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Peperiksaan Semester Pertama
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ZCA 110/4 - KALKULUS DAN ALJABAR LINEAR

Masa: 3 jam

Sila pastikan bahawa kertas peperiksaan ini mengandungi LAPAN muka surat

vang 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.

(a) Tulis sistem persamaan linear berikut,

—T14+To+223 = 5
2z — T2+ 5z3 = 3
2z + 32, — 224 = O
3zo —x3+14 = 1.

dengan menggunakan nyataan matriks. Apakah matriks koefisien A sistem per-
samaan ini? Cari kofaktor ass dan a34 bagi matriks A dan dengan menggunakan

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

(16 Markah)

2.
Cari titik-titik dan persamaan-persamaan bagi tangen pada lengkung y = 213 —

3z? — 12z + 20 di mana tangennya adalah;

(a) bersudut tepat dengan garis y = 1 — ;;34,
(b) selari dengan garis y = v2 — 12z.
(16 Markah)
3.
(a) Nilaikan kamiran-kamiran berikut:
3 (1 ) 1 2
(i) /2ta“"‘sec2:c dz (ii) / ———( a(v+1)) dv
1 v+1
(iid) /2 3dt (iv) / dt
1v .
Wl ayae (t+1)Vt2+2t -8
(b) Cari luas kawasan di antara graf, f(z) =1 — 2—2, — 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)

5.

Nilaikan kamiran-kamiran berikut:

© tan.r dr 3+ 22
o [_tanrdr w2
(a) /tanr+secx: (5) 22+r-—2
9 dv z+1
(c) 31 — ¢ (d) / 22(22 +4)
- > Iny
sing dr f / 2Y 4.
(e) /r sinr dx (f) L P Yy

(18 Markah)

6.
(a) Bagi siri,

= (z+4)
; n3n

[ZCA 110]

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,

-1, —7<zr<0
f<I):{ 2, O<axz<om.

(c) Cari perkembangan Siri Kosinus Fourier bagi fungsi,

0, 12<z< 1.

f(r):{ 1. 0<z<1/2

(18 Markah)
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A Brief Table
of Integrals

l.fudu=uv—fudu 2 f(1“du=li—+ a# 1 a>0
n
3. f cosuduy =sinu+ C 4. f sinudu = —cosu+ C
(ax + by™! ‘ ,
5. j (ax + b)Y dx = T(”—-_;—“— + C. n=—1 6. f (v + b) "' dy = Z[fln rav = bt~ C
x + [ n=1 . -
7. fx(a.\' + b)Y dx = fax = ,)) axth _ b =~ C. nF -1 -2
a- n+2 n+1
8. f xlax + b) 'dy = (l‘ - —b—, Injax +b|+C 9. J.\'(LL\' +by P dx = —l—, [ln fux + b+ b :| - C
a- a- aux + b
dx =1 ; X ! ‘ f ——, _2NVax -+ by 4
10. f.\‘(a,\' 5 b In :ill.\' 7 l7f - C 11. (Vax = b)) dy = = e - C. n® ~2
Vax+ b , _ — dx
12. _x'__d" =2Vax + b+ b | ————
: NVax + b
Ix 2 - wx — b
13. (a)f——(———=—tun' == C
Wax—-b Vb b
b) f dx 1 nl;\/a.v%-l)-—\/%%
Nax+ b Vb IVar+b+ Vb
14 f\/ax+hd\_=_\/u.\'-?—b_‘_gj dx s C 15 f dx =_\/a.\'+/7_(_;f dy «C
x* r 2) Wax + b “Var + b bx 200 Nax + b
l6.f,—‘LL7=%tan"g+C 17.J I S S e
a + x° . (a- +x7)y  Da-(a-+ ") 2
de | Iy +al . Y _ Ry | xta
lS.f :__.z—:)_,lni.r—af?c 19'J’ T 11 a7 :_:-‘__:-In =a * ¢
a X =L ; y (u x7) 2uatla X7y du
20. J' —&_—; = sinh~' (—\1 +C=ln(x+Va +x)+C 21. J Vai+ xdv = %VuZ 4+ opt gl;' In(y + Va +x7)+
Va- + x° - -
22, f rVa +xde= %((:3 + 2V as + oyt — %: In(x+Va +x)+C
TS — 3 .=
Sac 4 —_—— . =\ gt - v St vt —_—— Nyt X
23.J.—\/—(IT—L(I.\‘=\/a'—l-.\"--aln‘%—L +~C 24.J’\—u—;"—d.\'=ln(.\'+\a'+_r')*——‘I—\r—\“*C
. K ‘ ! :
_ 2 2 —_— N~ 2
23. f———s—-—i\"; —ﬂ—ln(.\‘+ \a- +_\'-)+'\——————‘ C
Vo' + x° 2 2
dx 1, a+Va - dx _ Nait
26'J‘—_/_—2"'—=_T——Eln f‘-c 27.J>.2 /__z__:—-— N = C
xVa +u xVa +x a-x
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28. f f]'\' =sinT =~C 29. {\/a'—.\':dx-——%.Vaz—.\-z-’r-—,}—sm "27\:+C
Vg - - 2 2
30. (\ \ar = dv = Tsin” é—-l—.r\ a- = x(@ -+ C
J N u 8
= : ' I S . T o2
K3 U IR M S N g B PR el X M S 32.J’\“,‘¢r=—sm‘i— 224
X X e a X
33. 2 (L\=g—_-sm'j£—-l~\\ as~x+C 34, dx lIn!a —Xi+c
= > a2 2 2 a i
Nat - X = - xVa- —x i i
35 f dx =N TV 36.f L-cosh- LiCc=mlx+Vx-al+
DN Gt~ 1 [ Vx~—ua-
37. J’V.\':—a:ci\'——-é\“.r:—a —-—ln|r~r\/x -a° I+C
_\//—1—_'_1),?
— 3 MVam —as 3.p-2
38. J’(\/‘/.\‘j —aYdv= nve ¢ _na [( - —a )" dx n# -1
n+ 1 n+ 1
{ o R 3 dx
¢ x\Vem—a ) —
39.j e = - — - n - J e, %2
(Vx-—ay (2 - nja” (n—2) (Vx-—a)
— (-\"/,': —u- )n‘Z
40. jx(\/.r‘ —aydx = > + C, n# -2
A3 5 /——7 4 = 5
41. J.tz\/.r‘—a'zb‘:%(_"—a YWar ~ ‘—%—ln!x—l— Vit —at|+C
|
- 5 = : ’ \/ 2 vV x -
42. J’\/k dxy = VX~ —~a- — usec ?%;TC 43. f—i———~ =Inlx+ Vil -da*|- —4 4
1 x°
44-];/\%‘—:([\'=%1nj.‘;+ ,rl-azi-i-% o —a +C
; [ /2,2
45. f/—%\—::=%sec"’ T ic=deosidlac 46.j S £ ik e
YVt ~a” ! . xNVx ~a- a’x
. v —
47, f & = sin”" {2 a")+c
V2ax — x°
ST _X~d 5T 3,4 . —ifXx=a
48. f\/Za\ ) 5 2 F 5 sin < a )+C

. J' (V2ax — x3) dy =

. j o\ 2ar — xtdy =

. fsinza.xdx=——

A Brief Tabie 0% int

(H
‘()
ﬂ)
v

W

x = aXV2ax — x°)"

+ n”fl f (V2ax = X3y 2 dx

J

(x ~ a)2v = 3a)V2ax — x* 3

n+1
dx _x = a)(V2ax = X n-3 dx
(V2ax ~ x*V" (n—2)a* (n—~2a’ (V2ax ~ xz)l.-z

a

6

J

xdx o afx
T a sin
V3lax — x°

. 1
. fsma,rd_x= —Ecosa.x+C

X sin2ax

2 4a TC

V2ax — x° — o fx—-
.j—r—d\'=\3ar~.t'?asxnl 2

—"—“)—szu—x2+c

+ —sin
2

">+C

(_-_>+c

53.

A=

2380

. fcoszaxdx=£+

2

J\/')ax—-xd,x__7 [2a ~ x e —sm‘(x;a

=

. J‘cosaxdx=%sinax+C

sin 2ax

22 C

[ZCA 110]
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A Brief Tzoie of Integrais
=1 — n—1 H — .
60. fsin"axdx: - a:acos ax .z 5 ljsin”':axd_x 61. fcos” ax dx = &2 ’clzgsm .z = ! I'cos““'ardr
. cos{a + b)x cosla—b)x s s
62. afsma.xcosbxdx=-— -~ + - % b
@ 2a + b) Ya-p & a6
. . sin(a — b)x  sin(a + byx
b fsmaxsmbxa’ = - + 2yl
® T @ =0 Taxp T @b
L ,o_sin(@a~bx sinfa+ b v gn
(c) f €Os ax cos bx dx = 30 =5 + Y + a = b
. ~ son=1 .
63. jsmaxcosaxdx=—M+C 64. fsin"mcosa.rdrzg—?—-ai‘-c n= -1
4da (n+ la
=1 "
65.[Md.r=al-ln§sinm']+C 66.fcos”msinavcir=—gp—s,—m—c n= -]
sin ax (n <+ lja
sin ax I
67. fcosaxdx: ~zInlcosax{+C
T son=! m=1 - ,
68. f sin” ax cos” ax dx = —34 a(‘;’: i_osn} ax . r’; < ’II $in"”" ax cos™ ax dx, nE-m (reduces sin” ax)
it l m~| —_
69. f sin” ax cos” ax dx = 28 a(‘;’: ?i) ax :Z T ,12 sin” ax cos™ ™ ax dx. m= —n (reduces cos™ ax)
dx "2 - b - e ax - 5
70. f " = | ——— 1 —_ - + 2 2
b+ ¢ sin ax amtan [V/b+c[dn(4 2)] C. br>e
f 5l 5 1
- e+ 1 + Ve = b- ! N >
1. f dx. - 1 in ﬁL b sin ax < b~ cos ax; . c b<
btocosinax NI b+ ¢ sin ax )
dx 1 Toaxy dx ] 7 ax
R R T
7 1 + sin ax a'an <4 2) ¢ 3 l -~ sin ax ¢ an (4 2) ¢
dx 2 - b—-rc ax 5 5
74. = ! —— == ! =S et
b+ c cos ax a\/bl_czum [\/b+cmn 2}TC' b=
. i : Ve~ b2 s i A 5
75, f dx - i in | € + b cos ax + Vi ~ b sin arxi c B <
b+ccosax T p?o | b+ ¢ cos ax ’
dx 1 ax dx 1 ax
(O I e T
6 I + cosax 4@ tan 2 ¢ 77 I — cos ax ac 2 ¢
78. fxsinaxd.x = —1—,sina.v - 'aicosax +C 79. fxcosa.rdx = —l;cosu.r + gsin ax+ C
a- 2’
80. f x"sin ax dx = —-’%— cos ax + :—:f X" cos ax dx 81. f x"cosuxdr = z—l sinav — g[ X" sin ax dv
82. ftanade‘:(l—z!n;secaxI +C 83. fcoxaxd. =%ln[sinar[ +C
84. ftanlaxa’. =%tanax-—x+ C 8s. fcotzardx= --zlzcota.r*,r+ C
n~1 _ =1
86. f tan" ax dy = BL__4% f tan" "> ax dx. n#1 87. fcot” axde= —9L _4F_ [cot””zm drx. n 1
a(n - 1) aln ~ 1)
88. fsecaxd.r=%ln|secax+ tanax |+ C 89. fcsca.xcix= -—é—ln§cscu+cotarf +=C
90.fsec3axdx=[~11-tanax+C 91.J'csc3axdx=—%cota.r-i—C

92, fsec"axa’,r=sec _ax tan m‘-i-n_zfsec"":axd_\f. n# 1
aln—1) n-—1
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A Brief Table of irtegrals

csc” ™7 ax cot ax

93, fcsc" axdy = -

n-—2 a=2
cse" T av dx.
n~—1.

[ZCA 110]

atn = 1)
. sec’ av |
94, {sec” arianav gy = 71[, =~ C. n=0
J
[ Lo _ 1. ™=
96. J sin” avdv = xsin ay - E\ 1l —ax +C
’
— - ! N A - ,
98. f tan”'avdy=yunT ax - =—In{l +ax) + C
2ua
-
.- , T a "7 dy
99, f x"sin"laxdy = sin™! ar ~ f .
, n=1 sl U S
n— =i .
, - X - a T dy
100. j.\"cos axde = ———cos™ ! ar + — [- .
n =1 n= 1) N - g

3 101.

102.

Lt R - 4
x'tanT avdy = ——rtan" ax -
n+1 n+lJ n

o
g geo= e
f ¢ dx Z¢ C

104. j' xe"dy = g-; (ax— = C
s
106. f x"hCdx = RSN ———”———J’ XA b > 0. b
almb alnb
108. f ¢ cos by dr = ,e L e (wcos hy = bsinby) + C
(T nT
’_Il'i(in N B
110. f_\"’(ln ax)" dy = : ‘ o) _m J.\'"(ln ax)" dx,
n+1 n =1
(In axy"™
111. J’x"(lncu)’”dr=~—f—,)—+C. m#F ~1
m+ |
113. J’ sinh ax dv = %cosh av + C
N 9
115 f sinh’ ax dy = S0028Y _ X . o
4a 2
17, f sinh” qv dy = SM_dxcoshar _n | f sinh""? ax dx,

118.

119.

y -} -
cosh" axsinhax , n— 1 >
f cosh" ax dx = e + cosh™ ™~ ax dx,

f xsinhaxdy = ’aicosh ax — —I~ sinhax + C
e

"
. RY 11 -
. j X" sinh ax dx = > coshay = 3 f x"" ' cosh ax dx

Intcoshax) ~ C

R j—

. f tanh ax dx =

. [tanh:a\‘dr—'—'x—%tanhm— C

N -
_esclax -

na i n=0

. f tanh” ax dx =

. J' coth” ax dx

n—=1 .
_tanh’” ax j tanh" ™ ax dx, n# 1
(n— la

n=~1 "
_co_ax -+ f coth"™? ax dx, n#1
(n= 1)a

. fsecha.rdx'-' le-sin"(tanhax) + C

93, J csc”avcotax dx =

97. J’ cos™axdr = xcos™ ' av — -(l;\/l ~-at+C

n= -1
n= -}
nE -1 P~fﬂf'7 2-¥51
ax —] bu.\' "
103. fl) dx—am+C. b>0, bh#1

105. f—x” eu.\' (L\' - lxu em’ —- _’lf ’\.n—-l eu.\' (L\'

a (43

1 107. f ¢ sin by dv = —S—— (a sin bx — b cos by) + C
a- + b-
109. J- Inaxdr =xlnar —x+ C
n#* -1
112, j——dL=lnflnax] + C
xin ax
114. J cosh ax dx = zll-sinh ax + C
* LY "
116. f coshax dy = S0R2EX L X 4 -
4a 2
n#0
n#0

120. f xcoshavdy = (—ll sinh ax — l, coshax + C

2’
122, f x"coshavdy = -\a— sinh ax — gf x""'sinh ax dx
124, f coth ax dx = -c];ln Isinhax|+ C

126. J coth® axdv = x — % cothax + C

130. J'cschaxdx=-}z-1nitanh% +C

i “
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-8
4
A Brief Table of \ntegrais T-
31. ; sech” ar dr = -}z—mnh ax + C 132, f csch® ax dx = —-}—lcoth ax + C
I' n=2 . - R
33. | sech"axdy = sech’ ~ ax tanh ax I dx. n#
(n~ la n—1
© "=z " - " R
RS 3 { oschavdy = ~gsel “axcothar  n =2 csch™™ - ax dx. n#l
] (n~— Da n—1
o 33, } sech” ax tanh av dy = ~&:% - n#0 136. f csch” axcoth avdv = -—cﬂnhali +C n=0
i ‘i 37 f‘ e sinh by dv = el e e | C a’ # b’ 138 f e¢“"cosh bx dv = el et e +C a = b
e . N T - - . bl . A a -— ¥ . - -~
J llaxb a-b 2a+b a-b
> 39 ) YT dv=T(n) = (n— 1) n>0 140 i €™ dy = Lz a>0
U, - - N0

I - (n~1)

=2 =72
41. J sin® x dy =f cos" vy =19, .
3]

3] it

[STE]

.if n is an even integer = 2

£t w

=1

wiaoy |
[=,8

) . .
it nis an odd integer = 3

(%)

- 000 O o000 -
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