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Question 1

Solve the following equations :

@y —y=xe* (b) (v — 2sinx)dx + (x + cosy)dy = 0

©) v — 4y + 4y = e3* (dy +4y =4+ 5cos3x

Question 2

(a)Find the L.T of : (i) f(t) = 2 + e3' + cosh2t (i) f(t) = t + sint + e?*. cost
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(b)Find the inverse L.T of : (i) F(s) = o + (ii) F(s) =

(c)By L.T, solve the equation : y©~ — 2y +y=¢€', y(0)=0, y(0)=1.

Question 3

(a) Using the bisection method, find a root to the equation : 2* —2x—0.5 =10

in the interval [0, 1], number of iterations is 3.

b and the curve y = a + bx + cx? that fit the data :

(b)Find the curve y = a x
(1, 3), (2, 4), (4, 7), (5, 12), (6, 16)

(c)Write the table of differences of the data: (2, 3), (3, 5), (4, 8), (5, 15).

Also, find the value of y at x=2.5
Question 4
. . ol 1 ..\ (00 x?2
()Find the integrals : (i) |, =dx (i) J, ——dx
. . C(x3=1, x>2 _
(b)Find £(2) where f(x) = {3x Ty XZ2 andn=oa
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Model Answer

Answer of Question 1
() It is linear. Then p = e/ ~dx = ¢~%

Then the solutionis: y.e™ = [e *.x e¥dx = [ xdx = %xz +c

(b)It is exact because p, = 1 = qy.
Then [(y — 2sinx)dx = xy + +2cosx and [(x+ cosy)dy =xy + siny

Then the solutionis: xy + 2 cosx + siny = c
(c)The AEis m> —4m+4=0.Then m=2,m = 2
Then y.s=Ae?* + B xe?*

1 1
Also = e3x = g3 = 3%
» YP1 = 52 4p+a 9-12+4

The solutionis: y =y.¢+ yp;

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

Also, yp; = D21+4 (4 4+ 5cos3x) = D21+4 4+ D21+4 5 cos 3x
4 5
=O+4+—9+4 cos3x =1 —cos5x
The solutionis: y =y ¢+ yp;
--------------------------------------------------------------------------------------------- 12-Marks
Answer of Question 2
@)(i) F(s) = = + = + o (i) F(s) = 5 + 5= (S_SZ‘;H
--------------------------------------------------------------------------------------------- 2-Marks
(b) (i) f(t) = t+ cos 2t
(ii) F(s) = o= =+ = = —— — Then f(t) = 2¢% —¢'
--------------------------------------------------------------------------------------------- 2-Marks



(c)Since L{y" —2y +y}=L{e'}, y(0)=0, y(0)=1
Then (s2Y — sy(0) — y'(0)) — 2(sY —y(0)) +Y = —

From the given condition : s2Y —0—-1—-2Y—-0+Y 5%1
2 _ _ 1 _ 5
Then (s —2s+1)Y = —+ 1= —
S _ S _s—14+41 1 1
(s—1)(s2=2s+1) (s=1)3 (s—1)3 (s—=1)2 (s—1)3

Then Y =

Then y(t) =t.e' + %tz.et

————————————————————————————————————————————————————————————————————————————————————————————— 4-Marks
Answer of Question 3
@ f(x) =2*—-2x—-05=0
sign + + _ _
[ @
0 0.25 0.38 0.5 1
Iteration [a, b] Xn f(xn) sign
1 [0, 1] 0.5 —0.09 -
2 [0, 0.5] 0.25 0.19 +
3 [0.25, 0.5] 0.38
Then x*=0.38
--------------------------------------------------------------------------------------------- 4-Marks
(b) Thecurveis: y = ax? = 2.55 x%1
The parabolic curve is : v = a + bx + cx? = 3.86 — 1.23x + 0.55x2
--------------------------------------------------------------------------------------------- 4-Marks

(c)Since h =1, then the table of finite differences is:



X y A A2 A3
3
2
3 5 1
3 3
4 8 4
7
5 15

The forward formula is:

2 1 3
y = f(x) = 3+ﬁ(x—2)+Z(X—2)(x—3)+§(X—2)(x—3)(x—4)

When x =25, y=f(2.5)=4.06

————————————————————————————————————————————————————————————————————————————————————————————— 6-Marks
Answer of Question 4

ol 1 1

(1) fo \/Td 01\/de 1.22

(i, Tdx = [, = 0.87
--------------------------------------------------------------------------------------------- 4-Marks
b)From f(x) = -1 x>2 and h=0.1

-1, x<2
. _ fx+0.1)—f(x—0.1) _ [(2.1)3-1]-[319-1] _ 8.26-7.06 _

Then f7(2) = 2(0.1) - 2(0.1) Y 6
--------------------------------------------------------------------------------------------- 2-Marks
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