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1 0 1

1 GiventhatA= | 0 % -3 |. Show that A is a non-singular matrix for all real values
-4 0 k?

of k. [4 marks]

2 Use the trapezium rule with integrals of width 0.5 to find an approximation for

25
f 1 dx
1 1+Inx

giving your answer correct to 2 decimal places. [4 marks]

3 Given aand g are the roots of the equation x* — 28 x + 16 = 0. Obtain a quadratic
equation whose roots are Ja and \/E . [5 marks]

4  Giventhat Re(w)=1 and Re (lj :% . Find all the possible complex numbers of w.
w
[6 marks]
5 The equation of a curve is x* +xy +2y® = p, where p is a constant.
Find % in terms of x and y. [3 marks]
X

It is given that the curve has a tangent which is parallel to the y-axis. Show that the
y coordinate of the point of contact of the tangent with the curve must satisfy

216y° +4y*+p=0 [3 marks]

Hence, show that p < 5i4 [2 marks]

6 The function f is defined by

f(x)=x+l, x>1
X

(@) Show that f(x) increases as x increases [3 marks]
(b) State the range of f [1 marks]
(© Find an expression for f(x) [4 marks]
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7 Given a polynomial function P(x)=x3+2x2-3x-6,

(a) show that x + 2 is a factor of x® + 2x2 — 3x — 6, [2 marks]
(b) find the other two linear factors of this polynomial. [3 marks]
. . X*+2x*-3x-6
(c) hence, solve the inequality 1 <0. [3 marks]
X —
2 1 -2 4 -2 1
8 Matrices Aand B aregivenasA=|-1 1 -3|andB=|-11 2 -8]|.
-3 -2 2 -5 -1 -3
Find AB and deduce A™. [4 marks]

Hence, express the following simultaneous equations as a matrix equation and solve the
system of linear equations
2Xx +y-2z =3

-2Xx+2y—-6z =-14

-3X — 2y+2z =-5. [5 marks]
9 Prove that 9x* + 4y* —18x+16y—-119=0 is an ellipse [5 marks]
Hence, sketch the graph of 9x* +4y* —18x+16y-119=0 [4 marks]

10 A curve is given parameterically by the equations
X=2+t; y=1-t°
Show that the normal at the point with parameter t has equations
x—2ty=2t—t+2 [4 marks]

The normal at the point T, where t =2 cuts the curve again at the point P, where t = p. Show
that 4p®+ p—18=0 and hence deduce the coordinates of P. [5 marks]

Find the cartesian equation of the curve and hence sketch the curve. [3 marks]
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1
11 (a) Expand (1+x) 2 inascending powers of x up to and including the term in x°.

Using x = % find the approximate value of J2 correct to 5 decimal places. [5 marks]
(b) Express 2 21 1 in partial fractions. [4 marks]
r —_
Hence, find (i) >’ 21 [3 marks]
= 4rc -1
o 1
ii — 1 marks

12 (a) Givenacurve y=2+x—x’ and a straight line y=-x-1,
(i) sketch on the same coordinates axes, the curve and the straight lines,

[2 marks]
(ii) determine the coordinates of their points of intersection, [2 marks]
(iii) calculate the area of the region bounded by the curve and the straight line.
[4 marks]

Ya

_x+5\

Cx+1

y=1

x=1 X=2

v

(b) The region R shown in the diagram above is bounded by the curve

y= XL? the straight lines x = 1 and x = 2. Calculate the volume of the solid
X+

formed when the area is rotated through 2z radian about the straight liney = 1.
[6 marks]
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STPM 950/1, 954/1 (EXCEL 2010 JPNSabah)
Marking Scheme MATHEMATICS T & S (Paperl)

No. Answer Scheme Marks
1 1 0 1
A=l 0 1 -3.
2
-4 0 k?
1 1
Z -3 0 =
|Al=12 -0+ 2 M1
0 k2 -4 0
1
= Zk*+2
2 Al
since k>0, Vke®R either one statement to get M1
hence %k2+2¢0 M1
A exists, Both
A is a non-singular matrix statements Al
4
2 h=05
B1 for x
15 2 2.5 values
0.7115 | 0.5906 | 0.5218 Bl fory
values
21 1
| dx ~ = (0.5)[1+0.5218 + 2(0.7115 + 0.5906) M1
1 1+Inx 2
~ 0.25(4.1260)
~1.03 Al
4
3 a+p=28, af=16 B1 (Both)
2
(Vo +B) =a+2dayp+p M1
=a+pf+ ZJE\/E
=28+2(~/16) =36 AL
Ja+JB =6;
Ja Jf =4
wX2—-6x+4=0 M1A1
5
W.‘//WJ’W.COW
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Marking Scheme MATHEMATICS T & S (Paperl)

4 Letw=1+yi B1
1 1
w o 1+vyi
_ 1 1= yi
1+yi 1-vyi M1
1-vyi
1t V2 Al
w 1+yi) 4
11
1+y? 4 M1
1+y2=4
y2=3 2> y= 43 M1
w=1++/3i, w=1-4/3i Al
6
5 XXy +2y° = p --mmmmeeeeeee- (1)
3x2+xﬂ+y+6y2ﬂ=0 M1 Al
dx dx
(X+ 6y2)d—y =—(3x*+y)
dx
dy _-(3x*+y)
dx  (x+6Yy°) Al
If the curve has a tangent which is parallel to y-axis, then
X+6Y? =0 -mmmmmmmmmmomeeeeee 2 B1
Substitute x =-6y? into equation (1), hence
(-6y*)° +(-6y*)y+2y’=p M1
—216y° -4y’ =p
216y° +4y* +p=0 Al
Since y is real, and write quadratic equation in y°.
216(y*)* +4y*+p=0 M1
) (yis real
b”—4ac=0 or show
(4) —4(216)(p) >0, b*-4ac>0)
1
<— Al
P 54
8
http://ed/wjo?}wtatb/.com/
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Marking Scheme MATHEMATICS T & S (Paperl)

6 f(x):x+£, x>1
(@) | f
f(x)=1-—, Vvxx1 M1 for
X>21= iz <1
X
1
f'(x)>0
f(x) increases Al
b When x =1, f(x) = 2 and f(X) increases as x increases, B1
(®) (022, {y:y22)
(c) | Let y=f"(x)
f(y)=x
y+lox M1
y
y>—xy+1=0
2
W U SO M1
2(1)
+4/x% -
y=22NX 78 ; 4 Al
/2
Hence, y:¥, for x>2
f1(x) = w X> 2
B 2 T Al
8
7
(-2)2 +2(-2)2-3(-2) -6 =0 M1
@) ~ X +2isafactorof x3+2x2-3x-6. Al
(b) X3+ 2x2—3x -6 = (X+2)(x2 - 3) M1
= (X+2)(x++/3)(x—+/3) M1
The other two linear factors are x++/3 and x—+/3. Al
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-3 -2 2)\z -5

3 2
() X+ 2X _3X_6§O a1
x-1 d -
(2" line)
(x+2)(x+V3)(x=V3) _, M1
x-1 B (Any correct
method to
............ obtain
answer)
{x:—2§x£—J§, 1SXSJ§} Al
8
8 2 1 =2 4 -2 1
A=|-1 1 -3|, B=|-11 2 -8
-3 -2 2 -5 -1 -3
2 1 -2 4 -2 1
AB=|-1 1 -3||-11 2 -8
-3 -2 2 -5 -1 -3
7 00
=10 7 0 B1
0 0 7
AB=71 B1
A-lzls M1
7
4 -2 1
41
A =7 -11 2 -8
-5 -1 -3
4 21
7 7T 7
|un2z 8 Al
7 7 7
5 1 3
7 7 7
2X +y-2z =3
-2X+2y-6z =-14
-3x-2y+2z =-5
2 1 -2\(x 3
B1
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Marking Scheme MATHEMATICS T & S (Paperl)

2 1 -=2)(x) (3

11 3| yl|=|-7 M1
-3 2 2 )\z -5
X 4 -2 1)\3
z -1 -3){ -5
7
.
3
= -1 Al
1
x=3, y=-1 z=1 Al
9
9x? +4y? —18x+16y-119=0 B1 (2"
9(x* —2x) +4(y* +4y)-119=0 Ill\;el)
9(x* —2x+1)+4(y* +4y+4)-25-119=0 (3 line,
2 2 _ completing
9(x-1) +4(y+2)"-144=0 the square)
I(x—1)% + 4(y +2)? =144 Al (5"
—1)2 2 line)
16 36 line)
. . . Al |
It is an ellipse, with centre (1,-2) io(r::(\)/\?iihus
centre)
f
(1, 4) B1 for (1,4)
— I. & (11 _8)
/ ‘E/\ B1 for
: > X (-3-2) &
T
_________ .____-____I________. -_———— - -
(-3, -2) (1,-2) (5, -2) D1
! (Shape)
! D1
T (All
' (1,-8) correct)
9
hetp://edujoghuatly.com/
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10 X=2+t = % =1
y=1-t :ﬂ=—2t
dt
. . dy dy dt
Gradient of tangent is — =—-x—=-2t
PME a0 T ot ax Al
So, gradient of normal is %
Equation of the normal is
1
y-(@-t) ZE[X_(ZH)] M1
2ty —2t+ 2t =x -2t
X—2ty =2t3—t+2 Al
When t = 2, the equation of normal at point T is
Xx—=2(2)y=2(2°-(2)+2
x—-4y =16 M1
When t = p, the coordinates is (2+ p,1— p?)
Since P lies on the normal, then
2+p—4(1-p?)=16 M1
4p*+p-18=0 Al
(4p+9)(p-2)=0
p:—%,reject p=2 M1
. . 9 9 1 65
the coordinates of P is [2+ (=), 1— (- 2)?*]=(-=, ——
[(4)(4)](416) Al
From x=2+t; y=1-t*
t=x-2,then y=1—(x—-2)*> (quadratic function) Bl
y4
117/ i
/N > D1
AN
D1
-3
12
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Marking Scheme MATHEMATICS T & S (Paperl)

o RN e P

2 _
() @+x) 2=1+ o
1) 1 1
el | B | )
( 2)( 2 J( 2 j s M1
= X" +...
3!
=1—£X+§x2—3x3+... Al
2
Given x==
1 ,E \/—
(1+1)_2=(9j2= 8_2v2 B1
8 8 9 3
22 1(1) 3(1Y 5/(1)
—=1-—| |+l 5| =] -
3 2(8) slg) 16\8 M1
7723
8192
o A2=1.41412 Al
(b) 1 1
4r° -1 (2r-1(2r+1)
A B
= +
2r-1 2r+1 B1

1=A2r+1)+B(2r-1)

When r:i, 2A=1=> Azi
2 2

When r:—l, _2B:1:>|3:_l M1Al
2 2
: _l{ T } Al
4r’ -1 2| 2r-1 2r+1
ntp://edwjoshuatly.com/
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0 1 1 { 11 }
=dar--1 24| 2r-1 2r+1
o1 11 1 1
1- )+ (=-—)+(E-)+
zl( 3) (3 5) (5 7) B1
2 1 1 1 1
Ho o) o o)
. 2n-3 2n-1 2n-1 2n+1
_1, 1
2_ 2n+1 M1
~n
2n+1 Al
(i) =1 . 1[ 1}
2—=I|m— 1-
T Arc—-1 no=2 2n+1
—l Bl
2
13
12(a)
. y
()
D1
Must show
all
X intersections
D1
Must show
all
intersections
(i) 2+X—x>=-x-1 M1
x?=2x-3=0
(x=3)(x+1) =0
x=3, x=-1
When x=3, y=-4
When x=-1, y=0
.. the coordinates are (3,-4), (-1,0) Al
hitp://edw.joghuatly.com/
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3
(i) Area = “(2+ x—xz)—(—x—l)de M1
-1
3
=f(3+2x—x2)dx
-1
3 3
—|3xex X
), g
=[(9+9—9)—(—3+1+%)} M1
~10Z unit? Al
3
£ X+5
Volume = 7 | (—— —-1)*dx M1
(b) ﬁ-[(x+l )
2 2
:ﬂj(i] dx Al
1AX+1
2
=167 [ (x+1) " dx M1
1
1 2
—167| -
”[ (x+1)l Al
11
:8—”unit3 Al
3
14
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