2020-1-ME-MUNSYI ABDULLAH
Section A [45 marks]

Answer all questions in this section.
1 The polynomial p(x) = 6x*— ax® — bx* + 28x + 12, where a and b are real
constants, has factors (x + 2) and (x — 2).
(a)  Find the values of @ and b, and hence, factorise p(x) completely. [4m]

(b) Given that p(x) = (2x — 3)[q(x) — 41 + 3x’], find q(x), and determine

its range when x €[-2,10]. [2m]
1
2 Find the expansion of /2 —x in the ascending powers of x until the term in x°. State the
range of values of x for which this expansion is valid. [4m]
1
.oXx== .
By taking 5, find /10 correct to three decimal places. [3m]
3. A system of linear equations is given by
x+2y+z=gq , 2x+py +4z = 3q, x+ty+pz=gq.

Where p and q are constants.

(a) Write the augmented matrix for the system above and reduce it to row-echelon form.
[4m)
(b) Determine the values of pand gsuch that the system has infinitely many solutions.
Using the values gand the smaller value of p obtained, find the solutions of the

system.
[4m]
arg(z) = 2—”
4 The complex number Z is such that zz = 64 and g2)= 3 .
(a) Find Z in polar form and deduce Zz > in polar form.

[3m]

(b) Find the complex numbers 1 such that

w=—4+ 4\/§i /in the form of 4+ pi . [5m]



5. The equation of a hyperbola is 16x* —9y* —96x —18y -9 =0.

(a) Obtain the standard form for the equation of the hyperbola [2m]
(b) Find (i) the coordinates of the centreC,

(ii) the vertex V) and the vertex V5,

(i11) the equations of the asymptote. [3m]
Sketch the hyperbola, and indicate the point C, %> ¥, and the asymptotes. [2m]
6. Relative to the originO , two points 4 and B have position vectors given by

a=14i+14j + 14k and b= 11i—13j+ 2krespectively.
(1) The point P divides the line AB in the ratio 2 :1. Find the coordinates of P. ~ [2m]

(11) Show that AB and OP are perpendicular. [2m]
(iii))  Find axp, where p is the vector OP , and give the geometrical meaning of|axp]|.
Hence write down the area of triangle OAP. [Sm]

Section B [15 marks]

Answerone question only in this section.

2i
7. Given that 22 = (1+3i)? .

(a) Find the real and imaginary parts of z. [4m]
Hence, obtain z, and z, which satisfy the above equation. [Sm]
(b) Given that z, and z, are roots of 5x* + ax + b = 0, where a and b are integers.
(1) Find the values of @ and b. [3m]

(i1) Determine z,, and deduce the relationship between z, and z,. [3m]

sina +sin 8 _Cot(ﬁ—aj

8. (a) Show that cosa —cosf 2 [4m]
(b) Use trigonometric identities to verify that
2tan o
sinf = 2 0
2
(1) 1+ tan 5 [31’1]]
1—tan? 0
cosO = g
.o 2
(11) 1+ tan 5 . [31’1]]
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1(a) p(x)=6x* —ax® —bx> +28x + 12
= (x+2)(x—2)(6x% + kx—3) Ml Quadratic factor
seen
= (? —4)(6x* + kx — 3)
Coefficientx : 28 =—4k = k=7 M1 | Comparing
Coefficient x> : —a=k = a=7 coeffiecient

Coefficient x2 : —bx=-3-24 = bh=27 Al COAofa&b
Sp(x)=x+2)(x—2) (6x2 + kx —3)

=(x+2)(x—-2)Bx+1)(2x—3) Al Factorize

completely

px)=2x—3)[gx)—41 +3x3]
(b) gx)—41+3° =(x?—4)GBx+1)
=33 +x*—12x—4
g(x)=x"—12x+37
g(@)=(x—6) +1

M1 Sub x=-2 and 10

C1<g(x) <65 Al
2 ) |
=2-x) 2
T (2-x)
1 1 x -1
=2 2(1-2) 2 Bl
> ( 2)
e ) - DD L
=2 - (- D)+ —2 2 (-2 + (- 5+
— 252 D2 2 D(2)(3
2= ) 000 A | o
1 o1 3 5
=2 l+—x+—x"+—x+..
N e VR TR TR Bl
the range of values of x for this expansion is validis {x | X€ER, 2 <x <2}
1
Subst. © 5, 1
1 _% 11 1., MI Sub nginto
1:2 [I+Z(§) 5(5) 128(5) +.-] his expension
B ,provided earlier
M1 obtained
1 1
— =—(1.05406
5 ﬁ( )
5
s B1
2 1.05406 Al
3 ﬁ( )
V10 = 3(1.05406)
V10 ~3.162 (correct to 3 decimal places)




(93q9q)

B1
3 (a) Ry =Ry — R,
Ry,=2R, =R, (q4q0)
~ Mil
P=—MR;+ Ry =~ R; (999)
p=2,3and q=0
z=t, (p—4)y+2t=0 IXIII
smaller value of p =2
Q2-4)y+2t=0
—2y+2t=0
y= t B1
x =73t
M1 | Choosing smaller value of p
Al
4(a
@ 7z = ’z‘z =64
2=8
20T 2 Bl Express in polar form
z=8 cos?ﬂ'sm?
M1 | Applied de Moivre’s theorem
z = SSCiS(IO—n]
3
- 32768cis(—2?ﬂj Al
= 32768(cos cos (— 2?”) +sin (— 2?T‘))
(b)
‘—4+4\/§i‘ =4 +(43)* =8 Ml
arg(—4+4\/§i) =m—tan' ﬂ = n
4 3
Al
w = 8cis(2?nj M1

Ml




,k=0,1,2

w = 2Ci8(%r) w, = 2cis(8§j w, = 2cis(147nj

. (2%/3+2k7r)
w=2cis| ——M8M8MM —

Al
w = 2cis(2—ﬂJ w, = 2cis(8—ﬂj w; = 20is(—4—nj
9, 9/, 9
w=1.5321+1.2856i,—1.8794 + 0.6840i,0.3473 —1.9696i
5.
@ 16(x* —6x)—9(y* +2y)=9 Ml Seen 16(x—3)* or 9(y+1)°
16(x—3)> —9(y +1)* =144
(x=3)" =9y +1) CAO
(x=3)" @+’ | (=3’ D', Al
32 4’ or 9 16
Sl [ORECENER Al
Al
(ll) I/l . (09_1) and V2 . (65_1)
Al
(iii) Asymptotes : 3y—4x+15=0,3y+4x-9 =0
5.(c)
Ea‘x y ,0//6
%A N .
“\9 W/, Hyperbola open right-left
Q\\o %*7 D1 | centred at fourth quardrant
! Centre, vertices and
> X asymptotes correctly shown
D1 | and labelled

6(i)




. (1-3i)?
(1-3i)°

2 2 2
(1430 (1430

a6 1p g M1 Multiply with conjugate
(1192 100 M1 Simplified
b . 2y _ 3 2y —_ 4
(b) SiRe (Z7) =5 Im (Z7) =5
Let Z=p+qi (p,q €ER):
SRR+ 2pgi = 2 - A AlAT
PP—q* = % ...... (1) and 2pqi=— 24—51(2)
2__4 _ 3
p 5 625p% 25 M1 Comparing his Re and Im
4_3,2_ 4
21’ 1 25P2 623 part
(P +25)(P"~35) =0
Since p* >0 Sopt=a
p=+%
z,=%3-Li  z,=2+1 Ml
Eliminating p or q
Ziisaroot : 52, +aZ, +b=0 M1 Fazct;)r(i)ze and choose
() <5 (E-2£) +a G-1) +b=0 p
3.2 _ _4_ 1, _
ttzathb=0 and —<-<a=0 AlAL
S.a=—4, b=1
s 42 _1i\_—241;
Zy=5-(5750)=5+s M1 | Substitute Z, into given
-.Z, and Zy are a pair of conjugates . (Z, = 23" equation
Ml Equating Re and Im part
Al
M1
M1
Al
8 (a) _
i ) 2sin(a+ﬁjcos(a BJ
sina+sin 3 2 2 M1
cosa —cos 3 —ZSin[a + ’BJsin[a -~ ,Bj
2 2
cos[a_ﬁ]
N2 ) Ml
—sin(a _Bj
2
") "
= —cot
2
B —aj
= cot|
co[ 5 Al




O)i) | sin0=2sinZeos

cos” —
= 238in —cos —
2 , 0
cos
2
2tang
_ 2
sec? o
2
2tan
_ 2
l+tan29
2
sin —
27
Ztang cos—
Gy | tewnd sl
2 1+ 2
cos” —
2

ZSinQCOS—
_ 2 2

cos? o +sin’ o
2 2

=sinf

cosb = 1—2sinzg
2

0 coszQ

- (1 —Zsinz—j g
2 cos??

2

0 ,0
sec’ — — 2tan‘5

sec’ 0
2

[tanZQ + 1j - 2tan? Q
2 2

,0
1+tan® —
2

1-tan® Q

_ 2
1+ tan® 0

2

Altenative

Alternative

Ml

Ml

Al

Ml

MIl

Al




sin” —
1— 2
1—tan® = cos? 0
_ 2
1+tan® — sin’ o
1+ 5
cos? —
, 0 0

=cos? — —sin? —
2 2

= COS Z(Qj
2

= cosf

3sin@ +cosO =2

2tan9 l—tan29

3 1+ >|=2
1+tan” — 1+ tan® —
2 2

0
sub tan—=+¢

2 1-¢°
3 + =2
[1+t2) [thj
37 —6t+1=0

r=§(3iﬁ>

=0.1835@1.8165

0
tan— =1t
2

% = tan ' (0.1835) % = tan ' (1.8165)

0 = 20.7968 0 =122.3348

Ml

Ml

Al

MI

Al
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