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MurtiPLE CHOICE QUESTIONS 13

1. Let consider the following equation

dy _y(=)
dz x?

e For all a,b € (0,+00), the equation has a unique solution on [a,b] such that
y(a) = yo, for all yy € (0, +00) fixed,

e There is a non-zero solution over R \ {0}.

(i) TT
(i) FT,
(iii) TF
(iv) FF

2. Let consider the following equation :

d
d—?; = cos(t) - e ¥,

e The general solution is given by In (sin(¢) + C'), C € R,
e If y(0) = —1, the unique solution is defined on all bounded interval of R.

(i) TT
(i) FT,
(i) TF
(iv) FF

3. Let consider the following equation

2x Yy’
+ =0, 0) =0.
N e A E A

e There is a function H such that y given by H(x,y(z)) = H(0,0) is a solution of
the equation,

e arctan(x? 4 y) is solution of the equation.



. What is the general solution of the following equation

Y(0) = 1u(t) — (4(t)* =0 2

Hint: make the substitution y(t) = —1/z(t).

(i

) y(t) = —2s, CeR.
(é4)

)

) N

Y
y(t) 20, C1,Cs € R.
Y

Cg+t2’
(t)=-2¢, CeR

one of the previous choices.

(7id

(iv

. Let consider the differential equation

ty" + (1 —=2t)y' + (t — 1)y =0,
over (0, +00).

e t — ¢! is a solution.

e The general solution is given by ¢t — (AIn(¢) 4+ p)e?, A\, u € R.
(2)
) FT
i) TF
)

. Let u: (0,4+00) — R the solution of

u'(t) = \Ju(t) + sin(t) — cos(t),

with lim u(t) = 0. Find u. Hint: make an judicious substitution.
t—0

(i) u(t) = 12 4 sin(t),
(i) u(t) = 3t°C —sin(t), C € R,
(i7) u(t) = 3* — Csin(t), C € R,
v)

(iv) None of the previous choices.

. Solve the following differential equation :
y' — 4y + 4y = 0.
The solutions are :

(i) y(t) = ae* + be~?, with a,b € R,
(i) y(t) = (a + bt)e*, with a,b € R,



(731) y(t) = acos(2t) + bsin(2t), with a,b € R,
(iv) y(t) = acos(2t)e™" + bsin(2t)e™*, with a,b € R.

8. Solve the following differential equation :
3y" + 6y + 12y = 12¢.

The solutions are :

(i) y(t) = (a+ bt)e V3 4 — 1 with a,b € R,

(i1) y(t) = ae™t cos(tv/3) + be~ sm(t\/_) with a,b € R,
(#41) y(t) = ae™" cos(§t) + be~'sin(5t) +t — 3, with a,b € R,
(iv) y(t) = ae " cos(tv/3) + be 'sin(ty/3) + ¢t — L, with a,b € R.

9. Solve the following differential equation :

oy 4y —y = 2%

The solutions are : Hint : make the substitution z(t) = y(e').

(i) y(z) = az + &, with a € R,

(i) y(z) = ¢+ %, with a € R,
(4ii) y(r) = 2 +bx + %, with a,b € R,
(iv) None of the previous choices.

10. Solve the following differential equation :

y'+4y 4+ 3y =0.

The solutions are :

(i) y(t) = ae 3" + be™", with a,b € R,

(i1) y(t) = (a +bt)e ™ with a,b € R,
(173) y(t) = acos(—3t) + bsin(—t), with a,b € R,
(iv) None of the previous choices.



