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Year 12
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Mathematics

General Instructions

o Working time: 1¥4 hours
Reading time: 5 minutes
. Write using blue or black pen.

L)
[ ]
¢ Board-approved calculators may be used.
L3

A table of standard integrals is provided.

Total marks — 78

» Attempt Questions 16

e All questions are of equal value

¢ Begin each question in'a new booklet

¢ Al necessary working should be shown
in every question.
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Question 1 — (13 marks) — (Start a new page)

a) Find the primitive of:

G /0-2x)° = ,.(ji’-’bcyj‘ O ?»TQ'#Z;L)H e

2.4 &
;:.. /1
11)4 - - 11
3x 2
2 .3
(iii).f——-—-~3x S = 3%
X 3

3

b | Using the table of standard integrals show thaif dx=In4

1
3‘\/xz +16

(i) Use Simpson’s rule with 3 function values to approximate

3 =
j—l— dx. Hence, show that In4=1-4
4y Jx* +16

¢) (i) Without using calculus, sketch y= X% —x

(i) Calculate the area between the curve y = x* — x, the x axis and the line
x=-1

‘Maz
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Question 2 — (13 marks) — (Start a new page) Marks

2)

Given that -..(? f(x)dx=11 and that

b)

[ fde=7
N / :

(i) What is the area of the shaded region?

(i) Whatis the value of [} f(x)dx ?

M is a point of intersection of y = x% and

)
(&\\

(i) Find the x coordinate of M.

y-= 2x* —4 as shown. -

(i) Find the area of the shaded region.
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Question 2 (cont’d) Mark
c) Y The shaded region is bounded by the
coordinate axes and part of the curve
A y=G2
—>x

(D)  What are the coordinates of point A?

(i) If the shaded region is revolved about the y axis show that the volume V of
the resulting solid is given by V = 7L'J: (\/3)— - 2)2 dy

(iii) Calculate the volume.

[
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Question 3 — (13 marks) — (Start 2 new page) Marks Question 4 — (13 marks) — (Start a new page) Mar]
a) Differentiate - a) Evaluate e correct to 3 significant figures. 1
@ e ' 1
.o x : i
(i) 2xe 1 b) Expand (1+ ex)z t

x .
Find fe3 dx 1 ) ¢) Consider the function f(x)= e** (1~ x) where ~3<x<1

- (i) Copy and complete this table of values. Give values correct to 2 decimal (
places where necessary. 1
I3 9, . - 4 B
c¢) Evaluat . FEEE A «
) valuate -[0 e dx 3 Lol x -3 1 =2 -1 0 1 o
/ f | 001 | 005 | 028 | ’
g . . . s ) B .
) () Find the equation of the normal to the fu’fj’e ); =e m?fﬂi};‘nm thf? x=1. 3 (i) Differentiate f(x) and hence show that the function has only one
S e T stationary point. Find the coordinates of this point. 4
' -1
(i) Where does this normal cut the x axis? = 1
(i) Determine the nature of this stationary point. "1
(iii) Find the area between this normal, the curve y =e® and the coordinate axes. 3 (
(iv) Sketchthe curve y= f(x) for =3<x<1 2
(v) Using the trapezoidal rule with 5 function values approximate the area
under the curve y = f(x) for =3<x<1 2
(vi) From your diagram, decide whether this approxi{jnation is an over estimate
or an under estimate of the true value of the area. Give a brief reason. 1
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Question 5 — (13 marks) — (Start a new page)

a) Evaluate log,11 to 2 significant figures.

b) Given that loga =0.86 and logh=0.42 find the value of:

a
i) log—
@ g5

(i) log~/ab

Solve log,(x+1)+1log,(x-3)=5

<

d) @ State the domain and range of y = log, (2x+1)

(i) Sketch y =log,(2x +1) showing all essential features.
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Marks Question 6 — (13 marks) — (Start a new page) Marl
1 a) Differentiate

@ y=mn(Bx+2)

() y=me*
2
(iif) y=Inv1-4x
2
b) The graph of y=1n x* is drawn.
4 J ! Find the exact value of the shaded
' R area, in simplified form.
oyl
// |
|
. I
2 / 5, 7%
4
|
2

@

2
b
¢) Given that a2+b\2=23ab eXpress (%j in terms of @ and b. Hence

show that log(a Zb) = %(loga +logh)

End of Paper
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