Mathematical Studies Finance and Calculus Webinar by Joanna Kyprianou
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Method 1: 

We can solve this question graphically by opening a graphing document from the Home screen: 
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Then graphing our function: 
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To find the point with derivative equal to 35 press Menu then choose Analyze Graph then dy/dx:
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Then choose a point on your graph: 
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[image: Macintosh HD:Users:joannakyprianou:Desktop:Screen Shot 2018-09-01 at 2.26.09 PM.png]

Then drag the point down until you get to a gradient as close to 35 as possible:
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If you can’t quite get the value of 35 exactly, you may need to zoom in. Press Menu then choose Window/Zoom then Zoom - In: 
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Then choose a point close to your current point, and drag your point again until you get the required derivative of 35: 
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To find the coordinated of this point, press Menu then choose Geometry then Points & Lines: 
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Then choose Point On:  
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Then click on your point and you will get the coordinates: 
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So the x-coordinate of A is 0.5.
Method 2: 

We can also solve this problem in a calculator document, by solving the equation created by equating the derivative to 35. 

First open a calculator document: 
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Press Menu then choose Algebra then Numerical Solve: 
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Then type in your equation  for g’(x)=35 followed by a comma and x:  
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Again, we see the x-coordinate of A is 0.5.
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We can solve this question by letting creating an equation from g’(2) = 21, and letting nSolve solve the equation for us:  
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So k = 6.

[image: Macintosh HD:Users:joannakyprianou:Desktop:Screen Shot 2018-09-01 at 1.23.27 PM.png]

First we graph the equation in a graphing document: 
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Next we want to put a point on the curve where x = 2. Press Menu then choose Geometry then Points & Lines:
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Then choose Point On:
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Then click on your curve to put a point on the curve: 
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This is not the point we want. To change the x-coordinate, double click on the x-coordinate on the screen:
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Then you can enter the x-ccordinate that you want which in this case is 2. Then press enter. 
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If you can’t see your point you may need to zoom out by pressing Menu then choosing Window/Zoom then Zoom-Out:
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Once you can see the point, we want to graph a tangent at this point. So press Menu then choose Geometry then Points & Lines then Tangent: 
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Click on the point (2, 7): 
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And then we can see the equation of the tangent at the point (2, 7): 
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y = 21x - 35
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We could answer this question by using our graph to find the coordinates of the stationary points. However this would not be using the method suggested by the question. So it is important that students use their derivative and make it equal to 0 to solve an equation.

So we want to solve the equation , and we can use nSolve to do this. Students should make sure to write this equation in their answer booklets so that markers know that they are using the write method.

To solve the equation press Menu then choose Algebra then Numerical Solve: 
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Then enter the equation as well as x as the variable to solve for. Then press Enter:  
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We can see that one of the stationary points has an x-coordinate of 1. However, from the graph, we can see that there is another stationary point where x < 1.

So we grab the nSolve from before, but this time we must move to the right of the brackets and press CTRL then = to get the following: 
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Choose the vertical line then type the inequality x < 1. Then press enter to get the x-coordinate of the other stationary point.
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This time we can just use the graph to find the coordinate for us. Go to your graph page then press Menu then choose Analyze Graph then Minimum:
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Then choose a lower bound to the left of the minimum point: 
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Then an upper bound to the right: 
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Then the minimum point will appear: 
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So the y-coordinate of the minimum point is -3.
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Method 1: To work out the gradient just substitute x = 2 into f’(x) in a calculator document: 
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We can see the gradient at T is -24.

Method 2: Press Menu then choose Calculus:
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Then choose Numerical Derivative at a Point: 
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Leave the variable as x, but enter 2 for the value: 
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Then press OK to get the following: 
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Type in the original function in the brackets: 
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Then press enter to get the same gradient: 
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To find the gradient of a perpendicular line, we can divide -1 by the previous gradient: 
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Press enter to get the perpendicular gradient: 
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We could solve this using the unitary method and dividing 560 by 70%. But if a Studies is not confident in this technique, we can use the Finance Solver as a depreciation problem. 

Open a calculator document and press Menu then choose Finance then Finance Solver:
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Then you will get the following screen: 
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Each of these variables are explained below: 
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Enter the following values: 
N = 1 since we can think of this as just 1 time period of depreciation.
I = -30 since the rate is 30% and we are depreciating.
FV = 560
[image: Macintosh HD:Users:joannakyprianou:Desktop:Screen Shot 2018-09-04 at 7.56.38 PM.png]
To find the Original Value, we want to find the present value PV. So click in the PV box: 
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Then press Enter to get the answer in the PV box: 
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So the original price is $800.
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This is a compound interest problem so we can use the Finance Solver. Press Menu then choose Finance then Finance Solver:

[image: Macintosh HD:Users:joannakyprianou:Desktop:Screen Shot 2018-09-04 at 7.59.18 PM.png]

Enter N = 6, I = 75, PV = 560:
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Then scroll down and enter 12 for PpY and CpY since the interest is compounded monthly.
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We want to find the future value, so click in the FV box and press enter: 
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So the loan will amount to $805.68. So: 
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Again, we can use Finance Solver: 
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Since the interest is compounded monthly for 18 years, students can enter 18x12 for N. Then enter: I = 3.6, FV = 35300, PpY = 12, CpY = 12:
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Then click in the PV box and press enter: 
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So the value of x is $18483.03.
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Open Finance Solver: 
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Enter: I = 3.2, PV = -9000, FV = 35300, PpY = 4, CpY = 4: 
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Click in the N box and press Enter: 
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But this means there are 171.5 quarters, and we need to convert it to years. 
So press esc to go back to the calculator document then divide 171.5 by 4: 
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Press enter: 
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This is the number of years. We have to round up to get the required amount of money:
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Open a calculator document and open Finance Solver: 
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Enter N = 7 x 12, I = 4.5, PV = -5000:[image: Macintosh HD:Users:joannakyprianou:Desktop:Screen Shot 2018-09-12 at 5.07.22 PM.png]



Enter PpY = 12, CpY = 12:
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Click in the FV box and press enter to get your answer: 
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So the value of her investment will be6847.26 EUR.
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Again, open a calculator document and open Finance Solver: 
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Enter N = 10, PV = -7000, FV = 14000, PpY = 1, CpY = 1:
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Click in the I(%) box and press enter: 

[image: Macintosh HD:Users:joannakyprianou:Desktop:Screen Shot 2018-09-12 at 5.10.45 PM.png]

[bookmark: _GoBack]So the minimum rate is 7.18%.
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2
Consider fx)=3x-—, x=0.

The gradient of the curve at point A is 35.

Find the x—coordinate of point A.
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Finance Question 1

Juan buys a bicycle in a sale. He gets a
discount of 30% off the original price and
pays 560 US dollars (USD).

a) Calculate the original price of the bicycle.
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To buy the bicycle, Juan takes a loan of 560
USD for 6 months at a nominal annual
interest rate of 75%, compounded monthly.

b) Calculate the difference between the
original price of the bicycle and the total
amount Juan will pay.




image62.png
fx 1: Actions
L5 2: Number
x= 3: Algebra
f&) 4: Calculus
¥ S: Probability
X 6: Statistics - —
9] 7: Matrix & Vector 1: Finance Solver...
$¢ 2: TVM Functions
9: Functions & Pro|3: Amortization
4: Cash Flows
5: Interest Conversion
6: Days between Dates

4
4
4
4





image63.png
Finance Solver

Edit Future Value, FV





image64.png
Finance Solver

Edit Future Value, FV





image65.png
Finance Solver

PV:
Pmt:

PpY:
CpY:
PmtAt:

-805.67828655243)

2 7]
.

END

Edit Future Value, FV





image3.png
-10





image66.png
Difference = 805.68-800=$5.68
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Finance Question 2

Arthur invested x EUR in an account that
pays a nominal annual interest rate of 3.6%,
compounded monthly. After 18 years he will
have 35300 EUR in the account.

a) Calculate the value of x.
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Jacob invested 9000 EUR for # years. The
investment has a nominal annual interest
rate of 3.2% and is compounded quarterly.
After n years, the investment will be worth
35300 EUR. |

b) Find the value of #.
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b) Find the value of #.
n=43
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Finance Question 3

Pierre invests 5000 euros in a fixed deposit
that pays a nominal annual interest rate of
4.5%, compounded monthly, for seven years.
a) Calculate the value of Pierre’s investment
at the end of this time.




image80.png
fx 1: Actions
L5 2: Number
x= 3: Algebra
f&) 4: Calculus
¥ S: Probability
X 6: Statistics - —
9] 7: Matrix & Vector 1: Finance Solver...
$¢ 2: TVM Functions
9: Functions & Pro|3: Amortization
4: Cash Flows
5: Interest Conversion
6: Days between Dates

4
4
4
4





image81.png
Finance Solver

Edit Number of Payments, N





image82.png
Finance Solver

Edit Payments / Y1, PpY





image83.png
Finance Solver

PV:
Pmt:

o [ I

PpY:
CcpY:
PmtAt:

12

D

END

Finance Solver info stored into
tvm.n, tvm.i, tvm.pv, tvm.pmt, ...





image84.png
Carla has 7000 dollars to invest in a fixed
deposit which is compounded annually. She
aims to double her money after 10 years.

b) Calculate the minimum annual interest rate
needed for Carla to achieve her aim.
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Mathematical Studies Finance and Calculus
Webinar by Joanna Kyprianou

Cateuus Question 1

Consige b

o3

The gradent of h cuve st pont A s 35.
Findthe x-coordinate ofpintA,

e e s usin el b i g e o -

[SL 1oL L)

Then rahing urfucton:




