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1.
Solve the simultaneous equations 







  x + y = 3,

x2 + y = 15.






(6)

2.
Solve, for 0 ( ( < 2(, the equation

sin2 (  = 1 + cos ( ,

giving your answers in terms of (.








(5)


3. 




        f(x) = 2x3 – x2 + 2x – 16.

(a)
Use the factor theorem to show that (x – 2) is a factor of f(x).




(2)

Given that f(x) = (x – 2)(2x2 + bx + c),

(b)
find the values of b and c.








(3)


(c)
Hence prove that f(x) = 0 has only one real solution.





(3)


4.
The curve C has equation 

y = 4x2 + 
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(a)
Find 
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(3)


(b)
Find the x-coordinate of the stationary point of C. 





(3)


(c)
Determine whether this stationary point is a maximum or a minimum.



(2)


5.





          Figure 2
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The points A(1, 7), B(20, 7) and C( p, q) form the vertices of a triangle ABC, as shown in Figure 2. The point D(8, 2) is the mid-point of AC.

(a)
Find the value of p and the value of q.







(2)

The line l, which passes through D and is perpendicular to AC, intersects AB at E.

(b)
Find an equation for l, in the form ax + by + c = 0, where a, b and c are integers.

(5)

(c)
Find the exact x-coordinate of E.








(2)


6.





     Figure 2
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A major sector LOM of a circle, with centre O and radius r cm, has ( LOM = (  radians, as shown in Figure 2. The perimeter of the sector is P cm and the area of the sector is A cm2.

(a)
Write down, in terms of r and (, expressions for P and A.




 (2)

Given that r = 2(2 and that P = A,

(b)
show that ( = 
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(3)

(c)
Express ( in the form a + b(2, where a and b are integers to be found.



(3)


7.
The cost of Brian’s new car was £P. He accepted an interest-free loan of £P, which he agreed to repay by monthly instalments. The first instalment was £120. The instalments were increased by £5 per month so that the second and third instalments were £125 and £130 respectively.


Given that the loan was repaid in n instalments, and that the final instalment was £325,

(a)
show that n = 42,










(2)

(b)
find the value of P.









(3)

The value of Brian’s car at the end of the first year was £7200. After the first year, the value of the car depreciated, each month, by 2% of its value at the start of that month.

(c)
Calculate, to the nearest £, the value of Brian’s car at the end of the third year.

(3) 

          

8.

        Figure 3
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Figure 3 shows the curve with equation y = k sin (x + 60)(, 0 ( x ( 360, where k is a constant.

The curve meets the y-axis at (0, (3) and passes through the points (p, 0) and (q, 0).

(a)
Show that k = 2.










(1)

(b)
Write down the value of p and the value of q.






(2)

The line y = –1.6 meets the curve at the points A and B.

(c)
Find the x-coordinates of A and B, giving your answers to 1 decimal place.


(5)
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9.





         Figure 4
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Figure 4 shows part of the curve C with equation y = x2 – 6x + 18. The curve meets the y-axis at the point A and has a minimum at the point P.

(a)
Express x2 – 6x + 18 in the form (x – a)2 + b, where a and b are integers.


(3)

(b)
Find the coordinates of P.








(2)

(c)
Find and equation of the tangent to C at A.






(4)

The tangent to C at A meets the x-axis at the point Q.

(d)
Verify that PQ is parallel to the y-axis.







(1)

The shaded region R in Figure 4 is enclosed by C, the tangent at A and the line PQ.

(e)
Use calculus to find the area of R.







(5)
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