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Q1) Answer  any ten parts of the following. From parts a to f select the correct choice. [10×1=10]

a) If 
3 4 4
2 3 2

x
y
     

     
     

 then value of x and y are

i) x = 20, y = 14 ii) x = 14, y = 20
iii) x = 16, y = 12 iv) x = 18, y = 10

b) If z = log (x2 + y2) then the value of 
z
y

  is

i) 2 2
x y

x y



 ii)
2

2 2
x

x y

iii)
2

2 2
y

x y iv) None

c) If  ˆ ˆcos sin ,r nt i nt j 
  where n is a constant, then

i)
2 2
2

d r
n r

dt



 ii)

2 2
2

d r
n r

dt
 




iii)
2

2
d r

nr
dt


 iv) None

d) The value of div r  is
i) 2 ii) 3
iii) 1 iv) None

e) The order and Degree of the differential equation are 
2 33

03
d y dyxy y

dxdx

            
.

i) 3, 2 ii) 2, 3
iii) 3, 3 iv) None

f) The solution of the differential equation (1 + x2) dy = (1 + y2) dx is

i) 1
y x

yx



  a (constant) ii) 1

y x
yx



 a (constant)

iii) 1
y x

yx



 a (constant) iv) None

g) Solve the differential equation 
2

4 4 02
d y dy

y
dxdx

   .

h) Find the Laplace Transform of F(t) = eat.

i) Find the inverse Laplace Transform of 
 22 1

s

s

 
 
 

  
.

j) Find the value of 
1 5 6

0
(1 )x x dx .

k) Find the Fourier Sine Transform of 1
x

 
 
 

.

l) If in a bag there are 8 white balls and 6 red balls, then find the probability of two balls of the same colour.
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Q2) Answer  any five parts of the following. [5×2=10]
a) Define Diagonal and Scaler Matrices.

b) If x = r cos  and  y = r sin , then prove that x r y
r x

       
    

.

c) If 
4 4

log
x y

u
x y





, prove that 3
u u

x y
x y
 

 
  .

d) Verify Cayley Hamilton Theorem from 1 2
A

3 1
 

  
 

. Find inverse A–1 from the Theorem.

e) If x = r cos , y = r sin , find the value of ,
,

x y
r 

 
   
 

.

f) Solve the differential equation 3 3
dy y

x
dx x

   .

g) Find the value of 3
2

 .

Q3) Answer  any two parts of  the following: [2×5=10]

a) If Matrix A

1 2 3
2 3 1
3 1 2



 
  
  

 and I is unit matrix then find the value of A2 – 3A + 9I.

b) Solve the differential equation   1 1 0
dy

dx
x y xy    .

c) If  x = u (1 + v) and y = v (1 + u), find 
( , )
( , )
x y
u v




.

Q4) Answer  any two parts of  the following: [2×5=10]
a) Find the Fourier series for the function f (x)

where 
, 0

( )
, 0

for x
f x

x for x
 


    

 
 

and show that 
2 1 1 1

..........2 2 28 1 3 5


    .

b) For what value of k, system of the equations is consistent?
3x – y + kz = 1, 2x + y  +  z  =  2, x + 2y – kz =  –1

c) Solve the differential equation

2 45 62
d y dy xy e

dxdx
   .

Q5) Answer  any two parts of  the following: [2×5=10]

a) If    ˆ1ˆ x y j k x yf i      


,  prove that 0f curl f 
  .

b) The positions of two particles are given by the equations s1 = t3 – 1 and s2 = 6t2 – t3. Find their velocities when their
accelerations are same.

c) If mean and standard deviation of normal distribution are 40 and 4 respectively, then find the probability of standard
distribution for 35 <  x < 45.
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({hÝXr AZ wdmX)({hÝXr AZ wdmX)({hÝXr AZ wdmX)({hÝXr AZ wdmX)({hÝXr AZ wdmX)

Zm oQ > :Zm oQ > :Zm oQ > :Zm oQ > :Zm oQ > : i) g^r àíZm| Ho$ CÎma Xr{O`o&
ii) narjm{W©`m§o H$mo gbmh Xr OmVr h¡ {H$ do àíZ-nÌ Ho$ XmoZm§o AZwdmXmo§ _| gm§»`H$s` Am±H$‹S>m§o H$m {deof ê$n go {_bmZ H$a b§o& `{X {hÝXr AZwdmX Ho$

{H$gr àíZ _| {H$gr àH$ma H$s {^ÞVm h¡, Vmo narjmWu A§J«oOr AZwdmX Ho$ AZwgma àíZ H$m CÎma X§o&
iii) narjm{W©`m| Ûmam noµOa Am¡a _mo~mBb \$moZ H$m à`moJ AZw_Ý` Zht h¡&

à.à.à.à.à.1) {ZåZ{b{IV ‘| go H$moB© Xg ^mJ hb H$a|& ^mJ A go Z VH$ ghr {dH$ën Mw{Z¶o& [10×1=10]

A) ¶{X 
3 4 4
2 3 2

x
y
     

     
     

 Vmo x VWm y Ho$ ‘mZ hm|Jo&

i) x = 20, y = 14 ii) x = 14, y = 20
iii) x = 16, y = 12 iv) x = 18, y = 10

~) ¶{X z = log (x2 + y2) Vmo 
z
y

  H$m ‘mZ hmoJm&

i) 2 2
x y

x y



 ii)
2

2 2
x

x y

iii)
2

2 2
y

x y iv) H$moB© Zht

g) ¶{X ˆ ˆcos sin ,r nt i nt j 


Ohm§ n EH$ AMa h¡, Vmo

i)
2 2
2

d r
n r

dt



 ii)

2 2
2

d r
n r

dt
 




iii)
2

2
d r

nr
dt


 iv) H$moB© Zht

X) div r  H$m ‘mZ hmoJm -
i) 2 ii) 3
iii) 1 iv) H$moB© Zht

¶) AdH$b g‘rH$aU 
2 33

03
d y dyxy y

dxdx

            
 H$s H$mo{Q> (order) VWm KmV (Degree) Ho$ ‘mZ hm|Jo -

i) 3, 2 ii) 2, 3
iii) 3, 3 iv) H$moB© Zht

a) g‘rH$aU (1 + x2) dy = (1 + y2) dx H$m hb hmoJm&

i) 1
y x

yx



  a (AMa) ii) 1

y x
yx



 a (AMa)

iii) 1
y x

yz



 a (AMa) iv) H$moB© Zht

b) AdH$b g‘rH$aU 
2

4 4 02
d y dy

y
dxdx

    H$m hb kmV H$amo&

d) ’$bZ  F(t) = eat  H$m bmßbmg ê$nmÝVaU kmV H$amo&

V)
 22 1

s

s

 
 
 

  
 H$m à{Vbmo‘ bmßbmg ê$nmÝVaU kmV H$amo&

W)
1 5 6

0
(1 )x x dx  H$m ‘mZ kmV H$amo&

Y)  ’$bZ 1
x

 
 
 

 H$m ’$mo[a¶a gmBZ ê$nmÝVaU kmV H$amo&

Z) {H$gr W¡bo ‘| 8 g’o$X VWm 6 bmb J§oX| h¡& EH$ hr a§J H$s Xmo J§oX {ZH$bZo H$s àm{¶H$Vm kmV H$amo&
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à.à.à.à.à.2) {ZåZ{b{IV ‘| go H$moB© nm§M ^mJ hb H$s{OE : [5×2=10]
A) {dH$U© (Diagonal) VWm A{Xe (Scalar) Amì¶yh H$mo CXmhaU g{hV n[a^m{fV H$s{OE&

~) ¶{X x = y cos  Am¡a y = r sin Vmo {gÕ H$amo {H$ x r y
r x

       
    

g) ¶{X 
4 4

log
x y

u
x y





 Vmo {gÕ H$amo {H$ 3
u u

x y
x y
 

 
  .

X)
1 2

A
3 1
 

  
 

 Ho$ {bE H¡$bo-h¡{‘ëQ>Z à‘o¶ gË¶m{nV H$s{OE& BgH$s ghm¶Vm go A–1 H$m ‘mZ kmV H$a|&

¶) ¶{X x = r cos , y = r sin Vmo 
,
,

x y
r 

 
   
 

 H$m ‘mZ kmV H$a|&

a) AdH$b g‘rH$aU 3 3
dy y

x
dx x

    H$mo hb H$a|&

b)
3
2

  H$m ‘mZ kmV H$a|&

à.à.à.à.à.3) {ZåZ{b{IV ‘| go H$moB© Xmo ^mJ hb H$s{OE : [2×5=10]

A) ¶{X Amì¶yh A

1 2 3
2 3 1
3 1 2



 
  
  

 h¡ Am¡a I BH$mB© Amì¶yh h¡ Vmo A2 – 3A + 9I H$m ‘mZ kmV H$a|&

~) AdH$b g‘rH$aU   1 1 0
dy

dx
x y xy     H$mo hb H$a|&

g) ¶{X x = u (1 + v) Am¡a y = v (1 + u) Vmo 
( , )
( , )
x y
u v




 H$m ‘mZ kmV H$a|&

à.à.à.à.à.4) {ZåZ{b{IV ‘| go H$moB© Xmo ^mJ hb H$a| : [2×5=10]

A) AmdVu ’$bZ f (x) Ho$ {bE ’$mo[a¶a loUr kmV H$a| Ohm§ 
, 0

( )
, 0

x
f x

x x
 


    

 
 

O~
O~

AV: {gÕ H$a| {H$ 
2 1 1 1

..........2 2 21 3 5




   

~) k Ho$ {H$g ‘mZ Ho$ {bE {ZåZ g‘rH$aU g‘yh g§JV (consistent) h¢?
3x – y + kz = 1, 2x + y  +  z  =  2, x + 2y – kz =  –1

g) AdH$b g‘rH$aU H$mo hb H$a|&

2 45 62
d y dy xy e

dxdx
  

à.à.à.à.à.5) {ZåZ{b{IV ‘| go H$moB© Xmo ^mJ hb H$a| : [2×5=10]

A) ¶{X    ˆ1ˆ x y j k x yf i      


 hmo Vmo {gÕ H$amo {H$ 0f curl f 
  .

~) ¶{X Xmo H$Um| (particles) H$s pñW{V¶m§ g‘rH$aU s1 = t3 – 1 Am¡a s2 = 6t2 – t3 Ûmam X{e©V h¢ Vmo CZH$m doJ kmV H$amo O~ CZHo$ ËdaU g‘mZ h¡&

g) ¶{X àgm‘mÝ¶ ~§Q>Z H$m ‘mÜ¶ 40 VWm ‘mZH$ {dMbZ 4 hmo, Vmo àgm‘mÝ¶ ~§Q>Z H$s 35 <  x < 45 Ho$ {bE àm{¶H$Vm kmV H$s{OE&




