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Question 1
sin(2x) .
a. Let y= v using the quotient rule
u =sin(2x) V=X
d—u:200$(2x) ﬂ:2x M1
dx dx
dy 2x*cos(2x)—2xsin(2x) 2x(xcos(2x)-sin(2x))
dx x* B x*
dy 2(xcos(2x)-sin(2x)) 2f(x)
dx X3 X
f (x)=xcos(2x)-sin(2x) Al
2 2 4 .
b Let y:g(x):tan(;j:tan(u) u:;:2x chain rule
dy 1 du >
hut A o ox?t=_%
du cos®(u) X X X2
g'(X):—#2 Ml
x? cos? (j
X
i
e T
— | cos
V4 2
6 27°
[ Al
J (ﬂ'j 9

Question 2

X£Bi(n=7,p=?)

7
M =Pr(X =3)= (3} p*(1-p)* =35p*(1- p)’ differentiating using the product rule A1

Do [ 25t 2|

%—M=35[3p2 (1- p)4 —4p*(1- p)q
P M1
dM
. 35p°(1-p)’[3(1-p)-4p]
dM

o =35p*(1- p)3 (3-7p)=0 since M has the largest probability

since O<p<1, ng Al
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Question 3

a. 2—4cos(”—xj=0
3
2

T

X onr+cos 1 —onr+ X = (6n+1)
3 2 3 3
X=6ntl, neZ Al

b. endpoints f (0)=2-4cos(0)=-2 , f(6)=2-4cos(27)=-2

maximum at y =6, when cos(%xj:—l : %X:z , X=3

crosses x-axis when 2 — 4005(%)() =0 froma. x=1,5

endpoints (0,-2) , (6,—2) maximum (3,6), x-intercepts (1,0) ,(5,0) Al

Gl

(36)

(10) (50)

h 4
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Question 4

1
y=,5+CX :(5+Cx)5 differentiating using the chain rule

d_y 3 Cc
dx 245+cx
. .. dy c
at the point x=2, the gradientis —~ =——— M1
P J dx|,., 2v5+2c
this makes an angle of 135°, so the gradient m=tan(135°)=-1
c
SO =-1 and therefore c <0 Al
245+ 2¢

c=-2J5+2c squaring both sides

¢’ =4(5+2c)=20+8c

c*-8c-20=0 M1
(c-10)(c+2)=0

c=10,-2 butc<O

c=-2 only Al
Question 5
d 2 O 2X
a. &[Ioge(x +4)]_X2+4 Al
= 1 (" x b :
b. the average value f =—— ——dx=log, V2 =log,| 2°
bh-0 o X +4
1" x 1 "1
froma. = dx=| —log, (x*+4)| ==log, (2 Al
s, et a0+ =froa.2

- %[Ioge (b*+4)~log, (4)} _1 log, (4)

2
2
=3mm(b:4j=lbm(®

2 2

b2+4:4 A1
4

b*+4=16

b* =12

b=+J12 butb>0

b=243 only Al




2019 Kilbaha VCE Mathematical Methods Trial Examination 1
Detailed answers

Question 6

a. X is the number of broken biscuits, in a total of 12, so P= %

Pr(ls :é): Pr(one broken)=Pr(X =1), X %Bi(n =12, p:%j

e (33 )
Pr(le):ZPJ11 , €=2,a=5,b=6,n=11

b. n=144 , p=

1.5
. 1- Fiary
o(5) P05

C. Packet 1, contains 2 broken and 10 not broken, total of 12.

H
o | o

Let packet 2, contain 12—b broken and b not broken, total of 12.

Pr(bothnotbroken):lxﬂngrlexb__l:é
2 12 11 2 12 11 66
23

90-+b(b-1)=x2x132 =92
b?-b-2=0

(b—2)(b+l)=0

b=2 since b>0

there are 10 broken biscuits in the packet that was dropped onto the floor.

d. Let W be the weights of a packet, W £N (= 250,0° =8°)

Z is the standard normal, Z <N (x=0,0" =1)
Pr(244 <W < 256)
~ F,r(244— 250 256 — 250}

IN

Z<
8 8

:Pr(—ESZS—j:ZPr(OSZs§j:2Pr(—§SZSOJ
4 4 4

W=—=
4

~lw
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Question 7
a. Lety:f(x)zlzx‘l
X
dy > 1
—=f'(X)=—Xx"=-=
dX ( ) X2
, 1
m; = f (a)——g
1 1
T: y——=—-—(x-a
y a az( ) 0
T: y=—é+g, mz—iz,c:g Al
a° a a a
2
b at S x=0 = y:—,S(O,—J
a
X 2
at R y=0=> ===, x=2a, R(2a,0).
a° a
AORS==x=-x2a=2 Al
a
Question 8
AZ%XZUXf(U):Uf (u):ue‘“2
using the product rule
d—A:i(u)e‘uz +ui(e‘“2) , now i(e“2)=—2ue“2 by the chain rule Al
du du du du
dA -u? 2,-u2 -u? 2 ;
— =€ —2u%¢ " =e (1—2u ):0 for maximum M1
du
2u? =1
u2=1
2
u=i=£ since u>0 Al
J2 2
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Question 9

a. completing the square
y=11+2x—X* = —(X* = 2x+1)+1+11=12—(x-1)’
y=x y=te-(¢-1f , Lo (x-1f
x=x'-1, y:y_12 = X'=x+1 , y'=-y+12

O TR e m

b.
Complete a function domain table

F(x) 9(x)
domain (—4,) R
Range R* =(0,00) (—o0,12]

Note that since range g =(—,12]  domain f =(-4,)
so that f(g(x)) does not exist. Al
C. solving g(x)=11+2x—x*=—4
= x*-2x-15=0
(x=5)(x+3)=0 M1
= X=-3,95
So we can restrict the domain of g, and domain f (g (x)) =domain g(x)=D=(-3,5) Al
9:(-35)>R, g(x)=11+2x-x* Graph of restricted domain g (x)
now domain g =(-3,5) , range g =(-4,12]
range g  domain f ,sothat f(g(x)) exists L4ty
f(g(x))=f(11+2x-x*) -
1

114 2x—x2 +4
1

- V154 2x— X2

N oy

alternatively f (g(x)) now exists when e s 1‘2 S U 4: 6 7

15+ 2x—x*>0
:—(x2—2x—15)>0
=—(x-5)(x+3)>0 = D=(-35)
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Question 10
a. f (x)=esin(2x) using the product rule
f'(x)=e*" %[sin(Zx)JHin(ZX)%(e‘ZX)
= 2e" cos(2x)—2e **sin(2x) M1

=27 (cos(2x)—sin(2x))
for turning points f'(x)=0 = 2 (cos(2x)-sin(2x))=0
cos(2x)—sin(2x)=0 , cos(2x)=sin(2x) , tan(2x)=1

ox== , ST
4 4
x:£,5—7[ since 0<x<r Al
8 8
b Let y =e?*(cos(2x)+sin(2x)) using the product rule
dy . d . . d /o
ol 2 &[cos(2x)+sm(2x)]+(cos(2x)+sm(2x))&(e )
=¥ x(—2sin(2x)+2cos(2x))—2e** (cos (2x) +sin (2x))
=—4e **sin(2x) Al
C. the graph of f (x)=e"*sin(2x) crosses the x-axis when e*sin(2x)=0

that is when sin(2x)=0 , 2x=0, 7, 27 atXZO,%,JZ'

required area A:I()%e‘zxsin(ZX)dx Al
dr . 2% i

from b. &[e 2 (cos(2x)+sm(2x))] =—4e ?sin(2x)

A=—%[e‘zx(cos(2x)+sin(2x))]§

A= —%(e‘”(cos(ﬁ)+sin(n)))—(cos(0)+sin(0))

A:%(e”+1) Al

Al
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