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1. [12 marks]

Find % in each of the following, by using the appropriate rule.
(a) (3x —X) (x - 4x* 5%+ 3) (Do not simplify) [2}

dg = (G-t f% )ex-1) + (’s’_z<, %)(2; —§1-€)

®) y=2x-x + 35> + ;5 (Leave with positive indices.) [2]
dﬁ%; - s - £i”
= 1- {jﬁc % v4
© _..2_31— (Do not simplify) / (3]

Jdgs (9?7 324"')(@%) 1. 5"*3?50( )
fi/% = - gﬂﬁ) \/

(@ y=~Jx4—3x3.+ 2 | / d, ) 9/) / [3]

N 2.5 1
2 35 1 V4

(& vy= \[U——g using the chain e & -, du , whereu=2x"+3 (2]
M W d}{ du dx
”i.%,)b - A ¥ ML, |
5 (-3)" 2w x tlx, J/
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2. [3 marks]
Consider the function f(x) = x* — 5x* — 8x + p where p is a constant.

(a) Determine where the local (relative) extrema points occur. 2]
g2
Lo =3 10 -5 -
‘ - lox =% =0 \/
Gu+2)6c-4) =0 /

x="%,4

(b) What can we say about value of p given that two of the three roots are negative  [1]

P S i’iﬁjﬂflf}z.

3. [4 marks]
Draw a sketch below of each of the gradient functions formed by each of the following functions
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Find the turning points, points of inflection and intercepts for the function

3 2
y=x —3x —9x+ 1. Then graph a sketch of the function on the axes provided below,
clearly showing these key points.
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1. [5 marks ]

A particle's position along the x-axis, in meters, is given by the function s =3t> — 5t +9.
(a) Find the Velocity and Acceleration of this particle when t =2 seconds

(= -5 / 3

a= I8¢ ‘/

M £=1 V= 3Umfs | a= gg;r;q/g?-/

(b)  When does the particle stop moving, and how far from the origin is it at this time?
9 (2]
qt=-S =0
‘/-;’t'g o lgnetc Ve yedve.

t= /

(%) = 6SIm.

Stops akter %S at é*S'Im.\/
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2. [ 8 marks ]

The volume of a certain rectangular box is given by the equation f(x) = ¥ —5x* —8x+48.

()  If the height of the box is (4- x) units, determine an algebraic expression for the area of

3] .

the base of the box.
)L y,b —€ +LUE
G-
24 2
= ="+t
(b) Calculate the value of x for which the volume is a maximuin. (5]

_{2!'6«,') < 3%?'—' foa - % /
- Gr+D) - ¥ =6
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3 (7 marks| : S S e e

(a) If the volume of a cylinder is given by ¥ =27+, find the appropriate percentage change in

V when r changes by —l?j% [3]

V= 2'17(3

Svﬁsdair?‘ §v /
8§
ST

ar

It

3x 0-008
=pg.os = 1-5§% CQ»’%?@ f«/ 1S,
(b) If the volume of the solid generated by rotating a shaded region is given by
V = n[0.05%° + %h:‘ +4h], use the incremental formula, 6V = %Z—é'h \

to estimate the change in volume when / increases from 3 to 3.01.

, ; [4]
(' +gh” +16) .

b it
| . SV i ln" £sn’rid)
For  Smedl W o i‘l‘l oL~ P
. T ¢ 9 L .
(v= (3 +::’3~H)K (6-01) /
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4 _ [Smarks} — e

Sketch the graph of y = f(x) given the data below:

@) fQ=-9, f-4=27, f-1)=9

(i) £'(2)=0and f'(2)>0 mMin . 4 ot =l

(i) (4 =0and f'(-4)<0  may af A=-Y%

@) D=0 Infleohn  when w= -l
¥ £(x)>0 forx>2, x<-4

i) F(x)<0 for-4<x<2

(vii) £(0)=3

fix)

/ G ”?ﬁ |

Perth Modern School



