The Mathematical Association of Victoria

Trial Examination 2024

MATHEMATICAL METHODS
Trial Written Examination 2 - SOLUTIONS

SECTION A: Multiple Choice

Question Answer Question Answer
1 C 11 A
2 C 12 D
3 A 13 C
4 B 14 A
5 B 15 B
6 D 16 D
7 B 17 A
8 D 18 C
9 C 19 B
10 D 20 A
Question 1 Answer C

f(x)= —%sin(Zx —7)
Amplitude: A =%

Period: P=27ﬂ-=7[

Question 2 Answer C
f(x)=+x+2 and g(x)=e>

Test range of f < domain of g

[0,00) cR

domain of go f = domain of f =[-2,0)

Question 3 Answer A
O=ax’+4x+c
two unique solutions if A>0

4* —4ac>0
dac <16
ac<4
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Question 4 Answer B

x+(m—1)y=2:>y=(m__1Jx+ﬁ

m+1j 8—m
3

(m+1)x+3y=8—m:y=—(T X+

Equate gradients
1 m+1

m-1 3
Gives m=12
Test for infinite number of solutions

x+y=2
m=2

3x+3y=6

x-3y=2
m=-2 Y

-x+3y=10

Answer: m=2

£ Edit Action Interactive

4] b [fna]sime o [ [ ]|
solve(x+(m-1)-y=2,¥y)
{’"= -1 "’%}
(solve( (m+1) *x+3+y=8-m, ¥) )
{y=-(m-x+x+m—8) }

3
-1 _—(m+1)
solve[m_l— 3 .m]
{m==-2, m=2}
Question 5 Answer B

9 3
X)=x +=x" —>x
g(x) 2 2

9 3
'(X)=3x"+=x-==0
g'(x) PR
Gives x=—1,x=l
4

strictly decreasing for {—l,ﬂ
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& Edit Zoom Analysis e
>

Yoo | A2 B | e | Ee | B l:

(-1,0.875)

xl

= Z2f -1 o|%0.95-0.502) 3

|

Rad Real Cm

Question 6 Answer D

. dy 1 -2
Option A y=x3, —=—x3=20
dx 3

W | =

= T o i 2

-1t

Gradient undefined at x=0

2
. < 2
OptionB y=x3, =—==x 320
P 4 dx 3

Sharp point a_t x=0

1 1
Option C y=x2, e 2£0
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-2 -1 0 1 2

Endpoint at (0_,0)

4 4 L
Option D y=x3, &L ="y =0 for x=0
dx 3

Differentiable for all values over its maximal domain.
Gradient graph exists for all xeR.

o Edlt Zoom Analy5|s <
EMEE ""allpﬂ
solve[i[xg]ﬂl x]
dx
{x=0}
0
Ty
2_
1_
1 1 |( 1 1 L xn
=3 =2 -1 o 1 2 3
1.
_2.
- BB
Rad Real L
Question 7 Answer B

Given .3[ f(x)dx=4 and j g(x)dx=-2.
Simplify —j g(x)dx + i(z f(x)+3)dx— j g(x)dx
—G g(x)dx + j g(x)dx] + 2} f(x)dx + j(3)dx

= —i g(x)dx +2(4) +[3x]]

=-2+8+6
=12
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Question 8 Answer D
Two balls of the same colour selected without replacement.

Box A: l><i><E + lxéxg :i
2 7 6 2 7 6) 14

3 3 3
Answer: —+—=—
14 14 7

Question 9 Answer C
h:R\{l}—)R, h(x)=%+2 .
x_

hS)-h(2) _ 1

Average rate of change =
5-2 4

1
h(x)=—7 at x=—1or x=3

& Edit Action Interactive
'3 | v | sime S0 | v [ A5 v ]|
. _ 1
define h(X)_—x—l +2
done
h(5)-h(2)
5-2
_1
4
solve[i(h(x) ) =—l, x]
dx 4
{x=-1,x=3}
Question 10 Answer D
ksin( ! xj 0
— <x<7
S(x)= 2 .
otherwise

ksin(lxj =1 gives k :%

2
lsin lx =0.5 gives m:2—7r
2 2 3
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& Edit Action Interactive

6| 6 1] sime 1| v 104 ] +

4
solve“ k-sin[%-x]dx:l | 0<k<n, k]
0

mip (1, =1
solve[fo 3 sm[2 x]dx—2 |U<m<7t.m]

Alg Standard Real Rad ]

Question 11 Answer A

1
f:R\{l}—)R,f(x)z >
(x=1)
The tangent lineat x=0 is y=2x-1.
The tangent lineat x=2 is y=3-2x.

The coordinates of the vertices of the triangle are (1,1), (—%,—2] and (%,—Zj.

The length of the base is 3.

2
The length of each of the other two sides is \/(l +%) +(1+2) =

Perimeter = 3\/5 +3

(1.6 | 1.7 | 1.8 [RRelrZle

35

5
5

] o A 5.67 Y|
one
- -2
f(x) (x_1)2 0(x)=2- x-1
1

A tangentLine(f(x),x,O) 2x-1 19()= (= 1)2 _2 1 $1'1) x
A tangentLine(f(x),x,2) 3-2-x 10 "4/1 (2.5,-2) i

2 3. [543 (F0.5,-2)  f12()=-2
2 \/(1——2)2+(1—_—1 +3 ke \ .

2
6.67 f11(x)=3-2
v \

Question 12 Answer D

y=g(x)=4log,(3x+5), h=1

Area of the trapeziums = %(g(O) +2g()+2g(2)+2(3))

2(log2 (5)+1log,(14) +log, (64) + log, (121))
2(10g2(5 x14x121) + log, (64))
2(log,(5x14x121)+6)
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=log,(5x14x121)* +12
#log,(5x14x121)* + 6
Question 13 Answer C
1(x
=3tan| —| =x—1||+5
f(x) an(2(3x D

3 1
Solve l(zx_1]=£ Y= (7+1)
203 =

2'
OR

| —
7N\
[N
=
L
N—
Il
|
[N
=
Il
|
(O8]
—_
N
L
SN

The period =

O\\§1|§1 S}
Il
o

=3(z -1
A general solution is x:L—i—@c, keZ
T

£+ Edit Action Interactive

o 0 ) S 2%

T

R e (<2513 )

3 (n+1)
T

o

1 (= 7
solve|—+ [— x—-1|]=—x
3

solve[%- [%'x—1]=—%, x]

{x=343]

(1 (n ) - ) -3+ (n-1)
solve| =+ =+ x-1|=—x x= 3
2 \3 2 n {x=;—3}
Question 14 Answer A
X 0 1 2 3
pr(X = x) 0.2 0.1 a k
3

Var(X)=0.1+4a+3k—(0.1+2a+k) =1.4 ...(1)
O.3+a+§:1...(2)

a=02, k=1.5
E(X)=0.142a+k=2
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mm 1.13 #2024MC rap [I] X

k
solve(0.2+0.1+a+—=1 and 0.1+4- a+3- k—(0»

2
-

a=-0.8 and A=4.5 or @=0.2 and k=1.5

0.1+2- a+kja=0.2 and A=1.5 2.

£ Edit Action Interactive

E
{u.s 1 I (!'L.]..H:t:;]ISimPIJ;'l‘ﬁ v IH‘LI 'J L

[ J

0. 3+a+%=1

0.1+4a+3k—(0. 1+2a+k)"2=1. 4| Ek

(o] fb.=31)

1,,3
0. 142(5)+5

Alg Standard Real Rad ({111}

Question 15 Answer B
The domain of s(x)=1-log,(1-x) is (—0,—1).

The range #(x)=3cos(2x—1)+1 is [-2,4].

The domain of s(x)+7(x) is the intersection of (—w0,—1) and [-2,4] which is [-2,1).

Question 16 Answer D

f:R\{%}—)R,f(x)z

+3

4x—a
a . . a .
X, =7 will fail as x:Z is an asymptote.

Netwon’s method will also fail if the x -intercept of the tangent line at x, is undefined.
Find the equation of the tangent line at any point on the curve. Let the x-coordinate be b.
3a®-2a(12b+1)+16b(3b +1) &

(a—4b)2 (a—4b)2
2 —
Solve =3¢ ~20020+D 416G+ 8x (o a
(a—4b) (a—4b) 4
p=3"% hence x, =% will fail.

The x, values for any point on the RHS branch will fail as none of the x -intercepts of the
tangent lines are less than %.

3a—-4

x, < will also fail as the x-intercept of the tangent lines are all greater than %.
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. .. 3a—4 a
So convergence will only occur if <X, < R
, - 3a—4 a
Newton’s method fails if x, € R\ o 4

The answer can also be found by checking the values in the options to see if they fail when
using Newton’s method.

1.16[1.17 [1.18 *2024MC
g 2
4 4 1 )
a undef 8.24 m =3, 1.76
" v
& = 2. 2.
=
4 = -6.42
1.14 1.15 |1.16 |RZZe rao [I] X
2 Done
X):= +3
f() 4-x-a
a
0,6 |px=—
tangentLine(f(x),t,b) A - b)2 (0_4' b) bS 4
A 3-a®-2-a (12- b+1)+16- b- (3- b+1) . , Ta=d
(@-4-5)2 (a 12

/(a ) undef
a 4

a)
4 v

Question 17 Answer A

X ~Bi(30,0.35)
Pr(X>12\X>5)
Pr(X >13)

Pr(X >5)
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_0.2197...

0.9925...
=0.2215 correct to four decimal places

*2024MC
binomCdf(20,0.25,13,30) 0.21979277
0.21979277083534 0.22145763

binomCdf(30,0.35,5,30)

binomialCDf (13, 30, 30, 0. 35)
binomialCDf (5, 30, 30, 0. 35)

0.2214576245

0

Question 18 Answer C
Let 4, be the average value of f(x)=x’+x’—x+1 for the interval [a,1], where a e(—x,1).

1 3@’ +7a* +a+13
A =— x)dx =
. 1_a!ﬂ) >

4, is a cubic function. y =4, will have 3 solutions between the two turning points.

3 2
Solve i 3a”+7a” +a+l13 =0 fora.
da 12
Lo 0-7 2107
9 9
210-7) —2(20V10-457)
A -
9 729
2i0-7)  2(20510+457)
A 9 B 729
—2(20\/5 —457) 2(20\/ﬁ+ 457)
A e ,
729 729

The answer can also be found by checking the values in the options to see if they give three
a values.
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*2024MC

11

f(x):=x3+x“—x+1 Fone iy
1 3-a3+7- a2 +a+13
A —- | A ax _
1a |, 12 (-1.4805,1.4273) £30()-k
/-.\ ]
d | 3-a3+7-a2+a+13 / 05(-0.07505,1.0803)
solve d_ 5 =0,a " T '02 - . :
a 'z =1.2 - 2 5 &
3 x"+7-x“+x+13
(2 J10+7) 2107 ¥ 29()- >
!
1,23 m *2024MC
12 9
2- (20- 10 +457)
729
& Edit Action Interactive
3. 03+7' a2+a+13| 2 \/5_7 tho% e {:}QJISimPII_‘ll/[ VIWIYI L
- :
12 9 [combime(ﬁ[l(x3+x2—x+1]dx)
a
= <20- 5—457) 3-a3+7-a2+a+13
729 v 12
Question 19 Answer B

w1 A7
l _% 2x6—3 1 2l 3
X)=—F—¢€ = e
J&) V187 N2
X~ N(E,f)
2

e adilation by a factor of 3 from the x-axis
71[2):—3]2
x)=——=e > ¢
L) Ners
e adilation by a factor of % from the y-axis

PYRT e o B W

? N27 27

e a translation of % a unit left.

[

e2

1
f3(X) - \/ﬂ
Check: (x,y)— (x,3y) —>(§,3yj - [2—1,331)

x 1
X==—— x=3x"+=

3 2 2
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!

' Yy

:3 5 = —
y Y,y 3

{3“3_3}2
[ 2 3
y__1.,
3 32«
y'= ! e_%(x’)v
27w

Question 20 Answer A

fiR>R, f(x)=e""
Solve f"(x)=0 but does not work directly on the Tl or the CASIO.
So find f"(x)=(95"x* +6bx’ + 6bx +1)e" *.

There will be no points of inflection when f"(x)>0 for all x.

Solve 9x* +6bhx* +6x+b> =0 and i(9x4 + 6bx’ +6x+b2):0

dx
OR
Solve (96°x" +6bx® +6bx +1)e” " =0 and i((9bzx“ +6bx +6bx +1)e” ) )
dx

4

3
p3

4

4
3

There will be no points of inflection when b 237.

The answer can also be found by checking the values in the options. The easiest way to do

this is to graph the function and use a slider. Choose a value of b that gives two points of

inflection and label them with their coordinates. Then use the slider to see when they

disappear.

Example of second derivative not working on the CASIO.
£ Edit Action Interactive

S| b [aalsime [ [ <[V

2 3
solve[d— [ex +b°x) =0, x]
dx2

{9-x4+6°b°x2+b2+6-x=0}

© The Mathematical Association of Victoria, 2024
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solve(di(Q- x446- b x2+6- x+b2)=0 and 9-»

X

b= 3-3
22 I

solve(di(@ xt46: b x2 6 x+b2)=0 and 9-»
x

2
(9- x%+6: b x2+6- x+b2)- eX tox

b=1.0816872 and x=-0.34668064

£12(x)=9- x*

i . £12()=9- x4+6- d x 2 +6+ x+d>
+6- d-x 7T +6- x+d”

ﬂ

f14(x)=(9-_\-4+6- d- x2+6- _.\-+c13)- X +dx

- \

S 0.2 x
0.2 3| |4 0.2 4
X =1 -1
Examples
4 4
33 . . . 3
b< ”y (2 points of inflection) b=

3
T(no points of inflection)

+2024MAVMC

f5()=eX *dX b ol
(-0.852,0.502) | / £5(x)=e
(—O'OOI'M /
0.2 ’i 0.2 i
= = =":"83 b.2 3| |5 a =T.08 s >
text G
-2

END OF SECTION A SOLUTIONS
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SECTION B

Question 1

f:(%,ooj%R,f(x)=3loge(3x—2)+1

2
a. Sketch and label asymptote ng 1A
Y
15 T
10+
s
F————
P T
51
1= 2
b. f'(x)==e? += 1A
S 3¢° 13
Dom: xeR 1A
define f(x)=3In(3x-2)+1
done
solve(f(v)=x,¥y)
x_1
_e® 342
Y=""3
1]
_ 2
c. Sketchy = f"'(x). Shape and asymptote y=§ 1A

Points of intersection between y= f(x) and y=f"(x)
(L,1), (11.42,11.42) 1A

© The Mathematical Association of Victoria, 2024
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|
]
11
I
T y=7)
—+ | (11.42,11.42)
T
I -1
Tl y=1f )
Tl 12
I Y=
| 1 1 1
N A 2 YO N N N O A
5 ::'( ) 10 15
51
x_1
373
solve f(x):eT"'z,x
{x=1,x=11.42205843}
D
10
di. (/@)= @)x 1A
1
d.ii. Area =50.22 sq units 1A
Shading 1A
y
! 2
dl x = =
-
T y=7)
—+ | (11.42,11.42)
T
I -1
Tl y=7f )
Tl 2
T+ y = g
| 1 1
|....__.1.’1..|....|.|..,x
5 ::'( ) 10 15
51

© The Mathematical Association of Victoria, 2024
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x_1
10 3 3
f f(x)- (ET” ddx
1
50.21618936
O
14f¥
' (10,10.397)
£1()=t(x)
7 (10,7.3618) '
1,1)
-------- x
B ? 2 -1 ( X
\l% ] fz(x)=—we A
Rad Real @i o] : o
e.i. Average rate of change = w
=M. In correct form M 1A

& Edit Action Interactive
e [afsm] o [ T

define f(x)=3In(3x-2)+1

done

v coun o BCLOY=EL1)
simplify ( 10-1 )

In(28)
3

for x.

e.ii. Solve f'(x) :loge#

2 9

+
3 log,(28)

1A (other forms)

© The Mathematical Association of Victoria, 2024
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£ Edit Action Interactive

C] b JRafsm] 2o [ ]

define f(x)=3In(3x-2)+1

done

solve[—(f( ))_ln(§8) x]

s |

& Edit Action Interactive

Bl I e I}:}:;]Islmp[fﬁy

[ ,]'[

2+In(7) , 4 lrh
3+(In(7)+2:In(2)) " 3+(In(7):
In(784)+27
propFrac(—3_ln(28) ) p
2m(7) . 4en| S°1ve(;(f(x))=—3 "f)
3+(In(7)+2+In(2))  3+(In(7): A el
. . 2+In(7) " T o)
simplify ( 3 n(D+2-my 3-1n(28
) 2 (2-ln 28 +27) 9 2
+ propFrac +—
In(7)+2+In(2) " 3 3-1n(28 n(28) 3

e.iii. The maximum value of the average rate of change will occur when the gradient of the
line passing through (a, f(a)) and (b, f(b)) is steepest. This will occur when a=1 and b=2.

%:610&(2) M

Maximum average rate of change =

Solve f'(x)=6log,(2) for x.
2 1
==+
3 2log,(2)

1A (other forms)

£+ Edit Action Interactive
051 I [ h:]Iﬁlmp [Id‘ L
define f(x)=3In(3x-2)+1

atd 8

done

f(2)-f(1)
2-1
6+In(2)

solve[i(f(x) )=6-In(2), X]

{X=2-1nl(2)+%}

© The Mathematical Association of Victoria, 2024



2024 MAV Mathematical Methods Trial Exam 2, Solutions 18

e.iv. f is continuous over the interval [a,b] and smooth over the interval (a,b) but

fiwy=—2

2 =0 for any x. Hence, f(a)= f(b). For the average value to equal zero, f(a)
Y—
must equal f(b). 1A

d
x (f(x))
9
3ex=-2
b

f.i. h:(%,ooj%R, h(x)=alog, (bx—2)+1 where h(x)=3f(5x)-2
given f(x)=3log, (3x—-2)+1

h(x)=3f(5x)-2

h(x)=9log,(15x-2)+1

a=9,b=15 1A

define h{(x)=3f(5x)-2

done
expand (h(x))

9eIn(15-x-2)+1

f.ii. Solve hI’ (x)=f"(x)
_3k-1

3k
As k>, x—>1

X

As k— -0, x—>1
x=1 1A

h(x):=3- ke x)—2 Done
d d 2l el
A solve(dx ([(x))=dx (h(x)),x) x= —t
(3- k—l) 1
lim
koo 3k
3 k—l) 1
lim
kos-o\ 3k

© The Mathematical Association of Victoria, 2024
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Question 2
h(t)=asin(b(t-18))+c

a. max 50, min 10, amp =20
translation vertically: —20+30=10

a=20, c=30 1M (explanation)
b. One cycle =18 hours
2718
b
27 =18b
Gives bzg 1M (show that)
1 18 1 18
c. — [hdv——[ hydx 1M
187 187
S5(z+2
= (7+2) m 1A
T

£+ Edit Action Interactive
B} | c!Hl-H:ﬁ:l Simp]fi\;;? v |*I+I‘ v

I

1 518
Ef f(x)dx
0
30
o1 18
combme(ﬁf hi{x)dx)
0

25-7—-10
n

combine ( 30—@)

S.n+10

d. i, (t)= 15003[%]+25

The height of the river would be changing fastest at the points of inflection of the graphs of
hy,. Sowhen r=6 and r=18. 1M

h,(6)=103+30 and 4,(18)=30 1A
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& Edit Action Interactive

%53 | v |15 sime | 12 | v | L4 '|'|

. _ 4
define h(x)—lﬁcos(ﬁx)+25 u Bu-y
done s0F
d2
solve| —(h(x))=0]|0£x<24, 40
dx2
{x=6, x=18} 30T L ON&2
2ot : 1(18,25)
define f(x)=205in(%x)+30
10r 1(18,3.927)
done
f(6 -4 ol ‘(B “a.927)
10-V3+30 = — ;
f(18 %
30 Rad Real (i

e. Let d(x)=h,(x)—h,(x)

The period of the graph of d(x) is the lowest common multiple of 18 and 24 which is

72 hours. 1A
The maximum difference is 39.19 m. 1A

& Edit Action Interactive

El&jh)jﬁ:llﬁmp)ﬂxj v —&H— I’E

define d(x)=f(x)=h(x) 4 |
done
d(x) | 0<x<72
—15-cos[%]+20-sin[)%—n]+5

solve[i (d(x))=0]0=x=72, x]
dx
<. 05770596, x=58. 94229404p|

e {58,842,39,191)

AWA

d(x):=f(x)—h(x)|05xs72 Done
fMax(d(x) x) x=58.942293
Eix
| d(58.942293) 39.190696
Alg Standard Real Rad ]
h,(t <t<
£y =" 0=t=27
30 27<t<40
Graph of piecewise function w 1A
Coordinates (0,30), (40,30), (27,30) 1A

© The Mathematical Association of Victoria, 2024
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D
en]

40
/ \ \ (40,30)
©
(0,300 \ (27,30
LU 1 v
-10 0] 10 3 40
20

& Edit Action Interactive

] & [afsme] 2o [ ] ]

vl

solve[—h(pl);gw) =0. 5,p]

{p=—25. 06034947, p=—19. 45 »|
h(2) | 052527

2U-sin[W]+3o
30| 27<£<40
30

(27,300,300

s
EAL
Alg Standard Real Rad = (m
g 1€(0,27)U(27,40) 1A
w(?) 0<7<40
h. p(t)=
mcos(n(t—r))+s 40<t<k

9 am Sunday to 9 pm Tuesday is 60 hours.

k=60 1A

i. Continuous and smooth at 1 =40. So there is a turning point at 1 =40.

© The Mathematical Association of Victoria, 2024
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p= mcos(n(t - r))+s completes two cycles before recording capacities break, reaching zero

height twice. So the range is [0,30] .
Amplitude =15, m=15

Period =10, 2—”:£ 1H
10 5

m=15, s=15. 1A

r=10g where geZ 1A

OR

m=-15, s=15. 1A

r=5¢q where geZ 1A
& Edit Zoom Analysis ¢

78 7 B3 = 6 QI%TB_H
done
h(x) |0=x£27
. (x=18):m
20-sm[—9 ]+30

30]27<x<40

15005(%(x-0))+15|405x580 30

(x=0)*x
15+cos X2 )+15 15cos( 25222 ) +15] 40<x<60

0

y

E ~_40,30) (27,30 (60,30)
E 3

N3 | B |
Rad Real C

Question 3

a. X, ~N(,u,02)

Solve 220 =4 _ 0841, and XM H 1081 m

(o2 O

1 =5500.0 kg and o =500.2 kg 1A
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invNorm(0.2,0,1)

-0.84162123
invNorm(0.9,0,1) 1.2815516

079-a

61
solve =-0.841621232346456 and —»

@=5499.9746 and 5=500.1948

b. X, ~N(4085,445”), X, ~N(5375,225")

& Edit Action Interactive

'3 | b |10 sime |55 | v [ 44| ¥

invNormCDf ("L”, 0. 2, 1, 0)
-0.8416212336

invNormCDf (*R”, 0.1, 1, 0)
1.281551566

%»0. 8416212336
%4. 281551566

I,
{u=5499. 974567, s=500. 194!

Pr(X, >5079)=0.0127..., Pr(X, >5079)=0.9058..., Pr(X,, >5079)=0.8 1M
Pr(X, >5079|(X, >5079+ X, >5079+ X ,, >5079))

100127,
3

l>< 0.0127...+ 1 x0.9058...+ 1 x0.8
3 3 3

0.0127...

T 0.0127..+0.9058...4 0.8
= 0.0074 1A

0.01275111

normCdf(5079,,4085,445)

normCdf(5079,%,5375,225) 0.90583831

0.012751108154207 _
0.8+0.012751108154207+0.905828306644!

0.00741952
c. X, ~N(5375,225")

Pr(X ,, >5450)=0.3694...

X ~Bi(20,0.3694..) 1M

Pr(X >5)=Pr(X >6)=0.8076 1A

© The Mathematical Association of Victoria, 2024

£ Edit Action Interactive

il [iapm] [ TSI

normCDf (5079, <, 445, 4085)
0.01275115058

normCDf (5079, ¢, 225, 5375)
0.9058383704
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normCdf(5450,%,5375,225) 0.3694414

binomCdf(20,0.369441403684,6,20)

0.80759475
d. X, ~ Bi(n,0.3694..)
Trial and error 1M (other methods)
n Pr(X2 > 6)
25 0.9435...
26 0.9568...
n=26 1A

binomCdf(2,0.369441403684,6,1)|n=25
0.94350065

binomCdf(r7,0.369441403684,6,1)|n1=26
0.95683961

& Edit T-Fact Graph ¢ fﬂ

HEBEEBEEE .

Sheet1 [Sheet2 |Sheet3 Sheetd [Sheet5 |
y1=binomialCDf (8, x, x, B[_,
[[Jv2:0
[]v3:0
[[Jva:0
[ ]¥5:0
[Jy6:0
[1y7:0
X vl

22 0.8790

23 0.9053

24 0.9266

25 0.9435

26 0.9568

27 0.9673
20 DI
Rad Real -

24

*EA2024MAV

invBinomN(0.05,0.369441403,5,1)

|

e. Shape, open circle, must draw along the x-axis 1A

© The Mathematical Association of Victoria, 2024

25 0.05649935
26 0.04216039
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log,(2)-1 - 37-36log,(2)

16<t<18
2 4
f()= ;—l 18<t<20
t—-16 4 B
0 elsewhere

5
i\
0.6 +
04
0.2+
A =
1 14 2D
0.2 +
f. sd(T):\/j(t2 xf(t))dt—[_[(txf(z))dz] M
= 0.868 1A

= 18<x<20
x-16 4
Done
20 a0 2 '
2 A | e A)ax
16 16

b.86809168

g. (0.0117,02550) 1A

© The Mathematical Association of Victoria, 2024
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zInterval _1Prop 4,30,0.95: stat.resuits
"Title"  "1-Prop z Interval"
"CLower" 0.01169152
"CUpper" 0.25497514
"p" 0713333333
"ME" 0.12164181
llnll 30.
C-Level |0. 95 | R0 01169 5
x4 | Upper|0. 2549751 |
B0 | £|0.1333333 |
n|30 |
<< Back [ JHelp Next >> << Back [ ]Help
OnePropZint * @@ JOnePropZint
4 26
X

h. Solve 1.96129—30 < 0.1 for x.

solve|1.96- \l —_— <0.1,12

n>44.391822

i. Let AB be the African bush elephant and AF be the African forest elephant.

Pr(AB N AF)=Pr(AB)xPr(AF)= independent events

1M

2 2 2
Pr(AB)x(z_k +k—]=2_k
2 3 2

© The Mathematical Association of Victoria, 2024
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3(k* -2)
k* -6
Pr(ABU AF)+Pr(AB' N AF')=1

3(k*=2) g2
(2 )+k—+Pr(AB’mAF’)=1
-6 3

Pr(4B)=

Pr(AB' N AF')= 1A

TN

2 _ 2(72 _
j. Pr(ABmAF')=3(k 2) 2-k _K(K-2)

k-6 2 2(k> -6)
2
Solve d M =0 or use fmax
dk| 2(k*-6)
k=-2(v/6 -3)

Maximum probability is 5-26 1A

© The Mathematical Association of Victoria, 2024

2

A

k
solve|a+—+b=1,b

2!

|

2.

la=—

2.10 (2.11 *EA2024MAV

27
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=0,k|j0<k<y2

d | i3 (k2—2))
M k—_“
fe=-2- (V& -3) A 2

A
———d

o

Y
“l“"vx

Question 4
h(x)=+/x*—px*+1 and f(x)=x'—px*+1,and peR
a. Solve /(x)= f(x) when p=3

—J5+ +
NN Wi CELNRCEL

, 1A
2 2

solve(f(x)=h(x),x)[p=3 solve(f(x)=h(x),x)|p=3
x=‘\/3— or x= -(\/5_+1) or x= _( > _1) orx=( ‘Q orx=0 orx= JS:‘I orx= \/?:1 orx=y3
2 2

© The Mathematical Association of Victoria, 2024
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b. Solve A(x)= f(x) forx.

i\/m+dp—2 i\/p"'z—\jp_z 1A
2 ’ 2

x=xp, 0,
OR

i/2(p+«/p2—4) i[2(p—«/p2—4)
x=%p, 0, 5 R 5 1A

EEREEIEE) ) “£A2024MAV
solve(f(x)=h(x),x)
1 =h0
== a2 v rpz)
—_—o0r
2

x=-J; and p=0 orx=\/; and p=0 or x=L’ * sl

£ Edit Action Interactive

£ | e | sime S50 v [ A5 ¢ ol

DroTnre X -

done

Define h(x)=v x4—poxz+1

done
solve (f (x)=h(x), x)

i 2 : 2
H- /2 (p"z‘/" 4) ,x_‘/z (""‘2/1’ 1) .x=—\/5.x=\5] solve (F(x)=h(x), X)
i

{X=0'X__J2.(p_2‘/p2_4) .X_J2-(P"2/P2—4) ,X_—‘/;H

Alg Standard Real Rad {m

e.If p=2, p=2=0,50 ix/p+22+x/p—2_ in+22—\/p—2=iJ;;+2

OR

i\/Z(p+\/p2—4) i\/2(p— p2—4)
If p=2, p>—4=0,s0 > = >

Hence only five solutions. 1A

© The Mathematical Association of Victoria, 2024
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*EA2024MAV rap [I] X
any
f9(_1')= fS(.\'
a =2.
—— 0.2 x
-4 o EN 0.2 4
- f8(x)=x4—a-x“+1
d. 2 correct 1A

All correct 2A

Number of
points of 1 3
intersection
p values p<0 0<p<?2
x-coordinates of
points of 0 , J_r\/;
intersection

Examples

p=0 p=1

30

f8(x)=x4—a° x2+1

o 09()- /18 x o £9()=g8(x)
0,1 0,1

.\ o 7 a -1, (T ~(1.1)

’ _+ 0.2 - —:_'_,, 0.2 - :

e. g(x)=+x, f(x)=x"—px* +1

For g(f(x)) to exist the range of /' has to be a subset of, or equal to, the domain of g .

The domain of g is [0,»), the range of / will be [0,x0) for p=2 and a subset of [0,:0) for

p<2.

2

The range of [, {1—%,00), is not a subset of [O,oo) for p>2. 1A

© The Mathematical Association of Victoria, 2024
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m 1.4 IE *EA2024MAV rap [I] X
solve(i(f(x))=0,x)
dx

p i

and p=20 or x= &

2 2

o

and p=0 or >

\/2-p 2
A f( £
- 4
f. Using the bounded area on the graph
Area = 2(0.0196238...+0.076381...) 1M
= 0.192 1A
OR
Using definite integrals
—J5-1
2 0
Area =2| [ (h(x)-f(x))dx+ [ (h(x)-f(x))dx| OR
-3 —J5+1
2
V5-1
T2 3
=2 j (h(x)— f(x))dx + j (h(x)~ f(x))dx 1M (either form)
U5+
0 521
=0.192 1A

o
=N
—
kol

|
<
fa

b

+
=N
dl_/
=

v

IS
(=2
~N
]
By X
1
B
1
) (V)]
+
—

L1 80)=x*-ax?+1 0.19200976
SR 0
g.-Area =2/ [ (h(x)-f(x)dx+ [ (h(x)-f(x))dx | OR
—\/; — p+22+\/pT2
Jr2fp2 e
=2l | (M®-f@)ax+ [ (h(x)-f(x)dx| OR
0 \/m+\/pj

2

© The Mathematical Association of Victoria, 2024



2024 MAV Mathematical Methods Trial Exam 2, Solutions 32

2(17— p2—4)
e =
=2 [ (@-re)ax+ [ (hx)-f@)dx| 1A
0 e )
2
h. Solve f"(x)=0 and f(x)=0 for p. 1M
:ﬁ 1A
5
(1.6 [ 1.7 *EA2024MAV rap [I] X
\ A
£11(x)=\t10(x) v
£10()=x -2 SJS_ 241
(-0.6687403,0’)/ixo-668}7/'403,0)
\ %.2 / >
-4 2 4
i i (x)=+x'-3x*+1 and f,(x)=x"-3x"+1
1.817...
Cross-sectional area = j (2— £,(x))dx—0.1920...=7.517... 1M
-1.817...
Volume = =7.517...x3=22.552...
a_
dt
b
Solve J.zfdt=22.552... for b. 1H
0
b=4.06 seconds 1A
1.817...
The shaded area on the graph is j (2 f,(x))dx =7.709... and then you need to subtract the
-1.817...

bound area found in part f.

1.7 mm *EA2024MAV RAD D X 1.8 mm *EA2024MAV RAD D X

apy ( ) 4 =~
£11(0)={ {x*-3- x2+1
solve(x4—3-x2+1=2,x)
- ,(\.)={ ) x=-1.817354 or x=1.817354
1.817354
7.709617 (2—( 4—3-x2+1))dx—0.1920096
K \ | J-1.817354
” \/ * \/ g 7.5176069
. 7.5176069022561- 3 22.552821
5 £10(x)={x *-3- ]
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EA2024MAV

solve| | 2f d£=22.552820706768,b
0

b=4.0559265

END OF SOLUTIONS

© The Mathematical Association of Victoria, 2024
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