QS015 MODEL 10
1. a) Simplify 1+72 + 1-V2 . [2 marks]
1-42  1+42
b) Solve log, x+3log 2=4 . [4 marks]
2. Find the solution for 3% +74 >2. [6 marks]
x f—
L
3 a) By mean of substitution u# = x 2, or otherwise, solve the equation
1
x 24+2x'=15. [5 marks]
b) A complex number z=x+iy and its conjugate z are related by
|z — 1| = ‘E + 2i‘ . Given the argument of z is tan'(1.5). Find the complex
number z.
[6 marks]
4. The sum of the first two terms and the sum to infinity of a geometric progression are
48

- and 7 respectively. Find the values of the common ratio », and the first term

when r is positive.

b)

[5S marks]

9
. y . .21 .
The term independent of x in the expansion of (x + LZJ 1S 5 Find a.
ax

[4 marks]

. . . .2
In geometric progression, the first term is 18 and the fourth term is ~3 Find

the sum of the first n terms, S, . Find the sum to infinity of the progression and
the least value of n such that of the difference between S, and the sum to

infinity is less than 0.0001.
[6 marks]
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31 =2
6. Given A=|1 2 0
4 3 -4
Find
a) |4
b) adj A

¢) By using (a) and (b), find 4™

Hence, solve the following system of linear equations

3x+y—-2z=-1
x+2y=0
4x+3y—4z=2

Final Answers

1. a) -6
b) x=2or x=8

2. x<-18 or x>7

(-8 -2 4
6. a) —10 b) adjid=| 4 -4 -2
-5 -5 5

MODEL 10

[12 marks]
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Answer Scheme

1442 1-2

(1+\/§X1+\/5)+(1—\/5X1—\/5)

+
1—\/5 1+\/§

C1+2424241-24242 6

(l—x/EXHx/E)

b) log, x+3log 2=4

log, x + =4

log, x
(log, x)2 —4log, x+3=0
(log, x —3)(log, x—1)=0
log, x=3 or

x=2or
T x=2,8

3x+42
x=7
3x+4
x—=7
3x+4-2(x-7) >0
x=7
x+1820
x—=7

2

-22>0

1-2

log, x =1

x=2'

+
) |

o x<-18 or

3. a)

1
hence, x 2 +2x' =15
u+2u’ =15
2u +u—-15=0
(2u—5)(u+3)=0

u:é or u=-3
2

X

o] —
I

1
or =

=

[SHRVN SRRV

1
Jx

@48_ 7@

u=x ? SO u =x

-3 (rejected)

-1

=—6.

MODEL 10
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b) z=Xx+1y
|Z—JL:P*+24

|x+iy—1|=|x—iy+2i|

* .
z =x—1y

V=12 + 2 ={x* +(2-p)?

¥ =2x+1+y =x"+4-4y+y
4y —-2x=3

arg(z) = tanl(
X

j =tan"'(1.5)

= x=— and
J y

Y
X
3
=—X 2
y=5 ()
Solve (1) and (2)
3 9.
Lz=—+—1
4 8
_a(l—rz)_ﬁ
-7 7
=_“% By
1-r
By substituting (2) into (1):
7(1—r2):ﬁ
l—rzzﬁ
49
ool
49
r:il
7
For r:l __7
7 1
7
a=6

(1

x| o

(1)
(2)

MODEL 10
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9-r 9-r 9—r
Tr+l = 9Cr X" (sz — 9Cr (lj xr—18+2r — 9Cr (lj x3,,,18
ax a a

Term independent of x when 3r—-18=0

r=6
3
= °C, (lj _2
a 2
1.1
a 8
a=2
b) 0218, T4:ar =_§
181f3=—2
3 1 1
=—— = r=——
27 3

" 1
(-1 2 3
3
a 18 27
= S, = - N
1-r 1 2
[ -
3

ﬂ(lj <0.0001
23

1Y 0.0002
— <
(3} 27

nlo (1j<10 (O'OOOZJ
S 3 g 27
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6. a) |4 =-1(-4+6)+2(-12+8) =-10

b)
+(-8-0) —(-4-0) +(3-8)] [-8 4 =5
c,]=|-(-4+6) +(-12+8) —(©-4)|=|-2 -4 -5
+0+4) —-(0+2) +(6-1 4 2 H
-8 -2 4
nadia=[c,] =| 4 -4 —2
-5 -5 5
4 o
-8 -2 4 5 5 5
Z -10 5 5 5
-5 -5 5 1
2 2 2
3 1 =21x] [-1
1 2 0 (y|=l0
4 3 —4|z| |2
AX =B
X=A4"B o
_8
] -8 -2 47-1 45
——| 4 -4 —20]|=| =
Y1~ o 5
z -5 =5 51 2 3
L 2.
8 4 __3
V=5
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