STPM 2006
MATHEMATICS T (PAPER 1)

If A, B and C are arbitrary sets, show that [[AUB) - (BUC)|N(AUC)’ =¢.

If x is so small that x? and higher powers of x may be neglected, show that

(1-x%2+5 )"0 =2°2-7x).

Determine the values of k such that the determinant of the matrix

k 1 3
2k+1 -3 2|isO.
0 k k v

1
Using the trapezium rule, with five ordinates, evaluate ‘-. 4-x? dx.
0

If y =xIn(x + 1), find an approximation for the increase in y when x increases by &x.

Hence, estimate the value of In2.01 given that In2 = 0.6931.

Express et in the form ﬁ T , where A, B and C are constants.
(x2+1)(2-x) x“+1 2-x
1
Hence, evaluate ._. k.l dx.
0 (x*+1)(2-x)

The n'™ term of an arithmetic progression is Tp.
) hsld. u
Show that Uj, um —2) U 17 Jis the n'™ term of a geometric progression.

If Ty =5 (170 — 14), evaluate 3, Uy .

n=1

Show that x? +a~ — 2ax - 2by + ¢ = 0 is the equation of C3
the circle with centre (a, b) and radius Va2 +b% -c . @

The figure shows three circles C4, C2 and Cj touching
- one another, where their centres lie on a straight line.
If C4 and C, have equations x° +y? — 10x — 4y + 28 = 0 and

X+ um — 16x + 4y + 52 = 0 respectively, find the equation of Cj.
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9. Functions f, g and k are defined by

x " X+ 2
x+1' 8%

= .m".«iw+w.

fix—
(a) State the domains of f and g.
(b) Find the composite function g o f and state its domain and range.
(c) State the domain and range of A.

(d) * State whether h = g of. Give reason for your answer.

10 The polynomial p(x) = x*+ ax® - 7x* - 4ax + b has a factor x + 3 and, when
- divided by x — 3, has remainder 60.

Find the values of 4 and b, and factorise p(x) completely.

Using the substitution y uW , solve the equation S&p - m.-\u - d\n +2y+1=0.

5§ 2 3 a 1 -18
11. fP=[1 4 3|,Q=| b -1 12|and PQ=2I, where I is the 3 x 3 identity
3 1 2 13 14 ¢

matrix, determine the values of a, b and ¢. Hence, find _uL.

Two groups of workers have their drinks at a stall. The first group comprising ten
workers have five cups of tea, two cups of coffee and three glasses of fruit juice
at a total cost of RM 11.80. The second group of six workers have three cups of
tea, a cup of coffee and two glasses of fruit juice at a total cost of RM 7.10. The
cost of a cup of tea and three glasses of fruit juice is the same as the cost of four
cups of coffee. If the cost of a cup of tea, a cup of coffee and a glass of fruit juice
are RMx, RMy and RM z respectively, obtain a matrix equation to represent the
above information. Hence, determine the cost of each drink.

4eM 1

12. The function f* is defined by f () =—
4e™ +1

, Where k is a positive constant.

(a) Find the value of £(0).
(b) Show that £ ’(f) > 0.
(c) Show that k{1 - Q,S_Nw = 2f’(f) and, hence, show that f () < 0, fer € >O.
d) Find lm £

t— o |

. LEE HOCK LEONG
(e) Sketch the graph of f. M.Sc. (Pure Maths) - CGPA 4
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Express 4 sin 8 — 3 cos 6 in the form r sin (6 — &), where 7> 0 and 0° < & < 90°.

)
Hence, solve the equation 4 sin 6 — 3 cos 6 = 3 for 0° < 6 < 360°.

4

If the angle between the vectors a umm

um:a b= ﬁu is 135°, find the value of p.

Find the general solution of the differential equation Xax d - .v -y-2.

The points P, Q and R are the midpoints of the sides BC, CA and AB respectively
of the triangle ABC. The lines AP and BQ meet at the point G, where AG = m AP

and BG = n BQ.
—
(a) Show that AG = nd AG = (1 —n) AB +wio

m mAC an
Deduce that AG = m% and BG uwmo.

(b) Show that CR meets AP and BQ at G, where CG lw CR.

Prove that an exterior angle of a cyclic quadrilateral is equal to the opposite

interior angle. >

In the diagram, ABCD is a cyclic quadrilateral. 4 D F
" The lines AB and DC extended meet at the

point E and the lines AD and BC extended C
meet at the point F. Show that the triangles B
ADE and CBE are similar.

If DA = DE, ZCFD = o and £BEC = 3q,
determine the value of a.

E

A particle moves from rest along a horizontal straight line. Z time ts, the
displacement and <m_oo_ﬁ< of the particle are xm and vms~ 8mnmn=<m_< and its

acceleration, in ms™2 , is given a<|<au sinnf —+/3 cosat.

Express v and x in terms of £.”

Find the velocities of the particle when its acceleration is zero for the first
and second times.

Find also the distance travelled by the particle between the first and second
times its acceleration is zero. .
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Two archers A and B take turns to shoot, with archer A taking the first shot. The

probabilities of archers A and B hitting the bull's-eye in each shot mamm:aw

respectively. Show that the probability of archer A hitting the bull's-eye first mmw

The'probability that it rains in a certain area mmw. The probability that accident

occurs at a particular corner of a road in that area is % if it rains and .%d if it does

not rain. Find the probability that it rains if an accident occurs at the corner.

The independent Poisson random variables X and Y have parameters 0.5 and
3.5 respectively. The random variable Wis defined by W= X-.

(@) Find E(W) and Var(W).

(b) Give one reason why W is not a Poisson random variable.

The probability that a heart patient survives after surgery in a country is 0.85.

(a) Find the probability that, out of five randomly chosen heart patients
undergoing surgery, four survive.

. (b) Using a suitable approximate distribution, find the probability that more

than 160 survive after surgery in a random sample of 200 heart patients.

The times taken by 22 students to breakfast are shown in the table.

(a) Draw a histogram of the grouped data. Time (x minutes) | No. of students
Comment on the shape of the 2sx<5 1
frequency distribution. 5<x<8 2

(b) Calculate estimates of the mean, 8=x<11 4
median and mode of the breakfast times. 11<x<14 8
Use your calculations to justify your 14=sx<17 5
statement about the shape of the 17<x<20 2

frequency distribution.

The continuous random variable X has probability density function

-1 Exih

0 ,otherwise

, Where b is a constant.

fx)=
(a) Determine the value of b.

(b) Find the cumulative distribution function of X and sketch its graph.

(c) Calculate E(X). ,, LEE HOCK LEONG
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