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F7.1SC3 Tutorial 3 - Solutions

Question 1
> f1:=cos(x)/(x-Pi/2);
cogx
fl::&
n
L X 2
T>limt(fl, x=Pi/2);
| -1
> f2:=(1+r)~(2/3)-r"(2/3);
(213)  (2/3)
L f2:=(1+r) -r
rT>limt(f2, r=infinity);
0
Question 2
> f:=(1+4x72) *sin(x);

f:= (1 +x%) sin(x)
Di ff(f,x)=diff(f,x);

< (@) 8n(0) = 28N+ (1+3) cos)

Diff(f,x,x)=diff(f,Xx,x);
2
e (1 +x?) sin(x)) = 2 sin(X) + 4 x cogx) — (1 + x%) sin(x)
Di ff(f,x$3)=diff(f,x$3);
3
j—xg ((1 +x?) sin(x)) = 6 cogx) — 6 x sin(x) — (1 + x*) cogx)

T> sinplify(%;
3
&(sin(x)+sin(x) x?) =5 cogX) — 6 x sin(x) — cogx) x*
Question 3
r> di ff (X x, X);

X (In(x) + 1)
diff(In(t+sqgrt(1+t"2)),t);

t

1+
1+t?

t+4/1+t°



[ > # | ooks nessy, try sinplifying
r> sinmplify(%;

1
I A1+t?
r> diff(cos(sin(x)), x);
L —sin(sin(x)) cogx)
Question 4
T> f:=1/sqrt (Pi +x"2);
1
f=
I T+ X
(> 1Int(f,x=0..1); int(f,x=0..1);
1
1
dx
T+ X
0
_ 1
arcsmh%%
L 1
> eval f (% 10);
L 0.5378762441
> Int(tanh(x),x=0..1); int(tanh(x), x=0..1);
1
?tanh(x)dx
0

i -In(2) + In(e(_l) +e)
> eval f (% 10);

0.4337808304

Question 5

r > pl ot ({x, x*2}, x=-2..2);




[ > # area encl osed between x=0 and x=1 so we want to conpute:
> int(x-x"2,x=0..1);

1

Question 6

> odel:=di ff(y(x),x)=(x"3*cos(x)+x"2*sin(x))*y(x); # remenber y(Xx)
and not just vy
d
odel := & y(x) = (x3 cogx) + X2 s n(x)) y(x)
> dsol ve(odel, y(x));
y(X) _ _Cl e(x3 sin(x) +2 x2 cogX) —4 cogx) — 4 xsin(x))
Question 7

> # add ininitial condition for the equation above
> icl:=y(0)=1;

1T

| icl:=y(0)=1
T > sol 1: =dsol ve({odel,icl},y(x));

(x3 sin(x) +2 x2 cogX) —4 cogx) — 4 xsin(x))

e
7 sol1:=y(x) = cosh(4) — sinh(4)
r> eval f (subs(x=1,rhs(sol 1)));

1.484358026

"> eval f (subs(x=Pi, rhs(sol 1)));

0.7974920560 10




m> ode2: =di ff (y(x), X, x) +3*di ff (y(x), X) - 4*y(x) =0;

> plot(rhs(sol 1), x=0..Pi);

10

Question 8

25

2
ode2 := %y(x)% 3 %y(x)%4y(x) =0

[ > dsol ve(ode2, y(x));

yx)=_cle'+ c2e

> bcs2: =y(0)=0,y(1)=1;
bcs2:=y(0)=0,y(1)=1
> sol 2: =dsol ve({ode2, bcs2},y(x));

& (-4%)
012 :=y(X) = 4 (-4)
e-e e-e
> sinplify(rhs(sol2));
4 . X (=4%)
e(e-e )
e -1

> plot(rhs(sol 2), x=0..2);



Question 9

[>#in this case y is a function of t
> ode3:=diff(y(t),t,t)+4*diff(y(t),t)+9*y(t)=exp(t);

2
ode3 := EET’" y(t)E+ 4 %t y(t)%r 9y(t)=¢'

"> ics3:=y(0)=0, D(y)(0)=1;
ics3:=y(0)=0, D(y)(0)=1
- > sol 3: =dsol ve({ode3,ics3},y(t));

013 = y(t)——e(' )sin(\/gt)\/_ 20 cos(\/Et)+—e
~> plot(rhs(sol 3),t o..2),
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Question 10

> rrl: =a(n+l) =3*a(n) +4;
rrl:=an+1)=3an)+4
> rsolve(rrl,a(n)); # general solution
a0)3"-2+23"
> icl:=a(0)=6;
icl:=a0)=6
> rsolve({rrl,icl},a(n)); # particular solution
83"-2

Question 11

> rr2:=p(n+l)=p(n)+(n-1)"2;
i rr2:=p(n+1)=p(n) +(n -1)°

> 1ic2:=p(0)=3;

ic2:=p(0)=3
> rsolve(rr2,p(n)); # general solution

p(0)+9n+5+2(n+1)%+1%%+1%7(n+1)%+1E

> rsolve({rr2,ic2},p(n)); # particular solution

8+9n+2(n+1)%+1E%+1%~7(n+1)%+1%

> # | ooks like there m ght be sonme sinplification possible
> simplify(%;

T T

LB 1,3
+—n+-n--
6 " T3N TN

2
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Question 12

# followi ng the rules given we have a(n+l)=a(n)+a(n-1), and

a(l)=a(2)=1 so:
rr3: =a(n+l1)=a(n)+a(n-1);

rr3:=an+1)=ahn)+an-1)

ic3:=a1)=1,a2)=1
fib:=rsolve({rr3,ic3},a(n));

ic3:=a(l)=1, a(2)=1;

subs(n=3,fib);

simplify(%;

# so the third termin the series is 2 as expected
subs(n=25, fib);
25 25

GRE AR

simplify(9%;
75025
# and the 25th termis 75025



