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Higher School Certificate

Assessment 1

Mathematics Extension 1

General Instructions

e  Reading time — 5 minutes

e  Working time — 90 minutes

e Board approved calculators may be used

e  Write using black or blue pen

e  Marks may not be awarded for careless or badly arranged work
e Atable of standard integrals is provided

e  All necessary working should be shown

Write your student number and/or name at the top of every page

Total marks — 63

This examination consists of 7 questions worth 9 marks each.

The answers to all questions are to be returned in separate bundles clearly labelled Question 1, Question 2, etc.

This paper MUST NOT be removed from the examination room.
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Question 1 (Start a new page) 9 Marks

(a)Given that f(x) = sin™x, find f’(%) 2

—a

(b) Giveny = tan (x), show that ™ 1

x2+ a?

4
(c) Evaluate / y dr ifxy = 1. Leave answer in exact form.
1

2
(d)Find [ cos?(2x) sin(2x) dx 2
(e)Find the coefficient of x3 in the expansion of (3—2x)(x+ 1)* 2
Question 2 (Start a new page) 9 Marks
(a) (i) Differentiate y = xsin™'x + V1 — x?2 2
(ii) Hence evaluate fol sin~tx dx 1
o 5 /"T_* sin 2x i
(b)  Use the substitution u = sin“x to evaluate . EET
4

(c)

1
The curvey = oo is rotated about the x-axis. Find the volume of revolution of the

solid enclosed by x = % andx = V3 2

Question 3 (Start a new page) 9 Marks

(a)

(b)

(c)

The function f(x) = sec x for 0 < x < g , and is not defined for other values of x.

()  State the domain and range of the inverse function f~1(x) 2
o -1 — -1(1

(i)  Showthat f~*(x) = cos (x) 1
d 4

(iii)  Hence find — f(x) 1

Find the exact values of x and y which satisfy the simultaneous equations

sin"tx + % cos ly= g and
3sin"lx— =cosly= 2= 2
2 3
. . . . . . 3x 1 9
Find and simplify the term independent of x in the expansion of ( - a) 3
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Question 4 (Start a new page) 9 Marks

631
(a) Evaluate f—dt
;¢
1

(b)  The rate of descent of a submarine into an ocean, starting from the surface, is given in terms

of the descent t seconds by % =1 — (1 + t)~2, where h is the depth of the submarine in

metres.
(i)  Find an expression for h in terms of t. 2
(ii) Hence find the depth of the submarine after 1 minute. 1
(c) () Sketchthecurvey = (x —1)% —2 1

(ii)  Find the largest positive domain such that the graph defines a function y = f(x)
which has an inverse. 1

(iii)  Write down the equation of its inverse function y = f~1(x) and state its domain

and range. 2
(iv) On the same graph as (i), draw a neat sketch of y = f~1(x). 1
Question 5 (Start a new page) 9 Marks
1 oy
(@) Use the substitution u = x + 1 to evaluate / z ldw 3
0 €+

(b) (i) Write the expansion (x + 2y)° in the form > T

k=0
1
T
(ii) Find the ratio —=* 2
Tk
(iii) Find the greatest term if x = % andy = % . 1

n! N nl! _ (n+1)!
ri(n-r)! (r—-1)!(n-r+1)! - ri(n-r+1)!

(c) Prove that
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Question 6 (Start a new page) 9 Marks

(a) Find / L using the substitution u = log, x 3
z{leg, o)L
(b) K1 +px)"=1+15x+90x? +....... find the values of p and n. 3

(c) Givencos™'x+ cos™ly+ cosTlz=m,

Show that: x? + y2+2z2 +2xyz =1 3
Question 7 (Start a new page) 9 Marks
(@) Expresscos(tan~!x)intermsofx, 0<x sg 1

(b) By using the binomial expansion, show that

M g+ = (a—p" =2(Da" v+ 2(3) ¢"3p> + ---. 2

(i) What is the last term in the expansion when n is odd? 1

(iii) What is the last term in the expansion when n is even? 1

(c) (i) Differentiate y = tan™! i , x # 0, and hence show that 2
d

1
— (tan‘lx + tan‘l—) =0
dx X

(i) Sketch the curve y = (tan‘1 x + tan~?! i) 2

END OF EXAMINATION
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Maths Extension Task 1 Term 4 2014
Question 5
Solution Marks | Comments
(a) )
x
I= f dx
o Vx+ 1
et u=x+1=du=dxandx=u-1
When x=0, u=1
And x=1 u= 2
Zy-1 .
ol = f du 1 Correctly changing
1 Vu the limits of

integration and

= flz(ui - u—%)du correctly replacing
x by u.
2 3 i,
= Juz - 2uz 15 1
Correctly integrating
= (3vB- 2v2) - &- 2) 1
3 3 Correctly substituting
4273 t%le upper and lower
=3 limits
(b) (D)
10
10
(x+ 29710 = Y (7)) w29y
=0
\ (10 10—k k., 10—k .
= Z( )2 x*y 1 Correct expression
k
k=0 for Ty,
Where Ty = (30)210-kxky10-k,
() I Now Ty = ([10)20 kxkt1yo-k
10 \»,9—-k..k+1.,9-k
. Tr4r _ (k+;)2 Xy
K T T (10)210-kyky10-k
Correctly obtaining
10! 1 x . 10 an un-simplified
S REDIO-R)! "2 'y T k(10— K)! 1 expression for the

ratio




kI(10- k) x

=+ DI- 0! 2y

_kI(10- K)(9- k) x
T (k+ DEI9- k) 2y

_ (10-k) «x

2(k+1) 'y

NOTE:
(@) IfT,= (f)xm—k(z;;)k, then

Tktt — (11-k) gf
Ty k “y

B I T = (30)x*(2y)*°7%, then

Tear _ (10-k)  x
T k+1 "2y

Correct final
expression

(iif)

For the greatest term, when x = %,y = .;:,
Ti41
1
T
(10-k) 3
i.e. — 2>
TOTEY % 1
10-k 4
g
k+1 3
30- 3k > 4k+ 4
5
k< 3?
Hence k = 3
4
The greatest term is T, = (%})2° (%) (.31.)5
0
)
729
280

" 243

Correct greatest term




(©

nl 7!
ri(n—-r)! * {(r-1)!{{(n-r+1)!

Proof:
Method i:

nl(n-r+1) nlr
ri{n—r+1)!  rifn-r+1)!

LHS

_ n{n-r+1)4nlr
rifn—r+1)!

_ nl(n-r+1+r)
ri(n—-r+1)!

_ nli{nt+1)
T rln-r+1)!

_ [n+1)]
- ri(n-r+1)

=RHS

Method ii:

nl

- n
ri(n-r)! "~ Cn-r

(r—1)(n—r+1}1 Cn-r+1

and

(n+1)! - n+1C
n—-r+1

also —_— =
? rifn—-r+1)

But

n n — n+ti
Cn—r + Cn_ r+1 Cn—r+1

("™Cy="Cp1 +"C; Pascal’s triangle result: each
coefficient is the sum of the two coefficients in the
row above it)

n! nl

e T iy S Hue

Hence

For correctly
rewriting r! and
(n-r+ 1)

For correctly
simplifying and
arriving at the
desired result
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MATHEMATICS Extension 1 : Question....q'...
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Marker’s Comments

a) cos (don 'x)
let w= +on' % S

g’
'|'Gv\u'-=7c— | u
\ ]
.. SO s J-.x-—z:_T
, | .
. o3 (am'a) = [FEwy

) 1) (4P - (q-pN
T O P 4 p
~ (esq- " pt "agP o )

=27+ 20t
=2(M97p + 2(D)q" %P+
i) 2(Mp" = 2p°
(i) l@.)ﬂf"": anu’h—\
&) ) Y=tai' % "

du | - |
AT (D)
R
a4
ol _ —
& (an's +Han x) l
— |
T X T P

= O
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MATHEMATICS Extension 1 : Question...—.:lf..

Suggested Solutions Marks Marker’s Comments
fi) when w =\, (j-: +anrtl + -\-an-‘ |
= o
4 v 7
= A
2
wnen =, Yz dan () + far' )
.%o
o
- -
2
Y
% &
2Y 7 1 Sor W
+wo different
\ines
< - 5, | @
1 for open
) . crades
< -7
\ 4
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