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HSC Mathematics Extension 1

Assessment Task 2 Term1 2013

Mathematics Class:

55 minutes + 2 minutes reading time

Total Marks: 42
Section | (5 marks)
e Attempt Questions 1 —5
¢ Indicate your answer by colouring the appropriate circle on the answer sheet
provided
Section 11 (37 marks)
e Attempt Questions 6-9
e Write your answers on the examination booklet provided
e Write on one side of the page only
e Do not work in columns
e Attempt all questions
e Show all necessary working
e Marks may be deducted for incomplete or poorly arranged work
Question | 1-4 5 6abc 6d 7 8a 8b %9a 9b Total
HE2 11 /3 /3 7
HE6 /8 14 /112
HE7 14 /9 14 /6 /123

142




SECTION |

5 marks

Attempt Questions 1 -5

Use the multiple choice answer sheet for Questions 1 — 5.

2

1 Given that log, x=2.8and log, y = 4.3, the value of Ioga(y—) IS given by the expression
ax

(A)  2x4.3-2.8+1

2x4.3
2.8x1

(B)
(C) 4.3 -28x1

(D) 2x4.3-2.8-1

2 Let k =3*. Which expression is equal to log, k*?

(A) 3 B) 3 (C)  2x (D) X

3 The diagram below shows the graph of y=5x and y= 8x — x°.
The graphs intersect at (3, 15).

}.‘

15+

10+

Which integral will give the area enclosed between y =5x and y =8x—x*?

(A) (3x—x*) dx (B) (x* —3x) dx
Jo Jo
~3 ~3
(C) (13x—x*) dx (D) (x* —13x) dx



The graph of y = f (x) has been drawn to scale for 0< x< 2.

Which of the following has the greatest value?

~05 y
(A) f(x)dx
J O
. 1 y=F(x)
(B) J. f () dx 05l
(e 5 1 1
(C) f (x) dx
Jo -0.5+
r2 -1+
(D) f (x) dx
Jo -1.5+

The function Q(n) = %(n +1)(4n+5)will sum the series

(A)  1x3+2x4+..+n(n+2)

(B)  1x3+2x5+..+n(2n+1)
(C) 1x2+2x3+...+2(n+1)

(D)  1x2+2x3+..+n(n+1)



SECTION Il

40 marks

Attempt Questions 6 — 9

Answer each question in a SEPARATE writing booklet. Extra writing booklets are available.

Question 6 (11 marks) Use a SEPARATE writing booklet.

9

@) Evaluate J (1+ Jx ) dx.

1

(b)  Find J X v1—x? dx by using the substitution u=1-x*.

3

(c)  Use the substitution u =3~ x to evaluate J x(3- x)4 dx.

1

(d) Use mathematical induction to prove that

1 1 1 n

x4 4x7 7 (3n-2)(3n+1) 3n+1

for all positive integers n.



Question 7 (9 marks) Use a SEPARATE writing booklet.

(@)

(b)

(©)

Find the least value of n such that (0-95)n <0-5, where n is an integer.

n

4
Q) Expand Z (1— 3 7 Zj and evaluate the sum.
n=1

i) Find ¥ [1—3;2].

On the keyboard of a guitar, the mark M is the midpoint of A and Z.

The 13 marks lettered A to M are such that their distances from Z are terms in
a geometric series.

The length AZ is 52 cm.

NOT TO SCALE

|

|

MLKJI HGFEDCBA

()  Showthat r="%/2.

(i) Find the distance FG correct to 1 decimal place.



Question 8 (8 marks) Use a SEPARATE writing booklet.
@ 0] Differentiate x~/x+ 3, leaving your answer as a simple fraction.

X+2

dx .
X+3

(i) Hence find J

(b) The line y = x —2meets the sideways parabola y*> =4—x at two points
A(0,-2)and B(3,1) as shown.

y -

3,
E——

\ B
1,
1 1 2 3
=14
A
-3

The shaded region is rotated about the y-axis.
Calculate the volume of the solid of revolution.



Question 9 (9 marks) Use a SEPARATE writing booklet.

@) Consider three points on the curve y = ax® +bx® + cx + d with coordinates,
P(-h,y,), Q(0,y;)and R(h,y,).

R
o
h’

Q) Find expressions for y,, y, and y, intermsof h, a, b ,cand d.

(i) Hence write down an expression for y, +4y, +V,.
h
(iii)  Find a simplified expression for J’ (ax3 +bx* +cx + d) dx, using calculus.
-h
(iv)  Hence deduce that Simpsons Rule gives an exact value for the area bound
by a cubic and the x-axis.
(b) Use mathematical induction to prove that 5" > 3" + 4" for all positive integers n>3.

End of paper
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Question: Name:

Class: 12.
Start here : e
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| = 25"
é) = [-x"
7
_..4_‘_" = =2
ax
=t A = XAX
>

J[XV/‘.%z_ﬂz ——//"/DT%&

Z

]

= "é-("‘ll).\//f;f +C

A = —Ax

NA!?P\_ =53 ; U= o

WA&'\ 7{_'-'-1 2 %:—J ,

n Cx(c0 e = = B ude
// ~ -~ ‘/Z ~ 7

= fgutuy aAu

J& mvmw{j orcler
OTF IhAS




Question: Student Number:

Start here :

?5‘
d) L+ L o+ L = _4 o 7 EZT
XE—#X7 Br-2)(3e+1) 3n+) /
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“ By Mathematical Ingluction Hercsutt is proved Huc
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Start here :
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2 2
() 4 = a(h) s blh)sc(h) +d
= —ah 4+ bh>  ch +d

M = A

v ] z

A = d,/i —f-éA —;‘CZ ’f‘ﬁ(

/2
@') Jz £ é,zdz +V72r = Qb4 2+ 4q +24 Cinee oda{/ DOLIErT
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[dx v bx £ CX +a/x]

L« E =z J-}

(2 e bbh’r ch ™ dh) —-—/ﬂ/l Sy 642-—41%)
7 L4 3 = 7

\ 4 A

= .Z_é}la + 244
3
(V) h(y+ty 1Y) = area andic & carve by
‘N 5 \('/0 T U"/
J/M/Dﬁﬂnx rule
% Yot ‘Pj,'f"ﬁ:g) = g\o%h “+4d) m(fz)
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" 3
f (f«;f%+bx%fcz+¢/()d’:(
Simprons rule gives @n ekdooatgd’%aﬂ;émm %= 0X(5

You may ask for an extra Insert if you need more space to answer questions.




5 3.

Q9 b) Show 5" > 3"+ ¢ /,,ér

3
7@};@% 74%2,/74»/ n=/ LHS = &= /25

pus = 34 43

= 9/

Resutt 7s e Sor n=3
7

#&ﬁw&. resnt co m/)éf = £

. ~ K Kk
1€ atpume O >3 +Y¢

W wish o Shes Har KV 5 3H L R s e

LS = 5—x5k

> 5 (8%+ 4% by avenmption

.= 5x‘3k+ gx(?‘k

> 3x3% 4+ 4x¢"

f

. gk S 2kt qj'H
5(,, Mt tmatical fidicTion result /J‘/fa,c#f
a,é( n> }, ne 27

;&/WA‘V{’{? ) éof/t%\dff Sk-"»/—__ (Sk—fh,—f'#’k”“)

> 5(5’(4‘ [/*k/) - 3.3"(6— ZH«?LK

= Ix3% + a?xffk

You may ask for an extra Writing Booklet if you need more space to answer questions
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