Neap

Trial Examination 2021

VCE Mathematical Methods Units 3&4

Written Examination 2

Suggested Solutions

SECTION A - MULTIPLE-CHOICE QUESTIONS

1 [a] [&] [c] [p] [E] 11 [a] [8] [¢] [o] [E]
2 [a] [g] [c] [B] [E] 12 [a] [B] [c] [o] [€]
3 [a] [e] [c] [o] [E] 13 [a] [B] [c] [o] [E]
4 [a] [8] [¢] [o] [E] 14 [a] [8] [c] [o] [E]
5 [a] [8] [e] [o] [E] 15 [a] [8] [c] [o] [E]
6 [a] [6] [c] [o] [E] 16 [a] [B] [c] [o] [E]
7 [a] [] [c] [B] [E] 17 [a] [8] [¢] [o] [E]
s [a] [8] [¢] [o] [E] 18 [a] [8] [c] [o] [€]
o [a] [] [c] [o] [E] 19 [a] [B] [c] [o] [E]
10 [a] [B] [c¢] [o] [E] 20 [a] [&] [c] [p] [g]
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VCE Mathematical Methods Units 3&4 Trial Examination 2 Suggested Solutions

Question1 A

tangentLine(x2+2- x- 1,x,1) 4 x-2

Question2 D

f(=2)=-7
". range =[-7,1]

-8.36 |

Question3 A

Graphing y =2f(x) gives turning points that provide the restrictions for c¢. The graph of y=cis a
horizontal line. The solution of 2f(x) = c is the intersection point of y = 2f(x) and y = c. Therefore,
c < —6 or ¢ > 4 gives only one point of intersection and one solution.

y
A
y=2f(x) y=f(
(a,4)
(a,2)
0 > X
(b,-3)
(b, —6)
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Question4 B

4 m+l

&det([m 3 D m2+m-12

solve (m 2 +m- 12=0,m)

l

=
Question5 C
ﬂ 24 125 |26
[ "n” 1000. ~)
zlInterval_1Prop 927,1000,0.95: stat.results
"Title"  "1-Prop z Interval"
"CLower" 0.910876869
"CUpper" 0.943123131
"p 0.927
"ME" 0.016123131
e 1 By 1000.
| |

Question 6 C

WY o))

: — : : : . —f
_'.l'l/ n n
Fi 6
4
.

-1.61

The local minimum is [%, — lj and the local maximum is [%, 3). Therefore, the range is [-1, 3].

period =—
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Question7 D

gx)=2f(x-5)+1

Transformations:

. dilation factor of 2 from x-axis (—1, 2) - (—1, 4)
. translation of 5 units right (—1, 4) - (4, 4)

. translation of 1 unit up (4, 4) - (4, 5)

->g (4) =5

Question8 E
3 5

J‘ 1—2f(x)dx=.|. 2f(x)—1dx
5 3

= ZLSf(x) dx —le dx

=2x10-2
=18

Question9 E
1 1
As 0<Pr(x =2)<1, 0<k - 7 <1, therefore the minimum value of £ is equal to 7
Maximum value of m:
2
m=1- 1 +0+ 1
4 4

_n
16

Question 10 B

rla) 3-a%+3-a+3

Uk

Question 11 C
Degree must be even as range # R.

There is a point of inflection at x =—a and a local maximum at x =a.

Therefore, f is at minimum a degree-4 polynomial.
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Question 12 B
Let S = success, M = miss, A = Any (success or miss)

Pr(exactly 3) = Pr(SSSM) + Pr(MSSS)

3 3
Pr(exactly 3) = (%) X (%J + (%) X (%)
7
128

Question 13 B

a

. 1 37
solve sm(2-x) dx=—a|n<g<—
- 4 2
7' 7
aq=—
6

Question 14 D

solvell-m- x>0,x)|m>0 1
( ,x)l x<=— and m>0

m

Question 15 E
E is correct. This graph has two x-intercepts and has matching gradients with the derivative function f.
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Question 16 B

Differentiating the distance formula from the origin to a point P(x, c—x? ) reveals that the magnitude of

the minimum (or maximum) distance occurs at an x-value of x =

gy _
# if 2¢—-120 orczé.

Ifc< %, however, the magnitude of the minimum distance will always be found at the y-intercept, which

has a value of c.

Note: A sketch graph could also be used.

t
D

Note: x =0 gives the magnitude of the minimum distance when ¢ > > but the derivative indicates a local

) 1
maximum when ¢ > 5

Question 17 C

_XTH
o
u=0
x
o==—
z
Var(X)=0'2

invNorm(0.9,0,1)

1.5

1.28

5
(1.171875)2

[~]

1.28155157 |

1.171875

1.37329102
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Question 18 D

o[
(x)

1
[l
dy _ 1 S
- 2 [f )] 2 xf'(x)
dy _ f'(x)

dx 2[@]3

Question 19 B

sin(@) is a one-to-one function for 0 <@ <

(SRR

0<d* <

-0 <x <log, (%}

Question 20 A
Maximum area occurs when the parabola is tangential to the line at x =a.
g(x)=kx(x —a)
g'(x)=k(2x —a)

SR

When x =a, g'(a)=dk.

b

mT =—

a

Let g'(a)=myp

__b
a

-
a

o) =—x(r—a)
a

a
maximum area = I

—%x(x —a)dx
0 «a
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SECTION B

Question 1 (10 marks)

a. y=3x-2

f‘(x):=x3 Done

tangentLine(f(t),x,l)

L8]

v
|
%)

2
— 1
b. A=J.03x3dx+jzx3—(3x—2)dx
3
1

2
2 1
3 1 12
Ax) dxe+ | (Ax)-(- x-2))dx
0 2
3
c. y=3x-2+k
Lety =0.
3 =24k =0
2k
L2k
373

34
3 3

Al

M2

Al

M1

Al

VCE_Maths_Methods_34_Ex2_SS
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2 k
. 1
d areal=|>3 3x3+kdx+'|‘2 QX0+ k —(3x =2+ k)dx
0 33
kK2 2k 1
=4 — J—
6 3 12
area2=—l><(k—2)>< 2_k
2 3 3
K2k 2
6 3 3

area | —area 2
K2 2k 1 k% 2k 2
—_— =t —
6 3 12 6 3 3
kzlorkzZ
2 2

Since 0 <k <2, k:%

Question 2 (6 marks)

M1

M1

M1

Al

a. y
A
ko 32k%)
37 27 J 3
(0,k)
(k. 0) ( ; ) .
-2k —k k
correct intercepts Al
correct turning point Al
correct shape Al
b. i x2-k?= !
x—k
x—K)x+k)= !
x—k
(x—k)(x+k)=1 Al
9
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i, Let f(x)=(x—k)>(x +k).
Since (x —k)>(x +k)=1, f(x)=1.
3

Two solutions occur when =1, as seen on the graph in part a. M1

1
~3x23

Al

Question 3 (17 marks)

a.  Let B~N(280,24%)
Pr(250 < B <300) = 0.692 Al

normCdf(250,300,280,24) 0.692021836 H

b. Pr(elite) = Pr(B < 240)

=0.04779... M1
Pr(purebred Nelite) =0.35x0.04779...

=0.017 Al
c. i X ~Bi(20,0.35) Al
Pr(X =6)=0.171 Al

‘ binodef(20,0.35,6) 0.171229673
ii. Pr(?>33%)=Pr(X >7) M1
=0.583 Al

binomCdf(20,0.25,7,20) 0.583374582
. Pr(ﬁzzjzl—Pr(X=0)—Pr(X=1) M1

n

0.65" + nx 0.351 X 0.65”_1 <0.04
Let 0.65" +1nx0.35' x0.65" ' =0.04 to solve on CAS.

A solve((o.es)"+n- 0.35- (0.65)"-1=0.O4.n)
n=-1.82327443 or n=12.1650004

Asn>12.165...,n=13. Al
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. . 0.1184+0.3047
d. i. p= 5

=0.21155

ii.  Confidence interval formula: ( p—z, /M, p+z, /MJ
n n

0.21155—2\/0'21155(15;0'21155) =0.1184

z=1.6438...
Pr(-1.64 < Z <1.64)=0.9

=90% confidence

e. i Lety 2(12 +2z+2)e"

d_y:—tze_l
dt

2 -
d—((x2+2 x+2) ) eteg =

I el dt = (t +2t+2)

J.—dt t + 2t + 2)
mt
— dt =1 for a probability density function.
0 e
© 2
I:(tz +2t +2)e_t ]0 = lim (([2 + 2t +2)e_t)_£0 +2g0)+2]
X—>0 e
=0-2
=-2
mx-2=-1
_1
2

Al

Al

Al

Al

M1

Al
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ii. = mean age = 3 years Al
Al
G 3
(¢ g(9)ae
Jo
qle) ar 17-: _
Question 4 (7 marks)
a.  f(x)=e** —2¢"
f1(x)=2e** —2¢*
=2¢ (e -1)
Let f'(x)=0
et —1=0 M1
x=0
f(0)=-1
Turning point: (0,—1) Al
b. a =0, as the turning point is at x = 0 and g must be a one-to-one function. Al
c. domain g_1 =range g
domain g 7! = [-1,0) Al
Lety =e?* —2¢%.
For inverse, swap x and y.
x=e2 —2¢”
=(e?-1)* -1 M1
eV =Jx+1+1
@) =log, (M+ 1) Al
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d.  (0.86,0.86)

A solve(ln( x+1 +1)=x,x) x=0.86032924

A solve(e 2°X_p. eX =x,x)
x=-0.731054944 or x=0.86032924

A solve(ln( x+1 +1)=e2 X-2. ex.X)
x=0.86032924

Question 5 (20 marks)
a. i. domain: R /[1,2]

-6.67

d[g(f (x))] 2x -3

&  (x-2)x-1)

Let —d [g(f(x))] =0.
dx
2x -3 B
(x-2)x—1)

ii.

3
X==
2

However, domain is equal to R /[1,2] and therefore there are no valid solutions

and no stationary points.

Al

Al
Al

Al

Al
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b. i h(x)=1(g(x))
=(log, (x)—1)(log, (x)—2) M1

—(log, (x))* —3log, (x) +2

4
2
3 1
=|log,(x)-=| —— Al
( 8o (x) 2) 2
2
ii (loge(x)——) 20
range: 1 00 Al
ge: 4’
21 -3
e i H(x)=2l0g) =3 Al
d 2+ Inlx)-3
——(r(x)) Ginke
dx X
ii. 2log,(x)-3=0
3
Xy =e? Al
d. x p is the x-coordinate of the intersection of the tangent lines.
ylzl—i and y2=%—1. M1
€ e
X X
l-—=—-1
e 32
X X
2=—+—
et e
2=x[%+lj
e e
+e
2=x| —
( e? j
2
2e
Xp=—— Al
P et
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b 3

o 3

e. If xp <x,,, then —<e2.
e+1

1

2
2e”

e+1

1

2e2 <e+1 MI
4e<(e+l)2
de<e® +2e+1
0<e?—2e+1
0<(e—1)

As e>1and (e—1)* >0, then Xp <xj; mustbe true. Al

1
5 M1
e

ZAPB =1+ tan_1 (—lJ — tan_1 (sz
e e

—tan"! (e2 ) +tan”! (e) Al

£ i h'(e):—l and h'(e?)=—
e

n+tan"(—e_l)—tan"(e _2) tan“(e 2)+tan“(e)
ii.  tan'() =% and e>1.
tan_l(e) > 7 and tan™! (e2 ) > 7
4 4
Z/APB =tan™! (e2 ) +tan”! (e)

/APB>ZE 4+ X
4 4

T

>_
5 Al

.. ZAPB is obtuse
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g.  areaof triangle A BP :%x (e —e)x (-vp)
. _262
P el
X
yi=1-—
e
2
=—-1
yp e+l
Alzlx(ez—e)x(l—i M1
2 e+l
Area bound by y = A(x) and x-axis:
e2
Azz—j h(x)dx Ml
e
=3e—e?
e’ 3. e-e?
-1 al) dx
e
total area =4, -4,
=lx(62—e)x(l—ij—(3e—e2) Ml
2 e+1
Al

3¢’ —6e? —5e

2e +2
-1 [ 2 ]
N R
2 \e+l
e 2 9e
+2
2 e+l 2
2 2 ge
comDenom +2
e+l 2
3 e>-6-e2-5 e o
2- e+2 ~
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