UNIT 3 & 4 MATHEMATICAL METHODS
VCAA EXAMINATION 1 - 2006 TO 2017

FUNCTIONS & GRAPHS - TRANSFORMATIONS

QUESTION 1 -2007 (HARD - HARD)

Let f: R— R, f(x)= sin(?). ﬁ
2nx J3

a.  Solve the equation sin(T) = Y for xe [0,3].

2 marks
b. LetggR—R g(x)=3f(x—-1)+2.

Find the smallest positive value of x for which g(x) is a maximum.

2 marks
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QUESTION 2 - 2010 (HARD)

The transformation T': R*> — R? is defined by
X X

_1‘
+|
y Y 4

The image of the curve y = 2x% + 1 under the transformation 7 has equation y = ax® + bx + ¢.

30
0 2

Find the values of @, b and c.

3 marks

© The School For Excellence 2018  Mathematical Methods — VCAA Examination Questions  Page 2



SOLUTIONS
QUESTION 1

Sin(zmj 3

=—7 for xe[0,3]

2 .
Y 7r+£,27r—£,37r+£,.... with reference angle % (M1)

3 3 3 3
x=225,
2
Answer in domain x €[0,3]
5
x=2,= Al
5 (A1)

Difficulty: 45% of students answered this question correctly
Average Score: 1.1 out of 2

b.  f(x)= sin(zﬁl

g(x)=3f(x-1)+2

M1
g(x)zBsin[z?ﬂ(x—l))+2 D

For the function f(x)=sin (23&) the smallest positive value of x for which f(x) isa

maximum is Z .

e (%)

Max

gc=0.75 yc=1

So for the function g(x)=3sin (%(x— I)J + 2 the smallest positive value of x for which

. . .3 7 . - . .
g(x) is a maximum is —+1= Z . (due to translation one unit in positive x direction) (Al)

Difficulty: 20% of students answered this question correctly
Average Score: (0.6 out of 2
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QUESTION 2

GG S

Need image of y =2x" +1:

MR RIEN

Rearrange:

4
2y+4=y1:>y=y‘T

Substitute in the equation y =2x” +1:

2
y12_4 :2()613-'_1) +1

2
.'.y1—4:4(x1;1j +2

Drop the subscripts:

Expand
(x2+2x+1J
y=4 —— |+6
9
(M1)
4x> 8x 4
=—+—+—+6
9 9

_4x* 8x 58

S

Giving azﬂ,b=§,C=5—8 (A1)
9 9 9

Difficulty: 23% of students answered this question correctly
Average Score: 1.2 out of 3
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