
MHF 4U0 Semester 2, 2008 - 2009
Grade 12 Advanced Functions (University Preparation) 

Unit 3 – Major Test on Polynomial Functions 
Mr. N. Nolfi 
Victim: ____________________________________ 

1. Determine an equation of the polynomial function ( )y f x=  whose graph is shown at the 
right.  Express the polynomial expression in your equation in factored form.  (4 KU) 

2. Consider the quintic function ( ) 5 24 32p x x= + x . 

(a) Fully factor the polynomial.  
(3 KU) 

(b) Use the factored form of the 
polynomial to sketch the graph of 

( )y p x= .  (3 APP) 

(c) Lisa took the graph of ( )y p x=  and 
applied the following transformations 
to produce the function g. 
1. Vertical stretch by a factor of 2. 
2. Vertical translation one unit up. 
How many zeros does g have?  (2 
TIPS) 

3. The following transformations are applied to the function 4y x= . 
(i) Vertical stretch by a factor of 3, reflection in the x-axis, vertical translation 2 units down. 
(ii) Horizontal compression by a factor of 1/4, reflection in the y-axis, horizontal translation 5 units left. 

(a) Write an equation of the transformed function.  (4 APP) (b) State the image of the point (  under the 
transformation.  (3 APP) 

)1,1

KU APP TIPS COM 
/7 /25 /18 /10



4. Solve the equation 1 .  (6 APP) 3 2 3 23 3 7 5 2x x x x x− − + = − −

5. Solve the following inequalities.  In both cases, express the solution both as a set and with the use of a number line. 

(a) 5x   (4 APP) 4 3 3− ≤ − − ≤ (b) ( ) ( )22 4 3x x 0− + ≤   (5 APP) 



6. Write an inequality that corresponds to the diagram given at the right.  In 
addition, state the solution set.  (Do not solve the inequality.  You should be 
able to see the solution just by looking at the graphs.)  (3 TIPS) 

46y =

30y =

( ) ( )3 2 4 2 1y x x= + − +

7. Explain why the polynomial equation 0  has no 
real roots.  In addition, sketch a possible graph of the polynomial function 

219 1x + .  (4 TIPS) 

10 8 6 4 22 13 5 19 1x x x x x+ + + + + =

( ) 10 8 6 42 13 5f x x x x x= + + + +

8. The function 28( ) 4f x k= +x x  has three turning points, an absolute (global) 
maximum value of 8 and a zero at 2x = .  Determine the value of k as well as the 
other zero(s) of f.  Then sketch the graph of ( )y f x= .  (4 TIPS) 



9. A box that holds an expensive pen has square ends and its length is 13 cm greater than its width.  If the volume of the 
box is 60 cm3, determine its dimensions.  (5 TIPS) 



 

MHF 4U0 Semester 2, 2008 - 2009
Grade 12 Advanced Functions (University Preparation) 

Unit 3 – Major Test on Rational Functions 
Mr. N. Nolfi 
Victim: ____________________________________ 

1. Match each function with its graph.  (4 KU) 

 

 

 

 

a) ________________ b) ________________ 

c) ________________ d) ________________ 

2. Complete the following table.  (10 KU, 6 APP) 
Equation of 

Function Characteristics of Function Graph 

( ) 2

2
6

xf x
x x

=
− −
+  

Zeros: _______________ 

y-intercept: ___________ 

Domain: 
______________ 

Range: _______________ 

Asymptote(s): _________ 

_____________________ 

As x →∞ , ( )f x → ______ 

As x →−∞ , ( )f x → _____ 

As 3x −→ , ( )f x → ______ 

As 3x +→ , ( )f x → ______ 

As 1x −→ − , ( )f x → _____ 

As 1x +→ − , ( )f x → _____ 
 

( ) 12 3x
6 6

f x =
−x

− −  Zeros: _______________ 

y-intercept: ___________ 

Domain: 
______________ 

Range: _______________ 

Asymptote(s): _________ 

_____________________ 

As x →∞ , ( )f x → ______ 

As x →−∞ , ( )f x → _____ 

As 1x −→ , ( )f x → ______ 

As 1x +→ , ( )f x → ______ 

KU APP TIPS COM 
/14 /22 /17 /10
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App − 
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Com − 



3. Solve. 

(c) 3
1 7

b
b b
− −

=
− +

  (5 APP) (d) 2 3
5 1

c
c c

>
0+ +

  (6 APP) 

4. The graph of the rational function f is shown at the right.  If the equation of f has the 

form ( ) 2

mf x
x kx n

=
+ +

, determine the values of k, m and n.  (5 TIPS) 

Ku − 

App − 

− Tips 

Com − 



5. As the date of the MHF4U0 exam drew nearer, Manavjot and Niroj became increasingly nervous.  To help relieve their 
stress, they decided to walk along a straight line on which Mr. Nolfi had marked an origin. 
 

At the time t seconds, 

Niroj’s distance from the origin is given by the function ( ) 2

7
1N

ts t
t

=
+

 and 

Manavjot’s distance from the origin is given by the function ( ) 5
2Ms t t

t
= +

+
. 

(a) At what time(s) do Niroj and Manavjot collide?  (4 TIPS) 

(b)  When is Niroj closer to the origin than Manavjot?  (4 TIPS) 

Ku − 

App − 

− Tips 

− Com 



6. Three employees work at a shipping warehouse.  Paco can fill an order two minutes faster than Tom but Carl fills an 
order one minute slower than Tom.  When Tom and Paco work together they can fill an order in one minute and twenty 
seconds.  When Paco and Carl work together, they take one minute and thirty seconds to fill an order. 
(a) How long does each person take to fill an order?  (5 APP) 

(b) How long would it take all three of them working together to fill an order?  (4 TIPS) 

− Ku 

− App 

− Tips 

− Com 
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