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MATHEMATICS FOR ENGINEERING STUDENTS

PAPER U

={pa —papp} +{(1 —pa) — (1 —pa)(1 — pB)}
=pa(l —pg)+ (1 —pa)ps,

so P(mf | ANB) =pa(1 —pB)e/{pa(l — pB)g+ (1 —pa)pa(l—g)}

EXAMINATION QUESTION / SOLUTION EEZ
2003-2008 QUESTION
Please write on this side only, legibly and neatly, between the margins 3
SOLUTION
3.
(a) (i) (1 —p)'° =0.9044
(ii) 10p(1 — p)® = 0.09135 2.
(iii) 1-P(0 or 1) = 1 — 0.9044 — 0.09135 = 0.0042 2.
last part: need n so that 1 — (1 —p)™ > 1, i.e. nlog(l—p) <log$,
i.e. n > logi/log(l—p)=68.97 :( 5
(b) P(mf | AN B) = P(AN B | mf)P(mf)/P(4N B) |
but, P(AN B) = P(AN B | mf)P(mf) + P(AN B | mf)P(mf) 2
=papsq+ (1 —pa)1-pp)(1—q) o
s0, Pnf | AN B) = pappa/{papsa+ (1 —pa)1 —ps)(1 -a)} _|
P(mf | ANB) =P(AN B | mf)P(mf)/P(AN B)
but P(AN B |mf) =P(A| mf) —P(AN B | mf) = pa — paps
and P(AN B) = P(AN B | mf)P(mf) + P(AN B | mf)P(mf) G

Setter: M J EROWDER Setter’s signature: /4/{ T M

Checker: AT WALb&N Checker’s signature:



MATHEMATICS FOR ENGINEERING STUDENTS

PAPER 4

= (3 +4(3)%(3) +6(3)%(2)? = 35/4 = 243/256 = 0.9492

EXAMINATION QUESTION / SOLUTION EGZ
2003-2002, QUESTION
Please write on this side only, legibly and neatly, between the margins Lf‘
SOLUTION
4.
istn fu: F(v) = P(V < v) = [¢ fo)dv = [~(1 + /€)'
Gy
=1-(1+v/§)"" =v/(§+)
median: § = F(m) =m/(+m)=>m=¢ 2.
P(V>a+b|V>a)=P(V>a+b)/P(V>a)=(1+2)"/1+4)!
=(+a)/(§+a+b) *
P(all v; in range) = [[, P(a < v; <b) = {F(b) — F(a)}"
={1+97 -0+ = (FEoEE)
P(at most 2 below a): first, F(a) =1/(3+1) =1/4. I
Then, prob= P(none below)+P(1 below)+P(2 below) "

Setter: ﬂ/] J CROWDER Setter’s signature: /1/{ v @M‘z-é,/*

Checker: AT WAL ben Checker’s signature:



MATHEMATICS FOR ENGINEERING STUDENTS PAPER &
EXAMINATION QUESTION / SOLUTION EEZ
2009;20(3 QUESTION
Please write on this side only, legibly and neatly, between the margins S
SOLUTION
5.
E(X™1) = 16 [ ze~6dz = %53(1/52) =1¢ 3
var(X 1) = E(X72) - E(X7')? = 368 [ e dr - (3¢)% = 367 — 32 = 3£° &
E(t) =20~ Y0 E(zy ) = 207 0 (L€) = ¢ (unbiased) 4
mse(t) = var(t) + bias(t)? = var(2n=1 Y 271 + 0 6
— a2 Y var(eY) = dnm2 Y (167) = €2/

consistent: yes, because mse(t) — 0 as n — oo 3

Setter:  UT CROWDER Setter’s signature: A4V ﬁ'b'h/téa/‘

Checker: AT WALDEN Checker’s signature:



MATHEMATICS FOR ENGINEERING STUDENTS
EXAMINATION QUESTION / SOLUTION
2003-2008

Please write on this side only, legibly and neatly, between the margins

PAPER 4
EEZ

QUESTION

G

6.

() = 0, vary) = (1 + 3 + )02 = 2o?

1 1 1 1
cov(ys, Yi—s) = cov(es + 5ei~1 + g€t—2,€t—5s + 5€t—5—1 + 3€t-s—2)

0 for s>2

stationary: yes, since mean and covar fn independent of ¢
spectrum: f(w) = R{Ipo_ e}, where v = cov(ye, Yetk)

fw) = R{y0 + 271e™ + 272} = L2 4 W62 cosw + 202 cos(2w)

1

2
o2 + 162 cosw + 02 cos? w = T£(13 + 20 cosw + 16 cos® w)

S5

low-pass: since f(w) decreases from f(0) = 242 to f(r) = %072

as w increases from 0 to m (though not monotonically)

(In fact, £ f(w) = %;(—20 sinw — 32sinw cosw) = —%i sinw(5 + 8cosw)

¥}

so f(w) takes minimum value 202 at cos™!(—5/8).)

SOLUTION

Uy

Setter: /‘{J CRe LWHER

Checker: AT Wntbewn

Setter’s signature: M J &'be’é@"

Checker’s signature:



