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FINANCE, GROWTH AND DECAY 

 

Worked Example (November 2010 Q7.1) 

 

Solution 

 

 

 

 

 

 

 

Compound Growth 

Formula: 𝑨 = 𝑷(𝟏 + 𝒊)𝒏 

A   = The final amount 

P   = The initial amount 

n   = number of years  

i   =  interest rate in decimals 

 

Simple Growth 

Formula: 𝑨 = 𝑷(𝟏 + 𝒏. 𝒊)  

A   = The final amount 

P   = The initial amount 

n   = number of years 

i   =  interest rate in decimals 
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Solving for 𝒏  

  

 

Worked Example (November 2011 Q7.1) 

 

Solution 

 

 

 

 

 

 

 

Simple Decay 

(Straight line depreciation) 

Formula: 𝑨 = 𝑷(𝟏 − 𝒏. 𝒊) 

A   = The final amount 

P   = The initial amount 

n   = number of years  

i   =  interest rate in decimals  

N.B the initial amount is bigger than the 

final amount 

 

Compound Decay 

(reducing balance depreciation) 

Formula: 𝑨 = 𝑷(𝟏 − 𝒊)𝒏 

A   = The final amount 

P   = The initial amount 

n   = number of years  

i   =  interest rate in decimals  

N.B the initial amount is bigger than the 

final amount 
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Nominal and Effective Interest rates 

Nominal Rate 

The rate quoted, and compounding periods are different: 

e.g. 10% p.a. compounded quarterly 

 

Effective Rate 

The rate quoted, and compounding periods are the same: 

e.g. 10% p.a. compounded annually 

       5% per month compounded monthly 

 

Formula to convert from nominal rate to effective annual rate (and vice 

versa) 

1 1
m

nom
eff

i
i

m

 
 
 

+ = +
  

effi
 = effective annual rate 

nomi  = nominal rate 

m  = number of compounding periods per year 

 

 

 

 

 

 

 

 

 

http://www.jenntc.co.za/


JENN TRAINING AND CONSULTANCY www.jenntc.co.za 
 

Page 7 of 56 

 

Future Value Annuity 

 

Formula: 𝑭 =
𝒙[(𝟏+𝒊)𝒏−𝟏]

𝒊
 

  𝑭 =  Future value 

𝑥 =  fixed regular payments 

𝑛 =  number of payments 

𝑖 =  interest rate in decimals  

 

When there is “𝒙 “ immediate payment made, and the last payment is made at the end 

of the period: 

 Use the following formula: 𝑭 =
𝒙[(𝟏+𝒊)𝒏+𝟏−𝟏]

𝒊
 

 

When there is an immediate payment made of an amount that is not 𝒙 , say 𝒕 , and the 

last payment is made at the end of the period: 

 Use the following formula: 𝑭 = 𝒕(𝟏 + 𝒊)𝒏 +
𝒙[(𝟏+𝒊)𝒏−𝟏]

𝒊
 

 

When payments are made at the beginning of each period or when payments are made 

at the end of each period and the last payment is made, for an example 1 month before 

the end of the period if interest is compounded monthly: 

 Use the following formula: 𝑭 =
𝒙[(𝟏+𝒊)𝒏−𝟏]

𝒊
× (𝟏 + 𝒊)𝒏 

 

Sinking Fund 

Sinking fund is an amount that is invested to replace something (e.g. Vehicle, 

Machinery) in future. We use future value annuity to save money in regular 

intervals for the money to be used in future. 

N.B Sinking fund (when the amount is not stated)  

=  𝑵𝒆𝒘 𝒑𝒓𝒊𝒄𝒆 𝒂𝒇𝒕𝒆𝒓 𝒊𝒏𝒇𝒍𝒂𝒕𝒊𝒐𝒏  −  𝑩𝒐𝒐𝒌 𝒗𝒂𝒍𝒖𝒆/𝑺𝒄𝒓𝒂𝒑 𝒗𝒂𝒍𝒖𝒆 
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Worked Example (November 2012 Q7.1) 

 

Solution 
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Present Value Annuity 

 

Formula: 𝑷 =
𝒙[𝟏−(𝟏+𝒊)−𝒏]

𝒊
 

  𝑷 =  Present value (loan amount) 

𝑥 =  fixed regular payments 

𝑛 =  number of payments 

𝑖 =  interest rate in decimals  

 

Interest paid 

Interest amount paid = All payments made −  loan amount 

 

Balance on the loan 

Balance = 𝑃(1 + 𝑖)𝑛 −
𝑥[(1+𝑖)𝑛−1]

𝑖
             

OR 

Balance = 
𝒙[𝟏−(𝟏+𝒊)−𝒏]

𝒊
 

 

 

Worked Example (November 2010 Q7.2) 

 

 

 

𝒏 → number of payments left 

http://www.jenntc.co.za/


JENN TRAINING AND CONSULTANCY www.jenntc.co.za 
 

Page 10 of 56 

 

Solution 

 

7.2.2 
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ACTIVITIES 
 

Finance, Growth and Decay 

(May/June 2024) 
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(May/June 2023) 

 

(May/June 2022) 
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STATISTICS AND REGRESSION 
 

Measures of Central Tendency for Ungrouped Data 

 

N.B Data must be arranged in ascending order before calculating the median 

 

Range as a Measure of Dispersion 

𝑅𝑎𝑛𝑔𝑒 =  𝐵𝑖𝑔𝑔𝑒𝑠𝑡 𝑉𝑎𝑙𝑢𝑒𝑠 −  𝑆𝑚𝑎𝑙𝑙𝑒𝑠𝑡 𝑉𝑎𝑙𝑢𝑒 

 

Measures of Central Tendency for Grouped Data 

Estimated Mean = 
∑ 𝑓.𝑥𝑖

∑ 𝑓
 

𝑓 →frequency 

𝑥𝑖→the class midpoint 

 

Calculating 𝑥𝑖 

𝑥𝑖 =
1

2
(𝑙𝑜𝑤𝑒𝑟 𝑐𝑙𝑎𝑠𝑠 𝑙𝑖𝑚𝑖𝑡 + 𝑢𝑝𝑝𝑒𝑟 𝑐𝑙𝑎𝑠𝑠 𝑙𝑖𝑚𝑖𝑡) 

 

 

 

Modal Class 

 

 

The class with the highest frequency 
 

 

 

 

 

 

http://www.jenntc.co.za/


JENN TRAINING AND CONSULTANCY www.jenntc.co.za 
 

Page 14 of 56 

 

Class With Median • Position of median for grouped data →
1

2
𝑛 

• Calculating class with median → add the 

frequencies from the top to locate the class with 

the median: 

 

 

 

 

 

 

N.B position of median =
1

2
𝑛 =

1

2
(32) = 16 

  

Five Number Summary and Box and Whisker Plot 

FIVE NUMBER SUMMARY  
  

1. Minimum value  

2. Lower quartile 𝑄1  

3. Median 𝑄2 

4. Upper quartile 𝑄3  

5. Maximum value  

BOX AND WHISKER PLOT 
A box and whisker plot is a visual representation of the five 

number summary.  

                                
 

  

Identifying Outliers 
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Histograms 

 

Frequency Polygons 
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Distribution of The Data 

Symmetrical Positively Skewed 

(Skewed to The Right) 

Negatively Skewed 

(Skewed to The Left) 

 

 
 

 

 

  
 

 

   
Mean = Median Mean > Median Mean < Median 
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Ogives (Cumulative Frequency Curves) 

To find the cumulative frequency,   

• Add up the frequencies as you go down the frequency table.  

• The last value of cumulative frequency must be equal to the total 

sum of all frequencies. 

Always remember when drawing cumulative frequency curve, points to be 

plotted are the upper-class boundary against the cumulative frequency. 
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Variance and Standard Deviation of Ungrouped Data 

• Standard deviation is a measure of dispersion (spread of data) about the mean. 

• Standard deviation = √𝑉𝑎𝑟𝑖𝑎𝑛𝑐𝑒 

o Therefore, Variance is the (𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛)2   

We use the following symbol for standard deviation → 𝜎 

N.B Always use a calculator to calculate variance or standard deviation 

Interpretation of Standard Deviation 

• The bigger the standard deviation → The more data is spread out 

• The smaller the standard deviation → The less data is spread out 

• One Standard Deviation Interval → (𝑥̅ − 𝜎; 𝑥̅ + 𝜎) 

• Two Standard Deviation Interval → (𝑥̅ − 2𝜎; 𝑥̅ + 2𝜎) 

 

Example (Calculating mean and standard deviation (Ungrouped data)) 

Given data in the table below, determine the mean and standard deviation: 

𝒙 2 5 7 

Solution 

In the following steps we used the calculator CASIO fx-82ZA PLUS II 
Step 1 Press Mode button 

 
Step 2 Press number 2 for STAT 

 
Step 3 Choose 1-VAR by pressing number 1 

 
Step 4  In the X-column, enter all x-values, one after the other by 

pressing = after each entry. 
 

Step 5 Press AC button →Press SHIFT button→Press the number 1 

 
Step 6 Choose Var by pressing the number 4 

 
Step 7 Press the number 2 followed by = to get the mean and press 

the number 3 followed by = to get the standard deviation. N.B 

After getting each value, you need to repeat steps 5 – 6 to 

get the value in step 7. Press the AC button after getting 

each value. 

Mean = 4,67 

Standard Deviation = 2,05 

N.B to get back to the normal (Comp.) mode, press MODE button followed by 

number 1 
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Example (Calculating mean and standard deviation (Grouped data)) 

Given data in the table below, determine the estimated mean and standard deviation: 

Class Frequency 

𝟓 < 𝒙 ≤ 𝟏𝟎 4 

𝟏𝟎 < 𝒙 ≤ 𝟏𝟓 5 

𝟏𝟓 < 𝒙 ≤ 𝟐𝟎 8 

 

Solution 

Class Frequency 𝒙𝒊 (class midpoint) 

𝟓 < 𝒙 ≤ 𝟏𝟎 4 7,5 

𝟏𝟎 < 𝒙 ≤ 𝟏𝟓 5 12,5 

𝟏𝟓 < 𝒙 ≤ 𝟐𝟎 8 17,5 

 

In the following steps we used the calculator CASIO fx-82ZA PLUS II 
Step 1 Since we are dealing with grouped data, we must first turn on the frequency feature as follows: Press 

SHIFT →MODE→Down Arrow (from REPLAY button)→ 

Choose STAT by pressing 3→ B Choose ON by pressing 1.  

Step 2 Press MODE → Choose STAT by pressing 2 

 
Step 3 Choose 1-VAR by pressing number 1 

 
Step 4  In the X-column, enter all class midpoint values, one after the 

other by pressing = after each entry. Then move to the 

Frequency column and enter corresponding frequencies. 
 

Step 5 Press AC button →Press SHIFT button→Press the number 1 

 
Step 6 Choose Var by pressing the number 4 

 
Step 7 Press the number 2 followed by = to get the estimate mean 

and press the number 3 followed by = to get the estimate 

standard deviation. N.B After getting each value, you need 

to repeat steps 5 – 6 to get the value in step 7. Press the AC 

button after getting each value. 

Estimate Mean = 13,68 

Estimate Standard Deviation = 4,03 

N.B to turn off the frequency follow Step 1 (but choose 2 to turn OFF) 

N.B to get back to the normal (Comp.) mode, press MODE button followed by 

number 1 
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Worked Example 1 (November 2008 Q9) 

 

Solution 

 

9.2 𝜎 = 3,95 
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Worked Example 2 (November 2008 Q10) 

 

Solution 
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Regression Line (Line of Best Fit or The Least Squares Line) 

 

Formula to find the predicted 𝑦 −value (𝑦̂): 𝒚̂ = 𝒂 + 𝒃𝒙 

N.B Use a calculator to find the value of 𝒂 and 𝒃. 

 

Example (Finding the equation of regression line) 

Given data in the table below, determine the equation of line of best fit: 

𝒙 2 5 7 

𝒚 5 9 13 

 

Solution 

In the following steps we used the calculator CASIO fx-82ZA PLUS II 
Step 1 Press Mode button 

 
Step 2 Press number 2 for STAT 

 
Step 3 Choose option 2: A+BX by pressing the number 2 

 
Step 4 In the X-column, enter all x-values, one after the other 

by pressing = after each entry. 

Then move to the Y-column, enter all y-values, one after 

the other by pressing = after each entry. 

 
 

Step 5 Press AC button →Press SHIFT button→Press the 

number 1 

 
Step 6 Choose 5:Reg by pressing the number 5 

 
Step 7 Press the number 1 followed by = to get the value of A, 

and press the number 2 followed by = to get the value of 

B. You can also get the value of r (correlation 

coefficient). N.B After getting each value, you need to 

repeat steps 5 – 6 to get the value in step 7. Press the 

AC button after getting each value. 

A = 1,63 

B = 1,58 

r = 0,99 

The equation of line of best fit is then 𝒚̂ = 𝟏, 𝟔𝟑 + 𝟏, 𝟓𝟖𝒙 

 
N.B to get back to the normal (Comp.) mode, press MODE button followed by 

number 1 
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Drawing the line of best fit 

 

Approach 1 

Substitute any two 𝑥 −values from the table to get the predicted 𝑦 −values. 

Then plot the two points and join them. 

N.B Ensure that your line is long enough to cover the  

 

Approach 2 

Determine the mean point and the y-intercept, then join the two points. 

 

To determine the mean point, use the example on the previous page, follow 

steps 1 – 5, then the following steps: 
Step 6 Choose 4:Var by pressing the number 4 

 
Step 7 Press the number 2 followed by = to get the 

mean for 𝒙, and press the number 5 

followed by = to get the mean for 𝒚. N.B 

After getting each value, you need to 

repeat steps 5 – 6 to get the value in step 

7. Press the AC button after getting each 

value. 

𝒙̅ = 𝟒, 𝟔𝟕 

𝒚̅ = 𝟗 

∴ 𝒎𝒆𝒂𝒏 𝒑𝒐𝒊𝒏𝒕 𝒊𝒔 (𝟒, 𝟔𝟕 ;  𝟗) 

 

 

 
N.B When drawing the line of best fit, ensure that the line is long enough to cover 

the grid, see below: 
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Correlation Coefficient 

• Correlation coefficient (r) indicates the strength of the relationship 

between the two variables. Use calculator to calculate r (See example 

on page 80) . 

• –1 ≤ r ≤ 1 

 

Reading/Describing Correlation Coefficient 

 

Worked Example (November 2022 Q1) 
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Solution 
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ACTIVITIES 
Statistics and Regression 

(May/June 2024) 
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ANSWER QUESTION 1.2 HERE: 
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ANSWER QUESTION 2.1 AND 2.2 HERE: 
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(May/June 2023) 
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ANSWER QUESTION 2.3 HERE: 
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(May/June 2022) 
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ANSWER QUESTION 1.2 AND 1.3 HERE: 
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ANALYTICAL GEOMETRY 
Straight Lines 
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Collinear points → Two or more points are called collinear if all points lie on 

the same straight line. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

             

                 𝜽 = 𝐭𝐚𝐧−𝟏(𝒎)                                              𝜽 = 𝐭𝐚𝐧−𝟏(𝒎) + 𝟏𝟖𝟎° 

 

 

 

 

 

 

 

 

 

∴ 𝒎𝑨𝑩 = 𝒎𝑩𝑪 = 𝒎𝑨𝑪 

𝑰𝒏𝒄𝒍𝒊𝒏𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒂 𝒍𝒊𝒏𝒆 

𝒎 > 𝟎 𝒎 < 𝟎 
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Properties of Quadrilaterals 
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Worked Example 1 (November 2012) 
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Solution 
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Worked Example 2 (November 2009) 

 

Solution 
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Equation of A Circle 
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Worked Example 1 (Feb. – March 2010) 

 

Solution 
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Worked Example 2 (Feb. – March 2011) 

 

 

Solution 
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ACTIVITIES 
 

Analytical Geometry 

(May/June 2024) 
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(May/June 2023) 
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(May/June 2022) 
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SECTION 5: INFORMATION SHEET 
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