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ZCA 110/4 - KALKULUS DAN ALJABAR LINEAR

Masa: 3 jam

Sila pastikan bahawa kertas peperiksaan ini mengandungi LAPAN muka surat

yang bercetak sebelum anda memulakan peperiksaan ini.

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

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

1.

(a) Tulis sistem persamaan linear berikut,

—z; +2o+223 = O
27y — Ty +bx3 = 3
2xy + 5xo —2x4 = O
3z —x3+xz4 = 1L

dengan menggunakan nyataan matriks. Apakah matriks koefisien A sistem per-
samaan ini? Cari kofaktor ass dan ass bagi matriks A dan dengan menggunakan

keputusan ini cari determinan bagi matriks koefisien A.
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(b) Cari penyelesaian sistem ini dengan meﬁggunakan kaedah Cramer.

(16 Markah)

2.
Cari titik-titik dan persamaan-persamaan bagi tangen pada lengkung y = 223 —

322 — 12z + 20 di mana tangennya adalah;

(a) bersudut tepat dengan garis y =1 — —%,
(b) selari dengan garis y = V2 —12z.
(16 Markah)
3.
(a) Nilaikan kamiran-kamiran berikut:
3 (In(v +1))*
(i) /Qta”sec23: dz (ii) / (n(v+ 1) dv
1 v+1

(i) /2 3dt (iv) / dt
11 —_— .
—2 4+ 3¢2 (t+1)VEE+2t—8

(b) Cari luas kawasan di antara graf, f(z) =1— %, —2 <z < 3, dan paksi-z.

(16 Markah)

4,

Diberi terbitan pertama y'(z) = z* — 222, suatu fungsi y = f(z).

(a) Jika fungsi y(z) ini melalui pusat koordinat (0, 0), cari persamaan fungsi ini.
(b) Cari titik-titik minimum, maksimum, dan titik perubahan kecekungan fungsi
~ini. -

(c) Cari selang-selang di mana fungsi ini bertambah dan selang-selang di mana
ia berkurang.

(d) Cari selang-selang di mana fungsi ini bercekung ke atas dan selang-selang di
mana ia bercekung ke bawah.

(e) Lukis fungsi y(z) ini atas selang [-2, 2], di kertas graf yang dibekalkan. Tun-

jukkan titik-titik minimum, maksimum, dan titik perubahan kecekungannya atas
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graf ini.

(16 Markah)

d.

Nilaikan kamiran-kamiran berikut:

(&) / tanz dx

tanx + secx

(c) / E%lgiivv4

(e) /x5 sinz dz

(18 Markah)

6.
(a) Bagi siri,

5

n=1
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8 + 2?2
(b) /a:2+a:—2 dz

z+1
(d) /22(z2+4) dz

o Iny
(£) /1 29 gy,

n b

cari (1) jejari siri dan (ii) selang menumpunya. Untuk nilai apa z siri itu menumpu

(iii) mutlak dan (iv) menumpu bersyarat?

(b) Cari perkembangan Siri Fourier bagi fungsi,

(18 Markah)

—7<z<0
O0<x<m.

0<z<1/2
1/2<2x<1

cobf-
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A Brief Table

of Integrals

1. fu dv = uv — _}’ v du 2. f[l"(/u =4 +c a #F 1, a>0
In a
3. j cosudu =sinn + C 4. f sinudu = —cosu+ C
( v+ ZJ n=| | ‘
5. f{(z.\'+l))"d.\'=%7—+—)ﬁ—+0 n# —1 6. f(:z_\'—i—b)"zlx:%lnycu' +b|+C
(ax+ 5"V ax + b b
7.]. x + hY dy = - + + —1. =2
x(ax + b)Y dx 3 e S C. n 1
3 ~a I}
8. fx(a,r + )" dx =%— —bjln lax + b+ C 9. f.\'(a.\' + by dx = —i; [ln lax + b |+ — 2 :! + C
a? ‘ o’ ax+ b
dy 1o x j — 2 (Vax + by A
== | + Ve by dv = s ———— + C. -2
I J’.\‘([L\'ﬁ-l)) b In jax + b | ¢ 1 (Vax = bide=7g n+?2 .

. f——zz'\;,——{_l)-z/.r: 2Vll.Y+b+l)f——l£L—
. Vax + b

(Y 2 - ax — b
13. (a) f——‘———=—:—mn ‘\ﬁ——+c
NVax—-b Vb b

(b)f dx -
sVax+b Vb

+
14 J’ \/a.r+1)d\‘=_\/cL\'+l7+£f dx i C 15 f dx :_\/tl.\""b__c_l_f dy +C
x? ’ o 20 Wax+ b o“Vaxr + b bx 2 Nax + b
16. J- ‘zlx ,=ltan"%+C 17. f ,d"r = +—17tal1"%+C
a*+ x> ¢ ¢ (- + x7y  2a<(a-+x7)  2ua’
[ i
lx 1 v+ al f dx X | (X +ai
18.f SLONNFEN MY L+ C 19. = —+—Inj>—a + C
ol - 2a [.r —aj (@ = Wil - 1) 4dF lx—a, .
dx Lo X S — Vo nrume) X 5 s L u’ i I 2
20.f——=smhl—+C=ln(.\'+\/a‘+.\'“)+C 21.f\/a'-&—.\"d_\::—\/a'-‘.-.\"+—-—ln(_\+\/u + )+ C
Va® + x* a . 2 2
4
22, f Va® + dy = %(a: + 2YVas + 17 — 0—8- In(x+ Va*+x9)+C
V - - /3 5 3 2':' ':‘ 2+ - 3 3 ‘\/'/(l: +.\': ,
23.J’——“—Y—-‘-de:\a'-!-.\"—alngi—‘r—l——;‘!-i-C 24.J'la—-,——'\—-c[.\'=ln(.\‘-‘r a“+.\")-—————_\,——-rC
. _‘ : : e
2s. ‘—;\\/—i——,d,\‘ = —‘i—zln (x+ Va>+ 1)+ L“qi-‘— + C
a-+x° = -
n dx 1. a+VaiEl 5 dx _ _Valt+x c
26. —;-——Eln:——-——j——;-%-c 27. e———— W :
xVa- + x- ‘ i xVa- + x° asx
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30.

31.

33.

35.

37.

38.

39.

40.
41.
42.

44.

45.

47.

48.

49.

|
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,_(['_\-___=sin"£+C 29, f\/a —de=2 az—xl+%:sm"§+C
Va* = x* a 2 2
4 i
f.\'3\’03—.\'3(1.\'=%sin"%—%A\‘a —xXa -2+ C
Y o m— — Va2 N/ N
j—\/—iv—'}—d\—\/a—\—aln a+ 32. J’ dt—-—sm'%————‘—l—i-+C
X2 a’ x 1 a+ Va’ _‘2‘
— =% in'2 - zxVa - x° “+C 34. f "-—]n - i+ C
J’\/u:—.\'zu 2 [ ) Va?—-x* a™| T |
d =YL s 36. f——%x——;=cosh“%+C=1n|x+ Vxi=—a |+ C
(l: - _\‘: u x VX —a-
j\/xz—azdx-—%\/ -a ———Inir+ Vxi—a'|+C
..‘\/.2_ 2\n 2 , ,
J’(\/xz—a:)"zL\‘= UV @) _ na J(\/.\fz-—a')"_'dx, n# —1
n+1 n+1
J' dx =~\'(V-\'2-02)2—"_ n—3 dx o2 -
(Vx* = a%y (2 -’ (n-2a*) Vai-a T
\/‘_,2—_:‘_—.‘.-114-2
j,\'(\/xz — Y dx = (——\'—1—1-%2—- + C, n# -2
J
AV —atde = % al)\/xz—-az—%ln]x+ Vxi-a*l+C
e — | V2 Vi< a4l
f T (l/\—\/.\'z——a:—asec"'ﬁ+C 43. J a ln‘x+\/x—a|“—-—-——g—+C
J'\/_.__dx-—-—lnlx+\/_'——a|+r\ﬁ‘-a +C
- — a
j—gﬁ————=lsec”‘i + C=1cos™! 2‘-i—C 46._[ & = x2—02+C
dx _oafx=a
J-\/'Zax-—,\‘:_sm ( a >+C
j\/20.1'—.\'3(1,\':5—;—‘5\/2ax—x3+%_sin"(x~“)+C

(x — a}V2ax — x*)

j (V2ax ~ x*) dx =

N e e

n+1
j dx (x—a)(\/"aA"r)' ) n—3 dx
(V2ax - x* (n— 2)a’ (n—2)a*’) (V2ax— x*)'?
4+ x — -\/’5——7 3 —
f A T gy = S 2‘” axx, —a-z—sin'] ('——’“ - “>+ c

V2ax — x* 3 - -
f——ET—"—dx= V2ax ~ 2 +asin” [

“>+C

xdx ._,<x—a> \/————:
—————— =qsin - V2ax—x+C
V2ax — x* a
.J’sinaxdx=—-%cosax+C
fsinzaxdx=£———————5in2m‘+C
2 4a

. V2ax - x* , _
53, | Mo x 4o
2

-2 /__Zax—x — sin™’
/2a

C;a)+c

sij\/i_——

57.J’cosa.xd.x=zll-sinax+C

1 x , sin2ax
, - == 4+
59 jcos ax dx 5 i C
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A Brief Table of Integrals
- o= _ - . N n=1l X SI -1 A
60. f sin” ax dx = —310 a:acos @ Lz = ! f sin""* ax dx 61. f cos” ax dx = &2 f;; Sinax . o = cos"" " ax dx
. cos (a + b)x cos{a—b)x
62. afsmaxcosb dx = — - + 1P
(a) X dx 3@ <5 0 =) C. at# b
. ) sin{a — b)x sin{a + b)x
b fsmaxsnbd= - +C S
(B R T asp 6 T8
sin (a — b)x _ sin(a + b)x N \
c €Os ax cos bx dx = + T b
(’j ‘ ’ 2a - b) Ya+p o 4T
) 7 it~ -
63. J sin ax cos ax dx = 52 L 64. J’ sin” ax cos ax dx = sn_d¥ .o n¥E =1
4a (n+ la
n=1 .
65. fc—,os—afdx=éin!sina.\']+6‘ 66. fcos”axsinaxdx= _EE_AX Lo p# -l
sin ax (n+ La
67. j gg;gcd\c= —%ln!cosax’ +C
’ H e m+l —_
68. f sin" ax cos” ax dx = —2% @Xcos  dar 7 1 j sin” ™ ax cos™ ax dx, n#-m (reduces sin” ax)
aim =+ n) m+n
11+| m—| —_
69. f sin” ax cos” ax dx = sif’”_axcos™ ax , m - L f sin” ax cos™ " ax dx, m#* —n (reduces cos™ cax)
alm + n) m-n
-2 - b—-c¢ T ax , 5
70.f - = tan'[\/ tan(-———J-‘rC. b > ¢
b+csinax  Np:-? b+c 4 2/)
_— . H 4 2 _MT ~ ; R ,
7L f dx _ ,l i | B sin ax \/.C breosax| o~ pop
b+cosinax  N\/T—p7 | b+ ¢ sin ax [
| T oax) f dx ] ax
72. - = —— == — = L)+
! + sin ax atan<4 2)+C 73 1 — sin ax “[an<4T2> ¢
7a. & o2t [Pl B g
b+ecceos ax T ot \/l+c 2
! TS
{x I . ¢+ b cos ax+ Vo — b sin ax] 5 3
75. : = 1 |+ P
b+ccos ax  g\/¢Z_ p2 f b+ ¢ cos ax ’ G F=e
1 ax 1 ax
P e L S
1 + cos ax ath ¢ .!l—cosm a7y
78. fxsinaxa’x = %sin ax — %Cos ax+ C 79. f xcosaxdx = ~1-cos ax + —sm ax+ C
a* a’
80. f x"sin ax dx = —% €os ax + 2—; l’ x""' cos ax dx 81. j x"cosuxde = '—Y— sin ax — g—f x"7sinax dx
82.jtana.xdx=éln}secaxl+€ 83. fcotaxdx =Inlsinax|+ C
84. f tanzaxdx=%tanax-—x + C 85. j cot> axdx = —}cotar-—x— C
n-1 " =1 5
86. ftzm" axdy = B0 4% _ f tan""? ax dx, n¥l 87. [cot axde = M— j cot’™ " ax dx.
aln — 1) an — 1)
88. f secaxdr=é1n!secax +tanax|+ C 89, (cscaxdx— ——l—ln lcscax + cotax |+ C
90. J‘seczaxdr=zll—tanax+C 91. Jcsc axdx"—%cotar-‘-C
92. f sec" axdy = 366 _@rtanav  n— 2 f sec" ™" ax dr, n#l
alin — 1) n-—1
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n#

b#1

0
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T-4 A Brief Table of integrals
93, j csc"ax dx = _gse”"ax cotax  n = 2 csc"™? ax dx, n+#1
aln — 1) n—1
94, f sec” ax tan ax dx = -5—9%'—\: + C, n#®0 95, f csc” ax cot ax dx = —c—s-iim—HZE +C
96. | sin”'ardr=xsin"'ax + T +c 97. | cos™'axdr=xcos ' ax— A=+
a a
98. f an” axde = xtan ax — 31(—[ In(l +ax3)+C
n= =i "
99. f x"sin"laxdx = ”’ . sin™'ax — - i I \/xl_——g\l_\? n# -1
] o+t "
100. f.\'" cos™ax dy = ”' . cos” ' av + - _7_ ] \/\1____% n# -
n+1 Wiadl . < <), ;
3 101. f x"tan”ax dx = tan™" ax — —& £ dx , n# —1 P 79 2 ¥s/
n+1 n+ 1) a1+ 43%°
102. f edx=Len 4 C n 103 f by = L 27 b >0,
a ¢ il din b
Pa 5‘;7'/;'/-4 Iy
104. f xe dx = & {ax—- 1+ C 105. f xXe™dy = %x“ et = g f X dx
a-
" x”bm n (el ¥ X111 av o3 —_— eu.\‘ M "
106. fx b dx = i mf XY dx, b >0, b#1 107. f e sin bx dx = —; i (a sin bx — b cos bx)
a* -
108. f e cos hxdy = ,i : (acosbx + bsinbx)+ C 109. f Inaxdx=xlnax —x+ C
a + b-
n m x"“(ln (IX)"' L J " m—1
110. f.\ (Inax)" dx = PR - p x"(Inaxy”™" dx. n# —1
] m+l ~
111. fx_l(]nux)'"z[x=£—lﬂ—-+C, m# —1 112. f———d’\—=]n[1nax|+C
m+ 1 xIn ax
113. f sinh ax dx = %cosh ax + C 114. j coshaxdx = %sinh ax + C
R vk Yoy . s .t Yax X
115. f sinh” ax dx = m_n‘%(_l__al - % +C 116. f cosh” ax dx = %ﬂ + % +C
W LS —
117. f sinh” ax dx = sinh %‘COSh ax _ 1 n ! f sinh”"~* ax dx, n#0

118.

119.

121.

123.

cosh"™! ax sinh ax
na

f cosh” ax dx = + 1 ; L J’ cosh”™? ax dx,

J

n
. X n
f x"sinhaxdx = 7l cosh ax — 3

. X 1 .
xsinhaxdx = 2 coshax — —sinhax + C
a*

f x"~! cosh ax dx

f tanh ax dx = é In(coshax) + C

3. f tanh’ av dx = x — %tanh ax + C

_tanh"”' ax

. j tanh” ax dx = n = Do + f tanh”~? ax dv. n#l
n—1
. f coth” ax dx = -—-C&[—I’l_—])% + f coth"™? ax dx, n#1

X f sech ax dx =%sin'l (tanh ax) + C

120. f xcoshavdy = g sinh ax — % coshax + C
a2

'xll .
122. j x"coshaxdx = o sinh ax — 7

124. f coth ax dv = %]n |sinhax|+ C

126. f coth®axdy =x — %coth ax+ C

130. f cschaxdx =

a

i
llnitanh%5 +C

..8/-

1 -
f.\'” ' sinh ax dx
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A Brief Table of Integrals T-5
131. f sech® ax dx = Z‘;tanh ax + C 132. j csch® ax dx = —%coth ax+ C
n—2 — "
133. f sech” axdv = sech o _‘_ultf:h ax Z — I sech"™* ax dx. n#El
=2 . —_9 R
134. j csch” ax dx = —CSCh(” lec)zth ax _ :Z — '1' f csch'™ ax da. n# |
" - n -
i35. f sech” ax tanh ax dy = —Ec’};ai + n+0 136. f csch” ax coth ax dy = —CSC’};(I @ n#0
137 fe‘“'sirmb\-m:iﬁ e e gy 138 f wosh brdy = £ € L e L ¢ 2t
- ANNeR 2l o+ b a—b . E . ¢ COos -r"—26l+bl(l"‘b T . a” F
139 (U Y le™de=Tn) = (n— 1) n>0 140. J‘ e dy = %\/’[—:} a>0
0 -
1-3-5-«-(n~1) + .. . )
» fﬁ/: - f’” . S TaTg T 3 ifnisaneven integer =2
-, sin"x dy = X cos’ xdx = 2:4-6-+-n—1) .
357 .if nis an odd integer = 3
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