GOSFORD HIGH SCHOOL
2010 HIGHER SCHOOL CERTIFICATE
MATHEMATICS
EXTENSION 1

ASSESSMENT TASK 3

Time Allowed — 60 minutes + 5 minutes reading time

Students must begin each new question on a new page.

All questions are NOT of equal value.

All questions are to be attempted.

All necessary working should be shown.

Marks may be deducted for careless or badly arranged work.
Board approved calculators may be used.

Questions will be collected separately at the conclusion of the assessment task.
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QUESTION 1 (20 marks)
(a) Use the given table of Standard Integrals to find J'%dx
x°+1
(b)  Find J.cosx- sin”® xdx
(c) TFind J using the substitution # =lnx
xlnx
x+2
d Evaluate |———dx using u* =x+1
Gy Of — g
. : 3z
(e) (1) Sketch the curve y=1+sinx for 0 < x < >
(i)  The area bounded by this curve and the coordinate axes is rotated about the x axis.
Show that the volume of the solid generated is %(97&* + 8) cubic units.
d. . o
() Find J'___fi__ using the substitution x =u + 1
Jx(1—x) 2
(&) (1) Write down the general solutions to the equation cos48 = -ﬁ

(1)  Hence, or otherwise find all solutions of cos48 = —? in the interval 0<8 <27
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QUESTION 2 (21 marks)

@ () =2sin"'(Gx),

(1) state the domain and range of f(x) 2)
(i)  find the exact value of f (-é—) (1
(i)  Show that f'(é) =43 2)
(b) If%=1+x2 and y = 0when x=1, find y when x =+/3 ' (3)

(©) Find

dx
v9-16x° @)
{(d)  Find the exact value of sin[2 cos™ (—%)} 3)

{e) 1) Sketch the function f(x) =x — 2x—3, clearly labeling all intercepts
with the co-ordinate axes. (use the same scale on both axes.) 2)

(ii) State the largest possible domain of f{x), consisting of positive values of x,

for which f{x) has an inverse ™' (x) (1)
(1)  Find f7'(x) 3
(iv)  Sketchy = f'(x)on the same graph asy = f(x) 2)
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QUESTION 3

(a)

(b)

(c)

(@

(18 marks)

Given % =(3—x)’and x =2 when ¢ =0, find x in terms of ¢

A spherical bubble is expanding so that its volume is increasing at 10cm’ /s
Find the rate of increase of the surface area when the radius is 3cm.

Newton’s law of cooling states that the rate at which a body loses heat is proportional
to the difference between the temperature(T) of the body and that of the temperature (R)
of the swirounding medium. :

That is ar ==k(T - R).
dt

@
(i)

Show that T = R + Ce™ , where C and & are constants satisfies this differential equation.
A body whose temperature is 200°C is imumersed in a liquid kept at a constant
temperature of 50°C . In one minute, the temperature of the immersed body falls

to 150°C.

Find the time taken for body to reach 90°C.

2

. . ] . x » . .
An object has velocity vms™ and acceleration o ms~ at position x m from the origin

(i)

(i)

(iif)

Show that LAk = d—_j
dx| 2 dt

. . 2 . . . dzx 3

The acceleration in ms™ of an object is given by =T =2x +4x

If the object is initially 2m to the right of the origin travelling with velocity 6ms™,
find an expression for v* in terms of x.

State the minimum speed of the object, justifying your answer.
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STANDARD INTEGRALS
P n 1 n+l :
x"dx = X, on#-1; x20,ifn<0
n+1
¢ 1 4
—dx =Inx, x>0
X
( 1
e™ dx =—e™, a=0
a
[ 1.
cosaxdx =Esmax, az0
" . 1
sinaxdx :—Ecosax, a=0
r 2 1
sec*ax dx =Etanax, az0
( 1
secax tanaxdx = Esecax, az0
! dx nltan"]i, a=0
a2+ x2 a a

._lx
= sin L a>0, —a<x<a

dx
dx =]n(x+\/x2—a2), x>a>0
dx :111(x+\/x2+a2)

NOTE: Inx=log,x, x>0
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