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Question 1 — (14 marks) — Start a New Page Marks

a) Differentiate with respect to x

(i) y=log, (7x + 6) | 1
(11) y= €x2+2 1
| C
(i) y= ( + 3)5 2
(iv) y=x>e** ' . 2
log, x ,
™ y=—% | 2
X

b)

The graphs of y= x*—x-6 and y=x+2 are shown on the diagram.

(i) Find the coordinates of P and Q. : 3

(ii) Find the shaded area. _ 3
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Question 2 — (14 marks) — Start a new page _ Marks

a) If log,2=131 and log,3=2.07 find the value of:

@@ log, 6 1
(i) log, 4.5 1
(ii)) log, — 2
a
b) Solve the equation 3” =1’i, giving your answer correct to 3 decimal places. 2

¢) Find the equation of the tangent to the curve y=log, (3x—2)+4 at the point
where x=1 3

d) J1

> X

The cutves y = x*+land y= 2 meet at the point A, as shown on the diagram.
| x

() Show that A has coordinates (1, 2) 1

(ii) Find the value of %, given that the shaded area is % units® 4
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Question 3 — (14 marks) — Start a new page

a) Find the following:

@) [x/x dx
. 1
(i) st_z dx

i) fxe¥ ! dx
b) Showthat [ = dv =-log,3

¢} Use Simpson’s Rule with 3 function values to find an approximate value of

2
Io 1 dx correct to 3 decimal places.
4+ x2

d)

n» g

v
e{

'y=x2¢"* has a maximum turning point at A, as shown on the graph.

(1) Find the coordinates of A.

(ii) The equation x%¢™* ~k =0 has 3 real, distinct roots. Using the graph, or
otherwise, write down the possible values of %.

Marks
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Question 4 — (14 marks) — Start a new page

a)

b)

d)

Solve logs{x+3)+logs(x—5)=2

The curve y= f(x) has a stationary point at the point (2, 2).

2
Y _2 find fx)

P e 2

The section of the curve y= \/_:__ from x=1to x=3 isrotated about the
x” +1

x axis. Find the volume of the solid of revolution.

x3

5 is an odd function.
x“+1

(i) Show that f(x)=

x3

x2+1

. . . 2
(ii) Hence, or otherwise, write down the value of _[ ) dx

Marks
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Question 5 — (14 marks) — Start a new page Marks
2

a) Evaluate j 0 (3- 2x)3 dx 2

3x

A rectangular prism has dimension x, 3x and & metres.

2 .
(i) . If the surface area is 72m” show that A= _3_¥x_ 2

X :
(ii) Hence show that the maximum volume of this prism is 36m’ 5
¢) (i) Differentiate y={x+2W2x+1. Express your answer as a single fraction. 2
12 x+1 3

ii) Hence or otherwise find dx
@ 4 J2x+1

End of Paper



STANDARD INTEGRALS

1 .
x"dx =—x"+1, nz-1; x#0,ifn<0
) n+l
r'l -
—dx =lnx, x>0
x
J
ax 1 ax
e™ dx =—e%, az0 -
a
([ 1
cosaxdx =Esinax, az(
o
1 . b4
sin axdx =——cosax, a#0
) a
- 1 .:!
secZax dx =-Etana.x, a#0

1
Jsecax tan ax dx =Esecax, a#0

r1 1. 4
———dx =—tan'=, a#0
Ja‘+x a a
™
1 L 1 X
2abc =sin 1:1-, a>0, —a<x<a
JAa*-x

' ~
J———l—dx =1n(x+\/x2—'a?'), x>a>0
Nx?—-a? )

1 R [2, 2
J r___x2+a2dx —1n(x+ x +a)

NOTE : lnx=log,x, x>0

—16—
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