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My Question Paper

Solve the equation

|3x + 4] = 2|x - 3]. [3]

The diagram shows a sketch of the graph of y = f(x). The graph passes through the points
{(~1, 0) and (7, 0) and has a maximum point at (3, 2).

(3.2)

10/ © (7,0)

(a) Sketch the following graphs, using a separate set of axes for each graph. In each case,
you should indicate the coordinates of the stationary point and the coordinates of the
points of intersection of the graph with the x-axis.

i) y=fx+4)
(i} y=-21(x) [8]
(b) Hence write down one root of the equation
flx+d)=-2f(x)+4 (1]
B
c 0 rcm A

The diagram shows a sketch of a circle with centre O and radius »cm. Three points A, Band C

lie on the circle. The line AC is a diameter of the circle and A/O\B = 2-15 radians.

Given that the area of sector BOC is 26cm? less than the area of sector AOB, find the value
of r. Give your answer correct to one decimal place. [5]
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& Find all values of 9 in the range 0° < @ < 360° satisfying

15cosec?6 + 2¢cotf = 23. [6]
a) Express : 9 — in terms of partial fractions. 141
(x—1){x+2)
b) Find f——?———dx - &
J {x=1){x+2Y

us!
Expand (1 F %) 2 in ascending powers of x up to and including the term in x2.

State the range of values of x for which your expansion is valid.
Hence, by writing x = 1 in your expansion, find an approximate value for+/2 in the form ‘E‘!—) :

where @ and b are integers whose values are to be found. [5]

(a) An arithmetic series has first term a and common difference d.
Prove that the sum of the first n terms of the series is given by

S, = g-[za+(n-1)d]. [
() Thefirsttermof an arithmetic series is 3 and the common difference is 2. The sum of the
first n terms of the series is 360.
Write down an equation satisfied by #. Hence find the value of n. i3]

(¢) The tenth term of another arithmetic series is seven times the third term. The sum of the
eighth and ninth terms of the series is 80. Find the first term and common difference of
this arithmetic series. 4]

A geometric series has first term a and common ratio ». The sum of the second and third terms
of the series is —216. The sum of the fifth and sixth terms of the series is 8.

@ Provethat r= —% . [5]
(p) Find the sum to infinity of the series. {3l
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9 A function is defined parametrically by
|
x =4sin 3t, y = 2cos 3¢
(a) Find and simplify an expression for % in terms of 1.
- . _ . d?y
(b) Find and simplify an expression for g
(i) intermsof,
(i) interms of y.
1 0 Complete the following proof by contradiction to show that
m
sin@ + cosh £ 2
for all values of 6
Assume that there is a value of 8 for which s+ cos8 > 2 .
Then squaring both sides, we have:
1 1 The function f'has domain (— =, 12] and is defined by
J flx)=¢" 343,
() Find an expression for £~ (x).
(b} \Write down the domain of £~
1 2 The function Fhas domain [7,°) and is defined by
||
; 2
x) =1+ e
) J3x -5
{a) Find an expression for f~1(x).
(b)  Write down the domain of £-1.

13. @

(b)
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Find J-x”’In}lxd.\‘..

Use the substitution # = 10cosx — 1 to evaluate

j 3,/(10cosx —1)sinxdx.
0
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1 4 The value £V of a long term investment may be modelled as a continuous variable.
= Attime 7 years, the rate of increase of ¥is directly proportional to the value of V.
(a) Write down a differential equation satisfied by V. [1]
(b)) Show that ¥ = 4e¥, where A4 and k are constants. 3]

(¢) The value of the investment after 2 years is £292 and its value after 28 years is £637.

(i) Show that k = 0-03, correct to two decimal places.
(i)  Find the value of A correct to the nearest integer.
(i) Find the initial value of the investment. Give your answer correct 10 the nearest

pourid. [6]
1 5 (a) Differentiate each of the following with respect to x, simplifying your answer wherever
- possible.
. 1 i 3+ 253
0 P ant (i) T (5]
1 6 The curve C is defined by
]

33— Sxp? + 2t =15,

The point P has coordinates (1, 2) and lies on C.

Find the equation of the normal to C at P. [5]
1 7 () () Express JJ5cosg++/11sing inthe form Reos(¢ —a), where R and c:are
| 1

constants with R > 0 and 0° < ¢ < 90°.

(i) Use your result to part (i) to find the least value of

1
chos¢+\/]_fsin¢+6 -
Write down a value for ¢ for which this least value occurs. [6]
e N e - T - i N S N —— -
1 8 , Find a small positive value of x which is an approximate solution of the eduation.
. cosx—4sinx = x*. [4]

1 q ) Air Fs pumped into a spherical balloon at the rate of 250 cm® per second. When the
re.adlfus of the balloon is 15 cm, calculate the rate at which the radius is increasing,
giving your answer to three decimal places [3]
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