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TRIGONOMETRIC IDENTITIES AND
EQUATIONS
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Trigonometric Identities

KeyConcept Basic Trigonometric Identities
Quotient Identities
sin & cos 7
tan 9—(056. cot @ = Sn &
cos@F# 0 sin@%# 0
Reciprocal Identities
) 1 .
smﬂ—cscycscﬂq&O cscﬂ—smy,smﬂ;bo
1 1
cosﬂ=m—ﬂ.sec9¢0 sec9=m.c059=#0
1 1
tan&-mtﬂ,cotﬂqbﬂ cotﬂ—tana,tanﬂeﬁo

Pythagorean ldentities

co< O+ sinf@=1

tan? @ +1=sec? g cot2 @+ 1=csc’p

Cofunction Identities

i T e
sm—l,——(a—cosﬂ

cos (% —_ 9) = sin @ tan (-121— 9) = cot @

Negative Angle Identities

. sin (—f) = —sin@

cos (—8) = cos & tan (—6) = —tan @

QUESTION1

a. Find the exact value of cos 0 if sin 0 = 1:-and 90° < 0 < 180°.
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Trigonometric Identities

QUESTION2

b. Find the exact value of csc @ if cot 0 = —%and 270° < 0 < 360°.

QUESTION3

sin @csc @

Simplify cot@ -~
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Trigonometric Identities

QUESTION4

a. Solve the formula in terms of E.

QUESTIONS
b. Is the equation in part a equivalent to R? = m Explain.
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Trigonometric Identities

HOMEWORK QUESTIONS
Find the exact value of each expression if 0° < 0 < 90°,
1. If cot 6 = 2, find tan 6. 2. If sin @ =2, find cos 6.
2 2
3. lf cos § = 5, find sin 6. 4. If cos @ = 5, find csc 6.

Simplify each expression.

o BTNy . D, | cos fcsc
5. tan @ cos- 0 6. CsC 6 — cot i T tan 0
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Verifying Trigonometric
Identities

QUESTIONA1

sin 0

Verify that 7——=

=1 + cos 0 is an identity.

QUESTION2

Verify that cot? @ — cos? 8 = cot? 6 cos? 8 is an identity.
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Verifying Trigonometric
Identities
QUESTION3

cos Ocsc @
tan0

A cot 0 B csc 6 C cot? 6

QUESTION4

Verify that 1 — tan* @ = 2 sec? 8 — sec? @is an identity.

D csc? 6
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Verifying Trigonometric
Identities

QUESTIONS

Verify that csc? 6 — cot? § = cot 6 tan 6 is an identity.

£ v -
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Verifying Trigonometric
Identities

HOMEWORK QUESTIONS

PRECISION Verify that each equation is an identity.

cot9+tan9=% 2. cos? 8= (1 + sin 6)(1 — sin 6)
3. sin 0=y gy iot z 4. tan2 9=+ ;sczo;z_e
5. tan? @ csc> @ =1 + tan? 0 6. tan? 6 = (sec @ + 1)(sec 8 — 1)
i1 i (o1
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Verifying Trigonometric

|dentities
HOMEWORK QUESTIONS
7. MULTIPLE CHOICE Which expression can be used to form an identity

with tan? 0 + 1,
tan@

A sin? @ B cos? @ C tan? 6 D csc2 6
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Sum and Difference of Angles
|dentities

NOTE :
sin(A+ B) =sinAcosB + cosAsinB

cos(A+ B) =cosAcosB T sinAsinB

tanA + tan B

+ B) =
tan(4 + B) 1+ tanAtan B

QUESTION1

Find the exact value of each expression.

e 10 b. cos (—120°)
EDE wiat




Sum and Difference of Angles
|dentities

QUESTION2

A geologist measures the angle between one side of a rectangular lot and the

line from her position to the opposite corner of the lot as 30°. She then measures

the angle between that line and the line to the point on the property where a

river crosses as 45°. She stands 100 meters from the opposite corner of the property. How
far is she from the point at which the river crosses the property line?

)
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Sum and Difference of Angles
|dentities

QUESTION3

Verify that each equation is an identity.

a. cos (90° — 0) = sin O

b. sin (9 + %) = cos 0
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Sum and Difference of Angles
|dentities

HOMEWORK QUESTIONS

Find the exact value of each expression.

1. cos 165° 2. cos 105° 3. ¢058.75°

4. sin (—30°) 5. sin 135° 6. sin (—210°)

Verify that each equation is an identity.

8. sin (90° + #) = cos 6 9. cos (37“ - 9) = —sin 6
10. tan (9 + %) = —cot 6 11. sin (6 + ) = —sin 0
T %0 1l
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Double Angle and Half Angle

|ldentities
NOTES :
(;2700) Sometimes referred to as the CAST diagram
90°
+
Sin, All+\ S A
(—180°)180° 0° ,360°(—360°)
Tan, Cosy T C
270°
(—90°)
Quadrant 1 - All the trig functions are positive sin260 = 2sin6 cos @

Quadrant 2 — Only the sine function is positive
cos 20 = cos? 0 — sin? @

Quadrant 3 — Only the tangent function is positive

Quadrant 4 — Only the cosine function is positive cos 20 = ZCOS2 0-1

cos20 = 1 — 2sin? 0

2tan 0
1— tanZ6

tan(20) =

QUESTION1

Find the exact value of sin 280 if sin 0 = % and @ is between 0° and 90°.




Double Angle and Half Angle
|dentities

QUESTION2

Find the exact value of sin 280 if cos 8 = —% and 90° < 6 < 180°.

QUESTION3
Find the exact value of each expression if sin 8 = %and 0 is between 0° and 90°.
a. cos 26 b. tan 20
.E‘ ‘ o ‘ _ ‘
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Double Angle and Half Angle
|dentities

NOTE ( HALF ANGLE IDENTITIY )

. 6_+ 1—cos@ 0 " 1+ cosé@ : 6_+ 1—cos@
Sy == 2 COSy=ET 2 "2TF [Ttcese

QUESTION4

a. Find the exact value of cos % if sin 0= —% and 0 is in the third quadrant.

b. Find the exact value of cos 67.5°.
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Double Angle and Half Angle
|dentities

QUESTIONS

cos20 _ cot0-—1 S
1+sin20  cot O+ 1 Y

Verify that

QUESTIONG6

Verify that 4 cos? x — sin? 2x = 4 cos? x.

= -
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Double Angle and Half Angle

|dentities

HOMEWORK QUESTIONS

PRECISION Find the exact values of sin 26, cos 26, sin %’ and cos ﬂ

lﬁn9=%ﬂr<8<9w

2
zsm9=§ﬂm<9<1%°

3. c059=—153;%<6<7r 4, c058=%;270°<9<360°
£ ‘ v _ ‘
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Double Angle and Half Angle
|dentities

HOMEWORK QUESTIONS

Verify that each equation is an identity.

10. ti;u'lt?=l_—.mﬁ 1. (sin @ + cos 8)2 =1 + 2 sin O cos O
sin 260

SOCCER A soccer player kicks a ball at an angle
of 37" with the ground with an initial velocity

of 16 meters per second. The distance d that the
ball will go in the air if it is not blocked is given

2 .
byd = & smge €059 In this formula, g is the

acceleration due to gravity and is equal to
10 meters per second squared, and v is the initial velocity.

a. Simplify this formula by using a double-angle identity.
b. Using the simplified formula, how far will this ball go?

N
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Solving Trigonometric
Equations

NOTE :
(;2700) Sometimes referred to as the CAST diagram
90°
+
Sin All+(\ S A
(—180°)180° 0° ,360°(—360°)
Tan, Cos, T C
270°
(—=90°)

Quadrant 1 — All the trig functions are positive
Quadrant 2 — Only the sine function is positive
Quadrant 3 — Only the tangent function is positive

Quadrant 4 — Only the cosine function is positive

QUESTION1

SolvesinBcusB—%cosB=01[‘0505180‘.
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Solving Trigonometric
Equations

QUESTION2

Find all solutions of sin 20 = cos 8 if 0 < 6 < 2.

QUESTION3

Solve cos @ + 1 = 0 for all values of @ if 8 is measured in radians.
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Solving Trigonometric
Equations

QUESTION2

Find all solutions of sin 20 = cos 8 if 0 < 6 < 2.

QUESTION3

Solve cos @ + 1 = 0 for all values of @ if 8 is measured in radians.
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Solving Trigonometric
Equations

QUESTION4

Solve cos 20 + cos 8 + 1 = 0 for all values of 8 if 8 is measured in degrees.

Solve 2 sin @ = —1 for all values of @ if @ is measured in radians.
1) % 1)
\D\?-!% \3.\:.% I
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Solving Trigonometric
Equations

QUESTIONS

Solve each equation.
a. 2sin0—3sinf—2=0if0<0<2w b. sin =1 + cos @if 0° < 6 < 360°

QUESTIONG

Solve 2 sec? @ — tan* @ = —1 for all values of @ if 0 is measured in degrees.

£ —
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Solving Trigonometric

Equations

HOMEWORK QUESTIONS
REGULARITY Solve each equation if 0° < 6 < 360°.

1. 2sin®+1=0 2. cos2@+2cos@+1=0
3. cos20+cos@=0 4. 2cosf=1

5. c059=——\{2~_§- 6. sin29=—-\(2-_§-

£ ‘ e —
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Solving Trigonometric

Equations
HOMEWORK QUESTIONS
Solve each equation for all values of @ if @ is measured in radians.
9, 4sin260—1=0 10. 2 cos28=1
M. cos28sinf=1 12, sin—g+cosg=\/5

Solve each equation for all values of @ if @ is measured in degrees.
15. cos20 —sin?0+2=0 16. sin?@ —sinf=0




Solving Trigonometric

Equations

HOMEWORK QUESTIONS

Solve each equation.

22. sin220+ cos2 =0

24. cos2 @+ 3cosf=-2

23. tan2 0+ 2tan @+ 1=10

25. sin 20 — cos =0
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CHAPTERS

SYSTEMS OF EQUATIONS
AND MATRICES

|
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Matrix Multiplication, Inverses,
and Determinants

QUESTION1
_ 3 ~1 -2 0 6 _ ,
Use matrices A = [ ] and B = [ ] to find each product, if possible.
4 0 35 3
a. AB
b. BA

=
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Matrix Multiplication, Inverses,
and Determinants

QUESTION2

VOTING The percent of voters of different ages who were registered as Democrats, Republicans, or
Independents in a recent city election are shown. Use this information to determine whether there

were more male voters registered as Democrats than there were female voters registered as
Republicans.

Distribution by Party and Age (%) Distribution by Age and Gender
Party 18-25 | 26-40 | 4150 | s0+ Age Female Male
Democrat 0.55 0.50 0.35 0.40 18-25 18,500 16,000
Republican 030 0.40 0.45 0.55 26-40 20,000 24,000
Independent | 015 010 0.20 0.05 41-50 24,500 22,500
50+ 16,500 14,000
z v _
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Matrix Multiplication, Inverses,
and Determinants

QUESTION4
Determine whether A = [:z i } and B = [;— :z} are inverse matrices.
QUESTIONS
Find A~ if it exists. If A ™! does not exist, write singular.
1 8 = 2 4
= A_[—3 2] b'Az[—s —6]
2124 Bias 21>
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Matrix Multiplication, Inverses,
and Determinants

QUESTIONG6
Find the determinant of each matrix. Then find the inverse of the matrix, if it exists.
2 -3 6 4
o A= =
. [4 4 b. B= [9 6
QUESTION7
-3 2 4
Find the determinantof C=| 1 =1 2 |. Then find C7}, if it exists.
|-1 4 o
1) 5 1)
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Solving Linear Systems Using
Inverses and Cramer’s Rule

QUESTION1

Use an inverse matrix to solve the system of equations, if possible.
2x—=3y=-1
=3x+5y=3

QUESTION2

FINANCIAL LITERACY Badria is investing AED 20,000 by purchasing three bonds with expected
annual returns of 10%, 8%, and 6%. Investments with a higher expected return are often
riskier than other investments. She wants an average annual return of AED 1340. If she wants

to invest three times as much money in the bond with a 6% return than the other two
combined, how much money should she invest in each bond?

‘ B
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Solving Linear Systems Using
Inverses and Cramer’s Rule

QUESTION3

Use Cramer’s Rule to find the solution of the system of linear equations, if a unique
solution exists.

3x, + 2x,=6
—4x, —x,=-13
QUESTION4

Use Cramer’s Rule to find the solution of the system of linear equations, if a unique
solution exists.

—x—2y=—4z+12

Ix=6y+z=15

2x+5y+1=0

—_
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Linear Optimization

QUESTION1

Find the maximum and minimum values of the objective function f(x, y) and for what values of x
and y they occur, subject to the given constraints.

1A. f(x, y) = 2x + 5y B. f(x, y) =5x — 6y

X reE—3

6x + 3y < 24 s

x=20 y=2%—2

y=0 2 —dr— 1L
PEY \5»‘ Wi




Linear Optimization

QUESTION2

Find the maximum value of the objective function f(x, y) = 4x + 2y and for what values of x and y it
occurs, subject to the following constraints.

y+2x<18
y<6
x<8
x=0
y=0




Linear Optimization

QUESTION3

VETERINARY MEDICINE A veterinarian recommends that a new Kkitten eat a diet that includes at
least 1.54 ounces of protein and 0.56 ounce of fat each day. Use the table to determine how

much of each cat food should be used in order to satisfy the dietary requirements at the
minimum cost.

Cat Food Brand Protein (oz/cup) Fat (oz/cup) Cost per cup (AED)
Good Start 0.84 0.2 0.36
Sirius 0.56 0.49 0.22

a. Write an objective function, and list the constraints that model the given situation.

b. Sketch a graph of the region determined by
the constraints from part a to find how many
cups of each cat food should be used in
order to satisfy the dietary requirements at
the optimal cost.




CHAPTERG

CONIC SECTIONS AND
PARAMETRIC EQUATIONS
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Parabolas

NOTE :

«2¥1

circle ellipse parabola hyperbola
Standard Form of a Parabola
Standard Form of a Parabola
y=a(x—h)?+k or x=aly—k)*+h
vertical axis of symmetry horizonal axis of symmetry
W ) upward ifa > 0, rightif @ > 0, Axis O Sythetry
RO 01 SpiN downward if @ < 0 leftifa < 0
Vertex (h, k) (h, k)
Axis of Symmetry xX=h y=k
1 1
h.k+—) (h+—.k)
Focus ( 40 io
- Ryare | T
Directrix y 40 4
1 . :
Length of Latus Rectum |—a units ‘_ | units
£ \ -
HES RIES




Parabolas

QUESTION1

Write y = 2x% — 12x + 6 in standard form. Identify the vertex, axis of symmetry
and the direction of opening of the parabola.

QUESTION2

Graph each equation:

a)y = —3x? b)y=-3(x—-4)*+4
Wi Wi




Parabolas

QUESTION3
Graph the equation 2x — y* = 4y + 10.

QUESTION4

Write an equation for a parabola with vertex at (—2, —4) and directrix y = 1.

wia) Wi



Parabolas

HOMEWORK QUESTIONS

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

4. y=x2—8x+13 15. y = 3x% + 42x + 149 16. y = —6x2 — 36x — 8




Parabolas

HOMEWORK QUESTIONS
Graph each equation.
5. y=(x—4)2%—6 6. y=4(x +52%+3
Graph each equation.
20. y =32 21 y=—212 22, y=—2x—2>2+3
\Dﬁﬂ‘ B i
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Parabolas

HOMEWORK QUESTIONS

Write an equation for each parabola described below. Then graph the equation.

26. vertex (0, 1), focus (0, 4) 27. vertex (1, 8), directrix y = 3

28. focus (—2, —4), directrix x = —6 29. focus (2, 4), directrix x = 10

Wi N PIEY)
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Circles

NOTE :

Equations of Circles A circle is the set of all points in a plane that are equidistant

from a given point in the plane, called the center. Any segment with endpoints at
the center and a point on the circle is a radius of the circle.

Assume that (x, y) are the coordinates of a point on the y
circle at the right. The center is at (h, k), and the radius

is r. You can find an equation of the circle by using the 3 p m

Distance Formula. >\r

radius (h, k)

\/(xz —-x)% + (y2 — '511)2 =d Distance Formula \ 0 -
A b )=y, d=r

(x —h)? + (y— K)2=r2  Square eachside.

KeyConcept Equations of Circles
Standard Form of Equation x2+yt=r? | (x—h2+y—K?=r?
Center 0, 0) (h, k) |
; Radius I I [ r |
15124 14 PIEY)




Circles

QUESTION1

DELIVERY Appliances + More offers free delivery within 35 kilometers of the store. The
Abu Dhabi store is located 100 kilometers north and 45 kilometers east of the corporate
office. Write an equation to represent the delivery boundary of the Abu Dhabi store if the

origin of the coordinate system is the corporate office.

QUESTION2

Write an equation for the graph.
y




Circles

QUESTION3

Write an equation for a circle if the endpoints of a diameter are at (7, 6) and (=1, —8).

QUESTION4

Find the center and radius of the circle with equation x> + y?> = 100. Then graph
the circle.




Circles

QUESTIONS

Find the center and radius of the circle with equation x> + y> — 8x + 12y — 12 = 0. Then
graph the circle.




Circles

HOMEWORK QUESTIONS

1. WEATHER On average, the eye of a tornado is about 200 feet across. Suppose the center of the
eye is at the point (72, 39). Write an equation to represent the boundary of the eye.

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

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

Write an equation for each graph.
4. y

5. 7
5 - % 41N
3. —2) / 2N, 0
L 3 - —
12 |8 |-4 |0 X
N e |
N > (=5 —3)—_:2
(3, -5 sl 1/
\\- .:13'/
M
E ‘ \; _ ‘
W) Wi Wl




Circles

HOMEWORK QUESTIONS

Write an equation for each circle given the endpoints of a diameter.
6. (—1, —7) and (0, 0) 1. (4, —2) and (—4, —6)

Find the center and radius of each circle. Then graph the circle.

8. x2+ y2 =16 9. X2+ (y—7)2%=9

HEYL NEY i
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Ellipses

NOTES :
Equations of Ellipses Centred at the Origin
2 )y e y© X2 _ ) T
Standard Form ?+ b——1 ?+ F_1 Riknor ol .
Co-vertices
- + s s (0' b)
Orientation horizontal vertical Major Axis
Foci (c,0), (—c, 0) (0, ), (0, —¢)
. | b a
Length of Major Axis 2a units 2a units Verticas
tanglh of Minor Axis 2b units 2b units y (—a,0) €0 J(@o0)
If the x? term has the bigger denominator, then the major axis is horizontal.
If the y2 term has the bigger denominator, then the major axis is vertical. (0, —b) Foci

Key Points

* The foci and vertices are always found on the major axis.

* The distance from a focus to either co-vertex is a units.

» The values a, b and c are related by the equation a* = b* + c2.

* The length of the major axis 2a, equals the sum of the distances
from the foci to any point on the ellipse.

QUESTION1

Write an equation for an ellipse with vertices (0, —9) and (0, 9) and foci at (0,—7) and (0, 7).




Ellipses

NOTES :
Equations of Ellipses Centred at (h, k)

Equations of Ellipses Centred at (0, 0)

2 2 . . .
e x_z + % =1 | L+ Z_§= 1\ Comparing the two forms they are very similar.
a a
Orientation horizontal vertical > "
The above equations have simply been translated:
e €0.(cc.0) | 0.9.00.=9 | ynits right or left
Length of Major Axis 24 units 24 units k units up or down
@ngth of Minor Axis 2b units 2b units
Equations of Ellipses Centred at (h, k) i
( — 12 — 2 — 2 — 2 ‘\
standard Form | -+ YA g | L2 O K .
a b a B? |
Orientation horizontal vertical /- _\
< >
Focl (h+c, k) (h, k + ) \_/ :
Vertices (hxak (h,k £ a)
Co-vertices (h,k £ b) (hx b,k
= . !
QUESTION 2

Write an equation for an ellipse with vertices at (6, —8) and (6, 4) and co-vertices
at (3,—2) and (9,-2).

= _—
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Ellipses

QUESTION3

Find the coordinates of the centre and foci and the lengths of the major and minor axes of
an ellipse with equation 25x% + 9y% + 250x — 36y + 436 = 0. Then graph the ellipse.

wia) Wi



Ellipses

HOMEWORK QUESTIONS
Write an equation for each ellipse.
" (0, 10) 12.
1/ ol0.8\
7 64'Y%
Ty

(-9,0)
el W _Izo 2 4 i 8 x

——
P
1}
o &
e
J{_

Write an equation for an ellipse that satisfies each set of conditions.

17. vertices at (—6, 4) and (12, 4), co-vertices at (3, 12) and (3, —4)

18. vertices at (—1, 11) and (=1, 1), co-vertices at (—4, 6) and (2, 6)

‘ £
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Ellipses

HOMEWORK QUESTIONS

Find the coordinates of the center and foci and the lengths of the major and minor axes for the
ellipse with the given equation. Then graph the ellipse.

— 3)2 - 2)2 2 - 3)2
-3 -2 Gt (-3

2% 3% 128 1 25. —5p 77— 1
2 y=5%_ ha. el Al
26. 57 + i 1 27. 16 + 75 = 1
28. 3x2+y2—6x—8y—5=0 29. 3x2+ 42— 18x + 24y +3 =0
£ ol -
i ol EY




Hyperbolas

NOTES :

Equations of Hyperbolas Centred at the Origin

"4l 2 2 2
Standard Form LN ﬁ =1 r_x_ 1
a2 b2 a b
Asymptotes
Orientation horizontal vertical G
: ' ' Conjugate Axis )

Foci (£c, 0) (0, ) Co-vertices
Length of Transverse Axis 2@ units 2a units
Length of Conjugate Axis 2b units 2b units Transverse Axis

i —4b =.g.@ (—a,0) (a, 0) Vertices
~‘Equatlons of Asymptotes  y = ox y==% X

h

5 e R Foci (—¢, 0)
If the x* term is positive then the hyperbola is horizontal.

If the x2 term is negative then the hyperbola is vertical.

Key Points

* The foci and vertices always lies on the transverse axis.
+ The values a, b and c are related by the equation ¢ = a® + b®. s

* The value of 2a represents the constant difference. ‘
Notes
F

QUESTION1

Write an equation for a hyperbola with vertices at (—4, 0) and (4, 0)
and foci at (—5,0) and (5, 0).




Hyperbolas

QUESTION2

The asymptotes for a hyperbola are y :—g xandy = ——: -

The vertices are (0, 5) and (0, —5). Write an equation for the hyperbola.

NOTES :

Equations of Hyperbolas Centred at (0, 0)

A 2 y_z= 1 y_z - %;1\ Comparing the two forms they are very similar.

a b a b

Orientation horizontal vertical The above equations have simply been translated:
Foci (¢, 0) (0, +0) h units right or left

Length of Transverse Axis  2g units 20 units k units up or down

Length of Conjugate Axis 2b units 2b units
\Equalions of Asymptotes | y = :i:gx y= :t%x y 1

Equations of Hyperbolas Centred at (h, k) " [
~ — — — —— ,
Standard Form W 2”' — 4 2” = v 2k) — k=N =1 !

a b a b? i
[Orientation herizontal vertical .
Foci (h+c, k) (h k £ ¢) . n »
\Vertices (hta K (h, k +a)
ICo-vertices (h, k £ b) (h b, k)
_ab, = b 30 =
Equallons of Asymptotes y—k=x5{x—h) y—k iE(x h) y |
£
- -
By ) 12
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Hyperbolas

QUESTION3
(x—-3)* (y+2)* : : :
Graph 2 16 - 1. Identify the vertices, foci and asymptotes.
T2 £ 1)
Wy Wi, HIE
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Hyperbolas

HOMEWORK QUESTION
Wrrite an equation for each hyperbola.

EERASUSESH
410, 6)

8 -4 |0 4 X o A\ BX
~41(0, -6) 9 m
N\ & - - ":igzu
%0, - NEA 0 E
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Hyperbolas

HOMEWORK QUESTION
Write an equation for each hyperbola.
10. :r 1. {-IB. 1:2}1 12 ;
g\ 0| ? 8 Lo T
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Hyperbolas

HOMEWORK QUESTION
Graph each hyperbola. Identify the vertices, foci, and asymptotes.
2 _ = _
B -7 =1 5. 5 —10=1
20. 9y> — 4x? =54y +32x—19=0 21. 16x2 — 9y? + 128x + 36y + 76 = 0
£ "y -
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Solving Linear - Nonlinear
Systems

NOTES :
Linear — Quadratic Systems

When a system of equations consists of a linear and nonlinear equation, the system
may have zero, one or two solutions.

No solutions One solution Two solutions

Linear — quadratic systems can be typically solved using graphical or algebraic methods.

Quadratic — Quadratic Systems

In the case of quadratic — quadratic systems, the system may have zero, one, two,
three or four solutions.
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No solutions One solution Two solutions Three solutions Four solutions

We can typically solve such systems through the method of elimination.
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Solving Linear - Nonlinear

Systems

QUESTION1

Solve the system of equations.
8y = —10x
7= =2t =7

QUESTION2

Solve the system of equations.
x2 — y2 =5
22 4+y2=13=10

| "
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Solving Linear - Nonlinear
Systems

QUESTION3

Solve the system of inequalities by graphing.
x?—y2<9

x% +y% =100

QUESTION4

Solve the system of inequalities by graphing.
y = |2x — 4|
y < —x%+4x+2

wia) Wi



Solving Linear - Nonlinear

Systems
HOMEWORK QUESTIONS
Solve each system of equations.
1. 3x2 - 2> =-24 15. 5x% + 4% = 20 16. x*> 4+ 3x = —4y — 2
2y = —3x S5y =7x+ 35 =]
1) 5 1)
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Solving Linear - Nonlinear

Systems
HOMEWORK QUESTIONS
TOOLS Solve each system of inequalities by graphing.
27. X2 + > = 36 28. —x > y? 29. 12x2 — 42 = 48
x2+ 9(y + 6)% < 36 4x2 + 14y% < 56 16(x — 4)2 + 25y < 400
1) 5 1)
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Parametric Equations

QUESTION1

Sketch the curve given by each pair of parametric equations over the given interval.

a.x=t2+5:andy=%+4;—4£t£4

2
b. x="+5andy=>+4;-8<t<8

i) Wi



Parametric Equations

QUESTION2

Write x = —3t and y = t* + 2 in rectangular form.

Write x = t2 — 5 and y = 4t in rectangular form.

i) Wi
= 2000




Parametric Equations

QUESTION3
t+1

Write x = %and y=—_ in rectangular form. Then graph the equation.

State any restrictions on the domain.

QUESTION4

Write x = 2 cos 8 and y = 4 sin 0 in rectangular form. Then graph the equation.




Parametric Equations

QUESTIONS

Use each parameter to write the parametric equations that can represent
y = x% — 4. Then graph the equation, indicating the speed of orientation.




Parametric Equations

HOMEWORK QUESTIONS

Sketch the curve given by each pair of parametric equations over
the given interval. (Fxample )

1. x=+3andy=5-5-5<t<5

2
2. x=—i—2—andy=—4t; —4<t<4

12124 wis), 15124
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Parametric Equations

HOMEWORK QUESTIONS

Write each pair of parametric equations in rectangular form.
Then graph the equation and state any restrictions on the
domain. (Examples 2 and 3)

9. x=2t—5y=t>+4

0. x=3t+9,y=1t>-7

—_
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Parametric Equations

HOMEWORK QUESTIONS

Write each pair of parametric equations in rectangular form.
Then graph the equation. (Fxample 4

18. x =3 cos fand y = 5 sin 6

19. x=7sinfand y = 2 cos 6

20. x=6cosfandy =4 sin 6

i) Wi
= 2000




CHAPTERY

VECTORS
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Introduction to Vectors

QUESTION1

State whether each quantity described is a vector quantity or a scalar quantity.
a. a boat traveling at 15 kilometers per hour

b. a hiker walking 25 paces due west

. aperson’s weight on a bathroom scale

NOTE

. . . terminal point
A vector can be represented geometrically by a directed line ortip

segment, or arrow diagram, that shows both magnitude o B
and direction. Consider the directed line segment with an

a
initial point A (also known as the fail) and terminal point B
(also known as the head or tip) shown. This vector is denoted
by AB, @, or a. .

J A initial point
If a vector has its initial point at the origin, it is in standard or tail
position. The direction of a vector is the directed angle y
between the vector and the horizontal line that could be used Y
to represent the positive x-axis. The direction of a is 35"

a

The length of the line segment represents, and is proportional to,
the magnitude of the vector. If the scale of the arrow diagram A \350
for ais 1 ecm = 5 ft/s, then the magnitude of a, denoted |a|, is o x
2.6 X 5 or 13 feet per second. 1cm: 5 ft/s

< ) . -
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Introduction to Vectors

NOTE

The direction of a vector can also be given as a bearing.
A quadrant bearing ¢, or phi, is a directional measurement
between 0° and 90° east or west of the north-south line.
The quadrant bearing of vector v shown is 35° east of south \145

-]

or southeast, written S35°E. w O/ E
A true bearing is a directional measurement where the angle sl %

is measured clockwise from north. True bearings are always ¥

given using three digits. So, a direction that measures 25 S

clockwise from north would be written as a true bearine of 025°.

QUESTION2

Use a ruler and a protractor to draw an arrow diagram for each quantity described. Include a scale
on each diagram.

a. a = 20 feet per second at a bearing of 030° N

W) 3-!‘,% FIES) i




Introduction to Vectors

NOTE

The direction of a vector can also be given as a bearing.

A quadrant bearing ¢, or phi, is a directional measurement N

between 0° and 90° east or west of the north-south line.

The quadrant bearing of vector v shown is 35° east of south \145"

or southeast, written S35°E. w O/ E
A true bearing is a directional measurement where the angle sl %

is measured clockwise from north. True bearings are always ¥

given using three digits. So, a direction that measures 25 S

clockwise from north would be written as a true bearine of 025°.

QUESTION2

Use a ruler and a protractor to draw an arrow diagram for each quantity described. Include a scale
on each diagram.

a. a = 20 feet per second at a bearing of 030° N

b. v = 75 Newtons ot torce at 140° to the horizontal

N
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Introduction to Vectors

NOTE

In your operations with vectors, you will need to be familiar with the following vector types.

® Parallel vectors have the same or opposite
direction but not necessarily the same
magnitude. In the figure,a || b | c| e | f. - b

* Equivalent vectors have the same magnitude d
and direction. In the figure, a = ¢ because they
have the same magnitude and direction. Notice
that a # b, since |a| # |b|, and a # d, since a
and d do not have the same direction. & f

* Opposite vectors have the same magnitude but opposite
direction. The vector opposite a is written
—a. In the figure, e = —a.

When two or more vectors are added, their sum is a single vector called the resultant.
The resultant vector has the same effect as applying one vector after the other. Geometrical
the resultant can be found using either the triangle method or the parallelogram method.

KeyConcept Finding Resultants

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 steps. follow these steps.
a
b a b

m Translate b so that S G Translate b so that the tail

the tail of b touches of b touches the tail of a. b

the tip of a. a b

Ste w4 Complete the parallelogram

The resultant is the a+b 2 P

that has a and b as two of 2
vector from the tail its sides.
ofatothe tipofb. a
R The resultant is the vector

that forms the indicated
diagonal of the parallelogram.




Introduction to Vectors

QUESTION3

ORIENTEERING In an orienteering competition, Amani walks N50°E for 120 meters and then walks
80 meters due east. How far and at what quadra.nl bearmg is Amani from her starting Pusil:iun?

w o E
S
QUESTION4
Draw a vector diagram of 3x — % y.
PIEY] \51/31\ i)

. > o aea? | !%



Introduction to Vectors

QUESTIONS

AVIATION An airplane is flying with an airspeed of 310 knots on a heading of 050°. If a
78-knot wind is blowing from a true heading of 125°, determine the speed and direction
of the plane relative to the ground.




Introduction to Vectors

QUESTIONG

LAWN CARE Hala 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 Hala exerts into its rectangular components.

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

-_—
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Introduction to Vectors

HOMEWORK QUESTIONS

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

1. abox being pushed with a force of 125 newtons

2. wind blowing at 20 knots

3. adeer running 15 meters per second due west

4. abaseball thrown with a speed of 85 miles per hour

5. a3.75-kilogram stone hanging from a rope

wia) LY Wi 1o): a.-\




Introduction to Vectors

HOMEWORK QUESTIONS

Use a ruler and a protractor to draw an arrow diagram for each quantity described. Include a scale
on each diagram.

t = 20 meters per second at a bearing of 065

N
W o E
S
u = 15 kilometers per hour at a bearing of S25°E
N
w o E
S
m = 60 Newtons of force at 80° to the horizontal
N
w © E
S




Introduction to Vectors

HOMEWORK QUESTIONS

20. BOATING A charter boat leaves port on a heading of
N60'W for 12 nautical miles. The captain changes course
to a bearing of N25°E for the next 15 nautical miles.
Determine the ship’s distance and direction from port

to its current location. (Example 3
i) o 12)
Wi HES )




Introduction to Vectors

HOMEWORK QUESTIONS

Use the set of vectors to draw a vector diagram of each
expression. (Cxampied)

i p
n
-

27. m—2n 28. n—%m
2 1,43 30 4n+ip
R 2p n . 5
1) 5 1)
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Introduction to Vectors

HOMEWORK QUESTIONS

SWIMMING Ali rows due east at a speed of 3.5 feet per second across a river directly toward
the opposite bank. At the same time, the current of the river is carrying him due south at a rate
of 2 feet per second. Find Ali’s speed and direction relative to the shore.

wia) PEY wi! 1134




Vectors in the Coordinate
Plane

NOTE

Vectors in the Coordinate Plane In Lesson 7-1, you found the magnitude and direction
of the resultant of two or more forces geometrically by using a scale drawing. Since drawings can

be inaccurate, an algebraic approach using a rectangular coordinate system is needed for situations
where more accuracy is required or where the system of vectors is complex.

A vector OP in standard position on a rectangular coordinate system (as in Figure 7.2.1) can be

uniquely described by the coordinates of its terminal point P(x, y). We denote OP on the coordinate

plane by (x, y). Notice that x and y are the rectangular components of OP. For this reason, (x, y) is
called the component form of a vector.

} A
y y v .

Plx, y) t “2 L 2]

wi ¥

PAA

Since vectors with the same magnitude and direction are equivalent, many vectors can be represented
by the same coordinates. For example, vectors p, t, v, and w in Figure 7.2.2 are equivalent because each
can be denoted as (3, 2). To find the component form of a vector that is not in standard position, you
can use the coordinates of its initial and terminal points.

KeyConcept Component Form of a Vector

The component form of a vector AB with initial point
Alx,, y,) and terminal point B(x,, ;) is given by

(X2 = X0 Y2 = ).

\‘/

)
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Vectors in the Coordinate
Plane

QUESTION1
Find the component form of AB with initial point A(—4, 2) and terminal point B(3, —5).

NOTE

The magnitude of a vector in the coordinate plane is found by using the Distance Formula.

KeyConcept Magnitude of a Vector in the Coordinate Plane

If v is a vector with initial point (x,, y,) and terminal point
(x,, ¥,).then the magnitude of v is given by

vl = \/fr"z _xﬂz +(; — }"1]2v

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

Addition, subtraction, and scalar multiplication of vectors in the coordinate plane is similar to the same
operations with matrices.

KeyConcept Vector Operations

Ifa= (a, a,) and b= (b, b,) are vectors and k is a scalar, then the following are true.

Vector Addition a+b=(a,+0b,0,+b,)
Vector Subtraction a—b=(o,—by,a;—by)
Scalar Multiplication ka = (kay, ka,)
A LI o v,
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Vectors in the Coordinate
Plane

QUESTION2

Find the magnitude of AB with initial point A(—4, 2) and terminal point B(3, —5).

QUESTION3
Find each of the following for w = (—4, 1), y = (2, 5), and z = (-3, 0).

a w+y

b, z—2y

—_

\ 3 |
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Vectors in the Coordinate
Plane

NOTE

Unit Vectors A vector that has a magnitude of 1 unit is called a unit vector. It is sometimes
useful to describe a nonzero vector v as a scalar multiple of a unit vector u with the same
direction as v. To find u, divide v by its magnitude |v]|.

1
o =Y

vl

v
B e

vl

QUESTION4

Find a unit vector u with the same direction as v = (-2, 3).

1
u=-—v
v




Vectors in the Coordinate
Plane

QUESTIONS

Let DE be the vector with initial point D(—2, 3) and terminal point E(4, 5). Write DE as a linear
combination of the vectors i and j.

QUESTIONG

Find the component form of the vector v with magnitude 10 and direction angle 120°.

B \;\/a-z\@ !

sades” Bouss 20008




Vectors in the Coordinate

Plane
QUESTION7
Find the direction angle of each vector to the nearest tenth of a degree.
a. p=3i+7 b. r= (4, —5)
£ \ o -
wia) i), )
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Vectors in the Coordinate
Plane

HOMEWORK QUESTIONS

Find the component form and magnitude of AB with the
given initial and terminal points. (Examples1and 2)

1. A(-3,1), B4, 5) 2. AQ2, -7), B(—6,9)

3. A(10, —2), B(3, —5) 4. A(-2,7), B(-9, -1)

5. A(—5, —4), B(8, -2) 6. A(—2,6), B(1, 10)
R wiad, IS

e Youss 20ciad’




Vectors in the Coordinate
Plane

HOMEWORK QUESTIONS

Find each of the following for f = (8, 0), g= (=3, —5), and
h = (=6, 2). (Example 3)

. 4h—g 12 f“2h
13. 3g—5f+h 4. 2f + g— 3h
| o) 3-!‘,% (2132 | W 3-‘.‘%




Vectors in the Coordinate
Plane

HOMEWORK QUESTIONS

Find a unit vector u with the same direction as v.

20. v=(-2,7) 2. v=(9, -3)
22, v=(-8,—5) 23. v= (6, 3)
Wi s




Vectors in the Coordinate
Plane

HOMEWORK QUESTIONS

Let DE be the vector with the given initial and terminal

points. Write DE as a linear combination of the vectors i
and j. (Example 5)

28. D4, -1), E(5, —=7) 29. D(9, —6), E(—7, 2)
30. D(3, 11), E(-2, —8) M. D(9.5, 1), E0, —7.3)
wiad (o1 Y 512
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Vectors in the Coordinate
Plane

HOMEWORK QUESTIONS

Find the component form of v with the given magnitude and
direction angle. (Example 6)

38, |v|=12,0=60° 3. |v|=4,0=135

Find the direction angle of each vector to the nearest tenth of a
degree. (Example?7)

44. 3i + 6) 45. -2i+5j

=

B \;\/a-zg !
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Dot Products and Vector
Projection

NOTE

The dot product of u = (u,u,) andv= (v,v,) is

U-v=uy, +u,v,

QUESTION1

Find the dot product of u and v. Then determine if u and v are orthogonal.
a. u=(3,6),v=(—4,2) b. u=(2,5),v=(8,4)
QUESTION2

Use the dot product to find the magnitude of a = (=5, 12).

i) Wi
= 2000



Dot Products and Vector
Projection

QUESTION3

Find the angle 0 between vectors u and v to the nearest tenth of a degree.
a. u=(6,2) andv=(—4, 3)

NOTE

KeyConcept Projection of u ontov

Let u and v be nonzero vectors, and let w, and w, be vector
components of u such that w, is parallel to v as shown. Then
vector w, is called the vector projection of u onto v, denoted
proj,u, and

proj,u = 1'-—-})\1

vl




Dot Products and Vector
Projection

QUESTION4
Find the projection of u = (3, 2) onto v = (5, —5). Then write u as the sum of two orthogonal

vectors, one of which is the projection of u onto v.

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

\ 3 |
I ET) \ajaeg )
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Dot Products and Vector
Projection

QUESTION4

CARS A 3000- pounds car sits on a hill inclined at 30°
as shown. Ignoring the force of friction, what force is
required to keep the car from rolling down the hill?

\
AL

Note: Not drawn to scale

ROADSIDE ASSISTANCE 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.

—_
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Dot Products and Vector
Projection

HOMEOWRK QUESTIONS

Find the dot product of u and v. Then determine if u and v are
orthogonal. (Example )

1. u=(3,-5),v=(62) 2. u=(-10,-16),v=(-8,5)

3. u=(9,-3),v={(1,3) 4. u=(4,-4),v= (7, 5)

=

wia) PEY! RIS
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Dot Products and Vector
Projection

HOMEOWRK QUESTIONS

Use the dot product to find the magnitude of the given
vector. (Example 2)

10. m = (-3, 11) M. r= (=9, —4)
12. n=(6,12) 13. v= (1, —18)
9. p=(-7-2) 15. t = (23, —16)
1) 5 1)
| Wiy wia, Wi




Dot Products and Vector
Projection

HOMEOWRK QUESTIONS

Find the angle # between u and v to the nearest tenth of
a degree. (Example 3)

16. u= (0, —5), v= (1, —4)

17. u= (7 10), v= (4, —4)

4 N —
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Dot Products and Vector
Projection

HOMEOWRK QUESTIONS

Find the projection of u onto v. Then write u as the sum of
two orthogonal vectors, one of which is the projection of u
onto v. (Examples 4 and 5)

25. u=3i+6j,v=-5i+2] 26. u=(57),v=(—4,4)

=

B \;\/a-zg !
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Vectors in Three -
Dimensional Space

NOTE

Coordinates in Three Dimensions The Cartesian plane is a two-dimensional coordinate
system made up of the x- and y-axes that allows you to identify and locate points in a plane. We

need a three-dimensional coordinate system to represent a point in space.

Start with the xy-plane and position it so that it gives the appearance of depth (Figure 7.4.1). Then
add a third axis called the z-axis that passes through the origin and is perpendicular to both the
x- and y-axes (Figure 7.4.2). The additional axis divides space into eight regions called octants. To
help visualize the first octant, look at the corner of a room (Figure 7.4.3). The floor represents the
xy-plane, and the walls represent the xz- and yz-planes.

Az
=5
o [2]
yz-plane
Wall 2
= [ xz-plane | —7— y

Figure 7.4.1 Figure 7.4.2 Figure 7.4.3

A point in space is represented by an ordered triple of real numbers (x, y, z). To plot such a point,
first locate the point (x, y) in the xy-plane and move up or down parallel to the z-axis according to

wia) PEY wi! 1312




Vectors in Three -
Dimensional Space

QUESTION1
Plot each point in a three-dimensional coordinate system.
a. (4,6,2) b. (—2,4,~5)
NOTE

KeyConcept Distance and Midpoint Formulas in Space

The distance between points A(x,, y,, Z,) and | Z
B(x,, y,, Z,) is given by

AB = \/(Xz = x)2 + 2=y + (2= 2)%

The midpoint M of AB is given by (o] / y
M(x1+ K nty, 1+ 32) M
e P

X Alx,y. 2,

Ny
F 4
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Vectors in Three -
Dimensional Space

QUESTION2

ZIP-LINE A tour of the Sierra Madre
Mountains lets guests experience nature
by zip-linif§&rom one platform to another
over the scenic surroundings. Two
platforms that are connected by a zip-line
are represented by the coordinates (10, 12,
50) and (70, 92, 30), where the coordinates
are given in meters.

a. Find the length of the zip-line
needed to connect the two platforms.

b. An additional platform is to be built halfway between the existing platforms. Find the
coordinates of the new platform.




Vectors in Three -
Dimensional Space

NOTE

Vectors in Space In space, a vector v in standard position with a terminal point located at

(v1, v,, v3) is denoted by (v4, v,, v3). The zero vector is 0 = (0, 0, 0), and the standard unit
vectorsarei= (1,0,0),j=(0,1,0), and k = (0, 0, 1) as shown in Figure 7.4.4. The component form
of v can be expressed as a linear combination of these unit vectors, (v4, 5, v3) = v4i + v, + v3k.

Figure 7.4.4
QUESTION3
Locate and graph v = (3, 4, —2).
\a‘ia-'.‘ \;ﬁa-'.\ A EYL




Vectors in Three -
Dimensional Space

QUESTION4

Find the component form and magnitude of AB with initial point A(—4, —2, 1) and terminal
point B(3, 6, —6). Then find a unit vector in the direction of AB .

NOTE

As with vectors in the plane, when vectors in space are in component form or expressed as a linear
combination of unit vectors, they can be added, subtracted, or multiplied by a scalar.

KeyConcept Vector Operations in Space

Ifa= (0, a,,a,), b= (b, b,,b,),and any scalar k, then

Vector Addition a+b=(a,+b,a,+b, a;+b,)
Vector Subtraction a—b=a+(—b)= (g, — b, 0, — by, a3 — b,)

Scalar Multiplication ~ ka = (ka,, ka,, ka,)

Ny
£ s =
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Vectors in Three -
Dimensional Space

QUESTIONS
Find each of the following fory = (3, —6, 2), w= (—1,4, —4),and z = (-2, 0, 5).
a. 4y + 2z

b. 2w —2z + 3y

4 N —

) e i
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Vectors in Three -
Dimensional Space

HOMEWORK QUESTIONS
Plot each point in a three-dimensional coordinate system.
(Example 1)
1 (1, -2, -4 2. 3,2, 1)
3. (—5 —4,~-2) 4. (=2, -5, 3)

=

\ 3 |
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Vectors in Three -
Dimensional Space

HOMEWORK QUESTIONS

Find the length and midpoint of the segment with
the given endpoints. (Fxample 2)

9. (—4,10, 4), (1, 0, 9) 10. (=6, 6,3), (=9, =2, —2)

1. (6,1,10), (-9, -10,-4) 12. (8,3, 4), (4,7, 5)

4 N —
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Vectors in Three -
Dimensional Space

HOMEWORK QUESTIONS

Locate and graph each vector in space. (Example 3

17. a= (0, -4, 4) 8. b= (-3, -3, -2)
19. ¢c=(-13,—4) 20. d= (4, -2, -3)
wﬁy‘@\ NV PIES
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Vectors in Three -
Dimensional Space

HOMEWORK QUESTIONS

Find the component form and magnitude of AB with the given
initial and terminal points. Then find a unit vector in the

direction of A_E [Example 4)
25. A(=5, =5, -9), B(11,-3, -1)

26. A(-4,0,-3), B(~4, -8,9)

£ s —
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Vectors in Three -
Dimensional Space

HOMEWORK QUESTIONS

Find each of the following for a = (=5, —4, 3),
b= (6, =2, =7), and c= (=2, 2, 4). (Example 5)

36. 6a—7b + 8¢ 37. 7a—5b

Find each of the following for x = —9i + 4j + 3k,
y = 6i — 2j — 7k, and z = —2i + 2j + 4k. (Example 5)

42. 7x + 6y 43. 3x— 5y + 3z

\ 3 |
Wiy wia, HIE
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Dot and Cross Products of
Vectors in Space

NOTE

Dot Products in Space Calculating the dot product of two vectors in space is similar to
calculating the dot product of two vectors in a plane. As with vectors in a plane, nonzero
vectors in space are perpendicular if and only if their dot product equals zero.

KeyConcept Dot Product and Orthogonal Vectors in Space

The dot product of a = (0, 0,,0,) andb = (b,, b,, b;) isdefined asa + b= 0,0, + 0,0, + 0;b,. The vectors a and b are
orthogonal if and only ifa«b = 0.

\ /
QUESTION1
Find the dot product of u and v. Then determine if u and v are orthogonal.
a. u=(-73,-3),v=(5,175) b. u=(3,-3,3),v=(4,73)
r ‘ \; _ =
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Dot and Cross Products of
Vectors in Space

QUESTION2

Find the angle @ between u and v to the nearest tenth of a degree
ifu=(3,2, —1) andv = (—4, 3, =2).

NOTE
Cross Products Another important product involving vectors in space A
is the cross product. Unlike the dot product, the cross product of two axbh
vectors a and b in space, denoted a X b and read a cross b, is a vector,
not a scalar. The vector a X b is perpendicular to the plane containing ~<ch1’

vectors a and b.

KeyConcept Cross Product of Vectors in Space

Ifa=a,i+ a,j+ a;kand b= b,i + b,j + b,k, the cross product of a and b is the vector

axb=(a,b; —a,b,)i—(a,b; — asb)j+ (a,b, — a,b k.

\




Dot and Cross Products of
Vectors in Space

QUESTION3

Find the cross product of u = (3, —2, 1) and v = (=3, 3, 1). Then show that u X v is orthogonal to
both u and v.

AUTO REPAIR Abdulkarim uses a lug wrench to tighten a lug nut.
The wrench he uses is 50 centimeters or 0.5 meter long. Find the
magnitude and direction of the torque about the lug nut if he
applies a force of 25 newtons straight down to the end of the
handle when it is 40° below the positive x-axis as shown.




Dot and Cross Products of
Vectors in Space

QUESTION4

AUTO REPAIR Abdulkarim uses a lug wrench to tighten a lug nut.
The wrench he uses is 50 centimeters or 0.5 meter long. Find the
magnitude and direction of the torque about the lug nut if he
applies a force of 25 newtons straight down to the end of the
handle when it is 40° below the positive x-axis as shown.

—_
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Dot and Cross Products of
Vectors in Space

QUESTIONS

Find the area of the parallelogram with adjacent sides u = 2i + 4j — 3k and v =i — 5j + 3k.

=
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Dot and Cross Products of
Vectors in Space

HOMEWORK QUESTIONS

Find the dot product of u and v. Then determine if u and v are
orthogonal. [Fxample )

1. u=(3,-9,6),v=(-827)

2. u= (5,0, —4),v=(6 -1 4)

3. u=(2,-8,-7),v=(5,9,-7)

1) 5 1)
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Dot and Cross Products of
Vectors in Space

HOMEWORK QUESTIONS

Find the angle @ between vectors u and v to the nearest tenth of
a degree. (Example 2)

0. u=(3,-2,2),v={(14,-7) M. u=(6,-5,1),v= (-8, —9,5)

Find the cross product of u and v. Then show that u X v is
orthogonal to both u and v. (Fxample 3)

16. u=(-1,3,5),v=(2, —6, -3) 17. u= (4,7, -2),v=(-591)
: . _
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Dot and Cross Products of
Vectors in Space

HOMEWORK QUESTIONS

22. RESTAURANTS A restaurant server applies 50 newtons of
force to open a door. Find the magnitude and direction of
the torque about the door’s hinge. (Example 4)

| W) ‘3-!‘@\ ‘;\/;_.\




Dot and Cross Products of
Vectors in Space

HOMEWORK QUESTIONS

Find the area of the parallelogram with adjacent sides
u and v. (Example 5)

24. u=(2,-53),v=(4,6,-1)

25. u=(-9,1,2),v= (6 -5, 3)

=
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GOOD LUCK

Made By : Mrs. Hanan Toubeh
ZAYED COMPLEX - ALSAAF
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