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Question 1
. _ I'(m).I'(m)
(a)Prove that : B(m,n) = Tmtn) 4
. . e oo —(x—1)2 .- [e¢] 1
(b)Find the integrals : (i) [, e dx (ii) J, — dx 6

Question 2
(@)Solve the PDE : (i) 2uy, — Suyy, + 2uy, = e?* T3y (i) Qu,, — 4u,, = cos(2x) 8
(b)Solve the wave equation: u; — 16u,, =0, 0<x <1

B.C. u(0,t) =u(1,t) =0 and LC. u(x,0) =%, u(x0) =1 4
(©)If Ji(x) is the Bessel’s function. Find foz x3 ], dx where J,(2) = 0.2239 and 4
J1(2) = 0.5767
Question 3
(a)From the data: (1, 2), (2, 5), (3, 6), (4, 10), (5, 12) 6

Find the regression line y = a + bx, X, ¥, o,, o, and the correlation coefficient r.

(b) If x is random variable with pdf f(x) = e™, x = 0. Find the moment generating 6

function M, (t) and from it, find m,, my, m,, V and o.

(c)If x,y are random variables with pdf f(x,y) = %xz +y, 0<xy<1 Find cov(x,y).| 4

Question 4
(a)Find the probabilities P(x = 3), P(x < 5),P(x < 5),P(x > 4) from the data:
X; Xx<2 2 3 4 5 6 X>6 3
f(x;) 0 0.1 02 | 0.3 | 01 | 0.3 0
(b)Four fair coins are tossed simultaneously and x is the number of appearing heads H.
From the binomial distribution, find the probabilities : P(x = 2), P(x < 3), P(x = 3) 3
(c)In a production of iron rods, if the diameter x is normally distributed with u = 2
and o = 0.008. Find the percentage of non defectives with tolerance limits 2 + 0.02 3
that is, find P(1.98 < x < 2.02) where ¢(2.5) = 0.9938
1 -1 -
(d)From the Gamma distribution: f(x) = {@xn e, x>0 4
0, Otherwise

Show that ¢ = +/n. Also, find P(x < 2) and P(x > 2) whenn = 2.

Good Luck, Dr. Mohamed Eid



Model Answer

Answer of Question 1

. __ I'(m).r'(n)
(@)Proof : B(m,n) = T
---------------------------------------------------------------------------------------------------- 4 Marks
(b)()Put y = (x — 1)?, dy = 2(x — 1)dx and dx = %dy
1,00 L _ 1.1 1
Then I=§f0 y 2e ydy—EF(E) —E\/E
(b)(i)Put y = x*, dy = 4x3dx and dx = zdy
4
; y
y .o _1lpd 3 _m
ThenI——fO = (44) V2
———————————————————————————————————————————————————————————————————————————————————————————————————— 6 Marks
Answer of Question 2
(@)()AE 2k? —5k+2=0,then k=2, 5 and y. = f(y + 2x) + g(y + ;%)
1 1 1
— 2x+3y _— 2x+3y — _ _ 4,2x+3y
Y» = 2DZ _5DE + 2EZ 8§—30+18 2°
(@)(DAE 9k? —4=0,then k=+= and y. = f(y +3x) +g(y — %)
1
Yp = 9DZ — 4E2 COS 2X = 36 OCOSZX = —3—c052x
---------------------------------------------------------------------------------------------------- 8 Marks
(b)Wave equation c=4, L=1, f(x) =x, g(x) = 1. Then
A—Zjl in nmx dx = 2[— b LN
n =7 ) X.sinnmx dx = [mT COS NTIX )2 sin nmx]| = mT( )
2 (! —1 cosnmx o dd
B, =— | 1l.sinnmxdx = 2[(— ) —1] ={ (am)?’ niso
4nm J, 2nT  NT Z(mt) :
0, nis even
U(x,t) = i — (—1)"*! sin nmx cos 4nmt + Z ;sin(Zn — 1)mx.cos4(2n — 1)t
- 2 (2n — 1)2 '

---------------------------------------------------------------------------------------------------- 4 Marks



(c)Integrate by parts: u = x?, dv = xJodx, then du = 2xdx, v = xJ;. Then
2
(=) =2 [ ¥ Jidx=x" )y - 26 ], = 81,(2) = 81,(2)
0

From the relation J_q + Jx41 = Zx—k]k , putting k=1, x=2, we get

J2(2) = Jx41 = 11(2) = Jo(2)
Then 1= 8],(2) = 8(0.2239) = 1.7912

Answer of Question 3

(a)By regular calculator, the regression lineis y =a+bx=—-05+ 2.5, x=3, y=7,
oy = 1.414, o, = 3.578 and the correlation coefficient r = 0.988

———————————————————————————————————————————————————————————————————————————————————————————————————— 6 Marks
o oo ~ oo 1 —1 1 1
(b) M, (t) =J eXt f(x) dx=j eXte de=j eXt e=(1-0xgyx = e (170X —
—o0 0 0 1- 1-t
By the binomial theorem, we get
1
——=1+t+t*+t3 4
1—-t
2 3
1+t+25+63'+
Then my=1, m =1, my =2, my;=6 V=2—-1=1and o=1
---------------------------------------------------------------------------------------------------- 6 Marks

(c)E(x)—j jxf(xy)dxdy ] ] 7 +) dXdyzg
E<y)—j jyf(xy)dxdy ff 3 +y)dxdy = 15
E(xy)=fo foxyf(x,y)dxdy=f0 foxy(;X“Y)dxd-‘/:%

Then cov(iy) = E(xy) — EGOE(Y) = — o=



Answer of Question 4
(@) P(x=3)=10.2, P(x<5) =07 P(x<5)=0.6 P(x>4)=04
---------------------------------------------------------------------------------------------------- 3 Marks

P(x < 3) =f(0) + f(1) + f(2) = (g) G) (%)4+(f) G) (%) + (;) (%) (%)

6 16 16 16

5
P(X23)=1—P(X<3)=1—6

_____________________________________________________________________________________ 3 Marks
(c)Since P(a <x <b) =F(b)—F(a) = ¢ (%) — ¢ (a;u)

Then P(1.98 <x<2.02)=¢ (2(')(_)02;) - ¢ (15?50;2)

= ¢(2.5) = ¢(=2.5) = ¢(2.5) — [1 = ¢$(2.5)]
= 0.9938 — [1 — 0.9938] = 0.9876 = 98.76 %
———————————————————————————————————————————————————————————————————————————————————————————————————— 3 Marks

1 oo
AEXx)=p= mJ x.x" le™¥dx =
0

E(x?) = Lmez x" e dx = - =nn+1)
rn)J, =~ n
V=Ex®»)-Ww?=n(n+1)—n*=n and o=+n
1 2
When n =2, thenP(x<?2) = —f xe *dx = 0.59
r'2)Jo

Px>2)=1-P(x<2)=041

---------------------------------------------------------------------------------------------------- 4 Marks
Dr. Mohamed Eid



