MAYV Mathematical Methods Examination 1, Solutions, 2002

MAYV Mathematical Methods Examination 1
Answers & Solutions

Part I (Multiple-choice) Answers

1. E 2.D 3.D 4. C 5. D
6. D 7. B 8. C 9. B 10. D
11. C 12. E 13. A 14. A 15. E
16. B 17. A 18. D 19. A 20. A
21. E 22.C 23. A 24. E 25. A
26. D 27.B
Question 1 [E]
f(x) =7 —6sin (4x)
amplitude = 6
odo2m_T
period = )
Question 2 [D]
.2 3
20)==
sin“ (26) 1
sin(20) = i@
_T 2rn - _
20 = 33 +2nn(n=-2,-1,0,1)
g—_2t _2n _m _mm W 2m 51
6" 373" 6’6’3"3"76
Question 3 [D]

Y =4a.cos nx

period = 2n , amplitude = 1

Double: period =4n ..n= %
Amplitude =2
=y =2co0s(0.5x) -1

Question 4 [C]
Reflect y = tan x in the x-axis. A or C
There has been a horizontal and vertical
translation, hence C
Question 5 [D]
. . b
Turning point: x=— 2
-6
Substitute x = 1 into y = -3x% + 6 x — 3a
y=-3+6-3a
y=3-3a
Question 6 [D]
6
27-3)
X
6— T
General term: 6Cr(2x2) r(— é)
X
S 12-2r-r=0
sLr=4
2( 3)\*
_6 22
- C4(2x ) ( x)
- SCy(2P)*
=15x4x81
= 4860
Question 7 [B]

2logy x—logo(x+4)=1
= logz(xz) —loga(x+4)=1

1 .
= log2| g )=

x2

x+4-
=x?>-2x-8=0
=>x-4)(x+2)=0

=>x=4,-2

= 2

Note: -2 is not possible
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Question 8 [C]

32 _ 3%+l - 54

= 32 —3x3%¥-54=0
Leta=3"

a%> —30-54=0
(a-9)(a+6)=

a=9 or a=-6

3*=9 or 3*=-6
x=2

Note: 3% = —6is not possible.

Question 9 [B]
3x-5#0

Hence x = % is an asymptote.

The largest domain is (% , 0)

Question 10 [D]

y:—4(x+1)2

Inverse: x = — 4(y + 1)? -1

7
S e—1
.
X
.
.
L
.

Question 11 [C]

Note 2 and b are negative.

y= % has been reflected in the x-axis

y= —% and then translated —a units to the left

and -b units down.

1
xX—a

y=- +b

Question 12 [E]

The curve has a stationary point of inflection
at (B, C).

Question 13

Translation 3 to right .. B=-3

Substitute (7, -1) = -1= Alog, 4

T -1
log, 4
Question 14
f0)=-1
f2)=e?
e — -1
Gradient = 50
_e+1
2
Question 15

Whenx=m,y = _—nl =-T

From calculator: tangent is y = —x

=normal:y=x-2m
Question 16

Chain rule: d_y = 1 X sec? x
dx tanx

_ Cosx  secx
sinx =~ cosXx

_secx
sin x

Question 17

v=(J(2 1)) = (2 e

dy _ 3
i 2(x +1) X 2x

[ =

= 3x(x2 + 1)2

W[

= 3xy

Question 18

[A]

[A]

[E]

[B]

[A]

[D]

From calculator: note: point of inflection at x = 1
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Question 19 [A] Question 22 [C]
Use TABLE on calculator (or graphics a 1
calculator program). j Fidx=-% y

1 (x-2) 2

A= %[f(0)+ f0.5)+ f()+ f(15)+ f(2)+ f(2.5)] 1 .
= 231.01 square units [—:|

1 .

1 11 \

. ——+-=-= :
Question 20 [A] a-272 2 5 !

f(x) is gradient function of h(x) 1 __
I(x)=0whenx=-2.3 ~2(a - 2)?
W' (x) < 0 when x < -2.3 2a-2)?=1
W' (x) > 0 when x > -2.3 (@a—2)2 = %
Either A or D
3 a-2=+= 1
F)=(@x+1)°+2 2
1
h(x):'[((x+1)3+2)dx a=2= >
4
Hence A cannot be 2 + @
Question 21 [E] )
Question 23 [A]
e3% 41 From calculator:
J dx
e 1 3
=j(ezx+e_x)dx Area = .(E(Zx(x—l) )dx
2x =(0.289
_e L x
=5 —e it
Question 24 [E]
10a=1
a=0.1
EX)=1x02+2x04+3x%x0.3
=19
L~ ERX-1)=2x19-1

=238
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Question 25

Pr(correct) = 0.2
Pr(20 correct) = 33C20(0.2)20(0.8)13

= 313022083
Question 26
Pr (pair) = (bCZ)(nCO) + (bCO)(nCZ)
(b+nC2)

bb-1)+nn-1)
bG+nm)b+n-1)

Pr(pair) =

Question 27

invNorm (0.95) = 1.6449

1.6449 = 056

= 0=0.304

[A]

[D]

[B]

Part II Solutions

Question 1

4cos?x + 4sinx = 1
= 4 — 4gin%x + 4sinx = 1
= 4sin%x — 4sinx -3 =0

= (2sinx - 3) (2sinx + 1) =0

= sinx = % (not possible) or sin x = -1

2

Question 2

a. X2 +2x+2
(x+1)?
x2+2x+1-1+2

(x +1)2
(#1241
B (x+1)2

1

(x+1)2
1
(1+x)2

=1+

+1

b f,(0)= x% +2

c. (2, =)

M]

[M]

[A]

[AI[A]

[A]

[A]
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Question 3

a.

d=1
dy
dx
=0=3+2b+c

2b+c=-3 ... @
y=x3+bx2+cx+1
2=1+b+c+1

Sb+c=0 L @
Solve ® and @ simultaneously
b=-3,c=3
=y=x3-3x2+3x+1

=3x2+2bx + ¢

y=(x-13+2
Ify=0

= (x-1%+2=0
:>(x—1)3:—
—Sx-1=%-2
:>x:1+§/3

Question 4

b.

_8_
m—4—2

y=2x*-8
y=20" -4

=2(x2 = 2)(x? + 2)

= 2(x+42)(x=+2)(x* +2)
Wheny =0, x = 42

V2
f (2x* — 8)dx
G

(=18.10) for checking

A=

_o
-%n

_ 2><4f 8f) {2x—4ﬁ+8ﬁ]
5

[A]

[A][A]
[A]

M]

[A]

[A]

[AI[A]

M]

[A]

Question 5
Y 0 1 2 3 4
1 2 3 4
M0 T 1 10 T
[A]
E(Y)=3; E(Y?) =10 [A]
Var(Y)= E(Y?) - [B(Y)]?
=1 =0=1 [A]
Question 6
Pr(X>3)=1-Pr(X<2)
=1- bi df(10,0.4,2
] inomedf( ) IM]
=0.8327 (A]
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