s XX X

13.

14.

15.

16.

OTTAWA-CARLETON DISTRICT SCHOOL BOARD

MCR 3U Functions and Relations Final Examination
(January)
PART A (21 marks)

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

Given g(x) = 3- 2x, determine g(4x).

2 2
. . X Yy  _
L2 _ 4L _=1-
For the relation defined by 79" 16 1:
(@) identify thetypeof conic
(b) statetherange
(c) statethelength of themajor axis
State all restrictions: g, x+2
X 3
Evaluate: (express your answers as fractions)
3
(a 16 4
©  3t+3°

Describe the transformations required to obtain the graph of
y =- f(x +3) fromagraph of afunction defined by y = f(x).

@

(b)

Given the recursion formula defined by

= -3 Iy =5 t, =t _o- tn_l,determine ls.

State the conjugate of - 2+ 3/ .

State the equation of one asymptote for the graph of x2 - y2 =1.

State the equation for the locus of pointswhich are 5 unitsfrom (-1,0.

ge/4:135 degrees
State the exact value of COS 4

g isthe measure of an angle with itsterminal arm in the fourth quadrant
such that cosq = 0.423. Determine the value of q to the nearest degree,

0°£q£ 360°.
Thefirst term of asequenceis—5 and the common ratio is 2.

(@) Listthefirst three terms of this sequence.

(b) Statethe general term.

N[

X
1

x4

Determine the value of sing.

Simplify:

X

For what value of ¢ does the equation of the function defined by

y= x2 - 6x + ¢ haveonly onex - intercept?

Determine the number of zeroes of the function defined by

f()=-3x- 2°- 5.
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PART B (61 marks)

Each of the following questions requires a short answer completion in the space provided. Show

(3]

[1]

[1]

(3]

(3]

(3]

(3]

(3]
(3]

[2]
(2]

(2]

[1]

all work. Mark values for each question appear in the left margin.

K smplity: (3- 4i)% - i(®) + 72
2pie=360degrees
2. A graphing calculator shows the following for a sine function with a period of 2p.

A student wrote the equation as y = 29N (x - %)+ 3.

30 degrees

(@ Explain in words why the student isincorrect.

W=-.FzzE0BEE |'|'=3
(b) Write the correct equation.
3. Simplify. (It isnot necessary to state restrictions)
@ X 22

-6 x°-4

2 2 2
®) x+y 2x"+3y+y

22 X%+ Xy
4, Sketch y = BCOS(i;d'ix9+l for onecycle.
€2 g
«
Y
5. Prove theidentity:
2
tan"q _ s’nz
2 - q

1+tan™q

6. Solve for q:

2pie = 360 degrees
@ 29nq+1=0 0£Qq£2p

x 4 tan2 q-9=0, 0°£qE£E 360° (answer to the nearest degree)

7. Giventherelation f* asdefinedby y =+/x- 2,
(a state the domain and the range of f.

(b)  sketchthegraphsof fand £ L.

(c) does f represent afunction? Explain your answer.
(d) determine the expression for [~ 1(x) .
8. Solve for x:
R
64%32" @
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 atotal of 1450 pairs of skates? (Use the appropriate formula.)
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[4 10 Determine the length of PQ, to the nearest metre.

C
12m
8m
290
R P Q
11. Because of the tide, the depth of the water in a harbour is modelled by the equation

0 ie/6=30 degrees
d=- 3COS§L‘9+ 6, whered represents the depth of the water in metres and P 9

%]
¢ represents the number of hours after midnight. (i.e.# =0 means midnight,
t =1 means1A.M., and soon.) A

The graph of therelation is shown below:

T
1 1
| 1
| 1
| 1
| 1
| 1
| 1
1 1
1 1
| 1
| 1
1 Il
[i] g

| --] I —

|

|

|
a 12 15 1
21 (3 What isthe missing coordinate of point A? What do the coordinates of point A represent?
11 (b State the maximum depth of the water.

2] (o) 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 hoursis surfing allowed in one day? Explain.

[3] x ) Express 9x2 - 4y2 - 36x - 8y = 4 instandard form.

[2] (b) What are two advantages of writing the defining equation of aconicin standard form?

[3] x Thereceiver of aparabolic satellite dishisat thefocus. Thefocusis72 cm from the vertex. If thedishis
240 cm in diameter, find the depth of the dish.

—

[5] A hyperbola hascentre (2, -1) and one of itsfoci at (2, 4). Itstransverse axishasa length of 8 units.
Sketch the graph of the hyperbola. i
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2.

OTTAWA-CARLETON DISTRICT SCHOOL BOARD

MCR 3U Functions and Relations Final Examination
(January)
PART A (21 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.

Given g(x) =3 -2x, determine g(4x).
3-2x

2 2
For the relation defined by % +2L=1:

16 ‘
(@) identifythetypeof __ €llipse
conic

$ylyee, -4eyeu]

(b) state the range N
Qecept inequallty ow )

(c) state the length of the s
major axis

State all restrictions :

%[N

+%2‘ ’)(f@,)(%-?.

Evaluate: (express your answers as fractions)

|
3 —
(@ 16 4 g
4
) 371430 3

Describe the transformations required to obtain the graph of
¥y =-f(x+3) from a graph of a function defined by y = f(x).

@ Franslafon 3wdds [ H

®) refledio A Chx -ak(s

Given the recursion formula defined by -

nh=-31t,=51 =t ,-t _,,determine L.

Determine-theproduct of-2 + 3i i j . —90 L2
$+a,+e_-\'k¢_ca“;3 of-2 +3i and-its-conjugate QA 3(

State the equation of one asymptote for the graph of

2oy =1 Y=% ov 3=—’X

State the equation for the locus of points which are 5 units +1 z + 2
from (=1, 0). (x+0 " +y*=25
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10.

1.

12.

13.

14.

15.

16.

OTTAWA-CARLETON DISTRICT SCHOOL BOARD
MCR 3U Functions and Relations Final Examination

3n

State the exact value of cos =~ . ~ 1
. 4
Yz

0 is the measure of an angle with its terminal arm in the fourth
quadrant such that cos6 = 0.423. Determine the value of 6 to
the nearest degree, 0° <0 <360°. 295 e

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

(a) List the first three terms of

this sequence. ’5’ —10,-20

+n :_,—D-(;L>'\’|

(b) State the general term.

3
_— x4 L
Simplify: T X%
x4
5

I

734

For what value of ¢ does the equation of the function defined
by y= x% —6x+c have only one x - intercept? q

occept ~o-857s... .

Determine the number of zeroes of the function defined by
f() =-3x-27%-5.
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OTTAWA-CARLETON DISTRICT SCHOOL BOARD

MCR 3U Functions and Relations Final Examination
] page 3 of 8

e
PART B (60 marks)

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

L Simplif: (-4 -+ 2
:9—24(—lé~l—27

\/r-ewr\‘ﬁnj _?: aa -2°¢
\/Mec}lnj s.-wuiyf% (3-41)%;

3] = —9-261
oA Czolffd{vtg ({ ke Y€ rms
\/ kVL 2L vLS
2. A graphing calculator shows the following for a sine function with a period of 2. A

student wrote the equation as y = 2sin{x — %)+ 3.

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

s grraph is 4 sWiH et

(1]

(b)

(1]

3. Simplify. (It is not necessary to state restrictions)
(a) _x__%_

3x-6 x“-4

S A : \/%Ldv\mtj Ao n ol nador's covreclly,
-7) 1 ‘
2
ox -G
X ek J stuplfying

3 (-t )(x +2)

2x+y . 2x2+3xy+y2

(®) 5 3
2x x°+ ,
” \/WUN%\A&% L‘j fa\P(DCO’Q
[3] = __—-9X+lj . ,2(,(,7_(3:’_)—/—— \/n%cmﬁ ceweJ(@

2Ix* (2y+(3>()(+':'])

|

= "

Y

v reﬂwdﬂﬁ Cowlﬂlﬁ(j
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OTTAWA-CARLETON DISTRICT SCHOOL BOARD

page 4 of 8
MCR 3U Functions and Relations Final Examination teacher
01 use only
PART B (69 marks)

4. Sketch y =3 cos(% x) +1 for one cycle.

\/WuJuA«E o} 3 : - —
eI - = o
Corveckvertic H
—[VA’MID\/HO’)\ B i. . .zn - ',15(
e-! i A ‘ H ‘
v tovrec pevio »
Pu
© missiag Scedle
S. Prove the identity: : sin’e )
2 cos%e
tan“6 _ .2 .
3] Tiun2g S0 'k [Hdano
= s
., f C%\M‘Mj Co g n
LS = S8 . ———— | =gs domominafoc)
Coszé l _{_, Sin“&
tos?e KeDd.
B Sralo ) | ’
- CO529 Cos%e +5in%€
cose
6. Solve for 6:
(@ 2sin@+1=0, 0<0<2n
’ el i
B3] Sve= - ©= 71 ©
. ,
re (aded aeutz M@Q
Qf’é is E{; — @qu\a}app(nﬂm.

(b) 4tan®0-9 = 0, 0°<0<360° (answer to the nearest degree)
_t3
“'&/v\e = = |
© s approx.56°
" related aguts amgls v %

/sMwné«@w fane
-V covret deuts

g
V ol vl ejfe

NB. of £2 iﬂnweol,awww(
Mo ¢} 2 wmarks

©t56°, 1247 23¢° 304"

Content total for page =
47

Technical total for page =


cthibede
47
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MCR 3U Functions and Relations Final Examination teacher
use only

|
PARTB (.&’ marks)

7. Given the relation f* as defined by y =vx-2,
(a) state the domain and the range of /.

D={x|><eﬁ,x2:l}
R=3ylyef, y=of

(b)  sketch the graphs of fand f4.
! YA

(2]

v torvect 8@&9\4

\/C,o«reoﬂﬂ ff(apkf‘/%
(N Wr L %/ e

Jraph o £ Skoom

(2]

A

g
=iy
I

A1 @ Wss;‘nfjsc@@e) MISSI G
v ' | labels

© does frepresent a function? Explain your answer.

ch’ N7 Huce is mLuO Nl 5~UM7%« 2ach x-valie

' \

[1] S e vaph Of '(\ as%s%ve VLT)
(O() ' %‘Q@ vt Veorred

(d)  determine f 'l(x) . &CM on

F')= x40 x=o0

f2] V covrect equahon

/ ecorveet reshichion

8. Solve for x:
P [ 1
(2) —6{32"J \/er{MJ 200 Pow&reﬁr >
[4] 9% . A <3_§X> v USi Pmd,ud &KC)M'MWM
Dw _ ;z,-ﬂc Cavfedhﬁ
/,mej to uale excponents
X b-SK \
v solv for %
TFx <=t
\( ;% 48 Content total for page =
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OTTAWA-CARLETON DISTRICT SCHOOL BOARD page 6 of 8

MCR 3U Functions and Relations Final Examination teacher
A} use only
PART B (60 marks)

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.

Arithweh'e, smu Here 1o @ commen defleren
tae’fweﬁ/\ SUCCL IS\ devnna.

(1]

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

A=10 4ot N4+ 4n-325 =0
’ (n+z2a)(n-25) =0

N=25 Svee W>0

[4] gﬂ: %[Qai*(ﬂ-n)o(]

l4sD = —\% [20 %Ur(vt")j
= [On‘\’ZV\Z-’ Zn

v/ viate
_reree cenclu

: cnmle . swd 5
[4] (2 Q j $m

Lo = 4.7 2 Q

<L CPLE TLR°
L oe(e =867

P&: m64> oS 2()'__;”:

=

Veoveedd s laco—

relabonslop fov &
Vsoluing foc £& and
Mk/mw‘vé ofls,

@%&4 M D CPG

oY

VoSwe\awr and Cos. lawy

v gokuw\/:s foe PQ
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MCR 3U Functions and Relations Final Examination teacher
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[
PARTB (é’ﬁ marks)
11. Because of the tide, the depth of the water in a harbour is modelled by the equation

d=-3 cos(-—:s1 t) + 6, where d represents the depth of the water in metres and

t represents the number of hours after midnight. (i.e. # =0 means midnight,

t =1 means 1 A.M,, and so on.)
d

A, 7)

[IRY) SYS O,
gl SO

6 9 12 15 18 2 24 !

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

[2] A(3,0) waana Had Ha (mean) olg
ot ot 3 At

(b)  What is the maximum depth of the water?

] T

(¢)  Surfing is allowed between 3 AM. and 7P.M. when the depth of the water is 6 m or

T PTGt S DT SN

o ;.q%#n;é”auow for Sh

12. (a) Express ox? — 4y2 —36x -8y =4 in standard foris

APt 44) = Y (yZigyt 1) = 4436 -4

3] 2 _ L Fy#- '
Q(’Xi'ﬂ — {Lj: )TE30 /correcﬂj coW@émﬁ

V slordand Ao,

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

*-({;A}P'U/N;S @j W ﬁr&a&L\ 9/‘,“%\-(’ rdaz‘f\&’\)(((‘-&
Het condve, Onkerapts, o syuptoks da

(2]
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OTTAWA-CARLETON DISTRICT SCHOOL BOARD page 8 of 8
teacher

MCR 3U Functions and Relations Final Examination
use only

PARTB (éé marks)
The receiver of a parabolic satellite dish is at the focus. The focus is 72 ¢cm from the

13.
vertex. If the dish is 240 cm in diameter, find the depth of the dish.

alion o panstale, (Vb o2

AL o L.

oty oo / datermising
[3] J e £41 anadrele
Y= 533 40
- /
L
(«43:‘20) (202:2’2'8/7( \/SO[W%W
=506
i ﬁ\i W‘M« (S50
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.

(3]

0 8 6 1_'ox
N ek cal
c=5 A
A=Y /(Oca}(;w 91_’{
S aSijhi i
- V s\cdioh wunth

a’;pmpﬂ‘aiu 9‘44741
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OTTAWA-CARLETON DISTRICT SCHOOL BOARD

MCR 3U Functions & Relations Final Examination
(Backup)
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.

If f(x)=5x2- 2, determine f'(- 3).

=

N

For the given periodic relation, state:

(@) theperiod

(b) theamplitude

(c) thevalueof f(11) assuming therelation

continues in the same manner.

3
3

3 Evaluate 8 ~ . (Expressanswer asafraction)

4. Given y =2Jx- 5, state:

(@) thedomain

(b) therange

x Express +/- 25 intermsof i.
X Evaluate i°.

- x-3
7. State the restrictions for > .
5pie/6 = 150 degrees
8. Given ( = —69 , State:
€) the measure of g in degrees

(b) the exact value of COS( .

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

. a

<
<

> X
10. A point onthegraphof y = f(x) is (8,- 3). The coordinates of the
corresponding image point

(@) onthegraphof y = 2f(x) are

(b) onthegraphof y = f(x +2) are

(c) onthegraphof y = f~ l()c) ae

11. Given therecursion formuladefined by 11 =5, ¢, = 2¢,,_1 - 3, determine

1.
x Given the conic defined by y2 =-8x, determine:

@ the coordinates of the focus.

(b) the equation of the directrix.

5 3
13. Simplify a4 a4

52
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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] Find the defining equation of the conic whose graph is shown below. Expressyour answer in standard
form.

... 5+3
[3] Simplify =—=
X plify >

3. P(- 2,- 3) lieson the terminal arm of the angle in standard position with measure q. Determine:

2 (a) the exact value of SN (.

21 (b) the value of q to the nearest degree, where 0° £ q £ 360°.

3] 4 Simplify completely: (It isnot necessary to state restrictions.)
a_ . 9a
a+3 3a°+8a-3
[4 5. Simplify and state the restrictions
2m+3 m+3
om-3 9- 4m?
[4 6. An arrow is shot from the roof of abuilding. Its height above the ground is modelled by

h(t) =- 5¢2 + 40¢ + 20, whereh isthe height in metres and 7 is the time el apsed 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 Provetheidentity:
1 _2sn%g-1
tang d9nq cosq

tanq-

8 Solve for g 2pie=360 degrees
21 (@ tang- «/5 =0,0£0E£ 2p (exactvaues)
[3] x 3cos? g- 7cosq+2=0, 0£ q£ 2p (round answers correct to 2 decimal places)

9. If you were given afunctionintheform y = f'(x), explain how you would determine the defining

equation of itsinverse, namely y = f~ 1()c) .

10. The graph of aparabolic relation is shown.

11 (@ State the domain.

(1 (b Graph the inverse on the same grid.

[1] (o Consider the statement: “Since the given relation is not afunction, then its
inverseisnot afunction.” Isthis statement true? Explain your answer.

[3] 1. Solve for x:

272=1

9x


Matthew
Rejected

Matthew
Rejected

Matthew
Rejected

Matthew
Typewritten Text
2pie=360 degrees


[4 12

13,
2 @
(21 (b
[4 14
[3] 15

16.
21 @
(2] (b

17.
1 @
(4  (b)

2 @
(3 (b

pie/2=90  degrees

Sketch one cycle of the following trigonometric function:

y=-2§n§x+%g 1

Y

¥

Given the series 800 + 400 + 200 +100 + ... , using the appropriate formulas,

determine #12 to 3 decimal places.

determine S12 to the nearest decimal place.

Two guy wires as shown in the diagram support a microwave tower. What isthe height, # metres, of the

tower, to the nearest metre? T
(7
75 )
a =N
P R (@)
< 100 >

Y ou have the opportunity to work between 1 and 50 hours during the March Break. Y ou can choose the
method of payment from the following:

Choice 1: Y ou can be paid $15 per hour

Choice 2: Y ou 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.

The inside temperature of a building ismodelled by 7'(¢) = 3c05(0.262¢) + 22, where T'is the
temperature in °C and ¢ is the number of hours elapsed since 5 A.M. The graph is shown below.

Using an appropriate calculation, explain why the coefficient of ¢ in the T

equation is 0.262.

In another building, the temperature fluctuates in asimilar manner except
that the maximum temperature is 27°C and the minimum temperature is
23°C. Determine the defining equation that models the temperaturein this
other building.

A radar screen shows the activity within acircular region of radius 60 km.
Assuming the centre of the screenis (0, 0), write the equation that representsthiscircle.

A small aircraft flies on a path given by the equationx + 2y =140. Isthissmall aircraft detected on the
radar screen? Explain your answer algebraically.

Given the conic defined by 25x2 + 9y2 - 100x +18y - 116 = 0, determine:

the coordinates of the centre

the coordinates of thefoci.
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OTTAWA-CARLETON DISTRICT SCHOOL BOARD
MCR 3U Functions & Relations Final Examination

(Backup) page 1 of 8
PART A (20 marks)
Write only your answer for each of the following questions in the space provided. teacher
Each correct answer has a value of one (1) mark. use only

1. If f(x)=5x% =2, determine £(~3).

43

2. For the given periodic relation, state: —
(a) the period 5

(b) the amplitude 3
10 [k (c) the value of £(11)
5 B assuming the
' relation continues in I
the same manner.
_s L
3. Evaluate 8 °. (Express answer as a fraction) 32
4. Given y =2+4x-35, state: [ _
’ ¥lxed >
(a) the domain irleet, x5}
(b) therange {m’% z 0}
inegualifies
5. Express 4—25 interms of 7. ¢
6. Evaluate i°. —f
7 State the restrictions for L}-— ;é 0,3
2 (x-3) X#Y,
(o2 oty |
8. Given 0 = % , tate:
o
(a)  the measure of O in (50
degrees
(b) the exact value of - \/%
cosH.
9. Given the diagram below, state the exact measure of o in radians.
y
. o

do wof occopt 45°
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OTTAWA-CARLETON DISTRICT SCHOOL BOARD
MCR 3U Functions & Relations Final Examination

(Backup) page 2 of 8
PART A (20 marks)
Write only your answer for each of the following questions in the space provided. teacher
Each correct answer has a value of one (1) mark. use only

10. A point on the graph of y = f(x) is (8,-3). The coordinates of
the corresponding image point

(%,~6)

(COI/’3>

(a) on the graph of y =2 f(x) are

(b) on the graph of y = f(x+2) are

(c) on the graph of y = f_l(x) are ('3/ X/)

11. Given the recursion formula defined by 1, =5, ¢, =21, -3,
determine 7, .

12. Given the conic defined by y2 =—8x , determine:

-2
(a) the coordinates of the focus. ( / 0>

(b) the equation of the directrix. >< =2

n A
o no mark for &

5 3

13, Simplify a4 - ) ® 0}’#
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OTTAWA-CARLETON DISTRICT SCHOOL BOARD
MCR 3U Functions & Relations Final Examination

PART B (67 marks) page 3 of 8
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. te“helr
use only
1. Find the defining equation of the conic whose graph is shown below. Express your

answer in standard form.

(e y®)
[3] 0] 4

& 3=
N\

|

7
\

A SR I NN
——F—+

o
Veorredt nuumeratss

V teyvedt dhnominstors

2. Simplify 54 + 31’ .
° ° [q— + |q' ( .
B3] 5430 _ 430 {4t = — 3 torred coniug
== s Vaxpanding eack
Y- Y-t Y+t o
- = |+ b inomial rcd"b~
so+131-3 e,
=== Vo €=
@' not redueing o [+
3. P(-2,-3) lies on the terminal arm of the angle in standard position with measure 0.

Determine:

(a) the exact value of sin©.

=13 Jeorred r value

[2] -
S0nO = ’W% % l&mw% smo =

(b) the value of 0 to the nearest degree, where 0° <6 <360°.

[2] Ha rlaked oeuts Mg& 91 © = S!\(((VTS‘Q Veorce

Z56° rel g A acuXe
. - <0 o
s on QT . 5= 1 +56 s
.Pl . , =236 OF §g< ) Veorceed & valne
4. Simplify completely: (It is not necessary to state restfl UL

a_ 9a

a+3  3a®+8a-3

S .

a+3 (o+3) (321
30%-a t Ao
W&’O

J fadoing tovredly
\/er\‘wb C@fre(flﬁui‘/ﬂfw
Hachons wHk Cosrect LD

J st mf%iwa correstls.
N
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5. Simplify and state the restrictions I
2m+3+ m+32 ‘/7%0(_0\/\“6 CO((C(/H‘@
2m-3 9-4dm

4] _ 2m43 | (%'2M3(3 +2m) Ve }08 f-&b‘pfocd
2o s ot B v reducty Corredtly
2
— (2m+53 E
. —(eme3) V Correct reshichions
m+3
4+ 3
m¥ 5
6. An arrow is shot from the roof of a building. Its height above the ground is modelled by

h(t) = ~51% +401 +20 , where £ is the height in metres and 7 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.

.ﬂ%df\mw (S 35 un abowe %46romp&u/hm/

—5t%4dot +20=35 = Tl arvver s abowe 35 un for

(4] _g-tz_*%of — S =O fO)CLWLM

g

t’Yt+3 = \/&ONC(/{’iﬁué\fbM'fbaff%
t= ,?i}___.‘)@_t.'f'_ Qudd. ‘
W Cortectoomete
L20Yor t294 Vautshbdiag Corectly tmor
7. Prove the identity: \\//‘/'LU’O W/ﬁy‘;% @
tanG—L:w W("mﬁ ‘ I
tan® sin® cosO
(] incorved wae o] units
X [g-3208 _ cose St
- Lose sSme M !w)
= SLMZQ — tos%e ) e
S oSE '/WW'WX Fone = 259
. Snle= (125w€) )l aewcduu
Qémez cosfe P«,(“H/\J\ eon IMﬁv
- SM6 - ; ﬁOV\
SiNe oS & V Corre ot Médorwc Simy ﬁm
= RS, QED -
8. Solve for 0:
(a) tanG—ﬁzO, 0<06<2n (exact values) WQ >0 h &T &J—L\
2] Ting = 3 to-1 ‘%1

A o(m Lotad 0k
- : (fooj‘gdx{

e reloted acuts owgls o © (s

) 3cos? 0—7cos0+2 = 0, 0<0 <27 (round answers co

(3eose — D(Cose=2) =0 wse >0 M &T &0
- Cow = “g or (0S© =0 Sex=lz
W “l¢oso €| " ©3505 > S
oo -,Mlg oy \/Con’/uf refate
- A W 2wl 07@ Cos ( 3/) 58 Content tqftal for page =
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9.

If you were given a function in the form y = f(x), explain how you would determine

the defining equation of its inverse, namely y = f - (x).

2] 'Sw?{"dv\ %MJ e L4 wahion oamnd solig /;3/3 .

10.  The graph of a parabolic relation is shown.
(a) State the domain.
m {rlver x> o]

(b) Graph the inverse on the same grid.

(1]

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

No . The in yayst posses Ha warhicdd O/\-@‘Pﬁ
pd b prcingl fumcdion doesa™

e ene \,({;ﬁ (s not 0*14«(/\01"_6/\. (et
(NEVIV Y SRS

11. Solve for x:

27%72 = L

R aCxl

%%)(/Q’ - 5’ 2y

\/C(/\M&\/% Jo base 2 on Laolh side
¢J¢7uaa‘m§ Lpcp onsrts
\/Sold}mé‘rﬂ%/ X @N(&fg
2y~ = — ¥
5 ¥

\

\d

b
b
Y
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12. Sketch one cycle of the following trigonometric function:
y= —2sin(3x+§) =2 S“’\EB (xt g)]
g U S e A‘Zj
Y ‘ ‘ P/Q//?'O -3
41 i : i | P'S ST %
R e
LT F—O(/(""Y A5
B N % :
s .
13. Given the series 800 + 400 + 200 +100 +... , using the appropriate foF C?N(uf SW
(a) determine /5 to 3 decimal places. @le,rror own SCaLeV‘]\
. R i
21 W( Senes o @ cos greeh dracnn
0=500 4n=0r ' (W shead o] St gl
4 v
L 4 woe(d)
<029 V 4L ﬁww CWVLO{
v olp
(b) determine S}, to the nearest decimal place. 4 2V W
n )
S = o™
2] -\
1\
_ 00 |(GY - I:I
Sl
-1
Z
=1599.6
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?
2 2 2
-50
coslp= 35 + (oo
2(3) (160)
[4] LP: 284
I
MmLP =
K ESY
(<)
h:?s sm286
=262

T kgt of Hloe fower
(s 0{)‘0@)( (W(a 26 mtall

Vorcect W(uw"H”’ V( Cos laeo
\/d{’k/m\aiwa LP (orl®) c,owcu@‘a,

©

Lows ey mAsuSt of umnds

-Wissiag Stat eyt (<)

Jsia, rcladion ship Aov
4"0{ h CowédL

60


cthibede
60


OTTAWA-CARLETON DISTRICT SCHOOL BOARD

page 7 of 8
MCR 3U Functions & Relations Final Examination
teacher
PART B (66 marks) use only

15. You will be scheduled to work 40 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
third hour, and the pattern continues.

the

\/ wn’ed MZ"Q

What is your choice? Justify your answer. \ e Méé‘/{@
3] Wite choia® | Hotd tavaings ja@l;{%) Jﬁr,réd o,
s is g mered el

with ohoie @ |t folad pasrings is Hee Summ o/ surnings Ao
avitousléc sertes Sa= 4 (attn) )
Wi a=40,4= [ t,= 40
Sy =e(4)
="§20
.'-TOML(,IMIAOS u(@ Ol uﬁb\y-'-(ufwd oot @

16.  The inside temperature of a building is modelled by T(¢) = 3c0s(0.262¢) + 22, where T

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

(a) Using an appropriate calculation, explain why | 7 O P ‘
the coefficient of 7 in the equation is 0.262. ;g T S
K=0.262 6l .
[2] 24 e
P@r]od = 2T 2L NG v . _
['d 2 ; S
1 | ™
= 24 1 1
1
022 o
— 10.
=24 0
Col-valie of 0262 al(peas I A
e peviod 4olae 24 s (oveday | 2o
V lwowos wéu;od -5 SAM. T SPM. T TSAM.
\Af) _E -\\/ ‘‘‘‘‘ ™~

Hee fzet of 24 h peviod (w ex o
er-building; the Yemp € T Tt er 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.

amp Uhede = 7323

2

e

V torced anplibude
V tovced verheel

= 2
Verhead st = 212

2
=25

2]

ST = 205 ( 0:2024) 425
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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.

[1] )(Z+vjz: 2600 V torcect '?QLLML»'GV\

(b) A small aircraft flies on a path given by the equation x + 2y =140 . Is this small aircraft
detected on the radar screen? Explain your answer algebraically.

The ploand is dabeckalte if Hhy L and evele udersect
For e imAerse chion pk,i\t%ua exctsty
[4] A --16
(e 'Z‘jBL +jz " deoe Suce DLOo e
Mwo-géoj M&, +y”© = 2 0O Love amd civele 4o ot

z _ NG f
&3 {@DH‘HGOOO fote plane is M%M&k&\

> -2y t3200=° oot sereen

U e e diser smivoat fov b of o
N . - z_ —— +1L ah~ a Sys o
%MO—M - ”Z Lf(gzo‘)) 6=(f detZrn:;: M‘; s ‘

18. Given the conic defined by 25x2 +9y2 —100x+18y -1
Vsubshhnhing aud siwplihying
Yo stA quad. €q2

(@ the coordinates of the centre

g§é2~w4u)4"t{ﬂ"+zj+0'—(lQ 4100 +19

Bl a5 [y -0)" + Ay 4077225 v s o vated inetod of
JUSH Y i ON
e amdve 1 (9,70 V tovred temclusio~b
\/cwrec’flt)w"'?(‘k“él“# squars ool dove

‘\/sﬁkinzs ndve Lased on ok dove

//—\/
(AS:‘M‘) weovle dswe M @),
\/d.dum\niné “a'lan"'b"
vV odateomoning e

Vv ﬂuj‘)\«é -po cl

(b) the coordinates of the foci.
9 Ay
a=5, b= . =4
Al foel are
(22) and (2,75)
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