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Section |

10 marks
Attempt Questions 1-10
Allow about 15 minutes for this section

Use the multiple-choice answer sheet for Questions 1-10.

1 Which expression is equivalent to cos(460 +a)cos(30+a)+sin(46+a)sin(30+a)?

A.  cos(70+2a)
B. sin(70+2a)

C. cos(0+2a)

D. cosé

2 An eight-sided die is rolled 64 times and the number of times a 7 appears is noted. What is the mean
and standard deviation of the binomial distribution formed?

A.  E(X)=10.7, c=8.9

vs;
by

@)
b

X)=8, 0=2.646

(%)
(X)=10.7, o =2.981
(X)
(x)

o
&

X)=8, oc=7

3t
4t —21?

measured in metres. What horizontal distance will the particle travel before it hits the ground?

3 A particle moves through the air according to the displacement vector r =( J, where r is

A, 2m
B. 4m
C. 6m
D. 9m



Let «, B, y and &5 be the roots of the equations x* +2x° —5x* +7x—11=0.

Find l+l+l+l .
a p y O

A L
1
B. _L
T
c. _U
7
D. 2

Use the substitution u = x> +4x—32 to find J.(x+ 2)\3/)c2 +4x-32 dx.

A. %\3/x2+4x—32 +c

4

B. %(x2+4x—32)3+c

3

C. %(x2+4x—32)4 +e

4

D. %(x2+4x—32)3+c

Which expression is equal to I+ s%n 0+ coso if ¢t =tan ¢ ?
1+sin@—cosé 2

At
B. 1
t
c. 2
p. L
21



. . . . . _dy x+
7 Which of the following slope field best represents the differential equation & X1V,
dx x-y
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8 The population P(t) of a certain species changes over time according to the differential equation
dP P . . . . L
— = P| 2————— | with an initial population P(O) =4000, where ¢ is the time in years.
dt 10 000
1 1 20 000
Note: —+

P 20000-P P(20 000-P)
What is the population as ¢ — o ?

A. 4000
B. 5000
C. 10000
D. 20000



9 In which diagram is ‘ projbg‘ > |Zg| (diagrams are drawn to scale)?

10 Starting from any letter ‘T’ as shown in the diagram, the word TENET can be spelled by moving up,
down, left, or right to an adjacent letter. Letters may be revisited (i.e., repetition is allowed). How
many ways are there to spell TENET?

A. 64 T

B. 100 TIE|T

C. 144 TIE|N|E|T

D. 196 TIEIT
T




Section 11

60 marks
Attempt Questions 11-14
Allow about 1 hour and 45 minutes for this section

Answer each question in the appropriate writing booklet. Extra writing booklets are available.

For questions in Section II, your responses should include relevant mathematical reasoning and/or calculations.

Question 11 (15 marks) Use a separate Writing Booklet

(a) The shaded region bounded by the curve y =+/x—2, the coordinate axes and the line y =2 3
shown below is rotated about the y-axis.

Calculate the volume of the solid generated.

1
(b) Show that cos (‘[an_1 x) = . 1
x* +1
(c) Eleanor placed an object in a freezer to cool. After # minutes, its temperature is 7°C. The freezer
is at a constant temperature of —8°C.
The object’s temperature decreases according to the differential equation Z—f = k(T + 8).
(1) If the object’s initial temperature is 40°C, solve the differential equation for 7 in terms 2
of kand 1.
.. . . 1 19
(11) If the object cools to 30°C in half an hour, show that k£ = %ln 1) 1
(iii)  When will the temperature of the object be 0°C correct to the nearest minute? 2



x*+4

(d) Solve <5.

X

(e) The diagram shows the graph of y = f (x) , which has a horizontal asymptote at y=3.

yi

A copy of this graph is provided on page 10 of this booklet.
On the graph provided on page 10, sketch the graph of y = ( f (x))2 .
Use the full space provided for your sketch on page 10.



Question 12 (15 marks) Use a separate Writing Booklet

(2)

(b)

(©)

(d)

(e)

Find an expression for the coefficient of x*y* in the expansion of (3x +2 y)12 .
Differentiate y =In (sin‘1 4x) .

A solid of revolution is to be found by rotating the region bounded by the x-axis and the curve

y=(a+2)sin(ax), where a>0, between x=0 and x = 7 about the x-axis. See the diagram

2a
shown.
Yi
a+?2 I
.
|
|
0 T s x
2a

Find the value of a for which the volume is 27 cubic units.

Use the principle of mathematical induction to prove that for any integer n>1,
3145372 is divisible by 7.

A scientist captures and tags 30 trout fish before releasing them back into a lake. Several days
later, he randomly catches a sample of 15 trout and finds that 2 of them are tagged.

(1) Show, using appropriate reasoning and calculations, that the total number of trout in the
lake is approximately 225.

(1)  Show that the probability of finding at most 3 tagged fish in a random catch of 15 fish
is approximately 0.871.

(iii)  The scientist continues this experiment, taking 20 separate samples of 15 trout. What is
the probability that exactly 4 of these samples contain more than 3 tagged fish?



Question 13 (15 marks) Use a separate Writing Booklet

(2)

(b)

(©)

Solve the equation sin2x =2sin’ x for 0<x< 7.

By expressing J3sinx+3cosx in the form Asin(x+a), solve \/gsinx+3cosx:\/§, for
0<x<2rx.

A water cannon is placed at ground level on a flat horizontal surface. The cannon fires water at a
fixed speed v m s™!, but the angle of projection & may vary. The water follows a parabolic path
under the influence of gravity.

Assuming that the point of projection is the origin, the position of the water at time # is given by
the vector function:

K(t):(vtcos9)£+(vtsin0—%gt2jz

where g m s is the acceleration due to gravity. (Do NOT prove this.)

2 .
. . . v sin 26
(1) Show that the water returns to ground level at a horizontal distance of ———— metres

g
from the cannon.

Now suppose the cannon is aimed at a vertical wall that is 20 metres high and located 40 metres
away (horizontally) from the cannon. It is known that when the angle of projection & is 15°, the
water just reaches the base of the wall

(i)  Show that v* =80g .

(ii1)  Show that the Cartesian equation of the path of the water is given by
x*sec’ 6
y=xtand - ———.
160
(iv)  Show that the water just clears the top of the wall if tan* @ —4tan&+3=0.

(v) Hence, find all values of @, to the nearest degree, for which the water just clears the
top of the wall.



Question 14 (15 marks) Use a separate Writing Booklet

(2)

(b)

(©)

(d)

(e)

(®

Find the Cartesian form of the equation for x=-2+5cos@, y=4+5sin@ and describe its
shape.

What is the range of the function y =4sin™' (4x)+4cos™ (4x)?

A binomial random variable X is defined such that £(X)=3.5 and Var(X)=2.625.
Calculate P(X =5), correct to 4 decimal places.

The eleven letters of the word EXAMINATION are written on eleven separate pieces of AS
paper.

(1) Find the number of arrangements that can be made using these eleven letters.

(i)  Find the probability that the four letter word EXAM will appear in one of these eleven
letter arrangement.

Consider the differential equation (ex + 1) Z—y =e'secy.
X

Using separation of variables, find the solution if its curve passes through the origin.

— 3
Let 4 and B be points on the number plane where AB is (J .

Let C be another point so that the area of AABC is 5 units?.

If ‘R" =2+/5, find all possible vectors AC.

End of paper
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(e) The diagram shows the graph of y = f (x) , which has a horizontal asymptote at y =3.
Sketch the graph of y = (f(x))2 .
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Section |

10 marks
Attempt Questions 1-10
Allow about 15 minutes for this section

Use the multiple-choice answer sheet for Questions 1-10.

1 Which expression is equivalent to cos(46+a)cos(30+a)+sin(46+a)sin(30+a)?
CoSPA cos 8 + SinP ginB :\‘LS(.‘Q'%)
A.  cos(70+2a) A= 493
R = 3% +0
B. sin(760+2a) == B
A-B=
C. cos(0+2a)
D. coséd
2 An eight-sided die is rolled 64 times and the number of times a 7 appears is noted. What is the mean
and standard deviation of the binomial distribution formed?
-
A, E(X)=107, 6=89 ISPy
B. E(X)=10.7, 0=2981 e Y
E(x)= hp = 64 xF = 8
B E(X)=8, o=2.646 SRS SN il
Yar ()&) ﬂp('u = 64 %-i— X = EL
D. E(X)=8 o=7 ;. e B R
. T=V1 ~ 2‘\:""&;

3t
4t -2
measured in metres. What horizontal distance will the particle travel before it hits the ground?

3 A particle moves through the air according to the displacement vector r =( ], where r is

x= 3t
A. 2m Y= a2t
B. 4m et 3= 0
C. 6m A2k = O
D. 9m e (R
E=0,%=4

7«’*37‘27(‘“

-1-



Let «, B, y and & be the roots of the equations x* +2x° —5x* +7x—11=0.

Find l+l+l+l .

a p y o
. - G=\, b=2 ¢c=-5 A=, € =)
11
B. _l ‘_|__?_ _L_* _)___r__\_‘_= BIS +AYS 1—4554-}[;7: 4
11 a
C. _7 — L
g N
D. 2

Use the substitution u = x> +4x—32 to find '[(x+ 2R/x* +4x—32 dx .

i .
1 W=X"F+Qx~-32
A =AU +4x-32+
N TETeaTe du =(2% +&) dx
. 3, 4 M = 2(7(4—2.)6"7(
- _ 3 i
8(x +4x 32) +c é_"“, _ ()%
2
3 3 A i
C. Z(x2+4x—32)4+c i § :?l‘) w3 dw
4
3
4 e Lol W 0
D. %(x2+4x—32)3+c 773
Which expression is equal to 1+s?n¢9+cosé? if t:tang?
1+sin @ —cosd 2

( i+ -;i—:? + ,_/'!jé >Q+ 2)

A, ¢t
. Q 426 _ ﬂ;})(wt’“)
B. - | S B
C. 2t = a4 Bii— 2t + l”)tfd
b, L KAy AT
2t 2 .
= a4al 20 4 s

Lok =)t




7

Which of the following slope field best represents the differential equation

dy _x+y,

dx x-y
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The population P(t) of a certain species changes over time according to the differential equation

d_P =pPlo2—
dt 10 000
1 1 20 000
Note: —+ = .
P 20000-P P(20000-P)
What is the population as ¢ — o ?

dv ™ ; sz vpo -7 )
ogve
A. 4000 - s
AP -’ av
B. 5000 P (20400 ~Y) ie090
C. 10 000 2guee AP = 2a%¥
Bl 20000 p(ev00 )
_—
kl’ 20000-F

j with an initial population P(O) =4000, where ¢ is the time in years.

‘n‘P\ = \h llr\'lV\,“c'v_?]: Z_t _‘_('

In E = 2 4 C
2ve00- \’
wWhea ¥ =0, = &0
= ‘7\’:“-
b 4v = 2%
20¢00 -7

20000-F _ 2%

49
wWhenx 7V
20000-7=U _
£ ‘?_; 2000 (%]



9 In which diagram is [ proj,a

o !lg{ (diagrams are drawn to scale)?

10 Starting from any letter ‘T’ as shown in the diagram, the word TENET can be spelled by moving up,
down, left, or right to an adjacent letter. Letters may be revisited (i.e., repetition is allowed). How
many ways are there to spell TENET?

A 64 T

B. 100 TIE|T

@ 144 TIE|N|E|T

D. 19 TIE|T
T

- )

. > - —AM

—r}\();‘e et 12 vways I S\)g\\ TL"
And Y2 wAayS +o 5\7‘,]'\ NE Y

125 Y2 j



Section 11

60 marks
Attempt Questions 11-14
Allow about 1 hour and 45 minutes for this section

Answer each question in the appropriate writing booklet. Extra writing booklets are available.

For questions in Section II, your responses should include relevant mathematical reasoning and/or calculations.

Question 11 (15 marks) Use a separate Writing Booklet

(a) The shaded region bounded by the curve y =+/x—2, the coordinate axes and the line y =2 3
shown below is rotated about the y-axis.

Calculate the volume of the solid generated.

Y= Ix-2 common  €Yvor :
(0&: r-2 5ome Shuoants founed
L= yt42 g‘:n—z and peeol thig,
ILL: ( 2'4-?,)
2 yd+ 4314-4

V:TrgL vhqvw dj / many stuolents
0 exponded (y%2)* ds Y'r2ytsd

5 3 0
- 11'[(;5_‘__%2)54_ 4(2))-(04—O+0)J/
2 3&4—_5_1/«‘5}

5 3

AR
(& L)
-

B

3

=

W
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(b)  Show that cos(tan‘1 x) -

[\S)

X +1.
Co5 (tan™ 1) = _
x4
l¢f o =tan'n
. = tana

@ n /
|
Y

{)t"rrl

05 (tan~n) = |
{ x4

(©) Eleanor placed an object in a freezer to cool. After £ minutes, its temperature is 7°C. The freezer

is at a constant temperature of —8°C.

The object’s temperature decreases according to the differential equation il—T = k(T + 8).
t
(1) If the object’s initial temperature is 40°C, solve the differential equation for 7 in terms
of kand ¢.
.. . : 19
(i1) If the object cools to 30°C in half an hour, show that £ =—1In

[

24

)

(ii1))  When will the temperature of the object be 0°C correct to the nearest minute?

) dT - k ok
T4
In [T+g| = kt +cC

when £ =0, T=40

In|ag|= 0 +c /

- (= In |4y
In |Trel = ki + Inldg)

I [T+4]- M lvgl= ke
In liﬁgg_ = kt
44

1) Fom pa't )
T= $4e -4

suy €230 T=30

30-= dge-¢
262 4qeet
@Jkt: -5_%_
44

Inek® = 1 3%
44
kt - (w38
4%
- Ins

ok - IM‘Z‘%‘

T+4 =kt
“{
T4g = Ugekt /
T = d4gek*-§

B .l_ [n J__C]_
30 (14)

-6-

/

) T= Ugekt -4
when T=0 , t=7
O"f‘ﬁekt’% /
]
4
kE = n L
b
B} |
¢ e [V\E /
(9
é—oim 1?;)
t ~ 230 minG



X’ +4

<5.

(d) Solve
X

Y o ¢ G S
) x N

(n*ed)n < Hy?
1 4+UU 90> < O

N -5 +UW £ O A

X(k*-544)< 0 linee¥ /

K(x- =)< 0  paduct orm. ' .
f@f‘* >
\»

L<O, 1<NLY

(e) The diagram shows the graph of y = f (x), which has a horizontal asymptote at y=3.

| mm’k
~endl points
(Nmitin

bebdvigu )

| mavk

-y value
behwten 0 and |
(F00)* < £(n)

I mark
AdOwain
Jgng2
ovaluf £ |,




Question 12 (15 marks) Use a separate Writing Booklet

(a)  Find an expression for the coefficient of x*y* in the expansion of (3x+2 y)12 :
’ .
coeppicient of xgy‘* e (3x+2y)
(o 2T
20, (5x) (29)
for =8 : This question was done well.
; NI R
20, () Xy
Coefpicient of »® &l
= 519¢3120

(b)  Differentiate y =1In (sin’1 4x) .

Y= In (s '4 7‘1)

Lk U = 90 4%
b 4@

W
V)= i
,(‘;‘ 4_

) (518 4T 116 x?

This question was done well.

(©) A solid of revolution is to be found by rotating the region bounded by the x-axis and the curve

y=(a+2)sin(ax), where a >0, between x=0 and x = 7 about the x-axis. See the diagram

2a
shown. E
VT (Wds
i 0 ,
gl | wheee Y = (a+2)80 (o%)
i V)mz (O\Jrl)l 3851@‘7‘) (1 mark)
i 2 T
! V= qp | =2 P d
! ~ ‘Sc (cHl) B (W{) 2 (1 mark for using identity)
' - I D A
0 T U x V=T (a2 Sw V= Cog 207
il , -y
2a 0
Gven Y20 _
' . 2 e 2] Aw = S’\h?-ﬂ\fj%a
Find the value of a for which the volume 2T = T (w?) | = 40 "
is 2% cubic units. i A , i
27 = (o4?) [ G50 -(o ~o)]
2 = (o)
4 a
Q)\-\JDL: s

o aAnta—%E O

.
QR AN $%=0 Some students got x = 2
: G with incorrect working
(’.O")') o so no mark is given.
f.a=2

-8-



(d)
31 1572 is divisible by 7.

- -2 . _ ;
3% \+ 5 S dwvisib)e \,9 7) n2|
For N=1

- P . o}
3% 14*\3

— 37___\'5 -
= 14 s dvisible byl
AsSsume oue {0 h:\(,
B K=\ _3K=2
€. 5 e l7 :7M

E1 | -
7 3 =Im-gr?
Prove e goe 0= kel
e 33(\«")--! N 53(K14)—2

, whou W6 Z

-7p,PEZ
LHS = 33K+2‘_r

3

3K+
7

3k-1 3K-2
x3+57 x5’

"

)i

X 27 - 5772 (57 125)
= IMx27) + 98 x 53“‘1

= (29 +14% 5 72)

= TF ¢t

5 b‘j the powmcipie of mathemarical 30AUCRDO,

30l 0
2

<

Use the principle of mathematical induction to prove that for any integer n>1,

This question was mostly done
well.

Some students did not include
MeZ or PeZ.

It was not penalised this time
but make sure to do this on
your HSC.

(1m -S3K—2> X2+ 5%.2)( )25 (pgm @SS v«m?‘)‘?%)

T divisbleby T poe all kcgee N2 ).




(e) A scientist captures and tags 30 trout fish before releasing them back into a lake. Several days
later, he randomly catches a sample of 15 trout and finds that 2 of them are tagged.

(1) Show, using appropriate reasoning and calculations, that the total number of trout in the
lake is approximately 225.

(11) Show that the probability of finding at most 3 tagged fish in a random catch of 15 fish
is approximately 0.871.

(ii1))  The scientist continues this experiment, taking 20 separate samples of 15 trout. What is
the probability that exactly 4 of these samples contain more than 3 tagged fish?

(1) Let N e +he uia) nweabe of drout fish ta-¥he (ake

no_15
30 z

n= 12 x30= 225
2

7. dhece ace 225 vunt eioh

) p (x£%)= P('U') + P())‘Y PCZ) P

=5 G > e
) fw& (as)( )+‘ ka K\s)( > G \9>
0.M16891 + 0,2¢4749 + 0.290499 4+ 0.1 a3(((

= ©O.%7708%065
~ 0.%1)

1(

IR -
k ) ‘)( My than t’)"\'z\atyd (_uh> =%-0.81) =
A~ Bin(20, 0.124)

P(X’l\)'zocz* (0.129)"x (0.¢71)"

0. 129

= 0.147]

This question was done well.

-10 -



Question 13 (15 marks) Use a separate Writing Booklet

(a) Solve the equation sin2x =2sin’ x for 0<x< 7.
L 4
2 syaM WSA = 285X

2 siax ( Coa#—Siom)= 0

siaA=0 WwsA=S10R =0
x=0,T 2T, --. R ey
but Q&4 Ca5A |
FoaX =
-+ 1NQ .SG\V\*\'V“ 111);‘;’“"“
35
Lo gl x<{W

- E: _,‘T_S is Hhe ool Solvhn .

Common errors: Students did not consider sin x = 0. Students should not simply cancel sin x from both sides.
Some students included 0 and 7z as part of their solutions.

(b) By expressing v/3sinx+3cosx in the form Asin(x+a), solve JBsinx+3cosx=+/3, for
0<x<2r.

A 8a (#+04)

A (sioX costh + WS siatl)

T3 5% + 3 coS X

1

@ quahng peth Sides

V3= poosh =7 @ o sn(xr ) V3
P=psind Q) sn (A L)= %
O+ & 4T =T, 5N 13T
- . 3 6 G’ 6
3 4—3’2 Ai CCOSIOI —;\-.S“mol)

o - gE=E B B3
2= A "R ™
.o p=203 bulr  géx £ 2Y
S . s AN
@ = ol Tk by
+on :..‘3—‘;{"3

e
o R

3 - 11z
Common errors: Students writing tan & = g Students included — and/or excluding T as final answers.
V/a T T . . L o
Students who stated 3 <x+—< ? did much better in avoiding this mistake.

-11 -



(©) A water cannon is placed at ground level on a flat horizontal surface. The cannon fires water at a
fixed speed v m s™!, but the angle of projection & may vary. The water follows a parabolic path
under the influence of gravity.

Assuming that the point of projection is the origin, the position of the water at time # is given by
the vector function:

f(t):(vtcos9)£+(vtsin0—%gt2jl

where g m s~ is the acceleration due to gravity. (Do NOT prove this.)

2 sin 260

(1) Show that the water returns to ground level at a horizontal distance of Y ORAY metres
g
from the cannon.
o ‘)\-evm\,k Jevel, Peighl =0 Foe Ngrizontal Aistune -
o PR, vt cos®
Vo =30 | Ty ’-1v$\n”v‘>c<:$"€‘
(veme& -3 gh) =0 o
. - Al e
X=0Q ;v sin® —»—‘i \)*: =L - VM§ Need to show this!
ol = .-\— C .b
V‘}\{\% 2 ) > T
S A= 20 Sied = NCEWMEY

Now suppose the cannon is aimed at a vertical wall that is 20 metres high and located 40 metres
away (horizontally) from the cannon. It is known that when the angle of projection & is 15°, the
water just reaches the base of the wall

(i)  Show that v* =80g .
When § =159 %=40 W= 20

4Q = v Sin L’D‘ \c)'°>

N 9
V= 409
S".n?)q'
vi= 409 5%
Vi= 309

It is important that students show adequate working (2 lines are not sufficient) for a show question.
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(ii1))  Show that the Cartesian equation of the path of the water is given by

x*sec’ @
y=xtand - ———.
160
7 . L= 200
Y = Vi sine—598 —~ @ el W(Djiﬁ_,_
%* = V¥ cos% “"'@ \3: x tan¥ - > (gg;})ws'l‘?f
JF\‘VW\ @ . 76—\'1’\()9’ _ ~+r Seé”%‘—
4= 2 Now, Sub o @ i 6 T
vwsT -
_ ST L I
\ﬁ‘/(tﬁg@s . Z‘) k\f&os%
. 2
= BT e

This part of the question was done well.

(iv)  Show that the water just clears the top of the wall if tan* @ —4tan&+3=0.
whes Y=20, A =4V

wWsin c) Cii ‘\)

LoV
20= 40tand —105€C®
20= 49— 10 (1 )
20= 404an¥ ~ 1y — o an ¥
10 fon™® — A0 twey +IV=T
J. fono® - 4dae? Y350

Students who tried to work backwards struggled to sufficiently “show” the result. Needed some middle line

between substitution into the Cartesian equation and y = 20.

(v)  Hence, find all values of @, to the nearest degree, for which the water just clears the
top of the wall.

g — At +3=0

(4o =3) (B 1) =0
Yong =3  pr U= \
=134 =45

I e wa—kfjuy’r chercs e
top of A wal wdun
g = 46C0r .

Some students gave reflex angles which are not valid values of €.
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Question 14 (15 marks) Use a separate Writing Booklet

(a) Find the Cartesian form of the equation for x =-2+5cos@, y=4+5sin# and describe its

shape.
~x = -%G epse | Y= AY Soind
A2 _ s | 2= sind

3
ps cos@ y sin°® =1
S ple=Sil
Y+ (y4) = 5°
s o cacele with qwice (—2,4)
O codins = 5 unifs .

Some students forgot to provide description of the shape. Students who only mentioned that the shape is a circle
were not awarded a mark.

(b)  What is the range of the function y =4sin”' (4x) +4cos™ (4x) ?

Rumqa o Y= 4 oin (4%)+ 4 cos (o)
Y= 4 (sm“(qx\*— ws"(zm)
W=4» L =27
8 range = 27T
This question was not done well.
(©) A binomial random variable X is defined such that £ (X ) =3.5 and Var (X ) =2.625. 2

Calculate P(X =5), correct to 4 decimal places.
Given = E(X)= 3.9, Yae (X)=2.625
(\’P = B, S

- X~ Bio( 14,0,25)
wpll=g)" &=

P(x=5) = 4, (0.25) (0:15')6]
1-p= 2:625 0% 2
3.5 = 0.146% (4dp)
Z.p=0.25
G = 0.5
h(0.23) =35
n=14

This question was done very well.
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(d)

The eleven letters of the word EXAMINATION are written on eleven separate pieces of AS
paper.

Find the number of arrangements that can be made using these eleven letters.

EXAMINATION
A=2,1=2, N=2

(@)

N - 4489600
2yl

nd. of mémﬂc)&ﬂmﬂ -

This question was done very well.
2

(1))  Find the probability that the four letter word EXAM will appear in one of these eleven

letter arrangement.

[ExAM]) naTION

Lunt 1 units
NO. 0f arCANAC wvests

= \ /
£ _lousp
=2

iv 080
4989400
= 1 _ gr 0.00202

—_—

405

1 mark for calculating the number of arrangements and 1 mark for calculating the probability. Unfortunately,

PlExAM") =

some students forgot to calculate for the probability.

(¢)  Consider the differential equation (ex + 1)% =e'secy.

Using separation of variables, find the solution if its curve passes through the origin

Sia 4he curve P(\SSES' %‘V“‘)"‘ (O’O)

(e"+1) f;‘i: € secy
| o 50 0 = In (e%+1)+C
(€~;<+‘)S\:)—‘: eX o B
A% cosY C =" |
T
< = (€5
e sioy= WiEs)

4= (n (F—%‘—\)

siny = | \esn|+c

Now, €%3120, " |\e*x 1€ +)

So, Siny = I (e*1)+C

Common errors: Students integrating incorrectly. But this question was mostly done quite well
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— 3
63) Let 4 and B be points on the number plane where AB is [J :

Let C be another point so that the area of A4BC is 5 units?.

If |K,’| =25 , find all possible vectors AC.

Aspec =50
|At\ =205
ac=2
AL AB = \aclx | AB) cos®
= 25400 cosp
= lpy2z wsH
Avea op £BBC =+ |AC)*\AF) sind
5 = /‘\z' w5 x\p Sind
\r-—s_-,-sa = Sinb -22 ” Common Error: 1
SNg = J‘f_’?j ‘_\ - <X el x Students forgot that if sin & = E then
v- CO0SB-= _‘\)"i or '"\;"':7". cosd = i% , hence, producing only 2 possible
i ;\z . ?B = 10V2 % ( + \IJ'TI> = 41D ;/;:ecﬁf)rs instead of 4. This question was not done
et e = (%) Ukewise
9= G0 [ g
3x+y=10 > Q A *‘0: o ~»{g) 7:6 02‘ ‘_4 "
s | - | (D006
X \)”'= 20>@ Fr“‘“@ = —\Q— 3K
Froon ) W= 10-34 sub o &)

Sub v @)
#2+ (19-2X) =20
%23 190 — LOAT AR =20
\0A" ~ 0r+80 =0
K= Ax¥F§=0

G‘Ntnf 575: (3.)

A +(=10 —3701 =20

A 4100 + EOX+AR =20

WA+ L0x +80 =D

X 4 X+ 8 =0
(5¥4)(3+2)= 0O

(%-4)(1,‘1):. 0 s
A..%zq)z é \5: 2. 5, =&
Z Y=-2,4
End of paper
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