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Section I
10 marks
Use the multiple choice answer sheet for questions 1-10. Marks
1 What is the derivative of f(X)=~/3-X? 1
-1
A f'(x)=
(A =
-2
(B) f'(x)=
3-X
©  H00=—
V3-X

1

f1(x)=
(D) (%) 2 5x

2 The gradient of the normal to the curve f(x)=x>—4x at (1,-3) is 1
A)  -10
(B) -2
1
C -
(©) >
1
D —
(D) 5
3 Which of the following is true for the equation 3X* —X—2=0? 1

(A) No real roots
(B) Equal roots

(©) Two real distinct roots
(D) Irrational roots
2r .
4  The exact value of cosTls ? 1
3
A N7
(A) >
1
B —
(B) >
1
C -
©) 5
3
D -
(D) 5
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5 AOB is a sector of a circle, centre O and radius 5 cm.

The sector has an area of 107 .

0 5 cm B

What is the arc length of the sector?
(A) 27

(B) 4r

(C) or

(D) 107

6  What is the derivative of log, X ?

a -
X
1
(B) X
€  In2x
1
(D) XIn2

7  What is the value of J._zl x> +1dx ?

(A) 4
(B) 5
©) 6
(D) 7
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Marks
8  The diagram below shows the graph of y = x> —2x—8. 1

).‘

6

What is the correct expression for the area bounded by the x-axis and the curve
y=Xx"—2Xx—8 between 0<X<6?

(A) A=I05x2—2x—8dx+“jx2—2x—8dx‘
(B) A= j: x> —2x—8dx+“‘46 x> —2x—8dx‘
(©) A:UOSXZ—2x—8dx‘+.|.56x2—2x—8dx

— 4 2_ _ 6 2_ —
(D) A_“Ox 2X 8dx‘+Lx 2x—8dx

9  What are the solutions to the equation € —7e” +6=07 1

(A) x=1and xX=6
(B) x=0 and Xzﬁ

(C) x=0and lenT6

(D) x=1 and len76
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X
10 The diagram below shows the graph of y = 2Jdx and y= Z . 1

I I I = x
4 8 12 16

Which of the following is the correct expression for the volume of the solid of revolution

X . .
when the area between the curve Yy = 24X and y= Z is rotated around the X-axis?

Py Y
(#) V=] (4y-")dy
(B) V= jolﬁ(z\/i—%)dx
_Fae Y
(€) V=] (6y*-)dy

16 X2
(D) V =7rj0 (4x =)

End of Section I
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Section 11

Answer questions in the writing booklet provided.
Start each question in a new booklet. Extra writing booklets are available.

Question 11 (15 marks) Start a new booklet. Marks

(a) Consider the parabola x> —6X+4y+17 =0

(i)  Express the parabola in the form (x—h)* = 4a(y —k) 1
(i1) Write down the co-ordinates of the vertex. 1
(i11))  Write down the coordinates of the focus. 1
(iv)  Write down the equation of the directrix. 1

(b)  If o and S are the roots of the equation 3X* +15X +6 =0, find the value of

(1) a+pf 1
(i1) off 1
Giy  Z4+8 2
B
(c) If A(Xx-1)>+B(x-1)+C =3x>-5x+7, find A,B andC . 3
(d) Find the value of k for which the equation x* +(k +1)X+(k +3) =0 has 1

one root equal to 4.

(e) Derive the equation of the locus of the point P (X,y) which moves so that 3

AP:PB = 2:3, where A is (-2,1) and B is (3,-3).
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Question 12 (16 marks) Start a new booklet.

(a) The equation of a curve is given by y =6x" +9x* -3

(i) Show that 6x° +9x> =3 =3(x+1)>(2x-1). 1
(i1) Hence write down the co-ordinates of the X intercepts. 1
(i)  Find any stationary points and determine their nature. 4
(iv)  Find the co-ordinates of any points of inflexion. 2
(V) Sketch the curve showing all essential details. 2

(b) A cylinder is inscribed in a cone of radius 9 cm and height 25cm.

25cm
l4—9 cm—p!
25(9 —
(1) Show that the height of the cylinder is h= 250-1) ,
where r is the radius of the cylinder.
. . 25ar7(9-1)
(1)  Show that the volume of the cylinder is ————=.
(iii)  Hence find the maximum volume of the cylinder. 3
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Question 13 (15 marks) Start a new booklet.

(a) Find
(i) j (3x+4)*dx 1
(ii) J 4X;+ 6 ix 2

5
(b) Evaluate j \25 - %2 dx 2
0

(c) The derivative of the curve y = f (X) is given by f'(x)=x>-3x-4. 2

Find the equation of the curve, given that the curve passes through the

point (=2,1).
(d) (1) Sketch on the same axes the curves y=4—x"and y =2X—6Xx+4. 2
(ii)  Hence find the area bounded by the parabolas y =4 — x> and 3
y=2X>—6X+4.
(e) (1) Use the Trapezoidal Rule with 3 function values to find an approximation 2

3
to I log,xdx. Answer correct to 2 decimal places.
1

(i1) State whether the approximation found in part (i) is greater than or less 1

3
the exact value of j log x dx. Justify your answer.
1
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Question 14 (15 marks) Start a new booklet.

(a) Differentiate
(1) y — e4X+3
(i) y=XInx

(iii) y=log,(2x+7)

2X+3
) 1
)y n(Zx—f&j

(b) Find the integral of

4x

i dx
@ 4x* +7

(ii) J.x3ex4+2 dx

(c) If log,,2=0.301and log,,3=0.477 find
(i) log,6
(i) log,5

(d) (1)  Sketch the graph of y =log,(X—3).

(i)  State its domain and range.

(i) The area between the curve y =log, (X —3), the y axis and the lines

HSC Mini Examination 2013

Marks

y =1 and Yy =4is rotated about the y axis. Find the exact volume

of the solid formed.

End of paper
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