Student’s Number:

/

Year 12 Mathematics

| HSC Task 3
 May 2017

General Instructions
e Reading Time — 5 minutes

e  Working Time ~ 2 hours

* Write using black or blue pen

e Board-approved calculators may be used

o Marks may be deducted for careless or
badly arranged work

e Task Weighting — 25%

» Total Marks — 50

SECTION I 7 marks
o Attempt Questions | —7 on Multiple

Choice Answer Sheet.

SECTION IT
o Attempt Questions 8 —11

» Answer each question in a separate
booklet
» Show all necessary working

60 marks

Question 1 -7 / 710"
Question 8 / /15
Question 9 / J/—lg
Question 10 / /715
Question 11 i '—-/—1;_ )
TOTAL \ 167 S
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Section |

Use the muitiple-choice answer sheet for questions 1 - 7.

1 What is the minimum value of the function
y=2cosx+3
A1
"B 5
C -1
D -7
2 . 6 1
What is the value of [, —dx
_ x+2
A In2
B Ind
C -1
8
D In32
3 What are the solutions to

e2* —5e* +6=0
A x=S3andx=2
. e e
B x=2and x=3

C x=inzandx =in3

D x=ce%and x=¢e?




L
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For the graph of y = 1 + 3 cos(2x —E),

The amplitude is 4 and the period is

The amplitude is 1 and the period is 27

The amplitude is 3 and the period is T

The amplitude is 3 and the period is 27

The gradient of a functiony = f(x) is given by y' = (e* — 1}(x — 2)

Which of thfa fdi!owing istrue fory = f(x) ?
The only stati;mary pointisx = 2

The stationary pointsarex = landx = 2
The stationary pointsarex =Ine andx =2

The stationary pointsarex =0and x = 2

The solution to the equationIn2 + Inx —In(x +2) =0 ' ;

x =2
x=0
x:e—lnz

x=n2
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7 f cosx? dx

A sinx®+C
B T ogin 0
e Sinx” +C

C Bgnxdtc
¥4

D —sinx®+C

Please turn over for Section |}




Section il

60 marks

Attempt questions 8 —11
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: 15 marks Marks
a) Differentiate the following:
vy =In(x? +1 1
| /(f) y = In( )
)/ y = sin(In x) . 2

P

};)/ y = e**cosx ’
i)y y = sin’x i
jiV) §= nx ' 2

x
b) {("r)/ Show fhat f:xf:;x dx =%ln§ ’
3

(i) Find the exact value m“fn1117 e™2* dx

/.

Please turn over for Question 9




Question 9: 15 marks Start a new bookiet Marks

a) (ﬁ yv=xlnx+x

/

Show that . = Inx + 2 1
dx
iy  Hence integrate [’ Inx dx 3
b} The graph below shows the region boundedbyy =e*,y= ™%,
the x axis, thelinesx = —1land x =1
>
|
NP
(i}/ Show thatthe shaded areais 2 —~§ unitsZ. 3
3

c) Estimate folsin(l + x2)dx by using Simpson’s rule with three
function values to 2 decimal places.

Question 9 continues on the nexi page




Question 9 continued

d) The sketch shows the graph of y = Invx

(ip Show thatx = e?”

}i') Show that the area bounded by ¥ = Invx , the x axis and x = 4 s
given by (4In2 — g) units?.

Please turn over for Question 10




Question 10: 15 marks Start a new booklet Marks

4 sin 5x | | 2

/ Evaluate lim
x-0 2Zx
b} The diagram shows a circle with centre O and radius 2 cm.

Chord AB is also 2 cm in length.

(i) Show that the area of the sector AOB is 333 cm? 2
(ﬁ)/ Hence or otherwise find the exact area of the shaded segment. 2
/0)' Sketch the graph of y = 3sin(x — TE[) , 0 < x < 2m, showing 3

clearly the coordinates of the end points, the x-intercepts and
the maximum and minimum turning points.

Question 10 is continued on the next page




Question 10 continued

J5,

(i)

Consider the function y = x%e”,

Show that z—i = xe*(2 + x)

Find the coordinates of the stationary points in exact form.
Using the sign of the gradient function or otherwise, determine
the nature of the stationary points.

What is the limiting value of y = x%¢* when x tends to —co.

Sketch the function y = x2e* showing all the above features.

Please turn over for Question 11
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Question 11: 15 marks Start a new booklet

al Differentiate y = [n (i[—;) {Hint: Use log laws to simplify first)
b) M Given y = sn
1+cosx
1

d
show that &
dx 1+cosx

- thtf% L =vZ-1
ow tha 0 1+cosx x=

c) (if  Sketchthecurvey =3 cos2x and y=sin2x onthe same set
ofaxes, 0<x <m.

l(fi) Show that the points of intersection of the two curves are
T | _ 2=
x == and x = -

.

Aii)  Find the area bounded by the two curves.

Question 11 is continued on the next page
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Question 11 continued...

The curve y = 2In(x — 1), 0 < y < 4 isrotated about the y axis.

‘?‘\3 )

I

y=4 L~

Find the volume generated in exact form.

End of paper
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Multiple Choice Answer Sheet

Colour in the correct oval completely

1. A&
2. A@®®
33 A
9. A
5. A
6. A

B( O

BC O

B>
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c &

c<o
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