STA201 - Why Numbers Matter
Midterm Winter 2018
March 7, 2018
110 Minutes

Name (Print): go\ U ong Student Number:

This test contains 7 pages (including this cover page) and 7 problems. Check to see if any
pages are missing. Enter all requested information on the top of this page.

This is a closed book test. You are allowed a non-programmable calculator during this test

[0 Show all your work. Answers, correct or not,
unsupported by calculations, thought process, Problem | Points | Score
or explanation will not earn any marks.

[ Organize your work in a reasonably neat 1 3
and coherent way, in the space provided. Work
scattered all over the page that cannot be un-
derstood will not earn full marks. 2 5

[0 Round final answers to two decimal places.

[0 Multiple Choice: Always select the best ] H
(most correct) option
4 10
[J You may use the back pages to do rough work
but ONLY work written in the provided
space will be graded. 5 12

e Breathe, and do your best! If you're stuck,
move on to a problem that’s more manageable. 6 8
Allocate your time accordingly to the weight of
the problem!

Do not write in the table to the right.
Total: 58
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1. (3 points) Determine whether the following statement is a logical fallacy. If it is, briefly describe
and explain the faulty reasoning in the statement. Maximum 3 (proper) sentences.

During the last American election, women either supported Hillary Clinton for president, or
they did not believe in women’s rights. / Mo \uﬁiw&h\m

o \V\UOV\AplG&\(S’r of UOV\S/LO\U\E,V\(,CA W (;{uu/\(ge/epe\ou\/\w\/ma

*Fulse il ewrnnoe
s Thew ove H\WAo who \o{\ov% ko welher apowp for Jalich easovs

NUT 9,) —
/(mq/ d(NUTp )

2. (5 points) State and formulate the truth table for the contrapositive of the following state-
ment:
?

If minority youths benefit from positive representation in media, then movies like Black
Panther are a step in the right direction in providing strong role models of colour.
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Contrapositive Statement:
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3. (14 points) A $650,000 ten year fixed rate mortgage was taken out at 6.24% APR to be amor-
tized in 30 years.

(a) (3 points) Fill in the table below:
ROGEE =005,

T
X0 ()
W t 30X (2 =3kD /
NN

Term of mortgage 10yrs or 120 monHn § v

(b) (1 point) Using the values in (a), find the monthly payment amount.

movx‘r\/\\vl awount = loaan x M o Swm\\_% wed
=) Cowect v 5" valuey
Lo
= k50,000 (0.0052) (\,ooslf \/\&/LJ,r +V;$Ul ghﬂ\a\d\
(1.0052)%° . uw 3 )
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(c¢) (3 points) Find the total amount paid out over the 30 years assuming APR does not change
after the first 10 years. How much interest did you pay on this mortgage?

Aftr S0 yews © 5px 12 =3b0 p(,HW\ENS/
fvnound paid = (b) X360 = 1794 % 360 = (439,258 40

Loan awomnt = 6'59009

Inkiest paid = 1437288 % —6SDOL2
=$989, 2554

Poid o v $789 . 25¢.4 o Inftesk,

(d) (1 point) MULTIPLE CHOICE - FILL IN #1 ON BUBBLE SHEET Instead of
making the payment in (b) once a month, you split this amount into two monthly payments:

you pay half in the middle of the month, then pay the rest at the end of the month. This
would lead to....

(a) More interest being paid, you're paying more frequently

(b) A shorter loan, you'll pay off the loan sooner

(c¢) No difference, you're paying the same amount each month
)

(d) A longer loan, you're making smaller payments each time
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(e) (6 points) For your first two monthly payments, find the amount of each payment that
is paid towards the interest, towards the principal, and your equity after the first two

payments. vi=0.0052  Orignal Loun:
bSDOOO
Payment Amount | Interest Paid | Principal Repaid | Outstanding Balance |(08)
55V000X0:00SZ 2397.44 — 338D b50000 — b7 9y
21,94 ~3350 | =it | —ewszee.ob
b4 4387 .0b%0-0057 G 94 —227L. 1 644,282~ 0b — 6215
391094 337609 A = bu.s = 64%,760.91 |

S \ast o — Mm\%\
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EQUITY = 1A%+ alis = 13406 o gent it podd

4. (10 points) A common bacteria on a kitchen countertop was initially a population of 115. After
12 hours without change to the countertop, it now numbered at 977.

(a) (2 points) What is the percent growth and average in bacteria during this 12 hour period?

%, @YOWW‘ " M X100° /o V\mrl(«j 3NWHA Pmﬁ. V\D\M\;j @QWJ(\N -l
\s V2
= 749.57°. v =7lg3 L
8%&/\) ‘0\\3 74987, ovtr 12 hpurs Grew b_\j 71.85  per hour VL OWerTge

(b) (2 points) Fill in the blanks using the options below:

Using */s 8vovo+\/\ will give a larger bacteria count at the end of one week
than A\;S . jmvv%’\/\

PERCENT GROWTH AVERAGE GROWTH

(c) (6 points) Find the two populations of the bacteria after two days if the percent growth
is maintained and if the average growth is maintained.

O/L_M z“r\fg G
© T4USIT. por 12 howrs * 71,83 pev o
" 2days = 4 12hv penods . zd\%L — 4§ hows
Ao = Clwifiad ) = [0+ 7%57)4' Aot = lnihol + 48X 705
= lnifiul x 346577 Lt = IS — IS 1 487183
EwmiRal = us  — 569,093, 37 = 3562.84
Einital =9 — gb%ﬁ]b%.%ﬁ W ibal = 4770 > 9 A 4E < T70ED

=4 Yotk.gy
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(d) (BONUS - 2 points) After how many hours would the initial populatlon of bacterla quadru-
ple? % POPU\ lohow gmv\fr\/\ 5 Own C\()F\\wj\\m r% &Pome/mc& 8y0vo+\/\

4x|\S = 440

t t-0.b5 =tk iznow peviOOB
460 = 1S (8.4a57) / e

4 = g.4987° AR 0bSXIT = 7.78 houds will
%ﬂ%Q_ t iniRal o pulohon ouodwmple
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5. (12 points) In a survey sz people’s eating habits, 100 people were surveyed and the following
information was collected:

e 73 of the people responded that they are meat eaters
e Among the meat eaters, 52 reported that they eat white meat (chicken, fish, turkey, etc.)
e Among the meat eaters, 47 reported that they eat red meat (beef, pork, lamb, etc.)

(a) (1 point) How many of the people surveyed are vegetarian (do not eat meat)?

V\(\/a@mﬁfm) = 190 -73=2]] v

(b) (9 points) Label and correctly fill in every area in the Venn diagram below. Show any
work you did to find any missing values. S=all sur \/Cﬂ ﬁO\

v v/

213 fofu| ek ety
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(¢) (2 points) How many of those surveyed either eat ONLY white meat or cat ONLY red
meatt N (whie meot (mla o ved medt DV\Ua) = 2Zkx21= U7 VR A a8
G ey vy

n (ol mend e(d{vg ~ ol = 73- 20 = 47 dich ok

Wvtod LaIR)
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6. (8 points) The interest earned on unpaid purchases on a HBC MasterCard is calculated using
simple interest for each day following the transaction during the billing cycle. The credit card
has an annual percentage rate of 29.9% with a billing cycle that ends on the 15th of every month.
Interest is calculated using the average daily balance method. You go out for Winterlicious on
February 1, 2018 with some friends and pay for your bill of $41.58 (tax and tip included) using
your MasterCard. On February 14th, you go out for dinner with a date and charged $86.76 on
your HBC MasterCard. Assuming no additional charges to your card...

(a) (2 points) Your minimum payment due on March 8, 2018 is the largest of $10 or 2% of

your balance. Find your minimum payment on March 8. ‘- puspment due € end ﬁ( grau—

Jon.lo-Jdam 2y (Todoms) Fo peviodk
Febe | = Rebd  (130avs) - 4158
FL I - FeLs (2dog) - $ 4180+ RbIb = £128,24

v
minmm  paent = wex(lo, 0.0ux iz 3%)
=mox(o, 2.59) =

(b) (6 points) Find your balance on March 15 if you only made the minimum payment on
March 8. Assume the credit card uses average daily balance method to calculate how
interest is accrued.

Hint: Interest is added once at the end of the billing cycle. You’'ll need to first find your
actual balance on February E?&/.’IS_T his 1s your balance going into March and the balance
you’ll need to use in finding your average daily balance. * fuodiily loaxanle v
For Jdon-ith - Billin e X Mk Thn v/
' ‘&E N \ L X Finl lw\umfgﬁw /
Tndl orlanlt = $129.3%  + Inits

RV = (Pwﬁ d\oq\j bulam@ ) < O:jﬁ < (1bt1372)

/
= (oxlb* Vax Y1 SB T 212634 ) L0290 4 3] =26 12X 0179 x2) = Obs5

= TS Wy

Tndloplon (@ = $12€.34 + S0.bS = $128.99
- (balan@)  +lnktuett
- — ML Cu'o\(. End ‘alonee = PUEAT + Infertsd- - 15294294
=y, b —Mav . (2o duyy)- $128.99 Wity eat = (Lox\z&.ﬁ ~+ %x\\&\./’ﬁ )\qu? x28
. 26X
Mmar. & = MY (Rdavy) - 341281 —10 ) 25 . ]
\ >:$\t9s.%ﬂ e Bolone T 6. [5 x G x2s =21 —

7. (6 points) MULTIPLE CHOICE For eagﬁ of thﬂgba%ﬁestions below, select the most correct

answer and fill in #2-7 on the attached bubble sheet.

(a) (1 point) Which of the following will lead to a shorter loan term (assuming all other
quantities remain unchanged):

(a) Increasing the interest rate

(b) Increasing the principal

(¢) Increasing the compound frequency
(d) Increasing payment frequency
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(b) (1 point) If two 75 decibel speakers are placed side by side, then... Detbel = (0 lo:jw (622455532

(a) The resulting sound output will be a marginal (small) increase in decibels 1%4B
(b) The relative sound intensity will double
(¢) The resulting sound output will more than double in decibels
(d) The resulting sound output will be 150 dB
(c) (1 point) Which of the following will decrease the amount of interest paid on a loan?
(a) Increasing APR
(b) Shorter compounding periods
(2) Becreas?ng principal ¢ L muung o pasnent> wdttad of wiethly
(d) Decreasing payment frequency = FnG p o deuensty Slovolu = move ¥t
(d) (1 point) In implication statements (IF-THEN), which of the following pairs of statements
is logically equivalent? NS e CorbruposThve.
(a) Converse and Inverse o9 NTp NIg, o =>p T Q—)M\ﬂqy ;\mqv SNOTP
(b) Converse and Contrapositive T 11/ F £ T T -
(c) Implication and Converse T - ; T 1 -
(d) Inverse and Contrapositive ‘E lF l b = h 1
(e) (1 point) If 3+2 =5, then 9+9 =21
(a) TRUE  f=T 488
(b) FALSE
(f) (1 point) If 342 =6, then 74+ 9 = 16
(a) TRUE p=r =T
(b) FALSE

If you need a break (for fun): Each row, column, and group of outlined 9 spaces
contain the digits 1-9 exactly once. Following these rules, fill in the empty boxes

2/5/3(8lqa4] /6 7134|9902 51
L|a6]z[>]1]5[% 4 18 GIw 321796
5174|115 0|92 > 25 6|7 5 1594
3/ 8,1]9/4[2|b|5]|7 4.6 31217 9|8 | 5
916 17(3]3|5]|4]! |2 56 T(1 L 8f4 3 2
4 2 51lel1|z]2]9 51 2134 56709
bi119[5 122|745 27 1|52 4|96 %
1121814 ]1]9[2]6|5 L 251% 9 7|1 43
54 7[6 18591 9 4 8|L | 3|5 2 ]
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