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HURLSTONE AGRICULTURAL HIGH SCHOOL
YEAR 12 2011 MATHEMATICS
ASSESSMENT TASK 1

Examiners: P. Biczo, S. Gee

General Instructions

Reading time : 3 minutes

Working time : 40 minutes

Attempt all questions

Start a new sheet of paper for each question

All necessary working should be shown

This paper contains 4 questions worth 8 marks each. Total Marks: 32 marks
Marks may not be awarded for careless or badly arranged work

Board approved calculators may be used

This examination paper must not be removed from the examination room

Question 1 (Start a new sheet of paper) Marks

(@  Evaluate

x?—3x-1

i lim ———— 1
() X—>00 2X2 -1
. . X
ii lim 1
( ) x—0 X2 -1
.ox-1
iii lim 1
( ) x—1 x? -1
(b) Use the definition of the derivative by first principles,
£1(x) = lim f(x+h)-f(x) |
h—0 h
to show that if f (x)=x*-5x, then f'(x)=2x-5 3

(iii)  Draw a sketch of a possible curve that is differentiable in the domain
—a<x<a. 2



Question 2 (Start a new sheet of paper) Marks

@ Differentiate, with respect to x:

(i) x* —3x*+5 1

(i) (2x2+5) 1

1

i — 1

(iii) N

iv) (¥ +1)(3x—1)2 using the product rule 2
3x+5

\ 2

V) 4 -5x

(b)  Write down a version of the chain rule for finding the derivative of a function. 1

Question 3 (Start a new sheet of paper)

(@)  Consider the curve f (x)=x°—6x* +9x+1.

(1) Find the coordinates of any stationary points and determine their nature. 3
(i) Sketch the curve, showing this information. 1

(ili)  Find any points of inflexion. 2

(b) By using calculus, show that the curve y = 3 is decreasing for all values of x
X

for which it is defined. Justify your answer. 2



Question 4 (Start a new sheet of paper) Marks

(@)  Consider the curve y = x* —4x+1.
(i)  Show that the gradient of the tangent at x=4 is 4. 1
(i)  Find the equation of the normal to the curve at the point where x=4. 2

(iii) At what point on the curve is the angle of inclination of the tangent 45°? 2

(b)  The graph shownis y = f (x) It is given that the only value for x at which
f”(x)=0 is when x=-2.

X
5 -4 3 2 1
-1_
(i) Forwhatvaluesofx is y = f(x) increasing? 1
(ii)  For what values of x is f"(x)<0? 1

(iif) Is the point (—2,2) a horizontal point of inflexion? Justify your
answer. 1



HSC Task 1 201072011

Year 12 Mathematics
Question No.1 & 2 Solutions and Marking

Guidelines . . .
' Qutcomes Addressed in this Question

P6 relates the derivative of a function to the slope of its graph.
P7 determines the derivative of a function through routine application of the rules of dlfferentlatlon

P8 understands and uses the language and notation of calculus.
Qutcome Solutions ' Marking Guidelines
Question 1 '
a .
P8 : X _dx_ 2 -
) limw X‘Q = - 1 mark methed leading to
R -corTect answer
~3_2 - o
=lim— =
I 2.__. =
_1 |
2
i) i |
=0 I mark method leadirig to
. —1 correct answer '
iy i x-1
iii lim e
x—1
x—>l '
(x 1)(x+ 1) I mark method leading to-
RTHNNY SN | correct answer
' elx+]l 2 -
b
x+h x
Fo-lig L =)
P6 f@x)y=x"=5x 3 marks correct method leading
Sflx+ h) (x,+k) —S(x+h] x +2xh+h2 ~5x—5h to correct conclusion
2 .
f (x) =lim o 424 = 5x—Sh—(x"— Sx) | 2 marks substantially correct
_ h ' ' ~ solution - _
. 2xh+ h2 —5h 1 mark elementary progress
- L[_r}:} R towards correct solution
= Ll_t}g (23_6 +h- 5)
= Z)C - 5 .
c
P5,6 | Any continuous smooth curve wn:h end pomts atx=—a - : L
: 1 mark suitable curve

and x = ¢,

1 mark clearly indicated end
. points. '




P7

Question 2

a . ) .
1)) | :ic-(x4 —3x +5) = 4x> —c‘;x.
i %[(2)&?%)1:4(2% 45)3x4x

_'=16'(2x2+5)3.

o i

1
-2
:2\/?_'

v) “ Let“y=(x2+1)(3x—l)2

x H

u=x>+1 W =2x

—@x-1) v=6(x-1)

L(w)=vu +w

=(3x—])2x2x+('x2+'1)><6(.3x'—_—1) .I .:

- 2(3x—1)(x(3x—1’)+3(x2 +1))

=2(3x-1)(6x" —x+3)

'. d (3x+5
v) —_— :
. dx 4-5x

#=3x+5

v=4-5x

w'=3 V==5

f_[g]_ v -
dx\ v, v?

4-5x (4 5x]
.31
| (4=5x)
dy_dy du
dx  du dx

d_[3x+5] 3(4- Sx)—-5(3x+5)

] mark correct answer

1 mark correct answer

1 mark correct answer

2 marks correct method leading

to correct answer

1 mark substantially correct
solution :

2 marks correct method leading
to correct answer

1 mark substantially correct
solution

" 1 mark correct answer’




Mathematics
Solutions and Marking Guidelines

Year 12 2011 Task 1
Question No.3

Outcomes Addressed in this Question
H6 Uses the derivative to determine features of the graph of a
function
HS applies appropriate techniques from the study of calculus and
geometry to solve problems :

Outcome Solutions - Marking Guidelines
AN y=x"-6x>+9x+1 3 marks : puts ¥'=0 and
H6 Y =3x"-12x+9=0 for stationary pomts correctly SOl‘feS; finds M
B values at stationary points;
= 3(x=3)(x-1)=0 and correctly justifies and
", stationary points at x=3 and x =1 determines nature
Y =6x-12 2 marks: substantial progress
When x =1, y"=—6<0 .. concave down & so towards correct solution
relative maximum atx = | 1 mark: significant progress
When x=3, y"=6>0 .".concave up & so relative ‘towards correct solution
minimum atx =3
Maximum at (1,5), Minimum at (3,1) -
(i) ;
. -
] s _ j e
4
3‘ .
2;
1 mark: correct graph or.
- a @10 equivalent
Ho ol .
A j ¢ 1 2. & & 5 B
(iii) Possible pbints of inflexion at V=0
H6 6x 12=0 =~
.x=2 is a possible pomt of mﬂe)glon _
2 mark : finds pt.of inflexion
X 112 13 & justifies concavity change
|y =610 |16 1 mark : one of above
Since the concavity chan geq x=2isa pomt of '
inflexion
®) y= > =3
X
H5 Q =_3x7? - 2 m_ark : _cofrect der_ivativé
N X : : and justification
Since x* is positive for all values of x (exceptx=0 1 mark : one of above
where it is undefined), Ey ‘is negative for all x=0.
RS IR decreasing-. " '




Year 11 Mathematics task 1 HSC 2010

Question No. 4

Solutions and Marking Guidelines

Outcomes Addressed in this Question

H5-applies approprtate techniques from the study of caleulus, geometry, probablhty, trigonometry and

"| series to solve problems

P6-relates the derivative of a function to the slope of its graph
H6-uses the derivative to determine the features of the graph of a function

P8-understands and uses the language and notation of calculus

H7-uses the featurcs ofa graph to deduce information about the detivative

&
ie. E.#Qat (—2,2)

"Outcome Solutions. Marking Guidelines
4.
P6,P8 a) _
) I y= x — 4x+1 1 mark for complete corvect solution
)
Lo ox-4
atx=4 .93’—=2(4) 4=4
dx
grach ent of tangent atx 4 is 4.
: i) _ . ' :
Hs5 Gradient of tangent ism =4 2 marks for complete correct selution
- : hES
. ) . 1 1 mark for partial correct solution
Gradient of normalis m, = ~1 -
| Equation of normal is: _
: 1 \ - .
y=1= —Z(x—4) or equivalent equation
iii) Gradient of tangent is m, = tan45°=1
H5,P8 p ST
- Zoox-4 o -
dx _ : o 2 mirks for complete correct solution
: henp_e 2x—4=1 | ’ 11 mark for partial correct sﬁlution )
_ o _ .
oy _5_ — E -4 5 1 _ E ] IStudents must name both coordinates of
T 2° }" - 2 2 - 4 the poing]
o The tangent is inclined at an angle of 45° to the curve
(5 1
at the point (—,m— .
: 2 4
b)i) x<-3,x>-1 |
" Hé.H7 : S 1 mark for complete correct solution
ST i) x<2 |
'Hﬁ, H7 ' _ . : : C . 1 mark for complete correct solution .
_ iii) . No, since it is not a stationary point S

1 mark for complete correct solution

L —
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