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HSC 2015 ASSESSMENT TASK 1- MATHEMATICS EXTENSION 1 

QUESTIONS 1 -5 are to be answered on 
the multiple choice answer sheet 
provided. 

QUESTION 1 

25 

:L2r-14= 
r=l 

(A)300 
(B) 288 

QUESTION 2 

(C) 462.5 
(D)450 

The remainder when x 4 
- 3x2 + 4x + 1 is divided by x- 2 is 

(A)-3 
(B) 1 

QUESTION 3 

Which of the following is true for all values of a? 

-a 

-a 

a 

(C) fCx 2 -l)dx=o 
-a 

a 

(D) Jlxldx = 0 
-a 

QUESTION 4 

Which of the following is TRUE? 

(C) 2 
(D) 13 

(A) The zero polynomial does not have an infinite number of zeros. 
(B) If a qumiic has two distinct real zeros, then they must be double zeros. 
(C) If a quartic polynomial has 4 distinct real zeros then it can be factorised into four real 

linear factors. 

(D) .J7 x- 5 is not a polynomial. 

1 



QUESTION 5 

y 

Y = f(x) 

6 

J f(x)dx = 
-I 

0 6 

(A)- J f(x)dx + J f(x)dx 
-1 0 

4 6 

(B) J f(x)dx + 2 J f(x)dx 
I 4 

I 4 6 

(C) - J f(x)dx + J f(x)dx- J f(x)dx 
-1 I 4 

-1 4 4 

(D)- J f(x)dx + J f(x)dx- f f(x)dx 
I I 6 

QUESTIONS 6-11 are to be answered in the answer booklet provided. 

QUESTION 6 (Start a NEW page) 

(a) Find the linear factors of x 3 + 7 x 2 + 14x + 8 

(b) The polynomial P(x) = x 3 -4x2 + kx+ 12 has zeros a,fJ,y. 
Find (i) a+ fJ + y 

(ii) afJr 
(iii) the third zero given that two of the zeros are equal in magnitude 

but opposite in sign. 

3 

(iv) the value of k. 2 

2 
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QUESTION 7 (Start a NEW page) 

(a) Sketch y x3(x+ 1)(2 x) 2 

(b) Let P(x) = (x -:-1)(x + 1)Q(x) +ax+ b 

where Q(x) is a polynomial and R(x) =ax+ b is the remainder. 

Given that (x + 1) is a factor of P(x) and when 

P(x) is divided by (x -1), the remainder is 6, find the remainder when 

3 

P(x) is divided by (x -1)(x + 1). 3 

QUESTION 8 (Start a NEW page) 

2 

2 

(c) A train moving between two points in a straight line records the following velocities 
in m/s at intervals of 1 Os. 

Use Simpson's Rule and five function values 

40 

to approximate J vdt . 
0 

3 

2 



QUESTION 9 (Start a NEW page) 

(a) Find the area enclosed by y = x 2 -1 and y = 2x 1. 

y 

y = 2x -1 

(b) Find the volume of the solid obtained by rotating about the X-axis the region 

enclosed by y = 4 x- x2 and the line y=3, 

y 

4 

3 

3 



QUESTION 10 (Start a NEW page) 

(a) Find the sum of the geometric series _!_ -1 + 2- 4 ......... to 15 terms. 
2 

(b) If S" = 3" + 3n , find the twelfth term. 

(c) Find the first term which is less than 0.01 for the geometric series 
111 

333+111+-+ ......... . 
3 

(d) (i) Show that the series below is geometric. 

(x) + (1) + (~ )+ (~2 )+ .. · · · · ... 

(ii) Find the values of x for which the series above is to have a sum to 

2 

2 

3 

1 

infinity. 2 

QUESTION 11 (Start a NEW page) 

(a) (i) Use the remainder theorem to find one factor of 
P(x) = x(x+ m) -n(n +m) 1 

(ii) By division or otherwise, find the other factor. 2 

(b) (i) Show that the derivative of x"'+1 (1- x)" is equal to 

(m + 1)x"' (1- x)" nxm+I (1- x)"-I 1 

I I 
(ii) Deduce that f x"' (1 - X r dx = _n_ f xm+I (1- X r-I dx 2 

o m + 1 o 

END OF EXAMINATON 
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l ~dx 
. X 

J cos ax dx 

J sin ax dx 

J sec2 ax dx 

J sec ax tan ax dx 

J 1 d 
a2 + x2 x 

J 1 
dx J a2 :_ x2 . 

J -Jr=-xo;;=21=_=a~2 dx 

J -;=o,;=1=~ dx 
Jx2 + a2 

STANDARD INTEGRALS 

= lnx + C, 

1 
= -cax +- C, 

a 

+C, 

1 . = - sm a::r + C, 
a 

1 
=--cos ax+ C, 

a 

1 
=-tan ax+ C, 

a 

1 
= -secax+C, 

a 

1 X 
- tan- 1 - + C, 
a a 

X 
= sin- 1 + C, 

a 

n =1- -1; x =1- 0 if n < 0 

x>O 

a=f-0 

a=f-0 

a=f-0 

a=f-0 

a=f-0 

a=f-0 

a> 0, -a< x <a 

= ln ( x + J x2 - a2 ) + C, x > a > 0 

NOTE: lnx = logex, x > 0 
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4- 1 

c) J vvd-f = ~ 5J(o)..f- '+[f'(Ja)+.f (:N)) ·+ 2·t(zo) -,-.f('+ci) ~ 
0 3 z j . 

" :; { o + '+- { 1-s--1- 4-s-) + 2 ~3q + 4-sJ 
::: )2101'11 

c1. a) Poin-/s o-{ ~rsev-kon 

-x_J.._ !·::::- 2x-! 

::t2--2X:::Q 

)1. (X.- 2) ; 0 

j_:=-0)2. 

.;} ::: j 2. {2-x - , ) - ( J- J_ J) cl >t 
0 ;::. s: {2x- x}) dx_ 

: [ y_2 - ~3 ] ~ 

- 4-- - !}_ 
3 

:; ± S(f vl 
3 

b) v~ 'Tr}'3ftrx-:.c)l
2 dx- ~rJS . Ll . I\ / 3 ct?L 

I 

::: Tf J: { ibX 2._ g-:t3+ X If. )Jl - '7T J: Ci t<(l._ 

. 3 - [I r "'3 . ...,, '1- ·x s-J 1. ] 3 _ TT ~ - L x. + 5- - Tr '7 )l 
1 

I 

·=--rr[ 11:~7-Cf ·-21'8i + ~)- (.~ -2 +f-)]- 71[27-1] 

:: ~ C.I.A. 

J<; 

@) a.) S,5 :::. a (r"'-1) 
r-J 

::;. 1 (- 2 '"- l) 

-3 

:; 5lf-.b I -5 

h) ·~2.. = ~',2.- s,, 
_ r3 12 . ) (.

3 
II ) - t + 3 (:, - + 33 

:. 3 '54-Z.'l7 

c) Tn .< 0•01 

arn-l .c: 0 ,o I 

333(~ )"_, L: 0· ()) 

j_ t•-i 

3 

(1'1-1) I C!J ·~ 

/1 - I 

< O<<JI 

333 

.< !Cj { 0' o J ) 

3 33 

.t.. . ( (;' 0/) 
!Oj -w 

/uj t 

11 L. /ua f~) 
J r 3·~.:!> 

...i
/03 3 

n ) !O•'t7 

' I {) = I I 

. '' ·r;, =- 3 33 ( 1 )'o 
:. (), 005'(;; 
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