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CHAPTER―I 

COMPLEX   NUMBER 
 
1.a) Find the conjugate of                (2013-s-1(iii) 
Soln. Conjugate of  
 
 
  Now  
 
 
 
 
 
 
 
(b) Find x and y when  (2014 (w) Q 1(ii) 
   
 Determinant short questions 
 

 

1 3 x 4
2 1 y 1

1 3 x 4
Now

2 1 y 1

x 3y 4
2x y 1

     
          

     
          

   
       

 
  x + 3y = 4   (1) 
 And  2x ― y =1   (2) 
 
 Eqn.  1  2  2x + 6y = 8 
   2x ― y = 1 
           (-)   (+)    (-) 
   
   7y = 7 

  Y = 7/7 = 1 
 
  x + 3y = 4  + 3.1 = 4  x = 4 ―3 = 1 
  x = 1 and y = 1 (Ans.) 
 
2.a Find the square root of ―5 + 12 I / ―5 + 12 ―1  2013 (w)  Q 2(b) 

Soln. Let x , y ∈ R, 

 So x +  I y =  

  (x + iy)2 =―5 + 12i 

 x2 – y2 + i2xy = ―5 + 12i 

1
1 i1

1 i

2

1.(1 i) 1 i 1 i 1 i
Z

(1 i)(1 i) 1 i 1 1 2
1 1

Z i
2 2

1 1
conjugate Z i

2 2

   
   

   

  

 

5 12i 
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 Equating real and imaginary parts we get  

 X2 ― y2 = ―5 and 2xy = 12 

We know that (x2 + y2)2 ― (x2 ― y2)2 = 4x2y2 

 (x2 + y2)2 = (x2 + y2)2 + 4x2y2 

 (x2 + y2)2 = (―5)2 + (12)2 

 (x2 + y2)2 = 25 + 144 = 169 

x2 + y2 = 169 = 13 

x2 + y2 = 13 

X2 ― y2 = ―5 

 2x2 = 8  x2 = 4  x = ±2 

And x2 + y2 = 13   22 + y2 = 13  y2 = 13―4 = 9 

 y = ± 3 

 =  ± (2+3i)    (Ans) 

(b) If l, , 2 are the three cube roots as unity then prove that 

 (l―+2) (l―2+4) (l―4+8) …………… to 2n factors = 22n 2016 (w)  2(d) 

Soln. Now (l―+2) (l―2+4) (l―4+8)…………… to 2n factors 

 = (l+2―) (l―2+3) (l―.3+2.6)…… to 2n factors 

 = (l+2―) (l―2+.1) (l―.1+2.1) …………….. to 2n factors 

= (――) (l+―2) (l + 2―) …………… to 2n factors 

= (―2) (―2―2) (――)……………..to 2n factors 

= (223) (223) (223) ………………. to n factors 

= (22.l) (22.l) . (22.l)……………..to n factors 

= 22 .22 . 22 ……………………to n factors 

= 2n (proved). 

(c)If l, , 2 are cube roots of unity show (l+ 52 + 4) (l+5 + 2) (5 + +2) = 64 (2017 W 2-C) 

Soln. (l+52+4) (l+5+2) (5++2) 

 = (l+2+42+.3) (l++4+2)(l+4++2) 

 = (l+2+42+.l) (l++4+2) (l++2+4) 

 = (l++2+42) (l++2+4)(l++2+4) 

= (0+42) (0+4) (0+4) 

 = (42) (4 ) .(4) 

 = (4  4  4) (2.) 

5 12i 
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 =64. 3 = 64  1 = 64 (R.H.S) (Proved). 

03.a) Find the conjugate of     2015 (w) Q-1.VI 

 

 

 

 

 

 

  

 

 

 

 

(c) If l,, 2 are three cube roots of unity, show that (l,  + 2)5 + (l+―2)5 = 32. 

Ans: (l―+2)5 + (l+―2)5 

 = (l + 2―)5 + (l +  ―2)5 (∵ l+2 =―,    l+ =―2) 

 = (― ―)5 + (―2 ― 2)5 

 = (―2)5 + (―22)5 = (―2)5 {5 + 10} 

 = ―32 (2+ ) {∵5= 32= 2 10 = (3)3 = 2 + = ―1} 

 = ―32 (―l)  

 = 32 R.H.S  (Proved) 

Long Question:                                                                     2017(W)-2C 

04. If      = 2 cos, show that               = 2 cos n 

Ans:  = 2 cos 

 x2 + 1 = 2 cos 

 x2 + sin2 + cos2 = 2x cos 

 

 22 3i

2 i




 

   
   

2

2

2 3i
Let z

2 i
4 9i 12i

2 i
4 9 12i

2 i
12i 5 2 i12i 5

2 i 2 i 2 i





 




 



 

 
  

224i 12i 10 5i
4 1
19i 22

5
22 19

i
5 5

22 19
So Z i

5 5

  








 


 

1
x

x
 n

n

1
x

x


1
x

x
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 (x ― cos)2 = i2 sin2 

 (x ― cos) = ± I sin  

x = cos ± I sin  

If x = cos + I sin  , xn = Cos n  + I sin n  

        = cos n  ― I sin n 

Adding      = cos n + i sin n + cos n ― isin n = 2 cosn  (pvd) 

Substracting  cos n + I sin n ― cos n + i sin n = 2i sin n 

 

CHAPTER-2 

1. i) Define rank. Find the rank of the matrix.  

 

















284

042

021

 

Ans : Rank of the matrix which is obtained by eliminating largest order of non-vanishing minor of the 
matrix. 

 Here P(A) min (3, 3) 

 

















284

042

021

    ALet  

 =  
4 0 2 0

1    -2  
8 2 4 2
   
   
   

 

 =  (8-0) – 2 (4-0) 
 = 8-2.4 
 = 8-8 = 0 

So, the sub matrix of A are 







28

04
,   








84

42
,    on  so

28

02









 

 Now  1A 0    8    0    8    
28

04









 

So, Rank of A, f (A) = 2 

ii) Find the value of K, So that the system of equations x-y = 3 and  2x – ky = 4 have a unique 
solution. 

Ans : Here  x - y = 3 
  2x -  ky = 4 

  




















4

3
  

2

11
    

k
 

2018 ( 1.a) 

2015 (W)      Q.  1 (i) 

n

1
x

n
n

1
x

x


n
n

1
x

x
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 Now  0 2k  -  
2

11
 











k
 

 2k        
   The value of  2k    , the system of equation x – y =3 and 2x – ky = 4 have a unique solution. 
 
iii) Define Rouchels theorem. 
Ans : The system of equation  
 11212111   bxaxaxa nn   

 22222121   bxaxaxa nn   

 ---------------------------------------- 
 ------------ ------------- --------------- 
 mnmnmm bxaxaxa    2211  is consistent if the  co-efficient matrix 

 
 
  

augmented    theand   

21

22221

11211



























mnmm

n

n

aaa

aaa

aaa

A  

Matrix rank  same of are   

|

|

|

21

222221

111211



























mmnmm

n

n

baaa

baaa

baaa

k

 
Otherwise the system is inconsistent. 

2. a) Test consistency and solve 
  5x + 3y + 7z = 4 
  3x + 26y + 2z = 9   
  7x + 2y + 10z = 5 
 The system of equations can be written as 

  


















































5

9

4

         

1027

2263

735

z

y

x

 

 (By applying row – reduced Echelon form) 
 The given equation which can be represented in Augmented matrix form. 

 

5102

9226

473

     

7

3

5
















K

 

   




 

















5                

5102

9226
5

4
5

7
5

3

     

7

3

1

 1
1

RR  

2013 (W)      Q.1 (i) 

2018 (W)  2.b    
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313

212

7

3
             

5

3

5

1-

5

11
5

33-

5

11

5

121
5

4
5

7
5

3

     

0

0

1

RRR

RRR
 

   
































121

5
            

5

3

5

1-

5

11
11

3

11-

1
1

5
4

5
7

5
3

     

0

0

1

22 RR  

   





 





















323 5

11
            

000
11

3

11-

1
1

5
4

5
7

5
3

     

0

0

1

RRR  

 Here number of non-zero rows = 2 

 

 Hence the system is consistent and infinitely many solutions. 

Now   )1(        
5

4
 .

5

7
.

5

3
 .1  zyx  

 )2(              
11

3
 .

11

1
 .1  zy  

Equation (2) 
11

3

11

1

11

3
  y    

z
z


  

5

4
 .

5

7

11

3

5

3
   x   (1)Equation   






 

 z
z

 

  
5

4
 .

5

7

55

3

55

9
   x  z

z
 

  
55

9

5

4

55

77z3z
   x 


  

  
55

944

55

80z
   x 


  

  
11

7

55

35

11

16
   x  z  

  z
11

16

11

7
   x   

  
11

167
  x 

z
  

11

3
              

11

16z-7
       x 

z
yand


  

Z is a parameter 

 

(A) (K) 2 3    
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3. Investigate for what value of  and  , the simultaneous equations  x + y + z = 6 
          x +2 y +3z =10 
                                                                                                                        x + 2y +z =  
have (i) no solution 
 (ii) a unique solution     [2015 (W) Q. (4)] 
 (iii) An infinite number of solutions.  [2014 (W)  Q. 7(c)] 
Solution  Here   x + y + z = 6 
    x +2 y +3z =10 
    x + 2y +z =  

1 1 1 x 6
     1 2 3      y     10

1 2 z

     
           
           

 

Here 


















   |2

10  |32

6  |11

     

1

1

1

K  

   


























133

122                

6-

4

6

     

1-10

210

111

 
RRR

RRR


 

   


























233

211                

10-

4

2

     

3-00

210

1-11

RRR

RRR


 

 The system has no solution. 

Case –I If  3 and  10 then the rank of co-efficient matrix = 2 and the rank of the augmented 
matrix = 3.  

So f (A) f (K) 

The system has no solution. 

Case –II If 3  and may have any value, then the rank f (A) = 3 and f (K) = 3 

So f (A) = f (K) = no.of unknowns. (3) 

So the system has unique solution. 

Case – III If    = 3 and  = 10 then  

f (A) = 2 and f (K) = 2 

  f (A) = f (K) = 2 < no. of unknowns (3) 

  So the system has an infinite number of solutions. 

 

*** 
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                                                 CHAPTER-3 

1. (i) If the roots of the d.e. are 
2

31 i
and 

2

31 i
then find the C.F.  

Ans : If, 
2

31
   ,

2

31
21

i
m

i
m





     [2013 (W),    Q.  1 (b)] 

 Roots are imaginary and different. 

 So, C.F.   x

c excxcy 2

1

21 2

3
sin

2

3
cos











  

  ii) If   (D2 -1)y = 0 
Ans ;                                [2018 (W),    Q.  1 (b)]    
              D2 – 1= 0 

 D= ±1 
 y = c1e

x + c2e
-x 

  iii) Solve : 096
2

2

 y
dx

dy

dx

yd
  2016(S)1.V   

Ans :  096
2

2

 y
dx

dy

dx

yd
 

   
0)96(

0)96(
2

2





DDy

yDyyD
 

  A.E. is D2 + 6D+9 = 0 

   
3  ,3

0)3( 2




D

D
 

  Roots are real and equal. 
  So, C.F. (yc) = (C1 +C2x) e-3x 
iv) Solve xp + yq  = z                             [2018, 1(e)] 
Ans: xp + yq = z 

 A.E. is   
R

dz

q

dy

p

dx
  

 
z

dz

y

dy


x

dx
       

Considering 1st two ratios  
y

dy


x

dx
 

 Now integrating both sides. 

   y

dy

x

dx
 

 1ln x ln y lnc    

 1lnln ycx   

 1ycx   

 y
xc  1  
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Similarly considering last 2 ratios,  

 
z

dz


y

dy
,  we get  

 z
yc 2  

So, Solution is F (c1, c2) = 0 

 

.  
y

x
       

0   ,



















z

y
f

x

y

y

x
F

 

v) Form a P.D.E. by  eliminating the arbitrary function         [2018, 2(d)] 
 Z = f (x2 – y2) 
Ans : Z = f (x2 – y2) 

 Diff. partially we get     (1) ---------     2221 xyxf
x

z





 

 Diff. partially we get      (2) ---------     2221 yyxf
y

z





 

 Dividing (1) and (2) 
2 2

2 2

f (x y )2xz z x
yx y f (x y )( 2y)

   
   

 

  
y

z
x

x

z
y








  

  0








x

z
y

y

z
x  

  0 yqxp  
 This is the required P.D.E. 

2. (i) Solve : xxy
dx

yd
2cos4 2

2

2


                          2014(W)3.C

 

Ans :  xxy
dx

yd
2cos4 2

2

2

  

   (D2y + 4y) = x2 + cos2x 
  (D2+4)y = x2 + cos2x 

C.F. A.E.   (D2+4) = 0 

 iD 24   
 yc= (c1cos 2x + c2 sin 2x) e 0.x 
     = (c1cos 2x + c2 sin 2x) 
Now, to find P.I. 
 (D2+4) y = x2 + cos 2x. 

 
4

2cos
2

2





D

xx
y p  

 
4

2cos

4 22

2







D

x

D

x
 

 21 ... IPIP   
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4

4
4

4
.

2

2

2

2

1
D

x

D

x
IP  

 2

12

2

2

4
1

4

1

4
14

x
D

D

x






















  

 2
42

     
164

1
4

1
x

DD










 

     
164

    
4

1
    2

4
2

2
2









 x

D
x

D
x  

   0
4

2
    

4

1
    2





  x  

  
2

1
    

4

1
    2





  x  

44-

cos2x

42-

cos2x
   

4D

cos2x
    .I

222 






P  

 So, the formula fails. 

DR
PSo

2

cos2x
 . x   

)(F

cos2x
  x   .I  ,

212    

   x
D

x
2cos.

1

2
  

   .2cos
2  xdx
x

 

   .
2

2sin
  

2

xx
  

   x
  sin2x

4
  

21 ... IPIPy p   

= x
x

x 22 sin
42

1

4

1







   

x
x

xxcxcyyy pc 2sin
4

)
2

1
(

4

1
)2sin2cos( 2

21   

ii) Solve : x
dx

dy

dx

d y

2sin4
3

3

  

Ans : x
dx

dy

dx

d y

2sin4
3

3

      [2014 (W)   Q. 2(b)] 

xDyyD 2sin)4( 3   

.2sin)4( 3 xDDy   

04     .. 3  DDisEA  

 0)4(  D 2 D  

 04D      0 2  D  

F (D) = D2+4 
F1 (D) = 2D 
F1 (R) = 2D 
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4- D       04D 2   
  i 2     

xexcxcy .0
21c )2sin2cos(      

)2sin2cos( 21 xcxc   

xyDIP 2sin)4(D      .. 3   

DD

x
y

4

2sin
      

3 
  

 
DDD

x
y p 4.

2sin
2 

  

 
DD

x

44

2sin


  

So, the formula fails. 

)2.(

2sin
.      

21F

x
xy p   

 .sin
8

x
x


  

y = yc + yp 

 x
x

xcxc 2sin
8

)2sin2cos( 21   

3 (a) Solve x (y2 – z2) p +y (z2 – x2) = z (x2-y2)   [2018 (W)   Q. 4] 
Ans : x (y2 – z2) p +y (z2 – x2) = z (x2-y2) 

A.E. is 
R

dz

Q

dy

p

dx
      

 
)()()( 222222 yxz

dz

xzy

dy

zyx

dx








  

Choosing the multiplier  
x

P
11   

z
R

y
Q

1

1

1

1




 

So that PP1 + QQ1 + RR1  

 
z

yxz
y

xzy
x

zxx
1

)(
1

)(
1

)( 222222   

 = y2 –z2 + z2 –x2 + x2 –y2 =0 

So each ratio  = 121

111

RRQQPP

dzRdyQdxP




 

 
0

111

)( 22

dz
z

dy
y

dx
x

zyx

dx





  

 0
111

      dz
z

dy
y

dx
x

 

Now, integrating both sides, we get  
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   1log
111

cdz
z

dy
y

dx
x

 

 log x + log y + log z = log c1 
 ln   xyz = ln c1 
 xyz = c1 ------------------ (1) 
Again, choosing the multiplier as  P=x 
     Q = y 
     R = z 
So PP + QQ + RR 

= x2 (y2 –z2) + y2( z2 –x2 ) + z2 (x2 –y2 ) = 0 

So, each ratio = 
  RR +  QQ + PP

 dzR +dy  Qdx P

 




 

  
0

zdzydyxdx 
  

.0 zdzydyxdx  
Integrating both sides, we get 

    2czdzydyxdx
 

2

222

222
c

zyx


 

  32
222 2 cczyx   

So, the solution of F(c1, c2) = 0 

 2 2 2F x y z,   x y z 0     

 222         zyxfzyx   

b) Solve : xxey
dx

yd x   sin4
2

2

 

   xxeyyD x   sin42   

A.E. D2+4 = 0  D2 = -4  iD 2  
 yc = (c1cos 2x + c2 sin 2x) e0.x 
 = (c1cos 2x + c2 sin 2x) 
P.I. (D2+4)y =  e-x sin x + x 

44

sin
        

22 







D

x

D

xe
y

x

 

 
 








 







4

4
4

41

sin
22 D

x

D

xe
y

x

p  

 








 



 

4

1
4

421

sin
22 D

x

DD

x
e x  
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 x
D

DD

x
e x

12

2 4
1

4

1

52

sin














  

 x
DD

DD

xe x


















 




164
1

4

1

5

52
5

sin 42

2
 

 
1x 2 2e D 2D 1 D

1 sinx x .x
5 5 4 4

    
     

   
 

 
   

22x 2D 2De D 2D 1
1 ..... sin x x 0

5 5 5 4

          
   

 

 xx
DD

x
e x

4

1
sin

5

2
sin

5

2
















 




 

 x
xx

x
e x

4

1

5

cos2sin
sin

5






 




 

 x
xxe x

4

1

5

cos2sin6

5







 




 

   xxx
e x

4

1
cos2sin6

25




 

Solution is y = yc + yp 

     xxx
e

xcxc
x

4

1
cos2sin6

25
2sin2cos 21 



 

3 (c) Solve : (D2+4)y =  ex sin2 x  
Ans : C.F A.E. is D2+4 = 0    D2 = - 4    [2014 (W)   Q. 1(c)] 
     D= 2i 

C.F = yc = c1cos 2x + c2 sin 2x  
P.I. (D2+4)y =  e-x sin2 x  

4

sin
2

2




D

xe
y

x

 

 = 
 
 42

2cos1
2 


D

xex

 

 













4

2cos

42

1
22 D

xe

D

e xx

 

    














41

2cos

412

1
22 D

xee
y

xx

p  












412

2cos

52

1
2 DD

x
e

e x
x

 












52

2cos

52

1
2 DD

x
e

e x
x

 












524

2cos

52

1

D

x
e

e x
x
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12

2cos

52

1

D

x
e

e x
x

 













14

)12(2cos

52

1
2D

Dx
e

e x
x

 












 )12(2cos

1)4.(452

1
Dx

ee xx

 









 )2cos2cos2(

1752

1
xxD

ee xx

 









 )2cos2sin4(

1752

1
xx

ee xx

 

Hence G.S. is  
 y = yc + yp 

   







 xxx

ee
xcxc

xx

4

1
2cossin4

1752

1
2sin2cos 21  

3.  (d) Solve : xxy
dx

yd
3sin16

2

2

  

Ans : C.F.  A.E is (x2 + I6) = 0      [2014 (W)  Q. 3 (b)] 
   D2 = -16 
   D =  4i 
C.F. =  yc =  c1cos 4x + c2 sin 4x 
P.I.y (D2 + 16) = x sin 3x 

 
16

3sin
2 


D

xx
y  

 )   .( 
16

1 3
2

ix
p eofPIx

D
y


  

 xe
D

ofPI ix .
16

1
  .. 3

2 
  

 
  










 x

iD
eofPI ix

163

1
   .. 2

3  

 






 x

iDD
eofPI ix

1696

1
   .. 2

3  

 






 x

iDD
eofPI ix

76

1
   .. 2

3  

 




























 


 x
iDD

e
ofPI

ix

7

6
1

1

7
   ..

2

3

 

 


















 




x
iDDe

ofPI
ix 123

7

6
1

7
   ..  



16 
 

 


















 x

iDDe
ofPI

ix

....
7

6
1

7
   ..

23

 

 
 
















 
 ....

7

6

7
   ..

23 xiDD
x

e
ofPI

ix

 

 













 

7

6

7
   ..

3 i
x

e
ofPI

ix

 

 













 




7

6

7

3sin3cos
   ..

i
x

xix
ofPI  

 













 





7

67

7

3sin3cos
   ..

ixxix
ofPI  

    ixxixofPI 673sin3cos 
49

1
  ..   

  xixixixxxofPI 3sin63cos63sin73cos7 
49

1
  .. 2  

  )3cos63sin7(3sin63cos7 
49

1
  .. xxxixxxofPI   

  xxx 3sin63cos7 
49

1
  

3.  (e)  Solve : xp―yq = y2 –x2                                                           2016(W) 5.C 
Ans :  The subsidiary equations are  

  
22 xy

dz

y

dy

x

dx





  

Considering 1st two ratios, we get  

  
y

dy

x

dx


  

Which on integration  

   y

dy

x

dx
 

 cyx logloglog     
 cyx logloglog     

 -(1)-----                        cxy   

Using multipliers x, y & 1 e have  

Each fraction = 
2222

1

xyyx

dzydyxdx




 

x

dxdzydyxdx





0

1
 

0 dzydyxdx  

Integrating both sides, we get 

   2cdzydyxdx  

 2

22

22
cz

yx
  

   (2)---------       2 2
22 czyx   
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From (I) and (2) 0)2,( 22  zyxxyf  
4.  (a) Find the complementary function of (D2-2D+2)y = sin 3x  2014 Q3(a) 
Solution : (D2-2D+2)y =0 
  It’s A.E is  
  D2-2D+2 =0 

 12

2.1.4)2()2( 2




D  

 2

842
     


  

 2

42
     


  

 
2

22
     

i
  

 i 1       
 

x
c excxcy   )sincos( 21   

b) From the partial differential equation by eliminating arbitrary functions from  [2016 (S),2.B] 

   







x

y
f  

Ans : )1(







x

y
f  

Differentiating the equation (1) partially w.r.t ‘x’ and also ‘y’ 

 





 











2x

y

x

y
f

x

z
 

)2(
2








 x
yf

x

y
P  

 xx

y
f

y

z 1
.










 

)3(
1






 x

yf
x

q  

Divide the equation (2) by the equation (3) we have  

  
















x
yf

x

x
yf

x

y

q

p
1

2

 

x

y


q

p
       

px = - qy 
px + qy = 0 is the required partial differential equation of 1st order. 

4. (c) Find particular integral of  (D2 + D +1) y = cos 2x 
Solution : (D2 + D +1) y = cos 2x 
To find P.I.       [ 2015 (w)    Q. 2 (b)] 

x
DD

2cos
1

1
2    

    = x
D

2cos
14

1
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    = x
D

2cos
3

1


        

    = 
 

   x
DD

D
2cos

33

3




     

    = 
 

x
D

D
2cos

9

3
2 


  

    = 
 

x
D

2cos
94

3




 

    =  )2cos32cos(
13

1
xxD   

    = )2cos32sin2(
13

1
xx   

    = )2cos32sin2(
13

1
xx   

5. (a) Solve :                                                   [2016(W),4.B] 

  
3 2

3 2

d y d y dy
2 4 8y 0

dxdx dx
     

 Let  2
2

2

, D
dx

d
D

dx

d
  

 08y-4Dyy2D-yD       23   

   0y8-4D2D-D       23   

It’s A.E.  is 
 08-4D2D-D       23   

     02-D42-DD       2   

    04D2-D       2   

   04Dor          02-D       2   

 4 -D                    2D       2   

    4 -D     
    i2D     

  0.x
32

2x
1  e2xsin  c 2x  cos c ec            y  

2xsin  c 2x  cos c ec      32
2x

1  y   
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CHAPTER-4 
 

1 (a)   )2(sin    2 tL        [2013 (w)   Q. -1(iii)] 

Ans :  
2

4t cos -1
      






 L  

   4t) cos-(1 L   
2

1
     

A = 2 
D2 = -(2) = -4 
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   4t) L(cos-(1) L   
2

1
     

  
)4(s

1
   

2

1
   

22 










s

s
 

  
)16(

16s
   

2

1
   2

22
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s
 

   
16)s(s

8
   2 
  

(b) Find 
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1
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s
   L      [2017 (w)    Q. – 1 (viii)] 
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1
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a
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a
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1

2 /s

s
   

1
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L
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22

1
2 /s

s
   

1

ab
L

a
 

   t
a

b
 cos 

1
2a

  

(c)  52 .   teL t

       
[2018(w)    Q. – 1 (c)]

 

 
5+1

5!
   

(s-2)
  

62)-(s

120
     

(d)  2cossin   ttL 
      

[2012 (w)    Q. – 1 (vii)] 

  .cos.sin2cossin   22 ttttL   

  tL 2sin1     

 2t)(sin  L - (1)  L  

 
4s

2
-   

1
2 


s

 

  4ss

24s
2

2





s

 

 

(e)  L   cos(at b)
     

[2014(w)    Q. – 1 (iii)] 

  batbatL sin.sincos.  cos     

    batLbatL sin.sincos.  cos    

    cosbL  cos   at sinbL sinat   

 


















 2222 sincos  

as

a
b
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s
b  

  babs
as

sincos
1

22 
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(f) Find 






 
3

2
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43s
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L      [2013(w)    Q. – 1 (viii)] 
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4
31 tttt   

g) Find 











3)1)(s-(s
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   1L      [2013 (w)    Q. – 1 (ix)] 
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e 41
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2 (i) 
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 dseL t
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  dseLL
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 ds
s














s 1

1

s

1
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 dsds 
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1-s

1
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1
ln    

 
1

lnln
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ln
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(ii) 
2

1

)1)(2(

54
   






ss

s
L

                                                         [2015(W),7.C]
 

 By partial traction : 

 )1(
)1(12)1)(2(

54
 22 
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C
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B

s

A
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s
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2

2 )1)(2(

)2()1)(2()1(

)1)(2(

54
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sCssBsA

ss

s
 

 )2()1)(2()1(54 2  sCssBsAs  

 By putting      s+1 = 0 
    s = -1 
 We get 
 4x(-1) +5 = 0 + 0+C (-1-2) 

 1= -3c 
 C = -1/3 
The equation (1), becomes  

2 24s 5 A(s 2s 1) B (s s 2) C(s 2)          

Equating co-eff. of s2   0 = A+B 
    B = -A = -13/9 
By putting the vol. of A, B, & C in equation (1) 

22 )1(
3

1

1

9/13

2

9/13

)1)(2(
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13

9
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   2    

(iii) Solve the following  equation by Laplace transform method  
 1         ,34    (o) y  y (o) eyyy t                  [2016(S),3.C] 

Ans : teyyy  34  

 Taking Laplace transtn of the given equation, we get  

    tL y 4y 3y L(e )     

       )(34 teLyLyLyL   

         


2 1
s Lf(y) sf (o) f (o) 4(sLf(y) f(o) 3L(f(y))

s 1
 

    
1

1
)(31)(411.)(2




s
sfssfssfs  

s-2= 0  s=2 
4x2+5 = A (2+1)2+0+0 
  13=9A 
  A =13/9 
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y(o) f(o) 1
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 )3()3)(1()1(66 22  sCssBsAss  
 
 s+1 = 0   s= ―1   s+3= 0   s= ―3 
 putting the value of S in eqn. (1)  Putting the val. Of S = -3 in eqn. (1) 
 1+6(-1)+6 = 0 + 0 + ((-1) +3)   9+6(-3)+6 = A (-3+1)2 +0+0 

   1 = 2c     -3 = 4A 
   C = 1/2     A = -3/4 
Now,  s2 +6s+6 = A (s2+2s+1) +B (s2+4s+3) +C (s+3) 
Equating the co-eff. of s2 
 1 = A+B  B = 1-A   = 1+3/4 = 7/4. 
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3.  (a) Find 
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(b) Find the Laplace tyransformof  (eat – cosbt)/t 
 tbteL at /)cos(                                                          (2017(S),4.B) 

 = dsbteL at

s

)cos( 
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3. (c)  Find the inverse Laplace transform of 
)4)(3( 2  SS

S
  [2014 (w)   Q. 6 (c)] 

Ans : 
)4)(3( 2

1 
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S
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By partial fraction : )1(
43)4)(3( 22 








 S
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)4)(3(

)3()4(

)4)(3(
     

2

2

2 






SS

SCBSSA

SS

S
 

)3()4(    2  SCBSSAS  

CCSBSBsAASS 334    22   
Putting     S - 3 =0   Equating the co-eff. of B2 
      S = 3   0 = A +B 
3 = A (9+4) + 0    B = -3/12 
  A = 3/13 
Equating the co-eff. of S 
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1 3B C         1 C
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9 4

                            C 1
13 13

     

   

 

By putting the vol. of A, B, C in equation (1), we get  

2 2

3 4
SS 3 /13 13 13
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13

1 3   

4. (a)  Find Laplace transform of f(t) =k where K is a constant and t  [2015 (w)   Q. 3 (a)] 
Ans :   )()( KLtfL   

  )(IKL  

  
S

K
1

.  

  
S

K
  

(b) Find Laplace transform of  f(t) =cosh at. Cos bt  [2015 (w)   Q. 3 (b)] 
Ans :    btatLtfL cos.cosh)(   
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5. (a)  Find Inverse Laplace transform of    [2015 (w)   Q. 3 (c)] 
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5. (b)  Find the Laplace transform of  
t

t2sin
   [2015 (w)   Q. 4 (b)] 
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(c)  Find the Inverse Laplace transform of 
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 )1()2)(1()3)(1()3)(2(562     2  ssCssBssAss  

Putting S=1  in equation (1) 
 00)31)(21(516)1(2 2  CBA  

 2A         1      

 
2

1
    A           
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(d)  Find the Inverse Laplace transform of 
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                          CHAPTER – 5 
 
1 (i) Define Dirichlets conditions for a Fourier expansion of f(x)                [2017(W)   Q. 1 (ix)] 

 The function f(x) can be expanded as a Fourier series f(x) =   
2

)(
1






n

oa
xf

 
n n

n 1

a  cos   x b




  sin x in interval  < x <+2. Where ao, an and bn are constants provided that  

i) F(x) is periodic, single valued and finite. 
ii) F(x) has only a finite number of finite discontinuities. 
iii) F(x) has only a finite no. of local maxima and minima. 

ii) Find the fourier co-efficient ao for the function f(x) = ex in - < x <.  
Let the fourier series of the function    [2014(W)   Q. 1 (v)] 
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iii) Find the value of fourier co-efficient ao    2013(w)  Q 1(f) 
 if f(x) = x +x2 in (- ,  ). 
Ans : Let the fourier series of given function  
 F(x) =  x +x2  be, 
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iv) Find the fourier co-efficient ao for obtaining a fourier series for f(x) = e-x in  
 0 < x < 2      [2015 (w) Q 1(ix)] 

Ans : Given f(x) = e-x in  0 < x < 2 
 Let the fourier series be  
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iv) Define Eulers formulae. 
Ans : The fourier series for the function f(x) in < x <+2 is given by           2013-S(1.VI) 
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These values ao, anandbn are known as Euler’s formulae. 
 

ii) Find a Fourier series to represent x2 in the interval ( -l.l )  [2013(w) Q2(h)] 
Ans : Since f(x) = x2 is an even function in ( -l.l )  

 So 
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 Substituting these values in equation (1) we get 
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3.  (i) Find the Fourier series of the function  
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Solution : We know that  
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ii) Find the Fourier series of the following function   2016(w) Q.3 
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Solution : Here the Fourier series 
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4. (i)  Find the Fourier co-efficient ao for obtaining of Fourier series for f(x) = e -x, 0<x<2 
Solution :        [2014 2(a)] 
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ii) Find the Fourier sine series to represent  f(x) = x in 0 <x< [2016W,2.B] 
Solution : 
 F(x) = x is an odd Function 
 Half range sine series 
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iii) Express f(x) = |x| as a Fourier series in =  -< x < 
Ans : f(x) = |x| (- < x <) 
 f(x) is an even function     [2014 .    Q. 3(c)] 
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iv) Find a Fourier sine series for the function 
f(x) =eax     for  0 < x < 

Solution: f(x) =eax 
 Fourier sine series.     [2015 .    Q. 5(c)] 
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4.  (v) Find a Fourier series of the function  
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CHAPTER-6 
 

1.  (i)  Find the 1st approx. to the root of the equation : x3-4x-9 = 0 using Bisection Method. 
Ans : f (x) = x3-4x-9=0 
 f(o) = -9 < 0 
 f(1) = 1- 4 – 9 = -12< 0 
 f(2) = 8 – 8 - 9 = - 9 < 0    
 f(3) = 27 – 12 – 9 = 6 > 0 
So, Root lies between 2 & 3. 
First approx. to the root is  

 5.2
2

32

21 






ba

x  

(ii) Write down the working procedure of Newton Raphson Method 
Ans : Consider f (x) = 0 
 (i) Find the initial & final point such that the root of f (x) lies between that pt.  
 If f(a) f(b)<0. 
 then f(x)  lies between a & b. 

 choose
2

ba
xo


  

 (ii)  Find the 1st approx. by the formula  

 
 
 n

n
nn xf

xf
xx


1  

  by putting n = 0, 1, 2……. 
2 (a)  Find a root of the equation  
 x3- 4x-9= 0                                                                         [2013,5.B] 
 using Bisection Method in four stages. 
Ans :let f (x) = x3- 4x-9 
 f(o) = -9 < 0 
 f(1) = 1- 4 – 9 = -12< 0 
 f(2) = 8 – 8 - 9 = - 9 < 0 
 f(3) = 27 – 12 – 9 = 6 > 0 
 So, Root lies between 2 & 3. 
First approx is  

 5.2
2

32

21 






ba

x  

 94)( 3
1  xxxf  

  9)5.2(4)5.2( 3   
  910625.15   
  )(375.3 ve  
 The root lies between x1& 3  

 75.2
2

5.5

2

35.2

2

31
2 







x
x  

   94)( 2
3

22  xxxf  

  9)75.2(4)75.2( 3   
  910625.15   
  )(203125.1 ve  
So, the root lies between x2& 3. 

[2018, 1.V] 
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3rdapprox is  

 875.2
2

375.2

2

32
3 
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   94)( 3
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3  xxxf  

  9)875.2(4)875.2( 3   
  )(263.3 ve  
The root lies between x3&x2. 
4thapprox is  
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(b)  Find by Newton’s Method, a root of the equation   
 x3- 3x + 1= 0 correct to 3 decimal places.    [2013 (w)    Q. 6] 
Ans :f (x) = x3- 3x+1 =0 
 f(1) = 1- 3 +1 = -1 
 f(2) = 23-3x2+1=3 
The root lies between 1 & 2 
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 1)532.1(3)532.1( 3   
 003592.0  

33)( 2
22  xxf  
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003592.0
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 0000889.0532.1   
 53208.1  

So the approx root correct upto 3 decimal places is 1.532. 
c) Find the cube root of 41 using Newton_Raphson Method.                         2014W,Q.6 
Solution : 

 3 41      xLet  
 41    3  x  
 041    3  x  

23 3   )(              41   )( xxfxxf   
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)(2341(4)   )4( 3 vef   
The root lies between 3 and 4 
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 448217824.3  
Hence the approximate root of the equation is 3.44821724. 
 
 

*** 

                                                               CHAPTER-7 

1. (i) Evaluate (x+cosx), the interval of differencing being unity 
 Now    xx) (xx cos1cos1 = cosx)+(x     [2013 (w)   Q. 1(g)] 
 xx) (xx cos1cos1 =   
  xxx cos)1(cos1   
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1
sin.
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1
sin21




x
x
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1sin.
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12
sin21
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1sin2

1sin21  x  

    2
1sin.2

1sin21)cos(  xxx  

(ii) Prove that  = E-1       [2018 (w)   Q. 1(j)] 
 
 Now f(x) = f(x) +h) –f(x) 
     = E f(x)–f(x) 
     = (E-1) f(x) 
 = E-1 (Proved) 
(iii) State Lagrange’s interpolation formula for unequal intervals. [2013 (w),2018, 1(i)] 

 1 2 3 n

o 1 o 2 o n

(x x )(x x )(x x ).......(x x )
f(x) y

(x x )(x x )..............(x x )
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 This formula is called Lagrange’s interpolation formula 
(iv) So that EE         )()()( hxfxfxf   
  )()()( hxfxfExfE   
   Ef(x) Ef(x h)    
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   )()( hhxfhxf   
   )()( xfhxf   
  E f(x) f(x)     
  E     
 Again   )()()()( xfhxfhxfxEfE   
  )()( xfxEf   
  E    
 Hence )( provedEE   
v) Define Numerical integration and state Simpson’s one-third rule. 
Ans : Numerical integration is the process of computing the rule of a  
definite integral from the tabulated values of the integrands.  [2013(w)   Q. 1 (j)] 
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.)( 242131 
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 This is known as the Simpson’s one –third rule or simply Simpson’s rule. 
(vi) Show that E-1=1-      [2017(w)     Q. 1 (vii)] 
 )()()( hxfxfxf   
  
   )()( 1 xfExf   

   )()1( 1 xfE   

  11  E  
  )(1              1 11 provedEE    
(vii) State Newton’s Backward interpolation formula for unequal intervals. 

 2n n n 1
n n n2

(x x ) (x x )(x x )
P(x) f f f

1 h 2.h
  

    
     

[2017 (w)   Q. 1(x)] 
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 This is known as Newton’s Backward interpolation formula for equal intervals. 
2. (i) By forming a difference table, find the missing values in the following table. Assuming that the 

fourth differences are equal to zero. 
  x : 0  5  10  15  20  25 
  y : 6  10  –  17  -  21 
Solution : Let the missing value be y1 and y2. 
 The following is the difference table. 
  

x y f(x) x2f(x) x3f(x) 4f(x) 
0 

5 

10 

15 

20 

25 

6 
10 

y1 

17 

y2 

31 

 

4 
y1-10 
17- y1 
y2-17 
31- y2 

 

y1-14 
27-2 y1 
y2+ y1-34 
48 -2 y2 

 
 

41-3y1 

y2 +3y1-61 

82-3y2-y1 
 

 
 

y2+6y1-102 

143- 4y2-4y2 

 
Equating the 4th difference to Zero, we get   

01026 12  yy  

044143 12  yy  
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 1 24 [6y y 102] 0 (1)            

  )2(014344 21  yy  
  (+) 

 0265020 1 y  

 26520 1  y  

 25.13
4

53

20

265
1  y  

0143425.134)2(  2  yequation  

  0143534 2  y  

  904 2  y  

  5.22
4

90
2  y  

5.22       25.13 21  yandy  
 (ii) Using Newton’s forward formula, find the value of   

f(1.6) if       [2017(w)   Q.2(h)] 
 x =  1  1.4 1.8 2.2 
 f(x) = 3.49 4.82 8.96 6.5 

Ans : The difference table is  
 x f(x) f(x) 2f(x) 3f(x) 

1 

1.4 

1.8 

2.2 

3.49 

4.82 

5.96 
6.5 

1.3 

1.14 
0.54 

 

-0.19 

-0.6 
 

 

-0.41 

 
Using Newton’s forward interpolation formula we have,   
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  44.5439375.5025625.007125.0485.5   

3.  (i) Evaluate 
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(ii) Evaluate 
4

x

0

e dx     [2014 (w)    Q.  4(b)] 

 Using Simpson’s 1/3rd rule, taking h =1 
Ans : Divide the interval (0, 4) into 4 parts each of width h =.1 
 The values of f(x) = ex are given below. 

x 0 1 2 3 4 
f(x) eo 

=1 
yo 

e1 

=2.72 
Y1 

e2 

=7.39 
Y2 

e3 

=20.09 
Y3 

e4 

=54.6 
Y4 

 By Simpson’s  1/3rd rule. 

 
4

x
o 4 1 3 2

0

h
e dx   (y y ) 4(y y ) 2y

3
        

   39.72)09.2072.2(46.541
3

1
  

   78.14)81.22(46.55
3

1
  

    87.5362.161
3

1


 
4.  (i) Use lagrange’s interpolation formula to find the value of y when x =10 if the values of x and y 

are given.  x  : 5      6   9 11 
    y  : 12     13   14 16   [2015(w)  Q. (6)] 
 Here  xo = 5,   x1 = 6,    x2 = 9,    x3 = 11   
 andyo = 12, y1 = 13,  y2 = 14,  y3 = 16   
putting x = 10 and substituting the above value in Lagrange’s formula we get 
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33.566.1133.42   

  
66.14  

 
 66.14)10()(  fxfy  

(ii) Evaluate gu
x

dx

o

sin
1

1

2 
.      [2018(w)  Q.2 g  ] 

 i) Trapezoidal rule 

 ii) Sympson’s one-third rule, taking 
4

1
h  

 Hence compute approximate value of  in each case. 
Ans : Here the given integral is  

 dx
xo

.
1

11

2 
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i)   So by Trapezoidal rule. 
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ii) Simpson’s 1/3 rule 
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 Hence simpson’s 1/3 rule for four ordinates (n=4),  = 4  0.7854 =3.1416 
 
5.  (i) Evaluate  x1tan        [2015     Q. 6(a)] 

Solution :  x1tan  

 xhxx 11 tan)(tan    
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(ii) obtain the function whose first difference is 2x3+ 3x2- 5x + 4 
Solution 4532)( 23  xxxxf      [2015     Q. 6(a)] 

  DxCxBxA  ][][][ 23  
 We know 
  x3 x2 x 
 1 2 3 -5       4=D 
  0 2 5 

  2 5 0=c 
 2 0 4 

  2=A 9=B 

 
 4].[0][9][2)( 23  xxxxf  
 
 4][9][2)( 23  xxxf  
 
 Integrating both sides 
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