C4 Specimen Paper
Solutions
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So the quotient is 
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 and the remainder is 2.

	
	

	2 (i)
	We use the formula:  
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So,  
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	(ii)
	The formula 
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 is valid if -1 < x < 1.
So our expansion is valid if -1 < -2x < 1,    i.e. if -0.5 < x < 0.5.

	
	

	3
	We use integration by parts with 
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So, 
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Therefore,  
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	4 (i)
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	(ii)
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Since 
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, E lies one third of the way along the line joining A to B.

	
	

	5 (i)
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Putting this together we get:
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So:  
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i.e.
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	(ii)
	If the tangent is parallel to the x-axis, then 
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.  This happens when the top of the fraction (i.e. the numerator) is 0.
So we have 
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If we substitute this expression into the equation of the curve:
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i.e.
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When x = 1, y = -4

When x = -1, y = 4.

So there are two points where the tangents are parallel to the x-axis.  The coordinates are 

(1, -4)  and  (-1, 4).

	
	


	6 (i)
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The origin corresponds to 
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  (this is the value of θ that makes the values of x and y zero).

A occurs when x = 0 and y ≠ 0. This occurs when 
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.  Therefore, the coordinates of A are (0, aπ).

B occurs when y = 0 and x ≠ 0.  This occurs when 
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So,  
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  (as required)

When 
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.
So the equation of the tangent is y = 1x + c.

Since the tangent passes through (0, 0), c = 0.  So the tangent is y = x.



	
	

	7 (i)
	The equation for L1 is  
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The equation for L2 is  
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Note the need for different parameters (t and s).



	(ii)
	To find the point of intersection we solve:  
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We can form 3 equations:


3 + 2t = 3 + s

i.e.  2t – s = 0

(1)


6 + 3t = -1 -2s

i.e.  3t + 2s = -7
(2)


1 – t = 4 + s

i.e.  t + s = -3

(3)

Using equations (1) and (3), we can eliminating s by adding:  3t = -3
(1) + (3)








i.e.            t = -1

So from equation (1), we know s = 2t = -2.

We now show that these values work in equation (2):  3t + 2s = -3 - 4 = -7 (as required).

So the lines intersect.

The point of intersection is given by:
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So the point is (1, 3, 2).



	(iii)
	We find the angle between the direction vectors, which are 
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Using the formula, 
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So the acute angle is 
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	8 (i)
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So 
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	(ii)
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Therefore,  
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Put u = 0:  2 = A
i.e.  A = 2

Put u = -1:  2 = -C
i.e.  C = -2

Now choose any further value for u, e.g. u = 1:


2 = 4(2) + B(1)(2) – 2


2 = 8 + 2B – 2


2B = -4


B = -2

Therefore:  
[image: image54.wmf]22

2222

(1)1(1)

uuuuu

=--

+++




	(iii)
	
[image: image55.wmf]2

22

222222

2(1)

(1)1(1)1

Idudududududuudu

uuuuuuu

-

==--=--+

++++

òòòòòòò




    = 
[image: image56.wmf]1

2ln2ln(1)2(1)

uuu

-

-+++




    = 
[image: image57.wmf]1

2ln2ln(1)2(1)

xxx

-

-+++

+ c.


    = 
[image: image58.wmf]1/21

2ln2ln(1)2(1)

xxxc

-

-++++




    = 
[image: image59.wmf]2

ln2ln(1)

1

xxc

x

-+++

+



	
	

	8
	When t = 0, x = 200.
We wish to find t when x = 100 and 
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The differential equation is:
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To solve this differential equation we separate the variables:
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This rearranges to give:  
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Put t = 0 and x = 200:  
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Putting x = 100:  
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If we square root, we get:  
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So we get:  
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So:  t = 82.8 minutes  (to 3 SF).
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The rate at which water level is dropping.





-k represents the proportionality constant


(negative as water level is falling).








_1210790771.unknown

_1210791935.unknown

_1210792619.unknown

_1210793122.unknown

_1210793384.unknown

_1210793572.unknown

_1210793854.unknown

_1210793881.unknown

_1210793632.unknown

_1210793659.unknown

_1210793487.unknown

_1210793534.unknown

_1210793440.unknown

_1210793244.unknown

_1210793344.unknown

_1210793186.unknown

_1210792728.unknown

_1210792951.unknown

_1210792683.unknown

_1210792194.unknown

_1210792355.unknown

_1210792497.unknown

_1210792272.unknown

_1210792018.unknown

_1210792062.unknown

_1210791976.unknown

_1210791322.unknown

_1210791787.unknown

_1210791873.unknown

_1210791902.unknown

_1210791827.unknown

_1210791693.unknown

_1210791757.unknown

_1210791641.unknown

_1210791095.unknown

_1210791253.unknown

_1210791315.unknown

_1210791199.unknown

_1210790841.unknown

_1210791019.unknown

_1210790791.unknown

_1210789693.unknown

_1210790228.unknown

_1210790426.unknown

_1210790593.unknown

_1210790691.unknown

_1210790467.unknown

_1210790320.unknown

_1210790334.unknown

_1210790278.unknown

_1210790070.unknown

_1210790139.unknown

_1210790188.unknown

_1210790105.unknown

_1210789882.unknown

_1210790009.unknown

_1210789847.unknown

_1210788403.unknown

_1210788864.unknown

_1210788991.unknown

_1210789649.unknown

_1210789246.bin

_1210788990.unknown

_1210788825.unknown

_1210788837.unknown

_1210788544.unknown

_1210788185.unknown

_1210788195.unknown

_1210788307.unknown

_1210788092.unknown

_1210787907.unknown

