MAT 133Y1Y TERM TEST #1
THURSDAY, JUNE 9,2011 7:10 - 9:10 PM

FAMILY NAME:

GIVEN NAMES:

STUDENT NUMBER:

TUTORIAL ROOM:

Aids Alloewed: Calculator with empty memory,
to be supplied by the student. Absolutely no
graphing calculators allowed.

Instructions: This test has 10 multiple choice
questions worth 4 marks each and 5 written
answer questions worth a total of 60 marks.
For each multiple choice question, you may do
your rough work in the test booklet, but you
must record your answer by circling one of
the letters A, B, C, D or E which appear on

the front page of the test. A multiple choice
question left blank, or having an incorrect
answer circled, or having more than one
answer circled, will be assigned a mark of 0.
For the written answer solutions, present your
solutions in the spaces provided. Use the back
of the question pages for your rough work.

GRADER’S REPORT
Mutltiple Choice /40
Question 11 /15
Question 12 /12
Question 13 /10
Question 14 /10 ]
Question 15 /13
TOTAL /100

ANSWERS FOR MULTIPLE CHOICE
Circle the correct answer ™
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The effective annual interest rate that is equivalent to a nominal rate of 6% compounded semi-

annually is closest to:
y lef- v+ ke Tha dfdnue annwal vafe
&) 609% |

B 591% \Y = Q'Ogﬁg |
C  613% = C\\OS)%\’*\
D 6% 2~ ot
E

6.2 %

e .
o = b0 Vo

What is the present value of $20,000 in 10 years, if interest is 4% compounded quarterly?

A $13511.8 U0
$13,433.06 “YU=250,000 C\‘DD

C  $2977727 23022 00

D $20,000

E  $29,604.89
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If money doubles in 8 years, then interest must be compounded continuously at an annual rate

that is closest to: ¢
Lok e ameuut f woney e T

A 772%

B 625% AP = P@%r
8.66% @/%V:,_ 2

D 9.13% 2r= N3
E  9.05%

r= W= p.0%6b.
| &

\( o~ %\bb@/o .

A 10-year $175,000 mortgage has payments of $1942.86 at the end of each month at 6%
compounded monthly. The interest portion of the last payment is closest to:

A $0 o

(B) soer 6P &%\@”&\\d \@=F Pﬂ@v\ﬂﬁ—
C  $194286 = Py % \&SJTW
D

E

297313.19 = 144236 ( \\00‘57-\
—*q239
\iroyesd Th \@S%’m%»«m@ = 103219 X+ 605

o Ilpredk = qun @b~ 143219 ="
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s, If a father deposited $2000 on each of his child’s 5" 10" and 15t birthdays into an account
earning 3.5% compounded annually, then how much will be in the account on his child’s 18

birthday? o
‘Q&QO QB@D a@cﬁ ‘
A $6,000 || \ 4 \ \ %{gﬁ;
‘ 0 1) 10 LS RS
B $4601.52
@ $7978.97 3 8 3
' FV-= 2660(1:035) +2600(1.025) + 2060(:035 )
D $7900.85 2
" -

E  $7714.98 ~ 49489473

6. How much money would you have to leave to your kids in order to generate a monthly income

of $2000 indefinitely, if interest is 3% compounded monthly? . ’M@)V\,M “f e, = « OC2S

A $8,000
’ -~ 3600
B $80,000 cnv\buvd} = U
' L0625
@ $800,000 £ |
=TE0,000
D $200,000
E $66,666.67

Page 4 of 11



A $6000 loan has semi-annual payments for 5 years at 5% compounded semi-annually. How

7.
much is still owed at the end of 3 years? o
R L 18 e {
A $3257.80 —A—— \ — bwollr
A oo ¢ o\ & b 10
$2579.02 Cg 26(3 (‘) (@8@
C $3600
D $377610 K Ogl.cns = 0000 -
E $2400 .
aﬁ;\\()lg

OP afjfev b pagguests = TRV 6f TeMaining A pruns

= 55 daos

A 91902
8. The system : X— 2y + 3z=2 has no solution if k =
2x — 3y + z =1
3x —4y +kz =1
| [\ -2 2 9]
, Q2 |
A 19 2 ¢ \
“ N | WS d
cC 0 = [o -5 *—Sl%“&g\
0 2 1| -5\ Rz-3)
D 1
\ =9 o
B9 = [O N K
6 Ol | -3 23Ry

o <tladion. = Grl=0 = €=-\
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9. The following system: wt+t x+ y +5z =1 has:
w+2x +3y + 8 =1 U \
w—- XxX—-3y —z =1 \3%8@ \/K
{370
A only a unique solution : o \ 2 210
-1 | O
B infinitely many solutions with one parameter
@ infinitely many solutions with two parameters —_— \0 \\ \2— \% ;X sz\%( Ra -
D infinitely many solutions with three parameters l
E no solution | _— \ -\ 2 \ Ri-VP2
o | 2=>10
Q\ > \m Yie=1 = W= |4tz Ye el Uov We
,\,3% — O ~_;_—3 _— ™ n mq
9 A="oy32 P
NI

10.. If Ax = C where A = l:l ~2:| and C =[4] then x =
—1 3 ‘

_ \A_)‘C/
v 1] A2
y [27] ‘
-l
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11. A person wishes to purchase a $275,000 mortgage. The going rate is 4% compounded semi-
annually and the payments are monthly (starting in one month's time).

(a) Find the effective monthly rate. \,OJL;\’ = %%QQXT\\&Q N\@Aﬂ\\% ‘(ﬁﬂ :
Gy = Qory?
© S =yt -l & 003205E]

(b) Find the monthly payment and the total finance charge if the mortgage is for 25 years.

Q= A0 = |y 555505 (ﬂr
Clzeol v

© Toanothuge = 2008 —sasicee (2
= %153 do 5

(or #1586 1 ypu ound paguesd )

(c¢) Find the monthly payment and the total finance charge if the mortgage is for 15 years.

R= 21000 = 500a. .05 (/"*
Aieo\v

\SOK — 235000
\rTV\CW\CQ@MM%Q DY « ( A

(o ®ap329.30 & %mvam Pcsm@wmﬂ
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12. (a) A person makes 25 semi-annual deposits of $1500 into an account earning 7% interest
compounded semi—annually. If the first deposit is made right away, then how much will there

be in the account right after the last deposit? - 2
1SbO 1KO0 5 -
] el bvewls .
O \ %

~ ot (2

(b) If after 15 deposits have been made, the interest rate changes to 8% compounded semi-
annually, then what must each of the last 10 deposits be in order to accumulate the same
amount of money as in part (a)?

58,4419
(<e0 Koo \590 X
— —, \ ‘
o W 24 o vadls
N :
S o

"\
%

_ 0 +)
(8) w2 \SOO{)\%\‘@%SQ\O@ * ><g"\%\%ﬁ% RS G UPISE |

1260102 X = 530203 — 20843043

X = #129%3% (U

Page 8 of 11




13.  Find the inverse of the following matrix.
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14. A bank wishes to invest $100,000 in three sources: bonds paying 4% annually, certificates
of deposit paying 3.5% annually and first mortgages paying 5% annually. The bank wants to
obtain an annual income of $4000 from the three investments. The total amount that the bank
invests in bonds and certificates of deposit must be triple the amount invested in mortgages.

(a) Ifx,y and z represent the amounts invested in bonds, certificates and first mortgages
respectively, write the above as a system of equations.

7@&%2 =\oo 000
o o35y +105 2 = 400 0,
Ky = 32 (U

(b) Solve the above system and hence determine how much the bank should invest in each source.

|06, 000 |
00,000 | &4 & X Q200
O

100,000
© -2
~\00,000_I¢z-%y

‘Q\a = - W’ ‘D“OL%@ =0 = Eﬁ“ bOtOOD V),
Ry = K¥S0000 75,600 =100,000 - =) L/,;S(@@o [\

dandd [uesr 25,000 T bonds ¢ Maraugens 3
450,000 N cexfieades % @%Cﬁéﬁ‘
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15. (a) A bond sold for $259.91 on January 1, 2000. It had semi-annual interest payments (the next

one on July 1, 2000) at a semi-annual coupon rate of 2% and matured on January 1, 2009. The
semi-annual yield rate on Jannary 1, 2000 was 2.5%. What was the face value of the bond to

the nearest dollar? _.a\ 4 7N \
AN s\ VO o
——% o buowhs
\

@) \
w0 Ayloo S \ot bl
‘ -8 ()
5 R@ = 1A= 0N Oy g+ ey (2
=\ (L q2e222187)
oo N = R0 @ *}
v

(b) On January 1, 2003, the same bond sold for $287.52. Find the semi-annual yield rate at that
time. (you may stop when the price is within $2 of the actual price)

| . -
o = 5e0(102) Az} + 9R0(1F L) @
ane P> 7o Ley=oz (1)

sdents way do auy & Mo &&Omd\%:

®) Y= oon = T = 9551
T= 006 =R = 29\ .
LT 001} D = B0 {”
= oo\ = Q= 9By sw—actuald U
- 0Ol = TR/e = o
f= o0 RO = 80 4%

@s@&\r\gw whyaen W% 4 @
e\ Ao
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