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1. (a) XI, X2, ••• , X, adalah suatu sampel rawak daripada taburan Bernoulli (8).
_ l n

Takrifkan x, = - L Xi' Buktikan
n i=1

(i) Xn �p

(ii) 1 - Xn � l-p

(50 markah)

(b) (i) X - X�. Tunjukkan X juga tertabur secara FI,p.

(ii) X2 - FI.p' Tunjukkan X tertabur secara tp.

(20 markah)

(c) Daripada sampel rawak bersaiz 20 yang diambil daripada taburan normal kita

perolehi
20 20

L Xi = 257.6 dan L xt = 5234.17.
i=1 i=1

Dapatkan selang keyakinan 90% bagi (12.

(30 markah)

2. (a) X}, ... , X, adalah sampel rawak daripada taburan Poisson (8)

e-sex 1 n

f'(x, 8) =

--1- I{0.1.2 .... !(X), 8> O. Katakan Xn = - L Xi'
x. n i=1

(i) Tentukan sama ada S� = _1_ :t (Xi - Xn)2 penganggar saksama
n-I i=1

ataupun pincang bagi 8.

(ii) Tentukan hal yang sama bagi Xn•
(iii) Selain daripada memerhatikan kesaksamaan, bagaimanakah kita boleh

menilai S� dan Xn sebagai penganggar 8? Huraikan cara penilaian

ini.

(50 markah)

...3/-
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(b) XI. ... , X, adalah sampel rawak daripada taburan Poisson (8). Adakah

n

L Xi lengkap? Huraikan.
i=1

(20 markah)

(c) XI, ... , X, adalah sampel rawak daripada taburan N(�, cr2). Pertimbangkan

.

'k Z
X -�

statisti =

r
.

cr/vn

(i) Sahkan yang statistik ini ialah kuantiti pangsian.

(ii) Apakah yang boleh dibina dengan kuantiti pangsian ini? Huraikan

(30 markah)

3. (a) X), ... , X, adalah sampel rawak daripada tabuaran gamma (4, 8). Takrifkan

_ l n

X = - L Xi Terbitkan
n i=1

(i) selang keyakinan hampiran 95% bagi 8 apabila n = 100.

(ii) Selang keyakinan 95% bagi 8 apabila n = 5.

(50 markah)

(b) Ho: p= 0.1 lawan HI: p '* 0.1.

XI. X2, ... , XIO adalah sampel rawak daripada taburan Bernoulli (P).
10

Sekiranya Y = L Xi digunakan untuk menentukan rantau genting berbentuk
i=1

Y� 6,

(i) nilaikan kebarangkalian ralat Jenis L

(ii) nilaikan kebarangkalian-kebarangkalian ralat Jenis II jika alternatif

alternatifkepada Ho sebenarnya adalah p = 0.2 dan p = 0.4 .

(50 markah)

.. .4/-
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4. (a) XI, ... , X, adalah sampel rawak daripada taburan yang berfungsi ketumpatan

f'(x; 8) = (28x + 1 - 8)1(0.1) (x), -1 � 8 � 1.

Katakan kita ingin menguji Ho: 8 � 80 dan HI : 8 > 80.

(i) Dapatkan rantau genting paling berkuasa secara seragam saiz-a. jika ia

wujud.

(ii) Cari statistik T = u(X" ... , Xn) yang mana nisbah

L(8); XI, ••• , xn)IL(82; xj , ••• , xn) merupakan fungsi berekanada bagi
t = u(x" ... , xn), 81 E eo dan 82 E el' jika ianya wujud.

(iii) Bolehkah kita menggunakan f(x; 8) = a(8) b(x) exp [c(8)d(x)] untuk

mendapatkan rantau genting paling berkuasa secara seragam saiz-cc?

Jelaskan.

(iv) Dapatkan rantau genting saiz-a. ujian nisbah kebolehjadian hipotesis ini.

Adakah (i) sama dengan (iv)?

(80 markah)

(b) Sekeping syiling dilempar 500 kali. Dua ratus lapan puluh kepala dan 220

bunga muncul. Adakah syiling ini adil? Jelaskan.

(20 markah)

... 5/-

1134



- 5 - [JIM 414]

5. (a) XI, ... , X, adalah sampel rawak daripada taburan seragam (a, b). Dapatkan
taburan statistik tertib ke-j sampel ini.

(25 markah)

(b) X)' ... , X, adalah sampel rawak daripada taburan Gamma (.!., (12 J .

22·

Dapatkan batas bawah Cramer-Rao bagi (12.

(25 markah)

(c) XI, X2 adalah sampel rawak daripada taburan seragam (O, 8 + 1). Untuk

menguji Ho: 8 = ° lawan HI : 8 > 0, dua ujian dipertimbangkan:
I: Tolak Ho jika XI > 0.95

II: Tolak Ho jika XI + X2 > C.

Cari C supaya saiz Ujian II sama dengan saiz Ujian I.

(25 markah)

(d) L(x) dan U(x) memenuhi P(L(X) s 8) = al dan P(U(X) � 8) = a2.

Nilaikan P(L(X) 5 8 5 U(X».

(25 markah)

... 6/-
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9.

10.

11.

- 6 -

[JIM 414]

Lampiran

1.

2. E[eX] = e E[X]

3. Var (aX + b) = a
2 Var (X)

4. E[X] = Jl

5.
?

- cY-
Var(X)= -

n

6.

7.

8. M
LX, (l) = [MX (t)r

MX(I)=[M(tln)Y

gl (y) = n[l- F(y)f-' fey)

1137
... 7/-
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12. e, p(x,y) =
n!

[F(x)t-I f(x)[F(y) - F(x)t-a-I f(y)[l- F().

(a-l)!(p-a-l)!(n-j1)!
0.<13

13.

14.

15.

16.

17.

18.

n

L(B;xl>x2,···,xn) = IT/(xp&)
i=1

f (x; 8) = a (8) b (x) exp [c (8) d (x)]

Var (T) � },'(&)]2
nEr {aBlogf(x;&)}2]

19.
a � a2

E[ {-log [(x; 8)} -] = - E [-2 log [(x; 8)]
aB aB

...
'
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Rumus-Rumus

ModulI

Pelajaran 1

1. peA u B) = peA) + PCB) - peA (1 B)

2. peA) = peA (l B) + peA n B)

....

.). PtA) = l - peA)

4.
n!

�r =

(n-r)!

5. (n) n!
r

=

r!(n-r)!

6.

Pelajaran 2

1.
peA (l B)

peA I B) =

PCB)

peA (l B) = P(A)P(B)2.

3.
- -

peA) = peA I B) PCB) + peA I B) PCB)

peA (l B·)
P(Bi I A) =

)

.f peA I Bj) PCBj)
j= l

4.

Pelajaran 3

h

1. Pta s X � b) = I f(x) dx
(I

2. Pea < X < b) = I. p(x)
a<x<b

...

F(t) = P(X s t).).
-9-

li Pea < X � b) = F(b) - F(a) ...9/-
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5. �t F(t) = f(t)

Fy(t) = Fx (g-l(t))

Fy(t) = 1 - Fx(g-l(t))
fy(t) = fX(g-l(t)) I J I

_ dg-1(t)J -

dt

6.

7.

8.

9.

10. fy(t) = .f fx (gj\t)) I Ji I )
1=1

d -111. Ji =

dt gi (t)

12. Py(y) = L. Px(x)
XE A

ModuI2

Pelajaran 1

1. E(X) = L. xp(x)
x E Julat X

2. 11 + x + x2 + ... + Xn + '"
=

1 _ x
' I x I < l

3. 1 + 2x + .. , + n xn-1 + '" =
1

2' I x I < 1
(1- x)

..

4. E(X) = f x f(x) dx

.. o

5. E(X) = f [1 - f(x)) dx - f roo dx
o

6. E[G(X)] = L. G(x) p(x)
. x E Julat X

-9-

1140
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-

7. E[G(X)] = I G(x) f(x) dx

8. E[e] = e

9. E[eX] = e E[X]

10. E[X+e] = E[X] + e

11. Var (X) = E[X":_ E[X]]2

12. Var (X) = E[X2] - J.l.�
13. Var (X) = L x2p(x) - J.l.�

x E Julat X

14. Var (X) =

-

I x2 f(x) dx - J.l.�

15. Var (a) = O

16. Var (aX + b) = a2 Var eX)

17. Fx (tk) = k, O < k < l

Pelajaran 2

1. mk = E[Xk]

mk = L xk p(x)
x E Julat X

2.

3.

-

mk = I xk ftx) dx

4. Ilk = E[eX - IlX)k

YI = ).l.3/�5.

6.

7. j.l.(k] =.E[X(X-l)eX-2) ... (X-k+ 1)]

8. met) = E[etx]
... 1 l/-
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9. met) = L eU p(x)
x E Julat X

..

10. rntt) = J eU f(x) dx

11. my Ct) = E[etg(X)]

12. my Ct) = L etg(x) ptx)
x E Julat X

..

13. . my(t) = J etg(x) f(x) dx

14. myCt) = ebt ffiX Cat)

15. m(i)CO) = mi
.

16. k(t) = fn m(t)

17. \VCt) = E[tx]
00 fi)(a) .

18. f(t) = i�O -n- (t - a)'

19. �i) (O) = i! p(i)

20. P(J X I � a) < J, E[X2]
a-

121. P( I X - " I � ao) :5 ?,..
a-

l22. PC I X - !lI < ao) 2: 1 -

a2

23. P(X 2: a) :5 E�X]
..

24. E[xn] = J nxn-1 C l - F(x)) dx
o

... 12

'1142
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Pelajaran 3

{q,
x = O

L (i) p(x) = p, x=l

O, ditempatlain

(ii) E[X] = p

(iii) Var (X) = pq

(iv) met) = q + pet

2. (i) p(x) = {(:) pXqD-X, x=O, 1,2, ... , n

O , di tempat lain

(ii) E[X] = np

(iii) Var (X) = npq

(iv) met) = (q + pe')"

(i)
(�)(�=�)

(�)
, X�O, 1, 2, ... , n

O , di tempat lain

p(x) =

(ii) E[X] = n�
(iii) V (X) =

nK(N - K)(N - n)
ar

N2(N _ 1)

4.

1143
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X - Bernoulli (p)

X - Binomial (n, p)

X - hipergeometri (N, k, n)

• .. 1.7:/-
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5. (i) {qX-lp , X = l, 2,3, ...

ptx) =

O , di tempat lain

(ii) E[X] = IIp

(iii) Var (X) = q/p2

pet(iv) mu) = --'-_

l - get

6. (X-I)r-l
(i) p(X)=

(ii) E[X] = rIp

(iii) Var (X) = rq/p2

(iv) met) = [ pel JrI-gel

prqx-r, x=r, r+l, r+2

r=2, 3, 4, ...

O , di tempat lain

7. (i) p(x) = {e-J. �� , x = O, 1,2, ...

O , di tempat lain

(ii) E[X] = A

(iii) Var (X) = A

8. had (1 + x)'" = e
x ..... o

9. had (1 +.!.)X = e
x-+- x

10. had (1 +ax Y'x = e"
x ..... o

.

1144
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x - geometri (p)

x - negatif binomial (I

X - Poisson (A)

. .. 14/-
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Pelajaran 4

1. (i) f(x) = { b�a' a-ex-c b

O, di tempat lain
x - seragam (a, b)

(ii) E[X] = a; b

(b - a)2(iii) Var (X) =

12

ebt _ eat
(iv) met) =

t(b _ a)

2.
I __1. (x-.Ill:

(i) . f(x) = e 2v'
,
-00 < x < 00

v..J2n

(ii) E[X] = �

(iii) Var oe) = 02

3. had P [a:5 s� -np :5 bJ � P(Z � a) - P(Z > b)n-+- \jnpq

4. [X-A. J?!� P a:5
-/I

< b � P(Z > a) - P(Z � b)

5. (i) {k-" . x 2: O
f(x) =

O , di tempat lain

(ii) E[X]= In..

(iii) Var (X) = 111..2

(iv)
. A-

met) =-
A-- t

X - eksponen O.)

... 15/-
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[Lampiran JIM t.

..

6. r(n) = J x"" e-x dx
o

7. F(n) = (n-l) rCn-l)
8. reo) = (n - l)!

9. (i) f(x) = {_A�_�_��_J e-J.x, x > O

O
, di tempat lain

X - Gamma (n, A)

(ii) E[X] = nIA

(iii) Var (X) = ni")..?

(iv) met) = (�fIA-t)

10. (i) f(x) = { 2.a:(�) x""-'e-'"
, x > O

O, di tempat lain
X-X�

(ii) E[X] = u

(iii) Var (X) = z»

( l )Vf2(iv) met) = --

1-2t

J

11. Brx, y) = ItX-J(I-tr-J dt
o

- x.-J
12. so, y) = I t

dt
o(l+ty-Y

r(x)r(y)13. B(x, Yl =

I''(x-e-y)
... 16/-
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. _

{
1

xa-I (1- X)b-I14. (i) f(x) = B(a.b) , O < x < 1
O, di tempat lain

(iii) E[X] =

a � b

(O ) Var (X) _

ab
IV -

(a + b + l)(a + b)2

Modul3

Pelajaran 1

1.

2.
x y

P(X s x, Y s y) = I I f(tp t2) dt, dt,

3. F(x, y) = P(X s x, Y $ y)

f( ) _
a2F(x, y)

x, y -

dxdy

Pelajaran 2

4.

1. p(x) = I. p(x, y)
y

2. pey) = I. p(x, y)
x

-

3. f(x) = I f(x, y) dy

-

4. fey) = I f(x, y) dx

) = Fex,oo)

114'7

[Lampiran JIM 414]

x - Beta (a, b)

... 17/-
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6. Fey) = F(00, y)

7. ftx) =
oFex,oo)

ax

8. fey) =
oFeoo, y)

oy

9. p(x I y) = p(x, y)
pey)

10. fex I y) = f�Yf
11. p(x, y) = p(x) pey)

12. f(x, y) = f(x) fey)

Pelajaran 3

1. E[g(X, Y)] = L L g(x, y) p(x, y)
x y

2. E[g(X, Y)] = I I g(x,y) f(x,y)dxdy

5. (i) Cov (X, Y) = E[X - J.ix) (Y - J.iy)]

(ii) Cov ex, Y) = E[Xy] - J.ixJ.iy

6. Cov (�, bY) = ab Cov (X, Y)" 9-

7. Var (X + Y) = Var (X) + Var (Y) + 2 Cov (X, Y)

1148

[Lampiran JIM 41·

... U
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8. Var (f x.J =

i=l
J f Var (X) + 2 2: I Cov (X, Y)

i=l i<j

9 (X Y) =
Cov (X, Y)

. p, O" O"X Y

10. E[g(X, Y) I Y = y] = I. g(x, y) p(x I y)
x

..

11. E[g(X, Y) I Y = y] = fg(x,y)f(xly) dx

12. E[E[X I Y = y]] = E[X]

13. E[E[Y I X = x]] = E[Y]

14. E[E[g(X) I Y = y] ] = E[g(X)]

15. E[E[g(Y) I X = x]] = E[g(Y)]

16. Var (X I Y = y) = E[X2 I Y = y] - (E[X I Y = y)2

Pelajaran 4

1. (i)

(ii) p(x.) = (n) P�'(1- p. )n-".1
X.

1 1

1

(iii) (x, x.) =
n!

". "'(1_ _ )n-".-",P I' J x.!x.!(n _ x. _ x.)!
Pi P, Pi P,

1 J 1 J'

(iv) E[XjX) = n(n - l) Pjp]

) Cov (X., X.) = -np.p.J] J ]

1149
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-00 < x < 00, -00 < y < 00

1 r 1 [ cr ]::?}(ii) f(xly)= I ? exp�- ::?::? x-J.l.x-p�(Y-J.l.y)
cr"",2n:(1-p-) l 2(1-p )crx. cry

(iv) ·E[XY] = J.l.xJ.1y + P crxcry

(v) Cov (X, Y) = P crxcry

:Modul4

Pelajaran 1

1.
1 � le

Mk =- �Xi
n i=1

2.

3.

4. E[X] = J.l.

5.
- 1

Var (X) = - cr2
n

6. S2 =
1 f (X. _ X)2(n - l) i=l

J
.. .20
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7.

8. ? 1 ( (n-3) -4)Var (S-) = n J.l.4 -

(n-l)
o

:

9.

- 1..D10. X - J.l. = - 2.., (X. - u)n j=l
J

Pelajaran 2

2. feu, v) = fx.y (gIl (u, v), g21 (u, vj) I J I

3.

ax ax!

J- au av
-

ay ay
au a\·.

m

4. f(u.v) = :I.IJilfx.y (g:l(u,v),h:1(u,v))
i=l

5. J. =
I

a g:I(U, v)
au

a g�: (u, v)
av

....

6. ffiu.)tl' t:!) = I I et,�(�.YH:h(�.y) f(x, y) d.x dy

- -

7. ffi�(t) � I I et�(�.Y: f(x.y)dxdy

...21/-
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_

8. (i) fu=x_y(u) = f fx.y(x,u-x) dx

-

(ii) fu:x.,.y(u) = f fx.y(u-y,y)dy

_

9. (i) fu:x_Y(u) = f fx.y(x,x - u)dx

-

r(ii) fu=x_y(u) = J fx.y(u+ 1',1') dy

10.
_

1(i) fu:XY(u) = J_ !xi fx.y(x,ulx) dx

-.

(ii) fu=x'y(u) = J
1
- fx .... (u/v. v) dv
ly I

., J •

J J

11.
-

(=x..")-(u) = J l v l f (U\'. v) dv.J x.y J' J _

Pelajaran 3

1. l[(n+ 1)/2] l( x: y(n-I):2
f(x) = ,1+_)1 ,-=<X<=r(n/2)··,/1"Ln n

(i)

(ii) T - __I:__-

,/V/n

(iii) E[X] = °

(i\') Var [X]
n

=

n-2

1152
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X - t
n

...22/-



- 22-

[Lampiran JIM 414]

2. (i)

r r[m+n)/2 (m)m!� XCm-2)/2i r(m12)r(nJ2) -; [l+(rnln)x]cm-n)/: .xo O
f(x) = J

l O. di tempat lain
X-F

rn.n

(ii) F = ��:
(iii) E[X] = _.!!._

n-2

2n2 (m + n -2)(iv) Var (X) =

m(n-2f'(n-4)

- o�oOooo-
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