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1. State whether the following statements are 

true or false. Give a short proof or a counter- 

example in support of your answer : 5×2=10 

(a) If cos  , cos   and cos   are the 

direction cosines of a line, then 

2 2 2sin sin sin 1     .    

(b) For 

 
 

 
2

2 2 0 0
, , lim lim , 0

y x

x y
f x y f x y

x y  

   
 

 

(c) For   1, sin
x y

z x y
x y


 

  
 

, 

0
z z

x y
x y

 
 

    

(d) The family of parabolas  2 22y cx c ,  

c being a constant is self orthogonal. 

(e) The solution of the differential equation

 4D 1 0y  , is 1 2 3 4
x xc c x c e c e   . 

2. (a) Solve the differential equation : 5 

 3 4 42 0,x y dx x y dy  
  

0, 0x y  . 



 [ 3 ] BMTC–132 

B–1790/BMTC–132 P. T. O. 

(b) Solve :  5 

1

5

dy y x

dx y x

 


 
  

(c) Solve :  5 

   2 4 3 3 23 2 2 0x y xy dx x y x dy       

3. (a) Solve :  5 

2

2
2 4xd y dy

y e
dxdx

      

(b) Find the equation of plane passing 

through the points (1, 3, 2), (3, –1, 6) 

and (5, 2, 0). 5 

(c) Check the continuity of the function at 

(0, 0) :  5 

 
   

   

2 2

2 2
, if , 0, 0

,

0 , if , 0, 0

x y
x y

f x y x y

x y

 


 
 

  

4. (a) Find 
dz

dt
 if ,z xy x t   and ty e . 4 
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(b) Draw a rough sketch of the level curves 

for the following function for the values 

of c given : 6 

(i)    2 2, 4 ,f x y x y
  

1, 4, 9c   

(ii)   , ,
x

f x y
y            

 0,1, –1c   

(c) Verify Cauchy-Schwarz inequality for :  

5 

           
 0, –1, 3a   and  – 3, 0, 4b     

5. (a) Show that    0, 0 0, 0xy yxf f  for the 

function 2: R Rf   defined by : 5 

 
   

   

5

2 4
, if , 0, 0

,

0 , if , 0, 0

xy
x y

f x y x y

x y




 
 

  

(b) If 
3 3

1tan
x y

z
x y

 



, then show that : 5 

sin2
z z

x y z
x y

 
 

 
. 
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(c) The population of a town grows at a 

rate proportional to the population at 

any time. Its initial population of 500 

increases by 15% in 10 years. What will 

be the population in 30 years ? 5 

6. (a) Solve :  5 

2 2p y px y    

(b) Find the solution of differential 

equation : 6 

2
2

2
2

d y dy
x x

dxdx
   , 

using the method of undertermined 

coefficients.  

(c) Find the differential equation of the 

space curves in which the families of 

surfaces : 4 

                               1u xy c 
 

and         4 4 2
22v x z xyz c   

 

intersect.   

7. (a) Solve :  5 

   1 1 0, 0, 0xy y dx xy x dy x y      .  
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(b) Find all the second order partial 

derivatives of the function : 5 

  4 4 4, sinf x y x y x    

(c) If 1y
 

and 2y  are functions of x  

possessing derivatives at least upto first 

order, then 1y
 

and 2y  are linearly 

dependent iff their Wronskian 

 1 2, 0w y y  . Prove. 5  
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 BMTC–132 

foKku Lukrd (lkekU;)@dyk Lukrd 

(lkekU;)@foKku Lukrd (cgqfo"k;d)@dyk 

Lukrd (cgqfo"k;d)@foKku Lukrd (xf.kr) 

(ch- ,l-&lh- th-@ch- ,- th-@ch- ,l-&lh- ,e-@ 

ch- ,- ,e-@ch- ,l-&lh- ,Q- ,e- Vh-) 

l=kar ijh{kk  

fnlEcj] 2025 

ch-,e-Vh-lh-&132 % vody lehdj.k 

le; % 3 ?k.Vs   vf/kdre vad % 100  

uksV % (i) lHkh iz'u vfuok;Z gSaA  

 (ii) dSYdqysVj dk iz;ksx djus dh vuqefr ugha gSA 

 (iii) ladsrksa ds vius vFkZ lkekU; gSaA 
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1- crkb, fd fuEufyf[kr dFku lR; gSa ;k vlR;A vius 

mÙkj ds i{k esa y?kq miifÙk ;k izfr&mnkgj.k nhft, %  

5×2=10 

(d) ;fn cos ,
 

cos   vkSj cos   ,d js[kk dh 

fnd~ dksT;k,¡ gSa] rks 
2 2 2sin sin sin 1      

gksxkA    

([k)  
 

2

2 2
,

x y
f x y

x y





 

ds fy, 

                       
0 0

lim lim , 0
y x

f x y
 

  
 

  

gSA 

(x)   1, sin
x y

z x y
x y


 

  
 

 ds fy, 

                    0
z z

x y
x y

 
 

 
  

gSA 

(?k) ijoy;ksa dk ifjokj  2 22y x c ] tgk¡ c ,d 

vpj gS] Lo;a ykafcd (vkWFkksZxksuy) gSA 

(³) vody lehdj.k  4D 1 0y   dk gy 

1 2 3 4
x xc c x c e c e    gSA  
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2- (d) vody lehdj.k % 5 

              3 4 42x y dx x y dy  0, 0, 0x y  
 

dks gy dhft,A 

([k) gy dhft, %  5 

1

5

dy y x

dx y x

 


 
 

(x) gy dhft, % 5 

   2 4 3 3 23 2 2 0x y xy dx x y x dy   
 

3- (d) gy dhft, % 5 

2

2
2 4xd y dy

y e
dxdx

     

([k) fcUnqvksa (1, 3, 2), (3, –1, 6) vkSj (5, 2, 0) ls 

xqtjus okys lery dk lehdj.k Kkr dhft,A 5 

(x) Qyu %  5 

 
   

   

2 2

2 2
, , 0, 0

,

0 , , 0, 0

x y
x y

f x y x y

x y

 


 
 

;fn

;fn

 

dh (0, 0) ij lkarR;rk dh tk¡p dhft,A 
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4- (d) ;fn ,z xy x t   vkSj 
ty e  gS] rks 

dz

dt
Kkr 

dhft,A  4 

([k) fn, x, c ds eku ds fy, fuEufyf[kr  

Qyu ds fy, Lrj oØ dk ,d dPpk js[kkfp= 

cukb, %  6 

(i)   2 2, 4 ,f x y x y 
   

1, 4, 9c    

(ii)  , ,
x

f x y
y



           
0,1, –1c    

(x)  0, –1, 3a   vkSj   3, 0, 4b  ds fy, 

dkS'kh&'okt+Z vlekurk dks lR;kfir dhft,A 5 

5- (d) n'kkZb, fd ifjHkkf"kr Qyu 
2: R Rf 

 
%
 

5
 

 
   

   

5

2 4
, , 0, 0

,

0 , , 0, 0

xy
x y

f x y x y

x y




 
 

;fn

;fn

 

ds fy,    0, 0 0, 0xy yxf f A 
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([k) ;fn 

3 3
1tan

x y
z

x y

 



 gS] rks n'kkZb, fd % 5 

                    sin2
z z

x y z
x y

 
 

 
  

(x) ,d 'kgj dh tula[;k esa fdlh (ml) le; dh 

tula[;k ds lekuqikr dh nj ij o`f¼ gksrh gSA 

mldh izkjfEHkd tula[;k 500 esa 10 o"kks± esa 15% 

o`f¼ gks tkrh gSA 30 o"kks± esa ;g tula[;k fdruh gks 

tk,xh \  5 

6- (d) gy dhft, %  5 

2 2p y px y   

([k) vfu/kkZfjr xq.kkadksa dh fof/k ds mi;ksx }kjk vody 

lehdj.k % 6 

2
2

2
2

d y dy
x x

dxdx
  

 

dks gy dhft,A 

(x) lef"V oØksa ds vody lehdj.k Kkr dhft,] 

ftuesa i`"Bksa 1u xy c   vkSj 

4 4 2
22v x z xyz c     ds dqy izfrPNsn djrs 

gSaA   4 
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7- (d) gy dhft, % 5 

   1 1 0, 0, 0xy y dx xy x dy x y      . 

([k) Qyu    4 4 4, sinf x y x y x  ds lHkh nwljs 

Øe ds vkaf'kd vody Kkr dhft,A 5 

(x) ;fn 1y
 
,oa 2y  de ls de igys Øe rd ds 

vody xq.kkad j[kus okys ds x Qyu gSa] rc fl¼ 

dhft, fd 1y
 
,oa 2y

 
jSf[kd fuHkZj gksaxs ;fn vkSj 

dsoy ;fn mudk jkalfd;u  1 2, 0w y y  gSA 5 

× × × × × 

 

 

 

 

 

 

 

 


