Exercise 1

AS289- Major Exam 1 (Code 1)

KFUPM, Department of Mathematics

Kroumi Dhaker, Term 222

How much more interest (in dollars) is earned on an investment today of $1,000 during the 4-th year assuming

effective annual compound interest of 5% rather than assuming annual simple interest of 5%

1.

2.

3.

0

4.3

7.9

10.8

12.2

Scenavis 4. su’nv\e ‘m\tm’fak 54
Tofered omount is 0.05x1000= 50 §
Scenard & a%nd'mt omnua,o om\peuyu:l amlerest 6{) s%
Ivteret amount is
4000 G{w‘oS)q_ 4000 (4+0.05) ’
— 4000<4.05%0.05
~ 51.4%

Ex‘\'(a. [X3 :Fat



Exercise 2

A bank customer takes out a loan of 500 with a 16% nominal interest rate convertible quarterly. The customer

makes payments of 20 at the end of each quarter.

Calculate the amount of principal in the fourth payment.
1. 0.0
2. 0.9
3. 2.7
4. 5.2

5. There is not enough information to calculate the amount of principal
Mo 46% 5 L=5e0 ; K=20
Nok thal | ﬁf'i' = S00x0.04=20.
Thon ; each ?mémml‘ will covcrmﬂﬂ Fhe imbaredt-



Exercise 3

The parents of three children, ages 1, 3, and 6, wish to set up a trust fund that will pay X to each child upon
attainment of age 18, and Y to each child upon attainment of age 21. They will establish the trust fund with

a single investment of Z.

Which of the following is the correct equation of value for Z7
X Y
V12 15 4 17 + V15 + 18 20

2. 3[Xv'® + Y]

1.

3. 3Xv3 + Yol + 018 4 ¢20]

U15+’l)18+1)20

1. (X +Y) S

5. X[012 4+ 0'® + 017 + Y]ol5 + 18 4 2]

Thi dear Mok Z = X [-vﬁ-\- N v\ﬂ_‘ﬁl[o}q\' m,‘?.w_ls]



Exercise 4

At a nominal interest rate of ¢ convertible semi-annually, an investment of 1000 immediately and 1500 at the

end of the first year will accumulated to 2600 at the end of the second year. Calculate .

1. 2.75%

2. 2.77% 'i'(ﬂ:"‘
T ;12
A0t £) A500-(tr) =260

5. 2.83% Lz[— X__: @‘t’ l:’:)l
4000)(7"4- 1500X —2600=0

—> A0X*445X-26=0
A:— A 62 —+ Lt‘x"Ox-zG = 4265

_ _45_\265_}, be smyecled
F)4= 2o o

X, = _15 «\1265 _ 4 098342
27 — a.o

A= = i = 2f{Xe-1) =0.02844




Exercise 5

Bruce and Robbie each open up new bank accounts at time 0. Bruce deposits 100 into his bank account, and

Robbie deposits 50 into her bank account. Each account earns the same annual effective interest rate.

The amount of interest earned in Bruce’s account during the 11-th year is equal X. The amount of interest

earned in Robbie’s account during the 17-th year is also equal to X.

Calculate X. ’Bfuw .
—

10 41
1. 28.00 'r' ¢ —:
2. 31.30 ,100 X
3. 34.60

4. 36.70 40 : o 40
| X = 400+t —100. Ueti] =100 1 (14}

50 <

1+ 46 . (16
Y = 80 Ul — 50w Uil = i (ftif

: 10 . .., .46 _(4i)° = i= S
fooi (ai) =50ill+d] - = 2=t 7;5;5;2%

= X= 501:(4+6)46:v, 38.3



Exercise 6

Jeff deposits 10 into a fund today and 20 fifteen years later. Interest is credited at a nominal discount rate of

d compounded quarterly for the first 10 years, and at a nominal interest rate of 6% compounded semiannually

thereafter. The accumulated balance in the fund at the end of 30 years is 100.

1.

Calculate d. .
t o d(‘l) lo FLe% 15 30
4.33% )1 '% % ‘)1.

2.

3.

4.

4.43% ‘—4:
4.53% 410 ? ‘20$

4.63% (J (Ln: (J

4.73%

- A 40
4100« (4+ °°6)30_—3~O x(41- _0_%6-) Ox ( —-‘.L-J,l.) =10

(/1 _ _g.)qog\; 0. 63336244

= dzu(4- 43?.5333?247')
% 0.6153



Exercise 7

An insurance company has an obligation to pay the medical costs for a claimant. Average annual claims costs

today are $5,000, and medical inflation is expected to be 7% per year. The claimant is expected to live an

additional 20 years. Claim payments are made at yearly intervals, with the first claim payment to be made

one year from today.

Find the present value of the obligation in the annual interest rate is 5%.

1.

2.

87,932 A 9 . . 20

‘ ! ; n 20
102,514 t z
114,611 5000::(4{'() SOOO(“*() 5000(4+f)
| )
. 122,634 whem r=%4
. Cannot be determined L:‘_ 5 z

y 4+ VO
— | 4+c

PV—.:. 5000 U‘Ef\ x

[

LT



Exercise 8

A perpetuity-immediate pays 100 per year. Immediately after the fifth payment, the perpetuity is exchanged
for a 25-year annuity-immediate that will pay X at the end of the first year. Each subsequent annual payment

will be 8% greater than the preceding payment. The annual effective rate of interest is 8%.

Calculate X Yeor 5 ..

1. 54 - 400 4‘;0 ’- |
vo Thevele of the pupeluly ofbr Hhe fin poymant -
4: 84 PV= -49—0- = 4350

4 .
5. 94 _ﬁu.b \A exo&(_% 1"\9. ?“Semt ~volua Qe HQ aMMMbJ
1 2 25

>‘( )é({{-f) ﬁ“dzy
PV= Xv+ X V) 4 X 'o-"s('f-t-r)w
—Xr Xvra o4 X (o8 vl =2 vlter]=1]
=25 Xv

25V a5




Exercise 9

To accumulate 8,000 at the end of 3n years, deposits of 98 are made at the end of each of the first n years and

196 at the end of each of the next 2n years. The annual effective rate of interest is . You are given (1+414)" = 2.

41. ,nm-'l n+2 an
%

o e

1. 11.25% '—glg QB 38 435 43‘6 U E‘G

Determine ¢

2. 11.75%

3. 12.25% 93 15 (4+ c..]z +136 Aj —~%000

T A, w 4 (ml -+4as~@)—— 2000

80 = 1= 0. 5
= 9 —~ 3000 => 4= 0.122



Exercise 10

Which of the following are characteristics of all perpetuities?

e (I) The present value is equal to the first payment divided by the annual effective interest rate..hl“ ,AOEQ

o (II) Payments continue forever. | k& not gg::{u,c
o (III) Each payment is equal to the interest earned on the principal. 2 |ge ?‘."&Wl;'c
1. (I) only (lyu“u-u{‘ " d;') WAPM
2. (IT) only below

3. (III) only
4. (1), (II) and (III)

5. The correct answer is not given above

SAon& o %emmtuc pmetliy O!— 4—-?
u{\‘—h t.—.:FZ o.md r=5 &
PV= 4 = 50#
A=Y ’
’[\\g’m*msf the givd' year s PVa=
fhe paymant is 4%

3.584 whik

10



Exercise 11

At an annual effective interest rate i, the present value of a perpetuity-immediate starting with a payment of

200 in the first year and increasing by 50 each year thereafter is 46, 530.

Calculate 3.
\ i (| 1

= { J
1. 3.25% 200 950 300
2. 3.50% I
3. 3.75% I — \ \ {mm!AiO}Q
4. 4.00% 450 S0 450 . .
5. 4.25% -+
- i } udﬂ‘wt'ﬁ

5'0 A00 450
_ 450 < A4 - R0 SO
up 530 = 452 +50<[ 145 ] = 20432

= U6530i7—200i-S0=0
= 46534%-204-5=0
A= (30 U4x(-5)<H1653 = 334160

i 30— 93,460 £0 & lagwaaﬁd
A= T 9,652

24653

11



Exercise 12

The present value of a 25-year annuity-immediate with a first payment of 2500 and decreasing by 100 each

year thereafter is X. Assuming an annual effective rate of 10%, calculate X.

1. 11,346 1 < 2'5
L ] ', o

2. 13,515 lfi‘.';ob 92100 100

3. 15,923

4. 17,396 X = /100 @‘A 5_5—]0.4.

5. 18,112 — /00~ 25 -a 5?'0.1

0.1
= 415,393

12



Exercise 13

An annuity due pays an initial benefit of 2 per year, with the benefit increasing by 5.25% every four years.

The annuity is payable for 40 payments.

Using an annual effective rate of 3%, calculate the future value of this annuity immediately after the last

payment.
L A T 3> 4 S 6 % 8 ... 39 Yo
276 g 9 & & 2,(1-\-1\ 2\\«) iﬂ\*ﬂ 9.(\4-() 2(‘1*7)3 2(}2./)8
3. 125 @/
4. 183 '-( 8 4o
ST ‘ .

.u_, ; zrq‘(m) 2 e
(@+L)) @+

(q.“,) '1) -V
%Jm ellckive jofenst vale
4 ‘7&(

FV: o?.bﬂh

=182.6%

13



Exercise 14

A 300,000 home loan is amortized by equal monthly payments for 25 years, starting one month from the time
of the loan at a nominal rate of 7% convertible monthly. Which of the following is closest to the total interest

paid during the last 10 years of the loan?

1. 71,820 N=25x12 =309 i L-..-. 300,000

2. 71,910
3. 72,530 L= i

. 5 4

4. 72,660

5. 77,050 4 0 m am&

During e \odt Aoyears, Phe Hofal print refaw' » OB %0,

while The Bl faammfo i 220K = 42001‘;_’

_YL\LY!, the 1‘01'-10 oy fauJ o(aring, s wad I s

120K 0B, = L= <1209, |
Q1004

= 34,82356

14



Exercise 15

Iggy borrows X for 10 years at an effective annual rate of 6%. If he pays the principal and accumulated interest
in one lump sum at the end of 10 years, he would pay 356.54 more in interest than if he repaid the loan with

10 level payments at the end of each year. Calculate X. I

" 1. 795

2. 805 OB, =X i=6%
3. 815 Og"um'i 10
4. 825 To\'aQ X [,'1*’*) = 4.06 X

5. 835 C)E'\'umiil s 3 10
— 3
X
=X=Ra =2 R=——
OB 4_010.06 amo.oe

15



Exercise 16

A loan is repaid with level annual payments based on an annual effective interest rate of 7%. The 8th payment

consists of 789 of interest and 211 of principal.

Calculate the amount of interest paid in the 18th payment

1. 415 = :r_"/o ; K__:';gﬂ .1-24'1= 4000$

2. 444

3. 556 ?RB‘: K‘\Y“‘:(- =144

4. 585

5. 612 =7 148 = K (4_47-“-1?)

-10 n-t
—K—~" P Ko
21

— 4000 — 4.0¥7'% 24
- 535

16



Exercise 17

A homebuyer borrows 250, 000 to be repaid over a 30-year period with level monthly payments beginning one
month after the loan is made. The interest rate on the loan is a nominal annual rate of 9% compounded

monthly. Find the amount of interest paid in the 30-th year.

1. 997
2. 1025 A z ; 3 360
3. 1078 = 4 } 4 ¢ —
R R & R
4. 1106 ‘ . 3°° . ‘:[.Sb/o
5. 1137 OB°= 250,000 [ A= }'—2—-- = O.
0Bo _ _ 90#l.55
— — P50
OB"quiﬂo.oo’ts = R a
36o|o.0015
0B ;= R a55)0.0085 = 22 00t 83
a4 33 350 o 36D

R R R
Amount b,‘ ‘ml'emo} in the 320-th jeour‘ s
AR _ 0B, g = 413631

17



Exercise 18

Hank purchases a $200,000 home. Mortgage payments are to be made monthly for 30 years with the first

payment to be made one month from the loan origination. The annual effective rate of interest is 5%.

Starting with the 100th payment, 400 is added to each payment in order to repay the mortgage earlier.
What would be the amount of the last payment.

1. 565 A 9 ! ) 260
9. 567 t ! . } - K‘
3. 1020 K K K

4. 1060 - L whem i= 12f195 -4 ~ o oWl %

5. 1460 ami

OBgq = Kz =170,462.91%

Now) weuse avew K'= K+4o0 =4460.1 §

i»170162.81
463 \T‘%G k=1 K‘ amc ‘2k| 4__4\)-" z? n= {“ (4'—. K! B

S

A

ln v
~458.39
il

We have 458m3s&1r ’oaﬁmm(}) 964‘160.'1'1. 1o

?

?aanwvlif :cz. 15  s3 458
L L) 4 — t :
' K'l ]é( k' K X

\ 4153

OBﬂﬂz K Q'FS—8]J: 4+ AV

158
= = [Bag—Klagg;) (i) = 568424

18



Exercise 19

You are given the following information about a loan of L that is to be repaid with a series of 16 annual

payments:
e The first payment of 2000 is due one year from now.
e The next seven payments are each 3% larger than the preceding payment.
e From the 9th to the 16th payment, each payment will be 3% less than the preceding payment.
e The loan has an annual effective interest rate of 7%.
Calculate L.
1. 20,689
2. 20,716
3. 20,775

4. 21,147

5. 22,137 /L -0 o“f

1 2 3 3 4f‘
‘L | ‘ ‘ 2000 1-0l34: 0948
/

g0 S0 13 2000n1.03 000,403 0.5F

Geomehic with 1;:0-03 Gesmabuc w“”\ &=-°'°3

L =2000 ond 72:2000,‘4.0310.3?

4+02) 8
_(Ae)® 3 41— (3
L= 9000 = / .(/HL) o l\)’sx 3000x4.03 0%, — /C—f':_
=%

— 20633.6>

19



Exercise 20

A borrower takes out a 50-year loan, to be repaid with payments at the end of each year. The loan payment
is 2500 for each of the first 26 years. Thereafter, the payments decrease by 100 per year. Interest on the loan
is charged at an annual effective rate of i (0% < i < 10%). The principal repaid in year 26 is X.

Determine the amount of interest paid in the first year.
1. Xv? L, 9 ; 0
A 25 26 A% T
[} [ (1

2. 250002%% — Xvu?°

1 ®e
[l

2 | ! K
‘2'5(;0 2U00 200 400

5 —Ag5\4
5. 25X1 OB‘ZS - 400@0:)‘2—611: :AOO% 'g - ——

X = 9500 — OByt = 100 A5
OB - aso0agg; + 1% (D"
V)
2
—2500 Aggii +V > 0Bsgs

2500

4. 2500 — Xv?

U’i

=7 14 = OBOJ:
— 2500 )+ 025 (2500

= 2500 —'\)'asx

20



