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1 1
1. Evaluate m- T\/g .
2.  Solve the iequality x — 1 < x? — 3 <2x +5.
3. If log, (%) =3 log, 2 — log,(x — 2a), express x in terms of a.
4. (a) Expressz= —+/3— iinpolarform.
(b) Given that the complex number z and its conjugate z satisfy the equation
zZ + 2iz = 12 + 6i. Find the possible values of z.
5. (a) Given the first term of a geometric series is 40 and its sum to infinity is 60. Find
the sum of the first forty terms, Sy of the series.
(b) Expand (1_;)3 in ascending powers of x up to the term in x> and state the range
of x such that the expansion is valid. Hence, approximate (0.9).
1 1 »p
6. GivenamatrixT=|0 —q 1].
3 2 1

(@) Showthat|T|=1-q(1-3p).
(b) Find the values of p and q if |[T| = 6 and the minor for element ay, is -5.

(c) Hence, determine the inverse of T, T by using the adjoint method.
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1 1
1. Evaluate m- T\/g .
Solution
1 1
3-vV5 1445
1 <3+\/§> 1 <1-\/§>
3-v5\3++V5/ 1+/5\1-4/5
3+ \/§+ 1-+/5
T4 4
B 4
T4
=1
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2.  Solve the iequality x — 1 < x> — 3 < 2x +5.

Solution

x—1< x?—3 <2x+5

x>?—3>x—-1 and x>—3 <2x+5
x>—x—-2>0 x> —2x—-8<0
x+1Dx—-2)>0 x+2)(x—4)<0
A% =
x< —lorx>2 -2 <x <4
F H
< O O >
2 -1 Y 4

fx: —2<x< -1} U {x:2<x <4}
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3. If log, (%) =3 log, 2 — log,(x — 2a), express x in terms of a.

Solution
X
log, (;) =3log, 2 — log,(x — 2a)

x
log, (E) =log, 23 — log,(x — 2a)

loga (%) = l0ga (x —82a)

(%) - (x —8 2a>

x% — 2ax = 8a?

x?— 2ax —8a?>=0
(x—4a)(x+2a)=0
x=4aorx = —2a
Sincea >0, x # —2a

x =4a
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4. (a) Expressz= —+/3— iinpolarform.

(b) Given that the complex number z and its conjugate z satisfy the equation
zZ + 2iz = 12 + 6i. Find the possible values of z.

Solution

@ = (V3 + (D2 =2

= tan~! 1.z
=tan™" —= —
V3 6

5t

argument, g = %

Polar form,

o = 2cos (-5 + ssin(- )

(b) Let z = x + yi, Z =x—yi
(x+yi)(x—yi) + 2i(x +yi) =12+ 6i
x? — y%i2 4+ 2xi + 2yi? =12+ 6i

x4+ y2— 2y +2xi=12+6i

x24+ Y2 = 2y =12 e, (1)
2X =6 e (2)
x =3, 9+y%2— 2y=12

y-3)y+1)=0
y=3 y=-1

wz=34+3i, z=3-1
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5. (a) Given the first term of a geometric series is 40 and its sum to infinity is 60. Find
the sum of the first forty terms, Sy, of the series.

1
(b) Expand TEERE

of x such that the expansion is valid. Hence, approximate (0.9).

in ascending powers of x up to the term in x> and state the range

Solution
(@)  Se==, a=40
40 60
1—r
40_1
60
_1
"=3
_a(l—=r")
T 1—r
40
fi-()"]
S40_ 1
=3
S4_0=60
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b) (A-207°

(=3)(=4)

(=3)(=4H(=5)
2!

=1+ (=3)(—2x) + 3

(—2x)% + (=2x)3 + ...

=14 6x+ 24x%+ 80x3 + -

The expansion is valid when

[2x] <1

el <+
=3

09=1-2x
2x =005
[0.9]73 = [1—2(0.05)]"3
=1+ 6(0.05) + 24(0.05)% + 80(0.05)3

=137
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1 1 »p
6. GivenamatrixT=[0 —gq 1].
3 2 1

(@) Showthat |T| =1-q(1-3p).
(b) Find the values of p and q if |[T| = 6 and the minor for element ay, is -5.

(c) Hence, determine the inverse of T, T by using the adjoint method.

Solution
(a) Expansion along first row

IT| = aj1¢11 — Q12612 + a33€13
=15 -l el
= (=q=2)— (0-3)+ p(0+39q)
= —q—2+3+3pq
= 1-q(1-3p)

(b) Given
T =6
1-q(1-3p) =6
—q+3pq =5 i (1)
Minor,a,, = =5

HHE

1-3p= -5
p=2
—q+3(2)q=5

q=1
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UPS
(c) adj T =CT
+|—1 1 _|0 1| +|O —1|T
2 1 3 1 3 2
1 2 1 2 1 1
PR Pt Bl PR
1 2 1 2 1 1
+|_1 1| _|0 1| +|0 —1|
-3 3 371
3 -5 1
3 -1 -1
-3 3 3
[3 e _1]
3 1 -1
Inverseof T, T 1= T adj T
1[—3 3 3]
=—|3 -5 -1
6l 1 -1
1 1 11
2 2 2
1 s 1
2 6 6
1 1 1
L 2 6 6-
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