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For
1 Afunction fis such that Examiner’s

Use
f(x) =6x3 - x2 - 11x + 6.

(@) Given that f(x) = (ax? + bx + ¢)(x — 2) + R, find the values of the constants
a, b, cand R.

D e
LG
R e [4]
(b) Show that (x — 1) is a factor of f(x).
Answer (b)
[2]
(c) Hence factorise f(x) completely.
ANSWET (C) . [3]
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For
2 Find Examiner’s
Use
2x +
J = dx.

ANSWET ... [3]

3 (a) Differentiate €223 with respect to x.

ANSWET (@) .. [2]
(b) Hence find [xe?*-3 dx.
ANSWET (D) ..oveeiiiee e [3]
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For
Examiner’s

4 Abox is made from a rectangular piece of cardboard, 100 cm by 40 cm, by cutting Uso

out the shaded areas and folding it along the dotted lines as shown in the diagrams.
100 cm NOT TO

< »
< >

e N SCALE
h I

/ 40 cm

h I
. .V

h b h b
(@) Express the length, /, in terms of the height, 4.

ANSWET (@) [ = . [1]
(b) Hence prove that the volume of the box is given by V= k(50 — h)(40 - 2h).
Answer (b)

[2]
(c) Given that 2 may vary, find the value of 4 for which the volume of the box is
a maximum.

ANSWEr (C) 1 =i cm [5]
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For
2 0 Evalsiger’s
5 Relative to an origin O, the points 4, B and C have position vectors | -1 |, | -2
c -3 1
and | 0 | respectively.
3

(a) Calculate angle AOB, correct to the nearest degree.

Answer (a) angle AOB = .........oceceieiiieeeeeeeeeee, ° [4]
(b) Find the value of ¢ for which angle BAC is equal to 90°.

Answer (b) c =i [5]
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For

6 (a) Solve the inequality —logx - log,(2x + 1) 2 -1. Fxaminers

ANSWET (@) ..vvveeiiiieee e [4]
(b) Solve the equation,

(i) 3a?-125a - 100 =0, correct to 2 decimal places.

Answer (b) (i) a=......ccoorrr e [3]
(ii) Hence solve the equation 3 x 5> - 53 - 100 = 0.

Answer (b) (if) x =.......ooorrr [3]
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F
2 Exam(/)'lger’s
7 (a) Find the sum to infinity of the geometric progression whose first term is — 5 Use
and second term is 6 .
25
ANSWET (@) .evvveeieieiee e e [3]
(b) An arithemetic sequenceis -5, -2, 1, .....
The n'" term is the first term that exceeds 650.
Find the value of n.
Answer (b) 7= [3]
(c) Given that k;s x 2k1= 167772155, find the value of .
Show all your working.
ANSWET (C) 71 =i [5]
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8 Functions f and g are both defined for x € R.

The diagram shows the graph of the quadratic function y = f(x), which intersects
the x-axis at (-1, 0) and (5, 0). The minimum point of the curve y = f(x) is (2, —18).

The function g is defined by g(x) = a|x + b| and the graph of y = g(x) passes through
the points (5, 0) and (2, -18).

NOT TO SCALE
y

(@) Write down the range of

For
Examiner’s
Use

@M f
ANSWET (@) (i)-reeeeeeeeeeeeieieeiee [1]
(i) g
Answer (@) (ii).......cooeeeeeiiiii e [1]
(b) Find the set of values of x for which g(x) = f(x).
ANSWET (D) ..o [1]
(c) Find the values of @ and b.
ANSWEN (C) @ = ooieieeeieiieee
D= [2]
8323/2/19
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For

(d) Determine whether ExaLr;lsiZer’s

(i) f'exists,

Answer (d) (i) £ [1]
(ii) g " exists.

Answer (d) (i) g e [1]

(e) Find the equation of function f.

ANSWET () . [4]
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For

9 The function fis given by  f(x) = x® — 3x2 + 5x — 3. Eva?siger’s
(a) Write down an expression for f'(x) and hence show that the graph of y = f(x)

has no stationary points.

Answer (a)

[3]
(b) Find the coordinates of the point of inflection of the graph of y = f(x).
ANSWET (D) ..o [3]
(c) Write down the coordinates of the points at which the graph of y = f(x)
intersects the axes.
ANSWET (C) . [2]
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For
_ Evaminer
(d) Sketch and label the graph of y = f(x). xaLr;lsfgers
y
O X

[2]
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F
) . . Exam?r:er’s
10 The diagram shows chord PQ and part of the curve y =4/ 3x + 4 , intersecting the Use

y-axis at the point P(0,2). The point ((4,4) lies on the curve.

y NOT TO SCALE

(a) Find the gradient of the tangent to the curve at Q.

ANSWET (@) . [3]
(b) The region enclosed by the curve, the x-axis, the lines x = 0 and x = 4 is
rotated through 360° about x-axis.

Find, in terms of x, the volume of the solid formed.

ANSWET (D) ..oveeiii e [4]
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For
Examiner’s
Use

(c) Calculate the area of the region enclosed by the line PQ and the curve from
Pto Q.

ANSWET (€) .o [6]

11 (a) Functions fand g are defined for 0° < x < 180° by
f(x) = -2 sinx and
g(x) = tan 2x.

On the same diagram, sketch and label the graphs of

y=1fx) and y=g(x) for 0°<x<180°.
Answer (a)
y

[4]

926275
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(b) Hence state the number of solutions of the equation f(x) = g(x) in the interval
0° < x<180°.

ANSWETr (D) ..oveeeeeiiee e [1]
12 Functions f and g are defined by
fx>3-X forx#-2 and
+Xx
gx—>In(x+3), forx>-3.
(a) Evaluate fg(1), giving your answer correct to 4 significant figures.
ANSWET (@) .evvveeieiieiee e [2]
(b) Explain why gf(-4) cannot be evaluated.
............................................................................................................................ [2]
(c) Find an expression for
@ £
Answer () (i) £ = [3]
8323/2/19
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For

== -1 Examiner’s
(II) g . Use

Answer (€) (i) g7 = oo, [3]
(d) Sketch the graphs of y = g(x) and y = g”'(x) on the same system of axes.
Label each graph clearly.

[4]

926275
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13 (a) Prove the identity

() tan@ sin® +cosd ="y -

Answer (a)

[3]
(i) Hence solve the equation tané sing + cosd = 3 cosec 4
for0< 0 <2rx.
ANSWET (@) (i)-eveeeeeeeeeeiieeiiaee [3]
(b) Solve the equation cot?x —cosecx=1 for0°<x<90°.
ANSWET (D) ..oveeeiiee e [4]
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