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Question 106

A1l

B. 1and —1

D. 3and —3

The vertical distance between the function x? + 2 and the x-axis is 3 when x is equal to:

Question 107

The distance between points A(1,2) and B(4, 6) is:
A. 25 units.

B. 16 units.

C. 9units.

D. 5 units.

Question 108

A (a1
B. 2—-a3)
C. 4—a3)

D. (a,-1)

The image of the point (a, 3) after being reflected about the line y = 2 is:
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Question 109

The acute angle between the line 3y + /3 x = 1 and the x-axis is equal to:

A. 30°

B. 60°

C. 150°

D. 120°

Question 110

Consider the following pair of simultaneous equations.

ay+x=1
2y+B—-a)x=1

For what value(s) of a do the equations have infinitely many solutions?

A a=1
B. a =2
C.a=1,2

D. a € R\{1,2}
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Question 111 (1 mark)

The equation 2x? + 2(p + 1)x + p = 0, where p is real, always has roots that are:
A.

B.

Equal.
Equal in magnitude but opposite in sign.
Irrational.

Real.

Question 112 (1 mark)

If px? +3x +q = 0hastworoots x = —1and x = —2, the value of ¢ — p is:

-1

Question 113 (1 mark)

The sum of the areas of two squares is 468 m?. If the difference of their perimeters is 24 m, then the sides of the

two squares are:

A

B.

18m,14m

13m,12m

18m,12m

None of these.
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Question 114 (1 mark)
The value of p so that the quadratic equation x? + 5px + 16 = 0 has no real roots:
A p>8

B. p<5

8 8
C. s <p<§

D. —ESp<0

Question 115 (1 mark)

The quadratic equation whose roots are a,% is:
A ax?—(@®+1x+a=0

B. ax?—(a®>-1Dx+a=0

C. ax?—(@*-1Dx—a=0

D. None of these.

Question 116

The equation x?(x — 2k) = —2x has exactly two solutions when:
A k<—V2ork>+2

B. k=+V2

C. V2<k<0o0r0<k<+2

D. —V2<k<+?2
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Question 117

The polynomial x3 + ax? — 2x + b has a factor of x + 1, and has a remainder of 12 when divided by x — 2. The

values of a and b are:

A. a=3andb =—4

B. a:Zandb=—i
3 3

1
C. a=—
3

D. a=5andb =—4

7 20
and b = -3

Question 118

A bisection method is used to solve the equation x3 = 7. The initial interval is [1,2]. The bisection reduces this
interval down four times and then takes the midpoint of the final interval. The result of this method is closest to:

A 194

B. 192

C. 191

D. 1.88

Question 119

The equation kx3 — 3kx = 1 has exactly one solution.

The possible values of k are:

A k<-2ork>2

B. —2<k<?2

C. k<—Zork>2
2 2

D. —i1<k<i
2 2
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Question 120
The maximum number of x-intercepts a quartic can have is:
A 2

B. 3

Question 121 (1 mark)

The midpoint of the line segment that joins (1, =5) to (d, 2) is:

Question 122 (1 mark)

The midpoint of the line segment joining (0, —5) to (d, 0) is:

m

N

vl

+

Q
o

—
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Question 123 (1 mark)

The gradient of a line perpendicular to the line that passes through (-2, 0) and (0, —4) is:

Question 124 (1 mark) =Wl
The set of values of p for which x3 — px + 2 = 0 has three distinct, real solutions is:

A. (3,)

B. (—,—3)

C. (-3,3)

Question 125 (1 mark) L
The simultaneous linear equations 2y + (m — 1) x = 2 and my + 3x = k have infinitely many solutions for:

A. m=3andk = -2

B. m=3andk =2

C. m=3andk=4

D. m=-2andk = -2

E. m=—-2andk =3

MM12 [1.0] - AOS 1 Revision - Contour Check Part 2 ‘99




G-lo NTOUREDUCATION VCE Methods % Questions? Message +61 440 138 726

Question 126 (1 mark)

The gradient of a line perpendicular to the line that passes through (3, 0) and (0, —6) is:
A —-

B. -2

Question 127 (1 mark)

The simultaneous linear equations mx + 7y = 12 and 7x + my = m have a unigue solution only for:
A m=70rm=-7

B. m=12orm=3

C. meR\{-7,7}

D m=4o0rm=3

E. meR\ {12 1}

Question 128 (1 mark)

The graph of y = kx — 2 will not intersect or touch the graph of y = x2 + 3x when:
A 3-2V2<k<3+2V2

B. {k:k <3 —2vV2}U{k:k >3+ 2v2}

C. -5<k<11

D. 3—2V2<k<3+2V2

E. keR*
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Question 129 (1 mark)

The simultaneous linear equations ax — 3y = 5 and 3x — ay = 8 — a have no solution for:

C. Botha=3anda = -3.
D. a€ R\ {3}

E. a€R\[-3,3]

Question 130 (1 mark)
Let p(x) = x3 — 2ax? + x — 1, where a € R. When p is divided by x + 2, the remainder is 5.
The value of a is:

A 2

B. —

Question 131 (1 mark)
If x + a is a factor of 8x3 — 14x2 — a®x , where a € R \ {0}, then the value of a is:
A 7

B. 4
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T‘.’_)

Question 132 (1 mark) ’ﬂ_ﬂ"ﬂf‘i,,,j

Part of the graph of a cubic polynomial function f and the coordinates of its stationary points are shown below.

-50

f'(x) < 0 for the interval:
A. (0,3)

B. (—o0,—5)U (0,3)

C. (=»,—3)U (goo)

)

o
[
w
[

Question 133 (1 mark) =l
The equation (p — 1)x2 + 4x = 5 — p has no real roots when:

A p2—6p+6<0

B. p2—6p+1>0

C. p?—6p—6<0

D. p2—6p+1<0

E. p2—6p+6>0
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A.

B.

C.

Question 134 (1 mark)

The simultaneous linear equations (m — 1)x + 5y = 7 and 3x + (m — 3)y = 0.7m have infinitely many
solutions for:

m € R\ {0,—2}
m € R\ {0}

m € R\ {6}

Iy

==l

(I

A

B.

Question 135 (1 mark)

The simultaneous linear equations,
kx—-3y=0

S5x-(k+2)y=0

Where k is a real constant with a unique solution provided:

k € {~5,3}
k € R\ {-5,3}
k € {~3,5)

k € R\ {-3,5}

k € R\ {0}
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Question 136 (1 mark)

The simultaneous linear equations,

ax+3y =0
2x+(a+1)y=0

Where a is a real constant, have infinitely many solutions for:

A. a€R

B. ae{-32}
C. aeR\{-32}
D. a€e{-2,3}

E. aeR\{-23}

Question 137 (1 mark)

The simultaneous linear equations,

mx + 12y = 24

3x+my=m

Have a unique solution only for:
A . m=60orm=—6

B. m=120rm=3

C. meR\{-6,6}

D m=2orm=1

E. meR\{-12,-3}
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Q

The graph of y = kx — 3 intersects the graph of y = x2 + 8x at two distinct points for:

uestion 138 (1 mark)

k=11
k>8+2V3ork<8—2vV3
5<k<6
8—2V3<k<8+2V3

k=5

Q

The solution set of the equation e** — 5e2* + 4 = 0 over R is:

A

B

C

uestion 139 (1 mark)

(1,4
. {=4,-1}

. {-2,-1,1,2}

. {~loge(2),0,l0g.(2)}

- {0,log.(2)}

Q

The simultaneous linear equations (m — 2)x + 3y = 6 and 2x + (m — 3)y = m — 1 have no solution for:
A.

B.

uestion 140 (1 mark)

m € R\ {0,5}
m € R\ {0}

m € R\ {6}
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Question 141 (1 mark) =l
The set of values of k for which x2 + 2x — k = 0 has two real solutions is:

A {-1,1}

B. (—1,0)

C. (—o0,—-1)

D. {—1}

E. [-1,0)

Question 142 (1 mark)
Part of the graph y = f(x) of the polynomial function f is shown below.

& 27)

1/”\

N

(-2, -9

f'(x) <0 for:
A. x €(=2,0)U G oo)

B xe (-9 )

27
C. x€(-,-2)U(3,0)
D. x€e (—2%)

E. x € (—o0,—2]U (1,)
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Question 143 (1 mark)

The line with equation y = mx + 1 and the curve with equation y = 3x? + 2x + 4 intersect at two distinct points.
The values of m are:

A —4<m<8

B. m<—4

C. m>8

D. m<—4o0orm>8

E. m=—40orm=28

Question 144 (1 mark)

The simultaneous linear equations 2y + (m — 1) x = 2 and my + 3x = k have infinitely many solutions for:
A. . m=3andk = -2

B. m=3andk =2

C. m=3andk=4

D. m=-2andk = -2

E. m=—-2andk =3

Question 145 (1 mark)

The simultaneous linear equations mx + 7y = 12 and 7x + my = m have a unique solution only for:
A m=7andm = -7

B. m=12andm =3

C. meR\{-7,7}

D. m=4andm =3

E. meR\ {12 1}
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Question 146 (1 mark)
Let f:[0,0) = R, f(x) = x? + 1.

The equation f(f(x)) = 11165 has real solution(s):

A. x=iE
4
B. x:E
4
C. x=i?
D. x==
E x=iE
2
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Question 147 (1 mark)

The diagram below shows part of the graph of a polynomial function.

Z 1 1 1 1
N

5 -4 -3 L2514 0 2 4 35

A possible rule for this function is:
A y=@x+2)(x—1)(x—3)
B. y=(x+2)*(x—1)(x—3)
C.y=@x+2>*x-1)3-x)
D. y=—-(x—-2)%x—-1)(3—x)

E. y=—(Gx+2)(x—-1(x-3)
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Question 148 (1 mark)

A set of three numbers that could be the solutions of x3 + ax? + 16x + 84 = 0 is:
A. {3,4,7}

B. {—4,-3,7}

C. {-2,-1,21}

D. {-2,6,7}

E. {2,6,7}

Question 149
Consider the linel: y = 2x + 3 and the point p(1,0).

The shortest distance between p and [ is the distance between p, and a point g on the line [ for which the line
segment pq is perpendicular to [.

a.

i. Find the vertical distance between [ and p.

ii. Find the horizontal distance between [ and p.

b. The line m is perpendicular to [ and goes through the point p. Find the equation of m.
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c. The point g is the point of intersection between lines [ and m.
Show, by solving simultaneous equations, that the coordinates of g are (—1, 1).

d. Hence, find the shortest distance between the point p and the line [.

e. Find the image of the point p after being reflected by the line I.
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Question 150

Consider the point A(1, 3), drawn on the axis below.

A
4]
ad
24
1
T3 T 3 o 7T 5 5 3
-
-2
-3
4
N2
i. The point B is the image of A4, when reflected in the line x = —1.

ii. The point C is the image of A, when reflected in the liney = 2.
a. Label the points B and C on the axis above.

b. Find the equation of the line going through B and C.
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c. Thelinel:y= —%x + 2 is parallel to the line segment BC.

i. Find the angle [ makes with the positive direction of the x-axis, correct to the 2 decimal places.

ii. Find the acute angle between the line segments BC and AC correct to the 2 decimal places.

d. The line m is the image of [ after it is reflected along the line going through A and B. Find the equation of m.
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Question 151 (11 marks)

Consider the quadratic function f(x) = 3x2? + 5x — 2.

a.

i. Solve the equation f(x) = 0. (2 marks)

ii. Find the turning point of the graph of y = f(x). (1 mark)

iii. Find the y-intercept of the graph of y = f(x). (1 mark)
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b. Sketch the graph of y = f(x) on the axes below.

5 4 -3 -2 A4 0 1 2 3 4

-5]

v

c. Thegraphofy = f(x) istranslated 1 unit to the left and now has the equation:
y =ax? +bx+c, ab,c ER

Determine the values of a, b, c. (2 marks)
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d. Consider the graph of the function g(x) = 3x2 + kx + 4. Find the value(s) of k for which the equation
g(x) = 0 will have:

i. No real root. (1 mark)

ii. Equal roots. (1 mark)

iii. Unique real roots. (1 mark)
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Question 152 (9 marks)
A cricket player hits a ball, and the ball’s trajectory is modelled by the quadratic equation:
h(x) = ax® +bx+c

Where h(x) is the height of the ball (in metres) above the ground, and x is the horizontal distance (in metres) from
where the ball was hit.

The following conditions are given:

» The ball is hit from a height of 1.5 metres, i.e., h(0) = 1.5.

¥ The ball reaches a height of 20 metres when it has travelled 10 metres horizontally.
¥ The ball reaches a height of 35 metres when it has travelled 20 metres horizontally.

a. Using the given conditions, set up and solve a system of equations to determine the values of a, b, and c.
(3 marks)

b. Determine the maximum height that the ball reaches. Give your answer correct to 2 decimal places. (1 mark)
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c. Determine the horizontal distance the ball has travelled when its height is 15 metres. Provide both possible
values of x correct to two decimal places. (2 marks)

d. Find the exact height, where the ball has travelled 30 metres horizontally between the two times that it reaches
this height. (3 marks)
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Question 153
The graph of f(x) = ax* + bx3 + cx? + dx + 1 is drawn below.

]
A

M
-
s
x

a. Find the values of a, b, c and d.

b. Hence or otherwise, solve f(x) > 1. Give your answers correct to 2 decimal places.
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c. Find all values of a correct to 3 decimal places such that f(x) = a has exactly three solutions.

d. Consider the polynomial g(x) = (x — a)?(x + 3)(x — 4).

i. For what values of a are the solution to g(x) < 0 an interval?

ii. For what values of a is the solution to g(x) > 0 an interval?
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Question 154
Consider the polynomial f(x) = x3 — 2x% — 9x — 2.

a. State the coordinates of the axis intercepts of f.

b. Hence, sketch the graph of £, labelling all axis intercepts with their coordinates.

54

~10d

454

-20+4

251
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c. A bisection method with an initial interval of [3, 5] is used to approximate the solution to f(x) = 0.
First, the interval is refined n times, before the midpoint of the last interval is taken as an answer.

i. Ifn = 3, whatanswer will this approach yield?

ii. What is the smallest value of n > 2 which gives a better approximation to the actual solution thann = 2
does?

d. If the bisection method is instead applied with an initial interval of [-11, 5], what root will be approximated?

Justify your answer.
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e. Use the rational root theorem to show that +/7 cannot be rational.
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Question 155 (10 marks) ))}

The parabolic arch of a tunnel is modelled by the function f: [—c,c] = R, f(x) = ax? + b, wherea < 0, b € R
and c > 0.

Let x be the horizontal distance, in metres, from the origin and let y be the vertical distance, in metres, above the
base of the arch.

The graph of f is shown below, where the coordinates of the y-intercept are (0, k) and the coordinates of the
x-intercepts are (—c, 0) and (c, 0).

h
7

AN
4
x

- 0 c

a. Express aand b in terms of ¢ and k. (2 marks)
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A particular tunnel has an arch modelled by f. It has a height of 6 m at the centre and a width of 8 m at the base.
b.

i. Find the rule for this arch. (1 mark)

ii. A truck that has a height of 3.7 m and a width of 2.7 m will fit through the arch with the function f found
in part b.i.

N

Assuming that the truck drives directly through the middle of the arch, let d be the minimum distance
between the arch and the top corner of the truck.

Find d and the value of x for which this occurs, correct to three decimal places. (3 marks)
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A different tunnel has a semicircular arch. This arch can be modelled by the function g: [-6,6] — R,

g(x) =Vr? —x2, wherer > 0.

The graph of g is shown below.

=

N
d

S -l

c. State the value of r. (1 mark)
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d. Two lights have been placed on the arch to light the entrance of the tunnel. The positions of the lights are
(—V11,5) and (+/11, 5). The area that is lit by these lights is shaded in the diagram below.

-V, 5)

Y

o
(1, 5

N

Determine the proportion of the cross-section of the tunnel entrance that is lit by the lights. Give your answer
as a percentage, correct to the nearest integer. (3 marks)

> X

v 6

N
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Question 156 (16 marks) ))}

Letg:R >R, g(x) = (x +2)? — 1.

a. Express the rule for g in the form g(x) = ax? + bx + c, where a, b, ¢ € R. (1 mark)

b. The function g can also be written in the form g(x) = (x — p)(x — q), where p, g € Z. Give the values of p
and g. (1 mark)

c. Find the value of k for which the graph of y = g(x) + k passes through the origin. (2 marks)

d. Using algebra, find the value(s) of d such that the graph of y = g(x — d) will pass through the origin.
(2 marks)

e. Describe the transformation from the graph of y = g(x) to the graph of y = g(3x). (1 mark)
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Let i: R —» R, h(x) = mx + n, where m and n are real numbers.

f.  Find the value of m, such that the graph of the sum function y = g(x) + h(x) has a turning point on the
y-axis. (2 marks)

g. Find n in terms of m, such that the graph of the sum function y = g(x) + h(x) has a turning point on the
x-axis. (2 marks)

h. Find two pairs of values for m and n, such that the graph of the product function y = g(x)h(x) has exactly

two x-intercepts. (3 marks)
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Find the coordinates of the turning point of the graph of y = g(h(x)), giving your answer in terms of m and

n. (2 marks)

Question 157 (9 marks)

Let f:R >R, f(x) =x*—4x —8.

a. Given f(x) = (x —2)(x3 + ax? + bx + ¢), find a, b and c. (1 mark)

b. Find two consecutive integers m and n such that a solution to f(x) = 0 is in the interval (m, n), where

V) )

m < n < 0. (2 marks)
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The diagram below shows part of the graph of f and a straight line drawn through the points (0, —8) and (2,0). A
second straight line is drawn parallel to the horizontal axis and it touches the graph off at the point Q. The two
straight lines intersect at the point P.

g = #(x)

\ L,

> (s

S

i. Find the equation of the line through (0, —8) and (2, 0). (1 mark)

ii. State the equation of the line through the points P and Q. (1 mark)

iii. State the coordinates of the points P and Q. (2 marks)
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d. Atransformation T:R? — R?,T(x,y) = (x + d,y) is applied to the graph of f.

i. Find the value of d for which P is the image of Q. (1 mark)

ii. Let(m',0)and (n’,0) be the images of (m, 0) and (1, 0) respectively, under the transformation T, where
m and n are defined in part b.

Find the values of m’ and n'. (1 mark)

Space for Personal Notes
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