MCR 3U9 Semester 2, 2015 - 2016
Grade 11 Pre-AP Functions

iagnostic Test
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1. Complete the following statements by filling in the blanks with logical answers that relate tg
learned in the review unit of this course. [6]

(a) Many students find mathematics difficult because they see it as a massive collection of safanlica
incomprehensible rules that are used to manipulate myriad meaningless symbols. Gladly, there are simple
strategies that students can apply that will help them develop a mindset that makes mathematics much easier

to understand. Mr. Nolfi described three of these strategies in Unit 0. List the three strategies in the space
provided below.

) Foaus on | ideas viether than blindly wemorizel facts
(i) V:ew ma-}hema-l-lml fBla'f':OnShlps ;mm olrf7éy'€n’f pefsppdwe’s ‘/
(m):Don,‘{' Iusf Scm'f'dn the Suryace,l Le:tm I aleoﬂ.’ \/

As examples of one of these strategies, Mr i pointed out that for equations of lines, we onIy need to

remember =S : % ghe midpoint of a line
segment, we only need to remember’ {ke gifaqe« f-ﬂ‘ a aﬂd b lS a \)é and for the

length of a line segment, we only need to remember _.H,@ %ﬁj@ﬂ@aﬂ_"&e&ﬂ

(b) Linear relationships model quantities that‘c)?ange at ac_dv‘;_tad’\)( ra‘l'e \)( . For example,
ifacarmoveswitha ___ Cpon 5‘fan velocity, the relationship between distance travelled and
time elapsed is linear. Given a table o {_\#és it is possible to spot linear relationships because the first
differences are always _ Cdh uadratic relationships, on the other hand, model certain
quantities that do not change at a ngl V‘a-f—e . For example, if a cannonball is
fired vertically into the air, then the relationship between its hefq ‘[‘ and time elapsed is
quadratic. Given a table of value‘)(([ is possible to spot quadratic relatlonshlps beca use the f rs\?ﬁerences
always change [ inéar ‘\I and the second differences are 'l‘l'

(c) Miley C. and Justin B. coIIaborated to solve the equation x* +4x —5=27.
Together, they wrote the “solution” shown below. Is it correct? If so,
explain why. If not, write a correct solution. [5]

) T/u's fs a non W&ur.
X“+4x-5=27 ﬁ oﬂ{y Valid conclusions
L (x+5)(x-1)=27% thot cov' be drawn From dé
@5 27orx 1@2( are 445 = 27 and )= o 2T 4
X=220rx=28 - 5\6
Correc:" Aﬂ?mﬁclf\
x*+4x-5 =27
. X2 +4x-320=0D

T +3)(x-4)=0 vV
fx+'3 0 or x-4=0 o

:"'8 or 9(--”f'

See what we can
accomplish when we
put our great minds
together Miley!

You’re right Justin!
Imagine what Einstein
could have done with
brains like ours!




2. Solve. Show all steps.

(a),@h\\gljowing {hearadwation. [5] (b) Solve the following quadratic equation. [7]

LQE ¥ 7 ) 2(3x—1)(x+1) = —x(2x—5) + 3

TE(x-1+2 _E4——x 4 / , 2

° 10 ( ' ) Sex)(x )= -2+ 5 x+ 3 v

C6(x-1) +30x = 40 - Tx AT L2t -2 = —24°45x+ 3
L bx-byWx = ~40-Tx 82— A=5 = O G-t
LRx~ =40 -Tx v e | 2Ae-4(8y5) 'J“”“‘*M"
Ve 3%x :—-be' Ve L (%)

1 =Af16) //
lo

hows how the equation in
graphically. [2]

Two Fom‘s of
iw+ersec+fan
LA soluTions

So‘u‘“ on(s)

5 lare) X~ Co-or mate{ 35
of powt S)O'Fy

Intersection

3. Which of the following could be the equation of the graph shown at the right?
Explain. [3]

() y=—3(x+4)2+9 (b) y=—3(x+9)2+4

@y=—3(x—4)2+9 (d) y=-3(x—9)* +4 2 T Y
The correct €guation I's y:-s(x-tr)ﬂq\/ b / \
%, 'fﬂr‘\’ing the 3raF)q of y='xa and Per—Farm;nﬁ “Fhe -roHowi@
transformations, the given graph is oltamed L/ | ‘
. strete)y Vcr‘l'l.(la“z‘ bY o facdor ofF -3 Gtrekdn by Joclos cﬂt‘?/?’;l(’c‘l' In 2-ax15)

. Sl\ryf U aml s lﬂln‘l‘) q anils up

T hese 4 vansformations corre ;ryml Yo eq)ao'l‘ion ©)

T
/




4. A transit company charges $1.25 per ride and averages 10,000 riders per day. 20000& (3.‘75, !3203)
The company needs to increase revenue but found that for each $0.10 increase I )[

in fare the company would lose 500 riders. What should the company charge to m'
maximize revenues? [8] /', -
Let x represenf 'Hne numboer of 2‘{0,[() Fare incyeaqsec s i a
and r represem+ the revenue obtained Fur s Fore inndlies 2= | 20

Jare = 1.25+0.1x , # PﬁSSPnﬂcrs = (0000 "%ﬁ. I

: Reugh Work™ N

5o =025+ 0ol ) (10000 -500x ) "
For x=3.75

= 0.1 ([2.5 + %) (500)(20-x)
= SO(R5 4RI (307 r= 50025+3,75)(0-3.5)
= 13203

zes of r: -5, a0 Vv

axis of eymeatyy: x= AZE-375

Swnce 'U\e Veri'C'x 07c o Pambola /{es on 'U'IQ axis o-f: symme'b"y)
revenwe is maximized when x =3.75 . 4

‘Tl'were;ore ) revenue |s ma:rt'mizeol when the ’fam ;s .25t0,1(3.75)=1.625,

: lol set the fore to Bl.62 Fo maximize reyenue.
The transit company’ should se (scionfiic method of rouding veed here

5. A piece of wire 20 m long is cut into two pieces and each piece is bent to form a

5
square. Determine the length of the two pieces so that the sum of the areas of 0
the two squares is a minimum. [8]
(,rAdditionaI space is given on the next page.) 20
< 20 > Lel x FFPY(S(n'l ,,,,,,,,, 'f’% ,,,,, ~3Emm
«—x —Se—20-x —> the d\'d;ytc showwn 10 \2
1 ' -
NV NV —— ’V“*hQ lagvam A- (“))_:
— * A - and let A re prést
+ X \/ 1‘ the Sum of the
20-x
! L s of ke
\l/ two squa res.
1 ) A

"
&

' ) ) — ‘(ti?"" -.'(;(‘1'00-409&‘:(2)

_ x° 20"‘)2 = Lax?- 2425 \/
= lb+ G = € 2



A= (-0 r & S

eI

. the co-ordinates of the
vertex are (10,2

Additional Space for #5
A=+ -Ex+ 85
= ‘lg('xa-gox)'FQS
=3 2 -A0x + IO’—\07)+3g
=L [x-10)"-10] + 25

— 2 5 50
- e 0720 2

6. Given that the points (1,11) and (—2,—34) lie on the graph of y =ax* +bx+6, find the values of a and b. [8]

Since the given points lie on the parabola, their co-ordinates must
sotisfy the 3} ver equation,

1 :a(l’?-l-b(l)-l-b"/ahq\ -34 :a(-R')Q-I—b(’R)-!-G'/
otb =5 OV ard  4a-2b=-40 @V
me @) b: 5-"01 .
Subsff'(:m'l"mj I N (v
v4
o - 2(5-a) =-4D

o H4a-10+2a =-40
ban=-30

.oa=-9 / , : :
Substting in @, T H .
b=5-(-5) =10. S

4

. when Hhe wire is cut n ha"y',
the mfnl;m' oren O‘F %‘?-"'1'/
s pmaluceol.

=-5, b=10 ond y:-—S’app-lex-\—é



