QS015

MODEL 1
Evaluate L [4 marks]
3-/5 1445
Solve the inequality x —1<x? —3<2x+5. [6 marks]
If log, (izj =3log, 2 —log,(x — 2a), express x in terms of a. [7 marks]
a
a) Express z = —/3-iin polar form.
[3 marks]
b) Given that the complex number z and its conjugate z satisfy the equation
zz+2iz=12+ 6i. Find the possible values of z.
[4 marks]
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, S,, of the series.
[5S marks]

1 . . .
b) Expand ——— in ascending powers of x up to the term in x° and state the

(1-2x)

range of x such that the expansion is valid. Hence, approximate (0.9)73 .

[8 marks]
1 1 »p
Givenamatrix T={0 —¢q 1
3 2 1
a) Show that |T| =1-¢(1-3p). [3 marks]
b) Find the values of p and qif |T | = 6 and the minor for element a,, is —5.
[4 marks]
c) Hence, determine the inverse of 7, T~ by using the adjoint method.

[6 marks]
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Final Answers

1. 1

4. a) z= 2{005(— 5—”) + isin(— S—EH
6 6

b) z=3+3i , z=3-i

1
b)  1+6x+24x +80x° +... |x|<E ;137
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Answer Scheme

| 1 (3+\/§J_ 1 (1—\@}
' 3-Y5\3+45) 1+4/5(1-45

_ 3+\/§+(1—\/§)

4 4

2. x—1<x?-3<2x+5

x2-3>x-1
x2-x-2>0

(x+1)x-2)>0

ANV
(— oo,—l) ) (2, oo)

Final solution :

x2-3<2x+5
o
x°—2x—-8<0

(x+2)x—4)<0
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log,, (%) =3log, 2 —log, (x —2a)
a

loga[

X

a

=log, 2° —log, (x—2a)

) ee 5]
a’ £a x—2a

8

 x-2a

x? —2ax = 8a*
x2 =2ax-8a> =0
(x—4a)x+2a)=0

x=4a

or x=-2a

Since a >0, x#—2a

b)

x=4a

r=A ) 1) -2

ac—tan_ll—z
V36
Sx
oarg, 8= ——
s 6

Polar form : z = 2(cos(— 5?7[] +1i sin(— S%D

Let z=x+yi, sz—yi
(x+yi)(x—yi)+2i(x+yi):12+6z’
x? = p%i% 4 2xi+2yi% =12+ 6i

x24+y? =2y +2xi=12+6i

wz=3+43i, z=3-i

MODEL 1
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5 a)
b)

6 a)
b)

S, = , a=40
—r
40 _ 60
1-r
40 1
—=1-r r=—
60 3
Sn:al—r”
1-r
40
40{1—(? :l
3
Sypy=—"—""""==060
1
1—=
3

MODEL 1

(1-22) =14+ (-3)- zx)+%(!‘4)(_ 202 +%(_ 2P .

—146x+24x% +80x> +...

This expansion is valid for |2x| <1 then |x| < %

09=1-2x
. x=0.05

[1-2(0.05)] = 1+6(0.05)+24(0.05)* +80(0.05)°
=137

Expansion along the first row

-q 1 0 1 0 —g¢g
T|=1 =)
m=1, 1‘ ‘3 1‘”’3 2
=(~¢—-2)-(0-3)+ p(0+3q)
=—q—-2+3+3pq

=1-¢(1-3p) shown
Given [T|=6

1-¢(1-3p)=6
—q+3pg =5 . (l)

Minor, a,, =-5
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1-3p=-5 = p=2

Substitute p =2 into (1) ;

—q+32)g=5 = q=1

Lop=2, qg=1

adj T=C"
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