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Section |

2 marks

Attempt Questions 1-2

Allow about 3 minutes for this section

Use the multiple-choice sheet for Questions 1-2 (Detach from paper)

1 The diagram below shows vectors a, b and c.

From the diagram it follows that:

A) o p Ll Lol
~ ~ 2
(B) a_b:|9|2+|9|2-|£|2
~ ~ 2
© ab=|e ~la -|o|
© ab=[af +[p - |

Section | continues on next page



J- sin® 0 cos?60do =

sin* 0 cos3 @

(A) -

1 1
(B) ECOSSH —§cos36 +C

1 1
©) §cos39 —gcos56 +C

sin* 6 cos?® 0

©) - 12

End of Section |



Section 11

43 marks

Attempt Questions 3-5

Allow about 57 minutes for this section

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

In Questions 3-5, your response should include relevant mathematical reasoning and/or
calculations.

Question 3 (15 marks)

(a)

(b)

(©)

(d)

Let A, B and C be the points (3, 1, -2), (1, -4, 6) and (2, 0, -4) respectively.
(1) Find £ABC to the nearest minute.
(if) Hence, or otherwise, find the area of the triangle AABC to 3 d.p.

Resolve the vector 2i — 7 + k into two vector components, one which is parallel to the

vector i —4j — 2k and one which is perpendicular to it.

(i) Show that
| reax = [ 1re + fe- ax

(if) Hence, find

NE
—_

i

(i) Express as sum of partial fractions:
7x% —5x + 4

(x—1Dx*+1)

1+ sinx

N

(i) Hence find

J 7x% —5x + 4 p
x-DE2+ D

End of Question 3
—5_



Question 4 (15 marks)

-1 -3 4 2
(@ (i) Show that the lines r; = (—3) + /11( 2 ) andr, = (—1) + A, (—4) are not skew. 2
- 2 2 - 0 -2

(if) Find the vector equation of the line that is perpendicular to both r; and r, that goes 3
through the point of intersection of the two lines.

(b) Evaluate 3
1
j‘Z x2dx
o V1 — 4x2

(©) consider a sphere with equation |r| = 5 and an identical sphere that has been shifted by 3

the vector 2j. Find the circle of intersection of these two spheres in Cartesian form and in

the formv = c + acosf + bsin 6.
(d)  Use the substitution ¢ = tan (g) to show that 4

T

fgsecx dx = ln(Z +\/§)
0

End of Question 4



Question 5 (13 marks)

(@ (i) If point P divides the line segment AB internally in the ratio of m: n, prove that:

_, mOB+nO4
oP=————
m+n

(i) AE, BF and CG are the medians of triangle ABC, where E, F and G are the
midpoints of the sides of the triangle. The medians intersect at point P, which is
known as the centroid. Using the result from part (i) or otherwise, use vectors to
prove that P divides each of the medians in the ratio 2:1.

A

Question 5 continues on next page



(b) Let:

(©)

a
I, = J. (a® — x?)"™ dx, where n is an integer and n > 0.
0

(i) Show that
L 2a’n
" 2n+1

I,_, forn>1

(if) Hence, or otherwise, evaluate

2
f (4 — x?)3dx
0

(i) Sketch y = e* sin x for the domain 0 < x < 2m, clearly indicating the x- intercepts

i km
(1) Let I = j e*sinx dx, where k is an integer. Show that:
(k-Dm
2] = (1) 1ekm(1+e7T).

(iii) Hence, find the area bounded by y = e* sin x, the x-axis and the lines
x=0andx =21

End of Section Il and end of test
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Section | — Multiple Choice Answer Sheet
Use this multiple-choice answer sheet for questions 1 — 2. Detach this sheet.

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

Sample: 2+4= (A) 2 (B) 6 (C) 8 (D) 9

AO B @ cO DO
If you think you have made a mistake, put a cross through the incorrect answer and fill in the new
answer.
A@ B ¥ cO DO

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

correct

AW B WK cO DO

—»1. AO BO CO DO
2. AO BO CO DO



KHS 2020 Ext 2 Task 3 Marking Scheme

Ihm](-@" ;2_9?5"" B_z

1. |A Tail to tail for dot
product
2. | B
Question 3
ai) A lot of marks lost
- i ) for confusing AB
BA::{—'E’_ |BA)- Yy () B

with BA

A lot of marks lost
for rounding.

j ’ mack Paruuel vedor for v
3

— =7)| -7 2 2445+ ()
-B_;?-]}cr "IBAHK‘-}WQ =02
= =2 -
Caié" BABO
—, —7
iz
=|ot
& 57
ot flo
0= " g
= Izb 5’ ] r\ir,‘- {'or e
ii) Use exact answer
A - J a_é fin C from part (i).
L Learn to use ANS
— L inels.e and STO functions
-1 Im “BL on calculator.
— . sia 2’8
BRI
20,1204 | murk for wvns
b) I 1 b=1(1 b —1+28- Very few realised
[ P a - -
Le - _|7) - ("_‘f') = T 228 that vector
LR T Y projection could
) ,’H‘;ff( be used for a
’ . a2 b =
=lro)as ——2 ) _ parallel vector.
X i ® | &1° | mark £ aptgy peiechion Fofind 2
: thod Many defaulted
= f? b (or o“""t appropriote. methe ) to dot product for
_ 4 ) perpendicular
e (_:') vectors

unecessarily.




T
\
LBN
\
<

= [ 2 4+
<7 f.,_;
1) \4
-(
3
5

’ rf‘of"- us’.nj Sulg‘l'fao‘-iar\ (ﬂr%

ci)

[* 7 (@)de= [ f(x)dc+ [ f(x)de

Changing the variable of the second integral;

Let x=—u
dx =—du

Well done but a few
students struggled to
complete the solution
due to a poor choice of
substitution.

Some students simply

When x=-a, u=a 1 mark: decided to fudge the
When x=0, u=00 correct answer by putting
Change of negative at various
‘ x)dx + ) x—1du . places with no
L’ I f( ) '[f( ) variables and reasoning or working.
:I f(x)dx— j f(= limits of
integration
=j f(x)dx+_[f )du © g
=J. f(x dx+I f
= f(x
I Correct proof
ii) z | z 1 1 Must show the
.[4” de=|* application of result
-, l+sinx o 1+sinx 1+sm( X) from (i)
L 1 3 mark:
= 4 + dx .
0 1+sinx 1-sinx applies the :jﬁ LI S
j 1—smx+l+smxdx result from " l+sinx 1-sinx
1-sin’ x (a) and
1 evaluates This cannot be the first
_2 dx step.
° cos’ x correctly
:2_[756:02 xdx @ Most students
0 successfully got to
=2[tanx]s
=2[1-0] 2 mark: ZJ‘; 1 dx
20 applies the 0 cos’ x

result from

(a) and but then some chose to

minor error use the t-results to

. i proceed from there.

In Working This resulted in a much
longer solution with
many students making
errors. Students are
reminded that 2-unit

1 mark: results are still relevant

app“es the in the Extension 2 exam.

result from

(a) Lack of understanding of

basic integration was
evident in many cases.




Unfortunate
observations:

1. students not

putting ‘dx’

the integral

notation.
2. Not

recognising
X as

1 — sin?

cos? x

in

3. Not knowing

cos? x

4, Above all

2

= Ssec”Xx

[——dx =

cos2x

J

~sin2x
=

1+cos2x
2

As Ext 2 students, we

expect you to have
understanding of the
fundamentals. The

above examples do not

demonstrate this.

di Ix*-5x+4 A Bx+C 1 mark: Generally well
) (x=1)(x*+1) Sl el Expresses in | done, except minor
2% =5x+4=A(x* +1)+(Bx+C)(x-1) the rational | €rforin
When x =i, Whenx =1, form and calculations.
-3-5i=(Bi+C)(i-1) 6=24 correctly
-3-5i=-B-C+(-B+C)i 4=3© evaluates
Equating real and imaginary parts one of the
B+C=3.0 constants
B-C=5.0@
©+@ 2B=8
B=4 1 mark:
O-@ 2C=-2
Corl correctly
evaluates all
L TF-Sx+d _ 3 4x-l the
Ty ) xo1 2 constants
and gives the
correct
partial
fraction form
ii) 7x2 —5x+4 Done well
'[(x—])(x2+1) 2 marks:
3 4x-1 correct
RS integration
:3..‘de+2 . dx— | L sxe
x—1 x +1 x*+1 1 mark:

=31n|x—1\+2111|x2 +1|—tan"x+c (1]

Minor error




Question 4

ai)

Point of idersechion occurs whee!
ro=r.
N2 N[-3)=/¢ A [2
3 T2/ [- -¢
L v/ \¢ )
-1\~ 4 = >\;|_ 1 "'>\r -3
-3 - -t 1
2 0 L L
-\ 2/ I3 AN ()
1 AR ,_,_-) -qx. —ax=t (5
1 -l)x‘l'}‘* '?-)1 _Z’\'- t (3)
G-
1). =%
(+)
SU" (‘P) In“ ()
G+ 30 =Y
ML |k g M7 AN
)

SPRIE () TEE)
- (

3 -9 —‘r) S e P"“F of inbersechion of r, asdr. ,_,_‘,,,L-_ .l:.‘..;- (-‘NJ-J Por
! Gr{ JJ‘._,:’ H-J' ,}

v lwes were carsicte-t
TN

* “The lines are ret slew

Fairly well
done.

A bit of time
was lost with
long algebraic
methods
showing the
lines as not
parallel. If the
lines are not
skew, this
implies a single
POI, which in
turn implies not
parallel lines.
Otherwise,
simply show
direction
vectors are not
scalar
multiples.

Some confused
scalar multiple
direction
vectors with
scalar multiple
vector line
equations.

Ld 4= g) be Ha dired o~
c

vedw of He INe

GIGE = (YR

2a ~4b-le=0 {i

| marle for "PPfl_‘j"'_‘j
do-l' Pf‘o‘.uc‘(‘

S b0 ()

)+
- a-1b=0
— a_f_?_b@)
Sub @) i~ ()
- atlc=0
’L(_ :(‘{'a

(_:'lﬂ

Ll a=l 95"(_1
{’L

: TL'- e 5% (j); }\3(47

-4 ¢

I .maf!‘ -Fw- Ual-'J
d.’rec*-'u- vec

|la-'-°’l‘£ 1.(':" =2 M"‘""‘"
vacher equation

Many started to
apply dot
product but did
not follow
through.

Some found the
proportions of
a,b and c but
did not know
what to do with
them.




b)

1 2
I=J‘; xdx
" J1-4x7

Let2x=sin@
lesinf?
2

dx= %cosé’ de

3 marks: correct
answer from
correct working

Most students
got 2 marks for
this question,
with some error

2 marks: in the evaluation.
Whenx:l, =" chooses_an Students who
L _4 . 60 appropriate used the
enx=0, =0. substitution, substitution
expressesin an | were more
« sin’@ easier successful than
1=[s= Sinzex—cos@ de integrable form | the ones who
) and attempts to used separation
=—[¢sin* 60 do integrate and of the
evaluate numerator.
1 n
=—[¢1-cos20 d0
167¢
[, 1. 6
T 975511129 (1] 1 mark: chooses
- ’ an appropriate
=% ”—;sin;r—((]—lsin()ﬂ substitution,
attempts to
1 E_ﬁ] express in an
16l6 4 easier
1z B o integrable form
3213 2 and attempts to
integrate and
evaluate
Method 2
3 1
T “'?j f\}——,_::L - All correct — 3 marks
> | -¢»
oo b Separates the
i d=¥r = i variables, applies
¥ . —— , app
y N 2% integration by parts
5 4 il i e and attempts to
/ pr fo e 2 t4d Ji—mr evaluate correctly — 2
’|y‘f+i_ i B *"'d,,_ mark
¥ = ¢
¢ &“ = 1)0’_,//7‘“"”‘” Separates the
+L( /L_’::"A- variables and does
gJv Y, integration by parts —
: _%f[%f %*2*}"9‘“ mgj: 1 mark
- -3 ix®
99 = 2 + e L
J . S
(¢ L
c) ‘i)'— § li’lilz g Very poorly
done. Students
/c]-f,:—?j} need to be

more familiar
with vector,
Cartesian and
parametric




(3
}(lyj‘.u‘t: r? %—(J—l) +f.‘L
1 1

y =Y -Gy

)ﬁ—j‘n‘: st

LA ] ke for xTrE2 T

C@J—N_ & (Dlljo

= (':J | mark 4o y=l “'ft"(

|[d=[b= v ast gb=e
SPAT

u\ocw Lo 256
3

?\:;—
W
~
EI-“'_‘O =)
~

.- CIL‘CLL . Z: (:”’)4 (20?(“94'(:)9}\6 ,ﬂ’ﬂrk'ﬁ" GW:‘."&
o [ L5,

) or cedre al (C)/ llo)

equations.
Many did not
seem to
understand the
concept of the
guestion and
did not realise
thaty =1
referred to the
plane of
intersection.
Many did not
even attempt
to find the
centre.

d)

t =tan=
2
dt 1 , X
= —sec?—
12 2
=E(1+tan2§)dx
dx = —dt
1+t
1 1+ t?
secx = =
cosx 1—t2
Whenx =0,t =0
==" ;=1
XEE3 T E
1
Bl+t? 2
)y 1-t21+¢2
1
_ [ 2dt
“Jo 1—t2dt
1
=f\/—§L+ 2 oar
1-t 1+t

|
—_—
—

=
~
o
+||
&+ e
N—
[S—}
el
w

0]

5
/N
=
| +
al-lsl
\/
|
=
Y

in(35)

Rationalise,
3+2v3+1
(225

3-1

=1n(2 + \/§)

1 mark: proves the
correct expression for
dx

1 mark: converts the
integrand in the t
form

1 mark: expresses as
partial fractions

1 mark: evaluates
and proves the result

This question
was mostly well
done.

It was answered
using a range of
methods.

Some student’s
used inefficient
approaches that
involved making
two
substitutions.

Experience
through greater
practice will
develop your
understanding of
the best
substitution to
make.




Question 5

ai) 0') g;:r_;-.’"rn

o
.. nAP=aPB
(P -0R) = (0B -OF
nOP - nOA = mOB - HSF
(mn )or = 0B +n0R

Poorly done for
what should be
a routine proof.

_-S-;AO:Z l
r-+ " l""ark
“) LQ—']' H bg,. He Pé;a\.‘l' 'H‘-l* dl‘UI‘d'-.ﬁ AE in Horatie 2:10 p Many did not
le. AH:HE=2:) attempt this
_ - -3 3 question.
5?.;__ 10? + DA ({f‘w‘- PD,J' (n.) i noake for H
3 sut.u.u{-MU
= lb Fa GPPJlU Fw-i‘ {PJ g_

=f0a(a2 —x2)" 1dx

=[(a? — x?)™. x]¢ — foan(a2 —x?)" 1 —2x.x dx
=0+2n foa(a2 —x2)"1x? dx
_ Ar 2 2\n—1(,2 _ (2 _ +2
_ano(?z x)*1(a? - (a ic )dx
_ 2 2 _ . 2yn—-14. _ 2 _ .2
=2na? [ (a* — x*)" 'dx — 2n [ (a* — x*)"dx
I, = 2na®l,_; —2nl,
2n+ DI, = 2na®l,_,
L 2na? p
" oan+1t

w - OBRto¢C , ale Kor o ly. M;dﬂﬂ:‘-‘l’ C
Now OE 22 o~ PPy
e = k te
— ‘-—-'-L-
of = 2 s
3
L= #toic
- 3
Sllm‘-:lﬁp-\j ‘( L and $ are Hha
n-:-*'s Hoat+t diwde BF ot Cﬁ.l
1
rtspn*m.) '~ Fle e v of
|-]' Can b.. lLDL-M- “‘*-J'
rozoethbt L a szethis
> —3
P I"I' " I‘er. S art e Saa-!.?a-"-’;
w hich s alse +ie infgriedh jon of
+{l F{A;M at P, ' r.nwlf.. -Fy,-
. ted
Hence, P divides alt 3 medin CDMP,E;E
e He rete 2:], pre?
bi = ‘ n Performs integration
) = J:) (a® —xtydx by part

2 mark: Manipulates
and separates the
terms and gives final
result correctly

1 mark: minor error

Separation of
variables must be
shown.

.. 2
i) I; = f (4 —x?)3%dx
0

2
Iy = f (4 —x?)%x
0

1 mark: Applies the
result from (i) and
evaluates

Many errors




ci)

1 mark: Shape with
x- intercepts and
shape correct (may
not be in the correct
proportion)

e*sinx dx

km
=
(k-1)m

= [—ecosx]{7_ 1), + f(’:il)n e* cosx dx

= [—e*cosx]{i_ 1y, + [e¥sinx]{7_ 1y, — f(,:zl)n e*sinxdx  1mark

I = [e¥(sinx — cosx) (- — I

21 = [e*(sinx — cosx)|{F_1)x

= [e*(sinkm — coskm)] — [e®*"D™(sin(k — 1)  — cos (k — 1)m)] for

integer k.
sinkt =0, sinfk—1)m=0
21 = —e*coskm + e®*=V7 cos(k — 1) w 1 mark

When k is even, coskm = 1;

When k is odd, cos kmr = —1

s coskm = (—1)k

Similarly, cos (k — 1) = (—1)*"1

~2] = (_1)k(_ekn) + (_1)k—1(_e(k—1)ﬂ')
- (_1)k—1(ekn) + (_1)k—1ekn X e ™
= (—=1D*1e*"(1 + e™™) 1 mark

1 mark: applies
integration by part

1 mark: gives the
general solution
here

1 mark: Uses the
odd and even value
of k, and proves
the result

Students who got to
this point, in general
received 2 out of 3

Please note how the
cos km changes in
value. Must explain
this.

i)

Required area =

Vs
f e*sinx dx +
0

21
f e*sinx dx
Vs

=%e”(1 +e™™)+ |—
e"1+e™(1+e™)

%ez”(l + e ™)| 1 mark

2
_(e"+ 1"+ 1)
B 2

(e +1)?
2

1 mark: correct
answer from
correct working

1 mark: minor in
calculations

Seldom attempted




