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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. Answers must be written within the answer boxes provided. Working may be
continued below the lines, if necessary.

1.  [Maximum mark: 4]

Given that Y =sin2x and y :% when x =0, find y in terms of x.
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[Maximum mark: 5]

Audrey rolls a biased 6-sided dice with faces labelled as 1, 2, 3, 4, 5 and 6. The
probabilities of obtaining odd numbers are all the same, and the probabilities of
obtaining even numbers are also all the same. The probability of obtaining an even
number is twice the probability of obtaining an odd number.

(a) Find the probability of obtaining a 1. 2]
Audrey rolls the die three times.

(b) Find the probability of Audrey obtaining two 1s and one 2. [3]

Turn over
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3. [Maximum mark 5]

_ 2
The function f is defined by f(x) = %, where xe€ R, x# — ; and a is a constant
X+
(@)  Write down the equation of the vertical asymptote of the graph of 1. [1]

(b)  Given that the horizontal asymptote of the graph of f is y=2,
[1]

state the value of a.

(This question continues on the following page)
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(Question 3 continued)

(c) Sketch the graph of f in the axes below, indicating clearly all asymptotes and

axial intercepts.. (3]

Turn over




-6- Yr6/5/MATAA/HP1/Aug2022

4. [Maximum mark: 7]

The function f is defined by f(x) = 2x—i ,where x€ R, x#0.
x
(@)  Showthat f'(2)=3. [2]

The values of the function g and its derivative for x =2 and x = 3 are shown in the

following table.

x g(x) g'(x)
2 ] 4
3 6 6

Let i(x)=g(f(x)) forx€ R,
(b) Find A(2). [2]
(c) Hence, find the equation of the tangent to the graph of 4 at x=2. [3]

(This question continues on the following page)
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(Question 4 continued)

Turn over
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[Maximum mark: 5]

The function f(x)= px’ —13x* —8px—15 has factors (x+1), (px+a) and (x+b),
where a, b and p are constants.

Find the value of abp.
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[Maximum mark: 7]

Vectors u and v are given by u=i—7j—2kand v =ai+bj+ 5k, where a and b are

constants. Find a and b given that the magnitude of v is 27 and that u and v are
perpendicular.

Turn over
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7. [Maximum mark: 6]

Consider the equation mx” +4x+4m =0, where m is real, and the equation has roots &

and 2k. Find the values of m.
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8 [Maximum mark: 6]

The function is defined as  f(x) = 1 Yl "
x e —
(@)  Express f(x)as a single fraction. [1]
(b)  Hence, or otherwise, find the value of the lim f'(x) [5]
x—0

Turn over
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9. [Maximum mark: 8]

1
Find the general solution of the differential equation x% +5y = ﬂ, x>0
x

giving your answer in the form y = f(x).




-13 - Yr6/5/MATAA/HP1/Aug2022

Do not write solutions on this page.
Section B

Answer all questions on the answer sheets provided. Please start each question on a new page.

10. [Maximum mark: 16]

Consider the function f(x)=In(ax) where x,a€Rand x>0, a>0.

(@) () Giventhat £7'(1) =§ , show that a=2.
[3]

(i) Find an expression for ' (x).

(b) Consider the first four consecutive terms of an arithmetic sequence
In(54x), In(px), In(gx), In(2x), where x>0, p and g are positive integers.

(i)  Show that common difference, d =1In (%J

(ii)  Find the value of p and of g.
(i) Show that S, =5In(6x).

1
(iv) An infinite geometric sequence has the first term 5 and a common ratiog.

Given that the sum of the infinite geometric sequence is three times of S,

find the value of x [11]

Turn over
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11. [Maximum mark: 17]

. 1
(@) (i) Forthe complex number z=cosé+isiné, show that (z+—} =2cosd
z

5
(i) Hence or otherwise, and considering (z +lj , show that
z

cos’ @ :%(00550+5cos39+100059)

(i) If sine = % for 0 < a < % find the value of

1642
27

(cos5a +5c0s3a +10cos ) .

(b) (i)  Obtain the roots to the equation w’ :4\/5 . Show the points
corresponding to these roots in an Argand diagram.

(i)  Foreachrootw,let v= wﬁ(cos%+ isin %j

Show the points corresponding to the values of v on your Argand diagram,

(i)  Find, in simplified form, an equation for which the values of v are the
roots.
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12. [Maximum mark: 24]

The function f(x) = 2sinx+ic0s 2x for —m < x < 2m is shown below,

N

f(z)

f(z) =2sinz + %COSQI

(@) (i) Showthat f'(x)=2cosx—~/2sin2x.

(i)  Find the values of x for which f'(x) = 0.

(i)  State the range of the function. [7]
The function g(x)=2sinux, for - < x < 2m.

(b) For 0 < x <« find the values of x when f(x) = g(x). [4]

c) (i) For the domain 0 < x < 3—7[ sketch on the same axes f(x)and g(x).
( 5 g

(i)  Show that [g(x)]2 - [f(x)]2 = -2+/2 cos 2xsin x —%cos2 2x

The enclosed region, R, between f(x), g(x) and x =aand x = b, where a and b are the
first 2 positive roots, is rotated 2 around the x-axis.

(i)  Show that the equation for the volume can be written as

b
V:ﬂf(ncos4x+psin3x+qsinx+m)dx

where, p, ¢ m and n are constants.
[Hint 2cos Asin B=sin(A4+ B)—sin(A4—B)].

(iv)  Hence, or otherwise, find the volume of the enclosed region R [13]
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