King Fahad University of Petroleum and Minerals Department of Mathematics

MATH 202-Exam 1- Term 211

Duration : 90 Minutes Code 001
Name: e.y ID Number:
Section Number: Serial Number:
Class Time: Instructor’'s Name:

Instructions:
1. Calculators and Mobile Phones are not allowed.
2. Write Legibly. You may lose points for messy work.
3. Make sure that you have 8 pages of problems (Total of 11 Problems)
(There are 7 multiple choice and 4 written questions).
4. For the written questions, you need to show all your work. No points for answer without justifications.

Question | Answer Maximum | Points
number Points

1 e 5

2 b 5

3 d 5

4 d 5

5 4 5

6 b 5

7 e 5
Total 35

Written
Question | Points Maximum Points
number
8 10
9 10
10 10
11 10
Total 40
15




1/8  Math202.211, Exam 1 (Code 001)

1. The sum of all values of m such that y = €™ is a solution of the DE
y' =6y —Ty=0

is

mx / mx 5
bt Y= Yo P sy zal &Y

a) 0 su‘OS\"l'\'u\'\’t\j in '\Jt\_p_ DE, wWe ij—
b) 4
¢) 5 2 my

(44
X M e —-émé‘\x—?ex:ofr

Q)
Lle 2% (f-bm-1)=0 = & (m-1)(nn)=0

mX
€ 0 g, (m—’{)(m‘g\\:o = Mm=7 or m=-|

2. The sum of all constant solutions of the DE Sum = _" <}= é

d2y dy
2 2
dxz? dx y

is

kl Y=K where K (s Gashnk
/

a) 4 7

@0 j:o /j:o.

¢} 2

d) -2 K'2=4 or K=x2
e) 6
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3. An integrating factor that makes the DE equation

y(@® +y3) dz + (z* + Tzy) dy = 0
exact is N“’"‘—')) N(x9)

3 3 4
N\é: X+4Y 5 M =X 285

a) y

4 3 3
b) y2 Ny — My HXB»*_}jB_x-L\j ] 3)(3_‘_333
c) y T i g
(@] 4 = Y (e9y) 9 (4xg')

) ¥ _ 3 (&)
J5 4 3hy 3 A (x2+9%)

,L([g) e 21:5/3>°-

4. A thermometer reading 70° F' is taken out where the temperature is 20° F. Four
minutes later, the reading is 30° F. The thermometer’s reading 8 minutes after it
was brought outside is

KL
T= a2
a) 28°F
b) 24° F T(y=F0 , T(4) =30
C) 26° F T - 2—0 = ?
@ " T(3)
e) 25°F

“Thpets 2 je=- R =t HCe 50

4K
Thjese H - Jg-ile = 306

5 L ekl ()5 k- BE

"‘n§>£
T(L) o5+50 €

~2las < .l_)
T(3>:_ lo+ S0 .- € = JOo# e Loy

o ek o on r
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5. Which one of the following is a 4th order, linear differential equation

a) (v)*+zy=sinz
b) yl///+yy/+emy — 0
:B4y””+e”’y”+y=1n:v
" n

d) ¥"" + zy"” +sin (zy) = €*
e) y

n 2N

+2°y" + zy =sin(y)

6. According to the Existance and Uniqueness Theorem,

)
the IvP & — V4x y

dx

, y(a) = B has a unique solution if

=1 \2(’(133 st \]l-]_ﬁz-

|

e (1 2) Hhen we el The
])0\"\} 1o be Cun\‘qiruc} (0 %iﬂ‘\?:":{

"/E O\Yec‘\’m\&\e, -H\.J ’s Cur\‘\'ahr\DJ i Hhe
re fiow JQ C"“-\d‘““\:j anol "H\Q or\lj

Potnd 15 (1, ) e T B
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7. The solution curve of the initial-value problem

dy 3
xl + 3y =62°, y(1) =

passes through the point

a) (4,2)
b) (3,9)
¢) (2,-2)
d) (3,-8)
@8
P
prih a0
Sialx
- 3‘!\)( \ X3 3
U(X):E, e U 8 :e?::x./)(>o.

muH’:?lj ty DE (1) b\j X3. This gives,)

jx <X33>: T i

Yhy=t = 1=txC e’@

Y@y = 7(3. The oaly ?ow\ sechisfies
’\’\Nz %o\\L‘("\'U“ 'S (2)3)
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8. (10 points) Find a family of solutions for the DE

d
:vtany—(secx)d—z=0

(7( '\'qmjv ol)( - (Se.c.)() Jj s 7y

:_> = O{X - Q'Lj Jj = 0 ‘ Sefqrq‘g\e DE.

SecX
& X Gsxdx - @lydyce

25 S X GsX dx = \S ol Y o'j (3¢ks)

(3¢9Ls) GPESD (k)
= R SinX e losX :‘nls"'\.‘él*'c

cX

RS, e
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9. (10 points) Find the general solution of the exact DE

(3y* €* — ysin (zy) + In z) dz — (z sin(zy) — 2y >*) dy = 0

2

3y éX _ Jsan(x4) +lax 1 ok)
N(%9) = X sin(xg) + 2y X (1ot

MGty ) -

Mﬂ = NJ,& (’w’\@ ‘f\éﬁeca e Q\'\?.Q,kx !

Sine tHe DE s exact = "H"wm Is @ gum%ém %M‘j}) s-b

’ 2
%:M(mﬁ\) =3 éx"'jsm('ﬁﬂ)ﬁ-“\x anch
34 | 3X @‘VLs}
Z_ =N({Yy)= «‘)(S\’\(z(‘j)-t—’lﬁe
o)
Lo : §_E i d
= g(’(/‘ﬁ‘): S 5Y C 3(’(3“(‘3)*‘1—“5&} 2

= Cos (XY) 33 éx x+ Jx) - (}\QES}
Now % M) =
- Y SipAxY) + 3j e —vS(x) ”3/ -JFakY) 4|

> 96)=lax = 9x) = Xlax =X +¢ (2pks)
Th.e, %«:\%ﬁaw\ U() 'H\é. D-E 1¢ ‘?(7(1‘33 = CL o

Cs(x9) + § & x xlax —x = C (apks)
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10. (10 points) Use a suitable substitution to solve the initial-value problem

dy e 1
—_— = 1 = —

Jﬂ . law 2
dx X jj:"2x~ﬁ Beraoulli DE
22
5> §'d8 L gl lex =y g
J A % x A ¢ i L
= .§__~;_-..\j iy
(29ks)

v ghekuz-be oo Ges)
S%d*~ la ¢

].r\sfe:)m*v}g "?—acﬁfo'f € = ¢ = X ,%y0, (:2{’]:5)

-j;’%(‘ (KLL) = ”\s"\\)(

cxX”

— - xlax A+ X+ C (l?'is"\
X W (1 eV

! i _\_.::-—\‘ \QZ.
= u-._-\m(i—\-'rﬁ— i s AR

I =4 = B=1+C > =4t (FH

b R
C«mc’ 'H'\& So\.&isun dc H\L’EVP 1S Y i \“X'\-\‘\'

Py
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11. (10 points) Solve the homogeneous DE

d T
e v

dr  y =z
Ve GM = 1
R g = K+ Y = X‘jcﬁj*:(}f(ztj’t)cj"(

=zl Yl oy dy e i)

M fjj bt o cfg‘j = Udi +x du (39[—_5“\
Substifiute 1a W) ¢

(XZ-‘\— ule> ()5( — K (L(';('S (u dx + X ()IU.() = 0
= (14U )dx - Uludirxdu)=o

27 - el M it =0 = _C_‘;’S:u(ﬁu (BFES)



