OCR C3 Solutions
June 2003

	1 (i)
	The range of f is f(x) ≤ 10



	(ii)
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	2
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Square both sides to remove modulus:  
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Expand out brackets:  
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Rearrange so that RHS is 0:  
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Factorise: 
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So either x = 0 or x = 2/7

	
	

	3 (i)
	Substitute m = 25 into the formula:  
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Divide by 180:  
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Take natural logs:  
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Divide by -0.017:
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(to 3sf)

	(ii)
	To find the RATE you need to DIFFERENTIATE:
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Substitute in t = 55:  
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	4 (a)
	Formula for volume of revolution about x-axis is  V = 
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   (LEARN THIS!!)
So here:  V = 
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Therefore:  V = π(4ln5 – 4ln1) = 4π(ln5 – ln1) = 4π(ln(5/1)) = 4πln5

Note:  An exact answer is required so you give your answer in terms of logs.



	(b)
	The width of each interval is 
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Produce a table of values – the values of x must go from 1 to 5 in steps of h = 1.  The values of y are calculated using the equation 
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The formula for Simpson’s rule is:
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This formula is in the formula book.

So applying this here:
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	5(i)
	Using the trigonmaetry addition rules from the formula book: 
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Comparing this with 
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 we see that:
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We get R by squaring both equations and adding:
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   (since 
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Therefore:  
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We get α by dividing the equations:  tanα = 2/3





So
α = 33.7°.

Therefore  
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	(ii)
	Solving 
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using the answer to (i).

To find θ the steps are:
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We now subtract 33.7 from these two values:



θ = 42.4°  or  70.2°

	
	

	6 (a)
	We differentiate y = x lnx   using the product rule.
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So  
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Stationary points occur where 
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This means lnx = -1  so  x = e-1 = 1/e.


	(b)
	We differentiate this equation using the quotient rule.
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Therefore,  
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Stationary points occur where the derivative is zero.  A fraction is zero if the top is zero.
Since c is a non-zero constant, the derivative of the given curve will never be zero.

There are therefore no stationary points.

	
	

	7 (i)
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	(ii)
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	(iii)
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 is equivalent to solving  
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Using the result 
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The solutions of tanx = 1.5  are x = 0.983  or  x = 0.983 + π = 4.12   (to 3SF)

The solutions of tanx = -3  are  x = -1.25  or  x = -1.25 + π = 1.89  (to 3SF).

But  x = -1.25  is not in the correct range.  An equivalent angle is -1.25 + 2π = 5.03.

So, the solutions are x = 0.983, 4.12,  1.89,  5.03.

	
	

	8 (i)
	The x coordinate of P occurs where 
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When x = 5.2,  
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When x = 5.3,  
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There is a sign change between 5.2 and 5.3.  Therefore the x-coordinate of P lies between 5.2 and 5.3.



	(ii)
	The x-coordinate of P satisfies:  
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Take logs:  
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So:
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	(iii)
	The iterative formula would be:  
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These are settling down to x = 5.29  (to 2 dp).

	(iv)
	The area of R is the area trapped between 2 curves.
It can be calculated as:


Area = 
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Substitute in the limits:


Area = 
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So
Area = 3.78 (3sf)

	
	

	9 (i)
	The transformations taking y = f(x) to y = f(ax + b) are:

Translation b units to the left

Stretch s.f. 1/a in the direction of the x-axis.

So the 3 transformations taking 
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Translation 7 units to the left


Stretch s.f. 1/m in the direction of the x-axis.


Translation 4 units down.



	(ii)
	f is a one-one function as each value of y corresponds to a unique value of x (and vice versa).
To find the inverse function:
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So
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	(iii)
	The graphs of y = f(x) and y = f-1(x) are reflections of each other in the line y = x.
If either curve were to cross the line y = x, then the other would also therefore have to cross at the same place. 

Since the curves do not meet this cannot happen.
So, neither curve crosses the line y = x.

Consider the equations 
[image: image59.wmf]x

m

x

or

x

x

f

=

-

+

=

-

7

)

4

(

)

(

2

1

.

This equation simplifies to 
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Since this equation must have no roots, the determinant must be negative.

Remember that the determinant of the quadratic 
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So,  we have (8 – m)2 – 36 < 0.

This is equivalent to (8 – m)2 < 36.

Solving this inequality we get  
-6 < 8 – m < 6.






-14 < -m < -2

So




14 > m > 2.

Therefore the set of possible values of m is 2 < m < 14.
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