St George Girls High School

Year 12

Mid-HSC Course Examination

2006

Mathematics
Extension 1

General Instructions Total marks — 75

Working time — 1Y% hours ¢ Attempt Questions 1 -5
Reading time — 5 minutes o All questions are of equal value
Write using blue or black pen

Board-approved calculators may be used.

A table of standard integrals is provided.

All necessary working should be shown

in every question.

Write on one side of the page only.

e Start each question in a new booklet.
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Question 1 — (15 marks) — Start a new booklet Marks

ay Differentiate with respect to x

(i) y= esinx 1
2
x“+1
ii =1lo 2
i vy ge[ i3 J
(
-
b) (i) Write down the domain of the function In(4 — x) 1
(i) Draw a neat sketch of the curve y =In(4 —x) 2
. d{ 3
c i) Find —{x"Inx 1
) @ Find ()
(ii) Hence, or otherwise, find the value of _fle x*Inx dx s 3
.
d) The value, $V, of a car depreciated with time such that Cfi_t =—kV for some

constant £ > 0.

(1) Showthat V = Ae™™ satisfies the differential equation. 1

(i) After 2 years the value is $19 808 and after a further 5 years the value is
$5135. Find the values of k£ and A. 4
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Question 2 — (15 marks) — Start a new booklet

a)

=
HB

The area of minor sector AOB is 20cm?.

(i)  Find the size of AOB.

(ii)  Hence find the length of major arc AB.

b) Find the exact value of

(i) tan—
(i) cosl105°

c) Solvefor 0<x<2x

(ii) V3 cosx =2sinx cosx

(iii) tan® x —secx—1=0

Marks
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Question 3 — (15 marks) — Start a new booklet Marks

a) Find the equation of the tangent to the curve y =cos2x at the point where

X =

6

b) Find the following:

(@) [sin3x dx ¢ 1

(iD) J.sin2 3xdx 2

(i) .f cos* xsinx dx 2

(iv) IE tan x dx 3
4

¢) (i) Show thattheline y=4-—2x crosses y= ln(x—l) at the point (2, 0) ( 1

(i) Find the acute angle between y =4 —2x and y = In(x —1) at the point (2, 0) 3
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Question 4 — (15 marks) — Start 4 new booklet Marks

a) (i) By considering the derivative, or otherwise, show that f(x)=

an increasing function.

(i) Explain why the inverse of f(x) is a function.

(iii) Find f~'(x), this inverse function.

b) (i) Write down the domain and range of y = 3cos™ (x+1)

(i) Draw a neat sketch of the graph of y = 3cos™} (x+1)
. 4 . -1 3
¢) Find the exact value of tan(2sm [ZD

d) Show that % S3x _3
x—0 tandx 5
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Question 5 — (15 marks) — Start a new booklet Marks

a) Find the following:

dx
O ) 2
I V25— 4x*
. dx
(i) f — 2
16 +9x
. C
b) If sinx= cosl—0 find all possible values of x. 3

-1

c) A sketch of the graph of y=cos ~+/x isshown below.

~Y , Find the shaded area. 3
(HINT: Find the area between the
\ curve and the y axis)
1|
S (
|
|
d) (i) Show that sin? x+cos x= %(—1 <x<1) 2
. . =1 -1 11z -1 . —1 57 .
(i) If sin"" A+cos B=—1-2— and cos A —sin B=E find A and B. 3

(HINT; Use the result from part (i)

End of Paper
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TABLE OF STANDARD INTEGRALS

J.x"dx =1 ™ pe-1 x%0,ifa<0
n+1l
1
—dx = Ilnx, >0
x
ax 1 ar
fe dx = =g%, az0
a
J-cosaxd.’x = %sinax, az0
C 1
jsinaxdx = —=cosaex, a=0
2 1
sec“axdx = E-tanax, a#0
J-secax tanaxdx = %secax, a=0
f 1 dx = lt.an'li, a=0
a? + x? a a
J. 1 dx =sin'E 450, ~a<x<a
,/az_xz a

[22_ 2

1 - J22 2)
Imdx 1n(x+ x‘+a

(- : ;s J- Ly = 1n(x+w]x2-a2), x>a>0

Note Inx = log,x, x>0

© Board of Studies NSW
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