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SMKKGV S1 2021

Section A [45 marks]
Answer all questions.

1 The function f'and g are defined by
f:x >x*—-1, xeR

1
g:x —>x—+1,xeR,x¢1

Find the composite function fg, and state its domain and range. [5]

2 The 1% and 2™, 3 and 4™, 5% and 6™,... terms of a G.P. are added up to form a new series.

Show that the new series is also a G.P. and find S,,. (7]
p -1 =2 (3 -5 4
3 LeteM=(1 1 =2 andM'lzz -1 1 0
1 g -1 1 -3 2

Find the value of p and of q.
Hence, solve the system of linear equations.

px—y—2z=17
x+ty—-2z=2
x+tqy—z=-3 [8]

4 Given that the complex number z and its conjugate z* satisfy the equation
zz* + 2zi = 12 + 6i. Find the possible values of z. [8]

5 The parametric equations of a curve are x =t — % andy =t + % By taking y* — x* or

otherwise, show that the curve is a hyperbola. [3]
Find
(a) the coordinates of the vertices and foci. [3]
(b) the equation of the asymptotes. [1]
Sketch the curve. (2]
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In the diagram above, OABCDEFG is a cuboid in which OA = 2 units, OC = 3 units and
OD = 2 units. Unit vectors i, j and k are parallel to OA, OC and OD respectively. The
point M on AB is such that MB = 2AM. The midpoint of FG is N.

(a) Express the vectors OM and MN in terms of i, jand k. [3]

(b) Find a vector equation for the line through M and N. [1]

(c) Find the position vector of P, the foot of the perpendicular from D to the line through M
and N. [4]
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Section B [15 marks]
Answer one question only.

7 (a) Find the set of values of x such that —2 <x’ —2x" +x—-2<0 [7]

(b) Sketch, on the same coordinate axes, the graphs of y=|x—3|,x €Rand y’>=x+3,
x>-3.

Hence, find the set of values of x such that |x -3 | > ~x+3 . [8]
8 Consider the points A(1, 0, 0), B(2, 2, 2) and C(0, 2, 1).
(a) Find the vector equation of the line L passing through the points A and C. [2]
(b) Find the vector CA x CB. [3]
(c) Find an exact value for the area of the triangle ABC. [2]
(d) Show that the Cartesian equation of the plane m;, containing the triangle ABC, is
2x+3y—4z=2. [3]

A second plane 1, is defined by the Cartesian equation m,: 4x — y - z = 4. L> is the line
of intersection of the planes ; and m5.
(e) Find a vector equation of Lo. [5]



SMKKGV S1 2021

SULIT+
MATHEMATICAL FORMULAE
Trigonomeirical identities
sin (A *B)=sindcosBtcosdsnB

cos{dtB)=cosdcos B +sindsinB

tand Ttan B
tan (4= B) =T Tt B

sin 24 =2 zin 4 cos 4

cos2d=cos’d —sinfd=Zcos’d —1=1-2=in’4d
2 tan A

tan 24 =T A

Sums of series
For an arithmetic series
S,=3n(a+£)=3n[2a+ (n-1)d]

L]

For a geomeiric series

s oal-r)

e 7=, a#l

Binomial expansions

(a+b]l"=a"+(;i)a"'lb+(;)a"'abz+ ...+(:)a""b'+ V. ez

nim - l}f— “+nl:n—1}---{n—r+1}x,_

(l+xf=1+nx+ T 5

ey o meEQ, =1

Conics

Parabola with vertex (h, k), focues (a+ b, k) and directrixx=—a+ h
(v— B’ =4a(x—h)

Ellipse with centre (h, k) and foci (~c+ h, K), (¢ + h, b), where & = a* — I’

-hy  G-B_

1
a B

Hyperbola with centre (. k) and foci (—c + h. k). (¢ + h, k), where ¢’ =a” + b

(x-hy G-k _

1
a B

954/1 [Lihat sebelah
*Kertas soalan i SULIT sehingga peperiksaan kertas ind tamat. SULIT=*
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Solution
1 fg)
- ()

-(2) -1

_ x%42x+1-(x2-2x+1)

(x-1)?

4x

———,XERx*+1

RRCESVER

4x

fg:x -
Domain of fg:{x:xeR,xil}

Range of fg = {y Ty —1}

2 Let the given G.P. has I* term = a and common ratio = r
Then, for the new series
Iterm, Uy =a+ar=a(l +r)
2™ term, Us = ar? + ar’=ar’ (1 + 1)
3 term, Us=ar* + ar = ar* (1 +r)

and so on

Up _ ar?®m=D(147)

XxXERx#1

Up—1  ar2m=2)(1+7)
=12 (constant)

~The new series is also a G.P. with 1% term = a (1 + ) & common ratio = 7’
_ a@+n)[(r*)"-1]

Sn=

r2-1

—a(1+r)[r?"-1]
(r+1)(r-1)

_ a[r?"-1]

r—1

p
3 MMm! :(1
1

% (3p + 1 -2)=1 or any equivalents

3p=3
p=1

%(3 - g -1) =0 or any equivalents

q=2

Bl

Ml

Al

Al

Al

Ml
M1

Ml

Al
Al

Ml

Al

M1

Al
M1
Al

[3]

[7]
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1 -1 -2\ /x 7
1 1 =2 (y) =1 2
1 2 -1/ 'z -3

x=-05y=-252z=-25

4 Letz =x+yi
andz = x—yi
Given zz* + 2zi = 12 + 6i

Xty x—yi)+2i(x+yi)=12+6i
x> +y? -2y +2xi =12+ 6i
Equating coefficient of imaginary parts,

Equating the real parts, x> + y> — 2y = 12

y?-2y—-3=0

y+Dy-3)=
y=-lor3

0

z=3+3ior3—i

5 Y -=(t+P- ()’
P =t 42—t 42—

V-x* =4
v,
4 4

2x=6

It is a hyperbola with vertical axis and centre (0, 0).

(a) Vertices are (0, -2) and (0, 2)
c=VETE=2V2
Foci are (0, -2v/2), (0, 2v2)

(b) Asymptotes are y =-xandy=x

Bl

Ml

Al

Al

Bl

M1
Ml
M1
Al

Ml

Al
Al

M1

Al
Al
Al
Ml

Al
Al

[8]

[8]
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A
A
_ A
y=-x—n
\\
A

correct shape & points D1
correct asymptotes D1

6 (1) OM = OA+ AM

=2i+]j Al
MN = MB + BF + FN Ml
=-i+2j+2k Al

(b) Vector equation for the line through M and N, r =2i + j + A(-i +2j + 2k) Al
(c) DP=0P — 0D
=2-Ai+t(1+21)j+21k-2k

=2-Di+(1+22)j+(=2+ 2k Bl
DP-MN=0

2 -2 -1
<1+2&>‘(2>=0 M1
-2+ 22 2

2+A+2+41-4+41=0

1=3 Al
The position vector of P = (2 —g) i+[1+ 2(%) i+ 2(%) k
=2i+Zj+3k Al
9 9 9

7 (@) 0<x’—2x*+x and X' =2x7+x-2<0 Ml

x(x?—=2x+1)>0 x2(x—2)+x—-2<0
x(x=1)*>0 (x=2)(x*+1)<0 MIM1
x>0,x#1 x<2 AlA1l

< 0]
O- O > Ml
0 1 2 X

Set of values of x ={x:0 < x < 2,x # 1} Al

[9]

[8]

[7]
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(dr-n=a-'n

e :

2x-3y+4z=-2+0+0 M1
2x +3y—4z=2 Al
(e) A vector which is parallel to the line of intersection between plane m; and m,
i j k
=[-2 -3 4 Mi
4 -1 -1

LR L Pl P L
=7i+ 14j+ 14k Al
=7 (i +2j + 2k)

To find a point on the line L:

2x+3y—4z=2
4x -y—z=4
Letz=0,2x +3y =2 -—---—--- (1) attempt to solve M1
4x —y =4 -=--m-- (2)
2(1)—(2),7y=0
y=0
x=1
~ (1,0, 0) is a point on L,. Al

The vector equation for Lo is r =i + (i + 2j + 2k) Al [15]
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