Year 11 Mathematics Extension 1
Assessment Task 2
Term 3, Week 4, 2022

Setter: NAI

General Instructions

Working time — 45 minutes plus 2 minutes reading time.

NESA approved calculators may be used.

Total marks — 32.
Attempt Questions 1-6.

Show all relevant mathematical reasoning and/or calculations.

Name:

Teacher:

Thursday 11t August, 2022

Answer all questions on the lined paper provided using black or blue pen.

Question 1 (5 marks)

() (i) Factorise 3a*—10a+3 .
(i) Hence or otherwise solve, 3(log, x)* —10log, x+3=0, for x.
(b) Differentiate e* (x* +1) with respect to x, leaving your answer fully factorised.

End of Question 1

Question 2 (5 marks) (Start a new page)

@ Q) Find the derivative of y=¢e"—x.

(i) Hence find the equation of the tangent to the curve at the point where the

curve cuts the y-axis.

(b)  Find the exact value of cos {sinl (%j +tan™t @ﬂ

End of Question 2

Marks

Marks



Question 3 (5 marks) (Start a new page) Marks

€)) Q) Prove that _sin2x_ =Cotx . 2
1-cos2x
(i) Hence find the value for cot67% in simplest surd form. 1

(b) In the diagram AABC is right-angled at B, AB =10 cmand £A=45°. The circular
arc BP has a centre Aand radius AB . It meets the hypotenuse ACat P .

A7 10ecm B
Q) Find the exact area of sector ABP . 1

(i) Hence find the exact area of the shaded portion BCP. 1
End of Question 3

Question 4 (5 marks) (Start a new page) Marks

Ice-cream is taken out of a freezer at —10"C into a room where the air temperature is 24'C. The

rate at which the ice-cream warms follows Newton’s law, that is ?j_-[ =—Kk(T —24), where kis

a positive integer and tis measured in minutes and T in C.

Q) Show that the function T = 24— Ae ™, where Ais a constant, provides this rate
of change. 1

(i) Hence find the value of A. 1

(iii)  The temperature of the ice-cream reaches 2°C in 1.5hours. Find the exact
value of k. 2

(iii)  Find the temperature of the ice-cream after a further1.5 hours correct
to 2 decimal places. 1

End of Question 4



Question5 (6 marks) (Start a new page)

@ Q) Prove that: 1 ! _ h

X x+h  (x+h)Jx+xdx+h

(i) Hence, find di\/zfrom first principles.
X\ X

End of Question 5

Question 6 (6 marks) (Start a new page)

@) Solve sinx+cosx=-1, for 0< x <27, by using the substitution t = tan g .

(b) Using t-formula, prove that: tan 26(sin 260 —tan 8) =sin26tan 6 .

(© Using at least a third of a page, sketch the function y = sin(cos’l x) .

End of Assessment Task

Marks

Marks
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Suggested Solution (s) Comments Suggested Solution (s) Comments
Question 1 .45 (3
cos|sin” | — |+tan” | =
) 13 5
ai) Ba—-1)(a-3) 1 mark 5 ;
=cos (sin1 (—D cos (tan1 (—D
ii) (3log, x—1)(log; x—3)=0 N 13 5
mar
3log,x—-1=0 or log,x-3=0 _sin| sin™! (ij sin| tan! (éj
1 13 5
log3x=§ or log,x=3 1 s 5 3
= X — — — X —
1 1 mark for 13 34 13 34
x =33 23/5 or x=3=27 both \/7 \/7
45 34
answers = X— 1 mark (no
b) lety =€ (x> +1) 1334 34 penalty for
. not
letu=¢* andv=x"+1 R _ 4534 rationalising)

u'=3e" and v'=2x
y'=3e"(x* +1)+ e x2x
y'=e(3x* +2x+3)

Question 2
2a1) y'=e' -1
aii) whenx=0,y=e"-0=1

.. the curve cuts the y —axis at (0,1)
.". the equation of the tangent is:

y=l=("-1)(x-0)

y=1
b)
13
5
12
34
3 (34)

1 mark

1 mark

1 mark

1 mark

1 mark for
both the
diagrams

442
Alternate Solution

Let x =sin™’ (ij, sinx = )
13 13

y= tan”' (3), tany = 2
5 5

cos(x+ y)=cosxcos y—sinxsin y
ks 5.3
13 34 13 34
45 34
T334 VA
4534

442
Question 3
3ai) LHS = 12X
1—cos2x
2sIn xcos x

1—(cos® x—sin” x)
2sinxcos x

1—cos® x+sin’ x
25sin x cos x

cos® x+sin” x —cos” x +sin’ x
_ 2sinxcosx
2sin” x
_ CoSX

sin x
=cotx

Use diagrams
as starting
point

1 mark for
the final
answer

1 mark

1 mark
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Suggested Solution (s) Comments Suggested Solution (s) Comments
° Question 4
sin2x 67 ;‘
3aii) c0t675 = T i) T=24—de™
I—cos2x67—
2 ‘fl—T =—kx—Ae™
o ) o t
1 sin135
- =2 T
o eos 135 AT _j(24- e ~24) I mark for
1 [ ( 1 D d‘;f complete
cot67/— =—4—=+|1-| —— Y K(T-24 answer
2 2 NG = H(T-24)
1”1 J2 +1 T =24—A4e™ is a solution
ot 67_ = ﬁ - T
i) whent=0,7=-10
1 1 mark o
cot67— = =J2-1 ~10=24—de
No penalty o 1 mark
V2+1 e S A=34
rationalising
3bi) Area of Sector = 45 —x 7 x10? iif) when#=90,7=2C
360 2=24-34¢""
. __22 _ o0k 1 mark
Area of Sector = 100z —34
i log (Hj =-90k
Area of Sector = 257 1 mark ‘\17
2 1 11
bii) k=——1log, (—j 1 mark
1 257 90 17
Area of shaded portion=—x10x10———
2 2 ) .
100— 257 1v) when t=180min
Area of shaded portion=—— 1 mark ) loge(ﬂj
T=24-34e ‘=976 1 mark
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Question 5 b) LHS =tan20(sin20 —tan o)
lett=tano
. 1 1
al) LHS_T_\/— ~LHS ==t 2t 2t2 /
-2\ 1+¢ 1 mark
_Nx+h \/_ Jx i xih 2 marks 2t (2t—t-1
ERE TNy =1—t2( 1+ j
X+h—x 1 mark
= 2
xxth+Jx(x+h) _x xf(l‘f)
h - 1+£
_\/;(x+h)+x\/x+h _ 2 %t
1+1°
) d \/5 f(x+h) f(X) =tanosin 2o 1 mark
1) —,|—
dx X h~>0 C)
1
=2 lim— ( j 1 mark
h=0 ] \/XT \/_
—h
—x/_hm 1 k
=y \/—(x+h)+x\/x+h mat
Al
X x+xf . .
mar
_\/— \/g (no penalty 1 0
2x\/7 252 for not
rationalising)

) 1 mark for intercepts
Question 6 1 mark for the correct shape
a) sinx+cosx=-1

2 |- 1 mark

s+ ——=-1
I+t 1+¢
2+ =11
2t =-2
t=-1

X V4

=T

2 4

3z
X=—
2
test:tx=rx
sinz+cost=0—-1=-1
3z
LX=T andx=7 1 mark




