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1  Find the sum of all the integers between 1 and 200 which are divisible by 7. [3]
a 1 -2

2 Given that | b | is perpendicular to both [ —1 | and [ 1 ], find the values of a and b. [3]
1 1 1

3 The diagram shows the graphs of x*> + y> = 16 and y = 2 — x.

y
A
0 »- X
Find, in terms of \/7 , the exact coordinates of the points of intersection of the two graphs. [5]
4 (a) Express 6sinx+ \/Ecosx in the form R sin(x + o), where R > 0 and 0° < o < 90°. [4]

(b) Find the smallest positive value of x for which the maximum value of 6 sinx + \/B COS X occurs.

(2]

(c) Explain why the equation 6 sinx + \/B cosx = —8 has no solution. [1]
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5  The diagram shows the graph of y = g(x), 0 < x < 3, which consists of two straight line segments. One
line segment joins the points (0, 0) and (1, —4), and the other line segment joins the points (1, —4)

and (3, 4).
y
A
>
0 X
3
(a) Find J g(x)dx. [2]
0
(b) For2 < x <3, leth(x) = In(g(x)). Determine h'(2.5). [3]
(¢) Describe fully the transformation which, when applied to the graph of y = g(x), will produce the
graphof y = g(x—-2) + 1. [1]
. . 1. . 5 (1 6
6  Find the coefficient of — in the expansion of (x + 1) (— — 3x) . [6]
x X

7 (a) By sketching the graphs of y = x> and y = sinx on the same diagram, show that the equation

sinx = x? has exactly one positive root ¢ in the interval —%n <x< %n. [2]

(b) Use the Newton-Raphson iteration method with f(x) = sinx — x* and X, = 1 to find the values of
X,, X, and x, correct to 3 significant figures. [3]

(¢) Use a change of sign method to verify that x; = a, correct to 3 significant figures. [2]

8 A line has equation a(a® + 1)y = 3a — x, where a is positive. This line intersects the x-axis at A and
the y-axis at B. The origin is O.

9a

(a) Show that the area of triangle AOB is ————.
2(a”+1)

[3]

(b) Find the maximum possible area of triangle AOB as a varies. [7]
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(b)

10 (a)

11 (a)

(b)

(©)

4
Given that 1 —1 is a root of the equation 2z —72% + 10z — 6 = 0, find the other two roots. [5]
Given that z = 1 — i, write down z* and find zz*.

Plot points P, Q and R representing the numbers z, z* and zz* respectively on an Argand diagram.

Determine the angle PRQ. [5]
Prove that cos 36 = 4 cos> 6 — 3 cos 6. [4]
Prove also that 4 cos Bcos(%n -0) cos(%n +6) =4cos>0—3cos 6. [5]
1 1 1 k .
Show that 5+ + 5 = = 5 5 where k is a constant to
(u+1)> (u+1) (u-1)7 (m-1) (u+1)*(u-1)
be determined. [5]
2

Using the substitution u~ = e* + 1, show that

1 2
—  dx= du (4]
J e“yer +1 J- (u+1)*(u—1)>
In8 1
Find the exact value of ——— dux, giving your answer in the form a + b1n ¢, where a, b
3 €ve'+1
and c are rational. [5]
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