DEPARTMENT OF MATHEMATICS
Ma 162 Third Exam April 12, 2010

DO NOT TURN THIS PAGE UNTIL YOU ARE INSTRUCTED TO DO SO.

Instructions: Be sure your name, section number, and student ID are filled in below.
Cell phones must be OFF and put away before you open this exam. You may use calculators
(including graphing calculators, but no laptops or cellphone calculators) for checking numerical

calculations. You must show your work to receive credit.

Put your answers in the answer boxes provided, and show your work.

If your answer is not in the box or if you have no work to support your answer, you

will receive no credit.

The test has been carefully checked and its notation is consistent with the homework problems.
No additional details will be provided during the exam.

Maximum | Actual
Problem Score Score
1 12
2 12
3 12
4 12
5 12
6 16
7 12
8 12
Total 100

Please fill in the information below.

NAME: ‘Cﬁ}dk Seun DT

Last four digits of Student ID:

1979

Section: 76/ 7

Useful formulas.

1. Simple Interest: I = Prt. Accumulation: A = P(1 + rt).

9. Compound Interest Accumulation: A = P(1+4)". Present value: P = A(1 + 7)™,

3. Effective rate: repp = (1+ =)™ —

L

4. Annuity: Sum: S = R((l u iZ" =1 Pregent valug: F= pll= (12+ ™),

5. Set counting: Two sets: n(AU B) = n(A) + n(B) — n(AN B) Three sets:
n(AUBUC) = n(A)+n(B)+n(C)-n(ANB)—n(BNC)—-n(CNA)+n(ANBNC).
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1. Suppose that P, Q and R are sets with 33 , 38 and 37 members respectively.
Calculate the indicated quantities. Display correct formulas or appropriate Venn
diagrams.

i) If PN @ has 15 members, then P (Q has 56 members.
el o Q PaQ
X:BBfBK—IQ— =56

ii) If it is further known that P R has 13 members, then P|J R has 5 ?‘

members.

PR! - F R PR
¥a32®+s3q 12" L7

iii) If, in addition, @ — R has 22 members, then Q N R has , é) members.

Q R @R &R Q
(3

QA+ X = 3%
iv) Finally, if we are given that the intersection of all three sets P, Q, and R has 7

= 38— 2

members, then the union of all three sets has 7 , members.

P @ R Pa@ PR Re@ PQaR
X =33 +38 +372 15 - 13~ 1647
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2. Gary knows that he will nee¢ $18, 000 after gbout 3 years from now to buy new
printers for his shop. He also notices that his current savings are not making much

money and he decides to invest them in a growth fund to have enough money
available after 3 years.

P juST once
a) How much would he have t@t 8% annual rate compounded annually

to have that sum available? ﬂ /L{ (;z g g & q 8

Be sure to show the formula used. RN |
A-gooo o A=POT

;2 0.08 ey P =A/OD"
N = 3 9=t P osgeoo/(1s0.00)
P = 7 ki p=lyazg.9%03Y

b) Suppose he finds a better investment opportunity which offers a bi-weekly
compounding at the same annual rate. Assuming 26 nominal bi-weeks in the year,

how much would he need to invest in the new scheme? ﬂ /L/ / é q : 6.42'

Be sure to show the formula used.

% Kl
A= 18000  dile A= P(1+d)
Nn= 7% biveeks P = |gooo/( | +6.08/26)
Fs ¢ Gt ps I4164.51990
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' non ZY oo
3. You are about to finance the@)nouse with a 20 year loan of 120
thousand dollars at 3.7% APR comw th el
ven

?ay i ""
You are supposed t@'\' hat is your monthly payment and what is your
total of the payments over the period of 20 years? e —_— R
| 1 =Kn

Answer. Monthly Payment: ﬂ ?08'35 dollars. / ( YO imouths ) [ 268.> pe ,,,\,,,.Hn)

| - (240)(#08.35)
Total of payments:}hl ?000‘{00 dellerms. \/ ’T = (ZLIU)

- N

Be sure to show the formula used. o )'
ot P=R (- /O
P = 120000 Frolis P=R (I-0+&)

= 0:037/12 pereetn R P o) )
= QL' O mcﬂ{’k‘i ) _ | ‘
= "7 Jollass mw«l\? Q = ?08‘3‘/?‘12‘{

BU

b) Suppose that another lender had offered the same loan with the same interest rate
but for 30 years instead of 20 years. What will be the new monthly payment and the
total of the payments over the period of 30 years?

Answer: Payment: ﬂ> 5 59.31,’ dollars.

Total of payments: !ﬂ l‘h?ﬁ"f.}.‘m dollars.

P

i\

o000

- 0.037/12 R- P/((i-‘(i-*i}A(~n))/(c'))
360 R = 552, 33%Ia

= 7Y

s

i

{
n
R R |
T = /S’Q. 3‘/>(350>
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4. John got a new job and is eager to replace his old car with a new one. But he does
not want to take the responsibility of a new car loan. Therefore, he starts putting

money into a savings account so he can buy a ca after 4 yeags. .
vture ™Mene

John figures that he would need to havé $15,000 saved, and he wishes to mak?e/
“monthly payments ihto an account paying 5% interest compounded monthly. Help
him figure out the following.

Be sure to show the formulas used.

a) How much should John’s monthly payment be? $ Q&Q X qé/
G:LS'GOO Dotlacs | A= R((\n)n—\) /(b>
(= 0.08/12 Pt o 2 (R)($3.01489)

E%z Lig i R = I5000 /53.011%
- man

o dolles R = A€3.9397¢0

b) At the end of 4 years, John decides to continue with his old car for another year
yet continues making the same payments, so he can get a better car. How much

additional money will accumulate into the account? ﬂ L/Q L/ /‘ ( 7/

E?ZWW o A-RA 1D/
A% e ia et A7 1924164281 b1

¢ |
hat 19241.6425(
g’n,%/ _ goap;ao

n = 60 el
R~ 2%2.99 Zfé 24, 692%/
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5. In this problem, assume a 360 day year. “Payday!” will loan you 50% of your

paycheck of $600 for 10 days. After 10 days, you pay back the loan plus an interest of
$22.

a) Calculate the annual simple interest rate for this service. Answer: Q 6‘-{ 70
per cent.

_ ¢ T =Prt
=350
P ﬂ; O r;j:_/(Pﬁ)

n = == o = 3eed 22/ (300 (%)
t-= 3¢0 e, e
T = $22 = =2°4d

-
—

b) Across the street, “Cashit! ” will loan you 5% more of your paycheck but charge

you an interest of $24. Is this a lower rate? Explain your answer by comparing the
rates. Be sure to show all work.

P?—ﬂ?ﬁ@ I=Prf
r=7¢

3

ﬁ - ‘3!%0 = QL//(BBO ("’@eﬁ?)
T = QY - = L4 A (GG

«gS’

r: 96‘.%270
gu’ Y 7 ST Lewrer nate. |

\
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6. A survey of 100 College students revealed the following:

60 students use the Radio for their news.

59 students use TV for their news.

55 students use the Internet for their news.

43 students use both Radio and TV for their news.

36 students use Radio and Internet for their news.

35 students use TV and Internet for their new_s} S0 Ow‘l' [ (Laka T\/aM(Id
3 but Ylo Q"“"O

e 34 students use all three news sources.

Based on the above information, answer the following queétions. You must show your
calculations to receive credit. = L{/% % (’{ B cl

_ rE-2A- -] = I8

R — Joo - I5- q-zzqﬁs—u—l-ﬁ

(a)How many students surveyed use none of the three news sources?

Answer: 6

(b)How many students surveyed use at least two of the three news sources?

oo [ L1G
Q &) BL/ +4 4'/
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7. Nancy does not like to wear the same outfit twice. She has 4 different shirts, 7
different pants, and 6 different pairs of shoes.

a) How many successive days can she wear an outfit without repetition? Answer:

[68 |
U 7 6
SM r'fs po\n'fs Shoe:s

b) Nancy goes out and buys two new shirts but unfortunately one of her shoes breaks
down. Now, how many days can she go without repeating an outfit? Answer

A0
6 7+ 5
Shicds Pt Shoes
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8. There are 19 members in an executive committee. A subcommittee needs to be
appointed for a special project. The subcommittee shall have a chairman, a public
relations officer, a secretary and an accountant.

Answer the following questions. Be sure to show your reasoning. Just numerical
answers shall earn no credit.

(a) How many different subcommittees can be formed from the executive committee?

weer| Q3024|194 1E 2 LE
/\/c erea"s A//(sm(/ Clnair FR g A

(b) Suppose that the regular secretary of the executive committee has been assigned
as the secretary of the sub committee. How many different subcommittees can now
be formed?

v HBG6] |G 3 | 1

— | com——

e

Ct@r ?—é S 4
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1 Answer Key for exam3v-5

1.

14,288.98

o b) $14,164.52

3. ¢ a) Monthly Payment $ 708.35 Payout $ 170,003.38
b)552.34 Total 198,842.26

4. o a) Monthly saving $282.94
¢ Additional accumulation $4,241.60

5. ¢ a)264.00per cent
¢ b)261.82per cent Better? yes!

6. o (a)6
o (b) 46
7. © a) 168 days
¢ b) 210 days

8. o (a) 93024
o (b) 4896




