
O T T A W A - C A R L E T O N  D I S T R I C T  S C H O O L  B O A R D

MCR 3U Functions and Relations Final Examination
( J a n u a r y )

PART A (21 marks)

Each correct answer has a value of one (1) mark.

1. Given xxg 23)( −= , determine )4( xg .

2. For the relation defined by 11649

22
=+ yx

:

(a) identify the type of  conic

(b) state the range

(c) state the length of  the major  axis

3. State all restrictions : 3
22 +÷ x

x
4. Evaluate: (express your answers as fractions)

(a) 4
3

16
−

(b)
01 33 +−

5. Describe the transformations required to obtain the graph of
)3( +−= xfy  from a graph of a function defined by )(xfy = .

(a)

(b)

6. Given the recursion formula defined by

1221 ,5,3 −− −==−= nnn ttttt , determine 3t .

7. State the conjugate of i32+− .

8. State the equation of one asymptote for the graph of 122 =− yx .

9. State the equation for the locus of points which are 5 units from )0,1(− .

10. State the exact value of 4
3cos π

.

11. θ is the measure of an angle with its terminal arm in the fourth quadrant
such that 423.0cos =θ .  Determine the value of θ to the nearest degree,

°≤θ≤° 3600 .

12. The first term of a sequence is –5 and the common ratio is 2.

(a) List the first three terms of this sequence.

(b) State the general term.

13. Simplify:

4
1

4
3

x

x

14. Determine the value of sin θ.

15. For what value of c does the equation of the function defined by

cxxy +−= 62  have only one x - intercept?

16. Determine the number of zeroes of the function defined by

5)2(3)( 2 −−−= xxf .

θ
x

 y
P(3,5)
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PART B (61 marks)

Each of the following questions requires a short answer completion in the space provided.  Show
all work.  Mark values for each question appear in the left margin.

[3] 1. Simplify: iiii 2)()43( 32 +−−

[1]

[1]

2. A graphing calculator shows the following for a sine function with a period of 2π.

A student wrote the equation as ( ) 36sin2 +π−= xy .

(a) Explain in words why the student is incorrect.

(b) Write the correct equation.

[3]

[3]

3. Simplify.  (It is not necessary to state restrictions)

(a) 
4

2
63 2 −

−
− xx
x

(b) 
xyx

yxyx

x

yx

+
++÷+

2

22

2
32

2

2

[3] 4. Sketch 1
2
1

cos3 +





= xy  for one cycle.

[3] 5. Prove the identity:

θ=
θ+

θ 2
2

2
sin

tan1
tan

[3]

[3]

6. Solve for θ:

(a) π≤θ≤=+θ 20,01sin2

(b) °≤θ≤°=−θ 3600,09tan4 2
 (answer to the nearest degree)

[2]

[2]

[1]

[2]

7. Given the relation f  as defined by 2−= xy ,
(a) state the domain and the range of  f.

(b) sketch the graphs of  f  and 
1−f .

(c) does  f  represent a function?  Explain your answer.

(d) determine the expression for )(1 xf −
.

[4] 8. Solve for x:

( ) 







=

x
x

32

1
642 2

[1]

[4]

9. A sporting goods store sells skates.  During the first week, they sold 10 pairs of skates.  In the second
week they sold 14 pairs and in the third week they sold 18 pairs, and the  pattern continues.

(a) Identify the type of sequence. Explain.

(b) How many weeks did it take to sell a total of 1450 pairs of skates?  (Use the appropriate formula.)

x
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[4] 10. Determine the length of PQ, to the nearest metre.

[2]

[1]

[2]

11. Because of the tide, the depth of the water in a harbour is modelled by the equation

6
6

cos3 +





 π−= td , where d represents the depth of the water in metres and

t represents the number of hours after midnight.  (i.e. 0=t  means midnight,
1=t  means 1 A.M., and so on.)

The graph of the relation is shown below:

(a) What is the missing coordinate of point A?  What do the coordinates of point A represent?

(b) State the maximum depth of the water.

(c) Surfing is allowed between 8 A.M. (08:00 hrs) and 7 P.M. (19:00 hrs), but only when the depth of the
water is 6 m or more.  For how many hours is surfing allowed in one day? Explain.

[3]

[2]

12. (a) Express 483649 22 =−−− yxyx  in standard form.

(b) What are two advantages of writing the defining equation of a conic in  standard form?

[3] 13. The receiver of a parabolic satellite dish is at the focus.  The focus is 72 cm from the  vertex.  If the dish is
240 cm in diameter, find the depth of the dish.

[5] 14. A hyperbola has centre (2, ­1) and one of its foci at (2, 4).  Its transverse axis has a  length of 8 units.
Sketch the graph of the hyperbola.

Q

8 m
12 m

29°
PR

C

A(3,

t

d

-10 -8 -6 -4 -2 2 4 6 8 10

-10

-8

-6

-4

-2

2

4

6

8

10

x

 y
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O T T A W A - C A R L E T O N  D I S T R I C T  S C H O O L  B O A R D

MCR 3U Functions & Relations Final Examination
( B a c k u p )

PART A (20 marks)

Write only your answer for each of the following questions in the space provided.
Each correct answer has a value of one (1) mark.

1. If 25)( 2 −= xxf , determine )3(−f .

2. For the given periodic relation, state:
(a) the period

(b) the amplitude

(c) the value of )11(f  assuming the relation
continues in the same manner.

3. Evaluate 3
5

8
−

.  (Express answer as a fraction)

4. Given 52 −= xy , state:
(a) the domain

(b) the range

5. Express 25−  in terms of i .

6. Evaluate 6i .

7. State the restrictions for 
)3(

3
2 −

−

xx

x
.

8. Given 
6

5π=θ , state:

(a) the measure of θ in degrees

(b) the exact value of θcos .

9. Given the diagram below, state the exact measure of α in radians.

10. A point on the graph of )(xfy =  is )3,8( − .  The coordinates of the

corresponding image point

(a)  on the graph of )(2 xfy = are

(b)  on the graph of )2( += xfy  are

(c)  on the graph of )(1 xfy −=  are

11. Given the recursion formula defined by 51 =t , 32 1 −= −nn tt , determine

2t .

12. Given the conic defined by xy 82 −= , determine:

(a) the coordinates of the focus.

(b) the equation of the directrix.

13. Simplify 4
3

4
5

aa ⋅

-2 2 4 6 8 10 12

-2

2

4

fy =

α

 y

 x
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PART B (67 marks)
Each of the following questions requires a short answer completion in the space provided.

Show all work.  Mark values for each question appear in the left margin.
[3] 1. Find the defining equation of the conic whose graph is shown below.  Express your answer in standard

form.

[3] 2. Simplify 
i
i

−
+

4
35

[2]

[2]

3. )3,2(P −−  lies on the terminal arm of the angle in standard position with measure θ.  Determine:

(a) the exact value of θsin .

(b) the value of θ to the nearest degree, where °≤θ≤° 3600 .

[3] 4. Simplify completely:  (It is not necessary to state restrictions.)

383

9
3 2 −+

+
+ aa

a
a

a

[4] 5. Simplify and state the restrictions

249

3

32

32

m

m

m

m

−

+
÷

−

+

[4] 6. An arrow is shot from the roof of a building.  Its height above the ground is modelled by

20405)( 2 ++−= ttth , where h is the height in metres and t is the time elapsed in seconds, from the
time the arrow was shot.  For what length of time is the arrow more than 35 m above the ground?
Express your answer to the nearest tenth of a second.

[3] 7. Prove the identity:

θθ
−θ=

θ
−θ

cossin
1sin2

tan
1tan

2

[2]

[3]

8. Solve for θ:

(a) 03tan =−θ , π≤θ≤ 20   (exact values)

(b) 02cos7cos3 2 =+θ−θ , π≤θ≤ 20  (round answers correct to 2 decimal places)

[2]

9. If you were given a function in the form )(xfy = , explain how you would determine the defining

equation of its inverse, namely )(1 xfy −= .

[1]

[1]

[1]

10. The graph of a parabolic relation is shown.

(a) State the domain.

(b) Graph the inverse on the same grid.

(c) Consider the statement:  “Since the given relation is not a function, then its
inverse is not a function.”  Is this statement true?  Explain your answer.

[3] 11. Solve for x:

x
x

9

127 2 =−

-10 -9 -8 -7 -6 -5 -4 -3 -2 -1 1 2

-2

-1

1

2

3
4

5

6

7

8

-4 -3 -2 -1 1 2 3 4

-4

-3

-2

-1

1

2

3

4
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[4] 12. Sketch one cycle of the following trigonometric function:






 π+−=

2
3sin2 xy

[2]

[2]

13. Given the series K++++ 100200400800 , using the appropriate formulas,

(a) determine 12t  to 3 decimal places.

(b) determine 12S  to the nearest decimal place.

[4] 14. Two guy wires as shown in the diagram support a microwave tower.  What is the height, h metres, of the
tower, to the nearest metre?

[3] 15. You have the opportunity to work between 1 and 50 hours during the March Break.  You can choose the
method of payment from the following:

Choice 1: You can be paid $15 per hour

Choice 2: You can be paid $1 for the first hour, $2 for the second hour, $3 for the third hour, and
the pattern continues.

What are the advantages of each choice?  Justify your answers.

[2]

[2]

16. The inside temperature of a building is modelled by 22)262.0cos(3)( += ttT , where T is the

temperature in °C and t is the number of hours elapsed since 5 A.M.  The graph is shown below.

(a) Using an appropriate calculation, explain why  the coefficient of t in the
equation is 0.262.

(b) In another building, the temperature fluctuates in a similar manner except
that the maximum temperature is 27°C and the minimum temperature is
23°C.  Determine the defining equation that models the temperature in this
other building.

[1]

[4]

17. A radar screen shows the activity within a circular region of radius 60 km.

(a) Assuming the centre of the screen is (0, 0), write the equation that represents this circle.

(b) A small aircraft flies on a path given by the equation 1402 =+ yx .  Is this small aircraft detected on the
radar screen?  Explain your answer algebraically.

[2]

[3]

18. Given the conic defined by 011618100925 22 =−+−+ yxyx , determine:

(a) the coordinates of the centre

(b) the coordinates of the foci.

x

5075

T

P R Q
100

h

12 24

2
4
6
8

10
12
14
16
18
20
22
24
26
28
30

T
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