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Preliminary HSC Assessment Task 3

Mathematics Extension 1

Syllabus Outcomes

Assessment Area

Uses algebraic and graphical concepts in the modelling and solving of problems

ME11-1 . . .
involving functions
ME11-2 Manipulates algebraic expressions and graphical functions to solve problems
ME11-3 Applies concepts and techniques of inverse trigonometric functions and simplifying
expressions involving compound angles in the solution of problems
Applies understanding of the concept of a derivative in the solution of problems,
ME11-4 including rates of change, exponential growth and decay and related rates of
change
ME11-7 Communicates making comprehensive use of mathematical language, notation,

diagrams and graphs

Question Mark
Time allowed: 90 minutes (+ 10minutes reading time) mca /7
8 /13
General Instructions: P /14
e Marks may be deducted for careless or poorly
10 /13
arranged work
e  NESA-approved calculators may be used 11 /13
e A Reference Sheet is provided with this paper /60
e  Use a separate booklet for each question Total
%




Section | 7 marks

Attempt Questions 1-7

Allow about 10 minutes for this section
Use the multiple-choice answer sheet for Questions 1 — 7.

1. Simplify sin(A+B)cos A—cos(A+ B)sin A
(A) sinB
(B) cosB
(C) sin(2A+B)

(D) cos(2A+B)

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

y

Which graph shows = f(]x|) ?

y

(A) (B)

(©) (D)




A guantity N has an initial value of 900 and the rate of change of N is given by the equation
2 = 0.35(N — 500).

dt

Which graph shows the relationship between N and t ?

(A) N (B)

N
900
900 \‘
N

500
" \

(©) (D)

900

500 500

t

Which graph shows the curve y = sin™1(x + 1)?

(A) (B)

M

AN
N

(SAE|

(©) (D)

[}
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The diameter of a circle is increasing at the rate of 1 cm/sec

At what rate is the area increasing when its radius is # c¢cm ?
(A) 7 cm®/sec
(B) 27z cm?/sec
(C) % cm?/sec

(D) 2z* cm®/sec

Let P(x)=ax®+bx’+bx+a where a and b are constants, a=0 . One of the zeros of
P(x) is —-1.

Given that « isazeroof P(x), a=-1 ,which of the following is also a zero?

@ -1
a
® -2
a
© L
a
o 2
a

What is the exact value of

T 27 3r 4 887 897
tan— x| tan— [x| tan —— [X| taN —— |X.oreviiiriiiiiieiieeens x| tan— [x| tan —
180 180 180 180 180 180

(A) 1
(B) 0
C) -1

(D) Not defined



Mathematics - Extension 1

Section Il

53 marks
Attempt Questions 8 — 11

Allow about 1 hour and 20 minutes for this section

Instructions e Answer each question in the separate writing booklet.
e [Extra writing booklets are available.

e In Questions 8-11, your responses should include relevant mathematical
reasoning and/ or calculations.



Section 11

53 marks
Attempt Questions 8 — 11.

Allow about 1 hour and 20 minutes for this section.

Answer each question in a SEPARATE writing booklet. Extra writing booklets are available.

In Questions 8 — 11, your responses should include relevant mathematical reasoning and/or calculations.

Question 8 (13 marks) Use the separate writing booklet.

(@) Solve the inequality % <2

(b) A monic polynomial P(x) of degree 4 has one zero equal to 2 and a double zero

equal to —1 . If the polynomial passes through the point (0,6) , Find the equation of P(X).

() A curve has parametric equations x = 4sint + 3 and y = 4 cost — 1.

(i) Eliminate the parameter t and show that the curve is a circle and give its
Cartesian equation.

(i) Find the exact co-ordinates of the point on the curve where t = g.

¥ +1
X

(d) Given the function , f(x)= 2

Determine if the function is odd, even or neither by showing all of your working out.



Question 9 (14 marks) Use the separate writing booklet.

(a) _ (1
Evaluate the expression tan| sin )
Give your answer in the form of avb where a and b are rational.
(b) The length of a rectangle remains twice as its width at all times when the rectangle is
expanding. The area of the rectangle is increasing at a rate of 16 cm”/sec . Find the rate at
which the perimeter of the rectangle is increasing at the instant when its width is 200 cm .
(c) The cubic equation 2x® —3x+2 =0 has three real roots & , 8 and y
Evaluate :
(l) a3ﬂ372 +a3ﬁ27/3 +a2ﬂ3]/3
@@ —+ A + L
y ar aof
(d) Using the t formula, solve sinx=3cosx+2 , for 0° < x<360° to the nearest degree.



Question 10 (13 marks) Use the separate writing booklet.

(@) P(x) = x* +7x* +9x? —27x+c has a zero of multiplicity 3.
Find the value of ¢ .

(b) If & and A are acute angles such that tana = —— and tan f =

m+1 2m+1
T
Prove that a + f=—

(c) A function is defined as f(x) = x% + 2x — 15.

The graphs of y = f(x) and of the line y = x are shown on the diagram below.
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Determine what restriction including its y - intercept would need to be put on the
domain of f(x) if it is to have an inverse function f =1 (x).

(ii)

Determine the equation of the inverse function f =1 (x).

(iii)  Draw a sketch showing the graph of y = £ ~* (x).

(d)

Given secx+tanx =k , Find the value of cos x in terms of k.



Question 11 (13 marks) Use the separate writing booklet.

(a) The diagram below is a sketch of the graph of the function f(x) = —ﬁ

Q) Sketch the graph of y = (f(x))* , showing all the asymptotes and intercepts.

(i) Sketch the graph of y=x+ f(x) ,showing all asymptotes and intercepts.

(iii)  Solve the equation (f(x))* = f(x)



(b) In a group of 1000 computers linked to each other via the internet, the number N infected
with a virus at time t years is given by

1000

—-1000t

N=———"—
1+ce

Where ¢ is a constant.

(i)  Show that, eventually, all the computers will be infected with the virus.

(i) At the beginning ,only one computer was infected with the virus.
After how many days will the 50% of the computers be infected?

(iii)  Show that ‘;—':' = N(1000- N)

(©) The table shows selected values of a one-to-one differential function g(x)

and its derivative g'(x).

X -1 0
g(x) -5 -1
g9'(x) 3 1

Let f(x) be afunction such that f(x)=g"(X) .
Find the value of f'(-1) .

Justify your answer with mathematical reasoning.

End of Paper
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Year 11 Final Examination 2020

Mathematics Extension 1 Course

Name Teacher

Section I - Multiple Choice Answer Sheet

Allow about 15 minutes for this section
Select the alternative A, B, C or D that best answers the question. Fill in the response oval completely.

Sample: 2+4= (A) 2 (B) 6 (C) 8 (D) 9
AQO B@® cO DO

If you think you have made a mistake, put a cross through the incorrect answer and fill in the new
answer.

A @ B WX c O D O

If you change your mind and have crossed out what you consider to be the correct answer, then
indicate the correct answer by writing the word correct and drawing an arrow as follows.

correct

A Bn’ cO D O
1 AO BO ¢ O noO
2 AO BO ¢cO DO
3 AO BO ¢cO O
4 AO BO ¢ O 1O
5 AO BO ¢ O npO
6 AO BO ¢ O DO
7 AO BO ¢cO 1O

-12 -
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Syllabus Outcomes

Assessment Area

Uses algebraic and graphical concepts in the modelling and solving of problems

ME11-1 . . .
involving functions
ME11-2 Manipulates algebraic expressions and graphical functions to solve problems
ME11-3 Applies concepts and techniques of inverse trigonometric functions and simplifying
expressions involving compound angles in the solution of problems
Applies understanding of the concept of a derivative in the solution of problems,
ME11-4 including rates of change, exponential growth and decay and related rates of
change
ME11-7 Communicates making comprehensive use of mathematical language, notation,

diagrams and graphs

Time allowed: 90 minutes (+ 10minutes reading time)

General Instructions:

e  Marks may be deducted for careless or poorly

arranged work

e  NESA-approved calculators may be used

e A Reference Sheet is provided with this paper
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Section | 7 marks

Attempt Questions 1-7

Allow about 10 minutes for this section
Use the multiple-choice answer sheet for Questions 1 — 7.

1. Simplify sin(A+ B)cos A—cos(A+ B)sin A
(A) sinB
(B) cosB

(C) sin(2A+B)

(D) cos(2A+B)

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

y

Which graph shows = f(]x|) ?

y

(A) (B)

(©) (D)




A guantity N has an initial value of 900 and the rate of change of N is given by the equation
2 = 0.35(N — 500).

dt

Which graph shows the relationship between N and t ?

(A) N (B)

N
900
900 \‘
N

500
" \

(©) (D)

900

500 500

t

Which graph shows the curve y = sin™1(x + 1)?

(A) (B)

M

AN
N

(SAE|

(©) (D)

[}
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The diameter of a circle is increasing at the rate of 1 cm/sec
At what rate is the area increasing when its radius is 7 cm ?
(A) 7 cm?/sec

(B) 2z cm?/sec

(C) % cm?/sec

(D) 2z° cm?®/sec

Let P(x)=ax’+bx*+bx+a where a and b are constants, a=0 . One of the zeros of
P(x) is -1.

Given that « isazeroof P(x), a=-1 ,which of the following is also a zero?

@ X
a
® -2
(04
©
a
o 2
a

What is the exact value of

( ﬁj ( Zﬁj ( 37[) ( 47[) ( 887[) ( 897[)

tan— |x| tan— |x| tan —— [X| AN —— [X.vorrrerieeeerenenenn, x| tan— |x| tan ——
180 180 180 180 180 180

(A) 1

B o0

C -1

(D) Not defined



Multiple Choice Questions

1 A@ BO ¢ O pO
2 AO BO c@ DO
3 AO BO ¢ O D@
4 AO B@ ¢ O DO
5 AO BO c@ DO
6 AO BO c@ DO
7 A@®@ BO ¢ O DO

Detailed solutions of Multiple Choice Questions

Q1.

sin(A+ B)cos A—cos(A+B)sin A
=sin(A+B—-A)
=sinB

Q2.

y = f(|x]|) takes all negative values of x and
makes them positive before evaluating f (x)
So f(—a) = f(a), sofor x < 0 the graph is a reflection
of the positive section of f(x) in the y — axis

Q3.
A solution to Z—IZ = 0.35(N — 500) is N = 500 + Ae®35¢

So, the curve is an increasing exponential equation.
When t =0, N =900 so the graph starts from 900 on the vertical axis

Q4.



e | ’
)= + s o)
y=sin (x+1) y=sin l(x)

Q5.

2x£=1
dt

ar 1
dt 2
A= 7zr?
d_A:ﬂxzrxﬂ:ﬁXZXﬂX%:ﬂzcmzlseC

dt
Q6. Let g isthe third zero .

Then product of the roots

xaxf=-2=11
a

aff =1
5L
a

i



Q7.

( ;zj ( 27zJ ( 3;z) ( 47[) 457 887z 89r
tan— |x| tan— | x| tan— |x| tan— [X............ X| tan —— | X, tan— tan——
180 180 180 180 180 180 180
( 7 ( ( 3r ( Ar 457 907 -27 07—-x
=| tan— tan— tan— tan — [x.......... x| tan —— [X.ooveverennnn, x| tan —— [x]| tan
180 180 180 180 180 180
Es 3z A 457 T 2r T T
= tan— tan— |x| tan— |x.......... x| tan Xottiieeeeeennns x| tan| ———— | |x| tan| ———
1 0 180 180 180 180 2 180 2 180

( T j ( 27:] ( 372') ( 4%} 457 ( 27 T
tan tan— x| tan— [X...unne..n. x| tan —— [X.everrrnnnn, x| cot— [x| cot—
180 180 180 180 180 180 180

tan 45_”] 1
180



Question 8 (13 marks) Use the separate writing booklet.

(a)

(b)

Solve the inequality 3 <2
x—-1
Solution:

x(x=1)* <2x(x-1)*

(x-1)

3(x—1) <2(x* - 2x+1)
2x*—7x+52>0
(2x-5)(x-1) >0
-

Or x<1

But x=1

Therefore x 2% or x<1

ﬁ\rking guidelines

3 Correct solution

2 Correct critical points but did not
recognise that x # 1

1 One correct solution

Markers comments

Many students could not solve the
inequality. Students would be well
advised to learn this fundamental skill.

J

A monic polynomial P(x) of degree 4 has one zero equal to 2 and a double zero

equal to —1 . If the polynomial passes through the point (0,6) , Find the equation of P(X).

Solution:

Let o be the fourth zero of the given polynomial.

P(x) = (x—=2)(x+1)*(x—a)

Since the given polynomial passes through (0,6)

6=(0-2)(0+1)*(0-a)
6=2c

a=3

S P(X) = (x=2)(x+1)*(x-3)

m!rking guidelines

3 Correct solution

2 Significant progress towards answer
regardless of method used.

1 For using P'(x) correctly

Markers comments

than it needed to be by considering
P'(x)

Many students did not read the question
closely and use the information that a
monic polynomial implied the leading
coefficient equals one.

Many students did not think to write
P(x) outas a product of factors.

Many students made the question harder




(c) A curve has parametric equations x = 4sint + 3 and y = 4 cost — 1.

(1) Eliminate the parameter t and show that the curve is a circle and give its 2

Cartesian equation.

Solution:

sint=X=3 , cost=
4

sin“t +cos?t =1

y+1

x—3Y
As we know .. n +

(x-3)*+(y+1)*=16

(i) Find the exact co-ordinates of the point on the curve where t =

Solution :
x=4sin£+3

4

1
X=4x—+3

J2

Xx=22+3

~x=2x/2+3 y=2J2-1

2
y+1j "
4

Marking guidelines
2 Correct solution

1 Partial solution

Markers comments

Many students could not eliminate the
parameter by squaring and applying
the Pythagorean identity.

Some students will need to revise their
understanding of trigonometry as you
can not make t the subject by dividing
through by sine. E.g. if 4sinf=x-3
x=3

1#——
s/

VA
=4cos—-1
y 4

y:4><i—l

2
y=22-1

-10 -

- 13
N

Marking guidelines
2 Correct solution

1 Partial solution

Markers comments
Many students overlooked that you
. . /2
could simply substitute 7 = 1 into the

equations provided by the question.

/




e +1
2e*

f(x) =

(d) Given the function ,

Determine if the function is odd, even or neither by showing all of your working out.

Solution:
e +1
f(x)=
(x) 2o
e2(M 41
f=x)= 2e(
e +1
f(=x)=
(=) 2e*
e1X+1
f) =5
eX
1+e*
x 1+e¥ e 1+e¥
f(-x)=—8—= X— = = f(x
(=x) 7 X5 T o (X)
eX

Therefore the function f(x) is an even function.

-11 -

ﬁrking guidelines

3 Correct solution

2 Significant working out
demonstrating 1 (—x)= 1 (x)

1 For correctly substituting —x into

/(%)

Markers comments

Many students simply stated

f(=x) = f(x) without showing the
working or conversely assumed
f(—x) - f(x) without showing any

steps to simply the expression.

Students should be mindful that a 3
mark question typically requires many
steps of working.

Some students have poor algebraic skills
and would be encouraged to practice
simplifying algebraic fractions.




Question 9 (14 marks) Use the separate writing booklet.

(a)

Evaluate the expression tan (sin‘l(—%n.

Give your answer in the form of avb where a and b are rational.

Solution: Let
. 1
sin(-2) =«
( 5)
) 1
SN =——
5
tan05——i
2\6
tana:—ix@:—@

26 6 12

-12 -

ﬂarking guidelines

3 Correct solution
2 expression for tan a

1 expression for sin a

Markers comments

Well answered by most students




(b)

The length of a rectangle remains twice as its width at all times when the rectangle is 3

expanding. The area of the rectangle is increasing at a rate of 16 cm?/sec . Find the rate at

which the perimeter of the rectangle is increasing at the instant when its width is 200 cm .

2X

A=2x*
dA_4de 3

—=4Xx—=16
dt dt

when
X =200cm

dx 4 1
—=——=—cm/sec
dt 200 50

P=6x
dP dx

—=6x1Ix—=6
dt dt

1 3
x—=—Cm/sec
25

(©
2x° +0xx*—3x+2=0
a+p+y=0
aﬂ+ﬁ7+7a=—g
affy =-1

-13 -

X

The cubic equation 2x*> —3x+2 =0 has three real roots «

ﬁarking guidelines

3 Correct solution

2 significant steps to lead towards a
correct answer

1 atleast one rate of change product

Markers comments

Various strategies were used with
various degrees of success. The easiest

solution is d_p:d_pxd_wxd_A
dt dw dA dt

To achieve at least one-mark students
had to perform at least one rate of
change product.

J

,p and y



(d)

(i)
B+ B + o B
=a’ By’ (a+B+y)

o 3y__3
= (D)-3)=-3

iy LiP.T
Br ay of
:052+,32+}/2
afy
_(a+p+y) —2ap+pr+ay)
afy
02—2><—§
- 2__3
-1

/Marking guidelines
2 correct final answer

1 factorising the expression

Markers comments

Well answered by most students /

ﬂrking guidelines

3 Correct final answer

2 correct factorisation (and simplifying)
1 correct common denominator
Markers comments

Many students achieved full marks. Student who did not, struggled
to simplify the fractions correctly and convert the numerator. There
were numerous unforced errors due to poor setting out or rushed
working out. Students who accidentally gave the correct answer

did not receive any marks. /

Using the t formula, solve sinx=3cosx+2 , for 0" <x <360 to the nearest degree.

_ 2
2,01,
1+t 1+t
2t =3(1-t?) + 2(1+t?)
t?+2t-5=0

:%Z_li\/g

t

tan§:—1+\/5

X =2xtan " (-1++/6) ~ 111’

X =2x (180" —tan*(1++/6)) = 212’ did not continue or could not obtain the correct

0" <x<360°

ﬁrking guidelines

3 Correct final answers (both angles)

2 One correct answer

1 Correct quadratic expression in terms of t
Markers comments

Most students substituted correctly and rearranged
to obtain the quadratic formula. But many either

answer. Students need to make sure they do not use
rounded off numbers in their calculations. /

-14 -



Question 10 (13 marks) Use the separate writing booklet.

(@)

(b)

P(x) = x* +7x> +9x* —27x+¢ has a zero of multiplicity 3.

Find the value of ¢ .

P'(x) = 4x> +21x° +18x — 27
P"(x) =12x* +42x+18
P"(x)=0
22X +7x+3=0

1
X=—=

2
Or
X=-3

125
#*

P'(—%)=—T 0

P'(-3)=0

Therefore X =-3 is a zero of P(x) .

P(-3) =(-3)* +7x(-3)* +9(-3)* = 27x(-3) +¢ =0

c=-54

m
If « and g are acute angles such that tana = 1 and tan g =

Prove that a + 8 = %

m 1

7_}_7

tan(a+ ) = tana+tanf _ m+1 2m+1
l-tanatanp . m 1

m+1 2m+1

2m® +2m+1

e+ A= ome1

tan(a + p) =1= tan%

T
La+f==
p 4

-15 -

Marking guidelines
3 Correct solution

2 Significant working out; checking if

P'(-3)=0 orP'(—%] =0

-1
1 For finding x = 701”73

Markers comments

Many students didn’t use the multiple
roots theorem.

Some students used the multiple roots
theorem but didn’t apply it correctly by

failing to check if

P'(-3)=0 wP'[—%]: 0

2m+1

Aarking guidelines

3 Correct solution

2 Significant working out; Simplifying

the algebraic fraction to 2+ 2m+1
2m° +2m+1

1 Correct substitution into

tan (o + f3)

Markers comments

Many students didn’t know the correct

formula for tan(a + )

/




(©)

A function is defined as f(x) = x? + 2x — 15.

The graphs of y = f(x) and of the line y = x are shown on the diagram below.

(i)

y

|
|
|
|
|
|
|
\
|
|
\
\
\
\ //
\ 7
\ 7/
v
7/

\
\
\
\
\
\
7/
\
\
\
\
\

: 7/
I 7/
] /7
| //
| 7/
|4
71
7/
|
7
v
/ 1 .
T
7/ 13
|
|
]
I
1
I
]
I
y=x"+2x—15

Determine what restriction including its y - intercept would need to be put on
the domain of f(x) if it is to have an inverse function f =1 (x).

x>-1

Marking guidelines

1 Correct solution

Markers comments Well done

Determine the equation of the inverse function f =1 (x).

x=y?+2y-15
X+15=y*+2y
X+15+1=y*+2y+1
(y+1)° =x+16
y:—lim
y =—1+/x+16(y > -1)

ﬂrking guidelines

2 Correct solution

1 Swapping x andy.

f1(x) =-1+/x+16

Markers comments

Many students did not make y the
subject. Many students didn’t include
plus or minus when square rooting both
sides. Some students don’t understand
how to determine if the positive or
negative square root is required.

-16 -




(iii)  Draw a sketch showing the graph of y = £~ (x). 1

b
H P
rad
P/
y=r'w P
- in 16 =1 4 ___,,7;&:—-—"" /Marking guidelines
vl
£ i
-15 /,’ i - 1 Correct graph
/ // :"3
el i Markers comments \Well done but a few
/ '
// students didn’t mark the intercepts with
s ] the axes
’ ;
// ," j
/// ':
I y=fx)
y=x /// ," =xl+2v-15;x > 1
’ :
# !
// '
/// ]
// i) A8
//
‘/
(d) Given secx+tanx =k , Find the value of cos x in terms of k. 3
secx+tanx =K.......... (1)
2 2
sec” x—tan"x=1 /IVIarking guidelines
(sec x+tan x)(secx—tan x) =1
k x (sec X —tan x) =1 3 Correct solution
1 .. 2 Significant working out; Addin
seCX—tanX=—......ccccoe... (i) 'g_" I O =
k equations 1 and 2 .
(i) + (i) : . .
) 1 Making correct use of trigonometric
2secXx=k+=—= K™ +1 identities
k k
2 k2 +1 Markers comments
cosx Kk Not well done.
2k
S.COSX =—
k+1

-17 -



Alternate solution for (d)

secx+tanx =k
1 sin x

= 2 k)
COSX COSX

1+sinx=kcosx

V1-cos?x =kcosx—1

1-cos® x = k” cos® x — 2k cos X +1
0=k?cos® X + cos® x — 2k cos x
0=(k’+1)cos” x— 2k cos x

0=cos x((k2 +1)cosx—2k)

2k

cosx=0o0r —
k®+1

-.cos xwritten in terms of k iscos X = ——
k®+1
Also, cos x =0 may be excluded as it makes (*) undefined.

-18-



Question 11 (13 marks) Use the separate writing booklet.

The diagram below is a sketch of the graph of the function f(x)= —Ll
X+

-19 -



(a) Sketch the graph of y = (f(x))?, shovying all the asymptotes and intercepts.

(1) ..
| A
|
|
|
|
|

e __ YA _____ }?:[
0 ="

Marking guidelines

2 Correct solution

1 for partially correct
Markers comments

well done

Sketch the graph of y =x+ f(x) ,showing all asymptotes and intercepts.

-20 -



Marking guidelines
1 Correct solution

Markers comments

Not well done

(b) In a group of 1000 computers linked to each other via the internet, the number N infected
with a virus at time t years is given by
1000

N = 1+ ce o0t

Where ¢ is a constant.

Q) Show that , eventually , all the computers will be infected with the virus.

When
[ ee)

e—lOOOt SN 0

N — 1000

=21 -



viarking guiaelines ]
1 Correct solution

Markers comments Well done
but a few students didn’t realise to
take t —> o0

(i) At the beginning ,only one computer was infected with the virus.
After how many days will the 50% of the computers be infected?

t=0,N=1
..c=999

1000
500 = 1+ co-L000t

ce —-1000t — 1

te— 2 gn[i]oc L[ L ~ 6.90675x107° years ~ 2.52days
c 1000 999

Marking guidelines

2 Correct solution
dN

—=N(000-N)
(ii) Show that dt 1 for some progress
Markers comments
Well done but a few
students didn’t give the
dN time in days as asked in
i 1000x (1) x (1+ ce )2 x ce ™" x (-1000 the question.
1000 1000

=N _N@ooo-N)
dt

Marking guidelines
2 Correct solution
1 for some progress

Markers comments
Well done but a few
students didn’t
differentiate properly

-22 -



() The table shows selected values of a one-to-one differential function and its derivative
9'(x).

9(x) -5 -1

g'(x) 3

N |
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Let f(x) be afunction such that f(x)=g7"(X) .
Find the value of f'(-1) .

Justify your answer with mathematical reasoning.

Solution 1

From the table, f(x)=g (x) andso f(—1)=g (=1)=0.

1
:{_l .}= e
f g'(fi-1))
S
g'(0)
1
1
2
=2
Or

Using the graphs to the concept of the graph of an inverse function of a given function is the
reflection of the original graph in y = x

Or
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g(x)

f(x)=97(x)
g(f(x))=9(g7(x))
g(f(x))=x

Taking Derivatives on both sides

g'(f(x)xf'(x)=1

1
f' f—
=G0
1
fl)=—
D=y

f(-1=g(-1)=0

Frel)=—

===2
g'(0)

N R

Marking guidelines
3 Correct solution

2 significant progress
towards the solution

1 finding correct value of
f(-1)

Markers comments

Very poorly done

End of Paper
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