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* ZCA TLO/4 - KALKULUS DAN ALGEBRA LINEAR

Masa: 3 jam

Sila pastikan bahawa kertas peperiksaan ini mengandungi LAPAN muka sruat

yang bercetak sebelum anda memulakan peperiksaan ini.

Jawab kesemua ENAM soalan. Kesemuanya wajib dijawab dalam Bahasa Malaysia.

Diberi bersama kertas soalan ini ialah A Brief Table of Integrals (5 muka surat).

1.

J'tka Xz dan Xry adalah koordinat-koordinat terhadap sepasang basis seperti

berikut;

',:lil , zz: l;l , ,,:lil ,1,2) LrJ Lsj

*:f+l , wz:lll, *,:ltl
L2J L3j l_4J

Relatif ke basis-e, X :.'2,5,71'.
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Suatu transformasi linear ke atas X2, relatif ke basis-Z ialah

Y2: ,{/2 -
101.l
r 2 olr,,
01 1J

Cari:

(a) adjoint bagi matril<s Z dan W ,

(b) determinan bagi matriks Z dan W,

(c) songsang bagi matriks Z dan W,

(d) koordinat-koordinat X2 dan Xry,

(e) matriks P supaya Xw : PXz,

(f) imej Y2 bagi Xz di bawah transformasi linear di atas,

(g) matriks B bagi transformasi yang sama di atas Yw : BXw relatif ke basis-W.

(25 Markah)

2.

Lukis dan cari luas kawasan yang ditutupi oleh lengkung dan garis-garis berikut:

A - 
et a:llx'2, r:2-

g:lsinzl, A:I, -T/2<r<rf2.
A : 13 - 3r', paksi-2. Cari juga titik-titik ekstrimum

dan titik perubahan kecekungan bagi lengkung ini.

(15 Markah)

3.

Nilaikan kamiran-kamiran terbatas berikut.

1ln b(a) | e'(3e" + r)-3/2 dr
Jo

14(.) / (t + lnt)trnt dt
J2

f-vo/vo d,A
/a\ I 

-

\"/ l_rt,re la|ffi
(15 Markah)

l*/a cosx dx
l_"p@
ltts 6 dx

Jtts J4 - 25x2

't

(u)

(b)

(")

(b)

(d)

12

(f) f-l 2 dr
J-rffi
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4.

Nilaikan kamiran-kamiran berikut. [Untu] bahagian (b), gunakan kaedah pengami-

ran bahagian. Anda boleh bandingkan jawapan anda dengan menggunakan jadual

kamiran yang diberikan.]

(a) [, d' rb) r ^-\/ Jm (b) J"-"sin3zdc
/^\ I x3 + 4x2 s^ rd) [ d,(c) l;aa*ua, (d) J e,_1.

(15 Markah)

b.

(A) Cari jumlah siri-siri berikut.

(a) if -2 \ rot ir-rt"lf=r\rr(n+r)) (b) 
e ' 4n

-3- lzca no)

(B) Cari jejari siri dan selang menumpu bagi siri-siri berikut. Untuk nilai apa z

siri itu menumpu mutlak dan menumpu bersyarat?

(a) i(q-t)'"-'\-/ ?, (2n - r)l
(15 Markah)

6.

Nyatakan takrif Siri Fourier bagi suatu fungsi /(r) atas selang -L < r < L d,an

cari perkembangan Siri Fouier bagi fungsi-fungsi berikut.

(a) f(r):{ o' -7r<z(o
Isinr, 0<r<r.

(b) f(d:{ 1' -2<r(o
| 1*2, 0<r<2.

(15 Markah)

(-t;"-'(3r - 1)"(b) DZ-J n2
n=l 'o
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A Brief Table
of Integrals

l. tl
J udu=uu- J uau

[ "owclu: sinu* C

| ,o, * af, tu:"'*rl ,o''rl.' * ,. rt * -lJ a\nt t)

[ *rax + b\,,ct-u =ka 
+ b)"-tlt++- 

-_{---l * c.)^'*' a7 ln+2 nrlJ

I xrro + b)-t dx:: - 4ln lrr.r + bl + C
J-'A-

[ , 'L' ,,= J rn I ---t--,lt * ,
J.r(4x+{.7) O \axto'

ln"au=,o" +C. a*1. ct)0
J na

J sln, rlu: -cosu * C

I w * b)-' rtx= ]rn I &r + bl + c

| ^ '[ 
I

J on" + b\-: ttx = * L,' 
lax - bt * ;ft-* ol* c

| 

-. 

z(fG+uf''t ^
I l,'o., + bt" dt; = a:;71- + C. n + -2

1

10.

12.

13.

6.

n*'1,-2

9.

11.

f vE+b t..-.ttflf,Tl,n,. I d.,

J x ax=zvQxrDaDJffi

a, [ ^P,:h,on-'J5o.,
(b) t -L= -trn l\'*GE - Vl + c

J x\/a.r*b Vb lVa.r'*b+Ybl

14. I N;:i *= -r,,1* o ** [ -L- c
J xt ^ :J.rYaxIb

16. f +-= jmn-'j+c
J at+xt u

" I/+=*,nl:+1..
^. I #: sinh-r fi+ c =tn(x+ t7l7t + c

f-
,r. | *'tF *?o, : i @2 + L\2)\/;rT7- { r" (* + r.6rJT)

, urFiT -,.:l-:=- -r^ LI- u^ *,^23. I -- .a--=- dx = Ya- + -r- - cln,i-------;-- I e

,r." [ -!a* = -Trn (x + trTT]l *'{i4 * ,
J \/at + x-

16 | a, =--l ,-l.n*.VirT r---t -.
"o. I ;7'n1 ,= 

- -a in i------l- - "

s. | --L= -l'': * o - + [ --L + c"' J ,zrynu 6 bx 2b J .ta/r,x a 6

fi.[ .d''.- +{ton-' j+c- J (a: + .r:)t 2ut(ut + x-) 2d'

s. | .h ,..= --" -{--- ^ * J. rn \+ii. ,"' l 6: _ rzrz 2a21a2 - .2,,' 4,a3 
"' x - c,

f 

- 

t' '
n. J v;;; a., = L.t{7T} +'1r"1.. + r,4rTF) +

+C

( ..r71-f,-j ,-;- VitTT , ^21. | :+ dr'= ln (.r; * \'a- +.t-) - ---J- = L| \'-

7.1 | a' =-ffi-,-" I -^'-5--J -r-Va-r-r- A-.Y

...s/-
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T-2 A Brief Table of Integrals

( d' .-= sin-t{ + c| - /--T- ar va--x-
f-^7*1-.

J r=rt;r- a^ = ffsin-' f, - l*v7=x'?k! - 2x2) + c

i\,;=-:;. -r- , tua "o---l-l*c) # dx = Ya- - .v' - aln i------i- |

f *1 n2 .Y 1 r-'<-----"-

I --tu = ?sin-r f - )xv a- - x' * c
J Va--X-

r dx {;'-' -----4- -----I- - n
J ,z.u/oz - *z a-x

56. / sin axdx= -i.o, ax+ C

s8. / sinr ax dx: i- 
tt"ol* * ,

-' (,;o\+ c
\* /

E2 | t?t- -T )-: -., E-" - , - sin-r (r;"\ * ,rs. J -- ; *= -t,J --l-- s,u \ a ) "

(< f dx =-Ll?n=o*,--' J x\E- x'? 4V x

sz. / cos ax dx = lsin ax + C

s9. J "os2 
axdx=|+vff* c

| 

- 

Y , /----'--- a2 -r x29. I lo=-x2dx=*Va'-x'+ isin-';+C'l)Zu

Irydx:-sin-ri-{TT *,
I dx :-lr,, lo+f7-*l*,a"'l x | -J XVA--X- | |

36. I -+= cosh-r f+ c =1n lx + {7=71 + c
J Vx- - A-

I tl- a* = l{7=7 - in;, + v7=7 | + c

| ,-----..------. _ .<@t _ J+ | ,uqr;ty-, dx. n * _r
J tV*' - a')n dx:t n+ 1 n+ | J'
I ax - x({777:)=-'_ n-}-f dx nr,t-'---------=-- t-:-

J 6// -|1" (2 - n)a7 (n - 21a't 1t/x' - a:)n-:
I ta/i-l-)1Y*1

| ,tv?=A' dt = \::--+ + c' n * -2
' 

[,=ne - 7 * = or(zt= - o\{717- t'," l, + f7=T | + c

| \/7=; . -.-a_;_asec-, l+l*. r @dx:6lr+{V=71-{F7 *,
Jry*=rEZE - asec-' lil 

.r. ot' ) x.

44. Iffid,: ,rnlx+ {7=71+it?=E+c

I dx =1"o"-,1 ' l-l
t,a1;:;= a--- l*l*.=jcos-t l;l*t *'I-#.=F*c

| --B-= sin-, ft;t\ * cJy5;=7 \ o I

I oa=; tr : r-;-2fz*=7 + i sin-' (t-) . ,

31.

37.

47.

47.

34.

r 't'' u-o\{t/l;;=;z'"-^ n-3 | bc- 

- 

------:-
"" J ,16 - *zy (n - 2)a2 @ - z)a'I 1l/2ax - x2)n-r

f ,---------------= (x + a)(2x - Zo){T*17 , 43 ^'-
lx\2ax-x'dx=- =7srn

t \5*=7, - ^ ff,:tj :jr --i--r (t-e\ * c
) -Tdx= v lax - x- + 4srn 

\7i

| -L= a sin-, (t:"\ - fr*4 + c
117;--*z \4 )

51.

<t
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A Brief Table of Integrals T-:

60.

62.

f ." , sinn-rarcosa.x. n-lf --.
J sm'4x ax : ------id- * --T- J sln" ' ax dx

.,f cos(a+b)x cos(a-b)x(a)J stn ax cos bx dx = --2@T6- 
21, _ U; + C,

f sin (a - b)x sin(a + b)x(b) f sina:rsinbxdx=-- :' rC.J z(a-b) Z(a+b)
f sin (a - b)x sin (a + btx(c) J cosaxcosbxdx=-x;_b) * x;Tu, *c,

f , coslax ^
J snaxcosaxctx -E- - L

Icosax,l.,.
Jffidx:;lnlsina.rl+C
I sinax, 1, ' t. ^I cos4x ax = --aln I cos ffi | -r u

6r. / cos" ax dx : cosn-t 9r sin ax * + [ "or,,-t 
,o ,L,

a2+bz

a2+bz

a2+b2

6a. I sin^ axcosax*=ffi* r, n* -l
66. /cos' axsinaxa": -fu * c. n* -l

[, ro, atr dx = \ "o, 
*+ f, sin ar* C

f ,, , x" nf --,
J x cos axca: Vsnax - a I ," 'stnaxcu

[ "oro* 
d, : Iln I sin a:r | + c

[ "or'*dx = -:cotax - x + C

| "or"**= -n:;':Tr- [cot'-?a,a". n* |

/ .r. o* dt: -rn I csc 4-x + cot axl + C

| "r"' 
* d" = -Icot ax + C

65.

67.

68.

69.

[ ,in' * cos^ ax a, = -sn 
-'ry.$])-U. . #/ ,in,-, ax cos, ax dx, n * -m (reduces sin,,a.r)

[ ,in^orcos^ax*-sin'.!-9{ f,f;-t 
ax.#[ ,in',o*cos,,-2axdx, m* -n (reduces cos^ax)

7r. lr . &, :-+rnlc+bsinqx+t/irFcoso* -. h2<"7-'J b*csinax 
"{7T:T I b*csinax

72. l, ,q =-lrun(+-+\*,J I+Sln4.jr " \+ /l n. I r+ *= jtun (X.T).,
b2>c2I rr3,, - 

: #,*-' lJ;-,'^" 7] * c,

( ax I ic+bcos ^+t/717J b+c cosar a\Cl-b1"'l b*ccosax
ttn*l*4, b2<c2

faxlax^l;---;-:;ian;-LJ I+COS4-r 4 L

t1
J xsin ax dx = \sin ax- j.ot ax + C

f "n n(
J x'sin ax dx = -| cos * + ; J x"-t cos ax dx

f l. ,

J tan ax dx = ;ln I sec axl + C

f^l
Jtan'axdr=itanax-x-C
( ,, , tann-t ca I
J tan"axat=ffi- ) tan"--axdx. n* |

ft
J sec ax dt = iln I sec ax + tan axl + C

fl
J sec- ax dt = itan ax = C

| , sec'-laxtanax n-21 "-.
J sec axax: o1r_ g *n_ 

t J sec" -axdx, tl+ l

Idxlux^
,,. | -:-:-;COr-=7L

J l-cos4x q z

81.

83.

8s.

87.

89.

91.

74.

76.

78.

80.

82.

84.

86.

88.

90.

92.

t7
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93.

94.

96.

9E.

99.

100.

x 101.

r02.

104.

r06.

108.

110.

ll1.

113.

115.

ll7.

r18.

119.

t2l.

r23.

125.

127.

r28.

129.

A Brief Table of lntegrals

f ,, , csc"-l q.-cot-gg- *, - 2 [ 
".".,,-2 ca dx,

J csc" 4x ax = ----fufl T ------? J r>r

[ ,rr" o, tan ax dx = secrf + c. n * o

/ ,in-' ax dx:x sin-r a* * )lT=E * c

/ ,un-' ax dx =x tan-' * - +Ln 
( I + a2x21 + C

I x,,sin-f a: dx = ,".*'- ,in-, * - -4 , f +,J t1 + I nt rJ Yl-a'x-

jn.a*=!e"'iC 
vr

[ ,r".,tt=#r*- l) + c

n*l
f

95. J csc' ax cot ax dx :

f
97. I cos-r ca dx = x cos

J

_cscnax-r- n*0na

l--tex-ivt-a2x2+C

f "'.or-' *4*='".*t -r a | ry. n*-1
J t +f cos'axrf,q1Jffi' tt7-l

n* -l

n# -l

T r 103.

flv'op ft4i

105.

,^11

,-+1

?.2r1 7'vsl

Iu",*=Iffi*r. b>0, b+l

I ," r"'dt =:xn e"* - 3 [ *"-t ,'* 4"

Ix,b,dx- x:.bu'. -4 ,lr,-'u ar, b>0.
J AND AINDJ
f ^ta

J e'^ cos bx dx : F-E(a cos bx * b sin bx) + C

| *',ttn ca)' dr =.'- -ltif' - #/ x"{ln ax)n'-t dx,

[ ,-'onax)'ndx=9!!2+ c, m* -l

I sinn ax d' : *cosh a* * C

J sinh: ax dx =Y - i* ,

J sinir, ax dx =sinh"-r 
grcosh ax - + [ sinh'-2 ax dx,

/ .ort' at d-x = cosh"-t 9r sinh ax * + [ cosn'-= a* ar,

/ -r slnrr ax dx = ficosh ax - { sinh ax * C

/ r" sintr ax dx = $ "osi, 
* - 2 I *"-' cosh ax dx

/ tuni, ax dx =j m tcost ax) + c

/ tannt ax dx = * - )tann ca * C

J tontr" ax dx : -# + [ ann"-2 ax dx,

/.oti"' axdx: -#+ | cotn'-2o,d*,

J r".n axdx=)sin-'(tanhax) + C

b + | 107. I e"' sio bx a, : La 
S(a 

sin bx- b cos bx) + C

rcg. Irnrucdx:xlnax-xlC

nf -l

[2. | -!-= ln lln axl + c
J Xln ax

lJ4. 
Icosh 

zrx d- : Isinh a.r + C

n6. 
Icosh2cx 

*=ryt+|+ c

n*0

n*0

|20. Ix cosh ax dx = ;sinh a.x - ,! .orh ax + C

D2. Ixn cosh ca dx = f, sinrr o, -: I *"-' sinh ax dx

n4. I coth ax a, = *ln I sinh axl + c

n6. 
Icoth2 

cx dx = x - j cottr ca + C

130.

i8
J "r.i, 

ax dx:] rn 
ltuni, Tl. ,

...8/-
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tf^l
131. I sech- ctx dx = ) tanh ax + C

JLT

fzce rroJ
-8-

A Brief Table of lntegrals T_5

rl
132. I cschr ax dr = -j coth u i- C

J

- moOOooo -

ffi. I sechn axa, =__1pffi .= [ sech,,-2 axdx.,* I

f ^schn-2 ax coth ax n - 2 f134. J csch" a-r dx = -'# J csch,,-2 ctx tlx. n * 1

135. I sech" ax ranh ax ct, -- -sechn 
ctx - .t 'l.t=-..iA:*C, n*0 I , csch" nx ^136. I csch" ar coth ax ax = -----;;- + L. rt * 0I IIA

.s7. Ie"'sinh b-rrt.x:+l*- *]- r, a1+ b2 138. / e,..cosh bxdx=tl#- *). r, a2 + b2

13g.I l'-'e-rdr:l(rt)=(n-l)1, n>0 140.[ ,-tLitr -J6 '"'Jo"

*r. I ,,'',',sin,, 
.r r/x = I ,,n'cos, 

x dr =[;. :#l,.rj..,, !' * 'is 
an even inte-ser > 2

l-] 'll 
-,, 

' if n is an odd inte-eer > 3

19


