QS015 MODEL §

1. Solve the equation2> —5(2*)+32=0. [5 marks]
2. Solve the inequality 2(x +1) < x> =6 <4 —3x. [6 marks]
3. a) Given that log, 9 =a” and log, 3 =b. Express log, xy” in terms of a and b.

[3 marks]

. . z+4i . .
b) If z =5-2i, write the complex number 3 in the Cartesian and polar form.
—iz

[6 marks]

4. In a geometric sequence, the sum of the first five terms is 44 and the sum of the next

) 11 . . . d }
five terms is _E' Find the common ratio and first term of this series. Find also the

sum to infinity of this series. [7 marks]

1
5. Expand (l —x)E in ascending powers of x until and including the term in x°. State

the range of x for which the expansion is valid. Hence, by substitutingxzé,

evaluate +/7 correct to five decimal places. [11 marks]

6. a) The matrices 4 and B are given by
-1 21 -35 19 18
A=|-3 1 4|, B=|-27 —-13 45
0 1 2 -3 12 5

Find the matrix 4>B and deduce the inverse of 4. [6 marks]

b) Hence, solve the system of linear equations
X—2y—z=-8
3x—y—4z=-15
y+2z=4
[6 marks]
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Final Answers
1. x=3o0orx=>5

2. (-5,-2)

3 - —
) a’ " b
b) _2i6+§_2i : VZZ“ (cos(1.75) +isin(1.75))

4. ;/':_l’ a=64, S =%
2 3

o0

1 1 1

5. l-—x——x"——x"; —1<x<1;2.64575
27 8 16
2R3
121 0 0 N @l
2 v 6 2
6. a)  AB=[0 121 0|, 4"=| — -=
0 0 121 h
&, 1
111

b) x:_3ay:232=1
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Answer Scheme

277 —5(2%)+32=0
27(2)7 =5(2*)+32=0
Let y=2"

%y2—5y+3220

y? —40y +256 =0

(y=8)(y-32)=0
y=8 or y=32
2°=2% or 2" =2’

x=3o0orx=>5

2(x+1)< x> —6<4-3x

2(x+1)<x* -6 and
2x+2<x> -6

x*—2x-8>0

(x+2)(x—4)>0

Let x+2>0= x> -2

x—-4>0=>x>4

- +
o -
+
+
O >
2 4
- + +

(—0,-2)u(4,xo)

MODEL §

x*—6<4-3x
x*+3x-10<0
(x+5)(x-2)<0

Let x+5>0=x>-5

x=2>0=>x>2

- +
o,
+ +
O >
-5 i 2 .
(_5 B 2)
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b)

A
O
Q

Solution interval is ( -5,

log,9=a’ and log, 3=b
log, xy* =log, x +2log, y
1 2
= +
log, 9 log 9
1 2
= +
log. 9 2log,3
1

a* b

z=5-2i

z+4i  (5-20)+4
3—iz  3—i(5-2i)
_ 5+2

S 3-5i42°
_5+2i1+50
-5 1450

_ 5+251+2i+10i°

1+25
5 27,

=+
26 26

‘256+§Z \/( j ( j
2

% (cos(1.75)+ isin(1.75))

Arg, 0 =m—tan 1(

Polar form :

-2)

v
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4, S, =44

_ 5
ald=r) _ 4
1-7

(1)

11
Sy =S5 :_g

11
S —44=-

341
Sy

a(l—r" _ 341

1-r 8
a(l+r)1-7r") _ 3:1 2)

|

(2) =(D:

5.

For expansion valid
Fﬂ<1
-l<x<l1
1

X=—,
64
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37 ‘l‘lH‘le _L(Lf
8 2164) 8\64 16\ 64

J7=264575  (5dp.)

-1 2 1]-1 2 1]-35 19 18
=|-3 1 4|-3 1 4|-27 —-13 45
01201 2|-3 12 5
-1 2 1]-22 =33 77
={-3 1 4| 66 -22 11
0 1 2|-33 11 55
121 0 0
A’B=| 0 121 0
0 0 121

1 00
A*B=12110 1 0
0 01

AAB =1211
A(LAB =1
121
-1 1
A" =—AB
121
—-22 =33 77
:L 66 —-22 11
121
-33 11 55
2 3 7]
11 11 11
A7 = E _3 _
11 11 11
IEA
11 11 1]
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b) x—-2y—z=-8
3x—y—-4z=-15

y+2z=4
-x+2y+z=38
-3x+y+4z=15
y+2z=4
-1 2 1|x 8
-3 1 4|y|=|15
0 1 2|z 4
AX =C
A (AX)=4"'C
[ 2 3 7
1111
ol 621
11 11 11
3 1 5
TR TR
X -3
v =] 2
z 1
x=-3, y£L2g=

MODEL §
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