Y +2y = —x+4, y — 2y =0, yn = ce*,
c(z) = [ 5 dx, o(z) = 212, yp = 2T
Y=Yy +yn = 2T+ e
2.
\ei/dm—l—(xey—l—Qy)dy:O, %@f’w:ey:%
M(z,y) N(z,y)
Oaw) — M (g, y), F(a,y) = [ M(z,y) dz
F(z,y) = e’ + h(y) ALY — N(x,y)
zeY + 82—;‘”) = ze¥ + 2y h(y) = y?
3. F(z,y) = ze¥ +y* = C.
y' +y=0, Yp = €1 COST + CoSin T,
Y, = €*(Acosx + Bsinx) y, = e*(2B cosx — 2Asin )
A+2B=0, 2A+ B =1 A=-2/5, B=1/5
Yp = ex(—g cosx + %sin:v) Y=y +yp=(c1 — %em) cost + (c2 + %e””) sin .

4. Each permutation of A, B,C occurs with equal probability therefore the desired
probability is 1/3! = 1/6.

5. Let event A : there is a tail among the 3 flips, B : there is a head among the 3 flips.
1

P(A|B):%:%:6/7.



6. Denote X the number of times a certain firm is investigated during a 5 year period.
Then X ~ Bin(5,0.05).

a) 1 — P(X =0)=1-0.95 = 0.226.
b) 1— P(X =0)—P(X =1)=1-10.95"— (})0.05' - 0.95* = 0.023.

Remark. It is not reasonable to use Poisson distribution here because the number of
experiments (5) is very small.

7. Let X denote the nicotine level of a random smoker. Then X ~ N(315,131?).

(a) P(150 < X < 400) = P (29328 < X310 < 4008 — (35 — ¢(—128) =

07422 — (1 — 0.8962) = 0.6384.
(b) P(X > a) = 0.05, that is, P(X < a) = 0.95, whence P (3315 < ¢=315) — .95,

131 131
from where @ (4:212) = 0.95, therefore a = 530.5.

8. Rewriting the system we obtain

D+z + y =0
2Dz + (D+1)y = 0

from where

whence

" +x=0,9y"+y=0.

These are second order homogeneous linear differential equations with constant co-
efficients, hence

x(t) = cycost + cosint, y(t) = c3cost + ¢y sint.

Plugging these into, say, the first equation of the original system we obtain c3 =
—C1 — €9, ¢4 = 1 — 3. Now the general solution of the system is

x(t) = ¢y cost + cysint, y(t) = (—cy — cg) cost + (¢1 — ¢2) sint.

9. If X denotes the number of defected items then X ~ Bin(500,0.02). Applying the

central limit theorem we have P(X > 15) ~ 1 — & <\1/%%> =1—-P(1.44) =

0.0749. (the exact probability is > 700, (79°)0.02¢ - 0.98°%0~% = 1 — S~1 (%9)0.02 -
0.98°00-% = (.081)



