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CHAPTER—-1
COMPLEX NUMBER

1
1.a) Find the conjugatelof — (2013-s-1(iii)
: —1i
Soln. Conjugate of ——

1-i
Now _ 1.(1+1) :1+i:1+i:1+i
A-Na+i) 1-¥¢ 1+1 2
:>Z:l+li
2 2
. 1 1.
conjugateZ = = — =i
Jug 573
(b) Find x and y when (2014 (w) Q 1(ii)

Determinant short questions
1 3 ||x| |4
2 “1ly| |1
Now 1 3 || x _ 4
2 -1y 1
. X + 3y _ 4
2X -y 1
=>x+3y=4 —#)
And 2X—y=1 —— (2)
Egn. 1 x2=2x+ 6y =38
2Xx—y=1
) () )

7y =7
= Y=7/7=1

AX+3y=4=+31=4=>x=4—-3=1
~Xx=1landy=1(Ans.)

2.a  Find the square root of =5 + 121/ —5 + 12 V—1 2013 (w) Q 2(b)

Soln. Letx,yeR,
Sox+ 1y= [ 5.1
= (X + iy)? =—5 + 12i

—=x2 —y? + i2xy = —5 + 12i



Equating real and imaginary parts we get
X* —y*=—5and 2xy = 12
We know that (x* + y?)* — (* — y?)* = 4x%?
= (XZ + y2)2 — (XZ + y2)2 + 4X2y2
= (¢ +y)’ = (=5)* + (12)°
= (X* +y%)* = 25 + 144 = 169
=x* +y> =169 = 13
X+ yr=13
X* —y*=—5
-2 =8=x"=4=x= %2
And x> +y?*=13= 22 +y*=13=y*=13—4=9
=>y==%3
=5 F1% (2+3i)  (Ans)
(b) If |, o, ’ are the three cube roots as unity then prove that
(I—o+0?) (I—o*+0*) (I—0*+°) .............. to 2n factors = 2" 2016 (w) 2(d)

Soln. Now (I—e+0?) (I—o’+e?) (I—o’+ed)............... to 2n factors

= (+0’°—0) (I—o’+6’) (I—o.0’+o%e%)...... to 2n factors

= (4+0*—0) (I—o’+n.1) (I—o.1+0%1) to 2n factors
= (—o—0) (IHo—0%) (| + 0*—®) e to 2n factors

= (—20) (—0*—0%) (—O—®)..coeererernnn to 2n factors

= (2°0°) (2°0°) (2°0°) e, to n factors

= (22D (22D . (22D to n factors

=2222.2% e, to n factors

=2" (proved).
(0)If |, ®, ®* are cube roots of unity show (I+ 50* + ©*) (I+50 + ®°) (5 + ©+e?) = 64 (2017 W 2-C)
Soln. (I+50*+e") (I+50+0?) (5+o+e?)

= (4+0*+40°+0.0°) (I+o+4o+0?)(+4+0+0?)

= (H+o’+40°+0.l) (I+o+4o+0°) (Ho+o’+4)

= (H+o+o’+460?) (I+o+o’+4o)(I+o+o*+4)
= (0+40°) (0+40) (0+4)

= (40%) (4 ©) .(4)

= (4 x4 x4) (0”.0)



=64. »° = 64 x 1 = 64 (R.H.S) (Proved).

03.a) Find the conjugate of 2015 (w) Q-1.VI
2 +3i)’

(2 +3i) (2—i

2-i
4+ 97 +12i
2

_4-9+12i

S 2-i

_12i-5 (12i-5)(2+i)
C2-i (2-0)(2+1)

Let Z=

_ 24i+12i —10 - 5i

- 4+1
_19i-22
-5
=22 19,

5 5

SoZ:_—zz—gi

5 5

(c) Ifl,, o® are three cube roots of unity, show that (I, ® + ©2)° + (I+eo—v?)* = 32.
Ans:  (I—o+0?)’ + (IH+o—v?)°
= (1 + o’™—0) + (I + © —0°)° (o’ =—0, +o=—0’)
= (—0 —0) + (=0’ — o*)’
= (—20)° + (—20%)° = (=2)° {&’ + 0'%}
= —32 (0’+ ) { 0°= 0’x0” v’ 0 = (0*)*x0 = 00’ +o = —1}
= —32 (—I)
= 32 R.H.S (Proved)
Long Question: 2017(W)-2C
04. If X +§ = 2 cos0, show that X" + % = 2 cos nO
Ans: X +; = 2 cos0

—=x>+ 1 =2 coso

=x% + sin%0 + cos’0 = 2x cos



= (x — cos0)? = i% sin’0

= (X —cosf) = £ 1Isino6

=X =cos = Isin 0O

Ifx=cosO +1Isind,x"=Cosn6+1Isinno

i=cosn6—Isinn6

Xn
Adding x" +in = C0S NO + i sin NO + cos n6 — isin N6 = 2 cosnb (pvd)
X

1
Substracting X" ——Xenes no + I sin n6 — cos n6 + i sin N6 = 2i sin N6

CHAPTER-2
1.1)  Define rank. Find the rank of the matrix.
120 2018 ( 1.2)
2 40
4 8 2
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)
1 20
Let |42 4 0
4 8 2
_ ) 4 0 o 2 0
8 2 4 2
= (8-0)—2 (4-0)
= 8-2.4
= 8-8=0
4 0 2 4 20
So, the sub matrix of A are , , | |- SO on
8 2 4 8 8 2
4 0
Now |A,|= =8-0=8=0
g8 2

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

i) 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 2015(W) Q. 1(3)
2x - ky=4

2 ol




1 -1
Now =-k+2=0
2 -k
= k #2
The value of k # 2, the system of equation x — y =3 and 2x — ky =4 have a unique solution.
iii) Define Rouchels theorem. 2013 (W)  0Q.1(D)
Ans : The system of equation
apX, +apX) +———=—==—— + a,x,=b
Ay Xy T ApXy +————==——~ + a,,x, =b,
a,x +a,x,+———+a, x =b  isconsistentifthe co-efficient matrix
ay, a, ——— 4,
a a -—— a
A= % - * | and the augmented
aml amZ - amn
ay a, ——— a,lb
a4y, ——— a4,|b,

. a
Matrix k =

are of same rank

a, a -—— a,l|b,
Otherwise the system is inconsistent.
2.a) Test consistency and solve
S5x+3y+7z=4
3x +26y +2z=9
Tx+2y+10z=35
The system of equations can be written as

5 3 7 X 4
3 26 2 y|=19
7 2 10 z 5

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

2018 (W) 2.b

5 3 7 4
K=/3 26 2 9
7 2 10 5



3 7/ 4
A A
o 121 11 -33 R, >3R —R,
5 5 5 R, > 7R —R,
0 11 -1 3
5 5 5
3/ 7/ 4
% VY
~10 1 % % [Rz —)RZX—ISZJ
013
i 5 5 5]
3/ 7/ 4/
L KUY
~l0 1 % 13—1 (R3—>R2><15—1—R3j
0O 0 0 0

Here number of non-zero rows = 2
.-.j(A):j(K):2<3

Hence the system is consistent and infinitely many solutions.

307 4
Now l.x+=-y4+4—z=—  ————c———— 1
PR s Q)]
1 3
lym—mze> 2
TR 2)

Equation 2) = y= 13—1+%z 3;—12

11

9 3z 7 4
= Xt+—+—+—.z=—
55 55 5 5

32477z 4 9

55 5 55
80z 44-9

55 55

.. Equation (1) = x+%(3+zj+z.z:

X+

= X=—-——7z

= X=

X=7—16z and b=
11 11

Z is a parameter



3. Investigate for what value of Aand p, the simultaneous equations x +y+z=26

x +2y+3z=10
X+2y+tAiz=p
have (i) no solution
(i1) a unique solution [2015 (W) Q. 4)]
(ii1))  An infinite number of solutions. [2014 (W) Q. 7(¢)]
Solution Here X+y+z=6
x+2y+3z=10
X+2y+thz=p
111 X 6
12 3 y| = |10
1 2 A z u
1 1 1 |6
Here K=|1 2 3 |10
1 2 4 |u
11 1 6
o1 2 4 R, > R, —R,
R, > R, - R,
0 1 A-1 |u-6
1 1 -1 2
01 2 4 R, > R —R,
R, > R,—R,
0 0 A-3 |u-10
The system has no solution.
Case -1 If A# 3 and p# 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 A#3 andp may have any value, then the rank /' (A) =3 and /(K) =3
So f(A) = f(K) = no.of unknowns. (3)
So the system has unique solution.
Case — 111 If A=3and p=10then
f(A)=2and f(K)=2
.+ f(A)=f(K) =2 <no. of unknowns (3)

So the system has an infinite number of solutions.

kokok



CHAPTER-3

1-+/3i

1. (1) If the roots of the d.e. are d — 5 then find the C.F.

—1++3i —1-+3i
=, mZ =
2 2
Roots are imaginary and different.

—1+\/§i
5 an

Ans: If, m, [2013 (W), Q. 1(b)]

5 )

So, C.F.(y,)= (cl cosgx +c, sinTx

iiy If (D*-1)y=0

Ans; [2018 (W), Q. 1 (b)]
D> 1=0
= D=+l
= y=cie" +coe™
2
iii) sOlve:d—f+6@+9y=0 2016(S)1.V
dx dx
2
Ans : TV 6D 19y=0
dx dx

= (D*y+6Dy+9y)=0
= (D’ +6D+9)=0
AE.isD*+6D+9 =0
= (D+3)*=0
=D=-3, -3
Roots are real and equal.
So, C.F. (yo) = (C; +Cox) e™
iv) Solve xp+yq =z [2018, 1(e)]
Ans: xptyq=z

AEis H-B_ &

p q R
dx dy dz
X y oz
Considering 1* two ratios dx _dy
X Yy
Now integrating both sides.
&b
x Ty
= Inx=Iny +Inc,

= Inx=1Inyc,
=X =)c



Similarly considering last 2 ratios,
dy _dz

—, we get

y z

So, Solution is F (c;, ¢,) =0

V) Form a P.D.E. by eliminating the arbitrary function [2018, 2(d)]
Z=f(x’~y)
Ans: Z=f(x*-y)

Diff. partially we get S—Z = fl(x2 —yz)x DX  mmmmmmme- (1)
X

Diff. partially we get %z fl()c2 —-y° X— P T —— )
I v2 2
Dividing (1) and (2) % /% _ f(ZX ~Y 2% _y
oy Fx*-yS)(=2y) /Y

=>xp+yq=0
This is the required P.D.E.

dzy

2
X

2.(1) Solve: +4y =x" +cos2x

2014(W)3.C

2

dy
dx’
= (Dzy +4y) = x>+ cos2x
= (D*+4)y = x>+ cos2x
CF. AE. (D+4)=0
= D=~-4==%2i
ye= (108 2X + ¢, sin 2x) e **
= (c;cos 2X + ¢, sin 2X)
Now, to find P.I.
(D*+4) y = x* + cos 2x.
B x> +c0s2x
P D' +4
X coS2x
D*+4 D*+4
=PI, +Pl,

Ans : +4y=x"+cos2x

=y

10



= x2 — l
4 2}
082X Cc0sS2X  CcO0Ss2x
P'IZ = 2 = 2 =
D +4 -2°+4 -4+4
So, the formula fails.

So, PI, = x 01052? :X.cos2x
F(R") 2D

ZEL.COS 2x
2D

_ X j cos 2xdx.
2

sin 2x
2

Sin2x

X
2
X
2

y=y.+y,=(c cos2x+c,sin Z)C)Jr%(x2 —%)+§sin 2x

3y

P +4d—y:sin2x
X X

3
Ans : d—z+4ﬂ=sin2x
dx dx
= (D’ y+4Dy) =sin2x
= (D’ +4D) =sin2x.
AE.is D’+4D=0
D (D’ +4)=0
=D=0 D’+4=0

i1) Solve :

F (D)=D’+4
F' (D)=2D
F' (R)=2D

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

11



D +4=0 = D+-4
=+2i
= (¢, c0s 2x + ¢, sin 2x)e*”
=(c, cos2x + ¢, sin 2x)
PI. (D’+4D)y=sin2x
sin 2x
D’ +4D
sin 2x
D*.D+4D
_ sin2x
—4D+4D
So, the formula fails.
sin2x

FL.(2%)

=y =

Yp =

X .
=—=S81n x.

Y=Yet¥p

. X .
=(c, cos2x + ¢, sin2x) ——sin 2x
8

3 (a) Solvex(yz z)p+y(z —x)—z(x )
Ans: x(yY-2)pty (2 -x)=z(*y)

AEis B_d_d
r O R
dx dy dz
= PN 2 2\ 2 2
x(y'=z7) y(E'-x7) z(x"-y7)
Choosing the multiplier P'= 1
X
0'="
Y
R1=l
z

So that PP! + QQ' + RR!
= x(x’ —zz)><l+y(z2 —)c2)><l+z(x2 —yz)xl
X y z

=y Z+7Z xX*+x -y =0
P'dx+Q'dy+R'dz

So eachratio =

P' + 00 + RR'
labc-i—la’y—i-lafz
dx X y z
= 2 2y
x(y"=2z7) 0
= ldx+la’y+ldz=0
X y z

Now, integrating both sides, we get

[2018 (W) Q. 4]

12



Iidx +J‘§dy +I§dz =logc,

=logx + logy + log z = log c;
=in xyz=Inc

=XYZ = €] —mmmmmmmmmmmmm- (1)
Again, choosing the multiplieras ~ P"=x
Q"=y
R"=z

SO PPH + QQH + RRH
=X’ (YD) +y (2 X))+ 2 (K ') =0

n " + "
So, each ratio = P"dx +Q"dy +R"dz

PP”_*—QQ” +RR”
_ xdx + ydy + zdz
0

= xdx + ydy + zdz = 0.
Integrating both sides, we get
J-xdx+J-ydy+J'za’Z=c2
x2 y2 Z2
=>—+—+—=g,
2 2 2
:>(x2 +y° +22):202 =c,
So, the solution of F(c, c) =0
=F(xyz X*+y*+2°)=0
= xyz=f( x2+y2+22)
2

b) Solve:d f+4y:e*"sinx+x
X

= (D2y+4y)= e 'sinx+x

AE. D*+4=0 =D’=4 =D=142i
ye = (€c1€08 2X + ¢, sin 2X) el
= (cicos 2x + ¢; sin 2x)

PL (D*4)y= e sinx +x

N y:e”‘sinx X
D*+4 D*+4
) = e "sinx N X
" (D-1) +4 4(D2+4j
4
o sinx N x
D*+1-2D+4 4(1+D2j
4

13



D*-2D+5 4 4
__esinx [} D D

5 D" -2D+5 4 4 16

5

e—X DZ_
= 1+ smx+— x——x

5 5

—X Dz_
_E 1—( ..... 5|nx+ (x-0)
5 5

e | . 1
= sinx — sin x

: [ J =
e (. smx+2cosxj 1
=—|sinx+—mm—— |[+—x

5 4
e’ 6sinx+2cosxj 1

5 5 4

=£ (6sinx +2cosx)+ lx
25 4

Solutionis y =y. + yp

=(c, cos 2x +c, sin 2x)+

(6sinx+2cosx)+%x

3(c) Solve: (D*4)y = e*sin’ x
Ans: CFA.E.isD*4=0 —=D’=-4 [2014 (W) Q. 1(¢)]

C.F =y.=cjcos 2x + ¢, sin 2x
PL (D*4)y= e sin’x
e e*sin® x
D’ +4
(1 cos 2x)
2(D* +4

e’ e’ cos Zx}

1
2| D°+4 D’+4

v _1] e e'cos2x
7 2[(1f +4 (D+1)+4
_l_e" o cos2x
2| 5 D*+2D+1+4

1 pr_ COS2X
215 D*+2D+5
e . cos2x }

e’ .  cos2x }

1
— e
21 5 —4+2D+5




2D +1

1e" . cos2x(2D-1)
2] 5 4D -1

I L COS2Xx
——e

X X

e ¢ cos2x@p-1)
2|5 4(-4)-1

:l e—+e—(2Dcos2x—cos2x)
215 17

X X

:l e_+e—(—4sin2x—cos2x)
215 17

Hence G.S. is
y=yct+yp

X X

=c,cos2x+c, sin2x+l +e——e—(4sinx+cos2x)+lx
20 5 17 4

2

3. (d) Solve: Z’y+16y:xsin3x

2
X

Ans:CF. AEis(x*+16)=0
= D?=-16
=D=+4

CF.= y.= cjcos 4x + c; sin 4x

P.Ly (D*+ 16) = x sin 3x

_ xsin3x
R T

= e 116x(l.Pof e’™)

=1.P. of

Yp
1 3ix
2 e X
D" +16

. 1
=1.P. e
o\ (D +3if +16x}

. 1
=I.P. of | " X
f_ D*+6iD-9+16 }

- ;
=IP. o e3”‘—x
/ D* +6iD+7 }

=1.P. of

e 2 .~
~1.P. of | € {1+L6’D} x}

[2014 (W) Q. 3 (b)]

15



3ix 2 .
=1.P. of ¢ 1+M+....]X}

7 7
[ 3ix 2 .
=1.P. of ¢ x+(D 6D H
| 7 7
[ e 61')
=JP of | —| x+—
f_ 7 7
_IP.of cos3x+zs1n3x(x+gJ
L 7 7
_IP.of cos3x-;zs1n3xx(7x;-6zﬂ

=1.P. of% [(cos 3x+isin 3x)(7x + 6i)]

=1.P. of % [7x cos 3x + 7ix sin 3x + 6i cos 3x + 6i” sin 3x]

=1.P. 0f4L9 [7x cos3x —6sin 3x +i(7xsin 3x + 6 cos 3x)]

_ L (7x cos 3x — 6sin 3x)
49

3. () Solve: xp—yq=y*—x"
Ans : The subsidiary equations are
di_dy
x - v - Y -x
Considering 1* two ratios, we get

& _d
X =y
Which on integration
ax__ JQ
X y

= logx=—-logy+logc

= logx+logy=1logc

= xy=c = ------ (D
Using multipliers x, y & 1 e have

Each fraction = Xdx + ydy +1dz

PRI
N xdx + ydy +1dz :@
0 X
= xdx + ydy +dz =0
Integrating both sides, we get
J-xdx +J-ydy + Idz =c,

2 2

:>—+y—+z=c2
2 2

S e il ) Y R — )

2016(W) 5.C

16



From (I) and (2) f(xy,x* +y° +22z)=0
4. (a) Find the complementary function of (D2-2D+2)y = sin 3x 2014 Q3(a)
Solution:  (D*-2D+2)y =0

It’s AEis

=D’-2D+2 =0

Do —(=2)£4/(-2)* —4.1.2

2x1

2++/4-8
2
2++/-4

2
2+2i

2
= 1zi

v.=(c,cosx+c,sinx) e
b) From the partial differential equation by eliminating arbitrary functions from [2016 (S),2.B]

-

Ans: 2= f[ZJ ________ ¢y

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

e

0 , 1
5k
=q=— 1Y )-------- ()

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

PO RA

1
qg9 oY
%)
., pP_-v
q X
=pX=-qy
=px + qy = 0 is the required gartial differential equation of 1% order.
4.(c) Find particular integral of (D" + D +1) y = cos 2x
Solution : (D? + D +1) y = cos 2x
To find P.I. [2015(w) Q.2 (b)]

2—0082)6
D +D+1

————Cco0Ss2x
-4+D+1



= ! Ccos 2x
D_3 A=2

= —_(D - 3) cos2x e
(D-3)D+3)

~ (D+3)

e cos2x

(D +3)

= ~———2¢c0s2x
—-4-9

= —%(Dcos 2x+3cos2x)
= - % (—2sin 2x+ 3 cos 2x)

= L(2 sin 2x —3cos 2x)
13

5.(a) Solve: [2016(W),4.B]
3 2
Sy 0V 48 gy g
2
Let izD,d—zzDz
dx dx
= D’y-2D’y +4Dy-8y =0
= (D’-2D*+4D-8)y=0
It’s A.E. is
D’-2D’+4D-8=0
D*(D-2)+4(D-2)=0
(D-2)D*+4)=0
(D-2)=0 or D*+4=0
D=2 = D’=-4
— D=+-4
= D=412i
y = ce™+(c,cos2x +c, sin 2x)e ™

R R A

=y =ce™+c,cos2x +c, sin 2x

kokok

CHAPTER-4

1(a) L (sin’2f) [2013 (w) Q. -1(iii)]

I (l-cos 4tj
2

[L (1-cos 4t)]

Ans :

o | —



(b)

(c)

(d)

(e)

[L (1) - L(cos 4t)]

1
s s +(4)

1
2
1
2

B l s +16—5*
2 s(s +16)
s(s +16)
Find L ZJ
as +b
=71
as +b2 }
i ( o)
s S +b2/a
:LL—I
b/a
1 b
=—COs —
a’ a
I (eztts)

5! 120
(s-2)™" (s-2)°
L (sint—cost)

=L (sin2 t+cos’t— 2sint.cost)

=L (1-sin2¢)

=L (1)-L (sin 2t)
1 2

s §2+4
s*+4-2s

RSN

L (cos(at+b))

=L (cos at.cosh—sinat.sinb)
=L (cos at.cosh)— L(sinat.sinb)
=cosbL (cos at)-sinbL(sinat)

= cosb><(s2 iazJ—sinb[

= 241_ 2[scosb—asinb]
s"+a

[2017 (w) Q.- 1 (viii)]

[2018(w) Q.—1(¢)]

[2012 (W) Q.1 (vii)]

[2014(w) Q. — 1 (iii)]

19



®

g)

2 (i)

3
S

2
_ s 3s 4

- o ()3 ()
S S 2 S

:1—3t+gt2=1—3t+2t2

Find L' (;j
(s-1)(s+3)

2
Find I (S 3”4}

= L' (f()g0)= [ f(-u)g(u)du
= je’_“ e du

t

J-et—u—3udu — .[et—4udu
o o

L(1-¢€")ds

8

= [[e@-zeHks

s

=i

[2013(w) Q.- 1 (viii)]

[2013 (W) Q.—1 (ix)]

20



(i)

(iii)

Ans :

S P P
00 s—1

= —In——

s—1
[ 4s +5

2

(s=2)(s +1) [2015(W),7.C]

By partial traction :
4s+5 A B C
- = + + S 1
(s=2)(s+1) s-2 s+1 (s+1)
N 4s +5 _A(s+1)* +B(s—2)(s + 1)+ C(s —2)
(s =2)(s+1)° (s =2)(s+1)°
=45+5=A(s+1)> +B(s-2)(s +1)+C(s-2)
By putting st1=0
=>s=-1 §-2=0=s=2

We get 4x2+45 = A (2+1)+0+0
4x(-1) t5=0+ 0+C (-1-2) = 13=9A
= 1=-3c = A=13/9
=C=-1/3

The equation (1), becomes
45 +5=A(s*+25s+1)+B(s* -s-2) +C(s - 2)
Equating co-eff. of s> 0=A+B
=B=-A=-13/9
By putting the vol. of A, B, & C in equation (1)
1
4s+5 _—13/9+13/9_ 3

(s=2)(s+D)?  s=2  s+1 (s+1)

- 4s+5 _—13L_1[1j+§[1(1j_1[1 1
(s=2)(s+1)° 9 s=2) 9 \s+1) 3 ((s+1)

13, 13 , 1
= —e t+—e ——e I
9 9 3
Solve the following equation by Laplace transform method
y'+4y +3y=e”, y() =y (o) =1 [2016(S),3.C]

Y'+4y' +3y=¢"'
Taking Laplace transt” of the given equation, we get
L(y"+4y' +3y)=L(e™)

= L(y")+4L(y')+3L(y)= L(e™)
= (SLf(y) - s7'(0)) - F'(0) ~ 4(sLF(y) ~ f(0) + 3L(F(¥)) = 51?

= (szf(s)—s.1—1)+ 4(Sf(s)—1)+ 37(s) :ﬁ
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( y(o) =f(0) = 1]
y'(0)=f(0)=1

= (s°f(s) — s — 1+ 4sf(s) — 4+ 3f(s)) = i

:>f(s)(s2Jr4s+3)—s—5:L
s+1

:>f(S)(S2+4S+3)=L+S+5
s+1

1 s+5
:>f(5)_(S+1)(s2+4s+3)+(s2+45+3)
s+5
:>Lf(y)_(s+l)(sz+4s+3) s*+4s+3
| 1 s+5
= f()=L ((S+l)(s+3)(s+1)+(s+3)(s+l)j
_ [+ G+3)s+D)
- (s +1)*(s +3)
i Lrsi 46545
(s +1)*(s +3)
_L—1S2+6—S+6
T s+ D) (s +3)
s +65+6 A B ¢

1D’ (5+3) 543 s+l (s+1)
s+65+6  A(s+1)> +B(s+1)(s+3)+ C(s +3)
(s+1)>*(s+3) (s+3)(s +1)°
=57 +65+6=A(s+1)° +B(s+1)(s +3)+C(s+3)

st1=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)> +0+0

= 1=2c -3=4A

= C=1/2 A=-3/4

Now, % +65+6 = A (s>+2s+1) +B (s*+4s+3) +C (s+3)
Equating the co-eff. of s°
1=A+B —=B=1-A =1+3/4="7/4.

So. I s°+6s+6 _ A N B N C
’ (s+1)*(s+3) s+3 s+1 (s+1)

:L_l(_3/4j+[1(7/4j+[1 1/2 2
s+3 s+1 (s+1)

:ﬁe_” +Ze' +le_'.t
4 4° 72

-3 -3t 7 —t 1 —t
So, =—e ' +t—e'+—e't
o, () 2 e 4e 2e
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(b)

3.(c)

Ans :

. (a) Find L {%}
! 2014(W),1.IV

—_
~
S

52
Find the Laplace tyransformof (e* — cosbt)/t
= L(e" —cosht)/t

L(e” —cosbt)ds

1 s o
s—a s +b’

1 s
ds — ds
s—a '!sz—bz

Il
e T T B

= [log(s —a)— %log(s2 + bz)}

s—a
=| log——
[ Vs® + b ]
s—a 52 +b?
=log———

=-lo
g\/s2+b2 s—a

Find the inverse Laplace transform of S

O S
(S—3)(S* +4)
By partial fraction : il 5 = A +B ‘3 +C
(S-3)(S°+4) S-3 S +4
S _AS*+4)+BS+C(S-3)
(S=3)(S*+4)  (S-3)(S*+4)

= S=AS’+4)+BS+C(S-3)
= S=AS*+4A4+Bs’-3BS+CS-3C

Putting S-3=0 Equating the co-eff. of B
S=3 0=A+B

3=A0+4)+0 = B=-3/12

= A=3/13

Equating the co-eff. of S

(S=3)(S*+4)

(2017(S),4.B)

[2014 (w) Q.6 (¢)]



4. (a)
Ans :

(b)
Ans :

5.(a)

Ans :

1=-3B+C =1=—+C
13
=C= —izi
13 13
By putting the vol. of A, B, C in equation (1), we get
;35+i
S _3/13 13" "13

(S-3)(S*+4) S-3 S*+4

1[ 3 4—33}

=—|—F+

13| S-3 S*+4

e [ P I ]
(S-3)(S* +4) 13 S-3 S*+4

_L 3e3f+L—1( 24 j—35‘( 2S j
13 S*+4 S*+4

= % [3e3t +2sin 2t —3cos 2t]

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

L{if(}=L(K)
=KL(I)

—kL

Find Laplace transform of f(t) =cosh at. Cos bt [2015 (W) Q.3 (b)]
L{f(t)}=L{coshat.cosht}

= L{(ij cos bt}
2
= %L[e‘” cos bt +e “ cos bt]

= %L[(e“t cos bt)+ L(e*“t cos bt )]

_ l S—a N S+a
2| (s—a)’+b> (s+a) +b°
Find Inverse Laplace transform of [2015 (w) Q.3 (¢)]

cot— l[ s*a j
b
Let f(t)=L" {cot_l (S Z @ ﬂ

=t f@O)=L" {-%{cot ! (S—l;ajH
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5. (b)

Ans :

(©)

Ans :

=t f(t)=L" ;21
(s+aj b
I+ ——
i b
b 1
=t H=L" —_—.—
/0 b’ +(s+a)’ b}
b
=t f(O=L" |————
/® _(s+a)2+b2 }
=t f(t)=e “sinbt
- f(t):e sin bt
Find the Laplace transform of sin 2
t
I [sin 2t |
— t -
. 2
L(sin2¢) =
( ) st +4
I [ sin 2t |
L
T 2
g ‘+4
T 2
+

o —}

= tan'wo-tan’ =
2

T 1S
= —-tan —
2 2
1S
= cot’ =

Find the Inverse Laplace transform of

I 25° —65+5
(s—=D(s—=2)(s—-3)

Partial fraction

2s°-6s+5 A B

[2015 (W) Q.4 (b)]

25> —65+5
(s—D(s—2)(s—-3)

[2018, 6]

c

(s—1)(s=2)(s=3) T

25 —65+5

_ A(s—2)(s=3)+B(s—1)(s —=3)+C(s—1)(s —2)

(s—D(s-2)(s—-3)

(s =D(s=2)(s-3)
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= 257 =65+5=A(s-2)(s=3)+B(s-D(s=3)+C(s—1)(s—-2)————(1)
Putting S=1 in equation (1)
2(1)° —=6x14+5=A4(1-2)1-3)+Bx0+C+0

= 1 = 2A
= A = 1
2
Putting S=2
= 2x(2)*—6x2+5=Ax0+B2-1)2-3)+Cx0
= 8-12+5 = -B
= 1 = -B
= B = -1
Putting S=3

18-18+5 = Cx2x1
= C = i
2
L‘{ 252 —6S+5 }

(§=D(S§-2)(§-3)

- { 4, B | C}
S-1 §-2 S§-3
:L_I[I/Z_ 1 +5/2}

S-1 §-2 §-3

:lL—l L 1! L +§L_l L
2 S-1 §-2) 2 §-3

:let_62t+§e3t
2 2

(d) Find the Inverse Laplace transform of Log(“—sj

s
Ans: Let f(t1) =L" {Log(pr—sﬂ
s

[2015,3.B]

d 1+s

=t f(t) =L _— gLOg[Tj}

=t f(t) =L" _d—d{Log(l +5)— Logs}}
s

=t f(t) =L" iLog(l+s)+ilogs}
ds ds

=t f(t) =L" _—1+1}
[ 1+s =&

=t f(t) =-e'+1

= (0 =%

Askok



CHAPTER -5

1G)

iii)

Ans :

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) = f(x) = az” + z
n=1

a, cos X+ z b, sin X in interval o< x <o+2n. Where a,, a, and b, are constants provided that

n=1
1) F(x) is periodic, single valued and finite.
i) F(x) has only a finite number of finite discontinuities.
1) F(x) has only a finite no. of local maxima and minima.
Find the fourier co-efficient a, for the function f(x) = " in - ©< x <7.

Let the fourier series of the function [2014(W) Q.1 (V)]
f(x)=e" = a20 + Zan cos nx + an sinnx.
n=1 n=l1

1 T
Where @, :—jf(x).dx
72-—71'

1 T
— e .dx
al
1 i

- [ex ],,,
T
1

- eﬂ e*ﬂ']
V4

_ E e’ _2 sin Az
Vs 2 Vs

Find the value of fourier co-efficient a, 2013(w) Q 1(f)

if fx)=x +x*in (-, ).
Let the fourier series of given function
F(x) = x +x° be,

% +ian Ccos nx+§:bn sinnx.

f(X) B 2 n=l1 n=l1

1 a
Where a, =—If(x).dx
72-771'
:lj.(x+x2).dx
72-—72'

1 x* X "
=—| — 4+ —
T2 3]

I {z_:n_ﬂ (-7) Hﬂ

2 3 2 3
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1 o 27’
=>a =—2—=——
T 3 3
v) Find the fourier co-efficient a, for obtaining a fourier series for f(x) =e™ in
0<x<2m [2015 (w) Q 1(ix)]

Ans: Givenf(x)=e™in 0 <x <27
Let the fourier series be

f(x) :%’+Zan cos nx + an sinnx.

n=1 n=1

1 2 1 2 .
Whereaoz—jf(x).dx:—je .dx
72'0 7Z'0

V4
-1
= a, :—[e_zx —1]
V4
= a, = l[1 —e‘z"]
V4
v) Define Eulers formulae.
Ans : The fourier series for the function f(x) in a< x <a+2m is given by 2013-S(1.VI)
f(x)= a20 + Zan cos nx + an sinnx.
n=1 n=1
a+2r

Where @, =— Jf(x).dx
72- a

1 a+2r

a, =— If(x).cos nx. dx

n
a
a+2rn

andb, :l .[f(x).sin nx. dx
72. (04

These values a,, a,andb, are known as Euler’s formulae.

i1) Find a Fourier series to represent x* in the interval (-L1) [2013(w) Q2(h)]
Ans : Since f(x) = x” is an even function in ( -1/ )
So f(x)za‘?oJrian COS|nnx ________ O
n=1

!
Where a, = %.sz.dx
l o
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_2r_or
1'3 3
2 2 nw X
Anda, = 7jx .COS .dx

]
_ z ,sinnme/l J-{ s1nn7zx/l}dx
/ nrl/l )

]
_ ?{ 2.smnﬂx/l 2x[—cosn7zx/lj 5 '—cosnﬂx/l'dx}

nr/l ok 1
cosnnx/l (—sinnnx/lj 1
n271:2 /12 n’m’ /1P .

_g{ cosnmx/l }l

/ R .

2 cosnmx/l
—Z g2

1" n’xre

2
= 4cosnmx
n'n’
B 41* cosnr
n’r’
=a,= —41’12(;) ( cosnz = (-1)“)
Substituting these values in equation (1) we get
, I 4P[cosm/l cos2mx/l
X =" 2 - 2 T
3 1 2
3. (1) Find the Fourier series of the function
0, -2<x<-1
f(x)=9K, -1<x<l1 [2014,Q.6]
0O, l<x<?2
Solution : We know that
COSNX ~=, Sinnmx

f(x)=—2 + Z + b,

Now a, = E__[f(x). dx

]lf(x).dx+ jf(x).dx+jf(x).dx}

l\)l»—‘
1

l\)l»—‘

= fo dx+jk dx+jo dx}

-2 -1



Dk dx—— [x], =§(1+1)

l\)l??‘ l\)l'—‘

2
And g, :E+_J.2f(x). cosnTm.dx
-1 1 2
:%[If(x).cos%.dx+J‘f(x).cos%.dx+If(x).cos%.dx
) -1 1
1
=l+ 0+Ik. cosn—ﬂx.dx+0
2 ) 2

1 1
:lj.k. cosn—ﬂx.dx:kj. cosn—ﬂx.dx
27 2 2 2

-1
k[ . nme/2 ]

=— SIn
2 n72 |,

= ;.n_zn.[sin nn/2-sin(-nn/2) |

k nr . nxw
=—.sin — +sin—)
nr [ 2 2 }

2k . nrx
=a,=—-.m: in—
nr

{21{/ n when n is odd
=a, =

o , when n is even.

2
And b =1 j f(x).sinn—’“.dx

T™X

{jf(x) sm— dx+jf(x) sm— dx+jf(x) sin n2 . dx

:—+Ik. sinn—m.dx
2 2

5

k k[-cos nm/2 T
nm'2 .
k

=— .2 [cosn;zx/2+cosn7r/2] 0
2 nr

b, =0

Hencef(x):kjt% cosﬂ+lcos3—ﬂx+ _____
2 2 3 2

Find the Fourier series of the following function 2016(w) Q.3
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x*,0<x<nx
f(X)={

—x*-7,x<0
Solution : Here the Fourier series

a, ~ = .
f(x)= ?°+ Za” cosnx + an sin nx
n=1 n=1

% jff(x).dx :%{ Jq— x2.dx + ]szdx}

=
=
o
a
Il

= l{ I— x*.cosnx.dx + J.xz.cos nx.dx}

- o

n

r o
1 sin nx —Ccosnx cosnx
=—J—x% +2x. > —I—Z. > dx | +
|l n n n .

2

2
n

n

{xz. stnx ~ Zx[ cos nxj N J.Z. —cosnx

i 2 sin nx smnx ° , sinnx sin nx
{ —j( 2). L{x. 5 —jzx.

{ 0-—2x. C0S2nx + 2_(_ 51r31 ”xﬂ " {O o COSZI’lx N 2(— 51r31 nx
L n n . n n
{ - 2x. cosznx} + [Zx cosznx} } ( sin nx = O)

042,708 n(z— ) 40y SOSHX 0}

Again b, =— J- f(x).sin nx.dx
4 -

.dx}

.dx}
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= l{ I— x*.sin nx.dx + sz.sin nx.dx}
T

- o

. . [
coSs nx —sin nx —sin nx
x2. +2x > - j‘ 2. > dx | +
1 n n n -
_ T
B T . . T
CcoS nx sin nx sin nx
—x’. +2x > —.[2. > dx

n n n ,

2 o 2 T
:l{[x cosnx o, 2(—co§nxﬂ ) [—x cosnx+0+2—co§nx} }
T n y n n .

o Va
2 oosnx _, cosnx , COSNX  COShx
+ | —x +2
- 0

3 3
n n n

2 cosnr 2cosn(3— 72')):|+ (_ L2 CoSIX cos}nxj_[o_i_%ﬂ}
n n n n n

L2 COSRTT | COSRTT _, COSMTT  , COSNTT 2 }

h\IH

1 —A—— ——

[—|I—|
(=)
I

I
[\.)

+2 V4 +2 -—
n I’l3 n I’l3 I’l3

S
w

3

(4 2 4
—-—7[ COSI’Z72'+—COSI’Z7Z
n n I’l

4 27
— (1 —cosnx)— .COSI’UZ}
n n

N a|~ a|~§l~ §I~

2 7’
——(I-cosnx)——.cosnz
n n

=b, =3{%<l—(—l)" —”—2.(—1)"}
Tl n n

N LIV S I
s f(x) = - z{’f (I1-(=1) . (=1 }smnx.

4. (i) Find the Fourier co-efficient a, for obtaining of Fourier series for f(x) =e ™, 0<x<2n
Solution : [2014 2(a)]

a, = l2Jire_"dx



i1) Find the Fourier sine series to represent f(x) =x in 0 <x<m [2016W,2.B]
Solution :
F(x) = x is an odd Function
Half range sine series
f(x)=>_b,sinnx
n=1
b, = zjx sinnx dx
7[ o
2] cosnmx sinnx}”
= —_ — + 3
7l n n- o,
2] _cosmnz sinnz  —sino |
= —|-7 +— 0—;
7l n n n .
A +0+0—0}
|l n
_ D
n
fx)=» -2 CD Gin
n=1 n
=- 22 1) sin nx
n=l n
f(x)= -2 [_—sinx+—sin2x——sin3x+—sin4x ......... }
sinx sin2x sin3x sin4x
=2 - + - e
1 2 3 4
1) Express f(x) = [x| as a Fourier series in = -n<x <mt
Ans: f(x)=[x| (- 1<x <m)

f(x) is an even function [2014 .

x) -X -7 <x<0
X:
X O0<x<rx

a o0
fx)= -2+ » a cosnx
(x) 5 D a,

a szxdx

T

o

n=l

|
N |0

1
N|><N
1
S 3

1
N|‘§‘N
|
o
| I
Il
3

x cosnx dx

SHESEE RS

Q N

Q.3(0)]
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_ g{ sin nx cosnx}
72- o
2[ s1nn7z cCoSn coso}
= —\z -0- >
Vi n
a, = £{O+ }
7
1]

flx) = %+iiz[(—1)" ~1]eos nx
—COS nx
n

_ §+2i[( 1y -1]

£+£ _—zzcosx+0—%cos3x+0_—2zcos5x
2 x|l 3 5

) = E_i[cosx | c0s3x  cosSx +____}
2 1’ 3’ 5?
v) Find a Fourier sine series for the function
f(x) =™ for 0 <x<m
Solution: f(x) =™
Fourier sine series. [2015.

f(x)= an sin nx
n=1

b, = gje“x sinnx dx

o

2| e* i
= —|———(asinnx —ncosnx)
Tl a +n )

2 an eO
= —{ —— (asinnt—ncosnn) —— 2(o—n.cosO)}
a‘+n

mla +n

_af e
- 7Z'|:a2+n iy )+ a’ +n}

= W[l (-De ””]

f(x)= an sin nx

iﬁ{l (=1)"e*" Jsin nx
5
FON

7|l a +1

4. (v) Find a Fourier series of the function

[1 (1) e |sinx = 3{226 sinx +—
a

Q. 5(0)]
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f(x)={_1 for —mw<x<0

Solution :

1 for O<x<nm

a, ~ = .
f(x) =?”+Zan cosnx+2bn sin nx
n=1 n=1

a, = % ﬁ‘—ldx+jl.dx}

1 (4] V4
e o0t

= l[0—7r+7r—0] =0
p/a

o

1 Vi
a, =—+ I—cosnxdx+jcos nx dx
p/a

o

T
1 [ sinnx}o J{ sinnx}”
T no . no |,
1 —sinnsx  sinnrx
=—|-0 + —-ol|=o0
s n n

n
T

b :l+[j—sinnxdx+jsin nxdx}

- o

B o T
coSs nx coSs nx
+ p—
n - n o

_1[1 cosnz cosnz l}
mln n no o n
_12 2¢
m|n n
1
=~ fi—(-1
-]

a, ~ = :
f(x) =?”+Zan cosnx+2bn sin nx
n=1

=0+0+ i - ( )]smnx

n=1

Sll’l nx

2smx+0+—s1n3x+0+§sm5x+ }

smx sin3x sm5x+ }

5

[2015 (W). Q.5 (b)]
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CHAPTER-6

1. (i) Find the 1* approx. to the root of the equation : x>-4x-9 = 0 using Bisection Method.

Ans: f(x) =x-4x-9=0
Nlo) =-9<0 [2018, 1.V]
Al)=1-4-9=-12<0 '
f2)=8-8-9=-9<0
f3)=27-12-9=6>0
So, Root lies between 2 & 3.
First approx. to the root is
RIS EE NP
2 2
(i1) Write down the working procedure of Newton Raphson Method
Ans : Consider f(x) =0
(1) Find the initial & final point such that the root of f(x) lies between that pt.
If f(a) f(b)<O0.
then f(x) lies between a & b.
a+b

choose x, =

(ii) Find the 1% approx. by the formula
_Sflx,)
")
by puttingn=0, 1, 2.......
2 (a) Find a root of the equation
x- 4x-9=0 [2013,5.B]
using Bisection Method in four stages.
Ans :let f (x) = x*- 4x-9
flo)=-9<0 () () ) )+
A1) =1-4-9=-12<0 P
f2)=8-8-9=-9<0
f3)=27-12-9=6>0
So, Root lies between 2 & 3.
First approx is
a+b 2+3
xl = = =
2 2
fx)=x"-4x-9
=(2.5) -4(2.5)-9
=15.625-10-9
=-3.375(—ve)
=> The root lies between x;& 3
¥, = X +3_25+3 2222.75
2 2 2
f(x)=x"=4(x,)-9
=(2.75) —4(2.75) -9
=15.625-10-9
=-1.203125(—ve)
So, the root lies between x,& 3.

X 1 =X

n+l

2.5
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3"approx is
x,+3 27543
x3 = =
2
f(xy)=x" = 4(x;)-9
=(2.875)° —4(2.875)-9
=3.263(+ve)

The root lies between x3&x;.
4™approx is
X, +x, 2.875+2.75
(x4 ) = =
2 2

=2.875

=2.8125
(b) Find by Newton’s Method, a root of the equation
x- 3x + 1= 0 correct to 3 decimal places.
Ans if (x) = x-3x+1 =0
fiH)y=1-3+1=-1
A2) = 2°-3x2+1=3
The root lies between 1 & 2

let x, :E:I.S
2

fx,)=x)-3x,+1=(1.5) =3(1.5)+1
=-0.125

f'(x,)=3x>-3 , £'(1.5)=3(1.5) =3=3.75

f(x,)

xn+l = xn '
ACH
Putting n=0 x,=x,—

f(x,)
J(x,)
0.125

=1.5+——-=1.533
3.75
S (x)

Putting n=1 x, =x, )
f(x) =x -3x,+1
=(1.533)’ =3 (1.533) +1
=0.0036
S'(x) =3x7 -3
=3x(1.533) -3
=4.050
S (x)

Xy =X ,
S (%)

~1533- 2908

4.050
=1.532

=X, — f(x)
f'(x,)
f(x)=x"-3x+1

[2013 (w) Q. 6]



=(1.532)’ =3(1.532) +1
=-0.003592
f(x)=3x] -3
=3x%(1.532)> -3
=4.041
S (x,)

X, =X
} ’ f’(xz)
_ 1537, 0003592
4.041
=1.532+0.0000889
=1.53208

So the approx root correct upto 3 decimal places is 1.532.

C) Find the cube root of 41 using Newton Raphson Method.

Solution :
Let x= %
= x’ =41
= x —41=0
f(x) =x" —41 f(x) =3x
f(3) =(3)’ —41=14(-ve)
f(4) =(4)’ —41=23(+ve)
The root lies between 3 and 4
Let x,=3
1*approx is
ACH)
T f(x,)
L &)y
’ 3x?
- (3)’ -41
3% (3)’
=3.5185185
oy L)
f'(x)
-y — (x1)3 —41

1 2
3x;

X =X

(3.5185185)° — 41
3%(3.5185185)°

=3.5185185-

=3.4496125
X =x,— S (x,)
f'(x)
0 (x,)’ —41
’ 3(x,

2014W,Q.6
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(3.4496125)° — 41

=3.4496125— -
3% (3.4496125)

=3.448217805
(x,)
“:%_;J)
3
3_
I CA )
3><(x3)

3_

_ 3 4450175 (3:4482178) 421

3% (3.4482178)

=3.448217824
Hence the approximate root of the equation is 3.44821724.

kokok

CHAPTER-7

1. (1) Evaluate A(x+cosx), the interval of differencing being unity
Now A (x +cosx) = [x+1+cos (x+1)]—(x+cosx)
=x+1+4+cos (x+1)—x—cosx
=1+ [cos x(x+1)—cos x]

=1+Zsinx+;+x.sinx_(x+l)

2+1.sin(%)
=1+2 sin(x + %X— sin %)
= A(x+cosx)=1- 2sin(x + %)sin(%)

(i1) Prove that A = E-1

=1+2sin 2x

Now Af(x) = f(x) +h) —f(x)
= E fl)-Ax)
= (E-1) fix)
=A= E-1 (Proved)
(i)  State Lagrange’s interpolation formula for unequal intervals.
f(x)—y = (X=X )(X =X, )(X = X3)eeenes (x-x,) .

(X, =X )Xy = X5)eeiinnnnnnnn (x, —x,)
(x—=x,)(x=x,).cc... (x—x,) e N
(6, =2,)(% =Xy )eeerenennnen (x,—x,)
(x=x,)(x =x ) (X = X,)eeeee (x—x,,)
(x, =x,)(x, =X )eeerrernenn (x,—x,,)

This formula is called Lagrange’s interpolation formula
(iv)  SothatA=EV=VE

= EVf(x) = E(f(x)- f(x—h))
= Ef(x) —Ef(x - h)

[2013 (W) Q. 1(g)]

[2018 (w) Q. 1()]

[2013 (w),2018, 1(i)]

Vi) = f(x) = f(x—h)
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= f(x+h)— f(x—h+h)
=f(x+h)-f(x)
= EVf(x) = Af(x)
=EV=A
Again EV =VEf(x)=V(f(x+h))= f(x+h)— f(x)
= VEf(x)=Vf(x)

=VE=V
Hence V = EV =VE(proved)
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)]

X, +nh

J @y = 2[00, 42,0401+ 7y ===, )+ 200y === 4,)]

This is known as the Simpson’s one —third rule or simply Simpson’s rule.
(vi)  Show that E'=1-V [2017(w) Q. 1 (vii)]
Vi) = f(x) - f(x=h)

= f(x)=E"' f(x)
=(1-E)f(x)
=V=1-E"
=V-1=-E" =1-V = E'(proved)
(vii)  State Newton’s Backward interpolation formula for unequal intervals.
(X=X,) (X=X )X =X, 4) o2
P(x) =f o=V : 1 vef 2017 (w CAx
(X) nt /1h nt ZZhZ n [ ( ) Q ( )]
4 +('x_xn)(x_xn—l)_;___('x_xl)vnf;l
Zn.h

This is known as Newton’s Backward interpolation formula for equal intervals.
2.(1) 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 y; and y,.
The following is the difference table.

X ¥ Afx) Xfx) Xfx) A'f(x)
0 6
5 10
4 yi-14
10 Vi y1-10 272 3, 41-3y; Yat6y1-102
15 17 17-y T34 Y2 +3y1-61 143 dod
20 » 17 o 82-3y,71 BRI
48 -2y,
25 31 31-»

Equating the 4™ difference to Zero, we get
y,+6y, -102=0
143 -4y, — 4y, =0
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(i)

Ans :

=4[6y,-y,-102]=0-—————— 1)

—4y, -4y, +143=0-———(2)

(+)

20y, +0—-265=0

= 20y, =265
265 _
i 20

2:13.25
4

~.equation (2) = —-4-13.25-4y, +143=0
= —4y,-53+143=0
= -4y, =-90

\O
[e)

= 272225

Sy =13.25 and y, =225
Using Newton’s forward formula, find the value of

A1.6) if [2017(w) Q.2(h)]
x= 1 14 18 22
f(x)=349 482 896 6.5

The difference table is
x|/ Afx) A’fix) A*flx)

1 3.49

1.4 4.82 1.3 -0.19

1.8 5.96 1.14 06 -0.41

2.2 6.5 0.54

Using Newton’s forward interpolation formula we have,

£ ) = £5) + - ap )+ D R ) +

Here x, + uh =1.6
= 1+u(0.4)=1.6(h=0.4)
= u.(0.4)=1.6-1=0.6

- F(1.6) = 3.49 + (1.5).(1.33) +%(—0.191) N

3. (i) Evaluate Atanl(n_lj

Ans :Atan™ [H—_IJ

(1.5)(1.5

~1)(1.5-2)

=3.49+1.995+ =272 (<0.19) +

Z3
0.5.1.5

x (=0.41)

u(u—1)u-2) A

Z3

(1.5).(0.5).(=0.5)
6

(~0.41)

=5.485-0.07125+0.025625=5.439375=5.44

n

n

~ tan! n+h
n+

—1) 1(;1—1
=tan
h n

J

f(x,)

[2014 (w) Q. 6(a)]
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(ii)

n+h—1_n—1
gl n+h n
= tan 1+n+h—1 n—1
n+h n
~ tan”! n+nh—n—n>—nh+n+h/nn+h)
n+nh+n’—n+hn—h-n+l
n(n+h)

~ tan”! h 2n* +2nh—-2n—-h+1
n(n+h) n(n+h)

:tan"l{ 3 h }
2n” +2nh—-2n—-h+1

4
Evaluate _[exdx
0

[2014 (W) Q. 4(b)]

Using Simpson’s 1/3" rule, taking h =1

Ans : Divide the interval (0, 4) into 4 parts each of width h =.1
The values of f{x) = e" are given below.
X 0 1 2 3 4
fx) e’ ¢! e’ e ¢’
=1 =2.72 | =7.39 | =20.09 | =54.6
Yo Y Y, Y3 Yy

By Simpson’s 1/3" rule.
4
« h
[erdx = 3106 + YD)+ 40 +Y5) + 2y, ]
0

= %[1 +54.6 + 4(2.72 + 20.09) + 2 x 7.39]

= %[55.6 +4(22.81)+14.78]

:%[161.62]: 53.87

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

X :5 6 9 11
y:12 13 14 16
Here x,=5, x1=6, x=9, x3=11
andy, =12,y =13, y,=14, y3=16

putting x = 10 and substituting the above value in Lagrange’s formula we get

x—x)(x—x)(x—x x—x,)(x—x,)(x—x
— ( 1)( 2)( 3) -f(xa) + ( o)( 2)( 3) -f(x1)

(x, = x)(x, = x,)(x, = x;) (o = x,)(xX, = X,)(x; = x3)

are given.

[2015(w) Q. (6)]

y

(x=x,)(x—x)(x—x;) L)+ (x—x,)(x—x)(x—x,) S(x)

(o, = x,)(x, —x,)(x; — x3) (o3 = x, )3 = x,)(x3 —x,)

_(10-6)10-9)10-11) |, (10-5)(10-9)(A0-1D) |,
 (5-6)(5-9(5-11) (6-5)(6-9)6-11) °
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, (10-5)10-6)10-11) , (10-5)(10-6)10-9)
(9-5)9-6)(9—11) (11-5)11-6)(11-9)

__ 4D, SLED 54D |, 54l
(—D.(=4).(=6)  1(=3)(=5)  43(=2) 652

—-48 (—65 —-280) 320
—24(15)(24) 60

=2-433+11.66+5.33

16

=14.66

y=f(x)=f(10)=14.66

(i)  Evalate | 1 dxzusin g. [2018(w) Q2 ¢g |
+Xx

o

1) Trapezoidal rule

i) Sympson’s one-third rule, taking 4 :%

Hence compute approximate value of 7 in each case.
Ans : Here the given integral is
1
1
J- >-dx
I+ x

o

Divide the range into four equal parts each of width 4 = %

Clearly,h:l.'.n:x”_x":ﬂ:
4 h 1/4
Hencen =4
X 1
y_1+x2
x=0 v, =1
! y = 1 16
1 1 2 19
X, 1 1+(1j 17
4
2.1 1 4
27,75 Y3 = (ljz_s
1+ —
2
4 * (3)2 25
I+~
A 4
X4:Z:1




1
ST
1) So by Trapezoidal rule.
X, +nh
’ h
[rae=Z[0,+3,)+ 200+ 3+ - - = + .

‘XO

1
1 h
_[1+x2 dx :E[(yo + 1) +2(, +y, +y3)]

x()

h[ 1) (16 4 16)
=—||1+=[+2] =+=+—
2{ 2 17 5 25

1 1|3 16 4 16

=——| =42 =+—-+—
42{2 (17 5 25)}
=0.7828

i) Simpson’s 1/3 rule

X, +nh

Jrae=310,+ v+ 400+ 7+ 23]

=L 1+l +4 E+E +2.i
4.3 2 17 25 5

=é.[1.5000 +4x1.5811+1.6]

_ 1 94044 —0.7854
12

Hence simpson’s 1/3 rule for four ordinates (n=4), t = 4 x 0.7854 =3.1416

5. (i) Evaluate Altan'x) [2015 Q. 6(a)]
Solution : A(tan*1 x)
=tan"' x(x+h)—tan"' x

—tan’l_ x+h—x
1+ (x+h)x

h
=t -1 — h=1
n 1+x7 +th t=1)

=tan"' +j =tanl(2;j
l+x"+x x +x+1




(i1) obtain the function whose first difference is 2x°+ 3x%- 5x + 4

Solution Af(x)=2x" +3x" —5x+4
= A[x] + B[x)* + C[x]+ D
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

Af(x)=2[xT] +9[x]* +0.[x]+ 4
= Af(x)=2[x]’ +9[x]’ + 4

Integrating both sides

IPY LIPS
=f(x)=2 4 +9 3 +4[x]+k

= %[X]4 +3[xT +4[x]+k

[2015 Q. 6(a)]
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