	1.  The variables x and y ,  x > 0 , satisfy the differential equation . Using  the substitution  , show that the differential equation may reduced to   .  Hence  find the particular solution for the given differential equation given  
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	2. 
      (a) Show that, if tan

							

(b)    When,  tan

                                    Deduce that, 			
(c) 

    If , cos  , find the  value of tan.			
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3. The position vectors of the points A, B, C and D , relative to origin, are  x i + 2 j, 
      5 i + 10 j,  i  + y j  and  -2 i  + 4 j  respectively.  M is the mid-point of AB.  If  DM   
      is perpendicular to  AB,














(a) Find x.									

(b) 
If CB is parallel to DM, find y  and .				




4. P, Q, M and N are the mid points  of AB, AC, BE an CE respectively.


     







        Prove that,

(a) 
BC2PQ									
(b) 
PQ								
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5. In the given figure, KBHL is tangents to the circle ABCE and parallel to AED.   ACL and BCD are straight lines. AB  is parallel to CH.










Prove that

(a) 
							

(b) 
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6. During the checking of the printing of a Mathematics book, the number of misprints
 per page has a Poisson distribution with mean 3.
(a)   Calculate the probability that a randomly chosen page has a perfect 
                printing.  Give your answer correct to two decimal places.		
(b)   If the whole book of 200 pages is checked. By using a suitable   
  approximation , calculate the probability that at least 3 pages has no 
  misprint.	         	
				
7. X and Y are independent , normally distributed, random variables with the 
following 	parameters.:	X  N (100 , 25)  and  Y  N (80 , 20)
        Calculate the following probabilities.
	a)	P (2X – Y > 110)							
	b)	Find the value of a if P (X + Y < a) = 0.2085			
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	8. The probability that Nasir take tuition for mathematics is 0.4. If he takes tuition, the probability that she will pass the mathematics paper is 0.8. If he does not take tuition, the probability that he will pass the mathematics paper is 0.3.

(a)   Find the probability that Nasir passes the mathematics paper.
(b)   Find the probability that Nasir takes tuition if he does not pass the   
  mathematics paper.
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	9. Random variable X takes values -2, -1, 0, 1, 2 with probabilities p, q, 2p, 2q, 2p  
 respectively.
	(a)	Express q in terms of p.						
	(b)	Find, in terms of p, the expected value of X.					(c)	If X1 , X2 and X3 are three independent observations of X. Find E (Y) 
                        where 	Y = X1 + X2 + X3 , in terms of p.					(d)	If p =  , find P (X1 + X2 = 3).	
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	10.	The cumulative distribution function for a continuous random variable X is   
             given by
	F (x) = 

	Find
	(a)	Find the value of k.					
	(b)	P ( 2 < X < 3 )						
	(c)	the probability density function for X.			
	(d)	the mean of X.						
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	11.	The incomes and the mode of transportation to work of 200 workers in a certain factory are shown in the following table.
	Income

	Transportation
(number of workers)

	
	Bus 
	Car 

	More than RM 1000
	100
	25

	Less than RM 1000
	60
	15



A worker is selected from the group. Find the probability that
(a)  If the worker income’s is at least RM 1000 ,find the probability that the worker  drove a car to work
(b)  the worker income’s is less than RM 1000, given that the worker went  to work by bus.
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	12.      A sample of 200 an electronic part  nominally have a life-span of 12 months are 
           selected for test. .The recorded time tested on the sample are shown in the 
           following table.
	  Months
	Number of electronic parts

	< 9
	0

	< 10
	16

	< 11
	44

	< 12
	66

	< 13
	50

	< 14
	18

	< 15
	4

	<16
	2



(a)    Calculate the estimates mean, mode and median
(b)    Comment on the distribution
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End of questions
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MATHEMATICAL FORMULAE

Trigonometry

sin (4 + B) =sin 4 cos B + cos 4 sin B
cos (4 £ B)=cos A cos B F cos 4 sin B

tan 4 * tan B

et v
tan (4 £ B) = T an B

cos 24 = cos’d —sinf A=2cos* A - 1=1-2sin’ 4
sin34=3sin4 -4sin’ 4
cos34=4cos’ 4 -3 cos A4

sin 4+ sin B=2sin 4 (4 + B) cos 3(4 - B)

sin 4 - sin B =2 cos 3(4 + B) cos lu-p

1 sin )
cos A+ cos B=2cos 5(A+B)§5(A—B)
cos 4 - cos B=~2 sin 1(4 + B) sin 1lu-p

1-£
1+

If t=tan %x,then sinx = 2 5 and cos x =
1+¢

Coordinate geometry

The position vector of the point which divides the line joining the points which have position
vectors a and b in the ratio A: uis

ua+Ab
A+u ’

Integration
dv du
J.ugdxzuv-fvdxdx

f'(x)
J‘—f(gdx=1n|f(x)1+c

954/2
*This question paper is CONFIDENTIAL until the examination is over. CONFIDENTIAL*
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UPPER TAIL PROBABILITIES Q(z) OF THE NORMAL DISTRIBUTION N(0,1)
KEBARANGKALIAN HUJUNG ATAS Q(z) BAGI TABURAN NORMAL N(0,1)

12 3 4 5 6 7 8 9
z 0 1 2 3 4 5 6 7 8 9 SUBTRACT
TOLAK
0.0 | .5000 4960 4920 4880 4840 4801 4761 4721 4681 4641 4 8 12|16 20 24|28 32 36
01 | 4602 | 4562 4522 4483 | 4443 4404 4364 | 4325 4286 4247 |4 8 12 {16 20 24 |28 32 36
02 | 4207 | 4168 4129 4090 | 4052 4013 3974 | 3936 3807 3859 |4 8 12|15 19 2327 31 35
03 | 3821 | 3783 3745 3707 | 3669 3632 3594 | 3557 3520 3483 |4 7 I 15 19 22 (26 30 34
04 | 3446 | 3400 3372 3336 | 3300 3264 3228 | 3192 31s6 3121 f4 7 1l 14 18 22|25 29 32
05 | 3085 | 3050 3015 2981 | 2946 2012 2877 | 2843 2810 2776 |3 7 10 14 17 20 (24 27 31
0.6 | 2743 | 2709 2676 2643 | 2611 2578 2546 | 2514 2483 2451 |3 7 10013 16 19|23 26 29
07 | 2420 | 2380 2358 2327 | 2206 2266 2236 | 2206 2177 2148 |3 6 9 12 15 1821 24 27
08 | 2119 | 2000 2061 2033 | 2005 .1977 .1949 | .1922 1894  .1867 |3 5 & 1 14 16 (19 22 25
09 | 18a1 | 1814 1788 1762 | 1736 1711 1685 | .1660 1635  .1611 }3 5 8 10 13 15)18 20 23
1.0 | 1587 | .1562  .1539 1515 | .1492 1469  .1446 | .1423 1401 4319 |2 5 7 |9 12 14716 19 21
1101357 | 1335 1314 1292 | 271 1251 1230 | 1210 L1190 1170 [ 2 4 6 8 10 12 (14 16 18
12 | st | 4131 mi2 1093 | 1075 .10s6 1038 | 1020 1003 0985 f2 4 6 7 9 1§13 15 17
13| 0968 | 0951 0934 0918 | .0901 0885 .0869 | 0853 0838 0823 |2 3 5 6 8 10 [ 11 13 14
14| 0808 | 0793 0778 0764 | 0749 0735 0721 | .0708  .0694  .0681 1 3 4 |6 7 8 10 11 13
15 | 0668 | 0655 0643 0630 | 0618 0606 0594 | 0582 0571 0559 |1 2 4 |5 6 17 8 10 11
16 | 0548 | 0537 0526 0516 | 0505 .0495 0485 | 0475 0465 0455 |1 2 3 4 5 6 |7 8 9
17 | 0a46 | 0436 0427 0418 | 0409 0401 0392 | .0384 0375 0367 |1 2 314 4 516 71 8
18 | 0350 | 0351 0344 0336 | .0329 0322 0314 | 0307 0301 0294 |1 1 2 3 4 4 |5 6 6
19 | 0287 | 0281 0274 0268 | 0262 0256 0250 | .0244 0239 0233 |1 1 242 3 4 |4 5 5
20 | 0228 | 0222 0217 0212 | 0207 0202 0197 | .0192 0188 018 o 1 1 2 2 3 3 4 4
21 | 0179 | 0174 0170 0166 | .0162 0158 0154 | 0150 0146 0143 1O 1 1 2 2 2 3 3 4
22 | 0139 | 0136 0132 0129 |.0125 0122 0119 | 0116 0113 0110 JO 1 1 1 2 2 2 3 3
23 | 0107 | .0104 0102 0 1 1 1 1 2 2 2 2
02990 | 02964 0939 .0%914 3 5 8 10 13 15718 20 23
0889 0866 084212 5 7 |9 12 14 )16 18 21
2.4 | 0°820 | 02798 .0°776 .0°755 | .0°734 2 4 6 |8 1m 1315 17 19
0?7714 0%695 | 0%676 .0%657 0639 |2 4 6 |7 9 1m |13 15 17
25 0604 0587 °570 | °S54 .(°S39  .0°523 | 0°508 .0%494 0480 |2 3 5 |6 8 9 m 12 14
2.6 07453 0°440  0°427 | .0P415  .0%402 07391 | 0379 .0%368 0357 |1 2 3 5 6 17 8 9 10
27 0336 01326 0°317 | 0307 07298 0289 | 0280 07272 0264 |1 2 3 |4 5 6 |7 8 9
28 0248 00240 0%233 | 0226 0219 0212 | 0205 0199 0193 |1 1 2 |3 4 4 5 6 6
29 0181 07175 0169 | .0°164 .0°159 07154 | .0%149 0144 07139 O 1 I 2 2 3 3 4 4
3.0 0131 07126 01122 | 0°118 .0°114 02111 | .0%107  0°104 07100 JO 1 1 2. 2 2 3 3 4
3.1 0°935 .0°904 3 6 9 13 16 19 {22 25 28
0874 | 0845 0816 .0°789 3 6 8 1 14 17 (20 22 25
0762 0736 0711 |2 5 7 10 12 15(17 20 22
32 | 0687 | .0%64 0%641 .0°619 | .0°598 2 4 7 |9 1m 1315 18 20
0°577  0°557 | 0°538 .0%519 0501 |2 4 6 |8 9 1m |13 15 17
33 | .0°483 | 066 0450 .0°434 | .0°419 2 3 5|6 8 10 |11 13 14
0404 0°390 | 0376 0362 .0°349 |1 3 4 |5 7 8 |9 10 12
34 | 00337 | 0325 0313 0302 | 0°291 0280 .0°270 | .0°260 0251 0242 |1 2 3 |4 5 6 7 8 9
35 | 0233 | 0224 0216 .0°208 | 0200 .0°193 0185 | 0178 .0°172 0’165 12 4 4 |5 6 17
36 | 00159 | 00153 00147 ©°142 | @136 0131 0°126 | 0121 0117 0112 Jo -1 1 2 2 3 345
37 | 0108 | 0°104 0°100 0'96 092 0'%8 085 | 082 078 075
38 | 072 069 0%7 064 062 059 057 0454 0'52 0°50
39 | 048 0446 044 0'42 041 039 037 036 034 033

For negative z use the relation:

0(2)=1-0(-2)=P(-2)
Example: if u ~ N(0, 1), find (a) P(u>2), (b) PO <u <2),
(©) P(|u|>2), (d) P(ju| <2). The desired probabilities are
(a) O(2) = .0228, (b) 0(0) — O(2) = .5000 - .0228 = 4772,
(¢) 20(2) = 0456, (d) 1 ~20(2) = .9544.
If v~ N(40?), P(v> x) is given by Q(z) with z = (x - wlo.

954/2

Bagi z negatif gunakan hubungan:

0(2)=1-0(=2) = X(2)
Contoh: jika u ~N(0, 1), cari () P(u>2), (b)) PO <u <2),
(c)P(|u| >2),(@P(|u| <2). Kebarangkalian yang dikehendaki
ialah (a) O(2) = .0228, (b) (0) — Q(2) = .5000 — .0228 = 4772.
(c) 20(2) = 0456, (d) 1 - 20(2) = .9544.
Jika v~ N(,0%), P(v> x) diberi oleh ((z) dengan z = (x - no.

*This question paper is CONFIDENTIAL until the examination is over. CONFIDENTIAL*
*Kertas soalan ini SULIT sehingga peperiksaan kertas ini tamat. SULIT*




image14.jpeg
CONFIDENTIAL*/SULIT* 11

UPPER QUANTILES z,, OF THE NORMAL DISTRIBUTION N(0,1)
KUANTIL ATAS z,, BAGI TABURAN NORMAL N(0,1)

P ] z P Q z P [/} z P [} z [] z
50 50 0.000 § .85 15 1.036 975 025 1.960 990 010 2.326 0% 3353
55 45 0.126 | .86 .14 1.080 976 024 1.977 991 .009 2.366 03 3432
.60 40 0253 | .87 13 1.126 977 023 1.995 992 .008 2.409 02 3.540
65 33 0.385 .88 12 1.175 978 022 2.014 993 .007 2.457 01 3.719
70 30 0524 | 89 1 1227 979 021 2.034 9% .006 2.512 0% 3.891
15 25 0674 | 90 .10 1.282 .980 020 2.054 995 .005 2.576 01 4.265
.76 24 0.706 | 91 .09 1.341 981 019 2.075 996 .004 2.652 0°5 4.417
77 23 0739 | .92 08 1.405 .982 018 2.097 997 003 2.748 01 4.753
78 22 0772 | 93 07 1.476 983 017 2.120 998 .002 2.878 05 4.892
79 21 0.806 | .94 .06 1.555 984 016 2.144 999 .001 3.090 0°1 5.199
.80 .20 0.842 | .950 050 1.645 985 015 2.170 .9991 0%9 3.121 075 5.327 F
81 .19 0878 } .955 045 1.695 .986 014 2.197 .9992 08 3.156 071 5.612
82 (A8 0915 | 960 .040 1.751 987 013 2.226 | 9993 07 3.195 .0%5 5.731
83 A7 0954 ) 965 035 1.812 .988 012 2257 | 9994 0% 3.239 .0%1 5.998
84 .16 0.9%4 | 970 030 1.881 989 011 2290 | 9995 0°5 3.291 0% 6.109

The tabulated function is z,: ifu~N(,1), Pu<z,)=P, Fungsi terjadual ialah 2yt jika u ~N(0,1), P(u < zm) =P,

P(u>z,)=1-P=Q,and (for P> %)P(|u1>zm)=2Q. P(u>zm)=1—P=Q,dan(hagiP>%)P(|u|>zm)=2Q

Kuantil bawah (P < %) diberi oleh:

Lower quantiles (P < %) are given by:

L4} n-A 1} n-n
PROBABILITY DENSITY ¢(z) OF THE NORMAL DISTRUBUTION N(0,1)
KETUMPATAN KEBARANGKALIAN ¢(z) BAGI TABURAN NORMAL N(0,1)
2| e 1 2 3 4 5 6 7 8 9
0. [0399 [397 391 381 | 368 352 333 | 312 290 266
1. {0242 | 218 194 171 |50 130 111 | .094 079 066
2. | 00540 | 0440 0355 0283 | 0224 0175 0136 | .0104 0079  .0060
3. | 000443 | 00327 00238 00172 | 00123 00087 00061 | 00042 00029 00020
4. | 00134 | 089 059 039 | 025  0'16  .0'10 | 064  0%40 024

For z < 0 use the relation:

()= ¢f-2)

The tabulated functions are defined thus:

o) = /(J_) exp(-12)
2z 2

0= [ du

flm(p(u)du=l"

In the figure, the probability density is
represented by the ordinate of the
graph, and the tail probabilities are
represented by areas under the graph.

The probability density of the
distribution N(x,0?) is

f(x) = gw(z)

withz = (x— w)/o.

954/2

Bagi z < 0 gunakan hubungan:
#()= p-2)
Fungsi terjadual ditakrifkan begini:

o= /(L)exp 13
2z

@)= ﬁxu)du

f‘".p(u) du=P

Dalam rajah, ketumpatan kebarangkalian

diwakili oleh ordinat graf dan
kebarangkalian hujung diwakili oleh
luas di bawah graf itu.

Ketumpatan kebarangkalian bagi
taburan N(g,0?) ialah

=L

denganz = (x— w)/o.

*This question paper is CONFIDENTIAL until the examination is over.
*Kertas soalan ini SULIT sehingga peperiksaan kertas ini tamat.
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(a) Show that, if tan
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=
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The position vectors of the points 

A, B, C
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D
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