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Section One: Calculator-free (40 Marks)

CALCULATOR-FREE MATHEMATICS 3C/3D

This section has eight (8) questions. Answer all questions. Write your answers in the spaces
provided.

Working time for this section is 50 minutes.

Question 1 (4 marks)

Find the minimum and maximum values of f(x)=2x> —3x% —12x+ 27 over the interval
-3<x<£3.

Flx) = b~ bx- 12
c bl x-2)
- 6(1—2)(’””)
= ~ or 2
Pl = 2= 3(-)= 200+ 27
_ -3+ 12+27 = St
A2) = 2(2)°~ 3(2)*- 12(2) » 21
e - 12 - rRT = 7
F6) = 2(3)*- 3(3)"= 12(3) + 27
- Sy~ 27-36+ 27 = L&

6(-3)= 2(3)7- 3(-3)= (3T

:ﬂ§#,977a‘3é»'f'$?7:“‘m{,§ 'p/"’“
g palue 3l rQ'F#W.
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Question 2 (5 marks)

Find gz in terms of x for each of the following.
X

(@ y=x(1+2)

) (\{ . (2 marks)

@ T f&'fagm ﬁ + X é& ) . ' ! : )

i (; Vi . bx 63&' ] @} ruatote Simgo g
- + &,

(b) y:jz2+t—1 dt (1 mark)
L -4
a -], A
%f— T odx ! {

() y=z*-zand z=x°-9 (2 marks)
e ZJZ_’_ - QL |
%{% = 351 S
Az
%«: %}( Ax /
et CS%&"”’) 21
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Question 3 (5 marks)
Two independent events A and B are such that P(A)=0.9 and P(B)=0.4.

(a) Find P(AUB). (2 marks)
= O 34’ l/
plAuw)= 006 4
(b) Find P(B|AUB). /9((3/’ Aulg) - 0206 (1 mark)
LA VUB) D-ie .
= ,-é-— oR o
4& 023
(c)  Show that A and B are also independent. ) {2 marks)
g Pl 06 pPLANG] = 0:06  foyn Vewr
NG p(anE)= r(ATe)
Hence

p(AnE) = pE)* P(3)

po6 = 001 X 06 /

o, Independ e
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Question 4 (7 marks)

Two functions are defined as f(x)=+x~1 and g(x)= %

(a) Evaluate gof(jég). / / (2 marks)
of(x):; , /. ga?'(-%}/" ﬁ:t/-_mj;
J V-1 — | cl /
-
&~/
[ R
——— P ‘
- 2 3
(b}  Find in simplified form go g(x). 3 (2 marks)
/
6 /x}‘-’ -
(7 (7 ..-L ""/
X!
R
g /-—/x")
= _/
. XLy
st -Z"__";:— - 2-——3&
et
(c) Determine the domain of f(g(x)). (3 marks)

,C(jfx)) = y}-—’r—f?— Z3

-1
> {
x-1 7
o vl
>
Va 2?’1
fe </
N . I X oR/ L} >
é‘LCW"’ ;C-:"/ Ly x,.é )
~ 1—(x"1) 5 ¢
N ){"."
Homee J< x & 2
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Question 5 (4 marks)
c+2a=3+4b
Solve the system of equations a+2b+2c=4
50+3c=5+2b
J 2 2 Ly
2 -« | 3
s -2 3 %
) 2 2 « i
O 3 _3 - }22—221
o -1z -1 IS Rs = SK;
L —
B ) ) 2 ¥
o o s %
B . - 15 . 7 C 5'3
5¢ = - ) 4
T =T Z
g+ 175 - /
l" ﬂ - -
i~ L = #
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Question 6
e 2

(”"/ Oueall L no 'fﬁ)
) CALCULATOR-FREE

(5 marks)

0.2y : J
(a)  Determine 2¢702 gy, = “-zfé 72?—3) 2 - dj (1 mark)

5
)
:“,Z,@ ° j%é

(b)  Determine [(r—1)(1-2t+2 ) ar.

G -4 b
j SXHZ'OIX' ) e v
) -/ f
. _3]*

vt "
&
P\~ \~
|

\\ RN

3
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Question 7 (4 marks)

2
The region in the first quadrant bounded by x=0, y=0 and y =1—% is rotated 360° about the

y-axis. If x and y are distances measured in centimetres, find the volume of the solid formed.

2

Y- —?-H Ve o A
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Question 8 (6 marks)

The variables & and m are both integers such that m? + 3=2k .
(a)  Use counter-examples to disprove any two of the three conjectures listed below. (2 marks)
* m can be any even integer. .
Lot i 642 9%3:7 L;gj/maf’dn/kfejef}
k=7 kgt l/
v, Stadep o

+ m can be any odd integer.

SM‘&W M{‘J&?ﬂ ﬁ-u_e,

« m must be a positive odd integer.

2 - 2 =12
Lot m = -3 mo 3= a+
2k =12 o k=b /

F A

Shatinnet Con be hwe for hegilot pragers ., felac

(b)  Using the fact that any odd integer can be written in the form 2n + 1 or otherwise, prove
that & is always the sum of three square numbers. {4 marks)

Lot 11 e Gy pold  ntege Lnr 1
pm*+ 3 = (2n21)7+3
pel #nz:}w---‘ e =1+ 3
Lin # hn + 4
= 2k
qoa /C. = th—"}“ Qﬁ-}—" 2
— n ,’L 2‘“ + / 7 /

—

B (m#«!) R

End of questions



