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Section A — Multiple-choice questions

Instructions

* Answer all questions in pencil on your Multiple-Choice Answer Sheet.

» Choose the response that is correct for the question.

» Acorrect answer scores 1; an incorrect answer scores 0.

» Marks will not be deducted for incorrect answers.

» No marks will be given if more than one answer is completed for any question.
» Unless otherwise indicated, the diagrams in this book are not drawn to scale.

Question 1

A function that has a range of [6, 12] is

A. f:R—>R, f(x)=6+3cos(9x)

B. f:R—>R, f(x)=6+6cos(3x)
f:iR—>R, f(x)=9-3cos(6x)

D. f:R—>R, f(x)=9-6cos(3x)

J(x)= A+ Bcos(Cx)
Min=9-3==6
Max=9+3=12

Question 2

All asymptotes of the graph of y =2 tan(ﬂ (x + %D are given by

x=k, keZ

O
o
S
o
-
g
=
-
o
=
-
=
7]
)
=
o
o

B. x=2k keZ For graphs of y = atan (b(x +c)),
= 2k+1)m
C. x=2k+lkeZ V'Aatxzi( 23)) -c, keZ.
D. x=4k+1,keZ 1
Eona=2 b=m. 0=
2
2k+1
VAatx:(J—l:k.
2(x) 2
(2 k+1) 1 k
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Question 3
The graph of y = f(x) is shown below.

1
|\ T /\ T —» x
-4 —'3\—g/—'1_?_ v 4

-2 -

Which one of the following options best represents the graph of y = f(—x)+2?

Reflected in the y-axis,

© :
g Translated 2 units up.
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Question 4
Consider the system of equations below containing the parameter k, where k € R.

kx+3y=k?

2
k k< 6-2-k
2x+(2k+1)y=6-2k solve| == and == &
3 2k+1 3 20k+l
Find the value(s) of k for which this system has no real solutions fe==2
k =-2 only
For no real solutions, the lines associated with the two
B. & 3 | linear equations must have the same gradient but different y-intercepts.
. =—on
2 Y System of equations Same gradients if: | Different y-intercepts if
3 ax+by=c a_d E:Z
C. k=—20r5 (lr+a;=f b e b e
3 In this question ... Same gradients if: | Different y-intercepts if:
D keR\{—2,—} k__2 Aii6—2k
3 2+l 3 2k+1
Question 5

Which of the following sets represents a function that has an inverse function?

A. {(1,3),(2,0),(2, 1)} Functions must be one-to-one to have an inverse function.
{(-1,3),(2,2), 3, 1)}

C. {(-1,3),(0,1),(13)}

D. {(1,0),(2,3),(1,3)}

Question 6

The trapezium rule is used, with two trapeziums, to estimate the area bounded by the graph
of y = f(x), the x-axis and the lines x =0 and x =1.
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For which function will the trapezium rule estimate be larger than the exact area?

A S)=3-e The only graph which is concave up and increasing between
f(x)=x+1 x=0and x =1 is the graph of flx) =x3 + 1.

C. [f(x)=3sin(x)+]

D. f(x)=log,(x+3)
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Question 7

Consider the algorithm below.
n & 17
k € 5

while n > k
n<n-xk
print n

end while

In order, the values printed by the algorithm are

A. 12 n=17, k=5. n>k
L 12,7 n=12, k=5 print12, n>f
12,7,2 n=7, k=5 punt7, n>k
D. 12,7,2,-3 m=2, k=35, print 2, n< i end while

The printed values are 12, 7 and 2.
Question 8

A random sample of n Victorian households is taken to estimate the proportion of all Victorian
households that have vegetable gardens. The approximate 95% confidence interval calculated using
this sample is (0.248, 0.552), correct to three decimal places.

The number of households, 7, in the sample is

A 10 0.248 - 0.552
- Wi 0o Tl L I D

B. 28 p=———=04

©« R

5" 49 1.96 %:n_m, n=30.005

1 =40
0.248+0.552 0.4

p}m!:=T

hat- (1-phat
so]ve@zham.gé- “”— (1-phad =0.552,n)
n

n=39.9058
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Question 9

One day, at a particular school, m students walked to school and the remaining » students travelled

to school using a different form of transport.

Of the m students who walked, 20% took at least 30 minutes to get to school.

Of the n students who used a different form of transport, 40% took at least 30 minutes to get to school.

Given that a randomly selected student took at least 30 minutes to get to school, the probability that
they walked to school is given by

Pr(walkr 230minutes

m Mode of transport Time to school Pr(walk |z 30minutes) =
Pri30minures)
m+2n

1 230 min m 1
3 z
2n . _ m+n 5
B. m walked m ><l_'_ 7 XZ
m+n — =
m+2n m+n 3 m+n 5
m 4 <30 min -
3 =
C. B m+2n
S(m+n) )
= 230 min
5 1 m
1 ——
— n
D. 3 N Other transport m+n 5 m+2-n
mTn
m 1 n 2
] 2 =y =
3 <30 min m+n 5 m+n S
Question 10 3

Consider f:R— R, f(x)=2x>+x-1and g:R — R, g(x)=sin(x).

The inequality (f o g)(x) > 0 is satisfied when

A. sin(x)<-1 (fo2)(x) = 2(sin(x))? +sin(x) — 1
Let a=sin(x) and y=(f°g)(x).
y=2a*+a-1=Ra-1)(a+1)

1 .
@—<s1n(x)£1 :()wheua:—l,l
2 2

. 1 ;
D. 0<sm(x)<5 As the graph is a parabola, y >0 for a<—1ua>%.

B. —-l<sin(x)<0

o)
o
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o
-+
3
=
(=g
(1]
5
-,
=.
(7]
Q
=
(1]
5

So (feg)(x)>0 if sin(x) < -1 usin(x) > %
However, sin(x) only exists between —1 and 1 inclusive,

S0 %<sin(x)£1.

solve(2- a2+a—1>0.d’) a<-lor a>i

solve(z- a2+a—1>0,a)|-1<a<1 —<g<l




«
()
1
©
L
=
=}
=
()
=7
=
3
)
o
c
o
(]

2025 VCE Mathematical Methods Examination 2 Section A

Page 7 of 28

Question 11

The chart below shows the daily price of a stock market share over a 30-day period.

A

40 T T 7T
{28,39.41#
S
39 T
38 oy
(17,37.4) o
share I ;)7\ 7 /
price 37 —flf \}[f \
($) (10,36.4) 1~ ( X7 (21.37)
AT i A A
prs A
36__,_ S I N -"! .% / -+ " Bl (St] Ll I —
h ‘NI ‘ {":'
B e -A A | G 1Al ‘;,i
15 LN \{'(
N w”
B 14,35
1(3,34.8) ( )
34 == I I >
0 5 10 15 20 25 30
day

Over which of the following time intervals did the daily price undergo the greatest average rate

of change?

Question 12

364-348 16

day 3 to day 10: Ave. ROC= —————=—=0.23
A. day3today 10 =3 7
374-348 26
day 3today 17: Ave. ROC= —————— ——=0.19
B. day3today17 y : 4 7-3 14
C. day 14today21 -35
y y day 14 to day 21: Ave. ROC = -3 2320.29
day14t0day28 21-14 7
day 14 to day 28: Ave. ROC = e e L O BT
28-14 14

For a normal random variable X, it is known that Pr(X >200) = 0.325 and Pr(180 < X <200) = 0.589

The mean and standard deviation of X are closest to

A. 190and 10
B. 190and 11

195and 10
e 195 and 11

invNorm(0.675,0,1) 0.4537622
invNonn(D.DSﬁ,U,l) -1.265806
200-x
=(0.4537621933589
y
solve RES
180-x {xo}

=-1.2658055624504

¥
x¥=195.0124 and =10.99162

Pr(X = 2007=0.325
SPHZ <z)=1-0325=0.675

2o 22008 sy
o
Pr(X¥ <180) =Pr(Z <z,)=0.675—0.580 = 0.086
Rl SR Y
o
=195 =11
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Question 13

The graphs of y = f(x) and y = g(x) are sketched on the same set of axes below.

y=f)

y=g)

\/ » X

Which of the following could be the graph of y =(go f)(x)?

A. y

S
>

B. y

[
»

[
»

The graph of g(x) suggests a positive quartic, and f{x) suggests a negative linear
function. A positive quartic with x replaced with a negative linear function remains a

quartic, but a reflection in the y-axis.

The only graph which represents this is option C.

O
o
=}
o
-+
3
=
(=g
(1]
5
-,
=.
(7]
Q
=
(1]
&




«
()
1
©
L
=
=}
=
()
=7
=
3
)
o
c
o
(]

2025 VCE Mathematical Methods Examination 2 Section A Page 9 of 28

Question 14

Let f be the probability density function for a continuous random variable X, where

ksin(x) 0<x< %
S %)= k cos(x) Tex<™
4 2 . (x) <X Done
0 otherwise R, O“X"Z
and £ is a positive real number. e cos(x), ESxS%
The value of & is 0, Hlse
1
AL — b J2_ +2
V2 > b=
= 2
1 solve ]‘(x) dx=1,k
2-2 d S
C- \/E +2 J2_+2 1 frue

D. 2-2

Question 15

The graph of y = g(x) passes through the point (1, 3).

The graph of y =1-g(2x—3) must pass through the point

A, (-1,-2)
e

C. (-1,2)
D. (2,2)
Question 16

y_l—g(2x—3)_—g[2[x—%J]+l

Reflect (1,3) in the x-axis gives (1, —3).
Dilate by a factor of 2 from the y-axis gives (1/2, -3).
Translate 1 unit up and 3/2 units to the right gives (2, -2).

Consider the function A(x) = alog, (bx), where a, b € R\ {0}.

Given that its derivative 4'(x) has range (0, o), which of the following must be true?

A. a>0only
B. a>0andb<0
C. a>0andb>0

ab>0

6.67 4V

f2 (,\')=ln( -.\') fl (x):ln (X)

T

1 10

£3(x)=-In(x)

-6.67

If ran /'(x) = (0.0). then A(x) is strictly increasing.

(i.e. A'(x) >0 for dom h(x)).

Consider the four cases where a=+1 and b =+1.

Case 1: Ifa=1and b = 1, h(x)=In(x) (strictly increasing)

Case 2: Ifa=1and b =-1, h(x)=In(—x) (strictly decreasing)
Case 3:Ifa=-1and b = 1, h(x) =—In(x) (strictly decreasing)
Case4:Ifa=-1and b =-1, h(x)=—In(—x) (strictly increasing)
Conclusion: As only Case 1 (a>0, 5> 0)and Case 4 (a <0, b <0)
will result in increasing functions, the only true statement is ab > 0.
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Question 17

2 3
Given that f: R — R satisfies J. f(x)dx > I f(x)dx, the graph of y = f(x) could be
1 1

A A

|/
I~ 4

X 7 1 1
01(2/34

C. D.
A A
o
o
=}
=
[

s
=
-,
(1]
=
19 T T T T » X 0 T N T » X -
1 2 3 4 1 /2 3\ 4 =3
(7]
Q
=
D
o

2 3

[ /) dv> [ f(x) d
i 1

if(.T) dx—jf(x) dx>0
if (x) dx— i f(x) dx+i f(x) dx} >0
if(x) dx >0

if(x)dx<0

The only graph where this condition applies is in Option A.
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Question 18
Consider the following graphs, which represent probability mass functions.

I p(x) I p(x)
A A
05 05
04 ] ® 0.4 ]
03 03 >+ |
02 P 02 o i
014 e 1+ 1 o 14— o+ 1 1
— > ——+—+—e—>x
o 1 2 3 4 5 o 1 2 3 4 5
E(X1)=1><U.1—2xI:I.4—3><D.4—4><D.1=2.5 E(X:)=1xD_1—2xD£—3xD_3—4xD.4=3
111 p(x) v p(x)
. A A
o
o 0.5 0.5
o | Y
2 :
= 0.4 ; 0.4
b 1
£ :
@ 03 i 03
= : 1 4
2 02 1 024 @ o o o o
©° e e .
= : : ! ! i i H : H
o 0.1 N R 0.1 A
Q R B S e
> — >
o 1 2 3 4 5 o 1 2 3 4 5
E(X_:j=1xﬂ_45—2):ﬂ_?5—3xD.15—4xﬂ_15=2 E(X4j=1xﬂ_2—2xﬂ_9—3xD.2—4xD_2—5xD_2=3

Which pair of these probability mass functions has the same mean?

A. TandIl
B. landIV
C. ITandlIII

[Tand IV
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Question 19
Let 4 be a point on the line y = x+ ¢ and B be a point on the curve y =log,(x—1).

If A and B are placed such that the line segment 4B has the minimum possible length, and this length
is 2 , the value of ¢ must be

A. \/5 -2 a‘(r]:=x+c Done

B. \/5 ,g[x]:-ln[x— 1) Done
c. 1 Find x-coordinate of B, where tangent d _ xm?2
to curve is parallel to line y=x+ ¢. BT dx (g[x}] Lx
:

g2) 0
Define the distance 4B. d(r):=,l(r—2) 21 (dx)-0)* sk
Find the x-coordinate of the point on A -(5-2}

y =x + ¢ associated with the minimum solve(dx [d[x]]-o,x] = 2

distance AB.

~(e- =-dore=0

solve|d)| (E 2]]=J2_.£] ¢ ore

2

The solution ¢ = —4 implies the line is y = x — 4, which intersects the log curve
(so minimum distance = 0), so ¢ = 0 is the only possible value of c.

Question 20

Let @ > 1, and consider the functions fand g defined below.

RS R, f(x)=d’

O
o
>
(e)
-+
2
=
(=g
(1]
5
-,
=.
(7]
V)
=
(13
&

g:R— R, g(x)= a>*+?

Which one of the following sequences of transformations, when applied to f(x), does not
produce g(x)?

- 1 .
A. dilation by a factor ofE from the y-axis, then

translation by 1 unit in the negative direction of the x-axis

S Done
I 1 .
B. dilation by a factor 0]‘"; from the y-axis, then A f(z- (x+l)) g2 X+2
£ A
dilation by a factor of @* from the x-axis " e x42
B a“-f(2- x) a~ " -
@ dilation by a factor of a from the x-axis, then A a A2 (x-1)) g2 X=1
1 C
dilation by a factor of — from the y-axis, then ;
y ) . A a3-f(2-x—1) g2 x+2

translation by 1 unit in the positive direction of the x-axis

D. dilation by a factor of @* from the x-axis, then
translation by 1 unit in the positive direction of the x-axis, then

dilation by a factor of% from the y-axis
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Section B

Instructions
* Answer all questions in the spaces provided.
» Write your responses in English.

* In questions where a numerical answer is required, an exact value must be given unless
otherwise specified.

* In questions where more than one mark is available, appropriate working must be shown.
» Unless otherwise indicated, the diagrams in this book are not drawn to scale.

Question 1 (13 marks)
Let g: R — R be defined by g(x) = 4x> —3x*.

a. Find the coordinates of both stationary points of g. 2 marks

From graph (0, 0) and (1. 1)

O

o

3

b. Sketch the graph of y = g(x) on the axes below, labelling the stationary points and =
o . : . g
axial intercepts with their coordinates. 2 marks =
o®

Ay 5

2 =

7

Y

=

®

o
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c. Complete the following gradient table with appropriate values of x and g'(x) to show

that g has a stationary point of inflection. 2 marks
-1 1
% i 0 &
2 2
9 3
]
(x) = 0 =
g 2 2
d =il _ 9 3
L] Lo} 1202 ]
dx 2 2 22
d. Find the average value of g between x =0 and x = 2. 2 marks

1 2 8
Average value = ﬂ.[o g(x)dx = =

1 2 -8
- g(x) dx 5
2 Jo
g e. Let /4 be the result after applying a sequence of transformations to g, such that / has
S a stationary point of inflection at (1, 0) and a local maximum at (-1, 1).
% Write down a possible sequence of three transformations to map from g to 4. 3 marks
=
o 1. Reflect in the v-axis 1. Reflect in the v-axis
g 2. Dilate by factor 2 from the v-axis OF 2. Translate 0.5 units right
° 3. Translate 1 unit right 3. Dilate by factor 2 from the v-axis
c
o
= OR OR
1. Dilate by factor 2 from the v-axis 1. Translate 0.5 units left
2. Translate 1 unit left OF 2. Dilate by factor 2 from the v-axis

Lad

3. Reflect in the v-axis _Reflectin the v-axis

f. Let X ~Bi(4, p) be a binomial random variable.
Show that Pr(X = 3) = g(p) forall p [0, 1]. 2 marks

Pr(X > 3)
= Pr(X =3)+ Pr(X =4)

4 4
=Cp'(-p)'+Cp'd-py
=4p’(1-p)+p’

—4p* —3p}
=g(p)
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Question 2 (14 marks)

Let

/R —>R,f(x)=§+7
and

g:R—>R, g(x)=A4e"
where 4, k € R.

The graphs of y = f(x) and y = g(x) intersect at the points (=12, 1) and (2, 8), as
shown below.

(2,8)
O
o
> =]
o x o
g
=
o
a. Write down two simultaneous equations in terms of 4 and £. 5
13 3 'é:
Solve them, using algebra, to show that 4 =27 and k = —1log,(2). 3 marks »
14 %
=4 (D) o
8=d4 (D)
"Divide(2) bv (1)
= M
14k =log,(8)

14k =3log, (2)

.3
k=—Ilog,(2
: 14 - =

subinto (1)

—12; ic-g :2};
1=4de

~Fiee. (2
l1=Ae

-1E
I=A=2 7

18
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b. Find the value of b, where b € R, such that g(x) can be expressed in the

form g(x) = Ax 2. 1 mark
3 3 .
b = —-In(2)-x 2x
- - 14 a3 14

c. Use a definite integral to evaluate the area bounded by the graphs of y = f(x) and
y=g(x), where x e [-12, 2].

Give the area correct to two decimal places. 2 marks
x Done
2 - f{x).—;ﬂ"
x)—g(x)ax
[ Fe-gCnen o o
=1587 g2 7 .2 14
]‘ 2[&) ) 15.87196
—glx))dx
© -12
o
g d. Leth(x)= f(x)—g(x).
S i. Write down an expression for the derivative of /(x). 1 mark
c
() 3ix 4
- R d Ix 4
= , 1 6x2" 7In(2) ~()-gl)) ZX.=
3 h(x)—§+f( ax 1 62 7.m()
§ 2 7
o . .
(a] ii. Find the maximum value of /(x), where x € [-12, 2].
Give your answer correct to two decimal places. 1 mark
§ r T ") = TF-" = — =T
Max h(x)=1.72 at x=-3.83 solve(;—x(;{r)—gix)}=o,x) x=-2.827926

Ax)-g(x)pc=-2.8270256266874  1.719749

e. Let g7! be the inverse of g.
Find the points where the graph of y = g~!(x) intersects with the graph of y = 2(x—7). 2 marks
Use Relation (via Menu > Graph Entry/Edit)

r (1.—12) and (8.2)

8,2)

10,84
solve(x=g(y) and y=2- (x—'?),x,y)

y=2: {x=7) x=1.and y=-12. or x=8. and y=2.

Question 2 continues on the next page.
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f. Let F be an anti-derivative of f that passes through (0, ¢), where ¢ € R.

i. Show that it is not possible for the graph of y = F'(x) to pass through both

(=12, 1) and (2, 8). 2 marks
FO)=c==c fj{:r] dx x2
—
F(x)= [ f(x)dx 4
sl i B JAx) axx={-12,2} {-48,15}

F(12)=1=-48+c

=49
OR
F(2)=8=15+c
Seh=T

However ¢ cannot be two values
- F(x) cannot pass through both (-12, 1) and (2, 8)

ii. The graph of y = F(x) can be dilated by a factor of m from the x-axis such that its
image passes through both (=12, 1) and (2, 8).

Find the values of m and c. 2 marks
F(x)=[ ryar 1({m ([ axsc)etir
L. me (JA) axee)-gp=2 "'
=X +/x+c =57 and m=i
mF(—12)=1
mF(2)=8
c=57 and m=—

O
o
S
o
-
g
=
-
o
=
-
=
7]
)
=
o
o
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Question 3 (14 marks)

The time taken for a driver to travel to work each day, in minutes, is modelled by
a continuous random variable 7 with probability density function

;(1—29)(594)3 29<71<59
f(t)=411215000
0 otherwise
a. i. Find the mean time taken, in minutes, for the driver to travel to work each day. 1 mark
59
Mean = I 1< f(1)dt ——— (-29)- (59-0)3, 20559
29 f(t):= 1215000
=35 0, Else
Done
Sk 39
(¢ Ad)ae
29
ii. Find the standard deviation of the time taken, in minutes, for the driver to travel
to work each day. 2 marks

‘ 59 59 2
Standard deviation = _[ x () di - U tx (1) dt}
29 29

10414

2

O
o
S
o
-
g
=
-
o
=
-
=
7]
)
=
o
o

(12- f(z))dt— (¢ Ae))ae 7

29 29

59 ( rg )2 10- 14
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b. The driver allows k& minutes to travel to work each day. If the journey takes longer
than & minutes, the driver will be late. Whether the driver is late on a particular day
is independent of whether they are late on any other day.

i. If k=47, write a definite integral to show that the probability of the driver being
late is 0.08704 1 mark

[ £(6)dr=0.08704
i

ii. If k=47, find the probability that the driver will be late on at least one day in
a five-day working week.

Give your answer correct to four decimal places. 2 marks

Let X be the no. of days the driver will be late in a five-day working week.
X ~ Bi(5.0.08704)
Pr(X 21) =1—Pe(X =0)

. 1-(1-0.08704)° 0.2658
=1-(1-0.08704Y
binomCdf(5,0.08704,1,5) 0.2658
=0.3658
iii. For k =47, let P be the proportion of days the driver is late in any five-day
working week. Find Pr(0.4 < P £0.6) correct to four decimal places. 2 marks
4;; -t binomCdf(5,0.08704,2,3 0.0631
5

Pr(04< P <06)
=Pr(2<X <3)
= 0.0631

iv. Find the integer k such that the probability, correct to one decimal place, of the
driver being late at least once in any five-day working week is 0.2 2 marks

Let Y be the no. of days the driver will be late in a five-day working week (p unknown).

¥ B3, )
Fa{fion p=sl=Po R =} 59 5 F=49.1
=1-(1-p)’ solve|1- l-Lﬂx) dx| =0.2,k
=02
59 5
571 —(1 —jf(z) er =02
k
~ k=49

Question 3 continues on the next page.
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C.

At a given traffic light, the wait time is modelled by a normal distribution with a mean
of 2.5 minutes and a standard deviation of o minutes.

i. If o =0.6, find the probability that the wait time will be less than 3.5 minutes.

Give your answer correct to two decimal places. 1 mark

0.95
normCdf(-=,2.5,2.5,0.6) 0.9522

ii. Find the value of o such that there is a 2% chance of a wait time longer than
3.5 minutes.

Give your answer correct to two decimal places. 1 mark

Pr(Z=2-)=002
invNorm(0.98,0,1) 2.05375
S Pr(Z=-)=0098 .
: 3.5-2.5
35_25 solve|2.053748910624= x

o 1 S — *

-T = o x=0.486914

og=049

The driver passes through three traffic lights (4, B and C) on their journey to work.
The probability of each traffic light being red is shown in the table below.

Traffic light A B C

Probability that the traffic light is red 0.2 0.3 0.1

Let Y be the random variable representing the number of traffic lights that are red on
the driver’s journey to work. Assume that each traffic light being red is independent
of any other traffic light being red.

Complete the following table for the probability distribution of Y. 2 marks
y 0 1 2 3
63 , 23 3
Pr(Y=y) —=0504 f9—9=n_393 — =0.092 | —=0006
123 500 250 500
GGG GGR GRR RRR
GRG RGR

RGR RRG

o)
o
=}
o
-+
3
=
(=g
(1]
5
-,
=.
(7]
Q
=
(1]
5
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Question 4 (19 marks)

Consider the function f: [O, 57”} —> R, f(x)=sin(x)+1.

The graph of y = f(x) is shown below.

Y
A
5 y=/x)
// \\ /ﬁ
1 '/
N /
~ | > X
0 T 2n
2r
a. Evaluate f(—j 1 mark
3 BT Done
f(x):=sin (x)+ 1|0sxs—
« 2
o / (27”] - ? 41
© 2-7n 3
L '( - ) \/_ +1
£ 3 2
=
_8 b. Find the exact values of x for which f(x) = % 1 mark
1
3
2 r 5t 137
o X =ha—n—— k! T 51 131
a 6 6 © solve|fx)==yx| x=— orx=— orx=
2 ] & 5]
c. There exist real numbers a and £ in the interval (O, 57”), such that f(x+ k)= f(x)
for all x € [0, a].
Find the value of & and the largest possible value of a. 2 marks
Pariod =21
Sk=2r

5w
no value of x can go past —

Question 4 continues on the next page.
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d. Consider the tangent to the graph of y = f(x) at the point 4 where x = 277[, as shown

on the axes below.

y

A
S o - \ P
, 4 =/
/ oo
1 / s R
RN (5.83,0.56) |
~_ A
= ~ » x
0 M 7 ~<.
2w~
Find the equation of the tangent to the graph of y = f(x) at the point where x = ZTE 1 mark
V= X + 2r+3 (‘\E + 2) tangentLine(ﬂx),x,?]
' 2 6 v 3 (J3_+2] X
6 2

e. Apply two iterations of Newton’s method to f with x, = 2?7[

2q 2w
i. Write down x,, correct to one decimal place. . ’{T) T+J3—+2 1 mark
3 d 27
=52 o V) ==
Tt
—y3 2
2—’.[+JE,_+2 2
3 2
(=3 42
x 3

ii. On the axes in part d, draw the tangent to the graph of y = f(x) at the point
where x = x;. 1 mark

(Answer on the graph in part d.)

Tangent at point with coordinates 21 = 5.82645
approximately (5.83, 0.56). . S

2m 0.558976
2

O
o
S
o
-
g
=
-
o
=
-
=
7]
)
=
o
o
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f. Now consider the line y =#(x), which is the tangent to the graph of y = f(x) at the

point (p, f(p)), where p e (0, 5?”)

y
A PP
\ -7 y=tl)
5 (P f(P)|_--7" y=/x)
N pan

\\ // g
(0] T 2r
i. Show that #(x) =cos(p)(x— p)+sin(p)+1. 2 marks
m, = f'(p)
= cos(p)
at (p.f(p))
Hx)=u

v— f(p)=cos(p)(x—p)
v—={(sin(p)+1}=cos(p)x— p)
v=cos{ pix—p)+(sin( p)+1)
St(x) = cos( pHx—p)+sin p) +1

ii. Determine the minimum and maximum possible values for the y-intercept of

«
()
1
©
L
=
=}
=
(]
=7
=
3
)
o
c
o
o

Sm
y=t(x), for pe (O, —) - 2 marks
2 f] Max{—p- cos(p]+sin(p]+ l,p)|0:p<57

B
Hx) = xcos(p)+(—pcos( p)+sin( p)+1) S
v—int=— pcos(p)+sin(p)+1 N fMin(-p- cos(p}+sin(p]+1p)l0<p<s‘—f
Values for v—int Max=1+7 Min=1-27——" p=2-71

b - cos[p)ﬂin(p}+ 1|p={n,2- :'r}
{re11-2-n}

iii. Determine the values of p for which y =#(x) has a unique x-intercept that is equal
to the x-intercept of y = f(x).

Give your answers correct to two decimal places. 2 marks
p=2.38,7.04 (o
: — L. o' T
(Note: Gradient of tangent + 0. ZEWS["(_,} )P]IU“;P*‘_? and cos(p)=1

Tangent is a horizontal line

; ; : {2.381,7.044}
i.e. no unique solution)

Question 4 continues on the next page.
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g. Letg: {O, 57%} — R, g(x)=ax> +bx* + cx +d be a polynomial function,

where a, b, ¢, d € R.

Suppose g(0) = 1(0) and g'(0) = /'(0).

i. Showthatc=1andd =1. 2 marks
g(=d g'(x) =3ax’ +2bx+c
F(0) =sin(0) =1 g(0)=¢
-1 S0} = cos(0)
Since 7(0) = (0) =1
o Since £'(0) = g '(0)
c=1

ii. If g(27)= f(2n)and g'(27)= f'(27), determine the area bounded by the graphs
of y= f(x) and y = g(x), for x € [0, 27].

Give your answer correct to two decimal places. 2 marks
4= : :;3 )i=a x> +b: x 2 4x+1 Done
27 2
Area bound = I(f(x) g(x))dx+ _[ (gx)-f(x))dx solve(r, ()= d ( () dab =27
=1.53 square units. PR S b_-_3
£1(9)-g Zm o
1 1
ai=
S k 2-n? 2 n
/ N 5326\/
-3 -3
-2 b= _—
. 2m 2-m
£2(c)=flx)
7 2 1.5326
x-gld)ax+ | (gl)rAx)
iii. Leta=0,c=1,d=1. 0 .
Find b and r, such that g(r) = f(r) and g'(r) = f'(r), where be R
and r € (O, 57”) 2 marks
Ax):=sin(x) + 1|05x5.5'—:r Done
Calculator doesn’t give exact solution, , Pone
but obviously r =7 . g(x):=p- X‘+J;+ 1( |
_ =glx .
Balvd F 10 __‘f(ﬂ-) S solve (f(l))"_( ))* Axb} |O<wc<sTn
Wr—n.b=—.
T <7 and b 0. orx=2.14159 and $=-0.21821
solve(,r(:rr)=g(n),b) b= -_1
b 19

End of examination questions

O
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o
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=
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