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Full marks are not necessarily awarded for a correct answer with no working. Answers must be supported
by working and/or explanations. Where an answer is incorrect, some marks may be given for a correct
method, provided this is shown by written working. You are therefore advised to show all working.
SECTION A

Answer all questions in the boxes provided. Working may be continued below the lines if necessary.

1.  [Maximum mark: 6]

Consider the veciors 4 -—“[ 23] and b= (‘:)
{a) Find
i Za+b;

iy |2a+8|. 4 marks]

Let 2a+b+c =0, where @ is the zero vector.

(b) Find c. [2 marks]
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[Maximum mark: 6]
The diagram below shows part of the graph of f(x)=(x-1)(x+3).
Fx) /
/ X

-2 | | 1

(a) Write down the x-intercepts of the graph of 7. [2 marks]

(b)  Find the coordinates of the vertex of the graph of 1. [4 marks]
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[Maximum mark: 7]
Consider f(x)=xsinx.
(a) Find f'(x). [4 marks]

(b) Find the gradient of the curve of £ at x= g [3 marks]
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aximum mark: 7]

[2 marks]

[5 marks]
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[Maximum mark: 6]
Let f(x)=~/x-5,for x235.
@ Find £7(2). [3 marks]

(b) z(t—_:gj)ie\jﬁfuncﬁon such that g™ exists for all real numbers. Given that
300 =3 find (fog™)(3). [3 marks/
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[Maximum mark: 6]

12
Let f(x)= J'—zx—_de ,for x >-;-. The graph of 1 passes through (4, 0}).

{ Find f(x).
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[Maximum mark: 7]
Find the value of
(a) logz 40— 1082 3 3 [3 markS]

() 8%, [4 marks]
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Do NOT write solutions on this page.
SECTIONB

Answer all questions in the answer booklet provided. Please start each question on a hew page

8. [Maximum mark: 4]

Consider points A(l, -2,~1), B(7,-4,3)-and C(l, -2,3). The line L, passes

through C and is parallel to AB.

(@ () Find AB. (‘" & .
4 7 1 &9 ‘
(i) Hence, write down a vector equation for L, _{ 2 t z {4 marks]
-1 3
Asecond line, L,, is given by r=| 2 j+s| -3 1.

15 P
mduf’/ [3 marks]

(b) Given that L is perpendicular to L,, show that p=—6. O’(ﬁ‘
‘ i vechon=

(c) The line I, intersects the line L, at point Q. Find the x—coordmate@ {7 marks]

.

b3+ -2-3 +4.p=0
[$+ & +H4p =0

4p=-RF —
P eE) @/

P:’KD ek ) 7 -3
5= 5
I Lt = 1438 4=
NERIE g{/ =2
354-5::/5 @; e
g
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Do NOT write solutions o this page.

9.

[Maximum mark: 16]

Jar A contains three red marbles and five green marbles. Two marbles are drawn
from the jar, one after the other, without replacement.

(a) Find the probability that _

(i) none of'the marbles are green / q* g}‘l [ Sl ’ ) 2, 5

dl)-
(iiy exactly one marble is green. (3/ g 5/’7) ( 6/ / 1)

(b) Find the expected number of green marbleszdrawn from the / [3 marks]
POUO) TP | TP(2)) 25 FWL, = Tl gy

Jar B contains six red marbles and two green marbles. A fair six’sided die is tossed.

If the score is | or 2, a marble is drawn from jar A. Otherwise, a marble is drawn from

jar B,

5(-9 [5 marks]

3

(c) (i) Write down the probability that tple_ [narb!e is drawn from jar B. 6(;{ g -
&

. Z
(ii) Given that the marble was drawn from jar B, write down the proba llty @ /3

that it is red. P C R l 5) ?‘_— P( Rﬂﬁ - 2/3 %[[2 marks]

(d) Given that the marble is red, find the prob ility. that it was drawn from jar A. [6 marks]
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Do NOT write solutions on this page.

18, [Maximum mark: 13]

Consider f(x)=In(x"+1).

(3) Find the value of £(0). W jfl j— =C {2 marks]

(b)  Find the set of values of x for which f is increasing, 4)( o [3 marks]

4x*(3-xM) (X +L 4)6 70
The second derivative is given by f"(x) ZW. ) )C 3 > O x > O

The equation f"(x}=0_has only three solutions, when x = 9— +«/_ 5 43 (£1.316... )

o 23-1%) _ 4(2)_
{¢) () Find f”(l).- C’) ( 4*!)2 4 @/

(i) Hence, show that there i no point of inflexion on the graph of 1 at x=0. 0 ) [5 marks]

:&“HW .
(d) There is a point of inflexion on the graph of Lat @g=1.316...).

Sketch the graph of f, for x=0. {3 marks]

] i .
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Pleasc do not write on this page.
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