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Section A
[45 marks]

Answer all questions in this section.

. Sketch on the same coordinates axes, the graphs of y = |x — 2| and y = Vx + 4, x > —4.
Hence, solve the inequality |x — 2| > Vx + 4. [5 marks]

. Expand /% as a series in ascending powers of x, up to and including the term in x2. State

the range of x for which the expansion is valid. By taking x = 0.02, use the first three non-
zero terms of the series to estimate v 13 correct to four significant figures. [7 marks]

2b+1 a c¢c—-2
a) Determine the value of @ so that matrix | 2c¢ a? bc | is a symmetric matrix.

8 6 2c+1

[2 marks]
-2 1 b
b) Find the value of b if matrix | 1 3 0 | is a singular matrix. [3 marks]
-1 11 -6
. Express v/3 + i in the polar form. [3 marks]
Use de Moivre’s theorem, show that (V3 + i )12 +(V3-i )12 = 213, [4 marks]
Hence, find the roots of 2z3 — [(\/§ +1i )12 + (\/§ —1 )12] i = 0 in the Cartesian form.
[3 marks]

The parametric equations of a conic are x = 4sinf + 5and y = 3 cos 8 — 2 and
0<6<2m.
a) Find the standard form for the equation of the conic, and identify the type of conic.

[3 marks]
b) Find the centre and foci of the conic. [3 marks]
c) Sketch the conic and indicate its centre and foci. [2 marks]

The planes ; and 7, have equations 3x —y —z = 2 and x + 5y + z = 14 respectively.
Show that the point (4, 0, 10) lies in both planes. Show that the line of intersection, [; of m;

and 1, has equation r = 4i + 10k + A(i — j + 4k). [5 marks]
The line [, has equation r = 3j + 9k + u(i — 3j — k).
a) Show that [; and [, are perpendicular. [2 marks]

b) Find the coordinates of the point of intersection Q, between [, and ;. [3 marks]



Section B
[15 marks]
Answer any one question in this section.

7. The polynomial p(x) = ax3 — (1 + 6a)x? + 2(8a — b)x — 27 where a and b are real
constants, has a factor (x — 3).

a)
b)

©)
d)

Show that 7a — 2b = 12. [2 marks]
Write p(x) in terms of ¢ and x. Find the quotient in terms of @ and x when p(x) is
divided by (x — 3). [3 marks]
When p(x) is divided by (x — 4), it leaves a remainder of 13, find the value of a.
[2 marks]

With this value of a,
1) show that p(x) = 0 has only one real root. Find the set of values of x for which

p(x) > 0. [4 marks]
i1) express % in partial fractions. [4 marks]

8. The variables x, y and z satisfy the system of linear equations.

3x+2y+z=1
9x + 6y + 4z = k?
6x +4y —2z=k

where £ is a real constant.

a)
b)

©)
d)

Write a matrix equation for the system of linear equations. [1 mark]
Reduce the augmented matrix to row-echelon form. [4 marks]
Determine the values of & for which the system of linear equations has infinitely many

solutions, and find the solutions in the case when £ is negative. [7 marks]

Find the set of values of & for which the system of linear equation is inconsistent.
[3 marks]
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x—2=vVx+4 or —(x—=2)=vx+4

x=0,5

{x:x <0,x > 5}




1+2x
1-

—(1+2x) (1—x)

1 1 1
1+2x)z2=[1+= (Zx) + 2( )(Zx)z l OR M1
1 [ 1
(1-x)72= 1+( 2) (=) + 2( )( X%+ l
2 1)

[1+ (22) + 22 (20)% + H1+( )( —x) + 22 Ml
_ 1 2
—(1+x—5x +--~)(1+ Zx 42 x +- )
=14 x+ox?+x+2x% —2x% 4o

2 8 2 2
=1+§x+§x2+... Al
2 8

for [2x] < 1, |x| <% and for |x| <1
Expansion is valid for |x| < % Al

1+2(0.02) _ 3 3 )

/—1_(0_02) ~1+2(0.02) +2(0.02) Ml
\/5:2 ~ 1.0302 Ml

49
2V13 ~ 7(1.0302)
V13 = 3.6057

Al

=3.606 (4 significant figures)




Letz=+V3+i

|z|=\/m=z and Argz=tan"1%=% ﬁ}
z=2(cos% +isin%) Al
(V3+i)" =[2(cosZ+isin g)]lz OR

0507 = o os () + 13 ()] "
(V3+i) +(V3-1)" =[2(cosZ+ isinf)]12 +[2 (cos (= %) + isin (- %))]12 M1
e 2] 2 (2 1 (2 "
= 212[cos 21 + i sin 27] + 212[cos(—2m) + i sin(—2m)]

= 212[1 4 i(0)] + 2!2[1 + i(0)] = 21 Al
22— [(V3+1)" +(V3-1)"]i=0

273 —2Bi=0= 223=28 = z%=21% M1
2% = 212(0 + 1) = 2'2 (cos 3 + isin %)

2 = @235 [cos (Z-+ 2k + £ sin (Z-+ 2| M1
z=16[cos (2 + %) +isin (S +27)], k=0.1.2

k=0,2=16[cos(%) +isin(Z)] = 16 (L +il) = 83 +1)

k=12 =16 [cos (%) + isin (L) = 16 (- +i3) = 8(—V3 + 1)

k=22=16 cos(2)+lsm( )] =16(0 — i) = —16i

The roots are 8(v3 + i), 8(—=V3 + i) and —16i. Al

10




5a)

x =4sinf+5andy =3cosf — 2

sing =22 or cosf =22 Mi
4 3
Using sin? 8 + cos? 0 = 1
x—5 2 y+2 2 _
() +(5) =1
(x-5)? n +2)? _ 1 Al
16 9
This is an ellipse. Al
b la=4b=3
c2=42-32 =c=+7,-7 M1
Centre (5,—2) Al
) Al
Foci (5 +/7, —2) and (5 -7, —2)
c)
Label
0 2 4 6 8 10 _ Dl
C(5,—-2)
Py — ° ° ° . Shape
-D1
F(5—+7,-2) F(547,-2)




Whenx=4,y=0,z=10

3x—y—2z=34)-0—-10=2 orx+5y+z=4+50)+10=14 M1
Hence, the point (4, 0, 10) lies in both planes Al
3 1
n, =normalton; =| -1 or n, =normalton, =5
-1 1
i j k
nxn,=3 -1 —1|=(1+5)i-G@+1j+ 15+ Dk Ml
1 5 1
=4i—4j+ 16k
= Direction of line of intersection is i — j + 4k MI
Since point (4, 0, 10) lies in both planes, therefore (4, 0, 10) lies on the line of Ml
intersection.
Equation of line of intersection between the two planes is 7 = 4i + 10k + A(i — | Al
J + 4k) [Shown]
a) li:r=4i+ 10k + A(i—j +4k) and l,:r =3i+ 9k + A(i — 3] — k)
1 1
~1|-|-3|=1+3-4=0 MI
4 -1
Hence, [; and [, are perpendicular. Al
b) 0 1 3
Lyyr={3]|+u|l-3] andmy:r-|—-1)]=2
9 -1 -1
u 3
9—u -1
3u—3+3u—-9+u=2=pu=2 M1
Al

2
(3 — 3(2)) Coordinates of Q = (2, -3, 7)
9-2

10
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