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1. Solve the following initial value problems:
(a) (6zy? — 322y + 2y)dx + (92%y — 423y? + 4x)dy =0, y(1) =1

o) (sweos? (1) <y dosady =0, y(1)=0

2. Solve the following differential equations:
(a) ¥' +2¢y +y=e"In(x)
(b) ¥y —2y" —3y =6+ 10cos(x), y(0)=3, ¥y'(0)=-3, y"(0)=0
(c) 2%y —3xy +4dy ==z

3. Solve the following systems of differential equations
(a)
Yy = 3y1 — yo + 241* — 16t,
Yo =1 + Y2 + 12

Yy = 2y1 + 3y,
Yy = 3y1 + 2y
yl(o) =5, 3/2(0) =7

4. Calculate the following:
(a) L{te ?'sin(3t)}

(b) L{u(t —2)(t* — 7t + 3)}
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5. Use the Laplace transform to solve the following initial value problems:
(a) y" =4y =Sy =00 —3), y(0)=4, y(0)=2
(b) y'+y=t—u(t—1)t, y(0)=0, y'(0)=0
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6. (a) Use Simpson’s rule with n = 8 to approximate the solution of ff H% dx to six
decimal places. Compare your approximations with the true values by calculating
the simple error.

(b) Use Gaussian quadrature with three steps to approximate the solution of ff 1% dx
to six decimal places. Compare your approximations with the true values by cal-
culating the simple error.

7. Use the Runge-Kutta Method of order 4 with A = 0.5 to calculate (to 4 deci-
mal places) the first two steps (ie y; and y;) of the numerical solution of ¢y =
2ze Y, y(0) = 0 on [0,1]. Compare the approximations with the true values by
calculating the simple error.



Formulas

f@) | F(s) = L{f(t)}
" n!/smt :n=0,1,2 and s >0
et 1/(s—a) s>a
sin(kt) k/(s*+ k?) s>0
cos(kt) s/(s*+k%) 5s>0
sinh(kt) | k/(s* — k?) s>k
cosh(kt) | s/(s* — k?) s>k
St —a) e >0
u(t —a) “ ;s> 0
L) = [ e
L{e"f(t)} = F(s—a)
L{u(t—a)f(t—a)} = e ¥F(s)
LU0} = (1) F(s)
E{ i f(x)dw} = éF(s)
E{@} = /:OF(x)dx
c{ IO} = S = 0) - ) - - 0
(Fx9)®) = | flo)glt—w)dw
L{USx9))} = F(s)G(s)
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M = maz,<z<p |f" ()]
M = maz,<z<p |f" ()]

1
el < o M (b—a)h,



kl - hf(xna yx)
ko hf(@ni1, Yni1) = Df (Tns1, Yo + F1)
1
Yntl = Yn -+ §(k1 + ko)
ki = hf(zn,yn)
1 1
ko = hf(xn+§hayn+§kl)
1 1
ks = hf(xn+§hayn+§k2)
ks = hf(w,+h,yn + k3)
1
Ynt1 = Yn + 6 (k1 4+ 2k + 2 ks + ky)
b n
[t~y At
a i=1
Order | Nodes Coeflicients
n t; A;
2 -0.5773502692 | 1.0
0.5773502692 | 1.0
3 -0.7745966692 | 0.555555556
0.0 0.8883888889
0.7745966692 | 0.555555556
4 -0.8611363116 | 0.3478548451
-0.3399810436 | 0.6521451549
0.3399810436 | 0.6521451549
0.8611363116 | 0.3478548451
5 -0.9061798459 | 0.2369268850
-0.5384693101 | 0.4786286705
0.0 0.56888888%9

0.5384693101
0.9061798459

0.4786286705
0.2369268850



