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Dominic borrows $10 000 at 15% p.a. over 5 years, repaid in monthly instalments. He
does not have to make any repayments for the first two months,

@) ‘Write an expression for 4, the amount owing after 2 months. 1
(i)  Write an expression for 4, , the amount owing after 3 montbs. 1
(iii) Writean expressic;n for 4,, the amouﬁt owing after 4 months. 1
(iv)  Write an expression for the amount owing after the 5 years. 1
(v)  What is the amount of each repayment? 3

Find an expression for f(x) if f"(x)=48x-14, f(-I)=40and f(-2)=-100

3

Find the primitive function of y =x/x +1 2
Evaluate the definite integral J:\/x +3 dx, rounding your answer to 2 d.p.

2

If _[:ﬁ (2x—4)dx=-13, find the value of w 3

Find the area enclosed the curve y = (x—3)? and the line y =3—x . Leave your answer
in exact form. 3

{ EXAMINATION CONTINUES OVER THE PAGE




Question2 (20 Marks) ~ START A NEW BOOKLET Marked by BMM Question 3 (20 Marks) ~ START A NEW BOOKLET Marked by CJL
a)  Bvaluate 5 =9 to 3 significant figures. 2
(a)  Consider the function f(x)=x-5x+6. ® e .
(  Sketch the graphof £'(x) 2
(i)  State the values of x for which: ()  Simplify log, 6+log,32-log,3 2
1. f(x)<0 1
Solve 2In%=In(7Tx-12 3
2. fx)=0 1 @ ( )
3. f'(x)>0 1 Find the following indefinite integrals:

(b) A company manufactures items at $2 per item and sells them for $x per item. If the

§-9x.dx . 2

4 .

number of items sold is 8—020- per month, find the value of the selling price of each
x

item for which the company could expect to maximise its monthly profit.

v (&)  Determine the exact volume created by rotating the region below the curve y= e
(¢)  Consider the function f (x) =—" +3x" ~3x.

and between the lines x=0 and x=4 about the x-axis. 2
@  Showthat f(x) only hasonex intercept 2
(i)  Determine the coordinates and nature of the stationary point
on f(x) 3 ®) Find the equation of the tangent to the curve y =5+ 3Inx at the point where x=1.
4
(i)  Sketch f(x) 2
(iv)  State the absolute minimum and absolute maximum for f (x)
L dx
in the domain ~1<x<3 2 (20  Use Simpson’s Rule with 5 ordinates to find an approximation for _cz T3
2 95 3
(@ X f(x)=ax’+12x" +7 has a point of inflexion at (—-3—,?) findthe  valueofa.
2
' ‘ END OF EXAMINATION
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Question 1 (20 Marks) X Solutions

(@

Dominic borrows $10 000 at 15% p.a. over 5 years, repaid in monthly
instalments. He does not have to make any repayments for the first two
months.

® 4 =[$10000(1.0125)](1.0125)
=$10000(1.0125%) v

G 4,=400125-M
=[$10000(1.0125%)](1.0125)— M
=$10000(1.0125*)-M v

(i) 4=40.0125-M
=[$10000(1.0125%) - M](1.0125) - M
=$10000(1.0125*) - M(1.0125) - M
=$10000(1.0125") ~ M(1.0125+1) v

(v) A, =$10000(1.0125%)— M(1.0125" +.+1) v

(v)  After 60 months, 4, =0
0 =$10000(1.0125%) — M (1.0125" +..+1)
$10000(1.0125%) = M(1.0125” +..+1)

_ $10000(1.0125%)
(10125 +..+1)

The denominator is a geometric series where a=1,r=1.0125, n =58

5 290"=D $10000(1.1025%(0.0125)
n M=
r-1 ~ 1.0125% -1
_lgoiest-y =$249.55 v
0.0125

®) f(x)=48x-14

f(x)=24x*-14x+¢ ¥
F(-D=24+14+¢
40=38+¢,
=2
F () =8x~Tx*+2x+¢c, ¥
F(D)=—64~28—4+c,
_100=-96+c,
c,=—4
) =8x*-Tx*+2x—4 ¥

5

3 2
©  y=xfr+l sz +1dx=2§—+x+c
1
=x'xx? +1

3
=x2+1 ¥

@ [ _C(x+3)% dx
3
_12(x+3)2 v
R

0

5 3
= 2x73 - -—2—x32
3 3

=888 Vv

© [ x4y de =" -4x]
=((w+3)? ~ 4(w+3)) - (W' ~4w)

=W +6w+9—4w—12—w +4w

w3
w

~-13=6w-3 ¥
-10=6w
Lol =52,

6 3 3
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Where are the points of intersection?

(-3 =3-x Atx=3andx=2 v
¥ —6x+9=3~x
¥ —5x+6=0
(x=3)(F-2)=0
Jj.%—x—('x—’a‘)2 o
=£—x2+5x—'6dx v

3 2 3
= ——’-c—+si-—6x
3 2 A

=(:-2~7-+4—5—18)~ i+lo~12j
3 2 3
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