(S4ONTOUREDUCATION

Website: contoureducation.com.au | Phone: 1800888300
Email: hello@contoureducation.com.au

VCE Mathematical Methods %2
AOS 2 Revision [2.0]
Contour Check (Part 2) Solutions

C



https://www.contoureducation.com.au/
mailto:hello@contoureducation.com.au

G.ONTOURE DUCATION VCE Methods % Questions? Message +61 440 138 726

Contour Check C

[2.1 - 2.5] - Exam 2 Questions Pg 99-140

MM12 [2.0] - AOS 2 Revision - Contour Check (Part 2) Solutions ‘98
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Section G: [2.1-2.5] - Exam 2 Overall (113 Marks)

Question 78 (1 mark)

The maximal domain of the function f (x) = \/ﬁ is:
A. x € (0,00)
B. x € (—-2,3)

C. x € (—,2] U [3,00)

D. x €R\[-2,3]

Question 79 (1 mark)

The most likely rule for the following graph is:

N
7

N
N
x

(-14, -3)
N2
A V3-x+1
B. —vV2—x+1
C. 3Wx+1-1
D. =3V2—x+1
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Question 80 (1 mark)

The function g with the graph shown below, is best described as:

A. One-to-one
B. One-to-many
C. Many-to-one

D. Many-to-many

Question 81 (1 mark)

The line with the equation 4y + 3x = 25 intersects the circle x? + y? = 25 exactly once at the point P(3, 4).
The equation for the radius of the circle that passesthrough P is:

A 3y —4x =20
B. 3y + 4x = 25
C.3y+4x =0

D. 3y — 4x = 25
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Question 82 (1 mark)

Consider the function f(x) = 12x5 + 90x* + 140x3 — 180x2 — 480x - 200.
The equation f(x) = k will have three solutions for:

A. k € (—618,—24) U (38,632)

B. k € [-618,—24] U [38,632]

C. k € (—24,38)

D. k € [24,38]

Question 83 (1 mark)

The graph of the function f passes through the point (2, —3).

If h(x) = 3f(x - 2), then the graph of the function A must pass through the point:
A. (4,-9)

B. (0,—9)

C. 4-1)

D. (0,—1)

Question 84 (1 mark)

The graph of the function f : R —» R, f(x) = 3* — 1, isreflected in the y-axis and then translated 2 units to the
left and then 3 units up.

Which one of the following is the rule of the transformed graph?

A=)

B. y=:x32 43
C.y=3*+3

D. y=3%t243
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Question 85 (1 mark)
The graph of the function g is obtained from the transformed graph of the function:
f:[-26] >R f(x) =3x2+5x —2

Which undergoes a dilation of a factor 2 from the y-axis, followed by a dilation of factor 1—1} from the x-axis,

followed by a reflection in the x-axis, and finally followed by a translation of 6 units in the positive direction of

the y-axis. The domain and range of g are respectively:

A. [—4,12] and [-12,4]

B. [—4,12] and [-28,27|
| 48

C. [-12,4] and -2, 40|

D. [—4,12]and [-40,2]|
! 48

Question 86 (1 mark)

The image of the function f(x) = x*isy = —40(x + 2)*. The transformations that could have been applied are:

A. Reflectionin the x-axis, then translation in the positive direction of the x-axis by 2 units, followed by a
dilation from the y-axis by a factor of% .

B. Reflectionin the x-axis, then translation in the negative direction of the x-axis by 2 units, followed by a
dilation from the x-axis by a factor of 5 and a dilation by a factor 2 from the y-axis.

C. Reflection in the x-axis, then a dilation from the x-axis by a factor of 2, followed by a translation in the
positive direction of the x-axis by 2 units, and finally a dilation from the y-axis by a factor of 2.

D. Reflectionin the x-axis, then a dilation from the y-axis by a factor of% , followed by a translation in the

negative direction of the x-axis by 2 units, and finally a dilation from the x-axis by a factor of 3
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Question 87 (1 mark)
Leth:(=1,1) - R,h(x) = —

Which one of the following statements about h is not true?

1

A. h(x)h(=x) = —h(x?) h(x) = —
B. h(x) + h(—x) = 2h(x?) .
llh(x)]’ # h(xz)
C. h(x) —h(0) = xh(x)
D. h(x) —h(=x) = 2xh(x?) [xl—lj_ - x° —;.x+] ” _Tzl—l

E. (h®)" = h(x?)

Question 88 (1 mark)

The linear function f : D - R, f(x) = 5 — x hasrange [—4,5).
The domain D is:

A. (0,9]

B. (0,1]

C. [5,—4)

D. [-9,0)

E. [1,9)
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Question 89 (1 mark)
The function f hasthe property f (x) — f(y) = (y — x)f (xy) for all non-zero real numbers x and y.

Which one of the following is a possible rule for the function?

A. f(x) = x? D 2 - r =0 07)
B. f(x) =x?+x* f(x),j_c
C. f(x) = xloge(x) Ls=to 1

x y
D. f(x) :i RHS (y—x)xi é—i LHS
E flo0 =5
Question 90 (1 mark)

The linear function f : D - R, f(x) = 4 — x hasrange [—2,6).
The domain D of the function is:

A. [-2,6)

B. (-2,2]

C. R

D. (-2,6]

E. [-6,2]
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Question 91 (1 mark)

Which one of the following functions satisfies the functional equation f(f(x)) = x for every real number x?

A. f(x) =2x
B. f(x) =ax?
C. f(x) =2Vx
D. f(x) =x—2
E. f()=2—x

Question 92 (1 mark)

If f: (—»,1) >R, f(x) =2log.(1 —x)and g : [—1,o) > R,g(x) = 3vx + 1, then the maximal domain of
the function f + g is:

A [-1,1)
B. (1, o)
C. (-1,1]
D. (—oo, —1]

E. R

Question 93 (1 mark)

If the equation f(2x) — 2f(x) = 0istrue for all real values of x, thenthe rule for f could be:
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Question 94 (1 mark)

The range of the function f : [-2,3) > R, f(x) = x2 — 2x —8is:

A. R

B. (—9,-5]
C. (-5,0)
D. [-9,0]

E. [-9,-5)

Question 95 (1 mark)
Letf: R— R, f(x) = x2.

Which one of the following is not true?

A flxy) = FOfG)

B. f(xy) —f(—x) =0

C. f(2x) = 4f(x)

D. fx—y) =f@) - f()

E. flxr+y) +fx—y) =2(fG) + )

flx=p)=(x- J-‘}z = x° -2xy+y
f(x)=f(y)= X% - }!2
Slx=y)= f(x)=f(¥)

2

Question 96 (1 mark)

The linear function f : D - R, f(x) = 6 — 2x hasrange [—4,12].

The domain D is:
A. [-3,5]

B. [-5,3]

C. R

D. [-14,18]

E. [-18,14]
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Question 97 (1 mark)

The range of the function f : [-2,7) - R,f(x) =5 —xs:
A. (-2,7]

B. [-2,7)

C. (=2,0)

D. (-2,7)

E. R

Question 98 (1 mark)

The function f satisfies the functional equation f (xzi') = M

A possible rule for the function is:

where x and y are any non-zero real numbers.

.'\' -
A. f(x) = log,lx| If f(x) = 2x, then ;(%J = 2(";‘ ] =x+y.
1 5 2 ;
B. f(x) = - Moreover, f{x};f{;} = 1:2} = x+ . Hence
the function /(x) = 2x satisfies the given functional
C. flx) =2~ equation.
D. f(x) =2x

E. f(x) =sin(2x)

Question 99 (1 mark)

If 3f (x) = f(3x) forx > 0, thenthe rule for f could be:

A f(x) =3x
B. f(x) =+3x
C f0 =%

X

D. f(x) =log, (—)

3

E. flx)=x-3
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Question 100 (1 mark)
The range of the function f : (%ﬁ] > R,f(x) =2x3—3x+ 4is:
A (4=v2,4 +2)
-1
8. (5v2)
C. (4—v2,4 +7]

o

(7w

E. [4-v24+2]

Question 101 (1 mark)

A function f satisfies the relation f(x2) = £(x) + f (x + 2).
A possible rule for f is:

A flx) =Vx+2

B. f(x) =x+2

C. f(x) =logjo(x — 1)

D. f(@) =5(*~1)

E. fl0 =—
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Q

uestion 102 (1 mark)

The function f and its inverse, f~1, are one-to-one for all values of x.

If f(1) =5, f(3) =7,and f(8) = 10, then f~1(7) and f~1(5) respectively are equal to:

A.

B.

5and?7.

3and 1.

7 and 5.

8 and 5.

5and 8.

Q

uestion 103 (1 mark)

The function f with rule f (x) = 2log.(16 — x) has a maximal domain given by:

A.

B.

C.

x € (16,00)
x € (—x0,4)
x € (4,00)
x € (—4,4)

x € (—0,16)

Q

uestion 104 (1 mark)

The range of the function with the rule y = v/4 — x2 + log.(x + 2) is contained within the interval:

A

B

C

. [—4,2.8]
. (—0,2.8]
. (—4,29)
. (—,2.9)

. [~4,29)

10+

5

Y

N

L (0.096, 2.867)

™

The vange is (-0, 2.800...]). So it is contained within the interval (oo, 2.9).

4

54

101

2 4

A4
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Question 105 (1 mark)

The graph of y = f(x) is shown below:

A :
Y £ Y
N N
4} 4
pd " " \- " N 2z . " f SNaye]
< ¥ t 7 A f re
4 -2 0 4 4 -2 0 2 4
_24 -2
44 -4
WV A 4
C. .
y Y
N N
4} 4+
2'/ ) /
¢ yd ———x ——i >
4 2 o]l 2 4 4 -2 oV 2 4
=24 -2t
41 -4
N A
E
Y
™
4...
2t /
& ' + —x
4 2 32// 2 4
41
N
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Question 106 (1 mark)

4 3 2
Thefunctionf : D - R, f(x) = x: - % - 9% + 9x will have an inverse function for:

A. D=R

B. D=(-31)
C. D=(1,0)
D. D =(—,0)
E. D =(0,)

Question 107 (1 mark)

2x-3
4+x

The graph of thefunctionf: D - R, f(x) = , Where D is the maximal domain, has asymptotes:

A x=—-4y=2

3
B. x—z,y——4

2x-3 11
A P = =2 , the asymptotes are y=2 and x=—4
C. x=—4,y=§ Y 4+x x+4 ymp ’
3
D x=°,y 2
E. x=2y=1

Question 108 (1 mark)

The function f : D - R, f(x) = 5x3+ 10x? + 1 will have an inverse function for:

A. D=R
B. D =(-2,»)
C. D= (—oo,%]

D. D = (—o0,—1]

E. D =1[0,0)
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Question 109 (1 mark)

The function f hasthe property f (2x) = (f(x))2 — 2 for all real numbers x.

A possible rule for the function f(x) is:

1
x2+4

A.

B. cos(x)

C. 2log.(x2+ 1)

D. e¥+e™*

E. x2

Question 110 (1 mark)

Which one of the following is the inverse function of the function f : (—,3) - R, f(x) = \/%+ 1?
-1. (_ -1 ___*°

A f1:(—0,3) >R, f1(x)= (x—1)2+3
- _ 4

B- f 1 : (1,00) - R)f 1(x) == (x_3)2 + 1
-1. = ___ 4

C. f71: (1,0) >R, f1(x) = Y +3

D. f71: (1) > Rf1 ) =—5+3
-1. p+ “1(,) — _ %

E. f71: Rt >R f1x)= (x_1)2+3

Space for Personal Notes
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Question 111 (1 mark)

3x

Letf: D> R,f(x) = ;5, where D is the maximal domain of f.

2_

Which of the following are the equations of the asymptotes of the graph of f?

A. x=2andy=§.

B. x=2andy =-3.
C. x=—-2andy=3.
D. x=—-3andy = 2.

E. x=2andy =3.

Question 112 (1 mark)

Consider the following four functional relations:
2
f=fx  —f=fx) [f@=-f) (@) =[G
The number of these functional relations that are satisfied by the function f : R = R, f(x) = xIs:

A 0

B. 1

Space for Personal Notes
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Question 113 (1 mark)

Consider the functions f (x) = vx + 2and g (x) = v1 — 2x, defined over their maximal domains.

The maximal domain of the function h = f + g is:

Question 114 (1 mark)

Let f and g be functions suchthat f (—1) = 4, f(2) = 5,9(-1) =2,9(2) = 7,and g(4) = 6.
The value of g(f(—1)) is:

A 2

B. 4

Space for Personal Notes
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Question 115 (1 mark)

Leta € (0,)and b € R.

Consider the function h : [—a,0) U (0,a] - R,h(x) = % +b.

The range of his:
A [b—ab+ 1]
B. b—ab+1)
C. (—o,b—1)Uu(b+1,00)
D. (—oo,b—1]U[b+ 1, )

E. [b—1,00)

h(x)= 4 +b
x

The coordinates of the endpoints are {—a,—l +b)
and (a,1+b).
The range is (—o,—1+b]U[b+1,).

An example, using the graphof y=—-3 is

=l ba

shown below.

Question 116 (1 mark)

The graph of the function f passes through the point (—2,7).

If h(x) =f G) + 5, then the graph of the function h must pass through the point:

A. (-1,-12)
B. (-1,19)
C. (-4,12)
D. (—4,-14)

E. (33.5)

Space for Personal Notes

MM12 [2.0] - AOS 2 Revision - Contour Check (Part 2) Solutions ‘1 5




G.ONTOUR EDUCATION VCE Methods % Questions? Message +61 440 138 726

Question 117 (1 mark)
The maximal domain of the function f is R\{1}.

A possible rule for f is:

A f() =222
B. f() =12
C. i =Z2
ORS
E. fx) =vx—1

Question 118 (1 mark)
Consider the function f : [a,b) = R, f(x) = iwherea and b are positive real numbers.

The range of f is:

A |32
o f|a, I))—)R,./'(_\‘):l’
1 1 '\-
B. (5] | - - |
c. [%%) /(‘l):gwf(b)——--[;‘j(u)>j(b)_
5 (5] Range ‘{l l}
"\b’a g \b» a |
E. [a,b)

Space for Personal Notes
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Question 119 (1 mark)

Which one of the following is the inverse functionof g : [3,0) - R, g(x) =+/2x — 6?

x%*+6
2

A gli [3,00) 5 R, g () =
B. g71:[0,0) >R, g7 1(x) = (2x — 6)?
C. g1: [0,0) >R, g7 1(x) = \/§+ 6

x%+6
2

D. g7t: [0,0) >R, g7 (x) =

X% +6
2

E. g':R->Rg*x)=

Space for Personal Notes
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Question 120 (1 mark)

Part of the graph of the function f is shown below. The same scale has been used on both axes:

9
AN
Z N
~N /x
\

The corresponding part of the graph of the inverse function f~1 is best represented by:

A B

( ya \ 3 x 2 \ 5 > K
\ \
. D. 4
C/ /\/ A
¢ / 5 <\\ 3
— \
— | x
/ N
E

AN
x
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Question 121 (1 mark)

If the equation f(2x) — 2f(x) = Ois true for all real values of x, then the rule for f could be:

Question 122 (1 mark)

The range of the function f : [-2,3) - R, f(x) = x2—2x — 8 is:
A. R

B. (=9,—5]

C. (-5,0)

D. [-9,0]

E. [-9,-5)

Question 123 (1 mark)

Letf: R—-R,f(x)=x2
f fx) P = (o) =5 2y 52

Which one of the following is not true? @)= =x" -y

S@=y)# f(x)- ()

A. fay) = FEOf®)
B. f(x)—f(~x) =0

C. f(2x) = 4f ()

D. f(x =) =f(x) = f)

E. fO+y)+f@—) = 2(f() +fO))
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Question 124 (1 mark)

The transformation T : R? - RZ maps the graph of y = x3 — x ontothe graphof y = 2(x — 1)3 - 2(x — 1) +
4. The transformation T could be given by:

A Tx,y)=((x+12y+4)
1

B. T(x,y)—(x+1,5y+4)

C.Tx,y)=2x+1y+2)

D. T(x,y)z(%x+1,y+2)

E. T(x,y)=(x+12y+2)

Question 125 (1 mark)

The transformation T : R? — R2, which mapsthe graph of y = —/2x + 1 — 3 onto the graph of y = 1/x, has
rules:

A Ty =(3x-1-y-3)

Nlb—"

B. T(x,y) = ( —1,—y+3)

C. T(x,y = Gx+1—y 3)

D. T(x,y)=2x+1,—-y—3)

E. Tx,y)=2x—-1,-y+3)

Space for Personal Notes
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Question 126 (1 mark)

The point (a, b) is transformed by:

If the image of (a,b)is (0, 0), then (a, b) is:

A

B

C

.11
. (-1,1)
. (-1,0)
. (0,1)

. (1,-1)

1 1
T(x,y) = (Ex —3 —2y — 2)

Question 127 (1 mark)

Consider the graphs of f and g below, which have the same scale.

If T transforms the graph of f onto the graph of g, then:
A Ty =x—-3,y—4)

B.
C.
D.

E.

3 3
y = #(0)
r—-—-—-—ﬁ—-—ﬁﬁ—-—/ -
¢ = >x < = >x
y = 900 /

D

T(x,y) = (—x -

Dilate the graph of f by a factor of 2 from the y-axis and reflect the image in the

x and y axes.

T(x,y)=(x—3,-y)
T(x,y) = (=2x,—y)

T(x,y) = (—x,—2y)
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Question 128 (1 mark)

1
The graph of the function f : [0, ) — R, where f (x) = 4x3, is reflected in the x-axisand then translated five
units to the right and six units vertically down.

Which one of the following is the rule of the transformed graph?
1
A y=4(x—-5)3+6
1
B. y=—4(x+5)3—-6
C.y=—4(x+5)3+6
1
D. y=—-4(x—-5):—6

E. y=4(x—5)3+1

Question 129 (1 mark)

The point A(3, 2) lies on the graph of the function f. A transformation maps the graph of f to the graph of g
where g(x) = gf(x — 1). The same transformation maps the point A to the point P.

The coordinates of the point P are:

A (2,1) T
A {3' 2:'- g{.‘fI::f[.‘f—I] 3
B. (2,4) B
Dilate by a factor of a é from the x-axis: (3, 1)
C. 41 -
(@) Translate 1 unit to the right: (4, 1)
D. (4,2)
E. (4,4)
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Question 130 (1 mark)

The graph of a function f is obtained from the graph of the function g with rule g(x) = v2x — 5 by a reflection in
the x-axis followed by a dilation from the y-axis by a factor of %

Which one of the following is the rule for the function f?

A. f(x) =V5—4x
B. f(x) =—Vx-5
C. fx) =vx+5

D. f(x) = —V4x -5
E. f(x) = —4x—10
Question 131

The function f isdefinedasf : [a,a + 2] o> R, f(x) =x% —4x — 8.

a. Find the turning point of f(x).

flz) = (xr—2)* —12.
Thus turning point is (2, 12).
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b. Find the values of a such that:

i. Therange of f(x) is [—8, 4].

First consider f(a) = -8 — a=10.4.

fl04+2) = =12 # 4 so reject a = 0.
fl(4+4 2) = 4, therefore accept a = 4.

Now consider f(a) =4 = a = —-2,6.
f(—2+ 2) = —8 therefore accept a = —2.

fl6+42) = 24 # —8, therefore reject a = 6.

Conclude that a = —2 or a = 4.

ii. Theinverse function f~1exists.

We need f to be a one to one function.
Consider when the endpoints are on the turning point.

a=0ora=2.
Therefore f~! exists for x € (—oo, 0] U [2,00)

iii. /f(x) does notexist.

Does not exist when f(x) < 0 this occurs when 2 — 2+/3 < =z < 2+ 2/3.
Hence for a € (2 — 2/3, Evﬁ}

Space for Personal Notes

MM12 [2.0] - AOS 2 Revision - Contour Check (Part 2) Solutions

(ot




G.ONTOUR EDUCATION VCE Methods % Questions? Message +61 440 138 726

Question 132

The line with the equation y = mux intersects the circle with the centre (0, 4) and radius 2 exactly once at the point
P(x,y).

(Note: A line which intersects a circle exactly once is called a line that is tangent to the circle.)

a. Findthe equation of the circle.

(r—4)+y* =4

b. Show that the x-coordinate of the point P satisfies the equation:

(14+m?)x?2—8x+12 =0

Sub in y = ma into the circle equation.

(z — 1) + (m.r]2 =4

2 — 8z + 16+ m2z? = 4

(1+m2)z? —8z+12=0

c. Use the discriminant to find the possible values of m.

| We want (14 m?)z? — 8z + 12 = 0 to have only one solution. Therefore

A=64—-48(1+m?) =0 = m=%—
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d. Hence, find the two possible sets of coordinates for P.

Sub in y = :Eﬁ.a' into the equation of the circle to find the points of intersection.

B} 1 . i .
When m = T intersection at (3, \/ﬁ)

i 1
When m = ——— intersection at (3, —/3).
V3 ’

e. Find the distance of P from the origin.

f.  Find the acute angle that the two lines tangent to the circle make at the origin.

1 N .
The line y = —= makes an angle of 30° with the positive z-axis. By symmetry the

————— angle made by the two tangents at the origin is 60°.
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Question 133
Consider the function f : (—3,1) > R, f(x) = (x +3)(x + 2)(3x — 3).

a. State the range of f, correct to 3 decimal places.

ran(f) = (—18.194, 2.638)

b. The following sequence of transformations, T, map the graph of f onto the graph of g.

» Adilation by a factor of % fromthe y-axis, followed by,

» Atranslation of 2 units up and 1 unit left, followed by,
» Areflectionin the x-axis.

i. Statetheruleof g.

9@ = —(f(2(x + 1)) +2) = —62 — 174x — 120x2 — 243

ii. State the domain of g.

Apply the transformation x — %x — 1 onto theinterval (—3,1)
to get the domain of g.

Thus, the domain of g is (— g —%)

iii. State the range of g correctto 3 decimal places.

Apply the transformation y - —(y + 2) onto the

interval (—18.194, 2.638) to get the domain of g.

Thus, the range of g is (—4.638, 16.194)
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iv. Find the image of the point (1, 0) under T.

()

Question 134 (7 marks)

The equation of a circleis given by (x — 6)? + (y — 3)? = 9, and a line with the equationy = nx,n > 0 is
tangent to this circle at the point R(p, q).
a. Write down the centre and radius ofthe circle. (1 mark)

Compare (x —6)2+ (y —3)2=9 with(x —h) 2+ (y — k) 2 + 12,
where (h, k)is centre and r is radius.

(h k) = (6,3)
r2 =9 = r = +4/9 = +3 (radius cannot be negative)
>r=3

Thus, centre of circle is (6, 3) and radius is 3.

b. Show that the x-coordinate of the point R satisfies the equation: (2 marks)

(1+n?)x?2—-6(2+n)x+36=0

— The line with equation y = nx meets the circle with equation (x — 6)?+ (y — 3)2=9. —
Therefore, x satisfies the equation of circle: (x —6)%2+ (nx —3)? =9
— Expanding and rearranging: x2 — 12x + 36 + n?x?2 —6nx =0 —
and therefore, (1 + n?)x?—6(2 +n)x+36 =0

c. Use the discriminant to determine the exact value of n. (1 mark)

The line is a tangent to a circle, there is only one point of contact and hence only one
solution to the equation obtained in part b. Therefore the discriminant equal 0.
Discriminant, A= 0

2
(—6(2+n)) —4(1 +n2)36 =0
(12 +6n)?— 144 — 144n%2 =0
144 + 36n? + 144n — 144 — 144n%2 = 0
144n — 108n%2 =0
36n(4—3n)=0
n=0 or 4—3n=0=>n=§
Since,n > 0 =Exact value of nis g.
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d. Find the coordinate of R. (2 marks)

Subn =§ and n2 =§into (1 4+n2)x%—6(2+n)x + 36 = 0.

16 4
(1 +—)x2—6<2+—)x+36=0
9 3
25
?x2—20x+36=0 — 25x2—180x +324=0—- (5x—18)2=0
Thus,x=1—58

: 4 18 .
Now, to find y-coordinate subn = gand x =—_intoy = nx.

y = G) (?) = 2—54 —Therefore the coordinate of R is (1?8,2?4)-

e. Calculate the distance of R from the origin. (1 mark)

Distance of R from the origin = (—)2 + (ﬂ)z = l\/‘m ===6

18

5 5 5

Question 135 (8 marks)

Consider the curve with equation y = /x —c —d.

a. Show thatif'the curve meets the line with equation y = 3x at the point (u, 3 u), then u satisfies the equation:

(1 mark)

If (u,3u) lieson y = 3xand onthe curve y = /x —c — d,
then 3u=+u—c—d

3u+d=+vu-—c

Bu+d)2=u-c

u?+6ud+d?=u—c
u?+(6d—1Du+d?+c=0
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1-36¢
12

i. Ifthe line with equation y = 3x is a tangent to the curve, showthat d = (2 marks)

The line meets the curve at one point if the discriminant of the quadratic in u is zero.
A=0
(6d—1)2—4(9)(d?+¢c)=0
36d2—12d +1+36d%?—36c=0
12d = 1 — 36c
d= 1-—36¢
12

ii. Sketch the graph of y = +/2x — % and find the coordinates of the point on the graph at which the line with
equation y = 3x is a tangent. (2 marks)

04 06 08 1

1
Solving equation 3x = V2x — 3 will give the required coordinates. |—

1

3x+g=\/2x |
12

(3x+g) = 2x |

R
9x +36+x 2x

324x%2+1—-36x=0
(18x—1)2%=0

1
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c. Find the values of k for which the line with equation y = 3x — k:

I.  Meets the curve with equation y = v/2x — % twice. (1 mark)

. . 1
curve with equation y = v2x — o

Hence, if 0 < k < é, the line will cross the curve twice.

From the above, we know that the line with the equation y = 3x is a tangent to the

ii. Meets the curve with equation y = +/2x — é once. (1 mark)

Ifk =00rk > i, the line will cross the curve once.

iii. Does not meet the curve with equation y = +/2x — %. (1 mark)

It will not meet the curve if k < 0.

Question 136 (11 marks)

Sophia and Daniel are testing how far Daniel can throw a frisbee from a raised hill. Daniel stands at a point D,

while Sophia stands at the point S. The frisbee's path follows the curve:

h(x) =alx —b)?+¢

where h is the height of the frisbee above the ground, and x is the horizontal distance from the hill.

N
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a. Sophia is positioned 25 metres from the hill, at the point (25, 0). If the frisbee begins to descend when it
reaches a height of 16 metres at a horizontal distance of 5 metres, what is the equation for h(x)? (2 marks)

b. Whatis the height of the hjjf#leatRasmialicatand E—

C.

It reaches a height of 16 metres at a horizontal distance of 5 metres means
maximum height is at coordinate (5,16) i.e., vertex is (5,16).
h(x) =alx —5)2+16 (1)
Now, Sophia is positioned 25 metres from the hill means point S is (25,0).
Sub x = 25 and h(x) =y = 0into (1)
0 =a(25-5)2+16
16 1

- 7400 25
Thus, h(x) = —2—15(x —5)2+16

The point where Daniel is standing is on the y-axis means x-coordinate is
Zero.

Sub x = 0 into h(x) = —2—15(x— 52+ 16

What is the angle of depresSion from Damniel to Sophia’ Give your answer 1 degiees, Correct to two decimal

places. (2 marks)

h(x) = —2—15(0 —5)%2 + 16 = 15 metres

Angle of depression =Angle of elevation = 6
tan g — DO 15 3
MU= 0s T 25" 5
>
8

-15

6 = tan~! (g) ~ 30.96° ¢ 55 S
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d. After some time, Daniel’s throw weakens, and his frisbee now follows a different curve g(x), where h(x)

undergoes these transformations:

4

S

N

» Adilation by a factor of g from the y-axis.

» Adilation by a factor of é from the x-axis.

P Atranslation of 10 metres in the positive y-axis.

i. Find the equation for g(x). (3 marks)

3 5

!

5 3

x'==x=>x==x" (1)

(2) {y=h()}

1
y’=§y+10=>y=3(y’—10)

Sub (1) and (2) into h(x) = —% (x—5)2+ 16

1 /5
3(}/’—10):—%(536’—5) + 16
L 1(5 , 5>2+46
Y ="753% 3

1 /5 2 46
=900 =55 (3x-5) +3
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ii. Determine the coordinate of the point A. By how many metres has the horizontal distance of the frisbee’s
landing point? Give your answers correct to two decimal places. (2 marks)

] 2

o1 (5 5) L 46
- T 75\3* 3
x ~ 23.35

Coordinate of A = (23.35,0)
Distance between 4 and S = 25 — 23.35 = 1.65 metres

. : : . 1 (5 2 46
Point A lies on x-axis sub y = g(x) = Ointo g(x) = — 5) +=

iii. Atwhatheight does the frisbee start descending in the second experiment? (1 mark)

46
3 metres

Question 137 (12 marks)

A drone is navigating a valley using GPS signals. The path is modelled by a hyperbola, and at two points, P and Q,
the drone is at a fixed distance of 400 m from the base station. The angle between P and Q with the base station is

90°.

Path of dvone

P , Base station

Q

A 4
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(2 marks)

a. Taking 800 m as 1 unit and placing the base station at the origin, determine the coordinates ofpoints P and Q.

P=(C__0)

and Q=(0,___)

P=(-22,0) and Q=(0,-37)

800 %
P =(=0.5,0) and Q = (0,—0.5)

that b = 3. (2 marks)

b. The flight path follows the function g (x) = ﬁ — 2. Given that a third point R (— Z , 2) lies on the path, show

c. Draw a diagram representing

(3 marks)

mptotes, and a proper scale.

Point R lies on the path
ie.,g(x),sosubx = _:5; and g(x) = 2
2= b 2
=— —
_Z+ 2
b
24+2= ?
4
4o 4p
3
b=3
4
N
4..
2..
. ... \ux
\ -2 P ovw"
-2
A4
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d. Using the hyperbola equation and the distance formula:

d= \/(xz —x1)2 4+ (y; —y1)?

Derive an equation for the drone's distance from the base station at any point. (2 marks)

Subx; =0,y; =0,x,=xandy, = B 2intod = \/(xz—xl)z + (y, —y1)?

B x+2

3
d=\/x2+< —2)
x+2

2

e. Use a calculator to determine the minimum distance between the drone and the base station, rounding to the

nearest metre. (3 marks)

2
We want the function \/xz + (xi_z - 2) to be as small as possible
Sketch the graph and find the minimum at (—0.26795, 0.37894)
Therefore, 0.37894 x 800 = 303 metres
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Question 138 (11 marks)
Consider the function f : R > R,f(x) = —(x + 2)2.
a. Write down:

i. The domain of f. (1 mark)

Domain of f is R.

ii. Therange of f. (1 mark)

Range of f is [0, — »)

iii. The maximum value of f. (1 mark)

Maximum 1S zero.

iv. The value of f(—1). (1 mark)

Sub x = —1into f(x) = —(x + 2)?
f(-1D)=-(-1+2)?=-1

b. The inverse function f =1 does not exist. Explain why. (1 mark)

Because f isnot 1: 1 function.
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Consider the function g : [—2,0) - R, where g(x) = —(x + 2)2.

c. On the setof axes below, sketch the graph of y = g(x). Clearly label any endpoints and/or intercepts.
(2 marks)

©, -2)

g()

-6

h 4

d. On the same set of axes, sketch the graph of the inverse function of g(x), that is, sketch the graph of y =
g~ 1(x). Clearly label any endpoints and/or intercepts. (2 marks)

Solution Pending

e. State the rule for g~ (x). (2 marks)

gx) =y=-(x+2)?

Swap x and y
x=—(y+2)?

—x = +2)?
V—x=y+2

y=v-x-2
g ) =v-x-2
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Question 139 (11 marks)

A cubic function h(x) has therule h(x) = (x —4)(x + 6)(x — 7).

a. Solve the equation h(x —5) = 0. (2 marks)

h(x—=5) =0

x=9,-1,12

Subx =x —5into h(x) = (x —4)(x + 6)(x — 7).
h(x—=5) =x-5-4)(x—-54+6)(x—5-7)
=x—-9x+1(x—-12)

x—9)x+1DHx—-12)=0

b. Solve the equation h(x + 4) = 0. (2 marks)

Subx =x +4into h(x) = (x — 4)(x + 6)(x — 7).
hx+4) =x+4-Dx+4+6)(x+4-7)
=x—-0)(x+10)(x —3)
h(x+4) =0
x(x +10)(x—-3) =0
x=0,-10,3

c. Itisknown that the equation h(x) + n = 0 hasa solution x = —2. Find the value of n and solve the equation

h(x) +n = 0. (3 marks)

n=-216

Since x = —2 is a solutionof h(x) +n = 0,subx =
—2intoh(x) + n=0.
h(-2)+n=0
(-2-4)(-2+6)(-2-7)+n=0
216+n=20

Subn = 216 into h(x) + n = 0 and solve
x—4Dx+6)(x—7)—216=0
7+ 145 7 —+/145

x=-2

2

2
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d. The equation h(x — q) = 0 has a solution x = 0. Find the possible values of q. (2 marks)

Since x = 0 is a solution of h(x —q) = 0,subx =
Ointo h(x — q) = 0.
h(0—q)=0
(=q—4)(—q+6)(—q—=7) =0
—(q+4(@-6)(q+7)=0
=q=—46—7

e. Find the values of g such that h(x — q) = 0 hasonly one positive solution. (2 marks)

Solutions of h(x —q) =0areq+7,q — 6,q + 4.
o at—7 < x < —4,h(x — q) = 0has only one positive solution.

Space for Personal Notes

MM12 [2.0] - AOS 2 Revision - Contour Check (Part 2) Solutions ‘40




(S4ONTOUREDUCATION

Website: contoureducation.com.au | Phone: 1800888300 | Email: hello@contoureducation.com.au

VCE Mathematical Methods 2

Free 1-on-1 Support

Be Sure to Make The Most of These (Free) Services! —L}‘

» Experienced Contour tutors (45+ raw scores, 99+ ATARSs).
» For fully enrolled Contour students with up-to-date fees.
» After school weekdays and all-day weekends.

1-on-1 Video Consults Text-Based Support

» Book via bit.ly/contour-methods-consult-2025
(or QR code below). » Message +61 440 138 726 with questions.
» One active booking at a time (must attend » Save the contact as “Contour Methods".

before booking the next).

Booking Link for Consults
bit.lv/contour-methods-consult-2025

2] eagey el

Number for Text-Based Support
+61440138726



https://www.contoureducation.com.au/
mailto:hello@contoureducation.com.au
https://bit.ly/contour-methods-consult-2025
tel:+61440138726
https://bit.ly/contour-methods-consult-2025
https://bit.ly/contour-biology-consult-2025
https://bit.ly/contour-biology-consult-2025
tel:+61440138726
tel:+61440138726

