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Question 1a

ST T L)
(t2+1)2 (t2+1)2

Therefore, ¢ =4.

Question 1b
2 _ 2
h=lim—— =0 and k = lim (i ‘)
>0 7 4] oo 2 4]

Therefore, h=0 and k=-2.

© VCAA


https://www.vcaa.vic.edu.au/Footer/Pages/Copyright.aspx

2025 VCE Specialist Mathematics 1 (NHT) external assessment report

Question 1c
The path is circular, starting at (0,2) and moving clockwise. The path approaches the point (0,-2), as
shown below.
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Question 2a

The sample mean is the middle of the confidence interval:

67.35+52.65 120
2 2

=60

X =

Question 2b

Let s be the population standard deviation. Then (using z=2):

S

2% =7.35

J16

=s5s=2x735=14.7
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Question 3

Let P(n) be the proposition that 2° +4° + 6 +...+(2n)’ =2n*(n+1)*, ne N.

The left-hand side of P(1) is 2° = 8. The right-hand side of P(1) is 2x1*x2> =8 and so P(l) is true.

Assuming P(k) is true: 2° +4° +6’ +...+(2k)’ =2k*(k+1)" where k is some element of N.
Then

LHS of P(k+1) =2 +4> + 6’ +...+(2k)’ + 2(k +1))’
=2k*(k+1)" +8(k +1)’
=2(k+1)’ (K +4(k +1))
= 2(k +1)* (k +2)?
=RHS of P(k+1)

Therefore, by mathematical induction, 2° +4° +6’ +...+(2n)’ =2n’(n+1)*, ne N

Question 4a

Using the difference formula for tan:

_ 3
1+tan (7[) tan (”)
3 4

N

= as required.

_1+\/§
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Question 4b

The modulus of z is

= (F+1) +(V5-1)
=22

T
The argument of z is E

Therefore z = 2x/zcis (%j

Question 4c

By de Moivre’s theorem:

west=(242) e 17

:64cis(£j

3

=64 l+£i
2 2

=32+4323i as required.
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Question 4d

. T T T
The angle between z and w is ———=—
3 12 4
Im(z) w
g
m m _ m
312 4
0 Re(z)
The area of the triangle is l-64~2\/Esin x —1-64~2\/5~L—64
) 5)72 N
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Question 5a

The differential equation is 9B = 3 LB(SOO -B).

dt 100 500

Then J- dt = >0 000 J ! dB
3 B(500-B)

Now apply partial fractions and integrate:

IO 1,
3 B 500-B

= %(loge

B|-log,

500-B|)+c

:@bge( o j+c, as 200 < B <500
3 500- B

When £=0, B=200, c=—%1oge@)

Therefore

100 B 2
t=——Ilog, =
3 (SOO—B 3)

100 ( 3B

= log | —2 —
%(To00-28

3 j as required.

Question 5b

The population is increasing most rapidly when B =250:

100 750 100 3
= _loge = loge — |.
3 1000 -500 3 2
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Question 6a

Suppose the lines meet. Then for some ¢, s, we have the system of equations:

1+1=2s
2+4+3t=3+s
4—t=-3+4s

8
Solving the first two equations gives 7 = ? and s = g These values do not satisfy the third equation and so

the lines do not meet.

The direction vectors 1+3j—k and 21+ j+4k are not parallel.

Therefore, the lines are shown to be skew as required.

Question 6b

=~

=]
Il

~1|=13i-6j—5k and |n|=+169+36+25 =230
4

[\O] p— e
P W 1.

A(1,-2,4) and B(0,3,-3) are pointson L, and L, , respectively. AB = -1+5j-7k
distance = ‘ZE@

1 -8
= | (=13-30+35)| = |——
‘ ‘\/230( )‘ ‘\/230‘

Therefore, the distance between the lines is

8
J230°
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Question 7a

The velocity—time graph is shown below.

u

10
8
6
4 4
2
» t
0 \//"r—;
-2

Question 7b.i

The time spent decelerating from 10 ms™ to 2 ms™ at 4ms™ is

-1
t= = 0 =3 seconds.

If the acceleration is positive for twice the amount of time that the acceleration is negative, then the
acceleration is positive for 6 seconds.

Given 2 seconds for the last stage, the first stage takes 4 seconds.

Therefore, the total time taken to reach line F' fromline O is 4+3+2 =9 seconds, as required.

Question 7b.ii

The equation for the velocity of the car is v =u—4t when the acceleration is negative.
The car starts to decelerate when ¢ =4. At this time, it has a velocity of 10 ms™ .

Therefore 10=u—16=>u =26, so the velocity is shown to be v=26—4t, as required.
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Question 7b.iii

26-4t=0=r=20_1
4 2

Therefore, the displacement is

lxgxlo_lx@_%)xz:6—5—§:%:30 metres as required.

2 2

Question 7¢c

0 10 -
The toy train travels at a constant speed of ? = ? ms.

Suppose that the train and car have the same displacement in the first 4 seconds.

15 10 5 _
e The distance in metres travelled by the car is E . Etz (the acceleration of the car is ? = E ms”

during the first 4 seconds).

10
e The distance in metres travelled by the train is ?t .

1005, 8
Solving —1¢ =—1" gives = — seconds.
3 4 3

Question 8

dx_ —12sin@cos* @ and % =12cos@sin’ 6.

dt

The surface area is given by

.[05 270 -4cos® O 144sin? O cos* O + 144 cos? Osin® 0 d0O

= 967rj072r 00530\/sin2 6 cos’ 0(0052 0 +sin’ H)dﬁ

=967 E cos*@sin OdO

du ) ,
Let u=cosé, 0 = —sin @ . The integral becomes

—967[_[10u4du = 96ﬂj§u4du = 96?7[
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Question 9a

Using integration by parts:

u=arctan(\/;) %=1

du_ 1
dx 2«/;(1+x)

J.arctan(\/;) dx = xarctan(\/;) —% %dx as required.

Question 9b

From Question 9a:

fj arctan (\/; )dx = [x arctan («/; )I - % Jj ﬁdx

1+x

1
Let u = x:ﬂz— dx =2udu :

dc  24x’

3 3z Bt
.[1 arctan(\/;)dx=7— T du

3 f‘ﬁnuz—l
=—— —du
4 v 14u

Na
:3—7Z—J (1— lzja’u
4 . I+u
No
1
37 _ @_z_(l_zj
4 3 4

:5?”+1—\/§
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