
ZCA 110/4 - KALKULUS DAN ALGEBRA LINEAR

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;
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1 3 1
1 Z2 = 2 , Z3 = 1 ,
2 1 3

1 1 1
7 W2 3 , W3 - 2
2 3 4



2

Suatu transformasi linear ke atas Xz, relatif ke basis-Z ialah
1 0 1

Yz=AXz= 1 2 0 Xz,
0 1 1
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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 Xw,
(e) matriks P supaya Xw =PXz,

(f) imej Yz 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 lugs kawasan yang ditutupi oleh lengkung dan garis-garis berikut:

(15 Markah)

(a)

	

y= x,

	

y=1/x2 ,

	

x=2.

(b)

	

y= I sinxi,

	

y= 1,

	

-- W/2 <- x <- 7r/2.

(c)

	

y= x3 - 3x2 ,

	

paksi-x. Cari juga titik-titik ekstrimum

dan titik perubahan kecekungan bagi lengkung ini.

3.

Nilaikan kamiran-kamiran terbatas berikut.

(c)

(e)

(15 Markah)

(a)

	

10
In5

er(3er + 1)-3/2 dr

J24(1 +Int)tInt dt

dy
12/,,r5

	

jyj

	

5y - 3

12

(b)

(d)

6

	

cosx dx
n/2 (1 -sinx)

f1/ 5

	

6 dx
1/5 71-7- 25x2
~ 1

	

2 dxfJ-2 x2 + 4x + 5



4.

Nilaikan kamirankamiran berikut. [Untuk bahagian (b), gunakan kaedah pengami-
ranbahagian . Anda boleh bandingkan jawapan anda dengan menggunakan jadual
kamiran yang diberikan.]

(15 Markah)

5.

(A) Cad jumlah siri-siri berikut.

(B) Cari jejari siri dan selang menumpu bagi siri-siri berikut. Untuk nilai apa x
siri itu menumpu mutlak dan menumpu bersyarat?

(a)

	

m (x - 1)2n-2

n=1

	

(2n- 1)I

(15 Markah)

6.

Nyatakan takrif Siri Fourier bagi suatu fungsi f(x) atas selang -L < x < L dan
cari perkembangan Siri Fourier bagi fungsi-fungsi berikut.

(15 Markah)

(a) dx
(x + 1)

	

x2+2x

x3 + 4x2(c) f x2+4x+3 dx

(a)
-2

n=2

	

n(n+ 1)

3

(a) f(x)° 0, -7r<x<0
sinx,

	

0<x < 7r .

(b) f(x) = 1, -2<x<0
1+x, 0<x<2.

(b)

	

f e-2x sin 3x dx

(d) dxf ex -
1 .

(b) 00E~-1)nin .

(b)

	

(-1)n-1 (3x - 1)n

n=1 n2
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1. f udv=uv- f vdi,

3. J

	

cos u du = sin u + C

5. J (ax + b)" dx = (ax - b)-1 + C,

	

n 0 -1a(n - 1)

a
(ax + b)" [ax + b

	

b ]+7. f x(ax + b)' dx =

	

-

	

n+2

	

n+1

r

	

dr

	

__ _i

	

;

	

x

	

+10. J x(ax+b) bln lar-b!C

12. J ~dx=2Var-b+b.J
x

13. (a) J

	

dx	-L tan''
~

ax b b + C
x~ VT

14.

16.

18.

20.

22.

23.

25.

26.

(b) r

	

dx

	

_ I In

	

a

	

~ + C
J x-,,ra-x+ b

	

%lb

	

!~+,/b- I

= 2a-La'- - x-

x=

	

a- In (x + VP

	

,

	

r1~'~+zf

	

2"	2V7_+ X2

4

A Brief Table

of Integrals

2. f a°du= lna +C.

	

a :0 1,

	

a>0

4. f sinudu=-cosu+C

6. J(ax+b)-'dx=alnIax+bI+C

C, n#-1,-2

8. Jx(ax+b)-'dx=n-n In Iax+bI+C

	

9. Jx(ax+b)_*2 dx=-L in fax+bI+
a2 I

	

fib

r

	

(11"C" +

	

rt+2

J

	

dx

	

=-alm a+	X_

	

+xP °+C

	

27. J

	

dx

	

~ _-

	

T+ x'' +C
x'~ax-

	

I

	

x-	x -	a '-7x
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+C

a

	

a~

	

dr

	

f

	

dx

	

=-

	

a - _a f

	

dxdx=- +- +C 15 .

	

+Cf x2

	

x

	

2 x~

	

x'- a

	

bx

	

26 x
= I tan- ' x + C

	

17. J

	

d

	

=

	

x

	

+

	

1 tan- ' x + Cf a - + x2

	

a

	

Q

	

(a , + x-�)-

	

2a,-(a'- + x,-)

	

2a'a

	

a-

	

-
19.

	

r

	

dx

	

x

	

1

	

In Ix+a l
(a - - x-)-

	

2a-(a.- _X2)

	

4a -	i

J

	

=sinh-'x+C =1n (x+

	

a'- +x-)+C

	

21. J

	

a- +x- dx=2

	

a- + .r- +Z In (x +1~a+x)+C
a'- + x=

	

a

fx2 a - +x- dx =8(a'-+2x=) a=+x=- 8 In (x+~+x-)+C .

J

	

x

	

dx =

	

- a ln i x	i +C

	

24. J

	

x,

	

dx = 1n (.r +

	

x-) -

	

x

	

+ C



T-2
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28.

30.

31 .

33.

35.

37 .

38 .

39 .

40.

41.

42.

44.

45.

47.

48.

49.

50.

51 .

52.

54.

56.

58.

z
= sin' a + C

	

29. f~dx =2,~+Zsin-1:1+ Cf Va_-r__x--F

f x'-Va-'- x- dx = 8 sin-' a - 8 x az - x2(a2 - 2x2) + C

f~~dx=~-alma+~xI+C

f

	

x'

	

dx= 2 sin e-Zx a2 -x2 +C

f x'- a2_-x2	a'-x

f

	

x2 -a2 dx=2

	

x2-az-2z 1. 1 x+

	

xI +C

if (

	

x - a 2)" dx_

	

_ x(
n
X)n

	

n+z1 .f (~)" 2 dx,

	

n :A -1

f
dx _x(~a R - n-3 f

	

dx

	

n#2
)°

	

(2 - n)a2	(n- 2)az

	

('fixar_ 2
Vx - a

f x(

	

a)"dx

	

(n+2

	

+C,

	

n#-2

a
f x2~dx=8(2x- - a2)1~r a_2- !!! lnjx+

	

x2 -a2 j +C

f

	

dx=

	

x1 2 a'-asec- 'IaI+C

	

43. f

	

X~adx=lnIx+

	

x1~j-

	

x~a
z
+C

x

x

	

2dx= 2
z
In Ix+

	

xI +2

	

x1

	

2 aP +CJf Vx--'-r- a

f

	

-=asec-'IaI+C=acos-'IxI+C

	

46. f 2 =

	

+C
x x- - a

	

x- x2--a2

	

ax

f

	

dz

	

= sin' (x - a) + C

xdx= x 2 a

	

+ z
2 sin'(xaa

)
~+C

f (VTaT-x-)' dx

	

+ I

	

f

f

	

dx

	

= (x- a)(~)z R
+

	

n-3

	

f

	

dx
(ax

	

)"

	

(n - 2)az	(n72)a2 ( r-z

f

	

(x + a)(2x - 3a)

	

a6

	

s

	

_,

	

x - ax

	

dx =

	

+2 sin

	

(

	

a

	

~+ C

f

	

dx x2+asin'(X-a)+C

=x &rif V~_ X2 asin` (x-a)-7+C

f sin ax A = -a cos ax + C

	

57. f cos ax dx = a sin ax + C

f sine ax dx = 2 - s2 + C
16

32.

	

a

	

d_ -sin- ' :! -

	

a'-x2 + C

34. if

	

dx

	

=-1InIa
+	I +C

x~ a x

36. f dX =cosh-1 :1 +C=1nIx+ X12-al+C
xV 2-a a

53. f

	

1dx=-2 ta
x

x -sin-a)+C
x2

55. f

	

dx

	

:-I-

	

+ C
x~ a x

59. f cost ax dx = 2 + s2 + C



60.

62.

sin"axdx= -sin"- ' ax cos ax + n - I

	

sin"_2 ax dxf

	

na n
cos (a + b)x _ cos (a - b)x

f

(a)f sin ax cos bx dz = -

	

2(a + b)

	

2(a - b)

	

+ C

.
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6 -
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T-=

61. f cos" ax dx = cos"- ' a sin ax + n
n

I

	

cos"-2 ax dxna f

a2 * b2

a2 # b2

a' 0 b2

63 . J
sin ax cos ax dx = - cos

4~
+ C

	

64.
f

sin" ax cos ax dx = (n+ '1x + C,

	

n0 -1

65 . f sin ax dx

	

a In I sin ax I + C

	

66. f cos" ax sin ax dx = -cos
_

	

"+' ax + C.,

	

n :A -1(n + Oa

67. f cos ax

	

_ -a in cos ax + C

68. f sin" ax cos" ax dx .= - sin" a(m
coe+ n)+' ax + ni + n f sin"-2 ax cos" axdx,

	

n 0 -m

	

(reduces sin" ax)

69. f sin" ax cos" ax dx = si"+Qam + n)_l aX + m + n f Sinn aX COs--2 aX dX'

	

m# -n

	

(reduces cos' ax)

70. f

	

_

	

-2

	

tan- ' [

	

b -

	

tai' (' - E

	

b'-)] + C,

	

> c'b+c sin ax

	

a~7-c~

	

b+c

	

4

	

2

71.
f

	

dx	_

	

-I

	

In I
c + b sin ax +

	

c'- b

	

cos ax I + C,

	

b= < c2b + c sin ax

	

a~6

	

b + c sin ax

72. f

	

&	=-1 tan(~-

	

+C

	

73.
f

	

dx	=atan(2+~)+C1 + sin ax

	

4

	

11)

	

1 - sin ax

	

4

	

2

74. f b+c cos ax

	

a

	

b2- c 2	-'[

	

b+c

	

2] +C,

	

b2 >c2

75. f

	

dx	=

	

I

	

In I c + b cos ax + N/c-~-r-72 sin ax I + C,

	

b2 < c2b + c cos ax

	

a~

	

b + c cos ax

76. f I + cos; ax

	

atan2+ C

	

77. f 1 - cos ax

	

-a cot2 + C

78. f x sin ax dx =a2 sin ax - a cos ax + C

	

79. f x cos ax dx =
a2

cos ax + a sin ax+ C

80. f
x" sin ax dx = -an cos ax + afx"'' cos ax dx

	

81. f x" cos ax dx = a sin ax - af x"- ' sin ax dx

82. f tan ax dx = a In l sec ax l + C

	

83. f cot ax dx = a In l sin ax l + C

84. f tan-' ax dx = a tan ax - x + .C

	

85. f cot2 ax dx = -a cot ax - x + C

86. f tan" ax dx = tan'-ax

	

tan"-' ax dx,

	

n 0 1

	

87. f cot" ax dx = - cot" - ' ax -

	

cot"''- ax dx,

	

n~ 1a(n-1)f

	

a(n-1)f

88. f sec ax dx = a In I sec ax + tan ax I + C

	

89. f csc ax dx = -a In I csc ax + cot ax I + C

90. f sec'- ax dx = a tan ax + C

	

91. f csc= ax dx = -a cot ax + C

92. f sec" ax dx = sec"Q( ax tan ax + n - 1
f sec"-2 ax dx,

	

n * 1

.»7/-

(b) f
ax sin bx dx =

sin (a - b)x
-

sin (a + b)x
+ C,sin. 2(a - b) 2(a + b)

(c) f cos ax cos bx dx =
sin (a - b)x
2(a - b) +

sin (a + b)x
2(a + b) + C,



T-4
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93. J csc" ax dx = -CSea2~i~
ax +

n - 1 j csc" -2 ax dx,

	

n # 1

94. J sec" ax tan ax dx= see

	

+ C,

	

n# 0

	

95. J csc" ax cot ax dx = -cseax + C,

	

n*0

96. J sin-' ax dx = x sin` ax + a1/

	

-x-+ C

	

97. J cos-' ax dx = x cos-' ax - a1

	

-a-'-?+ C

98. J tan- ' ax dx = x tan'' ax -~In (1 + a--x-) + C
n+v

	

n+~

99. Jx"sin'axdx=n+lsin-'ax-n+1J

	

x d

	

n#-1

100. J x"cos- ' ax dx = n+'1 cos-' ax + n + 1 J

	

x"+i dx
n#-1

+~

	

n+1

	

.
X101. J

x"tan- 'axdx=n+1~-, ~-n+1,r

	

xn+1

	

n~-1
1 + ax-

102. f e"" dx = -e+ C

	

T 103. f b"`dx=aln b +C,

	

b>0,

	

b

	

1
N,p ~uorJ Wi

104. J xe"X dx = e

	

(ax - 1) + C

	

105. J x" ee"" dx = ax"e- a J x"- l eru dx

a-

106. J x"b"` dx = x"b- -

	

n

	

fe -lb- dx,

	

b>0,

	

b 0 1

	

107. J e- sin bx dx =

	

e"
aln b

	

aln b

	

, (a sin bx-bcosbx)+C
a - + b-

108. J e"x cos bx dx =

	

,e
-

, (a cos bx + b sin bx) + C

	

109. J In ax dx = x In ax -x + Ca- + b-
n+I m

110. J x"(ln ax)- dx = x n + ax)

	

n+ 1 ,1 x"(ln ax)--' dx,

	

n 0 -1
m+i

111. Jx'(lnax)_dx= (Im) 1 +C,

	

m#-1

	

112. J xld -1nllnaxl+C

113. J sinh ax dx = a cosh ax + C

	

114. J cosh ax dx = a sinh ax + C

115. J sinh2 ax dx = sih2ax - 2+ C

	

116. J cosh2 ax dx = sinhh + 2 + C
117. J sinh" ax dx =

Snhn
-' a cosh ax - n n 1

	

sinh"_- ax dr,

	

n 00f
118. J cosh" ax dx = cosh"-'

naxa
sinh ax + n n 1 f cosh"-'- ax dx,

	

n * 0
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119. J x sinh ax dx = acosh ax - 12 sinh ax + C

	

120. f x cosh ax dx = a sinh ax -1, cosh ax + Ca

	

a-

121. J x" sinh ax dx =
an

cosh ax - a J x"- ' cosh ax dx

	

122. f x" cosh ax dx = a sinh ax - a 1 x"-' sinh ax dx

123. J tanh ax dx = a In (cosh ax) + C

	

124. J coth ax dx = a In I sinh ax I + C

125. J tanh2 ax dx =x - a tanh ax + C

	

126. f coth 2 ax dx = x - a coth ax + C

127. J tank" ax dx = -MW-'ax + j tanh"-= ax dx,

	

n0 1

	

-
(n - 1)a

128. J Goth" ax dx = _COW-'

	

nla
+J Goth"-2 ax dx,

	

n0 1

129. J sech ax dx = a sin-' (tanh ax) + C

	

130. j csch ax dx = aIn I tanh2i
+ C



s

s
131 . J sech= ax dx = a tank ax + C

	

132.
J csch- ax dx = _a coth ax + C

133. I sech" ax dx = sech'l- ax1)tanh ax +
n - 1

	

sech�-2 ax dx.

	

n # 1-

	

a

	

f

134. J csch" axdx = _csch"' = ax coth ax - n - 2 fcsch"' - ax dx,

	

n 0 1(n - 1)a

	

n - 1 1
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135. J sech" ax tank ax dx = -secna ax + C,

	

n # 0

	

136.
J

csch" ax coth ax dx = -cscbQ ax + C,

	

n # 0
ax dcr bx

137 . J e"` sinh bx dx = 2[a + b

	

a - bJ
+ C,

	

a= # b=

	

138. j e~' cosh bx dz =2 a + b + a_b

	

+ C,

	

a--

	

6

139. f0 e- 'e-

	

x
dx = F(n) = (n - 1)!,

	

n >0

	

140.
fo,4

e'°r dx = 2

	

a,

	

a > 0

1 -3-5 . . . (n- 1)
141.

J

Irr-
sin" x dx = J wr cos" x dx =

	

2-4-6 . . . n

	

' 2> if n is an even integer ? 2
o

	

a

	

2 " 4 .6 . . .(n_ 1)
3 " 5 " 7 . . . n

	

, ifn is an odd integer a: 3


