MAYV Mathematical Methods Trial Examination 1 Solutions

2004 Mathematical Methods
Written Examination 1 (Facts, skills and applications)
Suggested answers and solutions

Answers — Multiple Choice

1. B 2.C 3. A 4. E 5. C
6. C 7. E 8. D 9. E 10. A
11. A 12. B 13.D 14. E 15. C
16. A 17. D 18. E 19. C 20. A
21. C 22.B 23.C 24. C 25. D
26. A 27. E
Question 1
The graph is a negative quartic with
solutions at x =a and x = b. [B]
Question 2
2x+3=0
x=-2
2
3y_3 _3 _35y_
5
- 8>
16
o B Lt et Ty
H=-1E  -“[y=-B.3izE [C]

Question 3

Flakl Flatz Flokz
w1 =2A0E=-504+4
sWErEEAEFEIE4T
=AYz

wWy=

~We=

~NE=

MW=

J e

The range is R [A]

Question 4

+2 are

The asymptotes of y = ( -

x=4andy=2.

Hence the equations of the asymptotes
of the inverse are x =2 and y = 4. [E]

Question 5
y = —€* reflected in the y-axis is y = —¢7%,
and dilated by a factor of 1 from the y-axis is

2
y=—e2 [C]
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Question 6

A dilation from the x-axisis y = Sin(x)
-2 2

A reflection in both axes is y = sin(-x) ~ sin(x)

A translation 5 units parallel to the y-axis is

2
y=

“sin(x)

A translation 3 units parallel to the x-axis is

-2 45
Y sin(x-3) "7
y
6T
4 .
2 4
— H——t— x
- -2 0 2 4 6
-2 4
_4 .
[C]
Question 7
flx) = A - Bsin(Cx+ D)
The amplitude is |B| =B
The period is 2% [E]
Question 8
Via the chain rule
Z—ch =2 x 0.5 sin(2x)2cos(2x)
= 2sin(2x)cos(2x) [D]

Question 9

ki

Area = 2} sin(x).dx = 2[-cos( %) + cos(0)]
0

Question 10

The equation of the tangent at x = -3 is
y =20x + 60,

f\iv

P00y H a0, 00 2

andatx=1y=-4x+4

L

w=-z.089980; +,890880

y =—4x + 4 and y = 20x + 60 intersect at

1

1
(-23,133).

A

¥E13. 333550

The gradients are —4 and 20.

Question 11
fox+h) =f(x) + h f'(x)
fex+h)—flx)=h f'(x)
2

=0.001 x _—2
(x+4)

[E]

[A]

[A]
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Question 12

f(x) = 23 + x has a point of inflection at x = 0.
f(x)=3x2+1
f(0)=

Flakl Flokz Flob:
N EET SR
g?zﬁnﬂer1ui¥1:H:

wMr=
whly=
~He=
~NE=

Hinirur
W=-2.ELE-7

Y=1.000001 [B]

Question 13

d

aloge(l - sinz(x))

_da 2
= log, (cos*(x))

_ —2cos(x)sin(x)
Cosz(x)

_ =2sin(x)
~ cos(x)

= —2tan(x) [D]

Question 14
g'(x)=2x+2
g'(x) intersects g(x) at x = -1.

g'(-1) =0 and the gradient of g'(x)=2.

II'I'Z'H"E'EE'CI'III'I

Hence g'(x) is not a tangent to g(x) atx =-1. [E]

Question 15
[(2x* +4)3dx

= f(8x6 +48x* +96x2 +64)dx

by the binomial expansion or otherwise

+32x3 + 64x + c,

_ 8x7 | 48x°
VAR

where c is a constant.

+32x3 + 64x +8

8x7  48x°
H oxX
ence 7 + 5

is an antiderivative [C]

Question 16

% is less than the exact answer.

JFix)dx=Br ek CBER

Hence the right rectangle rule must have been
used.

Try width 1 unit.
Area ~f(1) +f(2) + f(3)

L1 L
39 27

1
27 [A]

Question 17

Top curve minus the bottom curve.

[ (500~ Feopx+ [ (£ - g (D]
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Question 18

9C5(2x)* (-1)° =-126x16x*
= -2016x%
The term is —2016x%. [E]

Question 19

flx) =2+1-3x

The range is (0, o).

Lety=2+1-3x

Then the inverse is

The domain of the inverse is (0, o).

f1:(0, ®»)—R, where fl(x) = _ﬁ_,_l [C]
Question 20

y= loge(Zx +1)+3

x-intercept

Lety=0

0=log,(2x+1)+3

e3=2x+1

263
y-intercept
Letx=0
y=1log,(1)+3
=3 [A]

Question 21
3¢2* —17¢* + 10 =0
Leta=¢"
302-17a+10=0
(3a - 2)(a—5) =0

2

a=§ or5
exzéorex:S

x = 10ge(3) = 10ge(2) - loge(3) or x = log,(5)  [C]

Question 22
log,(2x) — 5logy(x — 1) — log,(y) =2

)=2

2
log,( ad )5

y(x-1

22Xy
y(x-1)

2x X
= = [B]
4(x-1°  2x-1)°

Yy

Question 23
Pr(X > 15) = normalcdf(15,1E99,10,3)
= 0.0478 [C]

Question 24
Hypergeometric distribution with N =16,
n=10,D=4,x=0,1 [C]
Question 25
Var(X) = E(X?) - [E(X)]?

= 4k — 4k?

Sd(X) = \/Var(X) =2k(1-k) [D]

Question 26

Recognise the symmetry; 0.7 + 0.15 = 0.85
InvNorm (0.85,1,1.5) = 2.555

M + k =2.555, k = 1.555 [A]
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Question 27

For binomial
E(X) =np, Var(X) =np(1 -p)

For hypergeometric E(X) = % ,

nD(N - D)(N -n)

Var(X) =

N%(N-1)
<np(l-p) [E]
Solutions Short Answer 2004 Question 2
Question 1 a1 Lz Lz
-C 1 | ——
: |2
{ iy 3
| B 7
| Lzii=1
: HuartickEeg
! X g=gxi+h i+ 4o
T X a=-.B491452991
4 12 b=.217vE3468171
! C=, 2243529744
: =-12.42735843
| le=28. 60683751
_ 4 3 2
Asymptotes and intercept shown [1A] y =—0.049x* + 0.517x° + 0.224x
Correct shape [1A] —12.427x + 28.607 [1A]
n=2k= % [2A]
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b

W=
w=-iz 4229911k +2H.606-

The gradient of the tangent is ~ -12.42735.

. . 1
The gradient of the normal is = 1242735~ 0.08047
The y-intercept is ~ 28.607.
The equation of the normal is
y = 0.08x + 28.61
correct to two decimal places. [2A]
c
. \‘\_.-f'_\

Haxirura

n=-g.56873  IY=E110REE?

Haxirura

n=6.8913911 I¥=1iz.011B74

Average rate of change ~ 12.01187 - 51.10559 [1M]
6.89139 — -2.56979

~—-4.13 [1A]

Question 3

a y
“T~3log,2
x=2
} X
0 1 2
Asymptotes and cuts on axes [3A]
' -3 3
b = — = 1A
S () 2-x x-2 [1A]
Question 4
a x=2+3x+2
x2=43x +2)
x2-12x-8=0 [1M]
r= 122144 - (4x1x-8)
2
_ 12+4176
2
= 6+2\/ﬁ as 6—2\/ﬁ is outside
the domain. [1A]

=

Inkcrseckion
n=lz.B>zxzk

¥=ig.exz3ek
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b Lety=2v3x+2

Inverse x =2,/3y +2

2

xz=3y+2
_x2 2
Y=1273

f_13 [0, ©) =R, Wheref‘l(x) = ﬁ_

12
6+2\/ﬁ x2 2 J
fO X - E_g X

[ 2 3 2 ‘|6+2\/ﬁ

WIN

X X
2 33"

= (62112 _(6+2V11)°  2(6+2411)
2 36 3

—16+ 44411
9

~32.2146

Calculator check

-

Flokl Flokz Flokz
iR Eesl 2205
=Nr=h

=N xEY -4
“Ny=

o=

“NME=

wNe=

JROxMx=zE 21461

[1M]

[1A]

[1M]

[1M]

[1A]

Question 5
a Pr(B=1)=1-Pr(B=0)
=1-0.493
= 0.8824
b Pr(B=31B=1)= Pr(B=3)
Pr(B=1)

_ 0518
T 0.8824

0.1503

[1A]

[1M]

[1A]
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