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Remove this page from the booklet by tearing along the perforations.

LIST OF MATHEMATICAL FORMULAE FOR USE IN
STAGE 2 MATHEMATICAL METHODS

Properties of derivatives
L(r0e)= 1)+ 1 (e ()
i[f(-r)\ S'(x)g(x)=f (x)g'(x)
dx g{x]J [g ,\‘]

£ 1(8(0) =1 (2(x)g ()

Quadratic equations

2 i 1_
If ax” +bx+c=0 then _\'=M.
a

Discrete random variables
The mean or expected value of a discrete random

variable is:
My = Z.\'.p (x)

where p(x) is the probability function for achieving
result x.

The standard deviation of a discrete random
variable is:

o =\Zlr-u:T p(¥)

where 1, is the expected value and p(x)is the
probability function for achieving result x.

Bernoulli distribution

The mean of the Bernoulli distribution is p, and the
standard deviation is:

\.u"p[l—p),

Binomial distribution

The mean of the binomial distribution is np, and the
standard deviation is:

(1= p).

where p is the probability of success in a single
Bernoulli trial and # is the number of trials.

The probability of & successes from » trials is:
Pr(X =k)=C/p J (1 —p}”_k,

where p is the probability of success in the single
Bernoulli trial.
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Population proportions

The sample proportion is p = —,
n

where sample of size n is chosen, and X is the
number of elements with a given characteristic.

The distribution of a sample proportion has a mean
of p and a standard deviation of

\Ilu?(l—PJ _

The upper and lower limits of a confidence interval
for the population proportion are:

=3 =
pooPU=P) s [PUZR)
H

where the value of z is determined by the confidence
level required.

Continuous random variables

The mean or expected value of a continuous random
variable is:

x

= [/ (x)ds
where f[x} is the probability density function.

The standard deviation of a continuous random
variable is:

j[x w1 (%),

where f(x) is the probability density function.

Normal distributions
The probability density function for the normal
distribution with the mean u and the standard
deviation o is:
1 xma2
)=o)
x)= e~ T
G’\.@

All normal distributions can be transformed to the
standard normal distribution with =0 and o = | by:

X—-u
R

Z=

Sampling and confidence intervals

If ¥ is the sample mean and s the standard deviation
of a suitably large sample, then the upper and lower
limits of the confidence interval for the population
mean are:

— 5 —
X—I——=U=EXx+
'n

\,fn

where the value of z is determined by the confidence
level required.
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Question 1 (8 marks)
. - dy -
For the functions below, determine e You do not need to simplify your answers.

@ y= 5+4J_-— ‘

% 4>’ 9L’/~l0x 32~ ¢ + |
30
= = =
[‘)'2 zf>

(2 marks)

0.5x

-
0 y=— = a"”&m?xq&e")

0.7x+e" / - @é

% . 05e > (0.7« 4.&")-50""‘[0.7 cex) ( - W

(0-72 +™)°

+ |

(3 marks)

(© y:ln(xzxfl—ﬁlx).

Ma% M“’ﬁ/?é” ( +(
2 VYA .
%., 2] 1, =
2C & |1—9x
fv\?%n '%L

(3marks) *+ ¢

"
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Question 2 (5 marks)

(a) Each of the graphs below represents the normal distribution with mean u = 0 and standard
deviation o =1.

VANNEYAN

-4 =3 =2 -1 ' 4 -4 =3 =2 -]
CA /\
-4 -3 =2 -1 4 -4 =3 =2 -1 '

Z is a normally distributed random variable with mean 1 = 0 and standard deviation o =1.
Which one of graphs A, B, C, and D best illustrates Pr(Z >1)?

6

(1 mark)

(b) The graph below represents the normal distribution with mean u = 40 and standard
deviation o =10.

30| [40] [0

| L

On the graph above, write a number in each box to provide a horizontal scale for this distribution.
(2 marks)
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(c) Each of the graphs below represents the normal distribution with mean y =12 and standard
deviation o = 2.

. N AN
AN, N

Yis a normally distributed random variable with mean u =12 and standard deviation o = 2.
Which one of graphs A, B, C, and D above best illustrates Pr(10 <Y <16)?

b

(1 mark)

(d) Each of the graphs below represents the normal distribution with mean i =120 and standard
deviation o =40.

A B

Xis a normally distributed random variable with mean y =120 and standard deviation o = 40.
Which one of graphs A, B, C, and D best illustrates Pr(.Y <140)?

C

(1 mark)
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Question 3 (8 marks)

A stormwater detention tank is used to regulate the flow of stormwater into a drainage system. The
tank fills during periods of heavy rainfall and empties when the rainfall becomes less heavy.

The volume of stormwater, I (in kilolitres), contained in a detention tank ¢ hours after the start of a

particular period of heavy rainfall can be modelled by the function

V(r}:Zsin(%(r—3)]+2, where 0</<12.

The graph of y =¥(7) is shown below.

(95]

%]

V
(a) (i) Write down an expression for cti;l_r

L2 (Fle) o F L

|

(2 marks)

r

(i) What does cl]t
’ %««) of»o&

represent in this context?

(1 mark)
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