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Question 1
Solve the following equations: 12
(@) xydx+ (1+x*)dy =0 (b) (x + siny)dx + (y? + x cosy)dy = 0
2x
©y -2y =" )y~ =3y —4y =4 +e¥
)y —4y =2 +x° (f) (D? + 4)y = 1 + cos?3x
Question 2
(a)Find the L.T of the following:
(i) f(t) = t3 + sinh 3t (i) f(t) = 2 + tsint (iii) f(t) = e 2t cos 2t 3
. . . _ 1 .. _ s43
(b)Find the inverse L.T of : (i) F(s) = =T (i) F(s) = 5= 2
(c)By L.T, solve the equation : vy~ — 4y" + 4y = 2!, y(0)=0, y'(0)=1. 5
Question 3
(a) Using the bisection method, find a root to the equation : 1 —x —In(x +1) =0 | 4
in the interval [0, 1], number of iterations is 3.
(b)Find the line y = a + bx and the curve y = a + bx + cx? that fits the data : | 4
(2, 3), (3,5), (4, 6), (5, 12), (6, 14)
(c)Write the table of differences of the data: (1, 3), (3, 6), (5, 8), (7, 15). 4
Also, find the value of y at x =4.
Question 4
. . (o 1 4
()Find the integral : [, = dx
A _(x?, x>1 _
(b)Find (1) where f(x) = {Zx 1x<1 and h=0.1 5
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Model Answer

Answer of Question 1

x
14x2

(a)The equation written as : dx +=dy =0
;&Y

Its solution is : %ln(l +x¥)+Iny=c

(b)It is exact because p, = cosy = qy.
Then [(x + siny)dx = %xz +xsiny and [(y? + x cosy)dy = §y3 + xsiny

Then the solution is : %xz + xsiny + §y3 =
(c) Itis linear. Then p = e/ ~2dx = g=2x

2x
Then the solution is : y.e 2 = fe_zx.ez—xdx = f%dx = %lnx +c

(d)The AEis m?>—3m—4=0.Then m=—-1,m =4

Then y.s=Ae™* +Be*

1
D2-3D—4

(4+e3) = 0_4 - 3 = —1 — ~ 3

Also, yp = 0—4 ' 9-9-4 4

The solutionis: y =y.;+ yp;

() The AEis m?—4=0.Then m=—-2,m =2
Then y.s=Ae ?* + B e?*

1
D?-4

(2 +x%) = _i4 (1 _ %DZ)_l (2 + x2)

AISO, Yp1 =

= 1(1+1D2+1D4+ )(2+ ) = L (24?4
A T =gty

The solutionis: y =y.s+yp;



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

Also, yp; = = 23x) =D21+4(1 +%(1+cos 6x)
32, 11 3 1
T0+4 36442 T8 64

The solutionis: y =y.¢+ yp;

Answer of Question 2

@) F(s) = = + —
.. 2 1 . 2 2s
(i) F(s) = s (sz+1) =5 + (s2+1)2
s+2
(i) F(s) = (s+2)%+4

(b) (i) f(t) = i't3. e2t
A B

_ _ _ 7/5 -2/5 _
(i) F(s) = 32 s 4— S_4+S+1 = 4+ — . Then f(t) =

(c)Since L{y" — 4y + 4y} = L{e?'}, y(0)=0, y'(0)=1.

| -

Then (s%2Y —sy(0) — y'(0)) — 4(sY — y(0)) + 4Y =

l\.)

From the given condition : s2Y — 0 — 1 — 4Y — 0 + 4Y = ﬁ

Then (s? —4s+4)Y——+1—

N|H

s—1 N s—1 . 1 1

Then Y = (s—2)(s2—4s+4)  (s—2)3  (s—-2)% (s—2)3

Then y(t) = t.e?t + %tz. e?t
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Answer of Question 3
@fx)=1-x-In(x+1)=0

sign + + — — —
[ o
0 0.5 0.57 0.63 0.75 1
Iteration [a, b] Xn f(xpn) sign
0 [0, 1] 0.5 0.09 +
1 [0.5, 1] 0.75 -0.3 -
2 [0.5, 0.75] 0.63 -0.11 -
3 [0.5, 0.63] 0.57

Then x*=0.57

————————————————————————————————————————————————————————————————————————————————————————————— 4-Marks
(b) Thelineis: y=a+ bx =—-3.6 +2.9x
And the parabolic curve is : y = a + bx + cx? = 1.4 + 0.04x + 0.36x>
————————————————————————————————————————————————————————————————————————————————————————————— 4-Marks
(c)Since h = 2, then the table of finite differences is:
X y A A2 A3
3
3
3 6 -1
2 6
5 8 5
7
7 15

The forward formula is:

3 —1 6
y = f(x) :3+E(x—1)+m(x—1)(x—3)+ﬁ(x—1)(x—3)(x—5)

When x=4, y=1(4)=6.75

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



Answer of Question 4

o) 1 1 1
(a)fo de=oﬁd f\/idy_068+088_156

--------------------------------------------------------------------------------------------- 4-Marks
2
1
F e h=0.1

(b)From f(x) {Zx 1 x<1 and 0

. [+ —f(x—D)  (1.1)2—-(2%9-1)
Then f°(1) = ” = 0.0 =1.72
————————————————————————————————————————————————————————————————————————————————————————————— 2-Marks
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