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 MTE-08  

BACHELOR’S DEGREE PROGRAMME 

(BDP) 

Term-End Examination 

December, 2021 

 

ELECTIVE COURSE : MATHEMATICS 

MTE-08 : DIFFERENTIAL EQUATIONS 

Time : 2 hours Maximum Marks : 50 

  (Weightage : 70%) 

Note :  Question no. 1 is compulsory. Attempt any  

four questions from the remaining questions  

no. 2 to 7. Use of calculators is not allowed.  

1. State whether the following statements are  

true or false. Justify your answer with the help 

of a short proof or a counter-example.    52=10 

(a) The solution of the differential equation 

 y
dx

dy
  with  y(0) = 0 

exists but is not unique. 

(b) The form of trial solution of the differential 

equation  

 
2

2

dx

yd
 + 

dx

dy
2  + 5y = x2 e–x cos 5x 

is y = (A0x2 + A1x + A2) e–x cos 5x. 
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(c) For the differential equation 

 
2

2

dx

yd
 + P(x)

dx

dy
 + Q(x) y = 0, 

one integral included in C.F. is 

 e–x  if  1 – P(x) + Q(x) = 0. 

(d) The homogeneous Pfaffian differential 

equation 

 z (z – y) dx + z (z + x) dy + x (x + y) dz = 0 

is integrable. 

(e) The partial differential equation 

 
2

2

x

z
y



 + 

yx

z
2

2




 + 

2

2

y

z
x



 + 

x

z




 = 0 

is elliptic if  xy < 1. 

2. (a) Use the method of variation of parameters to 

solve the following differential equation : 5 

 y – y = 
xe1

2


 

(b) Solve : 5 

(D2 – D
2 – 3D + 3D) z = xy + e(x + 2y) 

3. (a) A certain population is growing at a rate 

given by the equation  

dt

dx
 = x (a – bx), a, b being positive constants. 

Show that the maximum rate of growth 

occurs when the population is equal to  

half the equilibrium size, i.e., when the 

population is 
b2

a
. 4 
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(b) Solve the simultaneous equation  

 
22 y–yz2–z

dxx
 = 

zy

dy


 = 

z–y

dz
. 3 

(c) Solve the equation  

 (x2 + y2 + x) dx + (xy) dy = 0. 3 

4. (a) Solve the equation by changing the 

independent variable : 5 

 y – 2 tan x y + 5y = 0 

(b) Find the integral surface of the linear partial 

differential equation : 

 x (y2 + z) p – y (x2 + z) q = (x2 – y2) z, 

which contains the straight line 

 x + y = 0, z = 1. 5 

5. (a) Using the method of undetermined 

coefficients, solve the differential equation  

 
2

2

dx

yd
 – 9y = x + e2x. 3 

(b) Solve the differential equation  

 
dx

dy
x + y = y2 ln x. 3 

(c) Solve : 4 

 (x2D2 – xD + 2) y = x ln x 
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6. (a) Using Charpit’s method find the complete 

integral of partial differential equation  

px + qy + pq = 0. 4 

(b) Solve the p.d.e. of the following : 6 

     
2

2
2

x

z
x




 – 

2

2
2

y

z
y




 + 

x

z
x



 – 

y

z
y



 = ln x 

7. (a) Solve the wave equation 

 
2

2

t

u




 = 

2

2
2

x

u
a




, 0 < x <  

under the following conditions : 

u = 0 when x = 0 and x = . 

t

u




 = 0 when t = 0 and u(x, 0) =  x  x. 6 

(b) Solve : 

 xp3 = a + bp 

where a and b are constants. 4 
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 E_.Q>r.B©.-08  

ñZmVH$ Cnm{Y H$m`©H«$_ 
(~r.S>r.nr.)  

gÌm§V narjm 

{Xgå~a, 2021 

 

 EopÀN>H$ nmR²>`H«$_ : J{UV  

 E_.Q>r.B©.-08 : AdH$b g_rH$aU  

g_` : 2 KÊQ>o  A{YH$V_ A§H$ : 50 

 (Hw$b H$m : 70%) 

ZmoQ> : àíZ g§. 1 A{Zdm`© h¡ & eof àíZ g§. 2 go 7 _| go {H$Ýht 
Mma àíZm| Ho$ CÎma Xr{OE & H¡$ëHw$boQ>am| Ho$ à`moJ H$aZo H$s 
AZw_{V Zht h¡ & 

1. ~VmBE {H$ {ZåZ{b{IV H$WZ gË` h¢ `m AgË` & g§{jßV 
Cnn{Îm AWdm àË`wXmhaU H$s ghm`Vm go AnZo CÎma H$s nw{ï> 
H$s{OE &  52=10 

(H$) AdH$b g_rH$aU ,y
dx

dy
  Ohm± y(0) = 0, Ho$ hb 

H$m ApñVËd h¡, {H$ÝVw BgH$m hb A{ÛVr` Zht h¡ & 

(I) AdH$b g_rH$aU 

 
2

2

dx

yd
 + 

dx

dy
2  + 5y = x2 e–x cos 5x 

Ho$ Om±M hb H$m ê$n  

y = (A0x2 + A1x + A2) e–x cos 5x  h¡ & 
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(J) AdH$b g_rH$aU 

 
2

2

dx

yd
 + P(x)

dx

dy
 + Q(x) y = 0 

Ho$ nyaH$ \$bZ _| em{_b EH$ g_mH$b e–x  hmoJm 

`{X 1 – P(x) + Q(x) = 0. 

(K) g_KmV \¡${\$`Z AdH$b g_rH$aU 
 z (z – y) dx + z (z + x) dy + x (x + y) dz = 0 

g_mH$bZr` h¡ & 

(L>) Am§{eH$ AdH$b g_rH$aU 

 
2

2

x

z
y



 + 

yx

z
2

2




 + 

2

2

y

z
x



 + 

x

z




 = 0 

XrK©d¥Îmr` h¡, `{X xy < 1. 

2. (H$) àmMb {dMaU {d{Y go {ZåZ{b{IV g_rH$aU H$mo hb 
H$s{OE : 5 

 y – y = 
xe1

2


 

(I) hb H$s{OE : 5 

(D2 – D
2 – 3D + 3D) z = xy + e(x + 2y) 

3. (H$) EH$ g_pîQ> H$s d¥{Õ Xa {ZåZ{b{IV g_rH$aU Ûmam Xr 
JB© h¡ :  

 
dt

dx
 = x (a – bx),  a, b YZmË_H$ AMa h¢ & 

  {XImBE d¥{Õ H$s Xa V~ A{YH$V_ hmoVr h¡ O~ 

g_pîQ> g§VwbZ Am_mn H$s AmYr hmoVr h¡, AWm©V² O~ 

g_pîQ> 
b2

a hmoVr h¡ & 4 
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(I) `wJnV g_rH$aU H$mo hb H$s{OE : 3 

 
22 y–yz2–z

dxx
 = 

zy

dy


 = 

z–y

dz
  

(J) g_rH$aU hb H$s{OE : 3 

 (x2 + y2 + x) dx + (xy) dy = 0 

4. (H$) ñdV§Ì Ma n[adV©Z Ûmam g_rH$aU H$mo hb H$s{OE : 5 

 y – 2 tan x y + 5y = 0 

(I) a¡{IH$ Am§{eH$ AdH$b g_rH$aU :  

 x (y2 + z) p – y (x2 + z) q = (x2 – y2) z 

H$m g_mH$b n¥îR> kmV H$s{OE, {Og_| gab aoIm  

x + y = 0,  z = 1 Am{dîQ> hmo & 5  

5. (H$) A{ZYm©[aV JwUm§H$ {d{Y go AdH$b g_rH$aU  

 
2

2

dx

yd
 – 9y = x + e2x 

H$mo hb H$s{OE & 3 

(I) AdH$b g_rH$aU H$mo hb H$s{OE : 3 

 
dx

dy
x + y = y2 ln x 

(J) hb H$s{OE : 4 

 (x2D2 – xD + 2) y = x ln x 
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6. (H$) Mm{n©Q> {d{Y go Am§{eH$ AdH$b g_rH$aU 

px + qy + pq = 0 H$m nyU© g_mH$b kmV H$s{OE &  4 

(I) {ZåZ{b{IV Am§{eH$ AdH$b g_rH$aU H$mo hb 

H$s{OE : 6 

     
2

2
2

x

z
x




 – 

2

2
2

y

z
y




 + 

x

z
x



 – 

y

z
y



 = ln x 

7. (H$) {ZåZ{b{IV à{V~§Ym| Ho$ AYrZ Va§J g_rH$aU 

2

2

t

u




 = 

2

2
2

x

u
a




,  0 < x <   H$mo hb H$s{OE : 

u = 0 O~ x = 0 Am¡a x = . 

t

u




 = 0 O~ t = 0 Am¡a u(x, 0) =  x  x. 6 

(I) xp3 = a + bp H$mo hb H$s{OE Ohm± a Am¡a b AMa  

h¢ & 4 


