St George Girls High School

Year 12

Mid-HSC Course Examination

2007

Mathematics
Extension 1

General Instructions
Working time — 1% hours
Reading time — 5 minutes
Write using blue or black pen

A table of standard integrals is provided.
All necessary working should be shown
in every question.

Write on one side of the page only.

o Start each question in a new booklet.

Total marks — 60
¢ Atterapt Questions 1 — 5
¢ All questions are of equal value

Board-approved calculators may be used.
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Question 1 (12 marks) Marks
dP . . . .
a)  The growth rate per hour, 7 of a population of bacteria, P, is 12% of the population at
that time. Initially the population is 100 000.
(i) Show that the population in any hour can be calculated by the model: 1
P=P,e 0.12¢
(ii) Sketch the curve of population against time ( -
(iii) Determine the population after 4 hours 2
b)  An amount of water, W litres, in a tank, evaporates at a rate proportional to the amount of

d
water in the tank at that time. This can be represented by —CZ—[ aW.

Initially the tank is full and the quantity is reduced by % after 120 hours.

(i) Show that this situation can be represented by W =W, e ' ( 1
(i) Find an expression for the exact value of & 2
(iii) What exact fraction of the water has evaporated after 240 hours? 1

(iv)  When will there be only % of the water left in the tank? - 3
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Question 2 (12 marks) Marks
a) A cubic polynomial P(x) gives remainders of 1 and 2 when divided by x +2and x —1
respectively. Find the remainder when it is divided by (x +2)( x — 1).
Hint: let the remainder be linear. 3
b) () Factorise P(x)= x*—2x>—3x2+8x—4 completely. 4
(ii) Hence, sketch y = xt—2x%—3x2+8x—4 without using calculus, showing all
intercepts. 2
¢) Solve x> +6x>+11x+6=0 if the roots are in arithmetic progression. 3
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Question 3 (12 marks) Marks
a) Ifa, B,y are the roots of the equation x*—2x+5=0, find:
B a+PB+y 1
(i) of+py+oy 1
(iii) ofy 1
C
(iv) a® +p% +7y* 2
(v) a?By+op’y+apy’ 1
N 1
(vi) —2+i2+i2 3
a” p7 oy
b) The line y =3x - 2 is the tangent to the curve y = x° at the point (1, 1). Find the point

where this tangent meets the curve again. (
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Question 4 (12 marks) Marks
a) Solve cos2x —3cosx =1, for 0°< x <360° 4
b) Find possible values of « if the lines 2x + 3y — 5=0 and ax + 2y + 3 = 0 are inclined to

each other at 45° 4
c)  Sketch the graph of y=sin(2 x - %) for0<x=<m 2
d) OAB is a sector of a circle, with radius 3cm and an angle of 30° subtended at the

centre, O, of the circle. Find the exact area of the minor segment formed by the chord AB. 2
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Question 5 (12 marks) Marks

a) Differentiate:
(i) log,(cosx) 1

() sin®(2x+1) ‘ 2

b) Find the equation of the tangent at x=§- on the curve y =tanx 3
z
6

¢) () Evaluate j sin2x dx 2
0

() Find [ tan®(x-+1)dx 2

d) Find the area of the region bounded by the curve y = sinx and the x-axis from x = %

tox=—£ 2
2

End of Paper
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STANDARD INTEGRALS

1 .
Jx"dx =— 3™l pz-1. x20,ifa<0
n+l
1
—dx =lnx, x>0
x
[ 1
e¥ dx =—e**, a#(
J a
( 1
cosaxdx =Esinax, az0
o/
(. 1
sinaxdx =——cosax, a#0
) a
2 1
sec“ax dx =Etanax, az0

-
1
secax tanaxdx =—secax, az0

=1n(x+w/x2—a?‘), x>a>0

1 _ (2. 2
J —xz-[—azdx —1n(x+ x +a)

NOTE : Inx=log,x, x>0
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