MCR 300 Semester 1, 2007 - 2008

Grade 11 Functions (University Preparation)

Mastery Test #2 on Review Material
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Complete the following statements by filling in the blanks with logical answers that relate to what we have learned in the
review unit of this course. (8 KU)

Many students find mathematics difficult because they see it as set of symbols and rules that are applied without

justification and without understanding. To help resolve this problem, Mr. Nolfi explained that math is like a dating

service because it’s all about re {CJL | ONS / 11P< . In addition, the terminology and notation of
!

mathematics can be seen as an & 716;1'5: ON of natural languages whose purpose is to
describe and (//}p_/h'(’ Physical any [ conc (}/’I‘m | relitionsh ’ PZXs

In high school, students focus on the study of /inear and guadratic relationships. Linear relationships model quantities

that change ata __ ((J/ W_ST’CMT e 17{ € . For example, if a car moves witha __ ( (3/}57éff’l il

velocity, the relationship between disrance travelled and time elapsed is linear. Given a table of values, it is possible to

spot linear relationships because the first differences are always (/) S 7!5 1 4 . Quadratic relationships, on the

other hand, model certain quantities that do not change ata ¢ ons 7’4!‘)"( _[;,'f"zf . For example, if an

object moves solely under the influence of gravity, then the relationship between QO,S‘ { 15 [0[' ) _and time elapsed is
quadraric. Given a rable of values, it is possible to spot quadratic relationships because the first differences always

change / [N€ar {’ vV and the second differences are ___ COn S {f[ n

Mr. Nolfi also explained that it is a very bad idea to memorize formulas blindly (i.e. without understanding). Instead, he
suggested that we remember and understand some basic concepts that will help us to derive relationships quickly and
easily whenever necessary. For example,

for equations of lines, we only need to remember & / C}}A ¢ = '_:)'/ ope

ath

J
for the midpoint of a line segment, we only need to remember (7" F/u(y U—; 76%‘ AUnrs, — 2
i

=

and for the length of a line segment, we only need to remember Thu f Y f /\ 4O0régy | / WOy i
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When Ronald M. was asked to factor the expressiona® + 4a -5, he wrote the —

“solution” shown below. Is it correct? Explain. (2 COM) 4 5 '
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3. After solving a challenging math problem, Andrew E. finally gathered the courage to ask the
curvaceous Polly Nomial to go to McDonald’s with him. Miss Nomial, being very mathematically
inclined and highly selective, agreed to go on a date with Andrew only if he could solve the
equation 15¢° —30g —360=0. Andrew’s “solution” is shown below. Is it good enough to allow
him to get the girl? If not, provide a correct solution along with a graph that clearly shows the

roots of the equation. (4 COM) corvec _1, u F \’ b "H"';S qu _’,

Please let me go on a date
with you Polly. I'll take
you to McDonald’s for a

special romantic dinner!

15¢% =309 -360=0
~15(¢> -2 -24)=0
g’ -29-24=0
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4. Solve. Show all steps.
(a) Solve the following linear equation. (5 APP, 2 COM) ! b) Solve the following quadratic equation. (5 APP,2 COM)

4 3 11 26y—-1)y-1)==6(y-1)2y-5)+3y+25
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(¢) Sketch a graph that shows how the equation in 4(a) (d) Sketch a graph that shows how the equation in 4(b)
could be solved graphically. (2 TIPS) could be solved graphically. (2 TIPS)
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Which of the given graphs c\équ be that « b
of y=x"+4? Explain. (2 KU)
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RBC® has hired Gareth E. to calculate the number of insurance policies that should be sold to maximize
profit. By carefully collecting and analyzing sales and marketing data, Gareth has determined that
profit varies quadratically with the number of policies sold
according to the function P(x)=1500x —0.05x*. Note that P(x) Sorry, boss! I can’t
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Existing Fence

To help prevent drowning accidents, a protective fence is to be - F
erected around a pool whose dimensions are 40 m by 20 m. Since

A
X

A

there is an existing fence on one side, new fencing is only required
around three sides of the pool (see diagram). In addition, the gap |
between the fence and the edge of the pool must be uniform on 2420
opposite sides of the pool (see diagram). If 200 m of fencing X

material is available, what is the maximum area that can be

enclosed by the fencing? (5 TIPS, 3 COM)
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9. A certain gas station sells premium gasoline for $1.019/L and regular gasoline for
$0.929/L. To suit the needs of price conscious customers, a “middle octane” gasoline,
which is produced by mixing premium and regular gas, is also available. Suppose that
1000000 L of the “middle octane™ gasoline is delivered to the gas station. If the “middle
octane” gasoline sells for $0.961/L, how many litres of regular and premium gas were
used to produce the 1000000 L mixture? Use the grid at the right to show how this
problem can be solved graphically (5 APP,3 COM)
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