UNIVERSITI SAINS MALAYSIA
Peperiksaan Semester Pertama
Sidang Alkademik 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 soalén. 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;
1 3] 1
Zl= 1 ’ Zz= 2 N Z3= 1 s
2 1] 3
1 (1] 1
W1= 7 3 W2= 3 N W3= 2 ,
2 | 3] 4

Relatif ke basis-e, X = [2,5,7]7.

11 | ~2/-



[ZcA 110]
-2 -

Suatu transformasi linear ke atas Xz, relatif ke basis-Z ialah

{ 101 ]
Yz=AXz=|1 2 0| X
011

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 = PX3z,

(f) imej Yz bagi Xz di bawah transformasi linear di atas,
(g) matriks B bagi transformasi yang sama di atas Yy = BXy relatif ke basis-W.
(25 Markah)

2.

Lukis dan cari luas kawasan yang ditutupi oleh lengkung dan garis-garis berikut:
(a) y==z, y=1/z%, z=2.
(b) y=|sinz|, y=1, -7/2<z < /2.
() y=2°-32% paksi-z. Carijuga titik-titik ekstrimum

dan titik perubahan kecekungan bagi lengkung ini.

(15 Markah)
3.
Nilaikan kamiran-kamiran terbatas berikut.
In5 cosz dz
QT -3/2
(a) /0 e (3¢" +1)~%/2 dr (b) /"/2(1_sm)
4 /5  @dz
1+Int)tint dt d —
© fa+mn @ Jonvimm
-V6/v5 dy
(€) -2/ |ylvByr =3 (®) / 22+ 4z +5 49: +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
(®) / (z+1)Vz2+ 2z

z3 + 422 dz
() /x2+4z+3 (d) /e’—l'
(15 Markah)
5.
(A) Cari jumlah siri-siri berikut.

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

siri itu menumpu mutlak dan menumpu bersyarat?

® SEUT () S

(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.

, =—7m<z<0
(8) fl= )—{sma:, O<z<m.

, —2<z<0
® f@={ 4, 555

(15 Markah)

bt
(I4]
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. J.(ax+b)"dx='———+C.

: fx(ax+b)"dx= —

. fudv=uv—fvdu

fcosudu=sinu+C

(ax + by}
a(n - 1) n#-l

@+b"" ax+b__b
[n+2 n+1 +G

A Brief Table
of Integrals

2.fa“du=-iu-+c. a#l,

Ina
4, J-sinudu=—cosu+C

6. f(ax+b)"dx=%ln|ax+bl+c

n¥-—1,-2
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a>0

-2 =L b
9.fx(ax+b) dx 2[]n|“+bl+ax+b:|+c
11.f(\/ax+ )”dx—-z-( "x+2) +C.  n#-2
15] e _ \/'ax+b_LJ' +c
*Vax+b bx 2b) Nax+b
17-f - Lgifsc
(a>+x°y 2a%a*+x°) 2a
19'_,' 7dx51= ) f L‘qln‘x-*‘ !
@ -x 2a%a*-x?) 4a° | I

21. f Va'+x3dx=§\/a2+x'+-i—ln(x+ Va*+x)+C

24, f———-—“"f”"dx= In(x+Va+ o) —
=

8. fx(ax+b)"dx==};-i,|n|ax+b|+c
a
e _ 1, 1_=x 5
lo'fx(ax+b) b i~ TC
Vax+ b
12.f —_— dx = 2Va_r—b+bf \/___
dx 2 -1 ax—b
13. (a) f————=—.:tan +C
xVax—b Vb b
(b)J'dx=_l_lVax+ \/'C
xVax+b b Vax+b+ Vb
14 J'Vax+bdx Viax + b f
3 s x 2 x\/_
dx _ 1. x
16. a2+x2—atanla+c
d_ _ 1 |\:+ag
18- az—xz 2aln|x_ai+C
dx o .
20. | —=——===sinh =lhx+Va +x)+C
4
22. fx2Va2+xzdx=£(a2+ZxZ)Vaz+x2—a—ln(x+\/a';+x';)+C_
23, fVa + x° de = \/— la+ VJL
- xVa- + x°
zsf—i—— ———ln(x+\/a’+,x)+ +C
Valis Tz
| /ATt 3l
26. ————d't ,=—;,1-lnia+ ;'+'H+C
Vot o s |

27.[ & _ Vatx . ¢
Vi + X2 a’x

a’+x°
X

S /-

+C
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T-2 A Brief Table of Integrals
2

28, f———a_ﬁfx_x_=sin"-§+c 9.]\/Z’Tde=§ =P+ ST 3+ C
3

30. J'x2Va'—x'dx=%sin“§—% Vat —x¥ -2+ C

3L f——-——-”“"x""dx=\/a-‘-x2-a1n 32. f——va —X = _sin-n%___\’aix"f;,c

X
X =2 i 2 - L/aTo A 4 dx 1
33. Vo —2s 3xVa’ —x H | ———=—gh
a = x- xVa*—x*
dx Va' - < J' dx X
3 .f = + e [ ———— = 124 c= +Ve-adl+cC
S, Ve -2 pm c 36 T cosh™ In|x x*—a?|
2

3. [V @a=iIVETa -S|t VIS @+ C
VEZE =gy 2

3s. f(sz-a“dx=x( :+ ]a -—n":lf(\/x‘—az)"'zdx, n# -1

”I e _xVX-aP"  p-3 dx .

Vx=ay @-ma® @-2a*) (VE-ay?

A/ 2 2\n+2

40. fx(\/x'—az)"dx=-(—xn+—;)+c, n# -2

41.

4
fxz\/x'—a'dx=§-(2xz—az)\/xi—ai—%lnlx+ Vxi-a*|+C

-— —_ .-
o [YEZdu-vima —asec-l|£|+c 8. [V o x VTR - Y2
X
44. j\/_r__dx——z-lnlx+ Vx? —a'|+ Vii—al+C
1 . —1]x I -1la dx x*—a
4s.f——=—sec'—+c=—cos'-+c 46.f - +C
X /xi_a'i a a a X xz xz_az azx
47. f————-——zaix_x2=sin"(x;a)+c
- 2 -
48. f\/2ax—x"dx=£—i—g\/2ax—-x2+gé—sin"(xaa)+C
—— ‘\/ — 2\ 2
49. f Via =y de =S “)(n f‘;" *) 2 f (Vaax - 2y~ dx
50 j & _G—aMVax -2 p-3 dx
(V2ax - 1) (n — 2)a* (n-2)a*’) (V2ax - xir2
- - x- 3 -
51 [ Vi e = EH I IV~ x +%sm—l(x_a)+c
52. f———“z“fr”"dx=\/2ax—x2+asin"(";“)+c f V2ax = & 4o 9 |28 _ g '("—;")+c
xdx _ .. fx—a / -t g
54, ﬁ—asm'( a )—VZax—x2+C 58. f \/__ 3
56. fsinaxdx=—%cosax+c 57. fcosaxdx=lsinax+c
- . 9 _ x _sin2ax j = X, sin2ax
:s.fsmaxdx 3" 4 +C cos? ax dx 2t 4, +C
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-6 - A Brief Table of Integrals T-=:
n=1 n—1 . -
60. fsm ax dy = -5 anxacos x4 lj.s "2 ax 1. J’cos"axdx=°°s ’;azsmax+un l_,’cos"'zaxd;u:
] _ _cos(a+b)x cos(a—bx
62. (a)fsmaxcosbxdx— YD) 2e=5) +C, a#*b
. . _sin(a—b)x_sin(a+b)x )
) fsm_axsmbxdx— =5 % T 5) +C, a@#p
_sin(@a=bx  sin(a+b)x )
(¢ fcosaxcosbxdx— 2@ =) 2G5 +C, a#bp
63. fsinaxcosa.xdx=—c°sza‘x +C 64. fﬁn”ucmaxdx=smn+lax+c n#—1
4a n+Da
CcOS ax 1 - J' . cos™! ax
| S =2 + . » =- -
65 fsinaxdx sln|sinax|+ C 66. | cos” axsin ax dx (n+1)a+C, n# -1
sinax , _ _1
67.fm = alnlcosax|+C
. m oo g _sin"laxcos™'ax  n—=1 [ . _ .
68. f sin” ax cos™ ax dx = am+ n) m ¥ St ax cos™ ax dx, n#—m (reduces sin" ax)
n+ 1 -1 —
69. f sin® ax cos™ ax dx = S__@xcos™ ax  m— 1 sin"axcos™ 2axdx, m# —n  (reduces cos™ ax)
a(m + n) m+n
= —2 -1 b—c¢ T ax 2
70'Ib+csinax a b_ctan [ b+ctan(4 2)]+C y>e
dx ._ -1 c+ b sin ax + Vc? — b2 cos ax 2
7l'jb+csinm-a\/c2_biln b+c sin ax e p<d

&  _ 1 (7_a
72'fl+sinu_ atan(4 2)+C

74.

frea
b+ccosax \pZT -2 b+c

1

75. In

1T
73°fl—sinax—amn(4+2)+c

2 tan"[ utan-”‘;—"]+c, B>

2 312 o
c+bcosax+ Ve —b smax+c, B<

b+ c cos ax

dx =
J’b+ccosax aVel— b2

=-tanE+C

76'fl+msu a 2

78. Ixsinaxdx=%sinax—§cosax+€

a
80. fx"sinaxdx= —‘-‘:;cosax+%fx""cosaxdx
82. J’tanaxdx=;:-ln|secax|+c

84. jtanzaxdx=%tanax—x+'c

86. J’tan"a.xdx—tan"- ftan""axdx n#1
an = 1)

88. fsecadx=am|secm+mnu|+c
90. J'seczaxdx=%tanax+c

2. fsec"axdx='sec"_-axtanax "‘2fsec"-’axdx
an—1) n—1

& __1 . a
'w""l—cosax_ acot2+C

79. J.xcosaxdx=lzcosax+§sinax+c
a

81. jx"cosaxdx=%"sinax—%fx""sinaxdx

83. fcotaxdx=%ln|sinax|+c

8s. J’cotzaxdx=—-l-cota.x—x+c

87. fcot"a.xdx-—cm" ax fcot"‘zaxdx, n#l
a(n—1)

89. fcscaxdx= --a-lnlcscax+cotax| +C

91. J’csclaxdx= —%cotax+ C
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) 3 ; -1 -
T-4 A Brief Table of Integrals
93. fcsc"axdx= csc”? ar cot ax . 2J-csc"‘zaxdx n#1
aln—1)
94. fsec"axtanaxdx=%+c, n¥0 95. fcsc"axcotaxdx=—9§gm—ax—+c, n#0
96. J’sin“'a.xdx=xsin"ax+%\/1-a'x‘+C 97. fcos"axdx=xcos"‘ax—%\/l—a2?+C
98. ftan"a.xdx=xtan"ax-—%ln(l+a'°x2)+C
R - xn+l — __a X"+Idt _
99.fxs1n ax dx n+lsm ax = Vi n#-—1
n+1 ' "+ldX
100. fx"cos"axdx= X cos"ax+ a X . n# -1
n+1 V1 - a2
n -1 =-X"+l n+ldx _ . %7 g.afs.,
*101.fxtan ax dx n+1 n+1 l+ax n#* -1 P
102.fe""dx=%e‘“+c r o1 [ma=l2 0 b>0 b
ka squont ] 4In b
104.J’xe""dx=£.,:(ax—l)+c 105.J' x"e* dx = —.x e""-- " e dx
P
106. fx”b""dx= xb™ —-—"-—jx""b“dx, b>0, b#1 107. fe“sinbxdx= €~ (asinbx — bcosbx) + C
alnb ahb a* + b*
108. fe“"cosbxdx= ,,e:b,(acosbx+bsinbx)+C 109. Ilnaxdx=xlnax—x+C
2+ bt
n m - X"H(ln ax)" m j n =1
llﬂ.jx(lnax) dx = Py s x"(In ax)™"" dx, n#*—1
(lnax)m+l ‘&
111 J’x"(lna.x)"‘dx=——-+C, m# -1 112, f—=1n|1nax|+c
m+1 xIn ax
113, [ sinharde=Lcoshar + C 114, J-coshaxdx=%sinhax+c
.12 _ sinh2ax _ x J' 2 —sinh2ax  x
115, jsmh ax dx = P 2+C 116. | cosh®axdx a +2+C
n—1 -_—
197, | sink axde = S0 arooshar a2l [gppe2orge  nwo
n=1 3 —_
118. fcosh"axdx=c°5h ';nzsmhax_*_n — lfcosh"‘zaxdx. n#0
119.fxsinhaxdx=§coshax—lzsinhax+c 120. fxcoshaxdx=§sinhax—l,coshax+c
a 2
121. fx"sinhaxdx=5a—"coshax—g-fx"" cosh ax dx 122, fx"coshaxdx=x7"sinhax—'—az-fx"" sinh ax dx
123. ftanhaxdx=%1n(coshax)+c 124, fcothaxdx=%1n|sinhax]+c
125. ftanhzaxdx=x—%tanha.x+c 126. fcomzaxdx=x—%co:hax+c
-1
127. ftanh"axdx=—t?nh_—l)ax+ftanh"'2axdx. n#1
n=1
128. f coth” ax dx = -E%hﬁ coth"2axdx, n#1
129. [ secharde = Lsin™! qanh ax) + € 130. fcschaxdx=%ln mnhﬁz"-‘-n-c
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131 fsechzaxdx=ltanhax+c
. _sech""axtanhax n-—2 f ne2
133. fsech axdx = "= 1)a n-l sech”™ ax dx.

csch™2 ax coth ax
(n-1a

135. [ sech ax tanh ax dx = M@, ¢

134. f csch” ax dx =

n#0

ebx ~bx

137. f e“ sinh bx dx = —[—-—— -

a-b

2|a+s ]+C i

139, fzx""e""dx =Ia)y=Mm-1!, n>0
0

l-

3. n—l)
w2 w2 IS
141.] sin"xdx=f cos"xdx = 2. 2
0 0
3.

5-
*46-+-n
6-(n—)
257

(o 2fc.:sch""axd,\r,
n—1
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A Brief Table of Integrals T-5

132, fcschzaxdx= ~teothax+C
n#l
n#l

n
136. fcsch"axcothaxdx- Es-ﬂl——-+C n#0

bx

e_bx +C, 2 4 g2
a+b a #b

138. f * cosh bx dx = e?[ €

140.] s g=1 T o
. 2

a’

LT .
"5 if n is an even integer = 2

, if n is an odd integer = 3



