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1. Which one of the following differential equations is Exact? 6[aa( ]'11 = V1

v( ;N^=co>x1|.

-(correct)

(u)

(b)

(.)

(d)

(")

D.?n{ exacts1.

,!/S15$t.z
2. A particle is moving in a straight line with acceleration

a(t) -1211*112,

an initial position t(0) - 4, and an initial velocity o(0) - 5.

Find o(1) (the position of the particle at t : 1).

vrG) =J 1z (t t9z d+

(6ry -u|)d,x+(rs -3xy2)d,y -0 M1 :6x-33' r N1 ' 3x1j1z

(r, + tar;t y) rh,* (y * tan-l n) dg :0 H1 = *1. , M.. f. x

(I*t) *.(;*,) on:o Hr.*tr, t.i.=f tt x

(xeu +y2)d,x + (ye' +2xy)dy -Q H1 = rce5.rzJ r v-, 1elzX

(a) 20

(b) 30

(c) 15

(d) 25

(e) 35

=,{(ttri+C
. Yfu) = S :)

3l&) -- ta tL +t) 1 1

'x.9 z J tl€+'f tr
v-- &t-'J +t t

' X/o)z t --?

q
\tl) = (ttr) +t +3

q

=rt(r).(t+r1'+l+3

S : Q (o+t)

dtL

D

q --(o*,1* orD = D =3

t(

= t6+\:20
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3. Find a general solution of the differential equation

+ztr

3 
r'r

,/f H:2cos2y 
q sePar"\\t e1 :

szds di =

I 4qnq =4
-,J

Lh_
I,.

{a +C
(") y-tal-t(4\/i+C)
(b) tan Jy - 2\/n + C

(.) s - r*,-'(|,*c)
(d) ta.ny2 -rt+C
(e) cos2 g :3\/i + C

(d) ": -1andr: I
(e) r:-3

fv€ +<,
-)

Z Lf^ l-zr i'4 r, +q +9x) =o

J'1 (i*.,"tu) x + Gr{a1) :<)

(i'+'rt+tr) 2L + ( z{ +t! z 6

fz+Qr+9 =o 9< 2r+\ '<t

(r*uit -- " e' ? (r+z) -t'

C= -L

(correct)

--1 )z

- *6,
t r.l

IL

Find all values of r for which U : terc is a solution of the differential equation
l' + 4{ + 4y - g. . ,1t 

= *, r.t"p "t'
,5" = *. "'"t'. r."' * ,{^ =t'xJ1r""^

(a) r--2 (correct)

(b) r: -2andr -2 
s"bs\hr'E- rn DL

-z {x ^-Yx' (r'['+t)*"'et'= u(c) r:0andr-1 ftet.z{e +q

j

(qG tc).

fMisrERl
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,t, 4 \3
b ,,q 5. A pizza is removed from a freezer at -25oC, and left to rest at room temperatlue

which is 20"C. After 30 minutes, the temperature of the pizza is 5"C. What is the
temperature of the pizza after 60 minutes.

Jro) = -LS t\ =2o,-T(3") = 9 ;'f( (,o) r.?

(a) 15

(b) 20

(c) 25

(d) 18

(e) 22

correct)-Tt+t =\1C e ,€,gcct
-T("). -zs
-l- (:o) ' S

-ZS--?<:f L:>:)

:)

Joo
36Lr .e = i :>JOK=-lni

/- ln3 t r-

ac, -4s L"6':
-zln 3

z 1o -95 €
-2

: 2., -9S ' 3

= 2. - 1f = ?c:-5 = \t'
1

...., + z'l (lr) q i.1

6. A general solution of the differential equation I : g^/ry is y : @1 + C)2.
Which one of the following statements is Tbue?

4 lcl):

=> T(6a)

g :0 is a singular solution(u)

(b)

(c)

(d)

(.)

U : 1 is a singular solution I=l "r s oot q S<rlq hozr

y - cs is a singular solution C .. -:> 3 _- 13 Tt , L
y-(a3/2 -1)2 lsasingularsolution C=-t € j- (x -,)
there is no singular solution ]= o .t_! q s,,n3,.[o.r- s.:l qho.,.r

-Thcre is n. C +hJ olll 3've 3'"



^"+t1
g l,r

fF,
r,1s
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7. Solve the initial-value problem

(assume o € (0, 6) )

(u)

(b)

(.)

(d)

(.)

U:--cosx*nsecr
13

U: ,cosr *; secr

3U: -cosr t lsecr
15!:-rcost 'cot0+A csco

13!: rcosr.cotr+ A 
cscc

e'+eu +ery -C
ae' * xev : C

e'!-e'-eY-C
e'+ev+2eq-C
ex+ev+ayet!:C

4i, rrr,.t . "** 11 * gt$]*,

(correct)

ChI ?evra;tsbl.rn,

Find a general solution of the exact differential equation

(e' *yeoe)d,x * (e! txeva)dy :g Th*,, I--rt,1; s'l'

E-=M t E=t'J
,_ lut

(u)

(b)

(.)

(d)

(u)

. Frnl e o*xJl*{qh "\..1*

=, 3,r1 = "* .r"{;*r3"*"
Now F c*.,\)=

Sol 't 
-s

Ftu,11

.'1 l'1*

J* "x1* ":

:C
J=C

o-
.x.

Pase 4 of 7 c , |-MASTER I" J-t4n)c drc -lnllfil--rnk".r"(.ku)1e =e =;"'
= lra:rt= rosX ( X e1r-.t/z)

6:x 1l -3 s,nr = 65r s.nx
I

f,[c*x.5] = c.,:r s".'x
<?t

Ca5x. h = -! fosx +(-.r,z

J = -) cosx t Lserx
. )f).G :;

:J

-\
Sot r: \

c=-i.1,".a
5y2=c./a
c.I

1

' -+(.sx+i &(x

r.r1



-v #vl
g t,6
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9. Find a general solution of the difierential equation
L.L u . J, . TLon q/ -- b"
S, Y'l -.(Y)t b<c'rme'

y' :2(y')2

(Assume y'> 0)

(u) a: a -f,npx + Al

(b) y: a +)npx+ Al

(.) s: B-hl2r+Al
(d) s- B+2rnl2x+Al
(e) gr: B-2lnl2x+Al

91( =ztAz , e s4' e\'

IJq = a dx-
q2

(correct)

=
.)

_ \ . }X tAq\
tl 2 - 

-

-' 2x+A
, / - ---!-J s zx+A

5 = - rr ln\ax+nf + 13 '

Exr'n{., 9, 51,€

10. By making a suitable substitution, the difierential equation

,fl*un_ zra,/s :,) **fJ=rJ'/' ,oBuvn*^llt Q7.

\
can be transformed into the difierential equation

I t* v. 5'-tY' tv'
-)

=-=i'4!lx

=r(unilt-rtY

(r)

(b)

(.)

(d)

(")

du2--:---U:-ldrr
d.u 3--:---A-_-l
tlx r
d.u 6

d0x
fu)
---2u:rd,r
du2
---lt:-)dfix

I

t

v
:r J5

Jr

.;r* * + r'
)x ,- -t



11. solve the difierential equation L4l u\' 2x +5 
' 
-Tl"nn 

* '
Jy
a7l

#:rr,+ilz-z --) * -. -- tf-z - jl =
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=-

l---

z+

a
u , q!T-'1"-.,,, Erayle I

{'r.6
o l,dw = dz-

u"J -" , \.r- I
, :)-L=x+L .->'U=-x-*C

2* +2C0+l Ll

(u)

(b)

(.)

(d)

(.)

+C

(correct)x*C
2x2 +2x+7 =ax+S=-*a-:) \ : - \ - 22(r x+<-

i + 2x (x+c)
r*1.

2x2+r+l
r*C

xlnlx + Cl

x2+Cx+2

x+c
1 a p;.ta tC.}

.1a lz $ 9.1

12. Let u: (4,,1),
thena*D:

x*C x+(

a: (-2,-1), ur - (-3, 1) be vectors in R2. If w: au+bu,

kJ:qu+b/ :t (3t t) = a(9r r)+b(-1rr)
. (9Q, q) t (-2br-b)

(a) -o
(b) 0

3
lc) -,
(d) -4
(u) 1

= (qer-zb I a-b)

s 94-zb = -r .-(r)
I
{ q-b = f .-(2,

LQ) = 
qrbr-1 =-G)

$ ,rb+.r -zb = -7 -> f b =-{ :)
(L, o.-)*, .f,

Su Q+b. -;-i.*E '-G

rao=- i
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Srne- al =L+ |

So V',, Ddr-r suhPqQ{,P\.

-* W1r < 5r,b1,ar.-l rPl, Wc-

\zav. 11- h 1u l-a 7\eclL,

Page 7 of 7

13. Find all values of ft for which the vectors of Ra
.r., + lL

q ,.1 u: (3, -4,5),u - (1, 1,0),to - (k,/c+ 1,-/c)

are linearly independent. 
r

L. 'na"y c+ lt,r v wl +o

(u)

(b)

(.)

(d)

r+x
k+3
k+t
u+1 1>

a
e>
4=)

f<:I frt
o -L-

e-> 
\r

G\ k1!,2

3 (-r) - (ur-sr-s) +t<"(-s) f c

-Blc+(tS-5L$o
-lK +5 +o
Kt; r

,. l-) /q ,,r ! v, z

14' Which one of the following statements is Tlue about the following subsets of IRa.

U : {(rr,x2,ts,o4) : fi2r3:0} ---e (rl \tdlrJ r (rro,ypl eU

V -{(q,,a2,zs,x4):x1- U \ 
B* $ltolr)+ (trolrll), 1l,tlrrz1 ( lJ

W : {(x1, x2, x3, xa) : xa: 2"r } \ ! rr cc ')Lt)taz- 0l (-r) t P

\,, Sa \,1 t S o.ri a Subpa* I (LY

: (\,c'1o,o), ( r, r1r, r; e y'

(a) Itu is a subspace oPpr Bql- (lr oro,o) +(lr rrlrr) = 1:::);'4 
n

(b) U is a subspace of IRa

(c) V is a subspace of IRa

(d) U,V ard, W are subspaces of IRa

(e) none of U,V, md W is a subspace of Ra
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C MASTER CODEOl CODEO2 CODEO3 CODEO4
1 A D, A, E, D,
2 A A, E, C. E,
3 A C. E. E, D,
4 A A" B" C" E.
5 A B" C" B" E,
6 A B" C,, A," C,"
7 A B,, D" A" A"
8 A E, C,, D, 4,,
I A C, B" E" D,
10 A A,, D, 8,, B"
11 A E" D, D" E"
).2 A C,, A," E," E,,
13 A 8,. B,. B,, D,"
74 A C," B,, C,. E,.

Answer


