Year 11 Mathematics Extension I Term 4 2009

Question 1 Marks
9 O Find j xe* dx. 1
W ping [ XL g, 2
X+2
3
b) Use Simpson’s rule with 3 function values to estimate lenx dx correct to 2

1
2 decimal places.

c) (1) Express V3 sin X —cos X in the form of R sin(X —a ) where 2
R>0and 0<a <2r.

(11) Find the minimum of /3 sin X — cos X.

(iii))  Find the first positive value of X for which \/3sin X — cos X is a minimum.

Question 2 (Start a new page)

a) The points A(6,5), B(2,0) and C (8,3) are the vertices of a triangle. 3
Calculate the length of the altitude through A.

. . . X
b) Find lxlir(}(sm 3X +tan E) . 3
c) Find the area enclosed by the curve of y = ;2 , the x-axis and 3
16 — X
X=2,X=-2

Question 3 (Start a new page)

a) Find J\/3x—1 dx. 1
b) Consider the function f(X) = /4 — Jx .

(1) Explain why the domain of f(x) is 0< x< 16.

(ii))  Prove that f(X) is a decreasing function.

(iii))  Find the range of f(x).

(iv)  Find the equation of f™'(x).

(v) By considering the graphs of f(x) and ' (X), prove that

lf\/4—\/§ dx=17%.
0
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Question 4 (Start a new page) Marks

a) Differentiate y = cos ' (X*). 1
b) Given that sin ' x and cos ' X are acute,
(1) Show that sin(sin ' X —cos™ x) =2x>~1. 2
(i)  Solve the equation sin~'Xx—cos™ x=sin"'(0.5). 2
C) The region bounded by the curve Xy = 3, the lines X =1 and y = 6, and the 4

axes is rotated about the y-axis.
Find the volume of the solid formed.

Question 5  (Start a new page)

X
a) Use the substitution U= e* to find jee Xdx . 2

b) A rod AB oflength ais hinged to a horizontal table at A. The rod is inclined
to the vertical at an angle @. There is a light located at point P at a height h
vertically above A. AC oflength | is the shadow of the rod on the table.

P
A
not to scale
h
] B
a
6
v
A | C
i 2
(1) Prove that | :hahs%. (You may assume similar triangles without proof)
—acos

ah 5

(1))  Prove that as @ varies, the maximum length of the shadow is —
h®-a
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Question 6 (Start a new page)

a)

3
Use the substitution U= \/; to evaluate .[
1

dx
X+ X%

b) (i)  Sketch the graph y=2cos™ (gj .

(ii)

Find the area of the region enclosed by between the graph
y=2cos [gj , the axes and x :%'

Question 7 (Start a new page)

a)

b)

(1)

(i)

(iii)

(iv)

Find the exact value of tan ' (tan 377[) .

Ming was asked to sketch the graph of y =

X
In(x*)

He was thinking of changing In(x*) to 2 In(x). Does this change the graph?
Why?

is an odd function.

X
Prove that y =
y In(x*)

Find the turning point(s) of y = and determine the nature.

In(x?)

Sketch the graph of y = showing all the important features.

X
In(x?)’

End of Paper
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