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MA1012 Solutions Semester 2 1999

1 (@) Book Work

(b) [a:=11, -1, 11, b

CROSS(a, b)

CROSS(a, ©)

[0, 2, 2]

[-1, 0, 1]

CROSS(a, b + ¢) = [-1, 2, 3]

CROSS(a, b) + CROSS(a, ¢) = [-1, 2, 3]

CROSS(a, CROSS(b, c))

(aTc)y-b-(G@TDb)-c

(€)  [oa := [-1,

-oa + ob =

-0a + 0oC =

CROSS(-0a + ob, -oa + oc)

r :- Nonscalar

1
i
=

» 0, 1]

1
i
=

» 0, 1]

[B3]

=1, 1, -1], ¢ == [0, 1, O]]

[M1,A1]
[M1,A1]
[M1,A1]
[M1,A1]

[M1,A1]
[M1,A1]

2], ob = [3, -2, 1], oc := [-2, 3, 111

(r-o0a) 7[1, 1, 1] =0

rvii, 1, 1] -2 =0

[x,y,z] v [1,1,1] -2

1,

[4, -3, -1]

[-1, 2, -1]
= [5, 5, 5]
=0

X+y+z-2=0

[M1,A2]

[M1,A1]

[M2,A3]

[M1,A1]

Total [25]
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2 (a)
N 0.75 0.25 U
DET ! 1 = 0.5
0 0.25 0.75 & [M1,A1]
N 0.75 0.25 U2 N 0.625 0.375 U
1 1 — 1 1
1 1 I | 1
0 0.25 0.75 & 0 0.375 0.625 & [Ml,Al]
No.75 0.25 0-1 N 1.5 -0.50
1 1 — 1 1
1 1 I | 1
0 0.25 0.75 & 0 -0.5 1.54 [M1,A2]
N AN 0.75 0.25 Un cu
IVECTOR} ! 1, n, [5, 10, 15, 20]}1°
) Abo.25 0.75 & 2
N N 0.515625 0.484375 U U
1§ 0.484375 0.515625 4 |
| § 0.500488 0.499511 U 1
1 ) 0.499511 0.500488 & !
| { 0.500015 0.499984 U |
i 0 0.499984 0.500015 & 1
i 0.5 050 i
0 6 0.5 0.5a a [A3]
N 0.5 0.50
0 0.5 0.54 [BZ]
()
1 2 30
i3 1 21
b3 2 14
AN1 2 30 G
DETI! 3 1 2§ - (- IDENTITY_MATRIX(3)! = - ¢+ 3-¢ + 16-¢ + 12
Abs 2 14 3
[M2,A2]
3 2
SOLVE(- ¢ + 3-¢ + 16-¢ + 12, ¢)
[c =-1, ¢ =-2,¢=6] [M1,A2]
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(b)
AN1 2 30 ¢
i i i
SOLVE!! 3 1 2 '-[x, vy, z] =-1-[x, Y, z1, [x, vy, 21}
[ I | 1 1
A3 2 14 £
K 5-01 U
' x =@l y = - 666666 z = @1 !
0 2 a
AN1 2 30U ¢
i i i
SOLVE!! 3 1 2 '-[x,y, z] = - 2-[x, Y, z1, [x, vy, 21!}
[ I | 1 1
Ab3 2 14 E
N 3-@2 3-2 U
! x =02 y=- 0600066 z = - 666660 }
0 5 5 &
AN1 2 30U ¢
i i i
SOLVE!' 3 1 2 '-[x, vy, z] =6-[x, VY, z1, [X, ¥, z]!
[ I | 1 1
A3 2 14 £
[ x=03 y=@3 z=@3] [M2,A4]
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3
(@)

zl =1 -

=)

z2 =1 + a2-7v

z1-z2 =82 + 1 +7-(G2 - 1)

z1 a2 1 A a2 1¢
66066 = - 66066 + 666 - T-106606 + 666}
z2 3 3 A 3 3 E
1 z1 ! a6
16606 = 6666
1 z21 3

z1-CONJ(z1) = 2

1 A &2 ¢C
PHASE(Zz1-22) = 666 - ATAN}6666"
4 A 2E

0.169918454727

PHASE (z1-22)

[A2@ (
(b) &%) =1, s0 ™™ (el =1 =1 [A1]
Hence z=re“%e®* = rd®+*@) [A1]
but r =|4 and q =argz so [A]]
z=[d®**9 hence Inz= InC|z|é‘2p'”a’gZ)n =InZ +Ing®*a9? [A1]
Inz=1n|7+i(2pk +arg2) [A1]
(C) - . - .
(cos(q) +isin(@))® = cos(x) +i sin(3) [A2]
3 2 2
IM((c + T-8) ) = s-(8-c -5s5) [A2]
22 2
s-(3-a(1 -s) -s) [A2]
2
s-(3 - 4-s) [A2]
2
SIN(®)-(3 - 4-SIN(®) ) [A2]
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4.

(@) F := SIN(X)-SIN(Y) + SIN(X-y)

d
66 f = y-COS(X-y) + COS(X)-SIN(Y)
dx
d
66 f = x-COS(X-y) + SIN(X)-COS(y)
dy
Ad ¢2 2
1007 F = -y -SIN(X-y) - SIN(X)-SIN(Y)
AdxE
d d
06 06 F = COS(Xx-y) - X-y-SIN(x-y) + COS(x)-COS(y)
dy dx
d d
06 66 T = COS(X-y) - X-y-SIN(x-y) + COS(x)-COS(y)
dx dy
[A2 @]
(b)
da dtfx dfy
dt da t
|4 : : |4 : :
—— =-2cosxsinx=- sin(2x) and — =-2sinycosy = - sin(2y) [A2]
x Ty
dz . 2 .
— =-2tsin(2x)- —sin(2
o (2X) . (2y)
$=-2tsin(2t2)- gsin(2|nt) [A2]
dt t
or
2-SIN(LN(L)) -COS(LN(L)) 2 2
- 6666660660600000000006006 - 4-t-SIN(t )-COS(t )
t
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2 2
f:=x +y +2-x+4y -3
ANd d U C
SOLVE} 166 £ = 0, 66 f = 0}, [x, yl} [M1,A2]
Addx dy a E
[x=-1y=-2] [A1]
Ad ¢2
160y f =2 [Al]
Ade
d d
66 66 f = 0 [A1]
dy dx
Ad ¢2
166! F = 2
AdyE
d=-4 [Al]
a=2
therefore alocal minimum at (-1,-2) [A2]
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5 (@
dy dx
- A2
y: o x(X*+1) [A2]
dy dx 1 X
—=|————F=/—- 5—d A2
Zy3 ZX(XZ +1) ZX X2+1 X [ ]
-2 2
_y7:I _In(x +1)+C (AZ]
b X +1 L, R(x*+)
y ©=2In < +Cc = y“=In v +C [A2]
c=1-1n2 [A2]
2 (x* +1)
y “=In ol +1 [A2]
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(b)
Obviously not

(ny+x)+ XY -
y dx

LN(y) + x

©
I

1
o
O
O

66 p
dy y

66 g = 666
dx y

an exact equation

2

X
x-LN(y) + 6666

2

W Q@

p dx

W Q@

X-LN(Y)

2

X
\LN(y) + 6666 = ¢

2

q dy

X

N c/x - x/20
Oy = é a

c/x - x/2
y 1= &

(LN(Y) + X)-y d

,,,,,,,,,,,,,,,

X dx

[AZ]

[AZ]

[A3]

[M1,A3]

[A4]
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6 (@ (@) nP-3m+2=(m- )(m- 2)=0 [A4]
(i) y = Ae* + Be* [A€]
(b)
Y(X) := a-SIN(X) + b-COS(x) [M1,A2]
Ad C2 d
1007 Y(X) - 3-60 Y(X) + 2-Y(X)
AdxE dx
(b - 3-a2)-COS(X) + (a + 3-b)-SIN()
N 1 3 U
SOLVE([b - 3-a =0, a + 3-b = 1], [a, b]) = } a = 6666 b = 6666 }
0 10 10 a
1 3
6666-SIN(X) + 6666-COS(X) [M3,A3]
10 10
X 2-x A 1 3 ¢
a-é + b-&  + '6666-SIN(X) + 6666-COS(X)! [A2]
A 10 10 E
X 2-x A 1 3
Y(X) = a-é + b-&  + 16666-SIN(X) + 6666-COS(x)}
A 10 10 E
Ad C2 d
1661 Y(X) - 3-66 Y(X) + 2-Y(X) = SIN(X) [M1,A3]
AdxE dx
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