TRINITY 3\

Mathematics Methods Units 3/4
Test 3 2017

Section 1  Calculator Free
Calculus of Trig Functions, DRVs, Binomial Distributions & Logs

/ /oy g A
STUDENT’S NAME MARION (o KEY
DATE: Thursday 18 May TIME: 20 minutes MARKS: 24
INSTRUCTIONS:
Standard Items: Pens, pencils, drawing templates, eraser

Questions or parts of questions worth more than 2 marks require working to be shown to receive full marks.

1. (4 marks)
Determine:
(@  [cos(3x)—4sin(—x) +6 dx [2]
/y
= Sin3C _ frosk + b + ¢ Vi
E
() [ cos(8x) cos(3x) + sin(8x) sin(3x) dx [2]

Given cos(A+ B) = cosAcosB ¥ sinAsinB

= [ (s)
/

= Sin D% +c¢

=

»
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2.

(7 marks)

The discrete random variable Z has the probability distribution:

z 1 2

P(Z=7z) a b

0.3

where a, b and ¢ are constants.

The cumulative distribution function for Z is given by the following table:

z 1 2

P(Z<2) 0.1

0.5

where d is a constant.

(a) Determine the value of @, b, c and d

P(z=1) = 7(z<1)

i

= Ol
o = O /
¢ = l~(o{i+OcL§ *‘O*g)
C =012 Vs

= Gs‘“g’e‘l—{ “'{'G‘g

- 0.8 /
(b) Given Y = 3Z + 2 determine P (Y > 8)

3y+2 %8

23??&:

R

P(z72)

]

= 0.9

[3]

P(z42) = 0.5

05 =0.1+b

b=0y

0.4 +0.3 40.2

V4
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3.

(5 marks)

Given that p =log, 2and g =log 6, express each of the following in terms of p and q.

(a) log; 12

H

‘G%’ (Zxé)

log, 2+ l0g, ¢ Ve
= Py

il

Sxl)

- log, (525 V4

log, 5 + 10%,@7 - loggfi

(b) log 15

i

= }«FQV ’”?'

(4 marks)

Solve 4 —logx =1logl00x

l0g l00x + log
log 00X )/

Lot = 100x° /

i

1

[2]
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5.

(4 marks)

: . .
Determine the area bound by the curves y =sin2xand y = cosx over the domain — < x

<
6
y
I

05+

O\l(\_:] .

05

M
sy
C/).
=)
2
}).

{
o~
<
<
oy
..

=

1
T
|
b
<
Gy
L‘:’
iy
{
v
o
1
=
-
. =
=

T

R/é
- [’J-Coiﬂ, - s;«»;ﬂ_] - i—*(osﬂl ~on It }
- 3 z 7 ¢

Page 4 of 4

x
X



TRINITY - ¢ COLLEGE

Mathematics Methods Units 3/4
Test 3 2017

Section 2 Calculator Assumed
Calculus of Trig Functions, DRVs, Binomial Distributions & Logs

MNMPALLING. KEY

STUDENT’S NAME
DATE: Thursday 18 May TIME: 30 minutes MARKS: 34
INSTRUCTIONS:
Standard Items: Pens, pencils, drawing templates, eraser
Three calculators, notes on one side of a single A4 page (these notes to be handed in with this

Special Items:
assessment)

Questions or parts of questions worth more than 2 marks require working to be shown to receive full marks.

6. (3 marks)

A particular binomial distribution consists of n trials and the probability of a successful outcome
on each trial is p. If the experiment has an expected value of 36 and a standard deviation of 3,

determine the values of n and p.

E(X) = np Var (¥) = ap(i-p)
= 36 Var (x) = 9
3¢(1-p) -9 v v=<
() = & N
7. (3 marks)

A Bernoulli random variable B has a probability of success of 0.2.

(a) Give a situation which could be modelled by this Bernoulli random variable. [1]

Am{ \ic?\\iég\ Solu Fon . /

() Determine E(B) and Var(B). [2]
E() = 0.2 /
VadB) = t(o2)(0%)
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(9 marks)

The discrete random variable X has the probability function:

P(Y =x)= { k(1 —xy = "L?*i and 2 where & is a constant
Lo otherwise

x[~£{<ﬁ> | L
P=x | 4ic | <o | K )/

(a) Show that & = é

gie+ic+ie =1/
(EIL = é V//
c =
b
(c)  Determine E(X) [2]

E)= <L

[3]

w |

(d)  Showthat E(X?) =

E(xY) - CMuk) « @)

= gL
= &
C 4
= 4
%
(e) Hence or otherwise determine Var (1 —3X) [2]

Var (1=3%) = qxvar(x)

- O‘ X&..{_E; /
T v

i
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10.

(5 marks)

Brandon is the designated penalty taker for his soccer team and is practicing his penalty
attempts. Past statistics show that the probability Brandon scores a goal at each penalty attempt

is 70%.
Brandon 10 takes ten penalties. Determine the probability that:

(a) he scores all 10 penalties.

03 = 00292

(b)  he scores the first 8 penalties but misses the last two.

(0.1 (03) = 00052 v

(©) he scores less than 8 penalties if he scores at least five.

X ~ B(10,0.%)
P(xeg|xns) - PlogXx<d)
P(X>»$)
(3 marks)
This graph represents a binomial probability distribution.
The height of the last column is 0.053
| x

(a) State the value of n.

n=y

(1]

(2]

(2]

&6982¢§Q

(1]

(b) State the probability of success for this binomial distribution, correct to 2 decimal

places. Y
1 01 -p) = 0053 v
P = o.4798

Po= 049

[2]
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11.

(11 marks)

Discrete random variable A4 represents the number of accidents each month on a building site.
Over time, the average number of accidents per month is determined to be 3.

There seems to be no limit to the number of accidents that can occur in any month.

e -3 a

TheruleP (4 =a)= where a = 1, 2, 3, ... is used to calculate some values given in the

partially completed table below.

a 0 1 2 3 4 5
P(4=a) 0.05 0.1y q Y1 0204 0.224 0.168 0.101
(a) Use the rule to determine the probability of exactly 1 accident next month. [1]
A bove
(b)  Determine the probability that:
(1) there are more than 2 accidents next month. 2]
P(A>2) = |-P(AZ2) ,
.y P (F/T
= 1 -Qos+ouq ¥ o2eay N
- 0.0 %//
(i)  there were more than 2 accidents in a month if it is known that there was at least
one. | P 3]
P(A>2 ) A21) = o33 Vv,

= 0607y /

(c) Determine the probability that during the next year the building site has at least 3 months
which are accident free. [3]

%t pondthis whith are accidint free
X~ B(1L,0.05) v

P(Xx23) = 00146
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