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Calculus 
 

Question 1. 
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Question 2. 

 

Note: (10 – t/200) could also be equal to -8 here. 
However, if you solve this, you will get t = 3600 seconds 

i.e. 60 minutes. 
The question tells us that the cylinder is only leaking for 
20 minutes, so t = 3600 seconds cannot be the solution. 
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Question 3. 
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Probability 
Question 4.  
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Question 5. 
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Statistics  
 

Question 6. 
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Question 7.   
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Question 8. 
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Financial Maths 
 

Question 9. 
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Other Requested Topics 
 

Question 10. Logs 

 

Remember your logarithm rules 

Logarithm product rule logb(x ∙ y) = logb(x) + logb(y) 

Logarithm quotient rule logb(x / y) = logb(x) - logb(y) 

Logarithm power rule logb(x y) = y ∙ logb(x) 

Logarithm base switch rule logb(c) = 1 / logc(b) 

 

So, 

logc x + logc (cx) 

logc x  

logc x = logc (x^1/2) = (1/2).logc x = (1/2).p 

logc (cx) 

logc (cx) = logc (c) + logc (x) = 1 + p 

 

Therefore, 

logc x + logc (cx) = (1/2).p + 1 + p = (3/2).p + 1 
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Question 11. Functions and Inequalities 
 
Solve 

 2x + 8y – 3z = -1 

 2x – 3y + 2z = 2 

 2x + y + z = 5 

Consider the first two: 

 2x + 8y – 3z = -1 

 2x – 3y + 2z = 2 

And the last two: 

 2x – 3y + 2z = 2 

 2x + y + z = 5 

Eliminate the x’s to get equations in terms of y & z only 

 2x + 8y – 3z = -1 

 2x – 3y + 2z =  2  

           11y – 5z = -3  Call this equation A 

 2x – 3y + 2z = 2 

 2x +   y +   z = 5 

       - 4y  +  z = -3 Call this equation B 

 

Use A & B to solve for y & z 

11y – 5z =  - 3 This is equation A 

 -20y + 5z = -15 This is 5 times equation B 

 -  9y           = -18 

    y = 2 
Substituting this into A gives: 

 11 * (2)  - 5z = -3 

 -5z = -25  z = 5 

Now we have y = 2 & z = 5 

Fill these into one of the original equations to find x 

Picking the first (2x + 8y – 3z = -1) gives: 

 2x + 8 * (2) – 3 * (5) = -1 

 2x +16 – 15 = -1 
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 2x = -2  x = -1 

So solution is  

 x = -1, y = 2, z = 5 

Let’s check if this works. 

Pick the second equation (2x – 3y + 2z = 2 ) 

 and see if the solutions work 

2 * (-1) – 3 *(2) + 2 * (5) = 2 

 – 1  – 6 + 10 = 2 

This is true, therefore solutions are correct 

Note: You don't need to do this but it can be a handy check if the numbers look odd 

(b) (i) 

f(x) = |x-3| 

g(x) = 2 

Consider the points: 

 What’s happening at A & B? 

 f(x) & g(x) are intersecting, so f(x) = g(x) 

  or |x – 3| = 2 

 We know y = 2 but we need to solve for x, this can be done by: 

- Removing modulus to give 2 function 
- Squaring both side 

Removing the modulus 

 If |x-3| = 2, then 

  x – 3 = 2, or 

  x – 3 = -2 

Solving both 

 x – 3 = 2   x – 3 = -2 

 x = 5                 x = 1 

Since A comes before B: 

 A = (1, 2)  B = (5, 2) 

Squaring both sides 

 Squaring both sides of: |x – 3| = 2 

gives 

 x2 – 6x + 9 = 4 
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 x2 – 6x + 5 = 0 

This is a quadratic which solves as: 

 (x - 5)(x - 1) = 0 

So roots are x= 5 & x = 1  

 Remainder is as above! 

Consider C next 

 What’s happening here? 

 f(x) = 0, so |x – 3| = 0 

 We know y (= 0) but need x 

Modulus is redundant (zero is always zero!), so just solve: 

 x – 3 = 0 

 x = 3 

So, C = (3, 0)  

Finally, consider D 

 Here x = 0 so we need to find y 

 So find f(0) 

 f(0)= |0 – 3| 

  = |-3| = 3 

So, D = (0, 3) 

(ii) 

Says “hence, or otherwise” so try to use what we’ve already done! 

Looking back to (i), this question is essentially asking when f(x) < g(x) 

Lets look at the graph again: 

 This occurs between A & B 

So, |x – 3| < 2 when it lies between x = 1 & x = 5  

 (Stripping out what we know about A & B from part (i)) 

Or, in maths “language” 

 |x – 3| < 2 when 

  1 < x < 5 

Note: It is possible to solve this by squaring both sides but this is overkill here because you’ve done most of the 

work in part (i)! 

Note: Looking at the graph this seems reasonable as C 
lies about half way between A & B. This can be a useful 

check on the reasonability of the answer! 


