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Please check that this examination paper consists of FIVE pages of printed

material before you begin the examination.

[Sila pastikan bahawa kertas peperiksaan ini mengandungi LIMA muka surat
yang bercetak sebelum anda memulakan pepeiksaan ini.l

lnstructions: Answer all four [4] questions.

Franan:. Jawab semua empat [4] soalan.l
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IMAT 1011

1. (a) Find the following limits:

e" +(x-l)z(i) I,gl-
,::\ ,. sin(2x) sin(3r)(u) ls___;,
(iii) tim(Jx -..6:T)x+o \

(b) (D Show that if / is differentiable at x = 0, then / is continuous at

x=0'
(ii) Show that the converse of (i) is not true, namely give an example of a

function f thatis continuous at x = 0 but not differentiable at x =0.

( cx+3. if x<2(c) For/(x) - 1-'- 
' -' - find the value of the constant c such that/ is

tcx'-3. ifx>2'''
continuous on 1-*,*1.

[100 marks]

2. (a) (i) Write the statement of the Intermediate Value Theorem.
(iD What does it mean for a number c be a root of an equation /(x) = [ !
(iii) Show that there is a root of cosx = x in the interval (0,1) .

(b) The curve with equation y2 = x3 +3x2 is called the Tschirnhausen cubic.

(i) rina fr.
(ii) Find an equation of the tangent line to this curve at the point (1,2).

(c) Consider the function f (x) = xt - 5x' + 3 on the interval [- 1, 4] .

(i) Find the critical number of f .

(ii) Find the local exhemum of /.
(iiD Does / have an inflection point?

(iv) Find the extremum values of / on [-1,4].

[100 marks]

2

3. (a) Evaluate the following integrals.

(i) ltnxdx
(ii) r|'' a,Jx
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lMAr 10rl

I. (a) Cari had berilat:

"" +(x-I)tft) lim "r+l 2

,!:\ ,. - sin(2x)sin(3x)(u) l,g_7_
(ii, tg(Jx-C:T)

(b) (, Tunjukkanbahawajika f terbezaknnpada x=0, maka f adalah

selanjor pada x=0.
(i, Tunjukkan bahowa akas untuk (t) tidak benar, iaitu beri satu contoh

fungsi yang selanjar pada x = 0 tetapi tidak terbezakan pada x = 0.

(c) (Jntuk f(x) ={ 
u.*':'.'^*=?, 

cari nilai pemalar c supayaf adalah
[cxt -3, ifx>2'

selaniar pado (-*,*).
[100 markahJ

2. (a) (, Tulis pernyataan untuk Teorem Nilai Pertengahan.
(i, Apakah malcsud suatu nombor c ialah punca untuk persamaan

'f(x)=o?
(iiil Tunjukkan bahawa terdapat suatu puncauntuk cosx = x dalam selang

(0,1) .

(b) Lenglang dengan persamaan y' = xt +3xz disebut fubik Tschirnhausen.

(, Cari 
qe

(ii) Cari suatu persamaan untuk garis tangen kepada lengkung ini pada
titik (1,2).

(c) Pertimbangkanfungsi f (*) = xt -5x' +3 pada selang l-1,41.
(, Cari nilai gentinguntuk f .

(iil Cari ekstremum setempat untuk f .

(ii, Adakah f mempunyai titiklengkokbalas?
(iv) Cari nilai ekstremum untuk f pada f-I,41.

[100 markah]

3. (a) Nilaikan kamiran berilcut.
r,(i) llnx dx

pln x(i, l-"'dx
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(b) Consider the function s ,f , g: [0, oo) + R. given by f (x) = x2 + I

andg(x) =Ji.
(i) Find the composite function g " f .

(iD Differentiate g " .f .

(iii) Evaluate the integral [jS. f>f*>a* .

IMAT 1011

(c) Write out the form of the partial fraction decomposition of the function
r+)

x2 + x-2
and determine the numerical values of the coefficients. Then evaluate the

inteeral l-!:-dtt.
x" + x-2

[100 marks]

4. (a) Sketch the graph ofthe curve y = 1.
x

I
(b) Find the area of the region bounded by the curve / = 3 , the x-axis and the

7C

lines x=l and x=2.

(c) Set up, but do not evaluate, an integral for the volume of the solid generated
I

by revolving the region bounded by the curve / = -a and the x-axis, between

x = 1 and x=2, around
(D the x-axis
(ii) the line x:2
(iii) they-axis.

[100 marks]
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(b) Pertimbangkan fungsi-fungsi .f , g : [0, oo) -+ R yang diberi oleh

.f (x) = x2 +l dan e@) = Ji .

(, Carifungsi gubahan g".f .

(ii) Bezakan g " -f .

(ii, Nitaiknn kamiran []fs " nf4a*.

lMAr 10u

(c) Tulis bentuk penghuraian pecahan separa untukfungsi
r+)

x' + x-2
dan tentukan nilai berangka pekali-pelmlinya. Kemudian nilaikan kamiran
r x+5| ='- 

- dx.
J x'+x-2

fl00 markahl

4. (a) Lakarkan graf untuk lengkung y =!.
x

(b) Cari luas rantauyang dibatasi oleh lenglrung y =L , paksi x dan garis-
x

garis x=l dan x=2.

@ Bentukkan, tanpa menilai, kamiran untuk isipadu pepeial yang diiana

dengan memutarkan rantau yang dibatasi oleh lenghtng y = + dan pal<si-x,
x-

di antara x=l and x=2, sekitar
(, palcsi-x,
(i, garis x=2
(iii) paksi-y.

[100 markahJ
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