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Multiple Compounding Periods

Ex.1 Ali wishes to make a single deposit p at t=0 into a fund paying 15% per 

year compounded quarterly such that $ 1000 payments are received at t=1,2,3 and 

4 (periods are 3 month intervals), and a single payment of $7500 is received at 

t=12. What single deposit is required?      
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Solution

r = 15% per year compounded quarterly

r = 15% compounded quarterly

r = 15% per year per quarter

Let r denote the nominal annual interest rate for money and m denote the number 

of compounding periods in a year

𝑖 = Τ𝑟 𝑚 ⟹ 𝑖 = Τ0.15
4 × 100 = 3.75% per quarter

𝑷 = 𝑨
𝟏 + 𝒊 𝒏 − 𝟏

𝒊(𝟏 + 𝒊)𝒏
+ 𝑭(𝟏 + 𝒊)𝒏

𝑷 = 𝟏𝟎𝟎𝟎
𝟏 + 𝟎. 𝟎𝟑𝟕𝟓 𝟒 − 𝟏

𝟎. 𝟎𝟑𝟕𝟓(𝟏 + 𝟎. 𝟎𝟑𝟕𝟓)𝟒
+ 𝟕𝟓𝟎𝟎(𝟏 + 𝟎. 𝟎𝟑𝟕𝟓)−𝟏𝟐= $𝟖𝟒𝟕𝟑. 𝟏𝟐



Ex.2 If $10,000 is invested in a fund that pays interest at a rate of 16% per year 

compounded monthly, after 4 years how much will be in the fund?

Solution

First Solution

Effective annual interest rate

𝐼𝑒𝑓𝑓 = [ 1 + Τ𝑟 𝑚
𝑚 − 1] × 100

𝐼𝑒𝑓𝑓 = 1 + Τ0.16
12

12 − 1 × 100 = 17.227% per year compounded annually

𝐹 = 𝑃(1 + 𝑖)𝑛 = 10,000(1 + 0.1723)4= $18,884.77

0 1         2         3         4          years
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Ex.2 If $10,000 is invested in a fund that pays interest at a rate of 16% per year 

compounded monthly, after 4 years how much will be in the fund?

Solution

Second Solution

Monthly interest rate

𝑖 = Τ𝑟 𝑚 ⟹ Τ0.16
12 × 100 = 1.333% per month

𝐹 = 𝑃(1 + 𝑖)𝑛 = 10,000(1 + 0.01333)48= $18,884.77

0 48        months

$10,000

F



Ex.3 If $10,000 is invested in a fund that pays interest at a rate of 1% per month, 

after 4 years how much will be in the fund?

Solution

First Solution

Effective annual interest rate

𝐼𝑒𝑓𝑓 = [ 1 + Τ𝑟 𝑚
𝑚 − 1] × 100

𝐼𝑒𝑓𝑓 = 1 + 0.01 12 − 1 × 100 = 12.683% per year compounded annually

𝐹 = 𝑃(1 + 𝑖)𝑛 = 10,000(1 + 0.12683)4= $16,122.55

0 1         2         3         4          years

$10,000

F



Ex.3 If $10,000 is invested in a fund that pays interest at a rate of 1% per month, 

after 4 years how much will be in the fund?

Solution

Second Solution

Monthly interest rate

𝑖 = Τ𝑟 𝑚 ⟹ 1% per month

𝐹 = 𝑃(1 + 𝑖)𝑛 = 10,000(1 + 0.01)48= $16,122.26

0 48        months

$10,000

F



Ex.4 Saad borrowed $30,000 to buy a car; he will pay the loan with 10 equal 

monthly payments at a rate of 25% per year per quarter. Determine the loan 

monthly payments.

Solution

𝐼𝐾 = [ 1 + Τ𝑟 𝑚
ൗ𝑚
𝑘 − 1] × 100

𝐼𝑚𝑜𝑛𝑡ℎ𝑙𝑦 = 1 + Τ0.25
4

Τ4 12 − 1 × 100 = 2% per month

𝐴 = 𝑃(𝐴/𝑃 2%, 10) = 30,000(0.11133) = $3339.9

0      1      2      3      4      5      6      7      8      9    10          months

$30,000
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