
  

Calculus and Vectors, MCV4U-B 
Practice Test  
 
Time: 2 hours 
Total Marks: 100  Score: ____% 

 

Instructions  

The Practice Test uses the same format, type of questions, marking scheme, and length as the Final Test.  

To get the most out of this Practice Test, allot yourself two uninterrupted hours, and don’t use notes or 
books. You may use a scientific calculator.  

Write your answers in the space provided.  

The test has four (4) parts. An approximate time is given for each part. Look over the test before you 
begin, and leave some time to review your work at the end.  
 

Part Category Marks Time (min) 
Preview 5 

A Knowledge and Understanding 46 30 
B Thinking 22 30 
C Communication 16 25 
D Application 16 25 

Review 5 
Total 100 120 

 

7) rates of change
2) derivatives

3) curve sketching
4) exs tensions

5) Vectors
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Part A: Knowledge and Understanding (46 marks) (approximate time: 30 minutes) 
 
1.  Evaluate. 
 

a)  (2 marks) 

 
  
 
 
  
 

b)  (2 marks) 

 
 
 

 
  
 
2.  What is the average rate of change between x = 1 and x = 3 for the function ? 

(3 marks) 
 

 
 
 
 
 
 
 
 
 
 
3.  For the function , at what tangent point is the instantaneous rate of change equal 

to ? (3 marks) 
 
 
 
 
 
 
 
 
 
 
 
 

3

2

1

49lim
x
xx

x

-+
-®

2
82lim

2

2 +
--

-® x
xx

x

( ) 1113)( 2 +--= xxg

48)( 2 +-= xxxg
1-

= C-7)It 9C-7) - 4

C-7) 3

=
- 72

-

7=72

= lim (Xt2) (x - 4)
x-7-2 ( Xt2)
= lim ( x- 4)
x-7-2
= -2 - 4

= - G

g ( X)=-3 (x-1)
2 t 17 question similar to

41 # 4
.

g. (7) =-3(CI)
- 7)2+17=11

g (3) =-3 ( ( 3) - 7)2+17=-7

913) - gu)

3 - y

=
- T - yy

3 - I

ROC = - 6

G) derivative

g
'
CX ) -- 76×-7

(2) set der = to -1 and solve for x
16×-1 = - y
x -- O

(3) sub x=O back into ogfxn
g. ( 01=81012 - Colt 4
geo ) = 4

i.
, tangent point is ( 0,4) .
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4.  Determine the derivative. 

a)   (2 marks) 

         
 
 
 
 

b)    (2 marks) 
 

  

 

 

c)      (2 marks) 
 

 

 
 

 d)      (2 marks) 
 

  
 

 
5.  Determine if the function  is even, odd or neither?  (2 marks) 
  

  
 

 

6.   Find the magnitude of the resultant of two vectors  and , given ,  and the angle 

between the vectors when they are arranged tail to tail is 65º.  (2 marks) 
 
  

 

 
7.  Given  and , determine the value of . (2 marks) 

 
  
  

 

3
433

+
+-

=
x
xxy

)32ln( 3 += xy

( )32 573 +-= xxy

xy 5sin=

xxxg 23)( 3 -=

u v 5=u 4=v

[ ]1,6,7 -=u [ ]4,3,2=v vu +2

quotient rule :
if f-( x ) = f-Cx )

f- Cx) gcx)

gcx )
then

, fyx, =
f'cxlgcx) - fcx)g4×)

(gcx))2far)=X3- 3×+4 gcx)=×t3 1=2×3+9×-73

f- '1×1=3×2-3 gtx)= 1 (Xt 3) 2

y's
-53×2 - 3) (xt3) - ( x's -3×+4) (T)

( Xt 3)2=3×3-19×2-3×-9 - x3 -13×-4
(X + 3)2

y
'
= 6×2

2×31-3

F'Cx)=nCu)n-7 (y') chain rule :

if fcx)= Un

Y'=3 (3×2-7×+572 ( 6×-7) then F'cxs=ncuM-Icu's

y
'
-_ b- sin "xcosx

gl- +1=31- xp - 2C-x) symmetry :
= -3×3 + 2x even : fl- x)=fCx)

GC-D= - 13×3 -2x) odd: fl- x) = - f-(x)
gc- x> = - gcx) neither: fl- x) -+fCx) #- fu)

.

'

. ODD
.

Magnitude formula
IF'/=

, IT
> 12+1-812-215'll I cost )

← 1800 - 650
(5)2+(412-215114) COS 7750

= 1150
57.9 -

7. 6

adding vectors
if y→=Iu, .az) and =IVn,Vz)25+8=257,6.-DTI2.3,41=176, 75,21 it = vii. uz t vi.V2

= uytvy , 42 tvz12u→tv→l= (7612+115121-1212 multiply by a scalar
=
485 let uT=Iu , ,yz] and KER

22.0 KU→=Ikuy,kuz]
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8.  Determine the dot product of  and .  (2 marks) 
 
  

 
 

 
9.  Given vectors  and , determine .  (2 marks) 
 
   
 
 
 
10. Given two vectors  and , determine the projection of  on .  (4 marks) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
11.  Find the equation of the tangent line to  at .  (3 marks) 
 
 
 
 
 
 
 
 
 
 
 
12.  Given the vector equation  find 
 

 a)  the parametric equations (1 mark) 
 
 

[ ]1,5,2=u [ ]2,4,5-=v

[ ]3,4,2 -=u [ ]1,2,6 --=v vu ´

[ ]6,14 -=u [ ]5,2-=v u v

742)( 3 +-= xxxf ( )15,2

[ ] [ ] [ ]7,82,3, tyx +-=

-1.5=1511151 cost

U→ . = (2)(-5) +( 5)(4) 1- ( 7) (z) dot product of vartesian
= 72 given I' = Ian.az] & 15=5by.bz]

I. = aybytdzbz

→ →
uxv s -2

,
-3 6 2 -1

,
2 -2 46 cgiaurteas.fi?a?az?ar.fEf.?.r.9..9uct :

G
,
-28

I'xb→=Iazb3 - 23102123107-27103,27102 - 221377

dy 22 23 2722 23

by b2 b3 bi D2 b3

we do not know angle. projection : d more RUES.

project
>

=
vi.I →
→ →

v no angle angle✓
• V

proj . of T
'
on if angle b/w and u→

find vi.I projpu-u.IT less than 900To = (741C-2) tf-6)(5) → →

✓
• V

F.i' = - 58 lproju f- I loose
prog

- off> on y→
find J . or

proj-I-v.ua/projusvI=uT.vF.TIC-2)C-2) + (5415) u →
•
→ →

U U U
J
'
. = 29 or b/w 900and 7800

projuv-lflcos-OFuiulproj-f-II-lvlcosoprojpy-u.ir→

→ →
V

or
✓
• V

lproju 1=-5.5
= - 58

zg
-2,5 tu't

2 -2,5 angle = 900
Pirojpur

'

14, -yo] proju'T'=0

tangent point ( xn , yn is point (2,15)
(7) derivative : equation of line :

f- ( x ) = 2×3 - 4×1-7
f- '( x ) = 6×2 - 4 YIM (X- X1) t Yy similar questions

to in notes !
(2) the slope, m, is value of der. When x=xy=2
M=f '(2) .

m=6(2) 2 - 4
= 24-4

m -_ 20

(3) equation of line, in y=mcx- xiltyy
y=mCx-xnltyy
11=20 ( x - 2) +75

4=20×-401-15

11=20×-25

2- space:
vector form :

X =3 t 8T X
, Y o u mi,m2

y= -2 t > t
parametric form :
X = xottmy

y = yottmz
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 b)  the symmetric equation (1 mark) 
 

  

 
 
 c)  the scalar equation (2 marks) 

 
  
 

 
 
 
 
 
 
 
13.  Find the intersection of  and .  (7 marks) 
  
  
 
  

[ ] [ ] [ ]4,1,11,3,1,, tzyx +-= [ ] [ ] [ ]1,1,33,4,2,, -+= szyx

x - 3 y -12 symmetric form :
8 7 X - Xo = Y - Yo

My m2

scalar form :

X - 3 y -12
= Ax + By tC=O

8 7

>(x-3)=8Cyt2)
7×-27=84+76
7×-84-37=0

Parametric : 3 - sp
X.4,2 7,3,-7 t 1.1,4 Vector form:

x= Itt

4=3 tt
IX, Y, 27=1×0,1/0,20] ttIay.dz.dz] + SIby.bz.bz]

2=-7 -14T

X.YIZ 2.4,3 t 3,1,-7 parametric form :

X=2t3s X = Xottaytsby
4=41-5 y

= xottaztsbz
2=3 - S

z=xotta tsbEquate x 's : 3 3

set both sets of parametric eggs equal and
simplify scalar form:

1tt=2 -135 Ax tBytCztD=O
t -35=7 (1)

•
Where IA,B, is a normal of the plane .Equate y 's .

3tt=4tS
t -5=7 ( 2)
Equate z 's :
- 7+47=3- S
41--15=413)

use elimination to solve equations from tandy :
t -35=7 CT )

- (t - 5=1) (2)
Substitute t -- T and 5=0 into either set of

-25=0 parametric
5=0

find to. X=7tt= 7 + (71=2

t -35=7 4=3 + t =3 +171=4
t - 3101=1 2=-7 -14T =

-71-4171=3
t=y

check in equation from2: f. point of intersection:( 2,413)
.Htt 5=4

4177+01=4
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Part B: Thinking (22 marks) (approximate time: 30 minutes) 
 

14.  For the function , find the following  

 
 a)   The x and y- intercepts. (2 marks) 
 
 
 
 
 b)  The horizontal and vertical asymptotes.  (2 marks) 
 
 
 
 
 
 
 
 
 
 
 
 
 
    
 c) The first and second derivatives.  (6 marks) 
 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 

 

4
2)( 2

2

-
=
x
xxf

x- intercept :
x - int : y - int : set y=O and solve for X
D=

2×2
y =

21012 •

°

.,
X - and y

- int

+
2
- 4 co , z - y

are both ' O' O) '

y- intercept :
0=2×2 = I

-4 set x=O and solve for yx -- O
, y = O

vertical asymptote :
• restrictions from the denom. vertical asymptote :
x2 - 470

comes from the values) of x that
+2=14

are not defined in the domain.
x ¥12

I.
,
VA are x= -2 and x=2 horizontal asymptote :

• if both numb. and denom. have same
horizontal asymptote: degree divide coefficents
• both numbIdenom degree is 2. • if numb degree less than denom
y = 3=2 then y=O.

i.
,
HA is y=2

quotient rule :
if Fox ) = f-Cx )

f- (x ) = 2×2 g(x ) = XZ
- 4 gas

f- ' ( X ) = 4 X g
'
(x) = 2x

then
, F'a,=f4H9Cx) - fcxIgy×)

(gcx))2

F- ' ( x) = (4×71×2 - 4) - (2×2) (2x)

( x2 - 4)2

2x (2×2-8- 2×2)

(XZ - 4) 2

F- ' ( x) -
- 76x

-

z 2

t ×

8¥,
'"-4" "¥:*, in
21×2-4) (2x) then F'cxs=ncuM-Tcu')

f- '' (x ) = -76 ( x
2
- 4)2 - C- 76×1121×2 - 4) (2x))

((x2 -4)2)2

=
-761×2 -4) (x2 -4 - 4×2)

(x2 -4)4

=
-761×2 - 4) (-3×2 - 4)

(x2 - 4)4

=
- 76C-3×2 - 4)

(x Z - 4)3
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 d)  The intervals of increasing and decreasing (3 marks) 
 

  

 

 

 
 

 

 
 

 e)  Any local maximum or minimum points (2 marks) 
 
 
 
 
 
 
 
 
 
 f)  The intervals of concavity (3 marks) 
  

  

 

 
 
   
 
 
 
 
 
 
 
 g)  Any inflection points (2 marks) 
 
 
 
 
 
 
 
 
 
 
 

the critical numbers are 0,1=2

X=0 b/c denom can not = o
,
restriction

.

•
1St = O

- 76 x

intervals - 76 × 1×2--472 1×2 - 4)2 inIdecreasing • table
X L - 2 increasing

-22×0 increasing
o intervals .

OC X L2 decreasing

X > 2 decreasing

increasing intervals : xc - 2 and - 2. Cx so.
decreasing intervals : Oc xc2 and X > 2

the function changes increasing to intervals of increasing/decreasing :decreasing at x=o.
• decreasing to increasing : minimumi.

, maximum point at x=o .

maximum pt:(0,0). • increasing to decreasing : maximum .

L
you plug x into original fin

f- ''Cx) =
- 16C-3×2-4)

( x2 - 4) 3

O =
- 76C-3×2-4)

( x2 - 4) 3

intervals of concavity :0=-16 C-3×2 - 4)

0=-3×2-4 • find 2nd derivative
O = ma • find critical #'s
vertical asymptote)restrictions are x=±2 .

• intervals
intervals - 16 C-3×2-4) ( XZ - 413 - 16C -3×2 - 4)

concavity • table
(x 2 - 4)3

z -
- t t up

• concave up/down intervals
2 2 - - - - down

X 2 - - t t up

concave up : XL-2 and x > 2

concave down : - 2<x< 2

inflection point:

Function changes from concave apt to down
,
could be a infection point

a POI at x=-2.
•

however, X=-2 is a restriction on the domain; no pot . Concave up to down :

concave down to up
:

Function changes from concave downV to apt, could be a
a POI at X=2

however, x=2 is a restriction on the domain; NO POI .



TVO ILC  MCV4U-B 
 Practice Test 

Copyright © 2020 The Ontario Educational Communications Authority. All rights reserved. 7 

 
 
 
 h)  Now sketch a graph of the function.  (2 marks) 
 

 
   
 

 

"
,

,
"

- -

HA: 4=2

maximum pt :(0,0)

⑨

,
"

VA :x=-2 VA :X=2

fix)= 2×2×2
- 4
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Part C:  Communication (16 marks) (approximate time: 25 minutes) 
 
15.  Define the terms "concavity" and "inflection point" and describe how you would find the intervals of 

concavity on a graph given the equation of a function.  (3 marks) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
16.  Your friend is having difficulty answering the following question. List the steps both algebraically 

and in words to show your friend how to find the solution for the question.  (7 marks) 
 
 A farmer wishes to enclose a rectangular area adjacent to one of his barns with 280 m of fencing.  

Three sides will be fenced, and the barn will make up the fourth side. Determine the dimensions of 
the maximum area that can be produced with this amount of fencing. 

 
  

 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 

Concavity: 
- curvature of a graph. Two kinds of concavity up and 
down. 
- concave up: parabola that opens upwards Concave 
down: downwards 
Inflection point: 
- point where a graph 

-

MAXIMIZE AREA

optimization
1 Establish variables and equation

• Let statement
• Diagram
• Establish equation

2 Find the derivative

3 set der =O and find critical numbers)

4 find second der =O and confirm Maximin
.

identify variables 5 conclusion
.

Let x rep. the width of the area in m.

Let y rep. the length of the area in m.
Let A rep. the area in m?

Let P rep. the perimeter of the area in m.

Function for area
A = Xy

constraint

P = 2x t y
280=2X t y

y = 280 - 2x

-
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17.  Show that the curve  has no tangents with slope 2.  (2 marks) 
 

 
 
 
 
 
 
 
 
 
 

 
18.  If  is orthogonal to , determine the value(s) of k.  (2 marks) 
 

 
 
 
 
 

 
 
 
19.  Find the derivative of  using implicit differentiation.  (2 marks) 
 

  
 
 
 

432 3 -+= xxy

[ ]8,1,6=u [ ]kv ,4,6 -=

142 =- xyx

substitute the constraint into the function

X 280 2

A = 280×-2×2

Find derivative

A-'Cx) = 280 - 4X

set der =O and solve for x.
0=280-

4x4
x = 280

X =70

Solve for y.

11=280- X

4=280- (70)

y = 740

The dimension to maximize the area are 70M by 140M.

y = 2×31-3×-4
m = 2

derivative :

y
' = 6×2 t 3

2=6×21-3×2= - I
6

-

x=±ff
NO Sol. for x. .

: no possible tangents w/ slope 2.

orthogonal : perpendicular vectors, dot product is O.
U→ . = (6)(6) t (7) C-4) t (8)(k) dot product 3-space

0=36 - 4 -18k given U→= fun, U2,Usd & = Ivy
,vz,vz)

0=32 -18k U→ . = UyVy t Uzvztuzvz
8k = -32
K =-4.

x2 -xy = 14

2x - ( (7)(y) t (x) (Ty
') = O

2x - y - x y
'
= 0

Xy's 2x- y

y
'
= 2x- y

X
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Part D:  Application (16 marks) (approximate time: 25 minutes) 
 
20.  A farmer has 400 bushels of apples that he can sell at $24 each today. For each week he waits the 

price decreases by $2 and the number of bushels increases by 100. For each additional week his 
storage cost is $600.  How many weeks should he wait to have  

 
 a)  maximum revenue?  (3 marks) 
 
  
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 
 b) maximum profit?  (4 marks) 
 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Let x rep. the number of weeks the farmer should wait.

Let R rep. the revenue in dollars.

13=124 - 2x) (4001-100x)

12=-200×2+1600x t 9600

maximize :

R' = - 400

O = - 400×1-1600

400 x = 7600

X = 4

the farmer should wait 4 weeks to maximize the revenue.

r

Let x rep. the number of weeks the farmer should wait.

Let P rep. the profit in dollars.

P = (24 2x) (4001-700×-600x

= - 200×2 t 1600 x t 9600 - 600X

P = - 200×2 t 1000×1-9600

maximize :

P ' = - 400x t 1000

O = - 400 x t 7000

400x = 7000

× = 2.5

the farmer should wait 2.5 weeks to maximize the profit .
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21. A ladder 25 m long is leaning against a vertical wall. If the bottom of the ladder is pulled horizontally 
away from the wall at 3 m/s, how fast is the top of the ladder sliding down the wall, when the bottom 
is 15 m from the wall?  (4 marks) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
22. A plane is travelling at 540 km/h on a bearing of 45º and a wind of 55 km/h is blowing from a 

bearing of 270º. Find the plane's speed and bearing.  (5 marks) 
 
  
 
 
 
 
 
 
 
 
 
 

related rates
variables :

(1) Given
Let x rep. the horizontal distance from the wall in m.

• diagramLet y rep . the vertical distance up the wall in m .

• define all variables

• rates

given : .

state values given
DX
=3 (2) Find

dt
• variable Irate you want

find : (3) When
dy o condition that clarifies the
dt inSt Roc working w/
when: (4) Solve
X = 75 • find an equation or formula

that relates the variables
252 =x2ty2 • find derivative

O = 2x DI t 2ydy • substitute conditional value

dt dt into derivative

(5) statement

use pythagorean theorem to find y = 20 When x=15
a i.
,
conclusion.

252 = ×2ty2
0=2 x DX +2y dy

dt dt

0=2175113) t 2120) dy
dt

0=901-40 dy
dt

- 90=40 dy
dt

dy =

- 90

dt 40

dy - 2.25
at

ooo
, the ladder sliding down the wall at 2.25MIs.
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variables

Let ✗ rep the angle's speed in km/h .
Let 0 rep the angle b/w the resultant and the plane path in degree.

2 angle
bearing angle 450 and the bearing angle of wind is from 270°

angle across from the resultant is 1350
I

90+450

7350
¥BA•¥

hmm
Ñ°

450

900
⑦

55km/h

s

resultant : use cosine law.

2 5402 552 2 540 55 cos 735 cosine law :

2=336627.7 22 b2 t CZ - Zbc ✗ cos 0

580.2

resistant vector has a length of 580.2 km/h.
÷
, the ground speed of the aircraft is 580.2km/h.

bearing : use sine law

bearing
resultant-7580.2 540 ←

km/h, knots
sine law :

bearing
sin 135 Sino resultant→ a

=
b ←

km/h, knots

540 sin 135=580.2 sine sin a sinOF
sin Q 540 sin 135

angle in
580.2 cosine law.

0 47.2°

tends in quadrant 1 .: bearing is 41.2? )



TVO ILC  MCV4U-B 
 Practice Test 

Copyright © 2020 The Ontario Educational Communications Authority. All rights reserved. 12 

 
 
 
 
 
 
 



TVO ILC  MCV4U-B 
 Practice Test 

Copyright © 2020 The Ontario Educational Communications Authority. All rights reserved. 12 

 
 
 
 
 
 
 


