
Level : B.Sc.
Year : II

KATHMANDU UNIVERSITY
End Semester Examination

February.March, 2025

Marks Scored:

Course : MATH 217
Semester : II

Registration No.:

Time: 30 mins. F. M. :20

Date
0 2 li;ilt 2 25

SECTION *A"

[0Q.xI=l0marks]

Fill in the blank space(s) by the most appropriate word(s) or symbol(s).

The differential equation ofthe family ofcurves y -- c es' is
wherecisaconstant.

The degree of the differential equation, # -- J, (?*)' * sin r is

In a closed electric circuit ifR is the resistance of a resistor, I is the inductance ofan
inductor, and E(t) is the e.m.l then the model equation for current in the Rl,-circuit is

The solution u(x, y) of the partial differential equation u, : 0, u(0, y) = ev is u(x, !)

6. The second-order ordinary differential equation y" - 3y' + 2y : 0 has the general

solution y(r) : where c1 and c2 are arbitrary constants.

7. The integrating factor of the ordinary differential equation y' + ! y - f (x) is

The second-order ordinary differential equation in r(t) ofthe sytt". * = x - y, + =' dt '' dt
x+yts

4

5

8

9

10. The solution u(r, t) of lD wave equation ur, = c2ltrx, 0 < r < L subjected tci boundary
conditions u(0, t) = u(L,t) = 0, and initial conditions u(x,0) = /(x), ur(r,0) = 0 is

givenbyu(x,t) =iV<*+ct)+f(x-ct)]. Ifc = 5 meter per second, I:6 meter,

and f(x) = 0.tsin(2nx/L), 0 < r < l. Then u(2,2) --

"*

Exam Roll No. :

I

The panial differential equation uxx + 4 uyy = 0 is of tpe 

-'--.

A differential equation jf, = -ffiis exact if

)



SECTION "B''
[0Q.xl=l0marks]

Fill in the blank space(s) by selecting the most appropriate answer from among the given ones'

(DO NOT TICK THE ANSWER)

I I . The number of arbitrary constants in the particular solution of a third-order differential

equation is

[3; 1; 0l

12.

13.

t7

18.

19.

Suppose the characteristic equation of the differential equation y" + ay' + by = f(x)
has 

"omple* 
roots a I d B. Then the complementary function y.(x) =

')-

I edx (A cos Bx + B sin Bx) ;

4 
"@+il)x 

-y g"(a-i?)x .

I zero; not zero;

, where A and B are arbitrary constants.

e"'(AsinBx * B cos Px);
All l

The solution ofthe differential equation v - -* = (?)' *

y+cx=c2;

t4 equation

15. The second order linear partial differential equation -x ltxx + 2y u* I x ur, = 0 is

at origin

Iparabolic; elliPtic; hyperbolic; mixed type l

where c is a constant.

ly*cx=c; Y-cx=c;

The partial differential equation ur, * uyy = 0 is known as

I heat; wave; LaPlace; Poissonl

greater than zero; less than zero ]

(cre-t + c2et, c1e-t - c2et) ;
(rre-' - c2et , -c1e-t - czet) I

y-cx=cz 1

The solution ofthe system of linear differential equation 4I = y,
dv_=TIS
dt

l(cre-t + c2et, c1e-t * c2et) ;

(cre-t + c2et, -c1e-t * c2et);

The solution ofthe model f = kQ -Ti, k < 0 approaches 

- 

when t -+ oo'

[ 0; co; To; kl

A differential equation of the fo rr,*t y = x f (p) * I @) where p = 4Z i. koou- ur-.
[Euler; Burger; Clairaut; Lagrange]

20. One ofthe solutions of xzy" - 3xy' + 4y = 0 is

I e"; x e2'; x 'lnx; x2lnx)

16. Suppose (x1, y1) and (xr,y2) are any two linearly independent solutions of a 2 x 2

t onrog"n"our system x' = AX. Then the wronskian I{(t) of these two solutions is

for all t.
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SECTION'C"
[3 Q. x 7=21 ,,-P.,

1

a. Show that a non-homogeneous linear first-order differenrial equation 3 + p(r)y =
q(x) is non-exact, and so find its integrating factor, and then show that its general

solution is given by

y(x) = s- Io@)ax ll tnri "t 
,roo, ) ax + c)

where C is an artirary constant. t5l
Use the above method to frnd the general solution ofthe linear first-order differential

equation
t11,--:--v=x.
ilx

OR

b

lzl

2

a. Prove that a differential equation ofthe form M(x,y)dx + N(x,y)dy = 0 is exact if'
and only if
aM _aN t4l
Ay 0x'

U. O"t".-in" whether the differential equation (x2 + y2) dx - Zxy d.y = 0 is exact or- 
o* ify"., solve it, otherwise find its integrating factor and then solve it' t3l

Show that the particular integral /p(:) ofthe second order differential equation ff *

a@)ff+ b@)y = /(r) where a(x),b(x) and /(r) are arbitrary tunctions that are

contifious on some interval I, under the method of variation of parameters is given

by
, rvzk)fQ) ,tv+t^(y.t lv.(x)f 

(x) 
Or

Yelx) -- -Yt\x) I --w @ ax t Y2\') J w@
where y1(z) arr.d y2@) are two linearly independent solutions of the associated

homogeneous 
"qrution ff + a@)ff+ b@) y = 0 and W(r) is the Wronskian of

y{x) ardY2@). - t4l

Solve the non-homogeneous second-order differential equation ff - Zff+ y = x

determining the particular integral using the variation of parameters method' t3l

P.T.O.

a.

b



a Discuss the eliminatio[ method to find the solution of the linear homogeneo", .roi?,

ff= avlx + apY, ff= a2.l- + a22Y

b. Use the elimination method to find the solution ofthe homogeneous system
d, 

= 'lvo, 3*-Y- di= 6x-4Y
t3l

4

SECTION "D''
[6Q.x4=24marks]

Reduce the 1 D wave equation # = ,' # ;n o normal form and solve it.

OR

Find the solution a(r, y) ofthe partial differential equation
O?u

ar, -34)-tou=z e3'.

Solve the non-homogeneous system of linear differential equations

#=s*+y-Set, 9=_x*ytet

Use the method of undetermined coefftcients to solve

#- n** 4y = 6xe3*, y(o) = o,y'(o) = 3

A large tank is hlled to a capacity with 500 gallons of pure water. Brine containing 2
pounds ofsalt per gallon is pumped into the tank at the rate of5 gallons per minute. The
well-mixed solution is pumped out at the same rate.
a. Find the model of the problern.
b. Find the amount of the salt in the tank at time t.

Reduce the Bemoulli equationff+ p(x) y = q(x) y", n +0, l into a linear first order

differential equation, and hence use it to solve the differential e.Wation *- zxy =
Zxy' .

Find the solution of the Euler-Cauchy differential equati o, *'fi - ,ff - 3y = 2 x' .

SECTION "E"

[5Q.x2=l0marks]

Find the solution u(x,y) of the partial differential equation y2u, - r2yy :0 using
separation of variables method.

5

6

7

8

9

10.

J.



0 2 Hr'R i'i?5

Find the solution y(r) of the differentiat equation jf,sin x - y cos x = O

l3 Classiff the partial differential equati on uxx + x uyy = 0.

Show that if the two functions y1(x) and y2(x) are linearly dependent, then their

Wronskian equals zero.
14.

,l

1 l. Solve the nonJinear ordinary differential equation p2 - 3 p + 2 = O where p = H'

12.




