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1.Find the values of x and y such that

5y—x=0

(1—log ¢ y)log x 5=1 [4 marks ]

2. Find the expansion of * 1-3X inas cending powers of xuntil the term in x3. Suggest one
1 +x
value of xthat enables _L to be estimated using the above expansion.
13
[5 marks ]
. 1 .

Hence, estimate 7—5 accurate to four decimal places. [3
marks ]

3.(2) Matrix Pis givenbyP =(*  *).

Find the values of m and n such that P> +mP +nl =0, whereland O is an2 x2
identity matrix and null matrix respectively.
Hence, find the inverse matrix of P. [5 marks]

1 2 -1
(b) Given matrix Q =(2 4 —2)
3 3 -2
Show that matrix Q is a singular matrix. [3 marks]

4.a) The complex numbers zand ware suchthat w=1+ia , z=-b—i . Where a and b

arereal and positive. Given that wz =3 -4/, find the exact values of a and b .

2 3

b) The complex numbers z and w are such that |2 =2, arg( 2) = - |w|=5, arg w= e
Find the exact values of
1) the real part of z and the imaginary part of z ,
ii) the modulus and argument of —- . [9

z

marks]

5.The parametric equations of a conic is defined as x =3tan 6 -6 and y =4sec 6 +5.

(a). Show the Cartesian equation of the conic represents a hyperbola. [3
marks ]

(b). Find the coordinates of the centre , vertices , foci and asymptotes of the hyperbola.
[4 marks ]

6. The planes m, and m, are defined by

3 2
m :Ir3|=8, nzzr.(4]=4
1 3
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(a) Find the acute angle between the two planes.

[3 marks ]

(b) Obtain a vector equation and the Cartesian equation of L, the line of intersection

of the two planes. [6 marks ]
Scheme:
1.Find the values of x and y such that
5y—x=0
(1—log ; y)log x 5=1 [4 marks ]
NO ANSWER MARKS | NOTES
Given that 5y—x=0
X=5Yiiii e (n
Giventhat (1—log ; y)log ,5=1
1
1—log,y =
log , 5
= log, x
= log 5 5y substit. M1 A1l
xX=5y
1—log,y = log,5+log,y
= 1+log .y
2log , y=0 ;
log 5 y=0
y=50 =1
From (1) , x=5x%x1=5
M1
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Al
(both)

4 marks

2. Find the expansion of ? 1-3x in ascending powers of xuntil the term in x3. Suggest one
1 +x
value of xthat enables _L to be estimated using the above expansion.
I3
[4 marks ]
Hence, estimate % accurate to four decimal places.
marks ]
NO | ANSWER MARK | NOTES
S
1 1 M1
13X —(1 3x)%(1 +x) °
1 +x
B3 GGG o
= X
[1 +%( -3x) +%( -3x)* +¥[ -3x)* +]
SEEEE
[1 209 +22 g SR IR Sep ]
5 1 2. 14 M1
= v w2 =23 = —y2 —3
(1 X -X 3X )(1 3x +9x 81X +]
_q 4 4, 140 , Al
13X 9X 81X
T T
(12 () "
1 +x 3
1-3x 1
1+x 3
1 Al
X ==
5
When x ==,
1 - AL AL 14001y
Bp=1ls) 56 &
Al
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Find the exact values of

1) the real part of z and the imaginary part of z ,

i) the modulus and argument of —- . [9
V4
marks]
NO ANSWER MARK | NOTES
S
4(a) w=1+ia, z=—-b—i M1 (subt)
wz =3 —4j
(U +ia)(—b—1i) =3 —4i
) ) ) B1
—b—i—abi +a=3+4j forthe 2
(a—b)—(+ab)i=3—4j equations
a—b=3....(1)
T+ab=4...(2)
M1 .
IR solving a
aT, b=—] and b
. . 3+ —3++21
Giventhat a,be R" .. a= " , b= ; Al both
(b) |z|=2, arg(z) =—£77:,:> z=20is(—£ﬂj
3 3
|W|=5, arg(w) =iﬂ',2 W=50is(iﬂ'j
4 4
. 2 1
@. R, (2) = 2003(——%): 2(——)2—1
3 2
B1
2
Im . (z) = 2sin (——ﬂ'j= —2[£j=_\/§
3 2
B1
i)l
5/ cos| —m |+isin| —7
. w 4 4
(iD). - = 2
z -2 (-2
|:2(cos (n’j+/sm (ﬂ'j)j|
3 3
w| 5 M1
z’ B 4’
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(b) Find the zeros of P(%).

marks]

©) Find all the real roots of ax® -29x* +bx? +9 =0

[2

[3 marks]

(d) Determine the set of values of xsuch that P(x) <5(2 +3x -5x?) [5 marks]

NO | ANSWER MARKS | NOTES
7 a) P(1) =a(1)® -29(1)* +b(1) +9 =0 B1
a +b =20
P(2) =a(2)’ -29(2)* +b(2) +9 =-49 Bl
4a +b =29
M1 Try to solve a,b
a =3,b=17 AlAl
b) P(X) =3x° -29x> +17x +9
P(X) =(x -1)(x -9)(3x +1) M1
x =1,x =9,x = 1 Al All correct
3
c) 3x° -29x* +17x +9 =0
(x? -1)(x? -9)(3x% +1) =0 B1
(x*-1) =0 (x2-9) =0 (3x2 +1) =0 M1 | Tryto getofx
x = #1 X = #3 (x)) # -%no real
root Al All correct
Hence, all the real roots of x=-3,-1,1 dan 3
d) 3x® -29x* +17x +9 <5(2 +3x -5x)
3x% -4x? +2x -1 <0 M1
(x -1)(3x* x +1) <0 M1
3(x-Dx -%]2 i3l <0 M
Since [(X %)2 +§]always >0, B1 | Mention only x-
1 real factor
(x-1) <0
x <1
Al

The set of values of Xis ¢y <13
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NO | ANSWER MARK | NOTES
S
Solution Mark Total Comment
Row 2 —row 2 —row 1
Row 3 —row 3 —row 1
8a
1 X x2
= 0 Jr — X “vz —_— xz
0 z—x z2-—x?
(v 2z x) | 1 v+ .1'| M1 Finding on= factar correctly
I 1 z1zx Al Two factors corrcet  correct worlg
_ ) ml Complete method to find third fact]
=(y—1)(c—2)z—y) Al 4 All carrect — any equivalent form
(y—x2)z—x)(z—y) — (3¢ —y*) x d=tB M1 Use of det AD = det A > det B — al
are det A =det AB ¥ det B or
det (AB)? =dat B! x det A
Hence det B = Y~ X E Xz - ¥)
(z—y)(z+y)
: (z—yl(z+y)
tB! - M1 - A _ ;
detB O 9 JE ) Currect use of del B1 = Jop ol
expression for der B° Numerator ¢
need to bz facrorised.
det B = (a+y) Al )
1B _{3'—xJLz—x) 3 CSO - Fully correct with fector cay
8b -
Solution Mark | Total Comment
det M = f‘ 3| _3|-‘1'- .'}lﬂ N 7| hY I Correct expansion by row or column
k1 T 1 K 3
i =(k —=3k)—3(4— 2k) +2(12 - 2k)
=12 Al CAO
(Constant/Independent of k and) therefore El 3 | Explamation mustrefer to non-zero
can naver aqual zero — hence non smzular answer and M1A1 mmst have been scored
1 4 225 .
3 k 3|3 | augment matrix -B1l
2 k 1|2
i
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