Name: Class: Date:

Pre-Calc 11 Term 1 Pre-test

Multiple Choice

| dentify the choice that best completes the statement or answer s the question.

Note: Questions#1-12 are non-calculator!!

1. What isthe distance between —18.1 and 9.7 on a number line?
A. 139 B. 278 C. 168

2. Evauate: (—9—(—17))2
A. 26 B. 2.83 C. 8

3. Evauate: |-11+(-1)| - 7|7- (21|
A. -86 B. —208 C. 266

4. Evauate |(-3)x® - (9x— (3| whenx = 3.
A. 108 B. 111 C. 87

5. Writethis mixed radical as an entire radical: —7«/5

A. ~fo8 B. /-14 C. -/98

6. Writethis mixed radical as an entire radical: —i31' 3\/%

[160 [_160 [ 8L
A. 3—41 B. s =~ C. 3 160

7. Wiritethisentireradical asamixed radical: ~/ 150

A. 106 B. 10/12 C. 536
8. Writethisentire radica asamixed radical: 4/80
A. 44/10 B. 24/25 c. 24/5
9. Writethisentireradical asamixed radical: 3 15
3 6 52/2
A. —23\/; B. 3 o C. - 3
10. For which values of the variable, X, is thisradical defined?
_38)(3
A. x<0 C. x=20
B. xeR D. x<0

8.4

64

—206

81

41

5.6

44/5




11.

12.

13.

14.

15.

16.

17.

18.

Write thisradical in simplest form: A/ 63a°b?
Then state the values of the variables, a and b, for which the radical is defined.

A. 3a‘b*~f7a;aec R, b=0 C. 3ab~/7a%b*;aec R,b>0
B. 3ab~/7a*b4;a>0,be R D. 3a*b*~/7a;a>0be R
For which values of the variable, X, isthisradical defined?

"/—22)(4

A. x=20 C. x<0

B. xXe R D. theradicd isnever defined

o o 625y°
Write thisradical in simplest form: 4 512

Then state the values of the variable, y, for which the radical is defined.

4 ’y_ Sy /l,

A. 24 2,y20 C. —44 2,yzo
. [1. y /ﬂ

B. 44 2,ye[R D. 44 2,yzo

Arrange these radicalsin order from greatest to least.

i) 33/5

i) /375

i) 43/3

iv) /40

A. v, i, il i C. iii,ii, i, iv
B. ii,iii,i,iv D. ii,iv,i,iii
Which statement is true?

i) ~/—475x7 = (—5x3)~/19x; forx € R

i) ~/—475x7 =5[x3|+/—19x; forx <0

iii) ~/—475x7 =5[x3|+/—19x; forx >0

iv) .Therearenovaluesof x € R for which~/—475x7 = 5|x3|~/—19x

A. i B. i C. iv D. iii
Which radical expression simplifiesto 9~/2?

A. f32-7/2+.8 C. JR+7J/8-4/2

B. /32-A/8+7.2 D. J2+7/8-A/32

Which radical expression simplifiesto —9/x ?

A. —8x +4:/x 5%, x>0 C. —8/X —4/x +5./x,x20
B. —8/Xx +4+/x —5./x,xe R D. —8+/Xx —4/x +5:/x,xe R
Simplify by adding or subtracting like terms. 8/ 13 — 7~/ 13 +5+/13

A. 64/13 B. /78 C. 10~/13 D. 6+4/10



Name:

19.

20.

21.

22.

23.

24.

25.

26.

27.

Simplify by adding or subtracting like terms: ~/243 +4~/3 — </27

A. 16+/3 B. 843 C. 10./3 D. 0

Simplify by adding or subtracting like terms; ~/729 — /8 — /81 + 3/512

A. 18-63/2 C. 18/3-6%/2

B. 6-18./3 D. 24

Simplify by adding or subtracting like terms: X/ 729w# — 3wX/w — /27w” +3w2, we R
A. ewi/w —3w2i/w + 3w2 c. ewd/w

B. 6wid/w +6w2 D. 3wd/w +3w2

Expand and simplify this expression: ﬁ(ﬁ + 4)

A. 3J/2+4.3 C. J6++/12
B. 2./3+~/12 D. J6+4/3
Expand and simplify this expression: (ﬁ + 7) ’
A. 54+14./5 C. 5+/5+49
B. 5+/5+14+/5+54 D. 54+5./14
. . . 7
Rationalize the d ator: ——
Ionallze the denominator 7£
A YNE 5 35./5 - YN 5 49./5
. 3 . T s L

Expand and simplify this expression: (—5J§ - 2J§) (4J§ + 8) + 2J§(3J§ + 3J§)

A. —70-5815

B. —130-40+/5+16-/3-2./15
C. —70-40~/5-16/3-2./15
D. —130-40/5-16+/3 -14/15

Expand and simplify this expression: (2J§—7ﬁ) (5«/5 —7ﬁ), $s>0,t>0

A. 10s—49./st +49t C. 10s—70+/st +4%t
B. 10s-28./st +40t D. —45st—49-/st
Simplify this expression: %
A —%5-3/5 . —9-155

> 5
B. —225-3./5 D. _—45~/5§—15



Name:

28.

29.

30.

31

32.

33.

35.

36.

2.3 +97

Simplify this expression: W

—2./3-18J42 - 727
6
26 -9J14 —16~/3-T72]7
62

—2./3-1842 - 72./7
62

2./6-9J14-16-/3 =727
6

A.

B.

C.

D.

Simplify this expression: N7
NIV RN BN P

2421 A2 221
3 3

A. B.

Solve this equation: 9./ 4x = 72
A. x=16 B. x=64 C. x=

Solve this equation: 9+/x — 6= 30
A. x=4 B. x=16 C. x=9

Solve this equation: ~/—2+8x = ~/—44+ 2
1

A. x=7 B. x=-5 C. x=-6

Solve this equation: % =4

A. x=144 B. x=12 C. x=7

Solve this equation; 4~/2x—2 = 2/5x+4
A. x=4 B. x=8 C. x=2

Solve this equation: 5= X/5x—8 + 3

A. x=-8 B. x= 2

5
Factor this polynomial: 120x2 — 52x — 224
A. (5x+8)(6x—7) C. 4(5x+8)(6x+7)
B. 4(5x-8)(6x+7) D. (5x—28)(24x—29)

no real solution



37.

38.

39.

40.

41.

42.

43.

45,

Factor this polynomial: 175 —X—X2

A. 711(5—2x)(3+ 2X) C. %(5+ 2X)(3—4x)
B. —;(5—2x)(3+4x) D. 711(5+ 2X)(3—2x)
Factor this polynomial expression: 2(3x—2)2 +9(3x—2) -5

A. 3(x+1)(6x-5) C. 2(3x+2)(x-5)
B. 2(3x-2)(x+5) D. 3(x-1)(6x+5)

Which statement is true for the equation X = A/ 6x+ 7 ?

A. 7and-1areroots.

B. 7isaroot of the origina equation and —1 is an extraneous root.
C. 1lisaroot of the origina egquation and —7 is an extraneous root.
D. 7 and 1 areboth extraneous roots.

Which equations have only one root?

i) x2=0 i) x2=x

i) x(x—=2)=0 iV) A/X—4 =2

A. iandii C. iiandiii
B. i,ii,andiv D. iandiv

Solve: 2X(3x—6) =0

A. x=0orx=-2 C. x=%orx=—2
B. x=%orx=2 D. x=0orx=2
Solve by factoring: X2 +4x—21=0

A. X=-7orx=3 C. x=70rx=-3
B. x=-70orx=-3 D. x=70x=3

Solve by factoring: 3x2 +4x—4=0
2

A. x=§orx=2 C. x=2o0rx=-2

B. x=2o0rx=2 D. x:%orxz—z

Solve thisequation: (x—1)2-7=24

A. x=1%A/17 C. x=-1%4/31

B. x=1+4/31 D. x=-1+4/17

Determine the value of  that makes x2 — 13x +[] a perfect square.

A. 169 B. 845 C. 65 D. 4225



Name: ID: A

46. Solve x? +8x+ 13 =0 by completing the square

A. x=-4+./3 . X=64%4/3
B. x=4+4/19 D. x=-8+4/19
47. Which expression is a solution of the equation 4x2 —2x—1=07?
~1+/5 C. 1+2/_
B. _1+—4“/§ D. —1+4/2
48. Solvethisquadratic equation: X2 +8x+5=0
A. x=4%3/3 C. x=-4+./11
x=-8+3+/3 D. x=64%/11

49. The coefficients of aquadratic equation are all integers. The discriminant is —49. Which statement best
describesitsroots?
A. Two rational roots C. Noredl roots
B. Onerationa root D. Twoirrational roots

50. The coefficients of a quadratic equation are al integers. Which discriminant indicates that the equation has
two irrational roots?
64

A — B. . 0. D. 64
19 64 C. 064 6

51. The quadratic equation 3x2 + 6x + d = 0 has only one root.
Use the quadratic formulato determine the value of d.
A. d=1 B. d=4 C. d=6 D. d=3

52. Useagraphing calculator to determine the x-intercepts of the quadratic function y = —9x2 — 7x + 10. Write the
intercepts to the nearest hundredth, if necessary.

A. -151and0.73 C. -112and1.12
B. -0.73and 151 D. -3.02and 1.47
53. Two numbers have a difference of 12 and their product is a minimum. Determine the numbers.
A. 6and6 B. -3and9 C. 6and18 D. Oand12
54. Doesthe quadratic function y = (X + 10)(34— x) have a maximum value or a minimum value? What is that
value?
A. minimum value; 484 C. maximum value; 484
B. minimum vaue; 340 D. maximum vaue; 340

55. A rectangular dog pen isto be fenced with 24 m of fencing. Determine the maximum area and the width of

thisrectangle.
A. A=36m*w=12m C. A=108m*; w=6m
B. A=84m*w=12m D. A=36m*w=6m



Name:

56.

57.

58.

59.

60.

Identify the quadratic function that this table of values represents:

X —4 -2 0 2 4
y 54 14 —2 6 38

A y=3x?-2X%-2 C. y=-2?+3x-2
B. y=2x?-2-3 D. y=-3?+2+2

Use graphing technology to approximate the solution of this equation: 2x2 —3x—4=0
Write the roots to 1 decimal place.

A. Theroots are approximately X = 2.4 and x =-0.9.

B. Therootsare approximately X = 1.6 and x = -1.6.

C. Theroots are approximately x = 0.9 and x = -2.4.

D. Therootsare approximately x=4.7 and x = -1.7.

Determine the coordinates of the vertex of the graph of this quadratic function: y = —4x2 + 10x—4
A. (1.25,4.5) B. (-25,45) C. (1.25,2.25) D. (25, 2.25)

A ball isthrown upward with a speed of 16 m/s. Its height, h metres, after t seconds is modelled by the
equation h = -5t2 + 16t + 3. What is the maximum height of the ball, to the nearest tenth?

A. 158m B. 14m C. 206m D. 414m

For a quadratic function, which characteristic of its graph is equivalent to the zero of the function?
A. minimum point C. x-intercept

B. maximum point D. y-intercept



Name:

61.

62.

Which graph represents the quadratic function y = x2 +x - 1?
A. . . C.

Identify the y-intercept of the graph of this quadratic function: y = x2 +2x+ 39

A. 37 B. 0 C. 39

D. 4



Name: ID: A

63. The graph of aquadratic function is shown. Which of the numbers below could be the discriminant of the
corresponding quadratic equation?

A. 10 C. 0
B. -1 D. None of the above

64. Usethe graph of y =x2 —4 to determine the roots of x2 —4=0.

A. x=-2andx=2 C. x=+/2
B. Thereareno rea roots. D. x=-4

65. Which of the following describes the trangl ation that would be applied to the graph of y = x2 to get the graph

of y=x2+5?
A. Trandate 5 unitsleft C. Trandate5 unitsdown
B. Trandate 5 unitsup D. Trandate 5 unitsright

66. Which statement is NOT true for the graph of y =x2+q?

When g is positive, the graph lies above the x-axis.

As g increases, the graph moves up.

When q is negative, the vertex is above the x-axis.

The graph has the same size and shape as the graph of y = x2.

oow>



Name: ID:

67. Determine an equation of this graph of a quadratic function.

A. y:—%x2+2 C. y=3x2
B. y=-3x?+2 D. y:%xz—Z
68. ldentify the coordinates of the vertex of the graph of this quadratic function: y = % (x-4)2-4

A. (4,4 B. (-4,-4) C. (4 4) D. (4,-4)

69. Determine an equation of this graph of a quadratic function.

y=25x-3)2-2 C. y=-25x+3)2-2
y = 2.5(x+ 3)? D. y=25x+3)2-2

® >

10



Name: ID: A

70. Determine an equation of a quadratic function with the given characteristics of its graph: coordinates of the
vertex: V(0, 2); passes through A(—2, —18)

A, y=-2x2+2 C. y=-52-2
B. y=-18x?-2 D. y=-5%?+2
71. Which equation represents the same quadratic function as y = (x + 3)* — 1?
A. X2-2X+8 C. x2+8x+6
B. x2+6x+8 D. x?-6x+8

72. Determine the number that would be added to x2 — 3x to get a perfect square trinomial.
9

9

A. 3 B. 5 C. 2 D. 9
73. Writethisequation in standard form: y = x2 — 12x+ 28

A y=(x-122-8 C. y=(x-6)2+64

B. y=(x-6)2-8 D. y=(x-12)2+34
74. Writethisequation in standard form: y =—-3x2 + 12x - 16

A. y=-3(x+2)2-4 C. y=-3x-22-4

B. y=(x-22-4 D. y=-3x+2)2+4

75. A quadratic function has zeros —3 and 8. What is the equation of the axis of symmetry of its graph?
A. x=25 B. x=-55 C. x=-25 D. x=55

76. Determine the zeros of this quadratic function: y = x2 —4x— 32
A. —4and8 B. 4and-8 C. 4and8 D. -4and-8

77. Determine the zeros of this quadratic function: y = x? —2x—35
A. -5and7 B. -5and-7 C. 5and7 D. 5and-7

78. Determine the x-intercepts, the equation of the axis of symmetry, and the coordinates of the vertex of the
graphof y =—x2-2x+3
A. x-intercepts: 3 and —1; axis of symmetry: x = —1; vertex: (-1, — 4)
B. x-intercepts: —3 and —1; axis of symmetry: x = -1, vertex: (-1, —4)
C. x-intercepts: 3 and 1; axis of symmetry: x = 1; vertex: (1, 4)
D. x-intercepts: —3 and 1; axis of symmetry: x = —1; vertex: (-1, 4)

11



Name:

79. For this graph of a quadratic function, write the equation in factored form.

e FLL (e

&
ot
y
{

A. y=0.5x+3)(x—4) C. y=2(x-3)(x+4)

B. y=2x+3)(x-4) D. y=-05x-3)(x+4)
Short Answer

1. Factor this polynomial expression: (3x — 1)* + 6(3x — 1) + 9

2. Factor this polynomial expression: 25x° + 10x — 8

12




Name: ID: A

3. Solvethisequation: ~/x2 +4 +2 = 5x

4. A basebdl ishit upward. The approximate height of the baseball, h metres, after t secondsis modelled by this
formula: h = 1+ 15t — 5t2
When isthe baseball 11 m high?

5. Solve this quadratic equation: 2x(x—5) = 3(x—5) +3

6. Useagraphing calculator to graph the quadratic function y = 1.5x2 + 6x + 9.
Determine:
a) theintercepts

b) the coordinates of the vertex

¢) theequation of the axis of symmetry

d) thedomain of the function

e) therange of the function

Round the answers to the nearest hundredth, if necessary.

13



Name: ID: A

7. Theweekly profit, P hundred dollars, of a company is modelled by the equation P = —3x2 + 6x+ 3, where x is
the number of units produced per week, in thousands.
a) Useagraphing calculator to determine the number of units the company should produce per week to earn
the maximum weekly profit.

b) What is the maximum weekly profit?

8. A rectangular lot is bordered on one side by a building and the other 3 sides by 300 m of fencing. Determine
the area of the largest lot possible.

9. Graph each quadratic function on the same grid without using a table of values or a graphing calculator.

a y=2¢
b) _l'xz
y=3

14



Name: ID: A

10. Determinethe x- and y-intercepts, the equation of the axis of symmetry, and the coordinates of the vertex of
the graph of y =-2x2 4+ 8x—6.

11. The graph of a quadratic function passes through A (3, 12) and has x-intercepts 1 and 5. Write an eguation of
the graph in factored form.

Problem

1. When 8 isadded to an integer, X, the absolute value of the sum is 5. Determine avalue for x. How many
different values of x are possible? Show how you solved the problem.

15



Name:

ID: A

2. Sixteen congruent squares are placed together to form alarge square. The 4 middle squares are removed. The

final shape is a square within a square. The area of the large square is 80 square units.
a) What isthe area of theinner square?
b) What isthe difference between the perimeters of

the outer square and the inner square? : : : ; 5
Explain your work. = " =

Expand and simplify this expression: (—5«/5 + 3«/5) (—Gﬁ - 2«/§)
Show your work.

a) ldentify the values of the variables for which this expression is defined.
b) Write the expression in simplest form. Show your work.

55 +3.t
4~[s -5t

16



Name:

Determine whether the given value of x isaroot of this equation. Justify your answer.

JBX—5=A/6x—8;x=9

Does this equation have areal root? If so, determine its value.

6=+/8-7x

Solve this equation, then verify the solution: ~/x+ 14 = x— 16
Explain your steps.

Solve x2 — 13x — 7 = 0 by completing the square. Show your work.

17




Name:

10.

11.

12.

Consider this quadratic equation: —x? + %x - % =0

a) Rewritethe equation so that it does not contain fractions.
b) Solvethe equation. Explain your answer.

Determine the values of k for which the equation kx2 + 6x + 3 = 0 has two real roots, then write a possible
equation.

Determine the values of k for which the equation 9x2? — kx + 1 = 0 has exactly one real root, then write a
possible equation.

A toy rocket islaunched from a platform. The height of the rocket, h metres, t seconds after launch is
modelled by the equation h = —4.9t2 + 28t + 3.

a) Useagraphing caculator to graph the quadratic function.

b) Determine the t-intercepts of the graph, to the nearest hundredth. What do they represent?

¢) Tothe nearest metre, what is the greatest height that the rocket reached? Explain how you know.

d) What isthe domain? What does it represent?

18



Name: ID: A

13. Write y = x2 — 7x— 13 in standard form, then identify the coordinates of the vertex. Show your work.

14. A hospital sells raffle ticketsto raise funds for new medical equipment. Last year, 2000 tickets were sold for
$24 each. The fund-raising coordinator estimates that for every $1 decreasein price, 125 more tickets will be
sold.

a) What decrease in price will maximize the revenue?

b) What isthe price of aticket that will maximize the revenue?

¢) What isthe maximum revenue?

19



Name:

15. Graph the quadratic function y = —x2 +4x — 3.

Determine:
a) theintercepts

b) the coordinates of the vertex

¢) theequation of the axis of symmetry

d) thedomain of the function

€) therange of the function

20




Name: ID: A

16. a) Identify the coordinates of the vertex, the direction of opening, the equation of the axis of symmetry, the
intercepts, the domain andthe range for this quadratic function: y = % (x-2)2+4

the coordinates of the vertex

direction of opening

the equation of the axis of symmetry

the intercepts

the domain of the function

the range of the function

b) Sketch agraph.

21



ID: A
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2.3 Adding and Subtracting Radical Expressions LOC: 11.AN2
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Relations and Functions KEY: Procedural Knowledge
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2.4 Multiplying and Dividing Radical Expressions LOC: 11.AN2

Relations and Functions KEY: Conceptual Understanding | Procedural Knowledge
A PTS. 0O DIF. Easy REF. 2.5 Solving Radical Equations
11.AN3 TOP: Relations and Functions KEY: Procedural Knowledge



31

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45.

46.

ANS:
LOC:
ANS:
LOC:
KEY:
ANS:
LOC:
ANS:
LOC:
KEY:
ANS:
LOC:
KEY:
ANS:

REF:
TOP:

ANS:

REF:
TOP:

ANS:

REF:
TOP:

ANS:

REF:
TOP:

ANS:

REF:
TOP:

ANS:

REF:
TOP:

ANS:

REF:
TOP:

ANS:

REF:
TOP:

ANS:

REF:
TOP:

ANS:

REF:
TOP:

ANS:

REF:
TOP:

ID: A

2.5 Solving Radical Equations
Procedural Knowledge

2.5 Solving Radical Equations

B PTS. O DIF. Easy REF:

11.AN3 TOP: Relations and Functions KEY:

D PTS. O DIF: Moderate REF:

11.AN3 TOP: Relations and Functions

Conceptual Understanding | Procedural Knowledge

A PTS: O DIF: Moderate REF: 2.5 Solving Radical Equations
11.AN3 TOP: Relations and Functions KEY: Procedural Knowledge
A PTS: O DIF: Moderate REF: 2.5 Solving Radical Equations
11.AN3 TOP: Relations and Functions

Conceptual Understanding | Procedural Knowledge

D PTS: O DIF: Difficult REF:. 2.5 Solving Radical Equations
11.AN3 TOP: Relations and Functions

Conceptual Understanding | Procedural Knowledge

B PTS: O DIF: Moderate

3.1 Factoring Polynomial Expressions LOC: 11.RF1
Relations and Functions KEY: Procedural Knowledge

D PTS: O DIF: Moderate

3.1 Factoring Polynomial Expressions LOC: 11.RF1
Relations and Functions KEY: Procedural Knowledge

A PTS: O DIF: Moderate

3.1 Factoring Polynomial Expressions LOC: 11.RF1
Relations and Functions KEY: Procedural Knowledge

B PTS: O DIF: Moderate

3.2 Solving Quadratic Equations by Factoring LOC: 11.AN3
Algebra and Number KEY: Conceptual Understanding

D PTS: O DIF. Easy

3.2 Solving Quadratic Equations by Factoring LOC: 11.RF5
Relations and Functions KEY: Conceptual Understanding

D PTS: O DIF. Easy

3.2 Solving Quadratic Equations by Factoring LOC: 11.RF5
Relations and Functions KEY: Procedural Knowledge

A PTS: O DIF. Easy

3.2 Solving Quadratic Equations by Factoring LOC: 11.RF5
Relations and Functions KEY: Procedural Knowledge

D PTS: O DIF: Moderate

3.2 Solving Quadratic Equations by Factoring LOC: 11.RF5
Relations and Functions KEY: Procedural Knowledge

B PTS: O DIF. Easy

3.3 Using Square Roots to Solve Quadratic Equations LOC: 11.RF5
Relations and Functions KEY: Procedural Knowledge

D PTS: O DIF. Easy

3.3 Using Square Roots to Solve Quadratic Equations LOC: 11.RF5
Relations and Functions KEY: Procedural Knowledge

A PTS. O DIF: Moderate

3.3 Using Square Roots to Solve Quadratic Equations LOC: 11.RF5
Relations and Functions KEY: Procedural Knowledge



47.

48.

49,

50.

51.

52.

53.

55.

56.

57.

58.

59.

60.

61.

62.

ANS:

REF:
TOP:

ANS:

REF:
TOP:

ANS:
LOC:

ANS:
LOC:

ANS:

REF:
TOP:

ANS:

REF:
TOP:

ANS:

REF:

LOC:
ANS:

REF:

LOC:
ANS:

REF:

LOC:
ANS:

REF:
TOP:

ANS:

REF:
TOP:

ANS:

REF:

LOC:
ANS:

REF:

LOC:
ANS:

REF:
TOP:
ANS:
REF:
TOP:
ANS:
REF:
TOP:

C PTS. O DIF: Moderate

3.4 Developing and Applying the Quadratic Formula LOC: 11.RF5

Relations and Functions KEY: Procedural Knowledge

C PTS. O DIF: Moderate

3.4 Developing and Applying the Quadratic Formula LOC: 11.RF5

Relations and Functions KEY: Procedural Knowledge

C PTS. 0O DIF. Easy REF. 3.5 Interpreting the Discriminant
11.RF5 TOP: Relations and Functions KEY: Conceptual Understanding
D PTS: O DIF: Moderate REF: 3.5 Interpreting the Discriminant
11.RF5 TOP: Relations and Functions KEY: Conceptual Understanding
D PTS: O DIF: Difficult

3.4 Developing and Applying the Quadratic Formula LOC: 11.RF5

Relations and Functions KEY: Procedural Knowledge

A PTS: O DIF: Moderate

4.1 Properties of a Quadratic Function LOC: 11.RF4

Relations and Functions KEY: Procedural Knowledge

A PTS. O DIF: Moderate

4.7 Modelling and Solving Problems with Quadratic Functions

11.RF4 TOP: Relations and Functions KEY: Procedural Knowledge
C PTS: O DIF. Easy

4.7 Modelling and Solving Problems with Quadratic Functions

11.RF4 TOP: Relations and Functions KEY: Procedural Knowledge
D PTS. O DIF: Moderate

4.7 Modelling and Solving Problems with Quadratic Functions

11.RF4 TOP: Relations and Functions KEY: Procedural Knowledge
A PTS. O DIF: Moderate

4.1 Properties of a Quadratic Function LOC: 11.RF4

Relations and Functions KEY: Procedural Knowledge

A PTS. O DIF. Easy

4.2 Solving a Quadratic Equation Graphically LOC: 11.RF5

Relations and Functions KEY: Procedural Knowledge

C PTS: O DIF: Moderate

4.6 Analyzing Quadratic Functions of the Formy = ax"2 + bx + ¢

11.RF4 TOP: Relations and Functions KEY: Procedural Knowledge
A PTS: O DIF: Moderate

4.7 Modelling and Solving Problems with Quadratic Functions

11.RF4 TOP: Relations and Functions KEY: Procedural Knowledge
C PTS: O DIF. Easy

4.1 Properties of a Quadratic Function LOC: 11.RF4

Relations and Functions KEY: Conceptual Understanding

A PTS. O DIF: Moderate

4.1 Properties of a Quadratic Function LOC: 11.RF4

Relations and Functions KEY: Procedural Knowledge

C PTS. O DIF. Easy

4.1 Properties of a Quadratic Function LOC: 11.RF4

Relations and Functions KEY: Procedural Knowledge



63.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

ANS:

REF:
TOP:

ANS:

REF:
TOP:

ANS:

REF:
TOP:

ANS:

REF:
TOP:

ANS:

REF:

LOC:
ANS:

REF:

LOC:
ANS:

REF:

LOC:
ANS:

REF:

LOC:
KEY:

ANS:

REF:

LOC:
ANS:

REF:

LOC:
ANS:

REF:

LOC:
ANS:

REF:

LOC:
ANS:

REF:
LOC:
ANS:
REF:
LOC:
ANS:
REF:
LOC:
ANS:
REF:
LOC:

A PTS. O DIF: Easy

4.2 Solving a Quadratic Equation Graphically LOC: 11.RF5
Relations and Functions KEY: Conceptual Understanding

A PTS. O DIF: Easy

4.2 Solving a Quadratic Equation Graphically LOC: 11.RF5
Relations and Functions KEY: Conceptual Understanding

B PTS. O DIF: Easy

4.3 Transforming the Graph of y = x"2 LOC: 11.RF3
Relations and Functions KEY: Conceptual Understanding

C PTS. O DIF: Easy

4.3 Transforming the Graph of y = x"2 LOC: 11.RF3
Relations and Functions KEY: Conceptual Understanding

B PTS. O DIF: Moderate

4.4 Analyzing Quadratic Functions of the Formy = a(x - p)*"2+q

11.RF3 TOP: Relations and Functions KEY: Procedural Knowledge
D PTS. O DIF: Easy

4.4 Analyzing Quadratic Functions of the Formy = a(x - p)*2+q

11.RF3 TOP: Relations and Functions

B PTS. O DIF: Moderate
4.4 Analyzing Quadratic Functions of the Formy = a(x - p)*"2+q

11.RF3 TOP: Relations and Functions KEY: Procedural Knowledge
D PTS. O DIF: Moderate

4.4 Analyzing Quadratic Functions of the Formy = a(x - p)*2+q

11.RF3 TOP: Relations and Functions

Conceptual Understanding | Procedural Knowledge

B PTS. O DIF: Easy

4.5 Equivaent Forms of the Equation of a Quadratic Function

11.RF4 TOP: Relations and Functions KEY: Procedural Knowledge
C PTS. O DIF: Easy

4.5 Equivaent Forms of the Equation of a Quadratic Function

11.RF4 TOP: Relations and Functions KEY: Procedural Knowledge
B PTS. O DIF: Easy

4.5 Equivaent Forms of the Equation of a Quadratic Function

11.RF4 TOP: Relations and Functions KEY: Procedural Knowledge
C PTS. O DIF: Moderate

4.5 Equivaent Forms of the Equation of a Quadratic Function

11.RF4 TOP: Relations and Functions KEY: Procedural Knowledge
A PTS. O DIF: Easy

4.6 Analyzing Quadratic Functions of the Formy =ax"2 + bx + ¢

11.RF4 TOP: Relations and Functions KEY: Procedura Knowledge
A PTS. O DIF: Easy

4.6 Analyzing Quadratic Functions of the Formy =ax"2+ bx + ¢

11.RF4 TOP: Relations and Functions KEY: Procedural Knowledge
A PTS. O DIF: Easy

4.6 Analyzing Quadratic Functions of the Formy =ax"2 + bx + ¢

11.RF4 TOP: Relations and Functions KEY: Procedural Knowledge
D PTS. O DIF: Moderate

4.6 Analyzing Quadratic Functions of the Formy = ax"2 + bx + ¢

11.RF4 TOP: Relations and Functions KEY: Procedural Knowledge

5

KEY: Conceptual Understanding



79. ANS:. A PTS. O DIF: Moderate
REF. 4.6 Analyzing Quadratic Functions of the Formy =ax"2 + bx + ¢
LOC: 11.RF4 TOP: Relations and Functions KEY: Procedural Knowledge
SHORT ANSWER
1. ANS
(3x + 2)*
PTS: O DIF. Moderate REF: 3.1 Factoring Polynomial Expressions
LOC: 11.RF1 TOP: Relations and Functions KEY: Procedural Knowledge
2. ANS

(5x—2)(5x +4)

PTS: O DIF. Moderate REF: 3.1 Factoring Polynomial Expressions
LOC: 11.RF1 TOP: Relations and Functions KEY: Procedural Knowledge
3. ANS:
x=22
6
PTS: O DIF. Moderate REF: 3.2 Solving Quadratic Equations by Factoring
LOC: 11.AN3 TOP: Algebraand Number KEY: Procedura Knowledge
4. ANS
The baseball is 11 m high after 1 sand after 2 s.
PTS. O DIF. Moderate REF. 3.2 Solving Quadratic Equations by Factoring
LOC: 11.RF5 TOP: Relations and Functions
KEY: Problem-Solving Skills | Procedural Knowledge
5. ANS:
13+ /73
x= =N
4
PTS. O DIF. Moderate REF: 3.4 Developing and Applying the Quadratic Formula
LOC: 11.RF5 TOP: Relations and Functions KEY: Procedural Knowledge
6. ANS:
a) Xx-intercepts: none
y-intercept: 9

b) vertex: (-2, 3)

c) axisof symmetry: x =-2
d) doman:xe R

e range y=3,ye R

PTS: O DIF. Moderate REF: 4.1 Properties of a Quadratic Function
LOC: 11.RF4 TOP: Relations and Functions
KEY: Conceptual Understanding | Procedural Knowledge



7. ANS

10.

a) The company should produce 1000 units per week to earn the maximum weekly profit.

b) The maximum weekly profit is $600.

PTS. O DIF. Moderate REF. 4.1 Properties of a Quadratic Function
LOC: 11.RH4 TOP: Relations and Functions

KEY: Problem-Solving Skills | Procedural Knowledge

ANS:

11 250 n??

PTS: O DIF. Moderate

REF. 4.7 Modelling and Solving Problems with Quadratic Functions

LOC: 11.RF4 TOP: Relations and Functions

KEY: Problem-Solving Skills | Procedural Knowledge

ANS: i

PTS: O DIF. Moderate REF: 4.3 Transforming the Graph of y = x"2
LOC: 11.RF3 TOP: Relations and Functions

KEY: Conceptual Understanding | Procedural Knowledge

ANS:

y-intercept: —6

x-intercepts: 1 and 3
equation of the axis of symmetry: x = 2
coordinates of the vertex: (2, 2)

PTS: O DIF. Moderate
REF: 4.6 Analyzing Quadratic Functions of the Formy = ax"2 + bx + ¢
LOC: 11.RF4 TOP: Relations and Functions

KEY: Conceptual Understanding | Procedural Knowledge



11. ANS:
y=-3(x-1)(Xx-5)
PTS. O DIF: Moderate
REF: 4.6 Analyzing Quadratic Functions of the Formy = ax"2 + bx + ¢
LOC: 11.RF4 TOP: Relations and Functions KEY: Procedural Knowledge
PROBLEM
1. ANS:

Write, then solve an equation: [x+8| =5
Since|5|=5and |- 5/=5

then, x+8=5 or X+8=-5
X=-3 x=-13
So, two values of x are possible: —3 or —13
PTS: O DIF. Difficult REF: 2.1 Absolute Value of a Real Number
LOC: 11.AN1 TOP: Relations and Functions
KEY: Procedural Knowledge | Communication | Problem-Solving Skills
2. ANS:

a) Theareaof thelarge squareis 80 square units.

S0, the area of each small squareis: Eli_g or 5 square units.

The inner square has the area of 4 small squares: 4(5) = 20
The area of the inner square is 20 sgquare units.

b) The sidelength of asmall squareisthe square root of its area: «/g units
The perimeter of the outer square is equal to 16 times the side length of the small square:

16«/% units
The perimeter of the inner squareis equal to 8 times the side length of the small square:

85
Difference between perimeters: 16«/3 - 8«/3 = 8«/5
The difference between the perimeters of the outer square and the inner square is 8+/5 units.

PTS: O DIF: Moderate REF: 2.3 Adding and Subtracting Radical Expressions
LOC: 11.AN2 TOP: Relations and Functions
KEY: Procedural Knowledge | Communication | Problem-Solving Skills

3. ANS

(-5+/2+34/3)(-6+/2-24/3)
= -5/2(-6:/2-2:/3) +3/3(-61/2 - 2/3)
=60+10./6 —18./6 — 18

=42-8./6
PTS. O DIF. Easy REF. 2.4 Multiplying and Dividing Radical Expressions
LOC: 11.AN2 TOP: Relations and Functions

KEY: Procedura Knowledge | Communication



4.

5.

6.

ANS:
a s=>0andt=0

5/5+31 (—5«/§+3«/f) (4«/§+5«/T)

b) = .
als-5\t  (as-54t)  (a/s+541)
 —20s—25/st + 1248t + 15t
T (@Js)2 - (5/1)?
_ —20s—13/st + 15t
- 16s— 25t
PTS: O DIF: Moderate REF: 2.4 Multiplying and Dividing Radical Expressions
LOC: 11.AN2 TOP: Relations and Functions
KEY: Conceptual Understanding | Procedural Knowledge | Communication
ANS:
L.S. =A/5x-5 R.S. = /6x—8
= /59 -5 = A/6(9) -8
=40 = /46
Since the left side does not equal theright side, x = 9 is not aroot of the equation.
PTS: O DIF. Easy REF: 2.5 Solving Radical Equations
LOC: 11.AN3 TOP: Relations and Functions
KEY: Procedural Knowledge | Communication
ANS:
Since 8- 7x >0, thenx < 1%
6=A/8-T7X
2
62 = («/ 8—7x )
36=8-7x
28=—-7x
X=-4

Since x =4 liesin the set of possible valuesfor x, x =—4 isareal root.

PTS. O DIF. Moderate REF. 2.5 Solving Radical Equations
LOC: 11.AN3 TOP: Relations and Functions
KEY: Conceptual Understanding | Procedural Knowledge | Communication



7. ANS:
Jx+14 =x-16 Square each side of the equation.
(NX+14)2 = (x—16)2
X+ 14 = x2 — 32x + 256 Combine like terms.

0=x2—33x+242 Factor.

0= (x-11)(x—-22) Solve using the zero product property.

Either x—11=0 or x-22=0
x=11 X=22

Check for extraneous roots.
In A/ X+ 14 = x— 16, substitute: X =11 and x = 22
LS. =/x+14 L.S.=A/x+14

_ 1 1 _J2+1
- J% - J%
=5 =6

RS =x-16 RS =x-16
=11-16 =22-16
=-5 =6

For x = 11, the left side does not equal the right side, so x = 11 is not aroot of the radical equation.
For x = 22, the left sideis equal to the right side, so this solution is verified.
Theroot is: X =22

PTS: O DIF: Difficult REF: 3.2 Solving Quadratic Equations by Factoring
LOC: 11.AN3 TOP: Algebraand Number
KEY: Communication | Problem-Solving Skills
8. ANS:
X2-13x-7=0
X2 -13x=7
169 169
2 _ _ _ ==
X2 —13x+ 4 7+ 4
(x— A3y, 197
2 4
(L 13_, [197
2 4
(13, (197
2 4
o 13+ /197
B 2
13+ /197 13- A/ 197
Therootsare: X = — s and x = —
PTS: O DIF. Moderate REF: 3.3 Using Sguare Roots to Solve Quadratic Equations
LOC: 11.RF5 TOP: Relations and Functions

KEY: Communication | Problem-Solving Skills

10



9.

10.

11.

ANS:
a) Multiply each side by the common denominator, 6, to remove the fractions.

_X2 + gx_ 1 =0

37 2
—6x?+4x-3=0
b+ / 2 _

b) Subsiitute: a=—6, b =4, c=—3in: x = = 221 dac

e (G R L)

- 2(-6)
-4+ A/ -56
X=—"7T—

-12
Since ~/ =56 is not areal number, the eguation has no real roots.

PTS. O DIF. Moderate REF: 3.4 Developing and Applying the Quadratic Formula
LOC: 11.RF5 TOP: Relations and Functions

KEY: Communication | Problem-Solving Skills

ANS:

For an equation to have two real roots, b2 —4ac > 0
Substitute: a=k, b=6,¢c=3
(6)2-4(k)(3) >0
36-12k >0
-12k > -36
k<3
For kx2 + 6x + 3 = 0 to have two real roots, k must be less than 3.

Sample response: A possible value of kis 2. So, an equation with two real rootsis: 2x2 + 6x+3=0

PTS: O DIF. Moderate REF: 3.5 Interpreting the Discriminant
LOC: 11.RF5 TOP: Relations and Functions

KEY: Communication | Problem-Solving Skills

ANS:

For an equation to have exactly onereal root, b2—-4ac=0
Subgtitute: a=9,b=-k,c=1
(-k)>-49(1) =0
kz2-36=0
k2 =236
k=16
For 9x2 —kx+ 1 = 0to have exactly one real root, k must be equal to +6.

Sample response: A possible value of kis 6. So, an equation with exactly onereal root is: 9x2 —6x+1=0
PTS. O DIF. Moderate REF. 3.5 Interpreting the Discriminant

LOC: 11.RF5 TOP: Relations and Functions
KEY: Communication | Problem-Solving Skills

11



12.

13.

ANS:

b) Thet-intercepts are—0.11 and 5.82. The t-intercepts represent the times at which the height of the rocket
is 0 m. Time cannot be negative, so the height of the rocket isO m at about 5.82 s.
¢) The maximum value of the function represents the greatest height of the rocket. The greatest height that

the rocket reached was approximately 43 m.

d) Thedomainis: 0 <t < 5.82. The domain represents the time the toy rocket was in the air: about 5.82 s.

PTS: O DIF: Difficult REF:. 4.1 Properties of a Quadratic Function
LOC: 11.RF4 TOP: Relations and Functions
KEY: Conceptual Understanding | Problem-Solving Skills | Procedural Knowledge
ANS:
2
y=(x2-7x)-13 Add and subtract: el
49 49 2 4
= 2 — —_—— | -
X2 — 71X+ 44 ] 13
49| 49
= 2 — — | —— —
X2 —7IX+ 4 ] 4 13
7\ 49
=% 5] "B
_(y_2) 10
2 4
Compare thiswith y =a(x—p)2+d.
The vertex of the parabola has coordinates [% ,— %1] .

PTS. O DIF: Moderate

REF. 4.5 Equivalent Forms of the Equation of a Quadratic Function

LOC: 11.RH4 TOP: Relations and Functions
KEY: Communication | Procedural Knowledge

12



14. ANS:
Determine an equation to represent the situation.
For each $1 decrease in price, 125 more tickets will be sold. Let x represent the number of $1 decreasesin the
price of aticket.

When the price decreases by $1 x times:

» theprice indollars, of aticketis 24—x.

» the number of tickets sold is 2000+ 125x.

» therevenue, indallars, is (24— x)(2000+ 125x).

L et the revenue be R dollars.

An eguation is: R = (24 — x)(2000+ 125x)

Use agraphing calculator.

Graph: R= (24— x)(2000 + 125x)

Use the CALC function to determine the coordinates of the vertex.

a) From the graph, the maximum revenue occurs when the number of $1 decreasesis 4. So, the decrease in
price that will maximize the revenue is $4.
b) The price of aticket that will maximize the revenueis: $24— $4 = $20
C) Substitute x =4 in R= (24— x)(2000+ 125x) to determine the maximum revenue.
R = (24— 4)(2000+ 125(4))
R = 50000
The maximum revenue is $50 000.

PTS: O DIF. Difficult
REF. 4.7 Modelling and Solving Problems with Quadratic Functions
LOC: 11.RH4 TOP: Relations and Functions

KEY: Communication | Problem-Solving Skills

13



15. ANS

a) x-intercepts: 1,3
y-intercept: —3

b) vertex: (2,1)

c) axisof symmetry: x =2

a) doman:xe R

b) range y<1l,ye R

PTS. O DIF: Moderate

REF. 4.1 Properties of a Quadratic Function

LOC: 11.RH4 TOP: Relations and Functions
KEY: Communication | Procedural Knowledge

14



16. ANS:
Comparey = % (X—2)2 + 4 with the vertex form y = a(x— p)* +q.
a) aispositive, sothe graph opens up.
p = 2and g = 4, so the coordinates of the vertex are: (2, 4)

The equation of the axis of symmetry is x = p; that isx = 2.
To determine the y-intercept, substitute x = 0.

y:%(0—2)2+4

y=6
The y-intercept is 6.
To determine the x-intercepts, substitute y = 0.

_ 1o
0_2(x 22+4

—-8=(x-2)2

This equation has no solution, so there are no x-intercepts.

Thedomainis: x e R

The graph opens up, so the vertex is aminimum point with y-coordinate 4. Therangeis: y>4,ye R

b) S

PTS. O DIF: Moderate

REF: 4.4 Analyzing Quadratic Functions of the Formy = a(x - p)*2 + q
LOC: 11.RF3 TOP: Relations and Functions

KEY: Communication | Conceptual Understanding | Procedural Knowledge

15



