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3+v3  1-+3.
o 3_ﬁ|ntheforma+b\/Ewherea,bancc € R.

1. Simplify

2.0btain the solution setforx —1 < x%+ 3x < x+ 3.

3.(a) Write z = —V2 — V2 i in the polar form.

(b) Express ZZZ; fi in the form a + bi where z = —1 + 3i and Z is a conjugate of z.

-3 _
4.Solvelog 3x+10)— 1= Ton3 log3x.

5.(a) Given an arithmetic series is (1) + (— l) + (— i) + (— Z) + .+ (— E).

12 6

Find
(i The number of terms in the above series.
(i) The sum of all terms.

3 3
(b) (i) Express (16 + 32x)4 in the form a(1 + bx)+ where a an b € R. Hence, find the

3
expansion of (16 + 32x)* in ascending powers of x up to the term in x3.

3
(i) By substituting x = 0.01, evaluate (1.02)# correct to three decimal places.

10 7 4

-7 5 6
6.(a) Given matrix A = |10 5 2] and matrix B=| 20 —10 —20] such that AB=ml,
5 4 3 —15 5 20

where m is a constant and | is the 3 x 3 identity matrix. Determine the value of m
and deduce A1,
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(b) A factory produces three new paints, P, Q and R by mixing white, red and yellow

colours of paint according to a certain amount. The amount of colours(in litre) for a

tin of paint is given in the following table:

White(litre) Red(litre) Yellow(litre)
P 10 7 4
Q 10 5 2
R 5 4 3

The cost to produce a tin of paint P, Q and R are RM264, RM200 and RM158

respectively while the cost of a litre of white, red and yellow paint cost RM x, Rmy

and RM z respectively.

(i) Obtain a system of linear equations to represent the above information.

Hence, write down the matrix equation.

(i) By using the result from (a), determine the cost of one litre of white, red

and yellow paint used in the production of the new paints.

Kang Kooi Wei

Page 3



QS015 Session 2015/2016

UPS
1) Simplify 2 :g — ;:g in the form a + b+/c where a,b ancc € R.
SOLUTION
3+V3  1-v3 _ (3+V3)(3-v3)-(1-V3)(2++3)
2+v3  3-43 6-2v/3+3v3-3
_ (9-3V3+3vV3-3)—(2+V3-2V3-3)
3+/3
_ 9-3V3+3v3-3-2—/3+2V3+3
3+/3
_ 7+V/3
3+V3

(7+V3)(3-v3)
(3+v3)(3-V3)

21-7+/34+3+/3-3
9-34/34+3v/3-3

18—4+/3
6

18 443

6 6

;_26
3
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2) Obtain the solution setforx —1 < x? + 3x < x + 3.

SOLUTION
x—1< x4+ 3x < x+3

x>+ 3x>x—1 and x>+ 3x< x+3

x2+3x—-x+12=0 x24+3x—-x-3<0

x2+ 2x+1=0 x2+2x—3<0

(x+1)?2>0 (x+3)(x-1)<0

x €ER x=-3,x=1

(=0,-3) (=31 (1,0)

(x+3) - + +
-1 - = +
(x+3)(x-1) + = +

(_3'1)

O—— 0O

-3 1

Therefore solution set is {x: —3 < x < 1}
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3) (a) Writez= —/2— +/2iin the polar form.

zZ—- 51

(b) Express S in the form a + biwhere z = —1 + 3i and Z is a conjugate of
z
SOLUTION
@@ z= —V2—-2i

r=|z| = \/(—\/5)2 + (—\/E)z =2

p1Y2 T
a=tan \/7—4
0= +T[_ 3T

STy T

Polar form: z = r(cosf + i si ®)

<ol )i 5)

27-5i _ (~1+30) (~1- 3i)- 5i
2+i0 2+

(b)

_ (143i—-3i-9i?) — 5i
B 2 + i

[1-9(-1)%] - 5i

2 + i
_ 10— 5i
2+
_(@0-5)2-10
2+ D2-=-1)
20 —10i — 10i + 5i°
4 —2i+2i—i2
20—-20i -5
441
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_15-20i
-5

_ 15 20i
5 5
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4) Solvelog 3x+10)— 1= “;3— log3x.
SOLUTION
— 3 —
log (Bx+10)— 1= Ton3 log3x
log (B3x+10)— 1 3 log3 Log3
0 X — 1= +——%—-1log3x log, b _log
8 ZOQB & IOgab=l():7 9[0@3—@
log?2
_ 310932_
log Bx+10)— 1= Toms log3x
logsa=12>1log3=1
3log?2
log (Bx+10)— 1= 1 — log3x

log (Bx+10)— 1= 3log2— log3x

lgs; Bx+10)—3log2+1log3x=1

alogh =1logh® & 3log2 =10g23
log Bx+10)—log23+1log3x=1

(B3x +10)(3x)
§ =1

9x2 + 30x
log —s )= 1

9x2%+30x
(=) =3

lo

9x% + 30x = 24 logob=c > b=a

9x%2 +30x —24=0

Ox—6)(x+4)=0

x—9or X =
x—30r X =
Sincex>0, «x==
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5) (a) Given an arithmetic series is (E) + (— g) + (— E) + (— 5) + ..+ (— ?)'
Find
(i) The number of terms in the above series.
(ii) The sum of all terms.
3 3
(b) (i) Express (16 + 32x)+ in the form a(1 + bx)* where a an b € R. Hence, find
3
the expansion of (16 + 32x)+ in ascending powers of x up to the term in
x3.
3
(i) By substituting x = 0.01, evaluate (1.02)+ correct to three decimal places.
SOLUTION

a) i)

a) i)

@)+ )+ () () -+ (=)

4)_(1 +(1 +1)
6) " \12)T\4" "y
8_1 1 1

6 12 4" 7%
111 8
4"T12727 6
115

4" T

15,

n—7x

n =30

Sp =3 [2a+ (n—1)d]

ss0=7[2(55) + @0-1(-3)
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Ss0 = 15 (1) + (29)( 1)]
30~ [ 6 4
S30 == or -106.25
3 32x ;
. - _ 4
b) )  (16+32x): = [16 (1+ E)]
3
— 167 (1 + 32%)Z
- 16
3
= 8(1 + 2x)*
3 3
(16 + 32x)% = 8(1 + 2x)4
3 3/ 1 3\/ 1y/ 5
ol D, O B,
=81+ ST ]
- 2* 78" 16"
b) ii) x = 0.01
8(1+2 %—8[1+3 3 24 > 34 ]
( x)4 = 2x 8x 16x
3 3 3 5
8[1 +2(0.01)]% = 8 [1 +2(0.01) = 2 (0.01)% + = (0.01)° + ]
3 3 3 5
[1+2(0.01)]7 = [1 +2(0.01) = 2 (001 + = (001° + ]
3
[1.02]# = 1.014963
3
[1.02]= = 1.015 (3 decimal places)
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10 7 4 -7 5 6
6) (a) Givenmatrix A=|10 5 2|andmatrixB=|20 —10 -20]|such that
5 4 3 —15 5 20

AB=mI, where m is a constant and | is the 3 x 3 identity matrix. Determine the

value of m and deduce A~ 1.

(b) A factory produces three new paints, P, Q and R by mixing white, red and
yellow colours of paint according to a certain amount. The amount of colours(in

litre) for a tin of paint is given in the following table:

White(litre) Red(litre) Yellow(litre)
P 10 7 4
Q 10 5 2
R 5 4 3

The cost to produce a tin of paint P, Q and R are RM264, RM200 and RM158
respectively while the cost of a litre of white, red and yellow paint cost RM x,

Rmy and RM z respectively.

(i) Obtain a system of linear equations to represent the above information.
Hence, write down the matrix equation.
(i) By using the result from (a), determine the cost of one litre of white, red

and yellow paint used in the production of the new paints.

SOLUTION
10 7 4 -7 5 6
6a) A=110 5 2] B=120 -10 —20]
5 4 3 -15 5 20

[10 7 4][ -7 5 6
AB =10 5 2”20 -10 —20]

5 4 31L-15 5 20
10 0 O
AB=|0 10 O
[0 0 10
AB =101
m = 10
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6bi) 10x + 7y + 4z = 264
10x + 5y + 2z = 200

5x+4y+3z=158

10 7 4 264
10 5 2 200
6bil) X =A"1D
7 1 3
X 10 2 5 |[264
[y] =| 2 -1 =2 [200]
z 31 , |18
2 2

&~ x=RM10, y=RM12, z=RM20
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