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e Section A: answer all questions in the boxes provided.

* SectionB: answer all questions in the answer booklet provided. Fill in your session number
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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 vectors a = (_23} and b= CJ
(a) Find

(1) 2a+b;

(i) |2a+b|. [4 marks]
Let 2a+b+c¢ =0, where 0 is the zero vector.

(b) Find c. [2 marks]
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2.  [Maximum mark: 6]

The diagram below shows part of the graph of f(x)=(x—-1)(x+3).

Jf(x)

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

(b) Find the coordinates of the vertex of the graph of f. [4 marks]
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[Maximum mark: 7]

Consider f(x)=x"sinx.
(a) Find f'(x). [4 marks]

(b) Find the gradient of the curve of f at x =g. [3 marks]
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[Maximum mark: 7]

Let A, B, C and X be square matrices, such that XA+ B =C.

(a) Find an expression for X in terms of 4, B and C. [2 marks]
. 1 2 0 1 1 3

(b) Giventhat 4= , B= and C = , find X. [5 marks]
3 4 1 2 -3 4
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[Maximum mark: 6]
Let f(x)=+x-5,for x>5.
(a) Find f7(2). [3 marks]

(b) Let g be a function such that g~' exists for all real numbers. Given that
2(30)=3.find (fog™)(3). [3 marks]
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[Maximum mark: 6]

12
Let f(x)= I—2x— 5 dx , for x> % . The graph of f passes through (4, 0).

Find f(x).
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[Maximum mark: 7]

Find the value of
(a) log,40-log,5; [3 marks]

(b) 83, [4 marks]
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Do NOT write solutions on this page.
SECTION B
Answer all questions in the answer booklet provided. Please start each question on a new page.
8.  [Maximum mark: 14]
Consider points A(1,-2,-1), B(7,—-4,3) and C(l,-2,3). The line L, passes

through C and is parallel to AB.

(@ (i) Find AB.

(1)) Hence, write down a vector equation for L, . [4 marks]
-1 3
Asecond line, L,,1s givenby r=| 2 |[+s| -3 |.
15 p
(b) Given that L, is perpendicular to L,, show that p=-6. [3 marks]
(¢) Theline L, intersects the line L, at point Q. Find the x-coordinate of Q. [7 marks]
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Do NOT write solutions on 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
(1) none of the marbles are green;
(i1) exactly one marble is green. [5 marks]

(b) Find the expected number of green marbles drawn from the jar. [3 marks]

Jar B contains six red marbles and two green marbles. A fair six-sided die is tossed.
If the score is 1 or 2, a marble is drawn from jar A. Otherwise, a marble is drawn from
jar B.

(c) (i) Write down the probability that the marble is drawn from jar B.

(i) Given that the marble was drawn from jar B, write down the probability
that it is red. [2 marks]

(d) Given that the marble is red, find the probability that it was drawn from jar A. [6 marks]
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Do NOT write solutions on this page.
10. [Maximum mark: 15]
Consider f(x)=In(x*+1).
(a) Find the value of f(0). [2 marks]
(b) Find the set of values of x for which f is increasing. [5 marks]
The second derivative is given by f"(x) = %

The equation f"(x)=0 has only three solutions, when x =0, +4/3 (+1.316...).
(¢) (i) Find f"(1).
(i1)) Hence, show that there is no point of inflexion on the graph of f at x=0. [5 marks]

(d) There is a point of inflexion on the graph of f at x=43 (x=1.316...).
Sketch the graph of f, for x>0. [3 marks]
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