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Math Problem

1. The wait times at the Pirates of the Caribbean ride in Disneyland are normally
distributed with a mean of 20 minutes and a standard deviation of 5 minutes. Let W
represent the event.

a)What is the probability that you wait longer than 30 minutes?
Solution:

Values are converted into standard normal distribution using the formula:

where X is raw value, p— mean, o — standard deviation.
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30—20
5

P{W>30}=1-P{Z< }

P{W>30}=1-P{Z <2}
From the normal distribution table: P{Z < 2} = 0.97725.
Thus, P{W > 30} =1 - 0.97725 = 0.02275 = 0.0228 (rounded off to 4 decimal places).
Answer: 2.28%.
b)What is the probability that you wait less than 20 minutes?
Solution:

20—20
5

P{W <20} =P{Z< }

P{W <20|=P{Z <0}
From the normal distribution table, P{Z <0} = 0.5.
Answer: 50%.
c)What is the probability that you wait between 10 and 20 minutes?

Solution:

10—20

=}

P{0<W<20} =P{Z<0}-P{Z<

P{10<W <20} =P{Z <0} - P{Z <-2}

Using the probability values from the normal distribution table and substituting them into the equation:
P{10 < W < 20} =0.5 - 0.02275 = 0.47725 = 0.4773 (rounded off to 4 decimal places).

Answer: 47.73%.

2. You work at a bank and a customer wants to open a 10-year CD account. You tell
them that there is an account that would be perfect for them. It has a 2.35% interest rate
that is compounded weekly. The customer is confused about the compounding periods and
just wants to know the simple interest. So, you calculate the effective rate for them. What
would it be? Round to two decimal places.

Solution:
Effective Annual Rate (EAR) = (1 + ’Eé,é"— 1

where i is the given interest rate (in this case, the weekly interest rate is 2.35% = 0.0235),

n is the number of compounding periods (in this case, 52 weeks in a year).
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Thus:

0'%2235 (4”1 =0.023772866

EAR = (1 +

EAR = 0.023772866 x 100% = 2.38% (rounded off to 2 decimal places)
Answer: 2.38%.

3. You also had a customer who wanted to take out a loan that is continuously
compounded. They only needed a loan of $50,000 and they want to pay it back in 5 years.
You offer a rate of 2.78%. They are curious how much they would actually end up paying
back. What is the amount you tell the customer they would end up paying?

Solution:
Given: initial amount = $50,000; time = 5 years; interest rate (2.78%) = 0.0278.

Continuously compounded interest = principal amount x [(g™*""* ¢y _ 1] = $50,000 x x [(
0085 1y _ 1] = $7,456.205.

Amount the customer would end up paying = initial amount (loaned amount) + continuously
compounded interest = = $50,000 + $7,456.205 = $57,456.205.

Answer: $57,456.205.

4. Eli bought a home 3 years ago. To buy the home he had to take out a 30-year fixed
rate loan for $345,000 at an interest rate of 2.15%. After making the monthly payments for
3 years, Eli decides to leave the state. How much equity does he have in the house?

Solution:
Given: loan amount (P) = $345, 000; loan duration (n) = 30 years = 360 months; interest rate
= 2.15% ; monthly interest rate (r) = 2.15% /12 = 0.179% = 0.00179.
The monthly payment is calculated using the formula below:
Monthly payment = P ¢

0.003407706789
0.903746809

Monthly payment = $345,000¢ = $345,000 x ( ) ~ $1300.87

(rounded off to 2 decimal places).

The present values of the respective monthly payments can be calculated using the formula:

FV
(1+r)"

PV =

For example, the 1%, 2 | and 3" monthly payments are calculated as:
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1300.87
V= (1+0.00179 - 683.3209088;

1300.87
V= (1+0.00179 ) = 684.5440532;

1300.87 .
= 38 = . , respectively.
\% L+ IRII78) 685.7693871, respectively

The rest of the PVs are calculated all the way to the 36™ month.

The summation of the principal payments made for the first 36 months can be calculated using
geometric progression formula:

_a(r"-1)
Su= 7(1"—1)

where:

mont hly payment
YLDWTET _ 130087 _ 683 3209088;

(1+r") it

a (the first term) =

T,  684.5440532
T, , 683.3209088

r (the common ratio) = =1.00179;

n = 36;
36
; ) - 45.44093955
S.= L 3209088(1 Ol73 1) = ¢ = $25385.99975 = $25.386 (rounded off to the
(1.00179—1) 0.00179
nearest

whole number).

Summing these payments provides the equity of the house that can be expressed as a

t 'MXIOO‘V =7.36%
percentage: $345,000 0 = 7.36%.

Answer: $25.386 or 7.36%.



