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MATHEMATICS
HSC ASSESSMENT TASK 2

Term 1
2022

Time Allowed: 60 minutes

General Instructions

e Reading time - 5 minutes

e Working time - 60 minutes Mark 37

e Write using black or blue pen. Rank /

e Erasable pens are not to be used.

o Show all necessary working for questions in Highest Mark /37
Section 1.

e Answer in the spaces provided.

e Approved calculators may be used.

e Diagrams are not drawn to scale.

e Marks may be deducted for careless or untidy work.
e A reference sheet is provided.
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SECTION |

Multiple Choice.
(Each question in this section is worth 1 mark)
Answer the Multiple Choice questions by placing a circle around your answer.

1 If f(x)=tan(x) then what is the value of f (%)7

(A) 3
(B) 23
(C) 4
(D) 8

2 If f'(x)=3x*-2x and f(4)=0 then which functionis f (x)?

B  1(x)=x-¢
(B) f(x)=x—x*+48
©) f(x)=x-x*-48
(D) f(x)=6x-2

3 What is the period and the range of f (x)=23sin (%)— 27

(A) 57 and [-3,3]
(B) 5z and [-51]

Y/4

(C) > and [-3,3]
S5t
(D) > and [-5,1]



2x

What is the first derivative of the function y = Z ?
X
(A) 1
e” (1-2x
@ )
X
(C) e2x
e (2x-1
(D) (2 Z )
X

The function f(x) has the property that f(x), f'(x) and f "(x) are negative for all real

values of X.
Which of the following could be the graph of f(x)?

¥ )
(A) (B)
/O\ x ————___Q_‘\ X
¥ )
(©) (D)
X X




6 The graph of f'(x), the derivative of f(x), is shown below.
The domain of f(x)is xe[0,d].

y=1f'(x)

Which of the following statements is true?
(A)  f(x)has a point of inflexion at x=a
(B) f(x)has a point of inflexionat x =b
(C) f(x)hasa local minimumat x=c

(D) f(x)has a local maximum at x=b
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SECTION 11
(31 marks)

For Questions 7-14, your responses should include relevant mathematical reasoning
and/or calculations. Marks

Question 7 (3 marks)
Differentiate the following:

@ y=In(3x*+1) 1
() y=5" 1
(c) f(x)=cos’*(4x) 1



Question 8 (3 marks)

Solve 1—Zcos(§j=0 for xe[-7, 7]

Question 9 (3 marks)

Find the equation of the tangent to the curve y = xsin x at the point (—%%j

Question 10 (2 marks)

e
EvaluateJ‘ idx
2X
1



Question 11 (7 marks)

Let f(x):%x4—2x3+6.

(@)  Find the coordinates of any stationary points and point(s) of inflection
of y=f (x) and determine their nature.

(b)  Sketch the graph of y = f (x) showing all important features.
You do not need to find the x-intercepts.



Question 12 (5 marks)
Find:

(a) I 3x* dx




Question 13 (4 marks)

A council is setting aside an area of land to create six fenced plots
for a community garden. Each plot will be a rectangle measuring
X by y metres as shown in the diagram.

The area of the land being set aside is 108 m?.
})
(@  Show that the total length of fencing, L metres,

is given by L(x)=9x+% *
X

(b)  Find the value of x that minimises the length of fencing required.



Question 14 (4 marks)

The height of the tide at a particular beach today is given by the function

h(t)= 0.85in(ﬂ+zj ,
25 2

where h is the height of water, in metres, relative to the mean sea level and tis the time
in hours after midnight.

(@) At what rate was the height of the tide changing at that beach at 9.00 a.m. today?

(b) At what time will the first low tide of the day occur?

End of Assessment
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Measurement

A=%{a+b}

Surface area

REFERENCE SHEET

Financial Mathematics

A=P(1+r)
Sequences and series
T,=a+(n=1)d

S,=3[2e+ (r=1)d]=F{a+1)

T,=ar
A= 2n’r2+2m-h
. a{l—r"] a{r"—l)
A=4 S = = r#E
™ # 1—r r=1 r
Volume
fé]
v=Lan S=qplrl<
3
4 3
V=—mF
3
Functions Legarithmic and Exponential Functions
2
. —bi"dlzb =dag log,a*=x= gl
£

For ax” + bx* +cx +d =0
+8+ S0
a+f+y=—0

c
ﬂﬁ+ﬂ"1"+.ﬂ?'=3
d

and ﬂ'ﬂ}f——;

Relations
(.: - F:}z + {y - k}z =52
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Trigonometric Functions
opp . adj opp
A=—== A=— tanA=—"-
hyp e hyp = adj

1
A=—absinC
2

2

a b c A5

sind  sinB  sinC 1

ct=a*+b*=2abcosC
at+ b= ¢t

cosC =
2ab

i=r0
A=lr29
2

Trigonometric identities

1
secd = cocosA =D
A

COE

1
cosecA =——, sinA =0
sinA

cosA

cotAd =——, sin
sinA

A=l
cosox + sinfy = 1

Compound angles
sin({A + B) = sinAcos B + cos Asin B

cos{A + B) =cosAcos B —sinAsinB

tanA + tan B

tan(d + B)=——
an ) 1—tanAtan B

I :=m1i then sind =

2 1+

1=t

1+
2t

1=t

msﬂcm3=%[cusf'ﬁ — B) + cos(A +B}]

cosA =

tanA =

. . 1
sinAsinf = E[{:US{A -B) - ms{.-i + B}]
sinAcos B = %[sin{ﬂ + B) + sin(A - B)|

cosAsinB = é[sin{r‘l + B) = sin{A = B}]

sin® nx = %{] - cos 2nx)

z

cos“nx = %I:l + cos 2rix)

jﬁ

—
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Statistical Analysis

An outlier s a score

less than () = 1.5 X IQR
ar

more than @, + 1.5 x JOR

Normal distribution

—|3 - - 0 1 2
+ approximately 53% of scores have
Z=5cores between =1 and 1
+ approximately 95% of scores have
Z-scores between =2 and 2
«  approximately 98.7% of scores have
r-zcores between —3 and 3

E(X)=u

Var(X) = E[(X - p)?] = E(x?) = p*
Probability

P{AnB) = P(A) P(B)
P{AwB)=P(A) + P(B) - P(A N B)
P(A|B) = PATE), P(B)#0

P(B)

Continuous random variables

P(X<r)= J- Slx)dx

b
Pla<X < b]=J Slx)dx

Binomial distribution
PX=r)="Cp(1-p)"™"
X ~ Bin(n, p)
= P(X=x)

= {;}p"{l—p]”_‘. x=0,1,...
E(X)=np
Var(X) = np(1=p)



Differential Caleulus

Funetion

y=f(x)

v=glu) where u= f(x)

g
1]
==

¥ =sin fix)

y=cos f{x)

y=tan f(x)

y=ef )

y=Inf(x)

y=al

y=log_f(x)

y=sin"! £(x)

y=cos™ £(x)

y=tan™ £(x)

Derivative

oA )

dx dx  dx
dy _dy  du
dx  du dx
i dy
Y— = l—
ﬁ_ dr dx
d.r pz

2~ Fx)cos £(x)
X

j—’“=—f‘(x1 sin £(x)
X

D fox)sect £(x)
dx

d
== f(x)e’ ™)

adx
dy _ f1(x)
dx  f(x)

L _ (1na) F(x)a’t
dx

dy )
dx  (lna)f(x)
dy Pl

dx III_[J,-{I}]E
dy_ )
dx h_[f{x)]I
dy 1)

a1 [ff
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Integral Caleulus

¥ T _L 1
| rtwras e
where n# -1

-

Fla)sin fAle)de ==cos flx)+e

-

Fiixicos Fflx)dx = sin flx)+¢

-

Frix)sec? flx)dx = tan f(x)+c

-

_f"l:.r:le‘f"r'ﬂﬂ‘_x =% 4 0

| %dx =In| f(x)|+¢

i filx)
f’[.r]af{"“"d.x o
J Ina

o+

S(x)

e =[]
1, _1f(x)

Ad’x =—tan ——+¢

a® +[ ()] a a

dx = sin

_'@+C

L.

uﬂdx =uy— vd—“dx
d d

J X X

=l

Filx)ds

dg

ﬁ%{ﬂm FO)+2[ £ (m)+ -+ F(xe) ]

where a=x, and b=x_



Combinatorics

P
np oM

" on=rt

Ef] ='G= rl I[nﬂ!— r)!

(x+a)'=x"+ (T)x"—]a 4o +{T;:]x""ar+ s g”t

Vectors
= xi + yj| = f2® + 52

;_!-E:l!._!”xlﬂﬂ-‘;ﬂ:-tlxg"'}'l}'gl

where i-_i=.r1£+j'|£'

and v=25i+y,

r=g+ b

Complex Numbers

z=a+ib=r(cosd+isinf)
= re'?
[r[msﬂ + isin H}]" = r™(cos nf + isin n#)

— rngl'rsﬁ'

Mechanics

fx o o d(1)
At e dx o dx\2
x=acos(nt+a)+c
x=asin(pt + @)+ ¢

i==n*(x=c)
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