St George Girls High School

Year 12

Mid-HSC Course Examination

Mathematics

General Instructions

s Working time: 1% hours
Reading time: 5 minutes
‘Write using blue or black pen.

L]

L)

 Board-approved calculators may be used.
L[]

A table of standard integrals is provided.

Total marks — 90

o Attempt Questions 1 —6

* All questions are of equal value

¢ Begin each question in a new booklet

o All necessary working should be shown
in every question.

STANDARD INTEGRALS
Jx"dx :Lx’”'l, ne-l x#0, ifn<0
n+1
1 )
—dx =inx, x>0
x
Je”dx ==¢® a=#0
- 1.
cosaxdx =Esmax, a#0
. 1
sinax dx =—_cosax, az0
2 1
sec”ax dx =-a—tanax, az0

1
fsecax tanaxdx = osecax, a #0

1. gx
f 21 de =—tan 1—, az0
a’+x a a
1 . 4
——x =sin" —, a>0, —a<x<a
[2 2 a
a‘—x

J_ﬁl_dx =1n<x+x/x2—a2), x>a>0
[2_2

1 _ [2 2)
f—xﬁdx —]D<X+ x“+a

NOTE : Inx=log,x, x>0
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Question 1 ~ (15 marks) — (Start a new page) = T Marks
7 \\\
a) Wnte down the equatlon of the parabola with /
(1) vertex at the origin and duectnx y 3/ 2
- //
(i) yerex (—.1, 2) and focus (1L,2) T 2
e oo
b) A point P(x, y) moves sothat it is equidistant from the line y=-2 andthe
fixed pint S(3, 4) . T o 4
Find the equation of the locus of P.\ S
¢) (i) Express the equation of the parabola; 2y =x? —4x +10 in the form
(x - h)z = 4a(,y -‘-k) - ' 2
(ii) Give the co-ordinates of the focus and vertex for the parabéiga,m 2
(iif) Sketch the parabola in (i), clearly indicating its focus, vertex, directrix and
e g o B 3

axis of symmetry.
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Question 2 — (15 marks) — (Start 2 new page) Marks
a)  Sketch the graph of the function g(x)= ] x— 2} 3
State the value of x where the function is not differentiable. <
/
/
= f_z_—g x<3
b) A function is given by the rule  f(x) T ox-3’
=2x, xz3
(i) Find the tim 3 f(x) by considering the two different parts of the function. 2
x—>3
(i) Isthe function continuous at x=37?
Give mathematical reasons for your answer. 2
c) Differentiate with respect to x
/
@ y= 3x*(x - 1)2 / 2
/
3
@) y= (x + 1) 5
x
d) If f(x)=x>-3x%—24x, find the values of x for which the function is:
(i) increasing \ . 2
1

(i) decreasing
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Question 3 — (15 marks) — (Start 2 new page) Marks
Vi d' = i
a) E::L The curvz y=f(x) has a gradient
function 2
/‘\ dx
dy . . s
The graph of I is given in fig I
Ny
- ?Z “&/ P
i
-C '\6 T, ‘
(i) Findwhere f(x) isa decreasing function. g 1

(ii) State the nature of the point P with x co-ordinate —2 on the curve
y = f(x). Give mathematical reasons. 2

b) A curve has equation y= x> —6x° +9x

(i) Find the coordinates and the nature of any turning poinfs. 4
(i) Find the coordinates of the point of inflexion on the curve. / 2
(iii) Sketch the curve in the domain 0<x<4 3
¢) Find the area of the region bounded by the curve y=9 —x* and the x-axis. 3

/ 1
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Question 4 — (15 marks) — (Start 2 new page) Marks
2) () Show that the function f(x)=x"—4x isan ODD function 1
I8
(i) ‘Without infegrating, evaluate the definite integral j._zz kx3 - 4x) dx 2
. 2 ({2 9
b) Given L1 (x +IC¥—1)dx=§ /
Find the value of K.
y
/
'
¢) The region bounded by the clirve x= y? and the y-axis between y=1 and
y =2 is rotated through 360°.about the y-axis. Find the volume of the solid of
revolution generated. / - 3
/ —
d) A wire framework enclosing an area of 144cm’
X is to be made in the shape of a sector of a circle.
@ The length of wire required is I metres. If the
sector angle is & degrees and the radius r
centimetres.
fig 11
(i) Show that L=2r +’—2§§ 2
r
. 9
[Hint: use arclength [ of a circle is l:%(?,ﬂr)]
\.
4

(i) Find the minimum length of wire required to make the framework.
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Question 5 — (15 marks) — (Start a new page) Marks
a) The graphof g(x) =+4—x* is given in fig IIL.
T 9%
// =N |
_*/ ] — B OO
Lo ] A
F{‘% i (V\ojr '{'L) smf@)
() Use the Trapezoidal rule with 5 function values to approximate the area
between the curve and the x-axis, giving your answer correct to four
decimal places. 3
(ii) Explain whether the approximation in (i) is an underestimate or an
overestimate by reference to fig IIL. 2
b) (i) Find the indefinite integral [ (x*-1)? dx 2
¢) Calculate the area bounded by the line y =6—2x and the curve y = x* -3x. 4
Answer correct to 2 decimal places.
d) The area bounded by the curves y =2x%, x+y=3 and the x-axis is rotated
4

about the x-axis [figIV].

]CTS IV

Calculate the volume of the solid generated (give answer in terms of 7).,

P(1, 2) is point of intersection in the first quadrant.

St George Girls High School

Year 12 Mid-HSC Course Examination — Mathematics 2007 Page 7
Question 6 — (15 marks) — (Start a new page) Marks
a) () Bvaluate, to four significant figures e~ L 1
) 22x+1 .
(11) Slmphfy ‘Zm ‘\_\ 1
\
\
b) (i) Sketchthe graphof y=e*~1 \ 2
(i) State therangefor y=e” -1 1
©) Find the detivative of £ (x) = xe™ 2
d) () Give the first and second derivatives of y=x—e” \\ 2
(i) Use part (i) to find any stationary points for y =x—e” and determine their
nature. " 3
e) Show that the equation of the normal to the curve y=e>**! at the point where
x=11is
x+2e%y -2 S1=0 3

End of Paper
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