UNIVERSITI SAINS MALAYSIA
Peperiksaan Semester Pertama
Sidang Akademik 2003/ 2004.

September — Oktober 2003

ZCA 110/4 - KALKULUS DAN ALGEBRA LINEAR

Masa: 3 jam

Sila pastikan bahawa kertas peperiksaan ini mengandungi LAPAN muka surat

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.

Jika Xz dan Xw adalah koordinat-koordinat terhadap sepasang basis seperti
berikut;

W1=

Relatif ke basis-e, X = (2,5, 7]7.
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Suatu transformasi linear ke atas Xz, relatif ke basis-Z ialah

101
Y=AXz=|1 2 0
0 11

XZa

Cari:

(a) adjoint bagi matriks Z dan W,

(b) determinan bagi matriks Z dan W,

(c) songsang bagi matriks Z dan W,

(d) koordinat-koordinat Xz dan Xy,

(e) matriks P supaya Xy = PXz,

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

(g) matriks B bagi transformasi yang sama di atas Yy = BXyy relatif ke basis-W.

(25 Markah)

2.

Lukis dan cari luas kawasan yang ditutupi oleh lengkung dan garis-garis berikut:
(a’) y=rz, ’y=1/51?2, T =2.
(b) y=]|sinz|, y=1, —-m/2<z<7/2.
(c) y=2a°-32z% paksi-z. Carijuga titik-titik ekstrimum

dan titik perubahan kecekungan bagi lengkung ini.

(15 Markah)

3.

Nilaikan kamiran-kamiran terbatas berikut.

In5 /6  cosz dx
r T 1 -3/2 d b shdndietadil
() /o ¢'(3e"+1) " (B) /-n/z (1 —sinz)
4 1/5 6 dr
1+Int)tlnt dt d / o
(c) /2 (1+Int)tn (d) 1/5 /4 — 25z2
/_\/(';/\/E dy f) / 2dz
—2/v8  |ylvBy? =3 2 2244 +5
(15 Markah)
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4.
Nilaikan kamiran-kamiran berikut. [Untuk bahagian (b), gunakan kaedah pengami-
ran bahagian. Anda boleh bandingkan jawapan anda dengan menggunakan jadual

kamiran yang diberikan.|

dz
b ~2Zg5in3z d
/(x+1)\/$2+—2z (6) [esindz do
z% + 472 dz
TR d / .
(c) /z2+4:c+3dx (d) et —1
(15 Markah)
5.

(A) Cari jumlah siri-siri berikut.

(a) Z(n(n+l)) (b) g(‘”"%

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

siri itu menumpu mutlak dan menumpu bersyarat?

) &t O e
(15 Markah)

6.
Nyatakan takrif Siri Fourier bagi suatu fungsi f(z) atas selang —L < z < L dan

cari perkembangan Siri Fourier bagi fungsi-fungsi berikut.

-Tt<z<0
(2) f()—{sma: O<z<m.

1, —-2<z<0
(b) f(a:):{ 142, O<z<2.

(15 Markah)

el /-
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A Brief Table
L J u
1.fudv=uv—fvdu 2. | adu=2—+cC. a#l, a>0
In a
3. jcosudu=sinu+C 4, Jsinudu=-cosu+C
((lx+b)"ﬂ 1
-_ " =+ R — . -1 = — + +
5 J(ax-l-b)dx 2+ D) C n#—1 6 J(axﬁ-b) dx alnlax bl+C
((Lx+b)n+l a.x+b b
n — — —_— -7
7. fx(ax-’r—b) dx 3 PR S + C, n¥ —1,-2
S—1 _ X b -2 _l b
8. | ax+ by 'dx==—<Inlax+b|+C 9. | x(ax +b) 7 dx=—= 1n|m+b|+ +C
a g a? e + b
(L‘C 1 2 \/(LX"{" )n'*'
— = + V "y = 2 e+ C. # =2
10. fr(ax*—b) bl ax+b! ¢ 1L J( ax + b)' d a n+2 "
« 1 f———mjc-'—d,\=2\/ax+b+bj—d§—
xVax + b
dx 2 -1 jax—b
13. (a) f——=—-—tan =24+ C
Nax—b Vb b
(b)f dx _1_1 '\/ax+ -V
Nax+b Vb I\/m-i-b-i-\/—
14 J\/a_r+bdx_ \/ax+ J 15 dx _ NMax+b f
3 xVax + b *NVax + b bx NVax + b
16. 5dx ,=ltan"’§+C 17.f 7dx”= X +—I—.tan"§+C
at+xt @ (@>+ x°)y 2a(a-+x7) 2a°
| ' 1 %
18 [ =& =Llmiidc o, [ - . Llpifd.c
a’—x* 2a |*T 4 (@ —x) 2d%a*-x) 4a’ 1FT 9
20, | —&  — G i+ C=hx+Va )+ C 21, | VaZ+idx =3V + 7 +—ln(x+\/a +x)+ C
L4 3 3 a od
Va¥+ 5 2
4
22. sz\/a2+x2dx=£(a2+l\'2)\/a2+x2—a—ln(x+ Var+x)+C
23, J-\/a-)-xdx Ny a+Va+\‘+C 24.f______Va'j'—x' ln(\‘f’\/(l'l'\)“—"_’_‘m“['c
‘ X
25. f cL\=——ln(v+\/a+ SRR V“ XL
Va® + x°
l /2 3 . ATt o2
26.J- a':t ’=_%1n;a+ f tX e 27 J’ ax = - a’+.\ LC
Val+ X ! \ “Va? + x ax
T-
0005/-
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A Brief Table of Integrals
5. [ =sn'i+C . [Va R a= Va7 + Ssn 5+ C
a’—x
4
NVa® - x* '=28—sin_1§—~21§x\/a2—x2(a2—-2x2)+C
f a-x—x_dx— a’—x* aln:a+ ;1 i+cC 32J’ a X x —sm'%— a‘x—x’+c
2
, , i T2 'y
f ’d.\=%-sx _'a-lx\/az—x‘+C 34f [{x ﬁ——-él at ; ]+
a’—x° 2 2 xVa?—x*
df - =~ aX ic 36.f—fx———cosh' C=hn|x+Vx*-a*|+C |
x*Va* - x* a’x = — 4 |
f xz—azdx=% x> —a - —2- n|x+Vxl—a*|+C |
. j(sz—az)"dx=x( X~ a) _ ha” f(\/xz—az)"’zdx, n#* -1
n+1 n+1
[P SR ES T
VT -a¥ Q-ma*  (-2a’) ViP-a)?
-\/T__ln-i-l
.fx(\/xz—az)"dx=(—x——a—)——+c, n# =2
n+2
4 )
[ AVE T s e - @V a - |+ VE @+ C
.f——x-—x;a—-dx=\/x2—a2—-asec"{§'+c 43. J ln|x+\/x—a|—————a—+C
—x =17 n|x+ Vi l+ Vxi-a’+C
Vx®—a?
dx 1 1l x a J dx _Vx*—a?
L —E = _gec! 2|+ C=—cosT [ Z1+C 46. = +C
dx . [x—a
Y [ SR +
| == < 7 ) ¢
.j\/lax—x2 2ax — x _,<x;a>+c
N progmgee -
.j(\/Zax—xz)"dx=(x AV 2ax x) f(V ¢ — x?)" dx *
n+1 n+l
J’ dx _(x—a)(\/”ax-X)'" n=3 dx
iy T mooa | -2e) V-
3V — 2 43 _
. ijZax—xzdx=(x+a)(LY 2‘1) 2ax — X +%sin“<frTa)+C
-f—z—ai—_idx=\/2ax—x2+asin"<x'“>+c 53.f——‘2‘lerdx=—2 3"7_—)5—sin"<";“)+c
2
x dx . fx—a Vo =2 f
——————==aqsin —V2ax—-x>+C 55. /
V2ax — x* < a ) x\/2 - x*
.fsinaxdx=—%cosax+c 57. fcosaxdx —smax+C
.fsinzaxdx=£—5i—n2ﬂ+c 59. Jcos a.xdx—— 4 Sinlax . o~ ’
2 4a 4a
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-6 - A Brief Table of Integrals T-:
: n—1 _ -1 : -
60. f sin” ax dx = — 22 c;xacos ax  n = 1J‘sin”':’axdx 61. fcos"a.xdx= cos rclzzsmax +2 = 1fcos"'2mdx
. _ cos(a+b)x cos(a—b)x 2 g2
62. (a)f sin ax cos bx dx = 2@+ b) 2G=5) + C, a#b
. . _sin(a—bx sinfa+ b)x ) )
(b) fsmaxsmbxdx— 2@ =b) 2@+ b +C, a-#b
_sinf{a— b)x  sin(a + b)x , 5
(c) fcosaxcosbxdx— 2a—1b) e+ 5) + C, a#b
11
63. fsinaxcosaxdx=—M+C 64.fsin"mcosmdx=m—ax+C, n# -1
4q (n+ a
n=1
65.fc9saxdx=%ln[sinax|+C 66.fcos"axsinaxdx=-cos—m+C, n# -1
sin ax (n+ la
67. f géggdx= —%ln|cosax] +C
T =1 m+1 —
68. f sin" axcos™ ax dy = S @xcos”” ax , n—1 sin®~? ax cos™ ax dx, n# —m (reduces sin” ax)
aim + n) m+n
son+l m—| —
69. f sin" ax cos™ ax dx = S @XCOS  ax , m 1 sin" ax cos™™* ax dx, m¥* —n (reduces cos™ ax)
aim + n) m+n

dx —2 -1 b—c T ax e
. T = a_ @ + ->
70 fb+csmax a bg_czta“ [ b+ctan<4 2)} C, b >c

¢+ b sin ax + Ve? — b2 cos ax

. + C, <
b + ¢ sin ax

71f dx__ -1
“Jb+csinax N2l pl
dx 1 T ax dx 1 T, ax
. _ = - —_ - = . _ == — — | +
72 f1+sina.x atn 4 2>+C 73 fl—sinax atan<4+2> ¢
2

dx - b—c ax 2. 2
7.f = t ! —_— =1 + 2> o
4 b+ccosax , bl_cﬂan |: bt o 2] ¢ b>e

TG
75.J' dx _ 1 I | €+ b cos ax + Ve’ — b sin ax +C  p<é
b+ccosax N/ ZT-p2 b + ¢ cos ax
dx 1 ax dx 1 ax
] —E—=_mZ ] —E = — ot E+
76f1+cosm atan2+C 77fl—cosa.x aCOt2 ¢
78. fxsinaxdx=%sina.x—§cosax+€ 79. fxcosaxdx=—l~7cosax+—z~sinax+c
a’ 2
80. J'x"sinaxdx= —%cosax+%fx””cosaxdx 81. J’x"cosaxdx=%sinax—gjx"f'sina.xd.x
82. J’tana.xdx=zlz-ln|secaxl+c 83. fcotaxdx=%1n|sinax|+c
84. ftanzaxdx=%ta.nax-x+C 8s. J’cotzaxdx=—%cotax—x+c
n—1 n—1
86. ftan"axdx=‘£‘l—“"—ftan"*2axdx, n# 1 87. fco:"m¢x=—9‘£—“x—fcof'-2axdx, n# 1
a(n — 1) an—1)
88. jsecaxd.x=%ln|secax+tana.x[+c 89. fcscaxdx=—%ln|cscax+cotax{+C
90. fseczaxdx=%tanax+c 91. J’csczaxdx=—%cotax+c
n—2 -
92, fsec"axdx=Sec axtanax  n-2 sec" axdx, n#l
an—1) n—1

w7/~
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T-4 A Brief Table of Integrals

n=2

93. f cse” axdx = —5 & cot ax | Z : ? f csc” % ax dx, n#1l

aln— 1)
94.fsec"axtanmdx=$i;1—ﬂ+c, n¥*0 9s. fcsc”axcotaxd_x=—%aﬂ+a n#0
96. J‘sin'I axdx =xsin" ax + %Vl —-ax*+ C 97. fcos"cvcdx=xcos"ax—%\/1 —-ax*+C
98. J'tan‘I axdx = xtan™' ax __21;111 (d+axH+C
n+1 n+l
I | - X =1 _ a X dx _
99.stm ax dx e e e n# —1
n+1 n+1
no=1 = * “tye 4+ 4 x"" 7 dx _
IOO.Jx cos™ ' ax dx Pl ax + - g n#* —1
n+ 1 n+l <. -~
n -1 .= -1 - a X dx _ - /eti a' a(S-I
*101.fx tan™' ax dx e ax "+1ji\yi+a:xvy n#—1 P
(X p— ] (X % ax p— I bu“‘
102, | e"dx=Ze"+C 1 103 | p¥dx =4 +C, b>0, b#1
p g)mou i In b
104. fxe‘”dx=e—,'(ax— HD+C 105. fx”e”“’d.x=%x" e“"——Z—fx""'e”"d.x
a4
106. fx"b‘"dx= b7 _ _n jx’"'b‘“'dx, b>0, b#1 107. fe"-*sinbxdx= € (asinbx — bcosbx) + C
alnb alnb al+ b?
108. fem‘cosbxdx= ,e+ bﬁ(acosbx+bsinbx)+C 109. flnaxdx=x1nax -x+C
e 2
n m x"“(ln ax)'" m f n m—1
110.fx(1nax) dx = p— e x"(In ax)"™" dx, n# —1
1 m=+1
111 fx-*anax)'"dx=(—““L+c, m# -1 112. f & qn|lmax|+C
m+1 xIn ax
113. fsinhaxdx=%c05hax+C 114. fcoshaxdx=%sinhax+C
lls.fsinhzaxdx=wx——£+c 116.Jcosh2axdx=ﬂ“—“"+£+c
4a 2 4a 2
: n—1 —
117. | sinhy ax dy = SON_Lxcoshax A7 lfsinh"'zaxdx, n#0
n—1 : —_
118. fcosh"axdx= cosh rclzécsmhax + 2 - lfcosh"'zaxdx, n¥0
119. xsinhaxdx=£coshax——l-sinhax+C 120. xcoshaxdx=£sinhax-icoshax+C
: a 22 a 2
121. fx" sinh ax dx = %coshax—%fx”"coshaxdx 122. fx” cosh a,xdx=x71—sinh ax—%jx”" sinh ax dx
123. ftanhaxdx=%ln (cosh ax) + C 124. fcoth axd =%ln|sinhax[ +C
125. jtanhzmdx=x—%tanhcm+c 126. fcothzaxdx=x—%cothax+c
n—1
127. f tanh” ax dy = —2A_ax f tanh" 2 axdy, n#1
(n— Da
n—1
128. jcoth”axdx= _coth” ax . f coth”? ax dx, n#1
(n— l)a
‘ 129, Jsechaxd.x = %sin" (tanh ax) + C 130. jcschaxdx =éln tanh% +C
18 .8/~




131.
i 133.

134.

f sech® ax dx = % tanh ax + C

J
J

.
I

sech” ™ ax tanh ax

h" =
sech” ax dx = Da

_csch™* ax coth ax

+2=2 f sech” ™2 ax dx.
n -1

csch” ax dx - Da

2

e de=Tm) =n- 1),

e
sin” x dx —f cos"xdx =
4]

a+b a-b»b

5. f sech” ax tanh ax dx = M + C,

-

n#0

ax bhx —by
e 31nhbrdx——[e___"_:|+c_ PR

n>0
1'3'5"'(11—1)

2-4-6 -n
2:4-6- (n—l)

3.5.7. -

_nz=2 f csch™™* ax dx,
n-—1

NI‘I
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A Brief Table of Integrals T-5

132. f csch’ ax dx = —% cothax + C

n#1
n# 1
136, fcsch"axcomaxdx=—%£%+c, n#0

ax bhx —hx
. e e e b a
. (LY b = V + - —-
138 e“ cosh bx dx 5 [a e b:’ C. a#b

140f e dy = \/; a>0

,if nis an even integer = 2

. if 11 is an odd integer = 3

= 00000000 -

nb
o



