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Please check that this examination paper consist of SIX pages of printed material
before you begin the examination.

Sila pastikan bahawa keftas peperiksaan ini mengandungi ENAM muka surat
yang bercetak sebelum anda memulakan peperiksaan ini.

Instructions: Answer all four [4] questions.

tAranan:- Jawab semua empat soalanl.
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1. (a) Prove by using definition that lim 4 = + .

(b) Find the following limits :

..(t 4 )(1) llm | 

--- 

|,-+z\x_2 x2 _4)

(iii) tim 3xz *zl !] - lx' -x -ol 
.r-+3- LZI x_3

where [.x] is the greatest integer function.

(iv) lim (2x2 -5ax+3a2) casJ-

v-4(ii) lim --f--:-
''o 3(4x -2)
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x-q x-a

x-a

(c) Prove that if f is differentiable at x = a , then f is also continuous at
x=4.

[i00 marks]

I. (a) Denganmenggunakantakrif had, buktikanbahawa lim3" =4 .
,2 x+l

(b) Cari had yang berilcut :

.. ( r 4 )(i) liml _
x+2 \x_2 x2 _4)

(iil nm 1-- a\ / ;iz(Ji-z)

(ii, tim 3x2 *zl !]- l" -x-al 
,,*i:- -LZ) x_3

di mana lxl ialahfungsi integer terbesar.

(ir) lim (2x2 -5ax+3a') cosJ-.

(c) Buktikan bahawajika f adalah terbezakan pada x = a, maka f
juga selanjar pada x = a.

ft00 markahJ
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I cos-r, x<0
2 (a) Suppose that f(x)=] x2, 0<x<1 , where A and B are constants.

lAx+8, x>l
(i) Determine whether / is continuous at x = 0.

(ii) If / is continuous at x = 1, show that A+ B =7 .

(iii) Find A and B so that / is differentiable at x = 1 by using the
definition of derivative.

What is the value of f'(I) ?

(b) Consider the equation ,t * * - 2xz + 4x = L .

J

(i) Show that this equation has a solution in R .

(ii) Prove that its solution is unique.

(c) Suppose that g(x) = ln(7 + r) - .r, V x > 0.

(D Is g strictly increasing or strictly decreasing for x > 0. Give your
reasons.

(ii) By using the result in (i) or otherwise, show that

l.n(l+x)<x, Vx>0.

[100 marks]

Icos", .r<o
2 (a) Andaikan f(x) = 1 rr, 0 < x < l, di mana A and B adalahpemalar.

lAx+8, x>l
(, Tentukan sama ada f selanjar pada x = 0.

(i, Jika f selanjar pada x =7, tunjuld<an bahawa A+ B =l.
(ii, Cari A and B dengan menggunakan takrif terbitan supaya f

terbezakan pada x =1.
Apakah nilat f'(1) ?

(b) Pertimbangkanpersamaan xs +*-r*, +4x=1.
J

(i) Tunjukkan bahawa persamaan ini mempunyai suatu penyelesaian

dalam R. .

(i, Buktikan bahawa penyelesaiannya adalah unik.

3
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(c) Andaikan g(x) =.(.n(l+ x)- x, Vx > 0.

(, Adakah g menokoksecarategas ataumenyusutsecarategas bagi
x>0 ?

Berikan alasan.

(i, Dengan menggunakan hasil dari (i) atau cara lain, tunjukkan bahawa
Ln(l+ x) < x, V.x > 0.

fl00 markahJ

3 (a) Given f (x) = +, V.x e R .x2+2'
(D Find all the asymptotes of /.
(ii) Determine where / is increasing, decreasing, convex and concave.
(iii) Find the local extrema of f and the inflection points of /
(iv) Sketch the graph of / using the above fearures.

(b) The function f : R + R is continuous on R.
For xe[0,1],

G(x)= [, f@a,,

H(x)= | f O>a,.

(i) Find G'(x) and H'(x), Y x e(0,1).
(ii) If G(x) = H(x), V.r e [0, 1], prove that f(x)= 0, V.x e [0, 1].

(c) Prove that ,tn-'l* cor" !=L.
[100 marks]

3 (a) Diberi f(*)=:+, VxeR .
x2 +2'

(, Cari semua asimptot bagt f .

(i) Tentukan di mana f menokok, menyusut, cembung dan cekung.
(ii, Cari semua ekstremum bagi f dan titik lengkok balas bagi f
(iv) Lakarkan graf .f dengan menggunakan ciri atas.

(b) Fungsi f: R-+ R selanjarpadaR.
Bagi x e [0,1],

G(x) = [" f f,>a, ,

H(x)= l' 71t1at

...5/-
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(i) Cari G'(x) and H'(x), Y xe(0,1).

(ii) Jika G(x) = H(r), V x e [0, L], buktiknn bahawa

f(x)=0, vxe[0,1].

(c) Buktikanbahawa sin-'1+cos-, I =1.552
[100 markahJ

4.(a) Find the following integrals :

(i) I tO-2cosx)3 sinxdx

I x2 +x+1
( 11) ,_ 6c

J x2 +2x +I
fl,(iii) l----7-axJx3"! x2-9

(iv) ! sin(tn x) dx

(b) Given ,nu, f 14 ={!,, o;1; t

(i) Let p,={0,t, ?,...,Tf ,L} U"apartitionof theinterval [0,1],' t nn n )

where n is a positive integer. Find the lower sum Z({ , f) and

the upper sum U(P,, /).
(ii) Determine whether / is integrable on [0, l].

(iii) If / is integrable on [0, 1] , what is the value of li f f.l a. t

IMAT f 01El

[100 marks]
4. (a) Cari kamiran berikut :

(, I to - 2cosx)3 sinxdx

(ii) ll-:'il 6,
J x2 +2x+1

(iii) LLa.' J x3 Jx2 -9
(iv) I sin(tnx) dx
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t2, 0<.r<1(b) Diberi f(r)=ls, x=r

(, Andaikan p^ ={ 0,L,?, ...,n-l,t) aon suatu partisi bagi [0,1],' t nn n )

di mana n ialah suatu integer positif. Cari hasil tambah bawah L(p^, _f)
dan hasil tambah atas U(P,, f).

(it) Tentukan sama ada f terkamirkan pada l0,l).

(iii) Jika f terkamirkanpadal\,tl, apakah nilai !] nOa-Z

[100 markahJ
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