
Example- 1 -Jta+(14,1B,1C) 480
Gnia Lgaladiind 5 Cilgaiall Jiiad (1-6) 486

State whether each quantity described is
a vector quantity or a scalar quantity.

43S ol dgatia 48 gun ga A4S JS Cuils 13) La S 1 Jli

a boat traveling at 15 kilometers per
hour

15km/h de pus @8 a
b)  ahiker walking 25 paces due west Call sladli 3 shd 25 de pn yuw (il

c) aperson’s weight on a bathroom scale plaall ) 3ae (Lo et ()5

Imad Odeh

1A) acar traveling 60 kilometers per hour
15° east of south

1B) a parachutist falling straight down at
12.5 miles per hour

1C) achild pulling a sled with a force of 40
newtons

G siall olaili1 5° 45l 3 60km/h A e yand 3k
A

125mi/h 4e e b il Jin ey 588 Ly

40N b jlaie 3 8 4aY ) Jila sy

0507614804 315 sas Miuy)
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State whether each quantity described is a
vector quantity or a scalar quantity.

D

a box being pushed with a force of 125
newtons

Agaia yb dgas ol dgatia 4 s ga dgas g8 ilS 13) Le SY)

125NLA)\J§.4$)§,\4:.§J?3£L§}.\L4

2)

wind blowing at 20 km/h

20 km/h ey g 2l

3)

a deer running 15 meters per second due
west

Al olail 15m/s de s =S JI e

4)

a baseball thrown with a speed of 136
km/h

136 km/h e s 838 i 3cl8 3 S

5)

a 15-Newton tire hanging from a rope

dis e 3 15N on Ukl

6)

arock thrown straight up at a velocity of

15 meters per second

MCQ10

Learning Outcome/Performance Criteria** Example/Exercise Page

Represent and operate with vectors geometrically

Example- 3 -Jka 482

Gria Lealading g calgadiall Jiiad

(22-26) 486

In an orienteering competition, Noura walks
N50°E for 120 meters and then walks

80 meters due east. How far and at what
quadrant bearing is Noura from her starting
position?

olaily 5 o8 uwdd cAlia gall g Jail AL AL i) :\ngé

80 (3l sladly yad afi 1 35e 120 3241 185050 Juaddl)
Q5SH (o olad) 6l By cdylad) Al e B )6 dali aS ) i
Slgdlail aida ga o

0507614804 315 sas Miuy)
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Determine the magnitude and direction of the
resultant of each vector sum

22) 18 N directly forward and then 20 N
directly backward

23) 100 meters due north and then 350 meters
due south

24) 10N of force at a bearing of 025° and then
15 N of force at a bearing of 045°

25) 17 kilometers east and then 16 kilometers
south

26) 15 meters per second squared at a 60° angle
to the horizontal and then 9.8 meters per
second squared downward

@&&wﬂma@\‘,)\&dh

Calall s pilhe (55525 20 @ Al 5yl (5 18

Csiall oladly jie 350 & Jadll sl e 100

die 358l (e igs 15 A da 50 025° Jesa i 5480 (e (fis 10
422 045° Jeas

Usin 1550018 16 @ Bl 1 a5l 17

&b e 9.8 & Y1 e Aa 53 60° A s Ary el A5 & S 15

Jins A jall 40050

0507614804 315 sas Miuy)
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Learning Outcome/Performance Criteria** Example/Exercise Page

Solve vector problems and resolve vectors into their rectangular Example- 6 -Jia+(6A,6B) 485
components

52alnial) IS e L lgaiall Jilad  lgaiall Jiome g~ (38-44,49) 487

Ex6 Eiman is pushing the handle of a lawn W )aka 8 gy cadal) S AN pada Clay) @B 6 Jlia
mower with a force of 450 newtons at an wa¥) e 56° 439) 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 Lgildy (A B gl Julad g gy Lidahad Lo ) panad
Salaial) LELS 40

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

Draw a diagram that shows the resolution of AL ja ) Aada JS Jalad il gy aadads s azanaly ob
each vector into its rectangular components. Aaiall dud 1 g 4,88Y) (S pal) (5 a8 2 Al Balaiial)
Then find the magnitudes of the vector’s

horizontal and vertical components.

38) 2 % centimeters at 310 ° to the horizontal Al yilie (s 20 @ pledl B pdle Gign 18

39) 1.5 centimeters at a bearing of N49°E il olaily jie 350 A Jledl) slasly yie 100

0507614804 315 ses i)
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3.2 centimeters per hour at a bearing of
S78°W

3 . . .
" centimeters per minute at a bearing of

255°

For a field goal attempt, a ball is kicked with
the velocity shown in the diagram below
Find the magnitudes of the horizontal

Buthaina is pushing the handle of a push
broom with a force of 190 newtons at an
angle of 33° with the ground.

Find the magnitudes of the horizontal and
vertical components.

sie $ ) n (i 15 o da 2 025° Jasa i 8 a5 10

422 045° s

Usin 1550 1S 16 a6 Bl 1 a5l 17

&aﬂ\kﬂbﬁﬁ&)é‘d& )\);}I;\JJ\AAGS
_bUé‘ gkgm‘ e.u)ﬂ.l
5 Al @Y 2,01 lsie an

190 N L laie b 5oy ads AiSa (yaiie Aifhy abs
waLY) ae 330 45l
8 Al 1) 5 Y1 LS yall jalia 2a

0507614804 315 sas Miuy)
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Jassim and his sister Badria are pulling a
wagon full of plants. Each person pulls on
the wagon with equal force at an angle of
30° with the axis of the wagon. The resultant
force is 120 newtons.
a. How much force is each person
exerting?
b. If each person exerts a force of 75
newtons, what isbthe resultant force?
How will the resultant force be
affected if Jassim and Badria move
closer together?

49) Bilal is pulling his sister on a sled. The direction
of his resultant force is 31°, and the horizontal
component of the force is 86 newtons.

a. What is the vertical component of the
force?

b. What is the magnitude of the resultant
force?

JS Gy bl dde 4 je 4y A5 auls ey
30° Al 32 Ay sbsie 858 4y pall sl
120N 43Ul 358l &l Ay jall ) sne pa
Tlagia JS Leday 3 558l laia La
e Led 75 N Lo jlaie 558 Lagie JS J2 1) (e
gaaslill 5 53l
L pula ) 1Y) sl 380 e aS (@
Sl Laguazy (e

sa aldlasall 3 gal) olail :\AYJ‘;\::‘C\;\ I8 TREE
(st 86 (oo b Al LsY) A8 pall 5 ¢ 31°

95 gall Al J A all e

Al aadll Ejﬂ‘ Dhte e o

0507614804 315 sas Miuy)
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Learning Outcome/Performance Criteria** Example/Exercise Page
Represent and operate with vectors in the coordinate plane Example- ~Jla 490

a5 siwall b Clgaiall e lleall o) ja) 5 Jia 1+(1A,1B) (1-10) 495

Find the component form of ABwith the Lledl g Ao ki AR J 485 5 puall 2a
given initial and terminal points. O g8 3al)

Ex1 A(—4,2) B(3,-5).

1A) A(-2,-7),B(6,1) 1B) A(0,8),B(—9,-3)

Find the component form of ABwith initial O g8 all gl g Ahad kil AR J AR jall 5 gual) 22
point

1)  A(-3,1),B(4,5) 2) A(2,-7),B(-6,9)

A(10,-2),B(3,-5) A(-2,7),B(—9,-1)

A(—-5,—4),B(8,—-2) A(-2,6),B(1,10)

A(2.5,-3),B(—4,1.5) A(—4.3,1.8),B(9.4,—6.2)

0507614804 315 ses i)
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Learning Outcome/Performance Criteria** Example/Exercise Page
Write a vector as a linear combination of unit vectors Example- 5 -Jia+(5A,5B) 493

saa sl Clgaial i (5 S 4aie 4S (28-35) 495

Let DE be the vector with the given initial and S) BUaal) dlgall g Aplasl) LI A DE dada G a8
terminal points. Write DE as a linear J oo i omgaiall A gdgi JS& e DE
combination of the vectors i and j.

Ex5 D(-2,3),E(4,5)

D(=6,0),E(2,5) 1B) D(-3,-8),E(-7,1)

D(4,-1),E(5,—7) 29) D(9,—6),E(-7,2)

D(3,11),E(=2,—8) 31) D(9.5,1),E(0,—7.3)

D(-3,-5.7),E(6,—8.1) 33) D(—4,—6),E(9,5)

Learning Outcome/Performance Criteria** Example/Exercise Page
Find the dot product of two vectors and use the dot product to Example- 5 -Jia+(5A,5B) 499
find the angle between them

Logris A 1 311 Al il o ol il ookl 5 ¢ (agaial aill o juall ool 2l (10-15) 504

Find the dot product of u and v. Then OSN3 Leaas vy e S bl el Jials 2a
determine if u and v are orthogonal. Yol i v u
u= (3,6) ,v= (-4,2) b) u= (2,5) ,v= (8 4)

u= (3,-2) ,v= {-5,1) 1B) u= (-2,-3) ,v= (9,-6)

0507614804 315 ses i)
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Use the dot product to find the magnitude of the
given vector.

10) m= {-3,11)

58 hal) daiall jfafa day Il G pual) padicd

11) r= (-9,-4)

12) n= (6,12)

13) v= (1,-18)

15) t= (23,-16)

Learning Outcome/Performance Criteria** Example/Exercise

Page

Find the projection of one vector onto another

Example- 7 -J8«+(7)

AT Gl 4nie L dlay)

(35,36)
26

503
504
507

Ex7 A person pushes a car with a constant
force of 120 newtons at a constant angle of
45° as shown. Find the work done in
joules moving the car 10 meters.

A5 A5l 30 Gisw 120 L lake 45055 58 5 )l (il by
83a 5 Jaiall Jaall 3a ) mase 54 LS da 2 45° la laka
_J\:mi 10 AAMSJM\ tﬂ.}_)ﬂdjﬂ\

proj g5k

0507614804 315 ses i)
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Rana is pushing a construction barrel up a
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?

s all ) Jie 1.5 alsh jaaie e el dian Ui pd
s 534 o )lade 3 8 aadiud & g Aiald (e (GdlA)
G Jandl laie e E8Y) e A 50 25 Ay 30 asiall
¢ sal) Bas g Ui 4l

Reham is pushing a shopping cart with a
force of 125 newtons at a downward
angle, or angle of depression, of 52°. How
much work in joules would Reham do if
she pushed the shopping cart 200 meters?

s JaY gl 3 55 08 125 Bk (S smti Ay e plen ) ad
cler) A 3 Jaall o Lo As 53 52 (aalasl 445
¢ fie 200 Al (3 gl & je cania 13] Jsall 33a gy

Sultan uses a wagon to carry newspapers
for his paper route. He is pulling the
wagon with a force of 25 newtons at an
angle of 30° with the horizontal.

Qo4 5 0 sbua Al Casiall JiT A je Glabid) aadtioy
() e A3 30 Fus) e (s 25 85 Al

0507614804 315 sas Miuy)
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Learning Outcome/Performance Criteria** Example/Exercise Page
Solve systems of linear equations by using Cramer's rule Example- 4 -Jia+(4A,4B) 383

4l S 308 aladiualy i) i alaall Aaliif Ja (15-18) 384

Use Cramer’s Rule to find the solution of the O diahadl) ¥alaall alai Ja dlan el S 3ac 18 andil
system of linear equations, if a unique Ay daaag
solution exists.
Ex4 —x — 2y = —4z + 12
3x —6y +z =15
2x +5y+1=0

4A) 8x + 12y — 24z = —40
3x — 8y + 12z = 23
2x + 3y — 6z = =10

4B) —-2x + 4y —z = -3
3x +y+2z=26
x —3y =1

0507614804 315 ses i)
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15)

2x —y+z=1
x+ 2y —4z = 3
4x + 3y — 7z = -8

18)

9% + 7y =
8y + 5z =
—3x + 10z

0507614804 315 sas Miuy)
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Learning Outcome/Performance Criteria**

Example/Exercise

Page

Graph parabolas
Uil A81Sa)) £ glall) Jilad

Example- 5 -Jia+(5)
(13,32,33)

416
417

Ex5 Solar energy may be harnessed by using parabolic mirrors. The mirrors reflect the rays from the Sun to
the focus of the parabola. The focus of each parabolic mirror at the facility described below is 6.25 feet

above the vertex. The latus rectum is 25 feet long.

sliall b 281Sa 6150 JS 53 @l ASA adaill 55 () Guadl) Andl L) jal) (S RS Ll el aladialy dpsadl] A8l ad (Sa
Madh 25 o jal) witeaall Jgh iyl ) (558 sk 6.25 £l ) e JauY) b daa all

a. Assume that the focus is at the origin. Write an
equation for the parabola formed by each mirror

A (Al (S adadll Alslae (iS) Jua) die 28535 o (2 il
"EJJA J<
b. Graph the equation.

Ly Asbad) )

5 Write and graph an equation for a parabolic mirror that has a focus 1.4 meters above the

vertex and a latus rectum that is 5.5 meters long, when the focus is at the origin.
Jea) e 5550 )5S Leadie « e 5.5 algh aly e adfise g el )l (358 e 1.4 2m e 555 L) 4818 1 e Alolae Gily ans 5l 5 i)

0507614804 315 sas Miuy)
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9) Consider a parabolic mercury mirror like the one described at the beginning of
the lesson. The focus is 6 feet above the vertex and the latus rectum is 24 feet long.

a. Assume that the focus is at the origin. Write an
equation for the parabola formed by each mirror

A () S adaidll Aslae (S) Jeal) vie a3 5l Of i sl
3 e IS

b. Graph the equation.

by Al )

26) When aball is thrown, the path it travels is a parabola. Suppose a baseball is

thrown from ground level, reaches a maximum height of 50 feet, and hits the ground 200

feet from where it was thrown. Assuming this situation could be modeled on a coordinate

plane with the focus of the parabola at the origin, find the equation of the parabolic path of

the ball. Assume the focus is on ground level.
o )8 (ol £185)) M) lim g5 e Y (6 sse (0 Lepay 8 s 88 O i (S o g0 4SLs (o3 sl (0 68 580 (o o Laie
S5 ae a5 s o sall 138 dadai (S il () 58l 48 Lgaa ) a5 () Sl (e 028 200 22 e (YL el )5 (e 50

oY) s ste o S5l G oyl 5SS el Alalaa aa gl (Jual) die 8K adail)

27) Ground antennas and satellites are used to relay signals between the NASA
Mission Operations Center and the spacecraft it controls. One such parabolic dish is 146 feet in
diameter. Its focus is 48 feet from the vertex. ‘ ‘
e S 1 Ailadl A8 a5 Ll A 51 i) gl il S m e YD il e licall L) 5 A J9) il sell patind
N e a8 48 amy e L) iy e 146 LKAl BLaY) oda aal
a. Sketch two options for the dish, one that opens up :
and one that opens left.

Shell iy AV e S iy Laaaad ¢gadall g ba o))

Write two equations that model the sketches in
part a.

Je sl (8 cile gl D (il S)

If you wanted to find the depth of the dish, does it
matter which equation you use? Why or why not?

$lgaaiinsg Alalaa gl agy Jgd ¢ alall (Bac 48 e 3 ) 13 2
Y 1Al i 13l
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Learning Outcome/Performance Criteria**

Example/Exercise

Graph circles

Gl il gall Jias

(31-46)

Find the center and radius of the circle with

equation Then graph the circle.

31)

s;\ﬂ\?ﬂjtgmw\e\mgsﬂm)Jas;us,;ff.;j

x> +y?=175

x% + (y — 14)?

0507614804 315 sas Miuy)
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41)

X2+ y2+2x+4y=9

42)

x*+y>—-3x+8y=20

0507614804 315 ses i)
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43) x*+y?>+6y=-50 — 14x

44) x*>—-18x+ 53 = 18y — y*

45) 2x%+2y?—4x+8y =32

46) 3x%*+ 3y?—6y+12x = 24

0507614804 315 ses i)
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Learning Outcome/Performance Criteria**

Example/Exercise

AV (s il B clgaial o cilled) o) )5 Jiad

Represent and operate with vectors in the coordinate plane Example- 3 -Jia+(3A,3B,3C)

(11-18)

Write a vector as a linear combination of unit vectors

Example- 6 -J%44+(6A,6B)

8aa gl cilgatial i (5 i€ Aqia AU

(38-43)

Find each of the following for

w=(—41),y =(2,5),and z = (—3,0).

w+y b) z -

2y

0507614804 315 sas Miuy)
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Find the component form of V with the given i gSal) sl Aygh g Sally 1 J A sall 5 guall 22
magnitude and direction angle.

Ex6 |v| = 10, 8 = 120°

6B) |v| = 24, 6 = 210°

12, 6 = 60°

41) |v| = 16, 8 = 330

lv|] = 28,8 = 273° 43) |v| = 15,0 = 125°

0507614804 315 ses i)
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Learning Outcome/Performance Criteria**

Example/Exercise

Page

Find the dot product of two vectors and use the dot product to
find the angle between them
Lageins Aoy g1 310 dla i) o pal) el aladical g ¢ Cppgatial (ki) oo puall il Al

Example- 3 -{is+(3A,3B)
(16-24)

500
504

Find the angle 6 between vectors u and v sl @By s Ceatall G @ Al )l as
Ao e b ke (e s n o BY

to the nearest tenth of a degree.

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

(-5,-2) andv= {4,4)

(9,5) andv= {-6,7)

€0,-5) ,v= (1,-4)

(7,10) ,v= <{4,-4)

(-2,4) ,v= (2,-10)

(-9,0) ,v= {(-1,-1)

(6,0) ,v= (-10,8)

0507614804 315 sas Miuy)
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Khalifa and Khamis set off from their
campsite to search for firewood. The path
that Khalifa takes can be represented by
u= (3,-5) .The path that Khamis takes
can be represented by v= (-7,6) .Find
the angle between the pair of vectors.

O dnall Legasiin (e Guped 5 A3 (k)
- Aads Al (A bl Jiad (Say alasll
G bl Jiai Sy u = (3,-5)

v= (—7,6) ooudasly
leaid) 55 O AV 2

aeadl clyiatl) ulal
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