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2017-1-JOH-LAKSAMANA

Section A [ 45 marks ]
Answer all questions in this section.

1 The functions fand g are defined as f: x — 2—x2,xeR,x£a andg:x > In(3—-x),xeR x<3.

(a) Given that the inverse function of f exists, find the largest value of a. For this value of a, determine f* and state it's

domain and range. [5 marks]
(b) Show that go f exists. [1 mark]
2 . . .
2 Express h(x):—2 in partial fractions. [4 marks]
(1+x)(1+x7)
Hence, expand h(x) in ascending powers of x up to and including the term in x3. [5 marks]
1 00 1 00
3 Given that matricesH={4 1 O0|andK=|z 1 0| whereKistheinverse of H. Find the value of z. Express x and y
a b 1 x y 1

in terms of g and b. [5 marks]

T, .7 4
[2 cos§+/sm— }

4 The complex number zis given by z = . Find the modulus and argument of the complex number

1 T .. T
—| cos——isin—
2 6 6

z. Hence, find the value of 23, [7 marks]

5 The parametric equations of a conic given as x =cos 20and y=4sin 6.

(a) Obtain the standard form for the equation of the conic. Name the conic. [3 marks]
(b) State the coordinates of the vertex, V and focus, F of the conic. [2 marks]
(c) Hence, sketch the conic. [2 marks]

6 The position vectors of the points A, B, Cand P are 2i +j +3k, i +3j + k, 3i —6j +6k and (2 — 2t )i+ (1 + 4t )j + (3 — 4t )k
respectively.

(a) Find the angle OBC. [4 marks]
(b) Find the value of t if CP is perpendicular to CB. [3 marks]

(c) Show that for all the values of t, the points P, A and B are collinear. [4 marks]



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

7 (a) The sum of first 5 terms of an arithmetic progression , where the common difference is non-zero, is 105. It is

further given that the first, third and fourth terms of the arithmetic progression are the first 3 terms of a
geometric progression.

Find the common difference of the arithmetic progression. [4 marks]
Deduce that the geometric progression is convergent. [2 marks]
aZ—n (bn _an)
(b) The sum of first n terms of a seriesis ———— ,b#a. Find the n-th term of the series. Hence, show that the
-a
series is a geometric series. [9 marks]
. . . L 5x : 5
8 (a) Find the solution set for the inequality 2 > 3. Hence, solve the mequallty| | 5 >3, [6 marks]
X— x|—
(b) The position vectors of points E, F, G and H are —3i, —j + 2k, —3i + 2k and i + k respectively.
(i) Find the equation of plane EFG in the formr.n =d. [4 marks]

(i) Find the perpendicular distance of H from the plane EFG. Hence, determine the volume of tetrahedron EFGH.

1
(You may assume that the volume of tetrahedron is 3 X base area x height) [5 marks]
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No. Marking Scheme | Marks
1 The functions f and g are defined as f: x — 2—x2,x €R,x<a andg:x >In(3-x),x€R x<3.
(a) Given that the inverse function of f exists, find the largest value of a. For this value of g, determinef_1 and state it's
domain and range. [5 marks]
(b) Show that go f exists. [1 mark]
(a)a=0 1
Letf(x) =y .. f_1 (x)=y.
2-xt=y
x2=2-y 1
x=1,2-y =x=—J/2—y sincex<0.
fiy)=—y2-y
i 1
LX) ==A2—x
Df,1={x:xS2,XeR}; Rf,1={y:y£0,yeR} 1,1
(b) Re= (—0,2] < Dg= (—0,3) ..go f exists. 1
2 | Express p(,)_ 2 in partial fractions. [4 marks]
h(x)
(1+x)(1+x2)
Hence, expand h(x) in ascending powers of x up to and including the term in x3. [5 marks]
A Bx+C 1
leth(x)=——+
1+x 147
A (1+x3) + (Bx + C) (14x) = 2 1
Whenx=-1,A=1
Whenx=0,1+C=2 ..C=1 1 (all 3 correct values)
Whenx=1,2+2B+2=2 ...B=-1
1 1-x
h(x)=——+ 1 (correct answer)
1+x 1+x°
h(x) = (1+x" + (1x) (1+x21 1
(1+x) = 1+(-1)x+ (_1)2(|_2) X%+ (_1)(_3|2)(_3) X34 = 1ox w3+, 1
(1) t=1-x2+... 1
h(x)=1-x+2-3+. .. +(1x) (1-x2+...)
=S1-x+2a3+1-x2x+x3+. .. 1
=2-2Xx+... 1 (correct answer)
3 . . 100 100 . . . .
Given that matrices H = 410 and K = 710 where K is the inverse of H. Find the value of z. Express x and y in terms of
a b 1 x y 1
agand b [5 marks]
HK =
1 0 0\(1 0O _ 100 1
4 1 0||lz 1 0[]0 10
a b 1){x y 1 0 01
1 0 0 1 00
4+7 1 o0/ |0o10 1
a+bz+x b+y 1 0 01 1
44+z=0 ..z=-4 1
a+bz+x=0 ..x=4b-a 1
b+y=0 ..y=-b
4 o]
2| cos—+isin—
The complex number z is given by S 3 3 . Find the modulus and argument of the complex number z. Hence,
1( T 71'\} >
—| COS— —1ISIn—
2 6 6
find the value of z3. [7 marks]
No. Marking Scheme Marks




24 . 1,1
|z| = =512 units
(0.5)°
13
arg(z) =4(m/3) -5(-n/6) = ? n 11
=1/6 rad. (since - < arg(z) < m) 1
3 3z 3z
2= 51z(cos£+isinﬁ =(512)3(cos—+isin— 1
6 6 6 6
=134217728i 1
5 The parametric equations of a conic given as x =cos 26and y=4sin 6.
(a) Obtain the standard form for the equation of the conic. Name the conic. [3 marks]
(b) State the coordinates of the vertex, V and focus, F of the conic. [2 marks]
(c) Hence, sketch the conic. [2 marks]
(a)sinB=y/4
x=1-2sin%0 ..x=1-2(y/4)? 1 (substitution)
y2=8(1x)
y’=4(-2)(x-1) 1
Conic is parabola 1
(b)Vz(llo)le(_llo) 111
(c)
y
N
1, 1 (shape, points)
> X
(6] 1
_/-2\/2
6 | The position vectors of the points A, B, Cand P are 2i + j+3k, i +3j + k, 3i —6j +6k and (2 — 2t )i + (1 + 4t )j + (3 — 4t )k
respectively.
(a) Find the angle OBC. [4 marks]
(b) Find the value of t if CP is perpendicular to CB. [3 marks]
(c) Show that for all the values of t, the points P, A and B are collinear. [4 marks]
- o 1
(a) OB.CB=(i+3j + k) . (-2i+9j -5k) = -2 + 27 -5 =20 1 (either one)
- -
08/=v1%2 +3% +1%2 =\11and |cB =+/(-2)% + 92 +(-5)> =4/110
1 (substitution),
ZOBC =cos ™+ 20 -sq00 1 (answer)
V11x4/110
i i 1 (either one
(b) CP=(-1-2t)i+(7+4t)j+(-3—4t)k; CB= -2i+9j -5k ( )
b oF 1 (scalar prod
CP.CB=[(-1-2t)i+ (7 +4t)j+(-3—4t)k]. (-2i +9j -5k) = 80 + 60t (scalar product)
80+60t=0..t=-4/3
N N 1 (answer)
(c) BA=i-2j +2k; PA=2ti-4tj + 4tk
- - 1,1
PA=2t BA 1
A'is the common point. .". For all the values of t, the points P, A and B are collinear. 1
7 (a) The sum of first 5 terms of an arithmetic progression, where the common difference is non-zero, is 105. It is further given
that the first, third and fourth terms of the arithmetic progression are the first 3 terms of a geometric progression.
Find the common difference of the arithmetic progression. [4 marks]
Deduce that the geometric progression is convergent. [2 marks]
2-n.n n
(b) The sum of first n terms of a series is w,bia. Find the n-th term of the series. Hence, show that the seriesis a
b-a
geometric series. [9 marks]
No. Marking Scheme Marks




(a) ;(Za+4d)= 105 -.a+2d =21

G.P.:a,a+2d,a+3d=21-2d,21,21+d
21 21+d
21-2d 21
~.21% =(21-2d)(21+d)
2d2 +21d =0
d(2d+21)=0
21

d =0 (rejected)ord= _2=
2

21+(-105) 1
21 2
Since |r| <1, G.P. is convergent.

r for G.P. =

02—(n—1) (bn—l _an—l) a3—n (bn—l —a

B3 5-1= b-a N b-a
aZ—n (bn _an) ~ a3—n (bn—l _an—l)
b-a b-a

C12—nbn _02 _a3—nbn—1 +02

n—l)

U, =

aZ—nbn _03—nbn—1

b—a b—a

=— w Un _ az—nbn—l
b—a
Upq = g2 (- pn-1)-1 _ 3-npn=2

Un B aZ—nbn—l

1(a+2d=21)

1
1 (concept of r)

1 (value of d)

1 (value of r)

1 (conclusion)

1 (Sn-l)

1 (expanding)

1 (simplifying)

1(factorizing), 1 (answer)

Un—l - 673—nbn—2 1
U, :az—n—(a—n)bn—l—(n—Z) —b/a 1 (b/a)
Un—l
u, . . . . .

is a constant free from n. .. the series is a geometric series. 1 (conclusion)
Un—l
(a) Find the solution set for the inequality >3. Hence, solve the inequality —— >3 . [6 marks]

x—-2 X|—2
(b) The position vectors of points E, F, G and H are —3i, —j + 2k, —3i + 2k and i + k respectively.
(i) Find the equation of plane EFG in the formr.n=d. [4 marks]
(i) Find the perpendicular distance of H from the plane EFG. Hence, determine the volume of tetrahedron EFGH. (You may
1
assume that the volume of tetrahedron is E X base area x height) [5 marks]
5x  3(x-2 1
@) 2 _3022) 4
X—2 x-2

x+3 1

>0
xX—2 1

o — ¥ X

-3 2 1 (both answers correct)
{x:xS—Borx>2}
x| < -3 (rejected) or |x| >2 1
{x:x<-20rx>2} 1 (both answers correct)

s
(b)i. EF=0OF—OE =—j+2k—(-3i)=3i—+2k )
S5 S 1 ( either one of the
EG =0G—-OE =-3i+2k—(-3i) =2k vector)
- -
EF x EG =-2i -6 1
r.(-2i-6j)=(-3i).(-2i-6j) 1
r.(-2i-6j)=6  ..r.(i +3j)=-3 1 (correct answer)
ii. Cartesian equation of plane: x + 3y +3 =0

No. Marking Scheme Marks
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