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VCE Mathematical Methods Units 3&4 Trial Examination 1 Suggested Solutions

Question 1 (4 marks)

a. dx

Question 2 (5 marks)

a.
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b.  f(x) = 2x’sec’(2x) + 2x tan(2x) Ml
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correct shape Al
correct asymptotes labelled at x = -1,y = 1 Al
correct intercepts labelled at (0, —1) and (1, 0) Al
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1

b. area:—J‘ 1- 2 dx M1
x+1
0

= —[x - 2log, v + 1]

=~ [1-2log,(1+1)]-[0-2log,(0+1)]

=~ [1-log,(4)] - [0]

=log,(4) - 1 Al

Question 3 (3 marks)

20" +72%) =4 letu=2%

2+ Tu—4=0 M1

Qu-1)(u+4)=0

1

=2 4

U=z,
22 % since 220 % 4 Al
22 _ ol b:—% Al

Note: Students must disregard the incorrect solution to get full marks.

Question 4 (2 marks)

Lety= €3x + 4 (for inverse swap x and y).

x=e 44 MI

_ log (x—4)
1 2
frx=—= Al
Alternatively:
-1 1
S () = 3log (x=4)
1
3
=log, (x-4) Al
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Question 5 (3 marks)

"+2 1
y3 =x’+1+3
-2
, -6
y+2=x’+1+9
y=5
x'+1
, L6
new  x+1

a=-6,b=1,c=7

Question 6 (3 marks)

E(X)=np
=3
var(X) =np(1-p)
_12
"5
var(X) _np(1 -p)
E(X)  np
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Question 7 (4 marks)

a. f’(x) = cos(2x) — 2xsin(2x)

M1

Al

must state values for all of a, b, and ¢ Al

M1

Al

Al

Al
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Question 8 (4 marks)

a. Pr(Z>c)=Pr(X<2.3)
=Pr(Z<-2)
Pr(Z<-2)=Pr(Z>2)
c=2
Pr(X<27nX<3.)5)
Pr(X<3.5)

_Pr(X<2.7)
" Pr(X<3.5)
_Pr(Z<-1)
T Pr(Z<1)
16
_ 100
84
100
_16
T84
4
21

b. Pr(X<27|X<35)=

T
2 3
b. J‘ c0s(2x) — 2xsin(x)dx = [xcos(2x)]
z 6
6
z z
2 z .2
J- cos(2x)dx — [xcos(2x)], =2| xsin(2x)dx
z 6 yr
6 6
z z z
sin(2x)72 2 2
[—-——5———},—[ —[xcos(2x)], =2 xsin(2x)dx
6 6 Jr
6
- z
sin z T T |7 2
sin(77) 31— Ecos(ﬂ')— gcos[gj =21 xsin(2x)dx
22 | Yz
6
z
[ ﬁ}—[———ﬁ_—2 .szin(2x)dx
0- 27127
v T
6
z
Iz _ ﬁ = 2xsin(2x)dx
24 8

M1

M1

Al

Al

equating Z values to X values M1

. 16
calculating Pr(Z < 1) =1 - 700 M1

Al
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Question 9 (12 marks)

9
a. i A:2(9x9)—(3x1)—jéx2dx
3

B 9

3
=2|81-3-| X
27 |5

=2[78 = (27 - 1)]
=2(78 - 26)

=104 cm®
ii. volume = 104 x 18

= 1872 cm®

b. maximum rate when R’(f) = 0
R'(t)=6t-4
=0

t= % = t = 40 minutes

c. V(t) = J‘R(I)dt

:j(3t2—4t+ 1)dt

=t3—2t2+l
£ 27 v 1= 1872
(1= 13)(F + 111+ 144) =0

-.t =13 hours

d.  Atr=10, V(10)=10"=2(10)*+ 10
=810 cm®

.. yes, overflows as only 810 cm® removed

M1

M1

Al

Al

M1

Al

M1

as V(t) = 0 at t = 0 as no water emptied M1

M1

Al

Ml
Al
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