
Test #1 – Polynomial Functions
Mr. Oldridge – MHF4U [Created Summer 2011]

1. Graph the function y=−0.0004 ( x+4)( x)3(x−4)( x−8)2 .  Show all of your work.



2. Find the equation of the following polynomial function, which has a y-intercept of 7.2 :

Write your equation here:

3. Given the function f (x)=√ x , graph the transformed function y=−2 f [−( x−2)]+8 on 
the grid below.

4. What is the remainder when x8−5 x5+12 x−120 is divided by x−2 ?



5. Using long division, rewrite 2x2+11 x+28
2 x−3

in quotient form.

Your answer: 2x2+11 x+28
2 x−3

=

6. Match the following sketches of curves to their appropriate equations.  Not all of the equations 
will be used:

A: y=−2( x−1)(x−1)( x−1)

B: y=−2( x−1)(x−1)(x+2)

C: y=−2(x−1)(x+2)( x+2)

D: y=2(x−1)( x−1)( x−1)

E: y=2(x−1)( x−1)( x+2)

F: y=2(x−1)(x+2)(x+2)

G: y=−2( x+2)(x+2)(x+2)

7. When x2−x−90 is divided by x−k , the remainder is 20.  Determine the value of k.

This is graph _____ This is graph _____

This is graph _____ This is graph _____



8. Determine an equation, in the form of a x4+b x3+c x2+d x+e , that has a y-intercept of 18 
and has zeroes of 2±√3 , 3 and -3.

Your equation:        y = 

9. An open-top box is to be constructed from a rectangular
piece of cardboard measuring 52 cm by 36 cm. The box is created
by cutting out congruent square corners, and then folding up the
sides.

a) Express the volume of the box as a function of x.

52 cm

36 cm

x



b) Use your function from part (a) to determine the value(s) of x, to two decimal places, that will result 
in a volume that is greater than 3072 cm3.

10. What values of x satisfy the following polynomial equation: 

 3 x3+3 x2+3 x=x2(2 x−1)+6(x+3)

Bonus:

Cubic functions have degree 3, and quartic functions have degree 4.  What is the degree of a hectic 
equation?

Your answer: 



Test #1 – Polynomial Functions
Mr. Oldridge – MHF4U [Created Summer 2011]

1. Graph the function y=−0.0004 x4x 3 x−4 x−82 .  Show all of your work.

x = -4 first order x-intercept → “straight through”
x = 0 third-order x-intercept → “point of inflection”
x = 4 first-order x-intercept → “straight through”
x = 8 second-order x-intercept → “bounce”

Overall degree = 1+3+1+2 = 7, which is odd.
Leading coefficient = -0.0004, which is negative.

Odd degree + Negative leading coefficient = Quadrant 2
to Quadrant 4

2. Find the equation of the following polynomial function, which has a y-intercept of 7.2 :

“Straight through” at x = -2 → (x+2)1

“Point of inflection” at x = -1→ (x+1)3

“Bounce” at x=1 → (x-1)2

“Straight through” at x=2 → (x-2)1

“Bounce” at x=3 → (x-3)2

So far, y=a( x+2)( x+1)3( x−1)2( x−2)( x−3)2

and since we are given the point ( 0 , 7.2 ):
7.2=a(0+2)(0+1)3(0−1)2(0−2)(0−3)2

7.2=a(2)(1)(1)(−2)(9)
7.2=−36 a

a= 7.2
−36

=−1
5

and so y=−1
5
( x+2)( x+1)3( x−1)2( x−2)(x−3)2



3. Given the function f x= x , graph the transformed function y=−2 f [−x−2]8 on 
the grid below.

The transformed function has equation
y=−2√−( x−2)+8 .

This is the square root function:
• flipped vertically
• stretched vertically by 2
• flipped horizontally
• shifted right 2
• shifted up 8

If you're into mapping, that's
 ( x , y)→(−x+2,−2 y+8)

and so (0,0)→(2,8)
(1,1)→(1,6)
(4,2)→(−2,4)
(9,3)→(−7,2)
(16,4)→(14,0)

4. What is the remainder when x8−5 x512 x−120 is divided by x−2 ?

Use remainder theorem .. don't long divide it !

Remainder theorem says that the remainder when you divide is the same as if you plug in “2” for x !

So the remainder is (2)8−5(2)5+12 (2)−120=256−160+24−120=0

5. Using long division, rewrite 2x211 x28
2 x−3

in quotient form.

So 2 x2+11 x+28
2 x−3

=x+7+ 49
2 x−3



6. Match the following sketches of curves to their appropriate equations.  Not all of the equations 
will be used:

A: y=−2x−1 x−1 x−1

B: y=−2x−1 x−1 x2

C: y=−2x−1 x2x2

D: y=2 x−1x−1x−1

E: y=2 x−1x−1x2

F: y=2 x−1x2 x2

G: y=−2( x+2)(x+2)(x+2)

7. When x2−x−90 is divided by x−k , the remainder is 20.  Determine the value of k.

By remainder theorem, plugging in “k” for x will give 20 as the result.

So, k 2−k−90=20
k 2−k−110=0
(k−11)(k+10 )=0

k=11 or k=10

8. Determine an equation, in the form of a x 4b x3c x 2d xe , that has a y-intercept of 18 
and has zeroes of 2±3 , 3 and -3.

y=a( x−2−√3)( x−2+√3)( x−3)( x+3)
y=a( x2−2x+√3 x−2 x+4−2√3−√3 x+2√3−√32)( x2−3 x+3 x−9)
y=a( x2−4 x+4−3)(x2−9)
y=a( x2−4 x+1)( x2−9)
y=a( x4−9 x 2−4 x3+36 x+x2−9)
y=a( x4−4 x3−8 x2+36 x−9)

and now we solve for “a” using the point (0,18):
18=a(04−4(0)3−8(0)2+36 (0)−9)
18=−9a

a= 18
−9

=−2 and so y=−2( x4−4 x3−8x2+36 x−9)

y=−2 x4+8 x3+16 x2−72 x+18

This is graph _____ This is graph _____

This is graph _____ This is graph _____

Q2 --> Q4 ...
negative leading
coefficient
“Straight through”
at x=-2
“bounce” at x=1

Q3 --> Q1 ...
positive leading
coefficient
“Straight through”
at x=1
“bounce” at x=-2

Q3 --> Q1 ...
positive leading
coefficient
“Straight through”
at x=-2
“bounce” at x=1

Q2 --> Q4 ...
negative leading
coefficient
“Point of
inflection” at x=-2

B F

E G



9. An open-top box is to be constructed from a rectangular
piece of cardboard measuring 52 cm by 36 cm. The box is created
by cutting out congruent square corners, and then folding up the
sides.

a) Express the volume of the box as a function of x.

Length: 52-2x
Width: 36-2x
Height: x

Volume: V =(52−2 x)(36−2 x)( x)

b) Use your function from part (a) to determine the value(s) of x, to two decimal places, that will result 
in a volume that is greater than 3072 cm3.

3072=(52−2 x)(36−2 x)(x)
0=(1872−104 x−72 x+4 x2)( x)−3072
0=1872 x−104 x2−72 x2+4 x3−3072
0=4 x3−176 x2+1872 x−3072
0=4( x3−44 x2+468 x−768)

Now we need to factor...Remainder theorem:
Try x=1 ... (1)3−44 (1)2+468(1)−768≠0
Try x=-1 ... (−1)3−44(−1)2+468(−1)−768≠0
Try x=2 ... (2)3−44(2)2+468(2)−768=0 therefore (x-2) is a factor!

Now long divide: 

and so 0=4( x−2)( x2−42 x+384)
To try to factor x2-42x+384, use quadratic formula:

x=
42±√(−42)2−4(1)(384)

2(1)
= 42±√228

2
=28.55  or 13.45

You can't chop off 28.55 cm from each side of a 36 cm-wide
box, and so this answer isn't valid.

Therefore there are two answers: x=2 and x=13.45

x=2: Length=52-2(2) = 48 cm Width = 36-2(2) = 32 cm Height = 2 cm
x=13.45: Length=52-2(13.45)=25.1 cm Width=36-2(13.45)=9.1 cm Height=13.45 cm

52 cm

36 cm

x



10. What values of x satisfy the following polynomial equation: 

 3 x3+3 x2+3 x=x2(2 x−1)+6(x+3)
3 x3+3 x2+3 x=2 x3−x2+6 x+18
3 x3+3 x2+3 x−2 x3+x2−6 x−18=0
x3+4 x2−3 x−18=0

Need to factor.  Remainder theorem:
Try x=1: (1)3+4(1)2−3(1)−18≠0
Try x=-1: (−1)3+4(−1)2−3(−1)−18≠0
Try x=2: (2)3+4(2)2−3(2)−18=0 therefore (x-2) is a factor !

       Now long divide: 

So  ( x−2)(x2+6 x+9)=0
( x−2)(x+3)2=0

And so x=2 or x=-3

Bonus:

Cubic functions have degree 3, and quartic functions have degree 4.  What is the degree of a hectic 
equation?

Your answer: 100


