


Quiz: Quadratics
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I. Multiple Choice: Place the letter corresponding to the correct solution on the space provided.
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[ __ 1. The vertex of the parabola y = =3x” +18x+10 would be located at the ordered pair...

[Al(-3,-37)

813,37

€13, D)

[D](3,-1) 4

] - -}t,-hﬂlf'
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/7 2.1fthe graph of y=—5(x+3)? +6 is drawn, which of the following is mot a possible value of y on

the graph?
[A] 8

[B]1

[C]1-2

el
! 1 3. Which of the following is a root of the equation - x* +2x=-27

() 212
2

|

[B] 1+43

€11+

D] -10

¥

[D] none of these

L -

w1
3}
*f

' 3

/7 4. The height above the ground of a swooping hawk is given by A(f) = 3" —30r + 100 where /1 is the height in

meters above the ground and 1 is the time in seconds. How high above the ground is the hawk afier 10 seconds? ; *

[A] 100 m

[B] 25 m

€] 9m

5'! - 5. The x-intercepts of the parabola shown are (10, 0) and (40, 0)

Which of the following could be the vertex?

[A] (30, 10)

A1
_|) 6. The daily revenue of R dollars for a ski resort can be modeled by the equation

4

[B] (25, -8)

D] (30, 10)

R =141 —280¢ + 4200

[D] 75m 3¢

ji

]

T

where f represents the temperature in degrees Celsius. What is the maximum daily revenue that the

resort could earn?
[A] 84200

. E—

[A]15 and -2

[B] £5600

7. The roots of the quadratic equation x° —13x =30 are...

[B] -10 and -3

[C] &2800

[C]10 and 3

[D] $9800

[D] =15 and 2

IH'] 8. While working on an electric generator, a physicist used the quadratic function

P=-I"+101

where P is the power output, in watts, and / is the current, in amperes. According to the function,
when the power output P is 24 watts, the current is

[A]) 0 or 10 amperes

[B] =2 or 12 amperes

[C] 2 or -12 amperes

[D] 6 or 4 amperes

)
1) o Completing the square was used by a student to solve the equation 3x” +10x-8=0.
The steps used were:
10 25 25
Step 1: 3 x' +—x+— |=8+—
? [ E) ] 3
1
Step2: Z{x—\-gj - L2}
3 3
5) _49
Step3:|x==| =—
S
5.7
Stepd: x=—+%—
A X
An error was made in one of the steps. Identify the step where the first error oceurred.
[A] Step | [B] Step 11 [C] Step 111

™\

[D] Step IV

£\ 10, In a recent soccer game, the ball was kicked by the keeper and followed the path given by k& = =5t° +15
(where & = height of the ball in metres, ¢ = time in seconds). How long did it take for the ball to hit

the ground?
[A] 3 seconds

[B] 5 seconds

[C] 1.5 seconds

[D] 2.25 seconds

R

¢

i

z




11. Open Response: Show all work for each of the following in the space provided,
1. (a) Determine the zeros of the following quadratic function: A(x) = 4x” + dx—-15 14]
gty 4F~1

ot A NTse 15=<0

N 3(2xt 5)=C

5="_U bs?'™ N
2:72= .
L - 2% ?_
< '_.—'-2;"“\‘ = -_S
Lx === Z |
1 | — 3
(b) Solve the following equation: 3xe=1) +10(x-1) =38 [4]

(A= 2040 rin e Y0
43 +ox- 00

}\1 F-{;1 ) -
2 (q03)- T (#B3)C
(1(-! '?) (?rv 45'. _t'______,..qﬁ
3 — — ) '__}:Illl
=3 xS 3 |
- _—

(c) Determine the roots of the fallowing quadratic equation: T e

3G 2) -43-p = 2B +6->~2)

s o
?1"{:_‘,.1’(?&__ _bp=it i?r\‘*?“,‘k

Tx-b = v 2n 17

22 -
I
S ;fgf; - #l2) (4)
21 z) |
f“}/ =% 1/;7— rj
/ -
L~
- a5
e G £ &



3. A student in Phys. Ed. class leans forward and plunges into the pool head first from the diving board and then
resurfaces. The student follows a parabolic path defined by the function d(f) = P -del , where ¢ is the time, in

seconds, that has elapsed since leaving the diving board, and d is the height above or below the water in metres.
(Remember that below the water will be represented by a negative depth)

(2) How high is the diving board above the water? 1
: T
d(0)= p-c+ 1 = V\_]I
[0
(b) How long will it take thct_si:d:n_l to reach a depth of 2 m below the surface? [4]
(v—Ad4/=2R

{:"'_ ‘f«f +F3 =\ 1
(604103

/_3 &£ ,J [N—
C 3
/ Jt (o 4
(¢) How long after leaving the diving board will the student essuelfage from below the water? [3]
v 4t £/= 0 -
( . o _ -;/_—_/'?_'?L Ve
e A
f— &
: ), P
{ . 2 ff’)f’)
—_— "_T'_)
2 and (.3
Z y, ¥ S ”*_'_L:-
-
L= ¢X ,2&.__.7_'
—=
(d) What is the minimum depth below the surface that the student will reach throughout the course of the dive? [3]

d@)= (=71

(4';'{)} (r’?‘- ) € =T
B - L‘L(' ' 8)L' 3 __E;;JJLA\ D-I‘ |/"—I W
(*’ 2,-3) —

(d) On the axes pms ed, sketch the path of the student from the time they leave the diving board, until the time they
resurface. Clearly label and scale your axes, identify the coordinates of the points used to develop your sketch.  [3]

A~
-
e - {0
=5, * o
> ¢




Warm Up

A fashion magazine prints its photographs in two square sizes. The larger
photographs measure 3 cm longer than the smaller photographs. Three of the
smaller photographs have a combined area 9.0 cm” more than the area of one of
the larger size. Determine the dimensions of each size of photograph.



Quadratic Inequalities

e Quick review of linear inequalities....
Solve the following: 2x-5>6x + 7

e Determining solutions to an inequality from a graph....

Ax) ,
Using the graph of f(x) shown,

determine each of the following:

Where is f(x) > 0?

Where is f({x) < 0?




 Let's look at finding solution sets of quadratic inequalities....

Solve: x* —5x<14

We will look at two different approaches...

Il. Using a sketch:



Example: (Use both methods!!)
Solve: 3x* >13x-10



The Nature of the Roots

- any quadratic equation can be solved using the quadratic formula...

 —bxAb"dac~

Discriminant
- enables you to determine the

2a “Nature of the Roots" without
actually findzinq the roots.
D=b’-4
- there are THREE cases... b ac

CASE #1: Real and Unequal Roots ( b‘rw&?w@
- this happens when Discriminant > 0.
- the quadratic will have two real and unequal roots.

NOTE: If the discriminant is a perfect square, then
the roots will be RATIONAL.
Otherwise, the roots will be IRRATIONAL.

EXAMPLE: 2x° -x-6:=0
Calculate the discriminant value
D =b’- 4ac
A= 6!\1*7‘(9)(%5
D= 1448
Ne 49

/I g \ k\>0(1 P‘Q(\@d\%‘«qw
|

L Real § togual, Ruiona)

CASE #2: Real and Equal Roots
- this happens when Discriminant = 0.
- the quadratic will have two real and equal roots (one real root).

EXAMPLE: x> -8x+16=0

Calculate the discriminant value
\ / D=0b’- 4ac

\ / =eY-6Y

=0

—_—

Eh// E?WO\/)

N\
4

CASE #3: Non-Real and Unequal Roots
- this happens when Discriminant < 0.
- the quadratic will have wo non-real and unequal roots
(imaginary/complex roots)

EXAMPLE: -3x* +6x -5 =0

Calculate the discriminant value

D =b’-4ac

A= €)= ¥rIks)

B‘&3‘s‘o
D=‘Q‘/ } 6 <°

Corpley Uatgne)

=

IR e N
—




SUMMARY: Nature of the Roots

Value of the Discriminant

D=0 —dac Real or Non-real | Equal or Rational or
Unequal Irrational

1. D= 0 but not a perfect square Eeal TTnequal Trrational

2. D=0 and is a perfect square Eeal TTnequal Eational

3 D=0 ’ ; Eeal Equal Eational

4 D=0 [ Mon-real Tnequal nfa

10



Sample Problem 1:

Describe the nature of the roots, if
a) 3x*> +6x+1=0

D =b%—-4ac

=6 —4(3)(1)
=36-12

=24

D > 0 but not a perfect

square, .". roots are real,
unequal, and irrational.

b) x> =5x+7=0
D=b* —4ac
=(=5)* —4(1)(1)7
=25-28

=-3

D <0, .. roots are non-real
and unequal.

Another Example:

5x2-5x-1=0

11



Sample Problem #2:

Find the value(s) of ksothat x*+ (k- )x-k=0
has equal roots.

12



Sample Problem #3:

Find the value(s) of k so that x*+ 12x- k=0
has real and unequal roots.

l\,

E\J t\(/ J\
mﬁ\

13



HOMEWORK. ..

Worksheet - Nature of the Roots.doc
Q
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The Nature of Roots

Any quadratic equation of the form ax? + bx +
the quadratic formula

. —b +/b* — 4ac
B 2a '
The SGS%BPB is called the discriminant, and enables you to

observe the nature of the roots without actually finding the roots.

¢ =0 can be solved using

There are 3 situations.

1. The roots are
real and unequal.

2. The roots are
real and equal.

3. The roots are
non-real.

-saing the nature of the roots can give you one more piece of information
when a sketch of the quadratic is required.

1. Real and Unequal Roots

When b2 — 4ac > 0, the quadratic has two
real and unequal roots. Notice that the
discriminant of x* + x — 6 = 0 is 25, and
y=x%+ x — 6 has 2 real and unequal roots.

2. Real and Equal Roots

When b* — 4ac = 0, the quadratic has two
real and equal roots. Notice that the
discriminant of x? + 2x + 1 = 0is 0 and
the roots of y = x2 + 2x + 1 are

x= INM./\QNEQXI INNJ/\m.

3. Non-Real Roots

When b* — 4ac < 0, the quadratic has non-real
ts. Notice that the discriminant of

x*+3x+ 5=0is —11 and that

¥ =x%+ 3x + 5 does not cross the x-axis.

Il

e,

9
2

9.8 Exercise, page 350

6:0)0 b — 2] + 9 ¢)25K* — 12k 7.a)

b)14 or 2

Lajreal, unequal b)non-real c)non-real d)real, equal

9
2

e)real, unequal f)real, equal g)non-real h)real, unequal

9.2)p > 1+ 2./5 or

8a)—2V3 <m<2./3 b)m >

2.)28; real, unequal b)—59; non-real c)1; real, unequal

d)—83; non-real e)—23; non-real f)—44; non-real g)0;

11.a)real, equal

p<1*2\/5b)3_\/ﬁ<p

real, equal h)5; real, unequal 3.a)non-real b)real, unequal

3 +;/E

2
, unequal c)real, unequal d)yes

c)real, equal d)real, unequal e)real, equal f)real, unequal

4.2)0 b)1 ¢)2 5.a)graph crosses x-axis twice

b)real,

b)graph crosses x-axis twice c)graph doesn’t cross x-axis

>

T EUATIVEDY

Review how to calculate the discriminant. MV
The value of the discriminant for various im&mﬁo equations is given.
Describe the nature of the roots. , :
@ 3 () —025 © ~1 @ T
(e) 25 # 0 () —4 ® V1
e Calculate the discriminant.
o Describe the nature of the roots. ,
> 3 I p——
@ - 6x+2=0 (0 32 —x+5=0
(0 3x>—5x+2=0 @ 7x*—x+3=0
() 4x* +3x+2=0 ) wa 2x+6=0
(g) x> +8x+16=0 () 5x> —5x+1=0
Describe the “nature of the roots” for each equation. o
(@) 6x* —x+2=0 (0) 4x*=3x—1=0 @ x*—Tx+ =0
(@ 9%* —18x+4=0 (o) 4x*—12x+9=0 (2> +x—-1=0
Each equation describes a quadratic function. How many times does each
graph cross the x-axis? . _
(@) y=2x>+5x + 7 (b) y=dx® +4x + 1 © y=x*+6x+2
Remember: To find the values of a, b and c, the quadratic equation must
be in the form ax? + bx + ¢ = 0.
What do you know about the x-intercepts of each function?
(@) y=2x2+3x+1 (b) y=x>—T7x+6 (©) y=5x*+4dx +3
Express the discriminant of each equation in terms of k.
(@) x> —6kx +9%k*=0 (b) kx®—(k—3)x+5=0 (c) kx? —Skx +3 =0
Find the value(s) of k so that each equation has real and equal roots.
(a) kx> —6x+2=0 b)) x>+ Ek—8x+9=0
For what value(s) of m does each equation have non-real roots?
(@) x> -mx+3=0 (b) mx* —6x+2=0
For what value(s) of p does each equation have real and unequal roots?
(@) 5x> —(p—1)x+1=0 () px* +2x+p—3=0
Describe the nature of the roots for each equation.
16 x—7 | 1 2
_— 1 .w
oM e
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The Nature of Roots

Any quadratic equation of the form ax? + bx +
the quadratic formula

. —b +/b* — 4ac
B 2a '
The SGS%BPB is called the discriminant, and enables you to

observe the nature of the roots without actually finding the roots.

¢ =0 can be solved using

There are 3 situations.

1. The roots are
real and unequal.

2. The roots are
real and equal.

3. The roots are
non-real.

-saing the nature of the roots can give you one more piece of information
when a sketch of the quadratic is required.

1. Real and Unequal Roots

When b2 — 4ac > 0, the quadratic has two
real and unequal roots. Notice that the
discriminant of x* + x — 6 = 0 is 25, and
y=x%+ x — 6 has 2 real and unequal roots.

2. Real and Equal Roots

When b* — 4ac = 0, the quadratic has two
real and equal roots. Notice that the
discriminant of x? + 2x + 1 = 0is 0 and
the roots of y = x2 + 2x + 1 are

x= INM./\QNEQXI INNJ/\m.

3. Non-Real Roots

When b* — 4ac < 0, the quadratic has non-real
ts. Notice that the discriminant of

x*+3x+ 5=0is —11 and that

¥ =x%+ 3x + 5 does not cross the x-axis.
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9
2

9.8 Exercise, page 350

6:0)0 b — 2] + 9 ¢)25K* — 12k 7.a)

b)14 or 2

Lajreal, unequal b)non-real c)non-real d)real, equal

9
2

e)real, unequal f)real, equal g)non-real h)real, unequal

9.2)p > 1+ 2./5 or

8a)—2V3 <m<2./3 b)m >

2.)28; real, unequal b)—59; non-real c)1; real, unequal

d)—83; non-real e)—23; non-real f)—44; non-real g)0;

11.a)real, equal

p<1*2\/5b)3_\/ﬁ<p

real, equal h)5; real, unequal 3.a)non-real b)real, unequal

3 +;/E

2
, unequal c)real, unequal d)yes

c)real, equal d)real, unequal e)real, equal f)real, unequal

4.2)0 b)1 ¢)2 5.a)graph crosses x-axis twice

b)real,

b)graph crosses x-axis twice c)graph doesn’t cross x-axis
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T EUATIVEDY

Review how to calculate the discriminant. MV
The value of the discriminant for various im&mﬁo equations is given.
Describe the nature of the roots. , :
@ 3 () —025 © ~1 @ T
(e) 25 # 0 () —4 ® V1
e Calculate the discriminant.
o Describe the nature of the roots. ,
> 3 I p——
@ - 6x+2=0 (0 32 —x+5=0
(0 3x>—5x+2=0 @ 7x*—x+3=0
() 4x* +3x+2=0 ) wa 2x+6=0
(g) x> +8x+16=0 () 5x> —5x+1=0
Describe the “nature of the roots” for each equation. o
(@) 6x* —x+2=0 (0) 4x*=3x—1=0 @ x*—Tx+ =0
(@ 9%* —18x+4=0 (o) 4x*—12x+9=0 (2> +x—-1=0
Each equation describes a quadratic function. How many times does each
graph cross the x-axis? . _
(@) y=2x>+5x + 7 (b) y=dx® +4x + 1 © y=x*+6x+2
Remember: To find the values of a, b and c, the quadratic equation must
be in the form ax? + bx + ¢ = 0.
What do you know about the x-intercepts of each function?
(@) y=2x2+3x+1 (b) y=x>—T7x+6 (©) y=5x*+4dx +3
Express the discriminant of each equation in terms of k.
(@) x> —6kx +9%k*=0 (b) kx®—(k—3)x+5=0 (c) kx? —Skx +3 =0
Find the value(s) of k so that each equation has real and equal roots.
(a) kx> —6x+2=0 b)) x>+ Ek—8x+9=0
For what value(s) of m does each equation have non-real roots?
(@) x> -mx+3=0 (b) mx* —6x+2=0
For what value(s) of p does each equation have real and unequal roots?
(@) 5x> —(p—1)x+1=0 () px* +2x+p—3=0
Describe the nature of the roots for each equation.
16 x—7 | 1 2
_— 1 .w
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