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Caringbah High School

Year 12 Mathematics Extension 1

Assessment Task 2
2022

General Instructions

calculations
e Marks may not be awarded for partial or
incomplete answers

Reading time — 5 minutes
Working time — 75 minutes
Write using black or blue pen
NESA-approved calculators may be used
A reference sheet is provided separately
In Questions 6-10, show relevant
mathematical reasoning and/or

Total marks — 60

Section I 5 marks

Attempt Questions 1-5

Mark your answers on the answer sheet
provided. You may detach the sheet and
write your name on it.

Section 11 55 marks

Attempt Questions 6-10

Write your answers in the answer booklets
provided. Ensure your name or student number is
clearly visible.

Name: Class:
Section I Section 11 Total
Q1-5 Q6 Q7 Q8 Q9 Q10
%
/5 /11 /11 /11 /11 /11 /60




Section I -5 marks
Attempt Questions 1-5
Allow about 8 minutes for this section

Use the multiple-choice answer sheet for Questions 1-5

1 If u=2i+3j, the unit vector in the direction of 4 is:
A) i(2i+3j) B) l(2i+3j)
13V - = 5V

1 o A
0) ﬁ(2£+3z) D) '\/E(ZL'F?)Z)

2 What is the derivate of tan™ (%) ?

1 1
A (444 B) 11,
2 4
C D
) 4+x° ) 4+x°
3 Which expression is equal to Icosz 4x dx?
.3 .3
—sin” 4x sin” 4x
A e
) 12 B) 12
1 l . 1 1.
C) —|x+—sin8x (+C D) —|x——sin8x [+C
2 8 2 8

Section I continues on page 3
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Which of the following is a primitive of 2x(3x2 - 1)4 ?

1 3
A) E(3x2—1)5 B) §(3x2—1)5
2 2
) %(3)8—1)5 D) %(3;8—1)5

The diagram below shows a mass being acted upon by a number of forces whose magnitudes are

labelled. All forces are in newtons, and the system is in equilibrium.

45°
30°

The value of F'is:

2 1142
W2 D) 7

C
) 2

End of Section I
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Section I1

55 marks
Attempt Questions 6—10
Allow about 67 minutes for this section

Answer each question in a SEPARATE writing booklet.

Your responses should include relevant mathematical reasoning and/or calculations.

Question 6 (11 marks)

b)

4 -2
Given the vectors g = L } and b= { 3}, find:

) b-2a
iy [3p]
i) a-b

iv) the angle between the two vectors, correct to the nearest minute

v)  avector that is perpendicular to g

Differentiate, expressing in simplest form:
i) sin” (4x)
ii)  cos™'(Inx)

iii) e"tan'x

End of Question 6
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Question 7 (11 marks) Marks

— |3 — |4
a) Consider two position vectors OA4 = L} and OB ={ 3}.

Let P be a point on the line passing through 4 and B such that AP=mAB.
Y

X NOT TO SCALE

i)  Write an expression for AB 1

. .. — |3-Tm

ii)  Show that the position vector OP = 4 2

-m

iii) Find the value of m if P lies on the line y =2x 2
b) Find:

. dx

i 1

) -[ 2+x°

1
i) ——dx 2
‘[ V9 —-25x7

¢) Find the area bounded by the curve y = sin® x and the x-axis for 0<x <7 3

End of Question 7
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Question 8 (11 marks) Marks

a) Evaluate Itanz x dx 1

b)  Given f(x)=In(secx+tanx)

(i)  Show that f'(x)=secx 2
3 2+
(ii) Hence, show that j secx dx = 1n[ \/%/_ 2
¢
0
¢) Evaluate j xy/1+x dx using the substitution u =1+x 3
-1
d)  Find the projection of 4B onto v = 2i-3j given A(-1,3) and B(-2,-6). 3

End of Question 8
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Question 9 (11 marks) Marks

a) ABCD is a trapezium with AB||DC. X and Y are midpoints of AD and BC respectively.
D C

B
NOT TO SCALE
i) By letting a = AB, b=DC, ¢ =CB, and d = AD, show that ﬁ=%(g+lg) 3
ii) Hence, show that XY || AB 2
b)  Consider the function f(x)=sin"" (xz)
i) State the domain of f'(x) 1
i)  Find f'(x) 1
iii)  Hence, find the minimum value of y = f (x) 2
iv) Sketch the graph of y = f (x), labelling all key features 2

End of Question 9
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Question 10 (11 marks) Marks

a) Find j sin 7xcos4x dx 2

b) i) Show that 6x—x’—5=4—(x-3) 1

ii) Hence, find J

—dx
T 2
\J6x—x* =5

1
1
c) Using the substitution x =cosu , find J —dx
1= x’ 3
2
d) The sum of two unit vectors a and b is a unit vector (i.e. g+ b is also a unit vector). 3

Prove using vector properties that

la-5|=+3

End of paper
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Name:

Mathematics Extension 1

Section I — Multiple Choice

Select the alternative A, B, C or D that best answers the question. Fill in the response oval completely.

Sample 2+4=2 (A) 2 (B) 6 (C) 8 (D) 9
AO B@® Cc O DO

If you think you have made a mistake, put a cross through the incorrect answer and fill in the new
answer.

A® BM CcO DO

If you change your mind and have crossed out what you consider to be the correct answer, then indicate
this by writing the word correct and drawing an arrow as follows:

yct
A% BM cO pO

Start ¥ 1. A O BO CcO DO

Here

2. AO BO cO DO
3. AO BO cO DO
9. A O BO cO DO
5. AO BO cO DO
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Yr 12 Maths Ext 1 AT2 Solutions
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Section 2

Question 6

()

[]
o~

"
—
__—.'
—
)
w
T
W~
—_—

. {-m] J (ovved antwey
-1
(|3 - 31k
: (@t '
33 or 7 V4 (ovveet angwey (Sheuld e S?M{)L'R(d Wl dowg rmahse\
) a-% = ¥x-2+1¥)
M / Cowlet angwev
- SR TN
-s : {nx {1 x 0 v Subshtwhon into dot produet formuda
oy —
Vil
O = 102° 3% (avst miw) v tovveet angwey

(V) Wo wowt 1:["?’] tuch Yoot o Lg

.8, u.a =0
o~ o~

kr+xy=0
. v{;;:‘l '] wwere A g cealer / Covvect avgwev, Pvesumably |
™ 1 3] A ¥ 3 [u]
M [ A (e . )
b & Lsiv ('hﬂ\ * oy W)
4 J Gwieet angwe v
Al
(YT W P S B ' (ovvett pvuress
R((QS (‘)\‘i{l m (‘V\i\ \/ O ’“ﬂ
-\

=\ v bovied sngwev ag qule Haction
1=y

() }‘i [Q* Yow \*) s ()t @ (k™)

UL "V S ST A N J lowvet yse of (nJMd' wie
v
: et fatur ot '
Lent V' vt atwer (no wazd o fctovid)

« 0N -t
G Sy




Question 7
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Question 9

(® () i=@ 1.\:62, L by .1._"’

alaAal

v (owex re,\w\'\o\/«g\a'a'?'\oekNeQV\ av ¢ d

Vo Stwnd uxpre siow MW\MH X

=4 (ax9) v (orreh “show’

GY  Sinw AB|DC, ¥:2aq J Corvect cdatomthiy behoon o LY

, }AM.W vV Cowtd ‘twow’




CERANVEE{ Y

(Y D. ~1 €™ 4

] WA vV  Covreed angwer
W s ) - Ly
J - Gey
. 2% J  Cowed answev
T -t

(W) Maxima value wham {'(1):=0
,“l\\z _x__ -0

“ [ G
z-n s 0
+-0 J  toveedk x=D
When =0, y-£(e)= oMo O
A \ n | o | '
&‘(\\“-\-0‘7 [ 0 | X5}
N - 7 J ob 2 e & wen

‘. wminimuwm value W O,

(%)) b: o ()

J lowe min SP

>t J lontd endpoiny

Nac. Should be vert, -ta»\\gm‘vi ak x=1\.




Question 10
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