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Math 16B Second Midterm Exam (LEC 001) 8:10 am to 9am

This exam consists of 5 questions. Answer the questions in the
spaces provided.

1. (a) (15 points) Find a general solution to the following differential equation:

Yy +y+e =0

Solution:
U'-«—j +e{'_—=c> =D 5'«:9 = -e{'

Lk ot =1, b = -2% A=+

= :7 = I + ___al z+
+ e” . (-e%)dt = = -e At
e
I - € C
. — -l A _ —
= c-r(——z—@ +C.) = g =®

(b) (5 points) Using part(a) find a solution which satisfies the initial condition

y(0) = -1
Solution:
-e C -\ C
0 = P T e
Y (o) — + oo > :
(o) =—) = =1 - . _
J S tC = I = ¢ = =
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2. Compute the following integrals:
(a) (10 points)

/msecz(xz)da:
Solution:
A oAen
— z 3 R - 2 - = — —
Let u= = D i z ) cAx —
= X S<£¢ ?'(;'J Ar = (7 -_'{ ia;z(q/glu\ = {IZ" {a«/u).,.c

= 'f%w\(xt)ﬁhc,/

(b) (10 points)

/mz In(z)dz.

(et FG)= Inlx) , 9ex)= 2% G()= 5 P

Solution:

j’(x):,"—
P

/u(x).—lj——xg = = 2 da

\

= j’ﬁzl”\ (x) A x

l
= FElaly - =% 4 C
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3. (20 points) Determine if the following improper integral is convergent or divergent.

/0 (x+ 42"

If it is convergent determine its value.

Solution:
os t
2 = Gt E— a
(x+t)® £ oo *+4)
o
0 4
= Tt < =2 /
Xty
fer SO |
. ‘e z
- bl (- )
&=
z 5 st
—_— 2 .
46 2 Yemal 7 J = — ond Al M?,,J
&0 & o = w)
o
w0 am/bj@w&_
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4. (a) (10 points) Find a general solution to the following differential equation:
yy =t"+1
Solution:

Fol buvve HUA 77 i’/é/ 4 conad soliln. - 3’70
D ) =t | Tl 6 mt bt | bewa no oyt solbos,

oly ) [ 23

= = = = Z =y 5 4t et +C
J T t% 1 j“?({j 7{[7-}— 1A € d T Y& I+ +

& ? == (%/t%u +ZC)

y

(b) (5 points) Using part(a) find a solution which satisfies the initial condition

y(0) = -2
Solution:
y(ﬂ’ivfch'_ Tl gl)= -2
A == B =l 2 ogs Y28

7

(c) (5 points) Using part(a) find a solution which satisfies the initial condition
y(1) = 0.

Solution:

2C =06
()=6 2 EZ—«77
9(() = im . ey 3
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5. (20 points) Consider the differential equation of the form 3" = g(y), where the graph
z = ¢(y) is as follows:

Sketch a solution for each of the following initial conditions: y(0) = —2, y(0) = 5 and
y(0) = 4.

Solution:

‘3

\‘

~ N N NN

END OF EXAM
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