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Mathematical Methods CAS Trial Examination 1 2015 Solutions

Page 3

Question 1
a = M using the quotient rule
u=log, (3x) v=2x
du_1 av_,
dx  x dx
1
dy 2xx_ —2log, (3%) _ 2(1-log, (3x))
dx (2x)° 4x?
dy 1
&:F(l—loge (3))

f(x)=xv4x*+9

b.
y=xv4x*+9 using the product and chain rules
1
u=Xx v=\/4x2+9:(4x2+9)E
du dv 1 ) 1 4%
—=1 — = x8xx(4x°+9) 2 = ——
dx dx 2>< X( ) JAx% +9
dv  du 4x?
f'(X)=U—4V—=——oe+/4x* +9
(x) dx dx  4x*+9
16 16
f'(—-2)=——+/25="—+5
(=2) J25 5
f’(—2):ﬂ or 81 or 8.2
5 5
Question 2

3x9*-28x3*+9=0

let u=3"then 9" =(3%)"=3"=(3") =u
3u*-28u+9=0

(3u-1)(u-9)=0

XxX=-1 or x=2
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Mathematical Methods CAS Trial Examination 1 2015 Solutions Page 4

Question 3

k 8
kx+ 8y =k-4 A:‘B y 2‘:k(k—z)—24:k2—2k—24
3x+(k-2)y=1

A=(k-6)(k+4)

There is a unique solution when A =0 that is k e R\{-4,6}

—4x+8y=-8

When k =—-4 the equations become 3X—6y =3 these lines are parallel

with different y-intercepts, therefore there is no solution when k = -4
6x+8y=2

When k=6 the equations become +4y=1 these lines are both the same line,

therefore we have an infinite number of solutions when k =6

Question 4

3
-
a. y X+2

crosses the x-axis when y=0 = x+2=3 x=1 (1,0)

crosses the y-axis when x=0 = y= %—1 y =% [O%)

x=-2 isa vertical asymptote, y=-11is a horizontal asymptote
correct graph, shape, asymptotes axial intercepts

N e e

X
—4 i 0) 7 4 ——
------------------------- 1----------------------------------------------y=—1 HA
: -4
X =-2 VA
i -6
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Mathematical Methods CAS Trial Examination 1 2015 Solutions Page 5

4
b The area is below the x-axis, the area is A:—J (i— jdx
: L \X+2

A=[-3log, (x+2)+ x}f
A=-3log,(6)+4+3log,3-1

A:3Ioge(%j+3 or 3-3log,(2) or 3-log,(8)

1 . 3
=— into y=—-—-1
C. y X y X+ 2

the translations must come last.

dilate by a factor of 3 parallel to the y-axis ( or away from the x-axis )
translate 2 units to the left parallel to the x-axis ( or away from the y-axis )
translate 1 unit down parallel to the y-axis ( or away from the x-axis )

f: ——3 1
d. - Y=7.570  swapxandy
3

ft x=—"--1
y+2

but dom f =R\{~2}=ran f* and ran f =R\{-1}=dom f*
To state the function, we must state its domain

3
f1:R\{-1 R, f* =—-2
- (X) X+1

Question 5

f'(x)=4e-1

f(x) =J'(4e‘2X —1)dx =2 -x+cC
(0)=1 =1=-2¢"+c = c=3

f(0)
f(x)=3-2e-x
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Question 6

range —2<y<6 =[-2,6], period T ==—=12, amplitude 4 Al

a.

b 2-4sin X =0 = 4sin X =2 or sin ”—ijl
. 6 6 6 2

X onr+sin™ 1 or ”—)(:(2n+l)7r—sin’1 1
6 2 6 2

CIENIN

X T TX T
—=2NnT+— or —=(2n+l)7r——
5 =2y 5 —(n+l)7—3 M1
ZX_Zan+1) or  ZX=Z(12n+5)
6 6 6 6
x=12n+1 or 12n+5 where neZ Al
n=0 or n=1 = x=1513 Al
d. correct graph and coordinates G2
P N
oY
4}
(0.2)2
(130) X
-2 0 14
(
-2l
-4}
-6}
e, domain (0,13) notincluding 1, 5 or (0,1) U (1,5) u (5,13) Al
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Question 7
a. P pleasant weather, B uses BBQ, using a tree diagram

DN, N

3
4
Pr(PnB) 3 :
= =\ r M _ 3 4 _ Z _1 60
"PIB ") 13,227,714
34 3 5 4 15
Pr(l3|§)—§

b. Since the probabilities sum to one. ZPr(X - X):l
logg (k—1)+logy (k-3)=1
log, [ (k-1)(k-3)]=1
(k-1)(k—3)=8
k?—4k+3=8
k?-4k-5=0
(k-5)(k+1)=0
k=5o0or k=-1 but k>3
only solution k=5
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Mathematical Methods CAS Trial Examination 1 2015 Solutions Page 8

Question 8
a. using the product rule

%(xcos(Zx))= x%(cos(Zx))wos(Zx)%(x)
=—2xsin(2x)+cos(2x)
b, f:[0,00) >R, f(x)=xsin(2x)
The graph crosses the x-axis when sin(2x)=0

T

2x=0, 7 sothat x=0 , 5

The area is Azjogxsin(Zx)dx

Since %(xcos(Zx))=—2xsin(2x)+cos(2x) from a.

I(—szin(Zx)+cos(2x))dx:xcos(2x)

—2J'xsin(2x)dx+jcos(2x)dx = xc0s(2x)

2'|'xsin(2x)dx =J'cos(2x)dx—xcos(2x)
:%sin(Zx)—xcos(Zx)

J'xsin(2x)dx==%sin(2x)—%xcos(2x)+c

2

A= Esin(Zx)—%xcos(Zx)}

A=%Sin(ﬂ)—%X%COS(ﬂ)—%Sin(O)—O

0

A=" units?
4
Question 9
X C 1
The normal 4y-x+c=0 = y=——- = my== m =-4
4 4 4
y=2%+1 = g—y=—4e2X =—4 = x=0 soy=3 P(0,3)
X
c=x-4y=-12
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Mathematical Methods CAS Trial Examination 1 2015 Solutions Page 9
Question 10
a.
00
X y
(1) 4x+3y =36 the total length of string
A=x’ +%y2 sin (600) total area of square and equilateral triangle
J3y?
2) A=x>+
(2) n Al
(1) = 3y=36-4x=4(9-x) substitute y:%(9—x) into (2)
But since the lengths cannot be negative, we require 0<x<9 Al
2
A(x)=x2+£[i(9—x)j x2+i(81 18X + x* )
4 \3
A(x):(i 1]x —8V3x+36+/3 for 0<x<9
b. For a maximum or a minimum soﬁA
W3,
we require —_2 8 0
a dx [ 9 J V3= 60
43 363 36 a0}
43 . 4J3+9 4433
o 20/
54 3643 T2 X
Now 1.5<+/3 <250 that 3< ‘ ‘ >
v VNIRRT 0 6 9
To find the maximum value investlgate the end-points of the function
J3(4 i
A(X)=x"+-—| =(9-x
() =0+ 36-%)
\/§ 4x9\
A(0)=— =36+3 and A(9)=81
0= %32] =365 and A9 "
The minimum value of the area occurs when x = 36v3
4J3+9
The maximum value of the area occurs when x =9.
Al

That is when only the square is formed.

END OF SUGGESTED SOLUTIONS
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