Practice paper 1 (from book)

Practice
paper 1

Time allowed: 1 hour 30 minutes

® Answer all the questions

® Unless otherwise stated in the question, all numerical answers
must be given exactly or correct to three significant figures.

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.
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SECTION A
1 Let f(x) = 2(x — p)(x — q). Part of the graph of fis shown below.
Y/ A
(-L@X (3,0 "
a Write down the values of p and ¢. [2 marks]
b i Write down the equation of the axis of symmetry. [1 mark]
ii Find the coordinates of the vertex. [3 marks]
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2 Given that f(x) = e >, answer the following.

a Find the first four derivatives of f(x). [4 marks]
b Write an expression for f*(x) in terms of x and 7. [3 marks|
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3 Consider the expansion of the expression (x* — 2x)°.

a Write down the number of terms in this expansion. [1 mark]
b Find the term in x'!. [5 marks]
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4 A straight line containing the points (0, 0) and (2, 3) makes an
acute angle 6 with the x-axis.
a Find the value of

i sin26;
il cos26. [3 marks]
b Hence, write down the value of tan26. [4 marks]
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5 The Venn diagram below shows information about 40 students in
a theater class. Of these, 11 take a dance class (D), 14 take a
voice class (V) and 5 take both a dance and a voice class.

D v

S

a Write down the value of

i p

i g

i 7,

iv s. [4 marks]
b Find the value of P(V' | D). [2 marks]
c Show that the V" and D are not mutually exclusive. [1 mark]
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6 The shaded region in the graph shown below is bounded

’sin! x% I
by f(x)=

1 ’

x = 4, the x-axis and the y-axis.

x4

T T T T T ™

of 1 2345678091011"
The shaded region is rotated 360° about the x-axis to form a solid.

a Write down a definite integral that gives the volume of the solid. [1 mark]
b Given that the volume of the solid is pr(cos(g) — 1), find the values of p and q. [5 mark]

© Oxford University Press 2012: this may be reproduced for class use solely for the purchaser’s institute Practice paper 1 (from book)




Practice paper 1 (from book)

© Oxford University Press 2012: this may be reproduced for class use solely for the purchaser’s institute Practice paper 1 (from book)




Practice paper 1 (from book)

7 Letf(x) =4

a Write down lirg f(x). [1 mark]

b Show that £ (x) = log, - . [2 marks]
X

Letg(x) = 2~

¢ Find the value of (/' °g)(4), giving your answer as an integer. [4 marks]
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SECTIONB

8 Letf(x) =2x°*— 1.5x* — 3x + 4.5. Part of the graph of f is
shown below.

N

/ 0 X

There is a relative maximum point at A, an inflection point at B
and a relative minimum point at C(1, 2).

a Find the x-coordinate of

i point A;

ii point B. [10 marks]
b A certain transformation is defined by a reflection in the

0
x-axis followed by a translation by the vector {_3} .

i Write down the coordinates of the image of C after
this transformation.
ii The graph of a function g is obtained when function
fundergoes this transformation.
Write down the equation that defines the function g. [4 marks|
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9 Letf(x) =xe™.

a Use the product rule to show that f"(x) = e™*(1 — x). [4 marks]
b Find f"(x).

[3 marks]
c i Find the value of f’(1) and the value of f”(1).
ii Hence explain why there is a relative minimum point, a relative
maximum point or neither on the graph of f where x = 1. [5 marks]
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0 8
10 The line L, is represented by the vector equation 7 =| 4 |+ p| =2 |.
1 12
A second line L, is perpendicular to L, and represented by the
4 2
vector equation 7 =| -2 [+ s| 2 |.
15 /
a Show that/= —1. [5 marks]
The lines L, and L, intersect at the point A.
b Find OA. [6 marks]
9 1
—» —»
LetOB =| 6 |and BC =|-5|.
10 2
—»
c i FindBA.
ii Hence find ABC. [7 marks]
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