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Question 1

Solve the following equations :

@y —%y: x e%* (b) (sinx + y)dx + (x + cosy)dy = 0
©y —4y +4y=8+¢* )y + 4y = x* + x?

Question 2

(a)Find the L.T of : (i) f(t) = e?* + t.sinh 3t (i) f(t) = t3 + e3t. cost

s+1
s244

(b)Find the inverse L.T of : (i) F(s) = 31—3 + (ii) F(s) =

(c)By L.T, solve the equation : y— — 4y’ + 4y = e?', y(0)=0, y'(0)=1.

—4s+4

Question 3

(a) Using the bisection method, find a root to the equation :
f(x) = x® + logx — 2 = 0 inthe interval [1, 2], number of iterations is 3.
(b)Find the curves : y = ax” and y = ab* that fit the data :
(2, 3), (3, 5), (4, 4), (5, 10), (6, 20)

Question 4
. 0 x

(a)Find the integrals : (|)f ——dy (i) J; X dx

In 3) where f(x) = , and h=0.
(b)Find £°(3) where f(x) ’;i% iii dh=01

2 _
(©)If x is random variable and f(x) = {k(x 2x), 0<x S 2
0, otherwise

Find the value of k such that f(x) is p.d.f and find the probability function F(x).

Good Luck Dr. Mohamed Eid




Model Answer

Answer of Question 1

1
(@) Itis linear. Then p = ¢/ =% = e~lx =1

X
1

Then the solution is : y.i = fi.xezxdx = [e** dx = Eezx +c
(b)It is exact because p, = 1 = q,.
Then [(y + sinx)dx = xy —cosx and [(x + cosy)dy = xy + siny

Then the solutionis : xy —cosx + siny = c

(c)The AEis m? —4m+4 = 0. Then m = 2,2

Then y.s = Ae** + Bxe?*

—_ 1 X — 8 1 X X
Also, yp; = D2—4D+4 (8 +e%) = 0—0+4 T 1—2414° = 2+e

The solutionis: y =y.s+ yp;

(d) The AEis m?+4=0.Then m = 2i, m = —2i
Then y.¢f = Acos 2x + B sin 2x

-1
Also, yp; = D21+4 (x* +x?%) = i(l + iDZ) (x* + x2)
1 1 1
— (1 -Zp2 4 ph o) (x4 52
4(1 ZDf Dt )(x + x?%)

_ %((x‘* +a?) -2 (1242 4 2) + %)
The solutionis: y =y.;+ yp;
------------------------------------------------------------------------------------------------ 12-Marks
Answer of Question 2

@M FE) =~ (5) =L+ =

s2—9

.. 3! s—3
(i) F(s) = ot G

------------------------------------------------------------------------------------------------ 3-Marks



1y 12 1
(b) (i) F(s) = 3 52+4 52+4 Then f(t) = t + cos 2t + ~sin 2t
— 2t
(i) F(s) = o (5_2)2. Then f(t) =te

-------------------------------------------------------------------------------------------------- 3-Marks
(c)Since L{y" — 4y + 4y} = L{e?'}, y(0)=0, y'(0)=1.
Then (s2Y — sy(0) — y'(0)) — 4(sY — y(0)) + 4Y = —
From the given condition : s2Y — 0 — 1 — 4Y — 0 + 4Y = 5%2
Then (s? —45+4)Y——+1——;

s—1 s—1 1 1
Then Y = (s—2)(s2—4s+4)  (s—2)%3 (s—=2)2 (s—2)3
Then y(t) = t.e?t — %tz. e?t
—————————————————————————————————————————————————————————————————————————————————————————————————— 4-Marks
Answer of Question 3
(@) f(x) = x® +logx—2=0
sign  — - + + +

[ .
1 1.25 132 138 15
Iteration [a, b] Xn f(xn) sign

0 [1, 2] 1.5 0.4 +

1 [1, 1.5] 1.25 -0.3 -

2 [1.25, 1.5] 1.38 0.04 +

3 [1.25, 1.38] 1.32
Then x*=1.32
-------------------------------------------------------------------------------------------------- 4-Marks

(b) The curve : y =ax® = 0.85x™>° and The curve : y = ab* = 1.09 (1.57)*
------------------------------------------------------------------------------------------------- 4-Marks



Answer of Question 4

" (2 1 2 1
@0 Jy iz = ha g

o [OO 0.5 y?2
(i) ;de = | yysdy = 0.04

dy = 1.46

0 1+
-------------------------------------------------------------------------------------------------- 4-Marks
_ x2+1, x>3 _
(b)From f(x) = {2" 42 x<3 and h=0.1
_ f(x+h)—f(x—h) _ fG.1D—-f(2.9) _ [(3.1)?+1]-[229+2] _
Then £(3) = 2h o200 2(0.1) =5.73
————————————————————————————————————————————————————————————————————————————————————————————————— 2-Marks

(c)From f_oooo f(x) dx = fOZ k(x* — 2x) dx = —%k = 1. Thenk = _Z'

_3r2_
Thenf(x):{ 4(X 2x), 0<x<2
0, otherwise
_3(13_ 2 <
0, otherwise

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