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Question 1 (3 marks)

Given that the function f has a rule of the form f(x) = ax? + bx and f() =6and f'(1) = 0, find the
values of a and b.

fo)'—’0¢-+5=6 @
f’c'z)':o’&ﬁxﬂ%a: Ra+b =g @ /
A= - /

6= /

Page 1 of 9
Perth Modern School



Year 12 Mathematics Methods

Test 12018
Question 2 (8 marks)
Consider the gradient function f'(x) = 12(x + 2)%(x + 5).
STIR(2) €8) = Abo
(@) Graph the gradient function (4 marks)
,.f:,-h\
f | ) /' v - - ":/4-,
r(x;f VvV X s
A/

R i o > x
-10 5 10
Upe
v
(b)  What kind of feature is at the point (=5, —225) on the graph of f(x)? (2 marks)
(_ b9, :-S> ('"S J -2—) _(7:-/:\
i) - L
! - o f /'/‘u*., /. /O
& \} 7\ g LO Cal S / ” i .
AP

(c) What kind of feature is at the point (—2, —144) on the graph of f(x)? (2 marks)

{ =82 ) (-2, +Aa)

& i /HPSO’JL“'/

pont o mfesten. 7
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Question 3 (6 marks)

Clearly showing your use of the product, quotient or chain rule differentiate the following.
afﬂ a) 10p(1-p)° (2 marks)
e = loc=-PT 4+ (0pxq (I- Py’ x (1) A
o _
o OU‘T’D = G5 c(~7o) -.?O’D/(-/J)

e,
b) 4:72 (4.marks)
.
= (2+a) 2 ;

oly 5

————

2
ol = -~ —;: (ix-ra{) " |/ = B 2(3{'1_2’)

~2Vixr2)® 3
c) Consider the function f(x) = (x — 1)?(x —2) + 1 (? marks)
If f'(x) = (x — 1)(ux + v), where u and v are constants, use calculus to find the
values of u and v.
e
f'(x)-_— A Cx=13Lx~-) + (1) \/
= CX=()(2x~&Y - Cx—-i)c;x——f)
= (x4) (ax-4¢ + x~;)
(:x—".) ( 3)(— S‘) g _3’_‘(/2_-» E/‘__t_rf_f
X - = s
3, V==5 S/
‘-.__'_—-—-——.
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Question 4 f) (4 marks)

The time T seconds, for one complete swing of a pendulum of length [ m, is given by the rule T = ZnJI,
where g is a constant.

. L1 NPy
(a)  Determine %, ] = Q'ﬁ:(—é"‘)'k = Zﬁ-j 22 ‘
! :

4

(2 marks)
AT
ol

]!

Iy

“%{sf.ﬂzsd -%5\)5“&5‘ C%) A

S
|

= e X

o T
-J'tij (9T =\7:_—'_.,

(b Using the formula 9T = g dl, find the approximate increase%
dl

T when [is increased from
1.6 to 1.7. Give the answer in terms of g. (2 marks)

ST: NN See

R xJwo
0% x (Ox./a‘ 10

T Jio
“o /g

D]

1)
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Question 1 (9 marks)

A model train travels on a straight track such that its acceleration after t seconds is given by

a(t) = pt —13cm/s*, 0 < t < 10, where p is a constant.

(a) Determine the initial acceleration of the model train. (1 mark)

oLy = P - 15 cmfs? /
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The model train has aninitial velocity of Sem/s. After 2 seconds, it has a displacement of —50cm.
A further 4 seconds later its d;splacement is178cm. . t=6

(b) Determine the value of the cons §

Vee) = PE -ars-f:-fc;rﬁ' Ve -c =@
oltt) = P*=3 T

dit=2) - Z-- 1BE L jord, = -50

ol

(i(f‘—'-é) = P)téé}, !iﬁ}—é—f—g)(S"f‘ Oi - )?8 / (S%S'fl"#&u‘f'fbﬂ) |
R

(4 marks)

S e PRI
OL: =50
(c) When is the model train at rest? Cvfﬂ&w Ve = O ) @mErke)
Vét)rlgtz-nfz+5 = 6+%~ B3t+S =0 i
2
(26-1) (3E-5) =0 ,/r',f‘ \/’: Og“_‘;f'o
k.. AP
(d)  How faréid the model train travel r:;iuu(?n\(j +he $th KQCOV‘O(. n (2 marks)

Cﬁf?é}). - Ae- 1)/ -

RxB)  3x ()"
6 ' .

V]

[2x 77 13, 32 :
- €0 - /3% 7
+E = ¢ 5 1S

/

))

2455 om /
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Question 2 ‘ .

w (6 marks)

A beverage company has decided to release a new product. “Modmash” is to be sold in 375 mL cans
that are perfectly cylindrical. {Hint: 1mL = 1cm3)
(a) Ifthe cans have a base radius of x cm show that the surface area of the can, S, is given

by: 5= Z?sz‘*"?%.

§= AR + AnLch
AR + 2p ax 228 v/
IZ%

(b)  Using calculus methods, and showing full reasoning and justification, find the dimensions of the

can that will minimise its surface area |

~ 2 oy

g (x) - ZTb'X, + 750 x (4 marks)
’ 2

S(x) = baax - 150 %«

= v
X 2390196 cn. S

> (-0,3.95346) (390756, o)
Sfb() - ~+
KT R

7 Cé’afﬁ’“’””fj a'®
S(X) ;\@(.\cfic\s Y n cff/{ A = _'5 ?o??ém

j’L 375 -

-

Honw

| Tx3.90796" 782 om
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Question 3
Let f(x) =—(x+ 1D%*(x - 3).

Use calculus to locate and classify
inflection.

(@)

]C’(I) = =gl -3 ) = (:C—HDQ -
- Fppi o -6 # zm-;)

~ (x+)(3xX-5> =0 e

—
-

—
——

2= F gf K=

Test 12018

(10 marks)

all the stationary points of f(x) and find any points of

-POm’r o{» l/\f‘ el Smarks)

f ()= =~ (3%-5)-(xx)x3

—

~3x+5 ~3x -3

« = 4Hd =D

' o sl

. x=%, Y= -G+)(3-3)

\5 \(5, +e> <13 (x47)
0

ft-v=0

£ 28 Loial o (£

o 46/ 43)

(b)  On the axes provided sketch the g

locad e (A, 0)

P.o. 1 ‘(é'w%gﬁ g

o ( f—”(——n): ~6(-1D)+2 S p /
| = $-> =0, (H,0) locd uin

; Ot "i")=-65><a-5) (5 +)x3 <c
o fE)=2E, &mf.t/y.

raphof f(x), —1<x <4, Iabelllng aII key féatures

2.3-6)

¥

(0,3)

j//'\(’

(4 marks)
Po.L <, 94 a)

~20 <+

5% oL

4 mewk off per ewnvr,
, «fw,ﬁ’m‘r\a Po\n'ﬁf

* X —ints
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