MPM2D Final Review

1. Solve each of the following:

a. Sa+6-2a=4a-8 b. 4(x-5) -2(x ¥ 36 x] n, .o
C. 4 5
2. Graph thdollowing lines ongraph paper. Clearly state the slope andngerceptor two intercepts for
each line.
a. x+4y =2 b. 2x- 3y 6 6

3. a. What is a linear system?
b. What does it mean to solve a linear system?

4. Solve the following linear systems using thethod stated You mustcheckyour solutions.

a. Graphing.
i 2X-y 38 . 5x —2y=-10
' 6x- 3y =24 x—-2y=6

b. Substitution.

2x+y 5 . 2x+3yi19=0
3x- 2y 41 xiyi2=0
c. Elimination.

3x- 2y -8 3x+2yi 13=0
2x+y =2 Ly 2x+4yi2=0

5. Solve the following linear systems using the method of your chdoe.donot need to check your
solutions. Briefly explain why you chose the method you did.

§+§/ =6 b. 2X T X:l‘
2 5 3 3
a
ZXAZ/ =11 Ax+ 17 2yi 3 =11

2(m+1) -(n ¥ 15
3(m-1) #4n &) 2

6. Two numbers differ by four. Twice the smaller, increased by the le&x@&:. Find the numbers

7. Eric invested $8000, part at 9% per annum and the remainder at 4% per annum. After one year, the tot:
interest from these investments was $420. How much did he invest at each rate?

8. The sum of Loui sebsyaagres.andFiTwa dyoesarageads, 3tdhe
three times Toddds age was 61. How ol d are th
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9. Two different kinds of coffee beans were blended. Individually, they cold/&8.and $3.20/kg. How
much of each kind was used if 200 kgloé resulting mixture cos$76kg?

10.A collection of dimes and quarters has a value of $5.20. If the number of quarters is 4 more than twice t
number of dimes, how many dimes are there?

11.For the school play, adult tickets cost $15.00 and studentdicket $10.00. If 140 tickets were sold, and
the total receipts were $1600, how many student tickets were sold?

12.Daniel drove to Sarnia. Part of his trip was along major highways and the rest was along country roads.
The speed limit is 100 km/h on thegghways and 80 km/h on the other roads. He spent a total of 12 hours
driving 1050 km. How much time did he spend on each type of road?

13.The perimeter of a pool table is about 7.8 m. Four times the length equals nine times the width. What a
the dimesions of the table?

14.A vinegarwater solution is used to wash windows. If 1200 L of a 28% solution are required, how much
of a 16% and 36% solutions should be used?

15.Find the equation of the following lines. Leave your final answetandard form.
Pasing through (1, 2) and (4, 8).

Passing through-8, -3) and (6;1).

Parallel to 3x + 6y 12=0 and passing throughg, 0).

Parallel to 2x + y = 3 and passing through, 3).

Perpendicular toy = 2x + 7 and passing tlough(-4, 3) .

Perpendicular to 2x y = 5 with yintercept-4.

With an xintercept of 4 and a intercept of-4.

With anx-interceptof 2 and passing through (1, 2).

Semeo0oTy

16.Given the equation(i) x* + y2 =16 and (ii) X+ y2 =25
a. What is the radius of eadircle?
b. State the cmrdinates of the interceptsr each circle.
c. Grapheachcircle, labeling the points found above.

17.For each of the following pairs of points find:
a. The slope of the line segmentrjmg them
b. The length of the line segment joining them
c. The midpoint of the line segment joining them.
() M@, 4) 1I(-2,5) (i) K( 4, -2) E(7, 13)

18.A line segment has one endpoint (3, 5) and midpoint (7, 10). Find the other endpoint.

19. Classify ech of thefollowing shape using both slopes and distances. Be sureclade a properly
labekd diagram
a. P(1,-1) A2, 3) T(5,-1) c. @HKM, K(2,5), L(-4, 1), M(6,-3)
b. C(-1, 3) H(6, 4) A(4;1) D(-3,-2)
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20. Define the following terms:
a. Rhombus c. Radius e. Altitude
b. Median d. Scalene Triangle f. Trapezoid

21.1s it possible for an equilateral triangle to be a Hgiaingle? Why or why not?

22D(2 2),E(6,2),andFp,-1) are the vertices of @&DEF.
Draw an accurate diagram of this triangle

Find the midpoint M of DEand locate it on your diagram.

Find the midpoint N of DF and locate it on your diagram.

Find the length of MN.

Find the length of EF.

How do the lengths you found in d and e compare?

~Poo T’

23.A triange has vertices at A(3, 2), 8 -1), and C{2, -8).
Drawad agram of a&ABC

What is the slope of the base BC?

What is the slope of the altitude from A? Why?
Find the equation of the altitude from A.

Find the equation of the altitude from C.

Find the orthocentre f &ABC.

-0 Q0T

24. A triangle has vertices at A0, -5), B(5, -2), and G2, 10.
a. Draw a diagram of @&ABC
b. What is thanidpointof the base BC?

c. What is the slope of the median from A?
d. Find the equation of theedianfrom A.
e. Find the equation of themedianfrom C.
f. Find thecentroido f &eABC.

25.A triangle has verticeat A (0, 6)B (12,0)and G-2, 2)
Draw a diagram of @a&ABC
What is the slope of the base BC?

What is the slope of theerpendicular bisector to BC®hy?
What is the midpoint of BC?

Find the equatioof the perpendicular bisector to BC
Find the equationf the perpendicular bisector to AB
Find thecircumcentreo f &eABC.

@ oo0 oy

26. A triangle has vertices a(8, 2) E(4, -7) and T(6 4).

Draw a di a glabalfE tbefbaseeP ET

Find theequation of PE.

Find the equation of the altitude from T.

Find the point of itersection of the equation of the altitude from T and the equation of the base (PE).
Find the length of the altitude.

Find the length of the base.

Find the area of @a&PET
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27.For each of the following triangles firihe athocentre, circumcentregntroid andarea Be sure to
include a properly labelled diagram for each question.
a. P(3,3),Q(4,2),R(1,1n
b. L(-2, 5), M(3, 6), N{5, 7)

28.Given the linex + y = 1 and the poinP(2, 2).

What is the slope of the given line?

What is the slope of a lingerpendiculato the given line?

What is the equation of the line perpendicular to the given line and passing through the given point?
What is the point of intersection between the line you found in part (c) and the given line?

What is the distance from the point ofarsection you found in part (d) and the given point P?

®oo o

29.Find the distance from each point to each line.
a. Point A(O, 1), line3x+4y =-12
b. Point B¢1, 1), line: X-3y+18=0

30.Expand the following and simplify fully:
a. (x+2)(x -3)
b. (x+4) -
c. (x+1(x 1) Zx 3r
d. (x+17° -(x °

31.Factor each of the following

a. 3xyz+ oxyw — 12xwz e 27 i 8 i oW Ewe3
b. 52(3y2 i 26>(Zy3 + 39(4y4 £ ol 417 40 K 427 9
c. X*-7x 42 g. 4y’+4y -3 l. x2'2|' 9 2
d. X2 +4x +3 h x22+ 5x 1 36 m. 36%- 4%
. 6x + 24x 7T 30

32.Solve by factoring
a. Xilx+16=0
b. x —3=-2x
c. 2°= 167 4x

33.Solve the following using thguadratic formula. Round to two decimal places where necessary.
a. X7 xi1 15=0
b. xX*+5x -7 ©
c. X*- X dog
2 2

34.The sum of the squaresthbiee consecutive integers is.5Bind the integers.
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35.The sum of the square of two consecutive odd integers is 514. Find the integers.
36.A basketball court is 2 m longer than it is wide. Ifdtea is 575 fffind the dimensions of the court.

37. A square lawn is surrounded by a walk 1 m wide. If the area of the walk is equal to half the area of the
lawn, what are the dimensions of the lawn?

38. A local building code requires that all schools mussimeounded by a lawn. The width of the lawn must
be uniform and the area of the lawn must equal the area of the school. Whiag¢thaswidth of a lawn
surrounding a rectangular school that measures 120 m by 80 m?

39. A uniform border on a framed photogtahas the same area as the photograph. What are the outside
dimensions of the border if the dimensions of the photograph are 25 cm by 20 cm?

40.The hypotenuse of a right triangle is 15 cm. The sum of the other two sides is 21 cm. Find the lengths
thetwo sides of the triangle.

41.Three pieces of wood measure 20 cm, 41 cm, and 44 cm. If the sametascut off each piece, the
remaining lengths can be arranged to form a riggmagte. What length is cut off?

42.Graph the parabolg= 2(x 3)° 4. Stateand clearlylabel: thevertex and4 other pointson your
graph. What is the equation of theis of symmetry? What is theptimal value?

43.For each of the following parabolas:
a. State the vertex.
b. State the axis of symmetry.
c. Find two other poirg on the curve.
d. Sketch the curve, labeling five points.

i) y= 71 (xi 2°+3 if) y=2(x+23°7 4

44.Given the equationy = X°+ 21 8

Factor to write the equation in zero form.
State the zeros

Find the vertex

Rewrite the equation in vertex form.

00T
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45.For each of the following parabolas:
a. State the zeros.
b. State the axis of symmetry.
c. Find the vertex.
d. Sketch the curve, labeling the points you have found.

L y=Q271X2+x i y=2(xi DXi 3
i y=xX+8x+15 v, y=X+6x+5

46.Find the equation of the following parabolas, expand to leave your answer in standard form.
a. vertex (3, 2) passing through (1, 6) c. zeros 1 and 7, passing through 6,1
b. vertex €2, 2), zeros 0 andi d. zeros-2 and 2, vertex (€8)

47.Rewrite the following quadratic relations in vertex form.
a y=xX1 6x+41
b. y= i 37 30xi 25

48. A rocket is launched straight upwanggh an initial velocity of 8amn/s. The height of the rockét,in

metres, can be modeled ta(¢) = -5¢° + 801 , Wheret is the elapsed time in seconds.

How long does it take for the rocket to reach a heigB76im?

What is the maximum height reached by the rocket? When does it reach this height?
After how many seconds does the ball hit the ground?

Draw a properly labeled graph that shows the height of the rocket versus time.

00T

49.Two integers have a sum of 12. What is the maximum product?
50.Find the dimensions of a rectangle of a maximum area having agperiaf 40 m.

51.Three sides of a garden are to be fenced with 100 m of fencing, the fourth side being against the house.
Find the dimensions of the garden of greatest possible area. State the total area.

52.Computer software programs are sold for $20 edtiiee hundred people are willing to buy them at this
price. For every $5 increase in price, there are 30 fewer people willing to buy the software. Calculate th
selling price that will produce the maximum revenue. What maxinewenué®

53. Solve for theunknowns: -3:4:7 = (x5):8:(y-2)

A

54. Statewhy the following pair of triangles are similar and then )
solvefor the unknowns: 4
C

B X

D
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55.Refer to the diagram at the right.
a. Which two triangles are similar?
b. How do we know this?
c. Solve for x, y and z.

P Q

56.To determine the distance PQ across a farm pond, Doug marks out points R and S 50 th
RS is parallel to PQ. Bmeasuring, he finds that RS7=m, OP = 19.5 m, andDS = 4.2 2

m. What is the distance PQ. (hint, try showing similar triangles)
R S

57.A metre stick casts a shadow of 1.5 m. A flagpole casts a shadow of 9.75 m. How tall is the flagpole?
Include a well labeled diagram in your solution.

58.Fill in the blanks, showing the word we use to help us with trig:

How does this word help us? Include a properly labeled diagram in your answer.

59. Label the sides of the following triangle (opposite, adjacent, hypotenuse) anstalben
the values of:

24

simg, co%, targ . You may leave your answer iaduced fraction form.

60.What are the 3 tools that we use to help us solve a right triangle?

61.For the triangle below, determingrA , co#\, and tamA . Leave your answers in fraction form.

B

24

10
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62.Solve for x.

a. s =2 C. cos52 = =
5 19
ano7 = 3 d. tax = 0.9934

X
63. Solve the following triangles.

a. C

15cm 18cm

&
B
64.Lisa has a 14.5 ladder that is resting against a wall. The abgleveen the ladder and the grous80°.
How high up the all is the top of the ladder? How far is the foot of the ladder from the wall?
65. Two apartment buildings are 40 m apart. From the top of one building, the angle of elevation to the top «
the second building is 10° and the angle of deyiwesto the bottom of the second building is 65°. How

tall is each building?

66. Find the value ok in each of the diagrams belolRound angles to the nearest degreesaahelengths to
the nearest tenth

a. b.
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67.Solve the following trianglesRound angles to the nearest degree andeaidghs to the nearest tenth
Includea diagram in your solution.

a. PEP=18cm,e=15cm,t=12cm

b. pPCAT: A = 57A, T = 63A, a = 15 cm
c. PMAD: A = 55A, m = 2 cm, D = 68A

d. pELF: E = 82A, f= 3 ¢cm, | = 2.5 c¢cm
e. pSAM: A = 90A, m = 5 cm , s = 4 cm
f. pMAX: A = 75A, a = 52 cm, x = 41 cm
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Answers:
1. aaa=14 b.x=5,¢c.n=20

2. a b.
¥ y
i 10+
|y Intercept |
1 (0.3)
51 / x Intereept
x Intercept (-3,0)
(4,0) ¥ Intercept
/ \ ! (0,2)
| S . — } + —_— X b+———+—F—+—+—+—++F+>X
-10 -5 1 5 10 | 3 10
= é 5 I m = 2
o= -5 5 3
b= 3 1 b= 2
10—+ o1

3. a.Alinear system is a collection ofo (or more) linear equations that must be solved simultaneously.
b. To solve a linear system means to find the point(s) that SBN&ERY equation.

4. a.i. The lines are the santhgereis an infinite number of solutiondi. (-4,-5) b.i. (3,-1) ii. (3, 1)
c.i. (2,-6)ii. (3, 2)

45 42
5. a.(8,10) b.(0;1) c. m=TT.n= -

6. The numbers are 11 and 7.

7. Eric invested $8000at9% and $2000 a4%.

8. Louise is 16 and Todd is 18.

9. 80 kg of the$2.10/kg and .20 kg of the$3.20/kg.

10.There are 7 dimes.

11.100 student tickets were sold.

12.Daniel drove4.5 hours on the highway and 7.5 hours on the other roads.

13.Thelength is 2.7 m and the width is 1.2 m.
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14.480 L of the 16% solution and 720 L of the 36% solution are needed.
15.a. 2x—y=0 b. 2x -9 =21 c. x+2y=-5d. 2x+y=-1 e. x+2y=2 f. x+2y=-8
g. x—y=4 h 2x+y=4

16.i.a. r =4, b. (4, 0)-4, 0), (0, 4), (0;4) i.a.r=5, b. (5, 0),6, 0), (0, 5)(0, -5)

_(0,4)

17.i)a)m=— ,b) length= 26 , ) M = [; ;}J

iya) m=5,b) length=+234 ,c) M = [” ”]

22
18.(11, 15)
19.a) Triangle PAT is Isosceles, Non Right y
Side Slope Length Al
4 [ A4(2,3)
PA . 5 I
3
4
PT —= 5
3
AT 0 6
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b) Triangle KLM is Scalene, Non Right

Side Slope Length
KM 2 JS_OZ 4\/5
~ 8.94
3 ~ 7.21
LM 2 | Jie=289
5 10.77

¢) QuadrilateraCHAD is a parallelogram.

1 K(2.5)

M(6,-3)

Side Slope Length
i _

CH m== V50 52
7 ~ 7.07
2

HA m=7 B9 ~ 539
1 _

AD m=-= ¥50= 52
7 ~ 7.07
2

DC m=< $9 ~ 539

20.

~ooo0op

D(-3.-2) 7271

4t

A rhombusis a quadrilateral with four equal sides and opposite sides parallel.
The median of a triangle joins a vertex to the midpoint of the opposite side.
The radius of a circle is the length from the centre to its perimeter.
A scaleneriangleis a triangle with no equal sides.

The altitude of a triangle joins a vertex to its opposite side and makes a right angle with the side.
A trapezoid is a quadrilateral with one pair of opposite sides parallel.

21.Itis notpossible for an equilateral trialego be a rightrianglebecause all angles in an equilateral triangle

www.mostlymath.com

are 60 and a righttriange requires one angle to be 90°.

created using software fromww.efofex.com


http://www.mostly-math.com/
http://www.efofex.com/

MPM2D Course Review
22.b)M=(4,2)c)N=(4,-15)d) 2.5,e) 5
f) the length of EF is twice the length of MN 3

E(-6,2) | N(-4.2) D(-2,2)

7 4 . . .
23.b) m= _1 C) m =; because the altitude is perpendicular to the basd4x —7y=-2 e) 3x + y=-14
f) (-4,-2)

10+

Orthocentre
(-4,-2)

www.mostlymath.com
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24.b) M = {%, 4} C) m—% d) 2x-3y=-5e) 3x—y=-41)(-1,1)

Y

centroid

(_111)

25.b) m= —%; C)m=7;d) M=(5,1);e)y=Tx-34;f) y=2x-9;9)(5,1)

B (-2 C(12,0)
S ) S T X
-5 \ 10 15

g Circumcentre
-4 (5 2 1 )
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26. b)3x +4y=-16; c)4x - 3y =12 ;d) (0,-4) ; e) 10 ; f) 15 ; g¥5 units squared

Pomt of Intersection " |
(0,-4)

E(4,=7)

10—

: | 4 .
27.a) orthocentre (06), circumcentre (1, 6), centro{ -3 2} , area 5 units squared

. 1 11 . 4 :
b) orthocentre-B, -3), cwcumcentre(g, ?J , centroid [ -3 6} , area 6.5 units square

342
l,lJ , €) —J_ ~ 2.12 units
22

28.a)m—-1;b)m—1;C)y=x;d){ 5

16
29.a) = 3.2 wits ;) J13 ~ 3.61 units
30.a) xz—x—6;b) x2+8x+16;c) x2+2x+5;d) 4x

31.a) 3x(yz + 2w —dwz)  b) 13557 (A - 20+ 3657 1 €) (r—3)x—4) ) (¥ + I)x +3)
€) (x +2)x—4);f) 4x+5)Nx—-2);9) Qv—1)X2y+3);h) (x+9)x—4);i) 6(x+5)x—1);
D Cw+3)Ywt+1);K) 2t=3)2t+3);1) (x—=3)x+3);m) (6t—"Ts)6t + Ts)

32.a)x=2o0r8;b)x=3o0rl;c)x=4o0r2;

3 54053

5
33.a) x= —or ——;b) x=
3 2 2
x = |.140r-6.14

1
;C) x = lor—
2
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34.The numbers are 3, 4, and 5-8r-4, and-5.
35.The numbers ard5 and-17 or 15 and 17.
36.The dimensions are 23 m by 25 m.
37.The lawn is about 4.45 m by 4.45 m.
38.The width of the lawn is 60 m.
39.The outside dimensions are about 29.22 cm by 34.22 cm.
40.The lengths are 9 cm and 12 cm.
41.5 cm is cut off.

42 Vertex: (3, 4); axis of symmetry; x = 3; maximum value = 4; four points: (4222), (5,-4), (1,-4)
y

10—

| Vertex
51+ (3,4)

www.mostlymath.com created using software fromww.efofex.com



http://www.mostly-math.com/
http://www.efofex.com/

MPM2D Course Review

43.1) a) vertex: (2, 3); b) axis of symmetry: x = 2; (3, 2),-®,
y
10—+

i) @) vertex: (3, -4); b) axis of symmetry: x =3; ¢) (2,-2), (-1, 4)
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