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2@19 ASSESSMENT TASK 1

General ° Reading time — 10 minutes
instructions *  Working time — 80 minutes
*  Write using black pen
°  Approved calculators may be used
*  Areference sheet is provided
°  For Questions in Section Il, show relevant mathematical reasoning and/or
calculations

‘Total marks:  Section | - 5 marks — Pages 3-4
45 ‘ *  Attempt Questions 1-5
*  Allow about 10 minutes for this section

Section il — 40 marks — Pages 6 - 14

°  Attempt Questions 6 - 14
*  Allow about 1 hours and 10 minutes for this section
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5 MARKS
Attempt questions1-5 .
Allow about 10 minutes for this section

Use the multiple-choice answer sheet for questions 1-5

L If f(x)=log,(2x) then find the value of f'(1)

(A)%

/
©)n2

D)2

2. Whatis the derivative of log, x?

@ L
X

1
(B)EEE

) In2x
1
xn2

3. The diagram below shows the graph of y = f (x). Which of the following statements is true?

AN

/

1 »=f3

A

CSON

A)f'®>0 and F'(¥)<0
@) f'(®>0 and f'()>0
©) F(#)<0 and f"(1)<0

'(t) <0 and F'(£)>0
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4, Consider the curve given by y = -;—x“ —x’. What are the points of inflexion?
(A) only (0, 0)
5
(B) (0, 0) and (—1,'78-)

o, 0) and (1,—%)

(D) (0, 0) and (3, ‘i_;)

5. Theline y = mx +b is a tangent to the curve y = x® —3x +2 at the point (-2,0). What is value
of m and b?

(A) m=9 and b=-18

@n=9 and b=18

(C) m=12 and b =-18
(D)m=12 and b =18
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Student name

Student Number
Teacher Name

40 marks

Attempt Questions 6 - 14

Allow about 1 hour and 10 minutes for this section

Instructions ° Answer the questions in the spaces provided. Sufficient spaces

are provided for typical responses.

° Your responses should include relevant mathematical
reasoning and/or calculations.

° Extra writing space is provided at the back of the booklet.,

If you use this space, clearly indicate which question you are
answering.
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"Question 6 (2 Marks)

Find the gradient of the tangent to the curve y =In(tanx) at the point on the curve where 2

T

X=—

4
Question 7 (9 Marks)

Consider the curve y = f(x) where f(x)=x"-3x*-9x+27

a) Show that f(x)=(x+3)(x- 3)° %

Question 7 continues on next page
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b) Find the stationary points and determine their nature 3

c¢) Find the point of inflection 2

Question 7 continues on next page .-
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d) Sketch the curve y = f(x), showing all important features 2

Question 8§ (3 Marks)
Consider the function f(x) = xInx — x

a) Find the values of x for which f(x) is decreasing.
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b) Show that the curve y = f(x) is concave up for all values of x in the domain of f(x) 1
Question 9 (7 Marks)
Differentiate the following

a) y =tan(5x — 3) 1

b) y=e*sinx

_ tanx

o) y==%

Question 9 continues on next page
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d) y=1log,vx* -1

Question 10 (3 Marks)

2 3
Find the value of m if y = 2 sin 3x + 4 cos 2x and %{—=msin3x-—4y

Questions 6 - 10 are worth 24 marks in total

10
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Question 11 (6 Marks)

The graph below is the curve y = f(x), the derivative of a function f(x)

P 4
4
1
a) For what values of x does y = f(x) have stationary point?
b) For what values of x does ¥ = f(x) have a point of inflection? 1
¢) For what values of x does ¥ = f(x) have a horizontal point of inflection? 1
d) Sketch a possible graph of ¥ = f(x) on the same set of axes given above. 3

11
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Question 12 (3 Marks)

Find the equation of the tangent on y = log,(2x% + 1) at the point (2, log.9). 3
Express your answer in general form.

Question 13 (2 Marks)

The function y = f(x) is graphed in the diagram below. The points (2,—4) and the
origin are stationary pointsvand the point (1, —2) is a point of inflection. The gradient of
the tangent at the point of inflection is —3. Sketch the gradient function y = f"(x) on the

same set of axes. Mark on your sketch the co-ordinates of all intercepts with the axes

and any stationary points.

yﬁ

12
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Question 14 (5 Marks)

The figure shown below consists of a rectangle, x cm by y cm with two equilateral
triangles on each side of length x cm. Given that the perimeter of the figure is 26 cm.

|1
%

2
a) Showthat 4=13x- Q@ where 4 is the area of the figure

13
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13(4+4/3)
2

b) Hence show that the maximum area of the figure is

END OF EXAMINATION

14
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5 MARKS
Attempt questions 1 -5 .
Allow about 10 minutes for this section

Use the multiple-choice answer sheet for questions 1-5

L If f(x)=log,(2x) then find the value of f'(1)

(A)—;—

/
(©)In2

D)2

2. What s the derivative of log, x?

@ 1
X

1
(B)E;

©) In2x
1
xIn2

3. The diagram below shows the graph of y = f (x). Which of the following statements is true?

¥4 e fs)

s

CSON

A)f'®>0 and F'(H)<0
@) (®>0 and f'(t)>0
©) f'(t)<0 and f'(H)<0

'(z‘) <0 and F'(#)>0
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4, Consider the curve given by y = %x“ —x’. What are the points of inflexion?
(A) only (0, 0)

®) (0, 0) and (~1,§-)

o, 0) and (1,-~21—)

® 00 md E, —g—)

5. Theline y = mx +b is a tangent to the curve y = x® —3x +2 at the point (-2,0). What is value
of m and b?

(A) m=9 and b=-18

@n=9 and b=18

(C) m=12 and b =-18
(D)m=12 and b =18
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are provided for typical responses.
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"Question 6 (2 Marks)
Find the gradient of the tangent to the curve y =In(tanx) at the point on the curve where 2
=
v
y=_I_x Ge'x
T Yo
Af = = T
v 2
y = x Sec T
J o
- o -
¢
2
= (/:) = £
Question 7 (9 Marks)
Consider the curve y = f(x) where f(x)= x* =3x% - 9x+27

a) Show that f(x)=(x+3)(x-3)

£lx) = Lo 32— T +27
=2z -9 —9(2-I
=(xZ9) (x-3)
= (-3 (x+23)Cz-2)
= (243 (2-3)"*

Question 7 continues on next page
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b) Find the stationary points and determine their nature 3

£ /(z) = B’ bxr 9

= 3(xi 2z ¢2)
= 3/*-3) (x +1)

7@ ._Sr'-a;(mgﬁ prot  Alx) =
i 3 -/

.]/’I(a') - bz -6
AE 2 = 3
;F”(x) = /2
MHerirmure af 2= 3
A z = -1
f”(z) = -2
- Monvecnmeem @t == -]
ffz) =8 A=) =
s e b B wed trssnsy  po ot
(-132) & Mi  max it B et
¢) Find the point of inflection 2
-,/”(ar) bx-6
bx—-6 = ©
X =)

/) /0/ (/> /]
Pol-¢f o /<]
ffl) =0 ¥ concovely chape.
(/ /é) 22 a P ot cr/ %G—ZL@K

Question 7 continues on next page .-

Lt
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d) Sketch the curve y = f(x), showing all important features 2

(_,:,5’)

Question 8 (3 Marks)

Consider the function f(x) = xInx — x

a) Findbthe values of x for which f(x) is decreasing. 2

| -f;z)

R IWATY.
¢ 7

g
= Pn % +(| —_/
= /€A.L

4
£ (x) =_/
/ /’ x
f(r.) L0
) L0
6 < x</
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b) Show that the curve y = f(x) is concave up for all values of x in the domain of f(x) 1

Domotn. i = >0
/JJ”) >0 //w x >0
Cuve 4r  Concove wp ‘#w?é ot Ui

4
Question 9 (7 Marks)
Differentiate the following
a) y =tan(5x —3) 1
/ 2
y = S’ /x-3)
g =
b a 2x..2
) y=esinx .
2y 2
' 2 e T Cosa 4 Sbox x €  xa
d zt -
= 2 (Con + o?JAo\.'x,)
c) y=ta;1x
/
;/ 4'*2[5042») - (- Farz

12-

2
2 JSee e — Tanx

(1

xl—

Question 9 continues on next page
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d) y=1log.Vx?—1
2

(‘Ifl=_/ »x [ )(,Z/z.
[y //{’:7

Question 10 (3 Marks) _
3

2
Find the value of m if y = 2 sin 3x + 4 cos 2x and %x%}-=msin3x-4y

*—//; ¢ Cof Bx — Sy

J
/
.v/:—-/a.fmsx — /¢ Cos 2«

J .
— 18 St 3¢ — 14 Cos 2% = mLen 3 - 44(/;
nSan 3% - g\ﬁ?JU{J’-* VCOJZ?)

—1ESar3e — (b Cod2n = pn Sen 3w - 8 Sende -/é?«?éxf
=5 A

— /P S 3 +J’IA3>¢ = mSuan 3¢

= MMSen 3
—/0

— /0 San. 3¢

m ' -~

Questions 6 - 10 are worth 24 marks in total

10
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Question 11 (6 Marks)

The graph below is the curve y = f'(x), the derivative of a function f(x)

¥,

y=/E)

1
a) For what values of x does y = f(x) have stationary point?
= =y &
X="-l
b) For what values of x does ¥ = f(x) have a point of inflection? 1
2 = =/ ov __7_
¢) For what values of x does ¥ = f(x) have a horizontal point of inflection? 1
= —/
d) Sketch a possible graph of ¥ = f(x) on the same set of axes given above. 3

11
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Question 12 (3 Marks)

Find the equation of the tangent on y = log,(2x% + 1) at the point (2, log.9). 3
Express your answer in general form.

j.—: yZ /Z‘z,z-l-l)

t-/l.-: / X ¢
# Z—z%+/
2/2)°+/ /
e bn 9 = & [v -2)
J 9 : =

d

81——%—-/6 + 9CnA9 =0

Question 13 (2 Marks)

The function y = f(x) is graphed in the diagram below. The points (2,—4) and the
origin are stationary points'and the point (1, —2) is a point of inflection. The gradient of
the tangent at the point of inflection is —3. Sketch the gradient function y = f'(x) on the

same set of axes. Mark on your sketch the co-ordinates of all intefcepts with the axes

and any stationary points.

y&

12
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Question 14 (5 Marks)

The figure shown below consists of a rectangle, x cm by y cm with two equilateral
triangles on each side of length x cm. Given that the perimeter of the figure is 26 cm.

I
%

2
a) Showthat 4=13x- _(_4_\53_’)_x where 4 is the area of the figure

LY + 4t = RE

C/(/ = L6— Yx
g W - -Zz—c,
A J = élzyu’{éo
el o B
A = @_l"xz -+ ;fq
fyw :—QVZ_; #- z_‘//3—¢2‘&)
2

= le+ By — g™
2

= [2x == 2224 1z >
2

= /3l —_ #7&1+/3\z"‘

2 -3

= /gx—zzéé—/?)
2

13
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13(4+J§)

3

b) Hence show that the maximum area of the figure is

dA = I3 —/‘L— )le

d’b >

= 13— (4-(3) x
Ty Maw volue

ﬂ; /‘3 X = /3
X I -
4—=3

Ty
Mo meannr a/\za,:/.;//.f\ /(//‘) /3 2
\/-»—/;/
= Jz- _ J3*

=12 2(4-13)
= 2x13— 13°(¢+02)
2(4-12) (¢+13)

= 13 e+z) = 13(Y%rE)
2x/3 2

END OF EXAMINATION

14



