Year 11 Term 4 Mathematics Extension 1, 2008

Question 1 Marks

@) Solve for x : 3x+2 >4 3
2x

(b)  Find the general solutionto: 1+ 2sinx =0 2

(c)  Differentiate with respect to x and simplify :

3x 3
i) 2tan”'| —
@ 2 (2]
(i) cos™'(2x—3)+sin'(2x-3) 1
Question 2
(a) f 3
Evaluate j x4/ x> +2 dx using the substitution u = x> + 2.
1
b 2
®  Eind | A
V25— 4x?
(¢©) (i) Express 2+/3sinx —2cosx in the form R cos(x + a) where R >0 2
and -Z<x<r.
2
(i1) Hence or otherwise solve : 243 sinx—2cosx > 2 for 2
z <x<r.
Question 3
a ' 2
@ (i) Find f (x) if f(x) =tan" x+tan™’ (1) .
X
(ii) Deduce an equivalent function for f(x). 1
e . _l _l 1 2
(ii1) Hence graph the function y =tan~ x + tan 2
(®) (i) Graph the curve y =3cos ' x. 2
(i) Find the exact area of the region bounded by the curve 2

y=3cos™' x , the lines
y =7 and the y axis.

Question 4



(@) (1) On the same axes shade the region defined by :
y<2x+1,y>x"—2 and x>2.
(i) Show that the point P( 3,7 )is an intersection point of y =2x +1
and y=x"-2.
(ii1) Find the volume of revolution when the region defined in (a)(i)is
rotated about
the x axis.
Question 5
(a) (8
If A=cos 7 find the value of tan2A.
(b) 243 _
Evaluate I de
2 16 — X 2
C X)= + 5 find the inverse function [ (x), stating the
(©) If f(x)=2% +5 find the i function f'(x), stating th
domain and range of f'(x).
Question 6
(a) ‘
Evaluate to 3 decimal places J.log10 (x2 +3 )dx using Simpson’s Rule
0
with 3 function values.
b
®) (1) Prove x-|2-y >,/xy forall x>0 and y>0.
(i1) Hence prove that the area of a rectangle cannot exceed the average
of the square of
the lengths of it’s two sides.
(1) Ifa>0,b>0,c>0,and a + b + ¢ = 1, show that
(1 — a)(l —b)(l - c) > 8abc .
Question 7
(@)  The graph below shows the gradient function f (x)

y

0 1 2 3 4 5 X

Find the values of x where y = f (x) has a local minimum. Justify
your answer.



(b) A truck is to travel 1000 kilometres at a constant speed of v km/h.
When travelling at v km/hr, the truck consumes fuel at the rate of

2
6+ | litres per hour.
50

The truck company pays 50 cents/litre for fuel and pays each of the
two drivers

$20 per hour whilst the truck is travelling.

(1) Let the total cost of fuel and the drivers’ wages for the trip be C
dollars. Show that :

C= 10v+430001.

v
(i1) The truck must take no longer than 12 hours to complete the trip,
and speed limits

require that v <100 .

At what speed v should the truck travel to minimize the cost C ?
End of Exam















