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1.

Figure 1: https://www.desmos.com/calculator/2xsfs8acda

Figure 1 shows a sketch of the curve with equation

y =
√
x+ 2 {−2 ≤ x ≤ 6}

The finite region R, shown shaded in Figure 1, is bounded by the curve, the x-axis, and the

line x = 6.

The table below shows corresponding values of x and y for y =
√
x+ 2, rounded to 4

decimal places.

x -2 0 2 4 6

y 0 1.4142 2 2.4495 2.8284

(a) Use the trapezium rule, with all of the values of y in the completed table, to find an

approximate value of the area of R, giving your answer to 3 decimal places.

(3)

Use your answer to part (a) to find approximate values of

(b) (i)

∫ 6

−2

√
x+ 2

2
dx

(ii)

∫ 6

−2

(
2 +

√
x+ 2

)
dx

(4)
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Question 1 continued
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Question 1 continued
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Question 1 continued

(Total for Question 1 is 7 marks)
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2. Given that

2 log4(2x+ 3) = 1 + log4 x+ log4(2x− 1) {x >
1

2
}

(a) Show that

4x2 − 16x− 9 = 0

(5)

(b) Hence solve the equation

2 log4(2x+ 3) = 1 + log4 x+ log4(2x− 1) {x >
1

2
}

(2)
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Question 2 continued
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Question 2 continued
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Question 2 continued

(Total for Question 2 is 7 marks)
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3. One of the terms in the binomial expansion of (3 + ax)6, where a is a constant, is 540x4

Find the possible values of a.

(4)
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Question 3 continued

(Total for Question 3 is 4 marks)
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4. (a) Given that

9

t2(t− 3)
≡ A

t
+

B

t2
+

C

t− 3

Find the value of the constants A, B and C.

(3)

(b)

I =

∫ 12

4

9

t2(t− 3)
dt

Find the exact value of I, giving your answer in the form ln(a)− b, where a and b are

positive constants.

(6)
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Question 4 continued
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Question 4 continued
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Question 4 continued

(Total for Question 4 is 9 marks)
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5. In this question you must show all stages of your working.

Solutions relying on calculator technology are not acceptable.

Figure 2: https://www.desmos.com/calculator/g0zwufzqir

Figure 2 shows a sketch the curve with equation

y = 2 cos 3x− 3x+ 4 {x > 0}

where x is measured in radians.

The curve crosses the x-axis at the point P , as shown in Figure 2.

Given that the x-coordinate of P is α,

(a) show that α lies between 0.8 and 0.9

(2)

The iteration formula

xn+1 =
1

3
arccos(1.5xn − 2)

can be used to find an approximate value for α

(b) Using this iteration formula, with x1 = 0.8, find, to 4 decimal places, the value of

(i) x2

(ii) x5

(3)

The point Q and the point R are local minimum points on the curve, as shown in Figure 2.

Given that the x-coordinates of Q and R are β and λ respectively, and that they are the

two smallest values of x at which local minima occur,

(c) find, using calculus, the exact value of β and the exact value of λ

(6)
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Question 5 continued
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Question 5 continued
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Question 5 continued

(Total for Question 5 is 11 marks)

19



6. A curve has equation y = g(x)

Given that

• g(x) is a cubic expression in which the coefficient of x3 is equal to the coefficient of x

• the curve with equation y = g(x) passes through the origin

• the curve with equation y = g(x) has a stationary point at (2,9)

(a) find g(x)

(7)

(b) prove that the stationary point at (2,9) is a maximum.

(2)
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Question 6 continued
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Question 6 continued

22



Question 6 continued

(Total for Question 6 is 9 marks)
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7. Relative to a fixed origin O, the point A has position vector 6i+ 5j and the point B has

position vector 3i+ 9j

(a) Find
−→
AB as a simplified vector in terms of i and j

(2)

The line PQ is parallel to AB. Given that
−→
PQ = 12i+ λj

(b) find the value of λ

(2)

(c) Find a unit vector parallel to AB

(2)
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Question 7 continued
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Question 7 continued
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Question 7 continued

(Total for Question 7 is 6 marks)
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8. (a) show that the equation

3 sin(x+ α) = 5 sin(x− α)

can be written in the form tanx = 4 tanα

(5)

(b) Hence solve, to the nearest integer, the equation

3 sin(2y + 30)° = 5 sin(2y − 30)° {90 ≤ y < 180}

(4)

28



Question 8 continued
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Question 8 continued
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Question 8 continued

(Total for Question 8 is 9 marks)
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9.

Figure 3

Figure 2 shows part of the curve equation y = f(x), where

f(x) = 2 |2x− 5|+ 3 {x ≥ 0}

The vertex of the graph is at P as shown.

(a) State the coordinates of P .

(2)

(b) Solve the equation f(x) = 3x− 2

(4)

Given that the equation

f(x) = kx+ 2

where k is a constant, has exactly two roots,

(c) find the range of values of k

(3)
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Question 9 continued
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Question 9 continued
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Question 9 continued

(Total for Question 9 is 9 marks)
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10.

Figure 4

Figure 4 shows a sketch of the curve with parametric equations

x = 2t2 − 6t, y = t3 − 4t, {t ∈ R : −20 ≤ t ≤ 20}

(a) Find the coordinates of A and show that B has coordinates (20,0).

(3)

(b) Show that the equation of the tangent to the curve at B is

4x+ 7y − 80 = 0

(5)

The tangent to the curve at B cuts the curve again at the point P .

(c) Find, using algebra, the x-coordinate of P .

(4)
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Question 10 continued
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Question 10 continued
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Question 10 continued

(Total for Question 10 is 12 marks)
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11. A circle C has equation

(x− k)2 + (y − 2k)2 = k + 7

where k is a positive constant.

(a) Write down, in terms of k,

(i) the coordinates of the centre of C,

(ii) the radius of C.

(2)

Given that the point P (2, 3) lies on C,

(b) (i) show that 5k2 − 17k + 6 = 0

(ii) hence find the possible values of k.

(3)

The tangent to the circle at P intersects the x-axis at the point T

Given that k < 2

(c) calculate the exact area of the triangle OPT , where O is the origin.

(5)
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Question 11 continued

41



Question 11 continued
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Question 11 continued

(Total for Question 11 is 10 marks)
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12. A sequence a1, a2, a3, . . . is defined by

a1 = p− 3

an+1 = 2(an + 3)2 − 7

where p is a constant.

(a) Find an expression for a2 in terms of p, giving your answer in simplest form.

(1)

Given that
3∑

n=1

an = p+ 15

(b) find the possible values of a2.

(6)
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Question 12 continued

45



Question 12 continued
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Question 12 continued
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Question 12 continued

(Total for Question 12 is 7 marks)

Total for paper is 100 marks
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