Solutions:  Core Mathematics 2

January 2008
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	Area of sector AOB = 
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Area of triangle AOB = 
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(remember to set your calculator to radians!)

So area of segment = 42.35 – 38.9752 = 3.37 cm2.

Note:  In the formula 
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 we need two sides (a and b) and the angle in between (C)

	
	

	2
	First draw up a table of x and y coordinates.  The x coordinates start at 1, finish at 7 and go up in steps of 2:


x
     1

       3


       5


       7


y
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Note:  We use the equation of the curve, 
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, in order to find the y coordinates.

We then substitute the y coordinates into the trapezium rule formula (this is given in the formula book):
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= 26.7 cm2  (to 3SF)

	
	

	3(i)
	
[image: image11.wmf]  

log

a

2

+

log

a

3

=

log

a

6


Note:  Here we are using the rule that 
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	(ii)
	
[image: image13.wmf]  

2

log

10

x

-

3

log

10

y

=

log

10

x

2

-

log

10

y

3




   = 
[image: image14.wmf]  

log

10

x

2

y

3

æ 

è 

ç 

ö 

ø 

÷ 


Note:  Here we are using the following two rules of logarithms:
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You must make sure that you learn all the rules of logaritms.

	
	

	4(i)
	Using the sine rule in triangle BCD:
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(You need to know the sine rule)

	
	So
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Because we want to find the length of side c, we use these two parts of the sine rule formula:



[image: image19.wmf]
Rearranging gives: 
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(3 SF)




	(ii)
	We know all three sides in triangle BAD, so to find angle A we will use the cosine rule:
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Note:  Our formula for the cosine rule must have a2 as the subject because we want to find angle A.
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Calculating the squares gives:
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So we get:
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i.e.
cosA = 0.3997

So  A = 66.4(  (3 SF)

	
	

	5
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(Write using a power, remembering that a square root corresponds to a power of ½).

To find y, the equation of the curve, we must integrate (in order to undo the differentiation):



[image: image26.wmf]
Note:  When you integrate you add 1 to the power and divide by the new power.  You must also remember the + c  !!

As we know the curve passes through the point (4, 50), we can substitute in x = 4 and     y = 50 in order to find the value of c:


50 = 
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50 = 8 ( 8 + c


c = -14

So the curve is  
[image: image28.wmf]

	
	

	6(i)
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(This is a formula for the nth term of the sequence)

So 
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	(ii)
	The sequence is an arithmetic progression (as it goes up by the same amount each time).



	(ii)
	The formula for the sum of N terms of an AP is 
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Here a = 7,  d = 2  and 
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Substituting these into the formula:    2200 = 
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Multiplying by 2 and simplifying the square brackets gives:






4400 = N[12 + 2N]

Expanding out the brackets and rearranging makes the following equation:





2N2 + 12N – 4400 = 0

Divide through by 2:

N2 + 6N – 2200 = 0

To solve this quadratic equation you could either use the quadratic formula or you could try factorising.





(N + 50)(N - 44) = 0

As N must be positive, the solution is N = 44.

	
	

	7 (i)
	The expression stated does not give the total area as part of the region lies below the x –axis.

	
	

	(ii)
	To find the total area, you need to find the area above and below the axis separately.

Area above = 
[image: image36.wmf]
(Remember that you integrate by adding 1 to the power and dividing by the new power.  Also note that the + c is not necessary here as this is definite integration, i.e. we have numbers on the integration sign).

So area above = 
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(Remember that you substitute in the two limits and SUBTRACT)

Likewise area below = 
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          = 
[image: image39.wmf]
So the area below is 4.5   (ignore the minus sign).

So total area = 4.5 + 8
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	8 (i)
	The nth term of a geometric progression is given by the formula  
[image: image41.wmf]  (this is stated in the formula book)

So  4th term = 
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	(ii)
	The formula for the sum of the first n terms of a GP is 
[image: image43.wmf]  (this is given in the formula book)

	
	

	
	So here the sum of 20 terms is 
[image: image44.wmf]   (3 SF)



	(iii)
	The formula for the sum to infinity is 
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So here 
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Also 
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Therefore 
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As 
[image: image49.wmf], we want to solve 
[image: image50.wmf],   i.e. 
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Take logarithms of both sides:  Nlog0.8 < log0.0002

So   N(-0.09691) < -3.69897

i.e.  N > 38.2    (sign reverses as you are dividing by a negative number)

So smallest value of N is 39.

	
	

	9 (i)
	Maximum point is (90, 2)

Minimum point is (-90, -2)

	
	

	(ii)
	a)  Using the symmetry of the graph, another solution is 180 - 
[image: image52.wmf].

	
	b)  One solution to the equation 2sinx = -k would be -( (OR another correct solution would be  -180 + ()



	(iii)
	To find where the two curves intersect, we need to solve the equations simultaneously:
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One of the key formulae in C2 (which you MUST learn) is 
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Therefore, 
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So substituting this into equation (1)  gives:
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Expanding out the brackets gives: 
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Rearranging gives the equation:  
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This is a quadratic equation in sinx.

Substitute w = sinx,  gives
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Factorise:


(3w + 1)(w – 1) = 0

So the solutions are 
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Therefore we need to solve 
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The solution of sinx = 1 is  x= 90(.

To solve 
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First find the solution to 
[image: image63.wmf]  this is x = 19.5(.

So the solutions of 
[image: image64.wmf] are  x = 180 + 19.5 = 199.5(  or  x = 360 – 19.5 = 340.5(
But these two solutions are not in the required interval, so we get equivalent angles by subtracting 360 degrees:


x = -160.5(   or  x = -19.5(
The entire list of solutions therefore is x = -160.5(, -19.5(,  90(.

	
	

	10(i)
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We need the appropriate binomial coefficients and the correct powers of 2x and 5:


Binomial coefficient

Powers


Term
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(2x)4 = 16x4

16x4
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625

Therefore: 
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	(ii)
	Likewise 
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So  
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Therefore k = 2000.

	
	

	(iii)
	The equation 
[image: image81.wmf] is equivalent to



[image: image82.wmf]      (using answer to part (ii))

This becomes:  
[image: image83.wmf]
Divide by 80: 
[image: image84.wmf]
Substitute in x = 2:    4 ( 8 – 42 + 10 = 0   (as required)

So x = 2 is a root.

To find the other solutions, we need to factorise the polynomial 
[image: image85.wmf].

Using algebraic long division, we get: 
[image: image86.wmf]
(check this for yourself – it is a bit complex to type!)

Factorising the quadratic gives: 
[image: image87.wmf]
So the other possible roots are x = -2.5  or x = 0.5.
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