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Please check that this examination paper consists of FlvE pages of printed
material before you begin the examination.

fSila pastikan bahawa kertas pepeiksaan ini mengandungi L\MA muka surat
yang bercetak sebelum anda memulakan peperiksaan ini.l

Instructions: Answer all ten [10] questions.

tArahan: Jawab semua sepuluh [10] soalan.l
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1. Find the following limits. Use L'Hospital's rule where appropriate.

.. I r-;--------- r--;-\ ( 'r t \
(a) I'g(J" +x+l -Jx'-x) (b) I""l; - ,*r)
(c) lim. sec(5x) cos(3x)

x+(T)_

[6 marks]

2. For n)1, considet 0n=1*+*...*+.'' n n+I 2n

(a) Showthat {4,} isdecreasingsequence.

(b) Show that l<lima, <1.

(c) Is {a,} bounded? Ifyes, state its upper and lower bounds. Ifno, give your

reason.

[18 marks]

3. Test the convergence ofthe series.
@-ilr.-t--F

(a) i t?" (Hint: lim(l+*)' = er) (b) i v'* t -\-/ uur(2r1'.'-- '-+" n' ' ' E n

[16 marks]

4. (a) By using a suitable power series representation, find a power series for

.f (x)=:+
(l - r)-

Determine its radius of convergence.

(b) Use part (a) to find a power series for

.f(x)=#'y
[12 marks]

5. Which of the following integrals is improper? Give your reason. Evaluate it
ONLY if it is an improper integral.

(u) ['ln" &.rX
(b) tl4a.,U .I\/T

lMAr 1021

[12 marks]

[8 marks]

6. Let f(x,y)=' Y, x+Y+0.
x+y

(a) Show that trg fg "f 
(x, y) = I and 

ltg ItS ffr, !) = -l .

(b) What can you say about 
,,,ji$o ,r#r,
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I. Cari had berikut. Guna petua L'Hospital jika sesuai.

(a)

(c)

rm(.,6'+,+r -J7-) @)t:\(# *)
,]ln sec(5x)cos(3x)

[16 markahJ

2. Bagi n)l,pertimbangkan o,=t * ' ,+.' ++"nn+l2n
(a) Tunjukkan bahmua {a,} ialah jujukan menyusut.

(b) Tunjukkan baha'vla *.ltg a,11.

(c) Adakah {a,} terbatas? Jiko ya, nyatakan batas atas dan batas bawahnya.

Jika tidak, beri alasan anda.
p8 markahJ

3. Uji penumpuan siri berilail.
@ -n r.7r t\, -'J;tl(a) >,: , (Petunjuk: lim(l+f)'=sr; (D ru"*'-

-,=, (Zn)l '+a 7t n

[16 markahJ

4. (a) Dengan menggunakan perwakilan siri kuasa yang sesuai, cari siri kuasa
untuk

f(x)=+'(1-r)''
Te ntukan j ej ari p e numpuanny a.

@ Guna bahagian (a) untuk mencari siri kuasa bagi

.r(x)=#
[12 markah]

5. Adakah kamiran berikut takwajar? Beri alasan anda. Nilaikannya JIKA kamiran
itu kamiran takwajar.

r.lnx@) l. 
-dxx

(b) fJ-*'" x{x
[12 markahJ

6. Andaikan f(*,y)=X, x+y*0.

(a) Tuniukkanbahawa tt$lgffr, !)=t dan lgtgff", t)=4.

@ Apa anda boleh katakan tentang *]iyr'}?
[8 markah]

IMAT 1021
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|3-, @,y)*(o,o)
7. Consider the function -f (r, y) = f I 

x' + l"
L 0, (x,y)=(0,0)

(a) Show that the directional derivative D,f (0,0) exists in any direction i.
(b) Find all the first order partial derivative of .f .

(c) Find the gradient of f at (0,0) .

(d) Is / differentiable at (0,0) ?

(e) Is / continuous at (0,0) ?

[22 marks]

8. If f (x,y)=3x'+3yz -4y,ftndthe extrema of /on
D = {(x,y)e R2 | x2 + y' =l\ .

[8 marks]

g . (a) Evaluate [!{*' * li a*dy where R is the region in the xy-plane bounded
R

by y=x2 and !=2x.
(b) Reverse the order of the iterated integral l.t li l.o.f xtldxdy.

[20 marks]
10. True or False

@

(a) If lima, exists, then Ia, diverges.
n=l

(b) If / : IR2 -+ IR. is continuous at (a,b), then the partial derivatives of f at

(a,D) exist.

(c) If / is continuous on [a, oo) , then f ,f (x) dx exists.

(d) lf u,lr.\".rf(x,y) 
exists,then limf(x,b) andlimf(a,y) exist.

(e) Ifthe power series .f (x)=iq@-a)' hasinterval of convergence
n=l

la- R,a+ Rl,then f' also has interval of convergence la- R,a+ Rl.

[10 marks]
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7. Pertimbangkanfungsi f(x, y) = ] r! x' + y''

t 0, (x,y) = (0,0)

(a) Tunjukkan bahawa terbitan berarah D,.f (0,0) wujud di semua arah i.
(b) Cari semua terbitan separa peringkat pertama untuk f .

(c) Cari gradian untuk f pada (0,0).
(d) Adakahf terbezakanpada (0,0)7
(e) Adakah f selanjar pada (0,0)?

[22 markahJ

8. Jilrn f (x,y) =3x2 +3y2 -4y , cari elatremum untuk f di
D = {(r,y) e iR2 | x' + y, =l) .

[8 markah]

g. (a) Nitaikan fJtr' * aD dxdy dengan R ialah rontau yang dibatasi y = xz dan
n

/ = 2x dalant satah xy.

(b) Tukar tertib kamiran terlelar Ir' [ ,.or1 xtldxdy.

[20 markahJ

10. Benar atau Salah

(a) Jika lima, wujud, *oto ia, mencapah.
n=l

(b) Jika f : lR.2 -+ R selanjar pada (a,b), maka terbitan separo untuk f pada
(a,b) wujud.

(c) Jika f selanjar pada la,*), *at- !* f (x)dx wujud.

(d) trh 
u,)l\,,ur.f 

(*,!) wujud, mako tu f (x,b) dan lim f (a,y) wuiud.

(e) Jika siri kuasa -f (x) =i.,(" - a)' mempunyai selang penumpuan
n=l

la- R,a+ R], maka -f' juga mempunltai selang penumpuan fa- R,a+ Rf .

[10 marknhJ
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