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Section A (45 marks)
Answer all the questions in this section.

1. Functions f(x) and g(x), each defined for —1 < x < 1, are given by
f(x) =In(1 —x) and g(x) = x2.
(i) Find f~1(x) and state its domain and range.

(i) Show that f(x) + f(—x) = fog.

2. Find X*_,(1 — 2r)? in term of n. Give your answer in a fully factorized

form. Hence, evaluate
75

2:(1—2ry

r=25

3. (a) Show that the determinant of the matrix

x> x 1
A= y2 y 1
z2 7z 1

is(y —x)(z—x)(y — 2).
If x =y = 2and z e R, deduce that A is a singular matrix.

(b) By substitutingx = 1,y = 2 and z = 3, find the inverse of matrix A.

4. Express the complex numbers V3 +i and 2 — 2i in polar form.

10 V3+i 10

. 3+i . 3 o
Determine (;/_;l) . Hence, solve the equation z3 = (2_—;) , giving

each answer in polar form.

5. The conic section given by 9y2 — 4x? + 18y + 16x — 43 = 0
(a) Express the equation in the standard form.
(b) Determine the coordinates of the centre, the vertices and the foci of
the hyperbola.
(c) Find the equations of the asymptotes and sketch the graph.

6. OA and OB are two vectors such that 04 = a + 2b, OB = 2a— b and
OA and OF are mutually perpendicular. a and b are magnitudes of a, b
respectively.

(a) Showthata.b = %bz —a?.
(b) If a has magnitude 4 units and b has magnitude 5 units, find the

angle between a and b.
Section B (15 marks)

[4 marks]

[3 marks]

[6 marks]

[4 marks]

[4 marks]

[9 marks]

[2marks]

[5 marks]
[2 marks]

[3 marks]

[3 marks]
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Answer only one question from this section

7. Polynomial P(x) = 2x3 + ax? + bx + 6 is divisible by (x — 3) but leaves
a remainder of —12 when it is divided by (x + 1).
(a) Find the value of a and b.
(b) Factorise P(x) completely.
(c) Solve the equation 6x3 + bx? + ax+ 2 = 0.
(d) Find the set of values of x such that P
PX)<(x—2)x—3)x+3)

8. Figure shows a tetrahedron.

z D (0.4,5)

7 C(04,0)

B (2,0,-2)

(i) Find the lengths of the edges AB and AC and the size of the angle
CAB. Hence, calculate the area of triangle ABC.

(i) Show that 4i — 3j + 10k is normal to the plane ABC. Hence find
the equation of this plane.

(iii) Write down a vector equation for the line through D
perpendicular to the plane ABC and find the point of intersection
of this line with the plane ABC.

[4 marks]
[2 marks]
[4 marks]

[5 marks]

[6 marks]
[4 marks]

[5 marks]
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Marking Scheme

Section A (45 marks)
Answer all the questions in this section.

1. Functions f(x) and g(x), each defined for —1 < x < 1, are given by
f(x) =In(1 —x) and g(x) = x2.

= 544051

(i) Find f~1(x) and state its domain and range. [4 marks]
(ii) Show that f(x) + f(—x) = f o g. [3 marks]
(i) let f7H(x) =y
flx) =y
In(1-y)=x M1
y=1-—¢*
f_l(x) =1—e* AL
Domain f = {xeRx < In2} Ad
range f ={yeR,-1<y <1} A
(i) f(—=x)=In(1+x)
feg=In(1-x?) e
fC)+ f(=x)=In(1 —x)+In(1+x)
=In[(1—-x)(1+x)] ML
=In(1 — x?)
= fog
2. Find ¥*_,(1 — 2r)? in term of n. Give your answer in a fully
factorized form. Hence, evaluate [6 marks]
75
Z (1 = 2r)?
r=25
(1-2r)?= ) 1-4) r+4 ) r? M
=n—4(@>+4<g(n)(n+1)(2n+1)> i
=%n(3—6(n+1)+2(n+1)(2n+1) .
= %n(Zn -1(2n+1) At
75 1 1
z (1-2r)?%= 5(75)(150 —1)(150+1) — 5(25)(50 -1((0+1) M1
r=25 At

3. (a) Show that the determinant of the matrix

x> x 1
A=(y2 y 1)
z2 7z 1
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is (y —x)(z —x)(y — 2).
If x =y = 2and z ¢ R, deduce that A4 is a singular matrix. [4 marks]
(b) By substitutingx = 1,y = 2 and z = 3, find the inverse of matrix A . [4 marks]
x? x 1
(a) Al =|y* y 1
z2 z 1
x? X 1
=ly2—x? y—x 0 e
z2—x*> z—x 0
_|yP-x? y—x
22— x2 71—« "
=0 -x)(@z-x)-(Z*-x*) (y—x) M
=G -0z-)y+x—z-x) "
=y —x)(z —x)(y — z)(shown)
(b)
1 1 1
A=14 2 1
9 3 1
|[Al=2-1)3-1)(2—-3) At
=-2
|2 1 _|4 11 14 21\
( 31 9 1 9 3 )
. 1 1 1 1 1 1
= —_ —_ M
adjoint A |3 1 |9 1 |9 3 1
|1 1 _|1 1 |1 1 /
2 1 4 1 4 2
-1 5 -6\
=12 -8 6
-1 3 =2
-1 2 -1
=5 -8 3
— 6 —2
Al= ﬁadjointA
-1 2 -1
_ 1 ( 2 3> s
2\6 6 -2
FOP
Al =
T2 + =3 At
3 -3 1
4. Express the complex numbers V3 +i and2—2i in polar form.
10 .10
Determine (;/E;l) Hence, solve the equation z3 = (%) , giving
each answer in polar form. [9 marks]
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z, = 2[cos% +isin %] I

B1

z,= 2[+/2 cos(— %) +i sin(—%)]

S R R

A\ 10 10
‘/§+l = L 00510(5—7[j+isin10(5—”j 1
2-2i 2 12 12 T
(1) 25nj . (257[)
=| — || COS| — [+I1SIN| ——
32 6 6
() o3
z’=| — || cos| —— |+isin
32 6 6 ML must

. incluoe
! 5 2wk
3 3
z= 1 cos 25—7[+27zk +isin 25—7[+2727’c
32 6 6
= ! cosl(—%ﬂ + 27#{] n l(_257r 272’]{]
Y2 ) 3\ 6
k=1, ZI:%[coszsﬂﬂ'sin 25”} L
24 18 18
.2
k=2, z, = [cos”—ﬂﬂs 7”} AL
2/ 18
k=3, z; = [00549—7[ +isi 49”}
2% 18 A
5. The conic section given by 9y? — 4x? + 18y + 16x — 43 = 0
(a) Express the equation in the standard form. [2marks]
(b) Determine the coordinates of the centre, the vertices and the foci of
the hyperbola. [5 marks]
(c) Find the equations of the asymptotes and sketch the graph. [2 marks]

(a) 9y2—4x2+ 18y +16x—43 =0
9y2 + 18y — 4(x?2 —4x) — 43 =0
I[(y+1)2—1]—-4[(x—2)>—4]—-43=0 ML
Iy + 1% —4(x—2)? =36
(y+1)? (x—2)>
9 1 “

(b) Centre=(2,—1)
=v4+9

AL

B
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(a) Find the value of a and b.

(b) Factorise P(x) completely.

(c) Solve the equation 6x3 + bx? + ax+ 2 = 0.

(d) Find the set of values of x such that P
PX)<(x—2)x—3)x+3)

7. Polynomial P(x) = 2x3 + ax? + bx + 6 is divisible by (x — 3) but
leaves a remainder of —12 when it is divided by (x + 1).

[4 marks]
[2 marks]
[4 marks]

[5 marks]

@) P(3) =0

544+9a+3b+6=0
9a + 3b = —-60
3a+b=-20——-(1)
P(—1) =-12
—2+a—-b+6=0
a—b=—-4——-(2)
(D +(2): 4a=-24
a=-6
~b=-=2

Therefore a = -6 and b = —2

(b) P(x) =2x3—6x2—2x+6
=(x—-3)2x%-2)
=2(x—-3)(x*2-1)
=2x-3)x—-1Dx+1)

(c) 6x3+bx*+ax+2=0
6x3—2x>—6x+2=0
3x3—x2—-3x+1=0
(x—1)Bx*+2x—-1)=0
x—-1DBx—-1Dx+1)=0

x=1,x==—orx=-1
3

Hence the solutionisx =1,x = § and x = —1

(d) P(x) < (x—2)(x—3)(x +3)

2 —-3)x—1Dx+1D) < (x—-2)(x—3)(x+3)
2 —-3)(x—1Dx+1D) - (x—-2)(x—3)(x+3) <0
(x=3)2x—-Dx+1)—-(x—2)(x+3)] <0
(x=3)2x*-1)—-(x*+x—-6)] <0
(x—=3)[x2—x+4]<0

(x—3)[(x—%)2+1:5 <0

ML

ML

Al

ML
BL

ML

ML

Al

AL

ML
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since x—lZZO,therefore x—12+E>OVxE]R
(x-3) ) 5

Hence,x —3<0=>x<3
. the solution set is {x:x < 3} AL

BL

. -2
(i) AB = <—1) Al
-1
_ (1
AC (—11) AL
3

. 2\ /-2
(ii) a.AB=<— 1 )(—1)=—4+1+3=0
3/ \-1

()()-

2x—y—3z=2
2x—y—3z=5

M1

M1

AL

S
[

8.

Figure shows a tetrahedron.

z D (0,4,5)

A (-3,0,00%;.. [/ € (0:4,0)

F B(20,2)

(i) Find the lengths of the edges AB and AC and the size of the angle

CAB. Hence, calculate the area of triangle ABC.

(i) Show that 4i — 3j + 10k is normal to the plane ABC. Hence find

the equation of this plane.

(iii) Write down a vector equation for the line through D

perpendicular to the plane ABC and find the point of intersection

of this line with the plane ABC.

[6 marks]
[4 marks]

[5 marks]

(i) AB = /52 + (=2)2 =+/29 AL
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