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Instructions to candidates:

Answer all questions.

Answers may be written in either English or Bahasa Malaysia.

All necessary working should be shown clearly.

Non-exact numerical answers may be given correct to three significant figures,

or one decimal place in the case of angles in degrees, unless a different level of accuracy is
specified in the question.

Mathematical tables, a list of mathematical formulae and graph paper are provided.

This question paper consists of 5 printed pages.
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Mathematical Formulae for Paper 1 Mathematics T / Mathematics S :

Logarithms : Integration :
log, x
log, x=—2~
log, a J-uﬂdx:uv—jv@dx
dx dx
Series : )
-1 —xdx:]nf(x) +c
;r—an(n+l) '[f(x) | |
n 1 1 S X
272=én(n+1)(2l’l+1) Ja2+x2 d.x:;tan (Zj‘}‘c
r=1
S5 1, 2 J‘;dx:sin_l X +c
rzlr :Zn (n+1) /—az—xz a

Series:

(a+b)' =a” +£Yja”‘lb+@ja"‘2b2 +~~-+(nja”"b" +---+b", whereneN

7

(1+x)" =1+nx+

r!
Coordinate Geometry :

The coordinates of the point which divides the line joining (X1 , y1) and (X, , y») in the ratiom : n is
nx, + mx, ny, +my,
m+n =~ m+n

The distance from (x,,y,)to ax+by+c=0 is
|axl + by, +c|

(4% + b2 Trigonometry :

sin(4A+ B) =sin AcosAtcosAsin B

Numerical Methods : cos(4+ B) =cosAcosB Fsin Asin B
tan A ttan B
- i i _0- |tan(A£tB)=——
Newton-Raphson iteration for f(x)=0: ( ) 1T tan A tan B
RAC)) cos2A4 =cos® A—sin® A=2cos’ A—1=1-2sin> 4
J'(x,) sin34 =3sin 4 —4sin’ 4

cos3A=4cos’ A—3cosA

Trapezium rule :

b—a

J.hf(x)dxz%h[yo £2(, 4yt v, )+v,] wherey, = f(a+rh)andh =
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1.

If A, B and C are arbitrary sets, show that [(4'"C) U (B'NC)]u(ANBNC)=C.[4 marks]

2
Using trapezium rule, with five ordinates, evaluate Iln(l+ X? )ﬂx , glving your answer correct
1

to three decimal places. [4 marks]

Solve the following inequalities.
1 1

a >0 3 marks
®) x=5 x+2 [ |
(b) |3x—2| <x+5 [3 marks]

: e d’y dy
Given e'y=sinx , show that —+2—=—+2y=0.. [6 marks]
X

x? ,0<x<1

The function f is defined b x) = .
4 y 1) {3—2x,1£x<2

(2) Find lim /(x) and lim /(x).

Hence, show that f is continuous at x = 1. [4 marks]

(b) Given the function g is periodic with period 2 and g(x) = f(x)for 0<x <2,
sketch the graph of g for —2 <x < 4. [3 marks]

2

Given the complex number z = p—3i, pe R, i’ = -1 such that z 3 is a real number,
—3i
(a) simplify the complex number z* in terms of p, [1 marks]
(b) determine the possible values of p. [4 marks]
If p<0, find
22
(c) the real number , [1 mark]

(d) the argument of z. [2 marks]
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7.

The circle C has the equation 3x* +3y* —6x+12y—60 = 0. The equation of the straight line

[is 2y =x+5.

(a) Find

(i) the coordinates of the centre of C and the radius of C.

(i1) the distance from the centre of C to the straight line /.

[3 marks]

[2 marks]

(b) Given that the straight line / intersects the circle C at A(x,,y,)and B(x,,y,) such that

x, <x,, find

(1) the coordinates of the points A and B,

(i1) the value of & if the points A, B and (0, k) are collinear.

3xt +2x% +1 1-x2

It is given that 3 can be express as f(x) +—

(a) Determine f(x).

2

(b) Express as sum of partial fractions.

X +x

23x* +2x% +1 9 111(4]
5

¢) Showthat | ———dx=—+
© v J“ x>+ x 2

4 l 2
Expand

(1-x)’

Given that the first four terms in the above expansion are 1 + 2x + 4x” + 6x°, find

(a) the value of a ,

(b) the set of values of x for which the expansion is valid.

. . 1
(c) the value of /17 correct to three significant figures by taking x = 3

X +Xx X+ X

in ascending powers of x up to and including the term in x’.

[4 marks]

[1 mark]

[4 marks]

[4 marks]

[4 marks]

[2 marks]

[2 marks]

[2 marks]
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10.

1.

12.

-

. . . 1 2
The equation of a curve is given by ¥y = -— x"

(a) Show that there exists only one turning point and determine the nature of this point.

[4 marks)

(b) Determine the respective intervals for which the curve concaves downward and concaves
upwards. [4 marks]

(c) Sketch the curve showing clearly its asymptote. [3 marks]

The polynomial p(x) = 6x4 + ax3 + bx2 + x — 1, where a and b are real constants

has a factor (2x — 1). The derivative of p(x) with respecttox, p'(x), leaves a remainder
—76 when divided by (x + 1).

(a) Find the values of a and b. [6 marks]

(b) Explain why 1 is a zero of p(x).

Hence, solve the equation p(x) =0. [4 marks]
(c) Find the set of values of x such that 2p(—x) <0. [3 marks]
3x° —2x—-1
2 0 -1 15 -1 -4
Giventhat M= 0 2 1 [and N=| -1 15 4
-1 1 2 -4 4 16
(a) Show that M is a non singular matrix (i.e the inverse of M is defined). [2 marks]

(b) Determine the matrices N — 6M and M(N — 6M).
Hence, find the inverse of M. [Smarks]

(¢) From the inverse of M in (b), find the adjoin of M [2 marks]
(d) Use all the information above, solve the simultaneous equations
20x —10z=-100

20y + 10z = 300
~10x + 10y + 20z = 200 [4 marks]

===ZID 07 ZUESTION PAPER===
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Mathematical Formulae for Paper 2 Mathematics T :

Logarithms : Integration :
log X_Iogbx
) log, a J'uﬂdx:uv—_[vd—udx
dx dx
Series : £()
noq T gx =
Sr=Lnn+) jf(x) dx=1In| f(x)|+c
= 2
n 1 1 1 X
Zrzzén(n+1)(2n+1) Ia2+x2 dx=gta” LEJJFC
r=1
-3 1 2 dx:sin‘1(§J+c
r:1r _4n (n+1) I 2 — %2 a

Series:

n n n
(a+b)" =a" +L1Ja”‘lb+[2Ja”‘2b2 +~--+LrJa“"b’ +---+b", whereneN

Coordinate Geometry :

The coordinates of the point which divides the line joining (X; , y;) and (X2 , y2) in

the ratiom : nis

ny, +my,

nx, +mx,
m+n

J

m+n

The distance from (X;,Y,) to ax+by+c =0 is

|ax, +by, +c|

va? +b?

Maclaurin expansions

@+x)"=1+nx+

e)(

In(1+x):x—X?+——

n(n|—1)x2 . n(n-1)---(n—r+1) N

+---, where |x|<1
r!

2 r

X X
:1+x+§+...+—+...

r!

2 3 r+1 . r
); ...+%+...,—1<x£l
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Mathematical Formulae for Paper 2 Mathematics T :

Numerical Methods : Correlation and regression :

Newton-Raphson iteration for f(x)=0: Pearson correlation coefﬁcient:

X

Trapezium rule :

f(x,) Z(X nyI

r =

=X, ——
f (Xn) \/Z Xi_X yi_ﬁ_/)z

Regression line of y on X :

b 1
[, F0qdx= Zhlyy + 20y, + Yo 0+ ¥p1) + Y] y=a+bx

wherey, = f(a+rh) andh=b_Ta Z(Xi —;Xyi —;l)

where b=

> (- xJ

a=y-bx

Trigonometry

sin(A+B) =sin AcosA+cosAsin B
cos(A+B) =cosAcosB Fsin Asin B

tan A+ tanB

tan(AxB)=—————
1F+ tan Atan B

cos2A=cos’ A—sin? A=2cos* A—1=1-2sin? A

sin3A=3sin A—4sin® A
cos3A=4cos’ A—3cosA

Jm( ;)
)
)

CoOsSA+cosB = Zcos(AJzr B]cos(

sinA+sinB = 25in(AJr

J>

sin A—sinB = 2cos

)>

-B

2

cosA—-cosB =—25in(AJ2r BJsm(AZ B]
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1. Prove that sin @ +sin3 0 +sin 50 +sin70 = 16 sin® cos’0 cos’ 20 . [5]

2. (a) In the diagram 2A, QAPK and RBP are straight lines and PT is a tangent.
If ZKPT =72° and ZTPR = 65°, find ZPQR and ZPRQ. [4]

Q

Diagram 2A

Diagram 2B

(b) In the diagram 2B, PQ is a diameter of the circle and S is a point
on the circumference of the circle with centre O. Perpendiculars
from P and Q meet the tangent through S at points R and T.

(i) Prove that ZPSR = Z0SQ. [3]
(ii) Prove that APSR and ASQT are similar. [3]
(iii) Prove that PR- QT =RS - ST . [2] P
= k

3.(aIf Li+3j and3i+(8+L)j are two parallel vectors find the
possible values of A . [3]

(b) Points P, Q and R have positions vectors 3i — j , 2i+2j and —i —2j.
Calculate the scalar product of QP eRP , hence find angle QPR . (4]

4. By using the substitution Yy =V X, show that the differential equation

dy . . . . dv (v-1)?
y ™ =2Yy—X can be changed into the differential equation X i + T= 0.
X X
Hence, solve this differential equation , given that y =2 when x=1, show that

In(y-x)= 2=V [10]
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5. The following set of data shows the age ( to the nearest year) of a random sample of
36 people who registered their names to book Perodua Viva in January 2012.
28 35 31 32 31 25 34 26 37 33 30 29

30 36 48 44 32 37 41 37 39 60 51 41

37 37 31 28 43 32 35 41 30 37 50 43
(a) Copy and complete the stem plot below.

25 | 3

30 | 1 2

35 | 0 2]
(b) Draw a boxplot for this data and use your box plot to identify the ‘outliers’ . (4]

6. The height (up to the nearest cm ) of 80 Form 6 male students in a school is given in
the table below.

Height 150 — 155 - 160 165 — 170 — 175 - 180 —
154 159 -164 169 174 179 184
Number of 3 6 11 17 25 12 6
students
(a) Display this distribution on a histogram. Hence, estimate the median age. (4]

(b) Calculate an estimate for the mean and standard deviation for the data in the above

distribution. [S]
(c) Explain why the mean and standard deviation are not necessarily the best statistical
representation for this distribution. [1]

7.The probability distribution of a uniform discrete random variable , X is given below .

X 1 2 3 n

P(X=X) 1 1 1 1

n n n n
ShowthatE(X)=%(n+1) and Var(X)=é(n2—1). [6]

8. The lifespan , in hours, of an electrical component is a random variable X with
probability density function as follows

1 _ X
— e 100 , X>0
fx=| 100 .
0 ,otherwise
(a) Calculate the mean lifespan of the electrical components. [S]

(b) Five electrical components are chosen at random and Y is the total lifespan of all the
electrical components. Find E(Y). 1]
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9. (a) Express 4 cos 6 — 3 sin 0 in the form R cos (0 £ a ), where R is a positive
constant and a an acute angle. Hence, solve the equation 4 cos 6 — 3 sin 6 =1 in the
interval 0°< 6 < 360 °. [4]

(b) State the maximum and minimum values for y =4 cos 0 — 3 sin 6 and their
corresponding angles.

Sketch of the graph y =4 cos 6 — 3 sin 0 in the interval 0°< 6 < 360 °. (4]
Hence, solve 4 cos 0 —3sin 0 > 1. [2]

10. A gold prospector examines 800 gold bearing ingots each month. The contents of
each ingot can be assumed to be independent and the probability of one ingot containing
gold is 0. 005.

(a) The prospector is considered having a lucky month if 4 or more ingots examined by
him contain gold. By using a suitable approximation , show that the probability a month
chosen randomly is a lucky month is 0. 567 ( correct to 3 significant figures ). [4]

(b) By using a suitable approximation , determine the probability that in 24 months
chosen at random, there are more than 12 lucky months. [5]

11. (a) Diameters of a type of steel pipes produced in a factory are normally distributed
with mean 0. 95 cm and standard deviation o cm. If at least 88 % of the steel pipes
produced have diameters which are less than 0. 98 cm , find the range of values of ¢ .[4]

(b) Four runners A, B, C and D ran 100 m each . The time taken, in seconds , by each
runner can be considered as independent observations from a normal distribution with
mean 14 and standard deviation 0. 2 . A runner, E , ran 400 m. The time taken, in
seconds, by E can be considered as an observation from a normal distribution with
mean 58 and standard deviation 1. 0 and independent of the times taken by the other
runners.

(i) Determine the probability that the time taken by runner E is less than four

times the time taken by runner A . (4]

(ii) Determine the probability that the time taken by runner E is less than 3
seconds more than that of the total time by all four runners A, B, C and D. [4]

12. At noon, an observer on a ship A sees another ship B which is 20 km away to the
north of the observer’s ship A. Ship A is sailing eastwards at a speed of 20 km/h .

Ship B is sailing in the directions S 30° E at a speed of 8 km/h.

(a) Find the velocity of B relative to A. [3]
(b) Find the closest distance between A and B. [2]

(¢) Find the time when the distance between the two ships is the closest. [2]



	SOALAN
	SOALAN
	SKEMA
	SKEMA

