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1. Given that y = 6x – 
2

4

x
, x ≠ 0,  

 

 (a) find 
x

y

d

d
, 

(2) 

(b) find  dx. y


(3) 
 
 

2.          x2 – 8x – 29  (x + a)2 + b, 
 
 where a and b are constants. 
 
 (a) Find the value of a and the value of b. 

(3) 

 (b) Hence, or otherwise, show that the roots of 
 

x2 – 8x – 29 = 0 
 
  are c  d5, where c and d are integers to be found. 

 (3) 
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3.                   Figure 1 
 

 A

 D

 30 m 

 O 

 
 
 A fence from a point A to a point B is in the shape of an arc AB of a circle with centre O and 

radius 45 m, as shown in Figure 1. The length of the fence is 63 m. 
 

(a) Show that the size of   AOB is exactly 1.4 radians. 
 (2) 

 
The points C and D are on the lines OB and OA respectively, with OC = OD = 30 m.  
 
A plot of land ABCD, shown shaded in Figure 1, is enclosed by the arc AB and the straight lines 
BC, CD and DA. 
 
(b) Calculate, to the nearest m2, the area of this plot of land. 

 (5) 

 

45 m
 C  B
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4. The line l1 passes through the point (9, –4) and has gradient 3
1 . 

 
(a) Find an equation for l1 in the form ax + by + c = 0, where a, b and c are integers. 

(3) 
 

The line l2 passes through the origin O and has gradient –2. The lines l1 and l2 intersect at the 
point P.  
 
(b) Calculate the coordinates of P.  

(4) 
 

Given that l1 crosses the y-axis at the point C, 
 
(c) calculate the exact area of     OCP. 

(3) 
 

 

5. Solve, for –90 < x < 90, giving answers to 1 decimal place, 
 

(a) tan (3x + 20) = 
2

3
, 

(6) 
 

(b) 2 sin2 x + cos2 x = 
9

10
. 

(4) 
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6. An arithmetic series has first term a and common difference d. 
 
  (a) Prove that the sum of the first n terms of the series is  

 

2
1 n[2a + (n – 1)d ]. 

(4) 
 
The rth term of a sequence is (5r – 2). 
 
(b) Write down the first, second and third terms of this sequence. 

(1) 

(c) Show that            = 



n

r

r
1

)25(
2

1
n(5n + 1). 

 (3) 

(d) Hence, or otherwise, find the value of . 



200

5

)25(
r

r

(4) 
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7.       Figure 2 
 

 
 
 Figure 2 shows part of the curve C with equation 
 

y = 2
3

2x  – 6x + 10,   x  0. 
 

 The curve C passes through the point A(1, 6) and has a minimum turning point at B. 
 

(a) Show that the x-coordinate of B is 4. 
(4) 

 
 The finite region R, shown shaded in Figure 2, is bounded by C and the straight line AB. 
 

(b) Find the exact area of R. 
(8) 

           
 
 

 A 

 x

 C

 B

 O 

 y 
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8.          Figure 3 
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Figure 3 shows part of the curve C with equation y = f(x), where 
 

f(x) = x3 – 13x2 + 55x – 75. 
 
The curve crosses the x-axis at the point P and touches the x-axis at the point Q. 
 
(a) Show, by using the factor theorem, that (x – 3) is a factor of f(x). 

(2) 

(b) Factorise f(x) completely. 
(3) 

(c) Write down the x-coordinate of P and the x-coordinate of Q. 
(1) 

(d) Find the gradient of the tangent to C at the point P. 
(3) 

 
Another point S also lies on C. The tangent to C at S is parallel to the tangent to C at P. 

 
(e) Find the x-coordinate of S. 

(4) 
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