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HEFFERNAN MATHS METHODS 3 & 4
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ABN 20607 374 020
Phone 9836 5021

Fax 9836 5025

1. C 8. D 15. C 22. C
2. E 9. A 16. A 23. A
3. A 10.D 17. E 24. D
4. E 11.B 18. A 25. D
5. B 12.E 19. B 26. E
6. E 13.D 20. D 27. D
7. C 14.B 21. D

Part I — Multiple-choice solutions
Question 1

A discrete random variable is one that can be counted not measured. Depth, height, distance
and weight are all measurements and so only the number of goals is discrete; that is, it could
be 0, or 1 or 2 or so on.

The answer is C.

Question 2

This is a binomial distribution since there is office mail or there is no office mail. There is
also a sample of 5.
The mean of the binomial distribution is np where n=5and p =0-1 (the probability of there

being no office mail on a given day)
So mnp=5x0-1

=0-5
The variance:np(l - p)
=0-5(1-0-1)
=0-45

The answer is E.
Question 3

The area shaded represents Pr(X >18-3).
Pr(X >18-3)=Pr(z < -2) because of the

symmetrical nature of the normal or the bell-shaped .
curve. Z-3 2 -1 0 1 2 3
X10.812.313.815.3 16.8 18.319.8
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The areas representing the other options are shown

Option B Option C
Z-3 2 -1 0 1 2 3 Z-3 2 -1 0 1 2 3
X10.812.313.815.3 16.8 18.319.8 X10.812.313.815.3 16.8 18.319.8
Option D Option E
Z3 2 -0 1 2 3 Z-3 -2 -1 0 1 2 3
X10812.313.815316.818319.8 X10.812.313.815.3 16.8 18.3 19.8

The answer is A.
Question 4

This is a hypergeometric distribution since there is no replacement (of donuts).

Method 1 — using the formula
DCX N_DCI’I—X
N

n

Now, N =12, Let D=5 (This is the number with pink icing. You could let D =7 and you
would get the same result.)

Pr(X =x)=

x=1,n=2
5 7
Cc,'cC
Pr(x =1)=—1—1
C2
=5X7+12XH
2x1
_3
66

The answer is E.
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Method 2

1 pink donut can be chosen from 5 pink donuts in *C, ways.

Similarly 1 chocolate donut can be chosen from 7 chocolate donuts in ’C, ways.

2 donuts can be chosen from 12 donuts in *C, ways.
The probability of choosing a pink and a chocolate donut is

°Cx'C,
12C2
5y, 12x11
2x1
35
66

The answer is E.

Question 5

We have a Binomial distribution with p =0-25,4=0-75, n=20and x=1.

Pr(X =x) ="C p*q"™"

Pr(X =1) =C,(0-25)'(0-75)"
=20x0-25x(0-75)"
=5x(0-75)"

The answer is B.

Question 6

The shape is that of a sine function that has been translated 1 unit up.

The period is 12.
. 2
Now period = i
n
1n=2%
n

12n=2rx

So the general equation
y =sin(nx)+1
becomes

y= sin(%) +1

Note that the amplitude is 1.
The answer is E.
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Question 7

sin(ﬁsz 0<x<37 so Oéﬁéﬁ
3) 2 3

4 s | A
9_77
’ 4 T C

So the sum is ITH =3z

The answer is C.

Question 8

/

|
NE
K

____;|_L§_________

If two adjacent asymptotes occur at x =% and x =% or x= 3?” , then the period of the graph

z
a
=3

The answer is D.
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Question 9

Use Pascal’s triangle.

1 6 15 20 15 6 1

The x? termis 15 x (ax)’ x 2* = 6000x>
So 240a* = 6000
a’ =25
a=15

The only correct answer offered is option A.
The answer is A.

Question 10

xt 3% —2x% - 2x
=x(x3 +3x° —2x—2)
Let P(x)=x> +3x* —2x -2
P(1)=1+3-2-2=0
So x—1 isa factor.
P(x)—x3+3x2—2x—2
=)+ _(r=1)+_(x-1)
xx=1)+ dxle = 1)+ _(x-1)
=X (x )+4x( )+2( )
(x—l)(x2 +4x + 2)
(r—1){x? +4x+4)-2}
(c-1l(x+2) -2
=(x—1)(x+2—\/5Xx+2+\/§)

The linear factors of x* +3x* —2x* —2xare x,x — 1, x + 2—\/§,x+ 2+\/§.
The answer is D.

Question 11

Let y=10"02003)

Now log,, y = IOglo(x - 3)
So y=x-3

So 10°e00=3) — 3

The answer is B.

©THE HEFFERNAN GROUP 2005 Maths Methods 3 & 4 Trial Exam 1 solutions



Question 12

X
1
loga(— =1
2x*
1
1
a =——-
2x*
2ax* =
o=l
2a
1
x:4 —_
2a

The answer is E.
Question 13

Graph the two functions for x > 0. Find the point of intersection. It is (1-24,—3-46) correct
to 2 decimal places in each case.

So the solution to the equation —e* = x* — 5 is closest to 1-24.
The answer is D.

Question 14

If the graph touches at x = —1, there must be a repeated factor i.e. (x + 1)2 . This rules out
options C and D. The polynomial is of degree 3 so this rules out options A and E.

The only feasible option is B.

The answer is B.

©THE HEFFERNAN GROUP 2005 Maths Methods 3 & 4 Trial Exam 1 solutions



Question 15

A. y B. y

»

»
»
—p

v
—

All the graphs are shown. Option C shows a graph that is many:1 not 1:1.
The answer is C.

©THE HEFFERNAN GROUP 2005 Maths Methods 3 & 4 Trial Exam 1 solutions



Question 16

3

x—2

We have f:(—0,2)> R, f(x)= +1

Let y= +1

x—
Swap x and y.
3
y-2

Rearrange

X = +1

Now, df =r , and ry =df,1 . . |
A quick sketch (note that d , = (- 0,2)) shows us :
that r, = (— oo,l) 1 :
S0, a’f,l (wy /]

So we have,

i col) o R, f‘l(x)=%+2

The answer is A.

Question 17

2
X

The subsequent dilation by a factor of 3 from the y-axis means that the rule becomes

;

I . 1 2
The dilation by a factor of 2 from the x-axis means that the rule y =—-becomes y =—-.
X

y:

18
So g(x):x—z.

The answer is E.
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Question 18

As x— -, f'(x)=0
As x> o, f'(x)—> o

Also the gradient of the graph of y = f (x) is always positive so options B, C and E are out.

The answer is A.

Question 19

The answer is B.

Question 20

v =log, (cos(3x))

Let y=log,(u) where u = cos(3x)
@ _1 du _ —35sin(3x)
du u dx
dy _dy du Chain rule
dx du dx

L 3sin(3x)
u
1
=——7> - —3sin(3
cos(3x) s1n( x)
=-3 tan(3x)

The answer is D.

Question 21
e
I= sin(x)
dy _sin(x)-2e” —e** cos(x)
dx sin?(x)
e (2sin(x) - cos(x))
- sin? (x)
When x=2
2
dy e"(2-0)
&P
=2e”"

The answer is D.
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Question 22

Sx+h)= fx)+hf"(x)
and 2=0-01
So f(x+h)~f(3)+0-011'(3)

The answer is C.
Question 23

The function f'(x) is the derivative of the function f(x). That is, the function f'(x) is the
gradient function of f (x) . At the points on the x-axis where x = a,b and ¢ , the gradient is
zero. So at the corresponding points on the graph of y = (x) there will be three stationary

points. None of these can be points of inflection since the sign of the gradient changes from
positive to negative on either side of the points where x = ¢ and x = ¢ and from negative to
positive on either side of the point where x = . This indicates a local maximum at x = a and
at x = ¢ and a local minimum at x = b as indicated in the diagrams below.

/N \ /N
For a point of inflection with zero gradient to occur, the gradient to either side of the point of
inflection would be positive or it would be negative as indicated in the diagrams below.

S )
i \\/\\

point of point of
inflection inflection
The answer is A.
Question 24
Yy
The left rectangle approximation is given by A
1x £(0)+1x £(1) ,

=1xvV4-0% +1x44-17
VT3
=2+43

The answer is D.
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Question 25

J-3/ = =] o
SORSINEn
=(2——1)—3if(X)dx

2
=3-3[ f(x)ax
-1
The answer is D.

Question 26
[(B-2x)a
0

So [3x—x ]: =—4

(3n—n2)—(0):—4
3n—n’+4=0
n>-3n-4=0
(n—4)n+1)=0

n=4 or n=-1but n>0

So n=4

The answer is E.

Question 27

1.
The graphs of y =cos(x)and y = > intersect when

cos(x)=

[N o~

i T|C
3°3
So the area shaded

Sz

2

[cos(x)_%jdﬁ f(%_cos(x)j i+ j(cos(x)_%j x

T Sz

o'—.w\-ﬁi

3

2z

[cos(x)_%jdﬁ j[cos(x)_%jdx

sz
3

o'—.w\hl

[cos(x)

|
N | —
N—
%
w\}q'—,w‘é‘" w |

The answer is D.

©THE HEFFERNAN GROUP 2005 Maths Methods 3 & 4 Trial Exam 1 solutions



PART II

Question 1
Let P(x)zx4 +ax® +9x* —ax—5
Now P(-2)=16—-8a+36+2a—-5

(1 mark)
So, 16-8a+36+2a—-5=5
—6a+47=5
—6a=-42
a=7
(1 mark)
Question 2
a.
Number of Probability
sixes (x) Pr(X = x)
0 éxézé
6 6 36
1 5 5 1 10
1 x4y =
6 6 6 6 36
2 rir_r
6 6 36

Note that the probabilities must add to give 1.
Note also that a tree diagram can be used to obtain the probabilities.

)
3 4
36
)
34
1 5612
3
4
: %56
3 1
2
4 3
4
5
5 6

1
2
3
6 4
5
1 6
2
3
4
6 5

(2 marks)
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Alternatively, in working out the probability of 1 six occurring, remember that a 6 can
occur on the first throw or on the second throw.
That is,

Pr(1 six occurs)
= Pr(6, not 6)+ Pr(not 6, 6)

b. Method 1
p=2xp(x)

(1 mark)

Method 2

Since we have a binomial distribution (throwing a six or not throwing a six and 2
tosses of the die) we can use the formula

H=np
=2><l
_1
3
(1 mark)
c. Method 1
o’ =%xp(x)-p’
2
VSR EIVEL RHPS SO I
36 36 36 \3
_l4 1
36 9
_l4 4
36 36
_10
36
_> (1 mark)
18
Method 2
Since we have a binomial distribution we can use the formula
o’ = npq
=2x l X E
6
:i (1 mark)
18
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Question 3

a.

The period of the function fis 6. Note that the period is one complete cycle (i.e.
trough to trough or peak to peak) whereas the graph y = f (x) extends beyond one
complete cycle.

(1 mark)
The amplitude is 2.

(1 mark)
The domain is x € [-1-5,6].

(1 mark)

The equation f (x): b is represented graphically as the intersection of the graph
y=f (x) and y=>b. The graph of y =5 is a horizontal line. Use your ruler to
impersonate this horizontal line and move it up and down the graph of y = f (x)

y

A

q
|1
I~

<

Note that for y =—1 there is one point of intersection. Immediately above there are

two points of intersection. Keep moving your horizontal ruler up and there remain
two points of intersection until you get y =1 where there are 3 points of intersection.

Keep moving your horizontal ruler up until you get to y =3 where there are 2 points
of intersection again. So, there are two solutions to the equation f(x)=5 for
be(~1,1)U[3,3]. Alternatively for —1<bh<landb=3.

(I mark) —1<b<1
(1 mark) for b=3
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Question 4
a. Average rate of change of / with respect to ¢ over [0, 5]
B h(S)— h(O) (1 mark)
5-0 (1 mark)
=26
b. Instantaneous rate of change = 4'(t)

h(e)=2(t-1) +1
B'(t)=2x3(t—1)"x1  Chainrule
_ 6(t _ 1)2 (1 mark)

When n'(t)=>54
6(t —1)* =54
(t-17=9
(t-17-9=0
(t—-1-3f¢—1+3)=0
(t—4)t+2)=0
t=4ort=-2butte[0,10]
sot=4 (1 mark)

Question 5

a. A possible graph of g is shown below.

Y
A

S o4 -3 20 1 3 4 5

(1 mark) for correct shape
(1 mark) for correct intercepts

b. The inverse function g~'(x) does not exist since the function g(x) is not 1:1.
(1 mark)
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Question 6
a. At points of intersection,
3x7 —x+2=5x+11
3x* —6x-9=0
3(x? —2x-3)=0

3(x—3)x+1)=0

(1 mark)

x=3or x=-1 are the x-ordinates of the points of intersection.

(1 mark)
b. Do a quick sketch.
3
Area= J{(Sx +11)- (3x2 —-X+ 2)}dx
4 A
3
:J-(—3x2+6x+9)dx (1 mark) y=3x —x+2
-1
3
=3[ (x* - 20~ 3)ax
-1
x o 2x? ’ (1 mark)
=-3 ——-—-3x
3 2 »
T 3
=—3{(9—9—9)—[—%—1+3J} /
=32 square units
(1 mark)

Total 23 marks
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