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Unit I

Limit, Continuity, Differentiability and Mean Value Theorem

Q.1  Objective Questions Marks - 02

. X" —4x-5 .
1. lim—————— is equal to
=5 x° +2x-35

a) 1 b) 1 c)_—1 d) none of these
2 2
2. lim <% s equal to
x>l x — 1
a) 0 b) 1 c)-1 d) none of these
3. Evaluate lim>— tzm al
x—0 X
-1 1
a) — b) — c) 0 d 1
) 3 ) 3 ) )
4. The value of the 1im10g(51ﬂ
=0 Jog(sin x)
a)?2 b) 0 o)l d)-1
X"
5. lim— is equal to
X—>0 e
a)l b) -1 c)2 d)o
6. log(sin ax) ,(a,b>0) is equal to

*-0 log(sin bx)

a) -1 b) 1 c) 0 d) none of these
7. ljrr(}x logx 1isequal to
a)0 b) 1 c) 2 d)-1

8. lim{l— .1 } is equal to
0 x sinx

a) 0 b)l c)-1 d) none of these



10.

11.

12.

13.

14.

.1 1 .
hm{—— . J is equal to

x>0 x e —
-1 1
a)l b) — c) — d)o
) ) 3 ) 2 )
ling x* isequal to
a) 1 b) -1 c)2 d) none of these
lim (tan x)lanzx is
x4)”4
a)e b) 1 c) -1 d)—e
e e
f(x)—xsinl for x#0 and
The function B x ’
f(0)=0 ,for x=0

a) Continuous and derivable
b) Not continuous but derivable

¢) Continuous but not derivable

d) Neither continuous nor derivable at the point x =0
f(x)=x’ sinl for x#0 and

The function B x ’ is
£(0)=0 ,for x=0

a) Continuous and derivable

b) Not continuous but derivable

¢) Continuous but not derivable

d) Neither continuous nor derivable

For which value of ¢ € (a,b), the Roll’s theorem is verified for the function

2
f(x)= log{;(aia:)} defined on [a,b]
a) Arithmetic mean ofa &b  b) Geometric mean of a & b

c) Harmonic mean ofa & b d) None of these .



15.

16.

17.

18.

19.

20.

21.

For which value of ¢ e (a,b)=(0,27), the Rolle’s theorem is applicable for

the function f(x)=sinx ,in [O, 27z]

a) 0 b)

I

T T
c) — d) —
)2 )3

For which value of ce (0,%) , the Rolle’s theorem is applicable for the
function  f(x)=sinx+cosx in {0, %}

/A

2)0 b) 7 @% d)

K]

For which value of ¢ e(1,5), the Rolle’s theorem is verified for the function
f(x)=x"—6x+5 in[l,S]
a)l b) 2 c)3 d) 4

for which value of ce (-2, 3) . the L.M.V.T. is verified for the function
f(x)=x"-3x+2 in[—2,3]

1 -1
a)l b) — c) — d)o
) ) 5 ) 5 )
L.M.V.T is verified for the function f(x)=2x"—7x+10 in[2,5]

5 1 7
2 b) 2 )0 d) 5

For which value of ce (0,%) C.M .V.T. is applicable for the function

f(x) =sinx , g(x)=cosx in [0, /2]

2)0 m% o) 2 d)

6

NI

If the C.M.V.T. is applicable for the function

f(x)=¢" , g(x)=¢™,in[a,b] find the value of c € (a,b)

a) a er b b) Jab c)at+b d) none of these



22,

23.

24,

25.

26.

27.

28.

29.

30.

If the C.M.V.T. is applicable for the function

f(x) =1/x> , g(x)=1/x,in[a,b] find the value of C.

a) a ; b b) Jab c) azilz d) none of these
If f(x)= % ,Xx#5 1is continuous atx =5 then find f(5)
a) 5 b) -5 c) % d) _?1
If f(x)= (1[__8—121;);2 ,X # % is continuous at  x =% then f(n/2) is
a) % b) % o)1 d)-1

If f(x)= l_s;oj al ,x# 0 1is continuous at x = 0 then value of f(0) is
a)0 b) 1 c)-1 d) none of these

If f(x)= a; :aa ,X#a 1s continuous atx = a, then find f(a)
a) a“loga b) —a“loga c)loga d) none of these

Evaluate limsinxlogx

x—0

2) 0 b) 1 0)-1 d) %
Evaluate ling tan xlog x
a)0 b) 1 c)-1 d) none of these

. 1 1 .
hm[ - —J is equal to

=1 logx x-—
-1 1
a) — b) — )2 d)-2
) )5 ) )
1 I-cosx
lim(—j is equal to
x=>0\ x

a) -1 b) 1 c)2 d)



31.

32.

33.

34.

35.

Evaluate lim,_,(x —a)®*~®

-1
a —_—
) 2

1
b) —
)2

1

Evaluate lim,._,, (— -

-1
a —_—
) 2

Evaluate
a)-1

If flx)=

f(3)

2
a J—
)3

Evaluate

a) 1

x—2
1

b) —
)2

lim(1 + x)~

X—>0

b) 2

sin4(x—3)

x2=2

1
b) —
3
) x _esinx
lim -
=0 x —sIn x

b)-1

c)1

1
log (x—1)

c)1

c)

,X#3 is continuous at pointx =3 find

N | W

)

-2

d)-1

d)-1

d 1

d) none of these

d) -2



Q.2 Examples Marks — 04

tanx—x

1. Evaluate lim -
=0 x —sin x

2. Evaluate limﬁ
0 Jog(1+x)—x

3. Evaluate limw

-0 Jog(tan x)

4. Evaluate lim (L —cot? xJ

x—0 2

x
x tan(”%a)
5. Evaluate lim (2 - —j
xX—a a
6. Evaluate ljng(cot x)" , x>0
1
7. Evaluate lin(}(cot x)A)gx

e
.\ oo
8. Evaluate lim {— —tan x}

x>0

9. Examine for continuity, the function
x2
f(x)=—-—a, for 0<x<a
a
=0, forx=0
(13
=a-— , forx>a
X

10. Using e€—0 definition, prove that

1
f(x)=x>cos— , if x#0 _ _
X 1s continuous at x =0

11.  Examine the continuity of the function

7( )_£ if x#0
x_e%Jrl, vy at the point x = 0.

=0 , if x=0



12.

13.

14.

15.

16.

17.

Examine the continuity of the function

2

f(x)zx _9, for 0<x<3
x-3
=6 , for x=3
=8—L—§, for x>3

at the point x = 3.

Examine the continuity of the function

2

f(x)=%—4, for 0<x<4
=2, for x=4

-—, for x>4
X

at the point x = 4..

If the function

f(x)=sm4x+a, for x>0
S5x

=x+4-b, for x<0

=1 , for x=0

is continuous at x = 0 , then find the values of a & b.

If f(x) is continuous on [—7,7]

f(x)=—-2sinux, for —ESXS%

: - V4

=asinx+/f , or —<x<—

P Jor = 2

= COS X, for %Sxﬁﬂ
Find a&p.

Define differentiability of a function at a point and show that f(x) = |x| is

continuous, but not derivable at the point x = 0.

Discuss the applicability of Rolle’s Theorem for the function

f(x)=(x—a)"(x—b)" defind in [a,b] where m, n are positive integers.



18.

19.

20.

21.

22,

23.

24.

25.

26.

27.

28.

29.

Discuss the applicability o Rolle’s Theorem for the function

f(x)=e"(sinx—cosx) in {%,5777} .

Verify Langrange’s Mean Value theorem for the function

f(x)=(x-1)(x=2)(x—3) defined in the interval [O, 4] .

Find @ that appears in the conclusion of Langrange’s Mean Value theorem

for the function f(x)=x",a=1h= % .

a - _ b-a .
2<tan1b—‘[an1a<—2, if0<a<b.
I+a

Show that lb

And hence deduce that 2+ 3 <tan™ 4 <Z4 1
4 25 3 4 6

For 0 <a<b , Prove that 1— < logé < 2—1 and hence show that

a a
1 6 1
—<log—<—
6 5 5
b_a - -1 - 1 —a
If <a<b<l , then prove that = <sin b—sin" a< =
l-a 1-b

-1

_<_
4°6

T 1 .
Hence show that g ———<sin

1
23 Jis

Show that —> 5 <tan'x<x, x>0
1+x
x° x2
For x>0 , prove that x—— <log(1+x)<x—
2 2(1+x)

Separate the interval in which  f(x)=x’ +8x” +5x—2 is increasing or

decreasing.

Show that —— <log(l+x)<x, Vx>0
1+x

1 tan~' x
- <
1+x X

Show that

<1, Vx>0

With the help of Langrange’s formula Prove that

J— a_
2,3 <tana —tan f < zﬂ, whereQ < f<a <
cos” f cos” 2

T




30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

fO-SO_J© e ey

Verify Cauchy’s Mean Value theorem for the function

f(x) = sinx, g(x)=cosx in0<x< %
Show that w=00t9, where 0<a<9<,8<£
cos f—cosa 2

If f(x)= L and g(x) = 1 in Cauchy’s Mean Value Theorem, Show that
X

xZ
C is the harmonic mean between a & b.
Discuss applicability of Cauchy’s Mean Value Theorem for the function

f(x)=sinx and g (x)=cosx in [a,b] .

Verify Cauchy’s Mean value theorem  f(x) = vx, g(x) = 1 in[a,b]

Jx

Find ¢ €(0,9) such that

d =2-
2©)-g(0)  g'c) and - gl)=2ox

Discuss the applicability o Rolle’s Theorem for the function

f(x)zlog{x%rlz} in (3.4) .
X

Verify Langrange’s Mean Value theorem for the function
f(xX)=x(x-D)(x-2) in {0, %}

Discuss the applicability o Rolle’s Theorem for the function
7T

veoscin | T
f(x)=e"cosx in {2 ,2} .

Verify Langrange’s Mean Value theorem for the function

f(x)=2x>-10x+29 in[2,7] .



Q.3 Theory Questions Marks - 04/ 06

1. If a function f is continuous on a closed and bound interval [ a, b] ,then show

that f is bounded on [a, b].

2. Show that every continuous function on closed and bounded interval attains its

bounds.

3. Let f: [a,b] — R be a continuous on [a ,b] and if f(a) <k < f(b), then
show that there exists a point ¢ € (a,b) such that f (x) =k.

4. If f (x) is continuous in [a, b] and f(a) # f(b) , then show that f assume
every value between f (a) and f (b).

5. If a function is differentiable at a point then show that it is continuous at that

point. Is converse true? Justify your answer.
6. State and Prove Rolle’s theorem OR

If a function f(x) defined on [a,b] is

i)continuous on [a,b] ii) Differentiable in (a, b) iii) f(a)=1(b)

then show that there exists at least one real number ¢ € (a,b) such that £°(¢)=0.
7. State and Prove Langrange’s Mean Value Theorem. OR

If a function f(x) defined on [a,b] is 1) continuous on [a,b]

i1) differentiable in (a, b)
then show that there exixt at least one real number c € (a,b) such that

rio-LO-1@
—a

8. State and Prove Cauchy’s Mean Value Theorem. OR
If f(x) and g(x) are two function defined on [a,b] such that
1) f(x) and g(x) are continuous on [ a, b]
i1) f(x) and g(x) are differentiable in (a,b)
iii) g'(x)#0, V xe(a,b)

then show that there exist at least one real number ¢ € (a,b) such that

f'©_fb)-f(a)
g') gb)-gla)




10.

11.

12.

13.

14.

15.

16.

17.

State Rolle’s Theorem and write its geometrical interpretation.

State Langrange’s Mean Value Theorem and write its geometrical

interpretation.

If f(x) is continuous in [a,b] with M and m as its bounds then show that f(x)

assumes every value between M and m.

Using Langrange’s Mean Value Theorem show that

cosal —cos bl

<b-a,if@=0
5 if

If f(x) be a function uch that f'(x) =0,Vx € (a,b) then show that

f(x) is a constant in this interval.

If f(x) is continuous in the interval [a,b] and f'(x) > 0,Vx € (a,b) then show

that f(x) is monotonic increasing function of x in the interval [a,b].
If a function f(x) is such that 1) it is continuous in [a, a+h]

ii) it is derivable in (a, a+h)

iii) f(a) = f(ath)
then show that there exist at least one real number & such that f'(a +6h) =0,
where 0<6 <1.
If the function f(x) is such that 1) it is continuous in [a, ath]

ii) it is derivable in (a, a+h)

then show that there exists at least one real number € such that

fla+h)= f(a)+hf'(a+6h), whereQ <6 <1

If f(x) is continuous in the interval [a,b] and f'(x) <0, Vx € (a,b) then show

that F(x) is monotonic decreasing function of x in the interval [a, b].



Unit II
Successive Diff. And Taylor’s Theorem,

Asymptotes, Curvature and Tracing of Curves

Q-1.Question (2-marks each)
1. State Leibnitz theorem for the n” derivative of product of two functions.
2. Write n” derivative ofe™.
3. Write n” derivative of sin(ax +b).
4. Write n” derivative of cos(ax +b).
5. State Taylor’s theorem with Langrange’s form of reminder after n” term.
6. State Maclaurin’s infinite series for the expansion of f(x) as power series in
[0,x].
7. Define Asymptote of the curve.
8. Define intrinsic equation of a curve.
9. Define point of inflexion.
10.  Define multiple point of the curve.
11.  Define Double point of the curve.
12.  Define Conjugate point of the curve.
13.  Define Curvature point of the curve at the point.



Q-2 Examples

10.

11.

12.

X +4x+1
If y=——+—————, find y.
Y X+2xr—x-2 find ",

If y=e“cos’xsinx, find y,.
If y=x’sinBx+7), find y,.

y=(sin"' x)> Provethat

(l_xz)yn+2 _(2n+1)yn+1 _nzyn :0

If

If y=cos(msin”' x) Prove that
(1 _xz)yn+2 - (2” + l)xyn+1 + (n/l2 - nz)yn = O

If y=tan(logy) Prove that
(1 +x2)yn+l + (2nx—1)yn + n(n _l)ynfl = 0

If y%n +y%’ =2x Prove that
(x2 -Dy,,+@2n+Dxy,,, + (n2 - mz)yn =0

If cos‘l(%) =log(9%)n Prove that

xzyn+2 +(2n+Dxy,,, + 2n2yn =0

2
X

Find if y=————
iy (x+2)(2x+3)
Find y, if y=cos*x

If y=acos(logx)+bsin(logx) Prove that
xzyn+2 + (27’l + 1)xyn+1 + (n2 + l)yn = 0

If y=tan"'x Prove that
(1+x*)y, , +2(m+1Dxy,, +n(n+1)y, =0

( 4- marks each)



13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

Find y, if y=e"logx

Find y, if y=cosxcos2xcos3x

If y=sin®xcos’x Prove that

Yo = gn .cos(4x+”%)

If y=(x*-1)" Prove that
(x> =1y, +2xp,,, —n(n+1)y, =0

If yze"’m?l}c Prove that

(x2 - l)yn+2 - (2}1 + l)xynﬂ - (n2 + m2 )yn = O

If y=(x+\/x2—a2) Prove that

(x*=a*)y,,, +Qn+xy,, +(n° —m’)y, =0

If y=sin(msin™' x) Prove that

(l_xz)yn+2 _(2n+1)xyn+l _(n2 _mz)yn = O

If y=cos(logx) Prove that

x2y71+2 + (2}’1 + l)xynﬂ + (n2 + l)yn = 0

Use Taylor’s theorem to express the polynomial 2x’ +7x* +x—6 in powers

of (x-2).

o . r
Expand sinx in ascending powers of (x A )

Assuming the validity of expansion , prove that

3

¥ X
e'cosx=l+x——-—"—-—+

3

4
X

6

5
X

30



24,

285.

26.

27.

28.

29.

30.

31.

32,

33.

34.

3S.

36.

37.

38.

39.

40.

Assuming the validity of expansion , prove that

Expand log(sinx) in ascending powers of ( x- 3).

Expand tanx in ascending powers of (x - % )

Prove that tan ' x=x— %x3 + lx5 -------- and hence find the value of 7
X X x’

Prove that sin'x=x+122—+12.32 - +1°.3%.52. =
3! 5! 7!

Use Taylor’s theorem ,Evaluate

lim

2(tanx—sinx)—x

x—0 x5

Expand e in ascending powers of ( x- 1).

Expand 2+ x* —3x° +7x® in power of (x-1).

Obtain by Maclurin’s theorem the first five term in the expansion of

log(1+sin x) .

Obtain by Maclurin’s theorem the expansion of log(l+sin’ x) upto x*.

Assuming the validity of expansion , prove that

sinx

Find the asymptotes of the curve

Find the asymptotes of the curve

Find the asymptotes of the curve

Find the asymptotes of the curve

Find the asymptotes of the curve

Find the asymptotes of the curve

1
e =ltx+—x"——x'+————
2

X
d x* -4

2
y=x-2+

x+9
y=3x-x




41.

42,

43.

44.

45S.

46.

47.

48.

49.

50.

51.

52.

53.

54.

5S.

56.

57.

58.

Find the differential arc and also the cosine and sine of the angle made by the

tangent with positive direction of X-axis . for the curve y* = 4ax.

Find the differential of the arc of the curve 7 =acos’ (%) .Also find the sine
ratio of the angle between the radius vector and the tangent line.

Find the point on the parabola y* =8x at which curvature is 0.128.

Find the curvature of > =24’ cos 20, at O=r.

Find the curvature and radius of curvature at a point “t” on the curve,

x=a(cost+tsint), y=a(sint—tcost).

Find the curvature of the curve, y=x—x> at P(1,0).

Find the curvature of the curve, y = x* —4x’ —18x”> at origin.

Find the curvature of the curve, 1’ =x at P(1,1).

Examine for concavity and point of inflection of Guassian Curvey = e’
Trace the curve  y=(x—1)*(x+2)

Trace the curve y = x(1—x)’

Find the asymptotes parallel to co-ordinate axes for the curve

P =a?)=x
Find the radius of curve of y=ctany .

Show that the curvature of the point (3% ,3% ) on the folium

82

a

X+ =3axy is

13,
Find the point on the parabola y* =8x at which radius of curvature is 7 s .
Examine the nature of the origin of x* + )’ —3axy =0.
Trace the curve x’ + y° =3axy .

Trace the curve xy* = a’(a —x).



Unit 11T

Integration of Irrational Algebraic and Transcendental Functions,

10.

11.

Applications of Integration

The  proper  substitution

J‘ dx P

(px+ q)\/ ax+b
dx

Evaluate | ——

I x\x’ -4

Evaluate J.

dx
(1-3x)Vx+2

Evaluate J.

dx
(2-x)VJ1-x
dx
Evaluate | ——
J. xvV3x+2
Evaluate I

dx
(1-2x2-x

dx
Evaluate J.—
(2x=3)Wx

Evaluate J.

dx
(4x+DVx—-2

cos x.dx

Marks - 02

for the integral of the type

Evaluate j

e dx

Evaluate J- 20 +3) \/ex ~

7

(2sinx—1)x/2—sinx

Reduction formula for I sin” xdx is————

0



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

™
Evaluate Jsing XX = e
0

7
Evaluate J- sin® xdx
0

A
Evaluate J sin’ xdx
0

Reduction formula fpr | cos” xdx =—-——-—

%
!

Evaluate | cos® xdx

%
!

Evaluate | cos’ xdx

o=t

Evaluate | sin*2xdx

7
!

s X
Evaluate |sin’ de

S =33

a 5
X
Evaluate | ————dx
!). / @t —x°
dx

Evaluate | ———
(a2 +x2 )4

S ey 8

dx
(1+x° )/

Evaluate J.

0
Evaluate J.sin3 x.cos* xdx
Evaluate Isiné x.cos’ xdx

Evaluate Isin“ x.cos® xdx

Evaluate Isins x.cos’ xdx



27.

28.

29.

30.

31.

32.

33.

34.

3s.

36.

37.

38.

39.

Evaluate | sin’ x.cos®* xdx

o =3t

Evaluate | sin® x.cos® xdx

o=t

Evaluate | sin* x.cos® xdx

o=

Evaluate | sin’ x.cos’ xdx

st

The  proper  substitution for the integral of the  type

dx .
J( 2 \/ 2 15
px°+gx+r)Nax +bx+c

The length of the arc of the curve y = f(x) between the points x =a,x=b is
givenby S = - with usual notation.
The length s of the arc of the curve x = f (t) ,y = w (t) between the points

where t=a,t=Db isgivenby S= -------m---- with usual notations.
The equation of the Catenary is ----------
The equation of the Astriod is ----------

The volume of the solid generated by revolving about X-axis , the area
bounded by the curve y = f(x) , the X- axis and the ordinate x = a,x= b is

given by V = --memeemee - with usual notation .

The volume of the solid generated by Revolving about X-axis ,the area
bounded by the curve x = g (y) , the Y-axis and the abscissas y =c ,y =d is

given by V= —-—-ememe - with usual notation .

The volume of the solid generated by revolving about X-axis , the area
bounded by the parametric curve X = ¢ (t),Y = w (t) and the ordinate t= a
,t=bisgivenby V= - with usual notation .

The volume of the solid generated by revolving about Y-axis , the area
bounded by the parametric curve Y= ¢ (t),Y = w (t) and the abscissas t =

a,t= bisgivenby V= ----mmemmeev with usual notation.



40.

41.

42,

43.

44.

45.

46.

47.

48.

49.

50.

The volume of the solid generated by revolving about X-axis , the area

bounded by the curve Y; = ¢ (x),Y,= w (x) and the ordinates x = a, x =

bis givenby V = ----oeeeev- with usual notation.

The Volume of the sphere of radius a is --------------

x2 y
—2+—=1

2
The volume of the ellipsoid formed by revolving the ellipse >

Q
S

about Y-axis 1§ --------

The area of the curved surface of the solid generated by revolving about X-
axis , the area bounded by the continuous curve y = f( x) , the X-axis and the

ordinates x =a, X =bis S=-----m-emm--

The area of the curved surface of the solid generated by by revolving about
Y-axis , the area bounded by the continuous curve g = f(y), the Y-axis and

the abscissacy =c,y =d is S=----mm-memm-

The area of the curved surface of the solid generated by by revolving about

X-axis , the area bounded by the curve x = ¢(t), y = w (t), the X-axis and

. . d
the ordinatest=a ,t=bis S =-----emmmmm- where —=—————

The surface area of the sphere of radius a is -----------

Write down the parametric equation of the cycloid.

R A
. %

0
Define 1) A rectification

ii) A cap of the sphere.



Q-2

Integral of the form I 5 d
(px +qx+r)x/ax+b
dx
1. Evaluate | ————
I (x> + D/x
dx

2. Evaluate J.

(x* =2x+2)0x—1

dx
(2x* =2x+1)v/2x -1

3. Evaluate J.

4. Evaluate J. 5 dx
(x +5x+8)\/x+3
dx
5. Evaluate
J. (x> —2x+2)Wx~-1
dx

6. Evaluate J.

(x> —4x+5)x -2

dx
px+q)\/ax2 +bx+c

Integral of the form I
(

7. Evaluate I

dx
Nt +x+1

8. Evaluate '[

dx
(I-x)Wx*+1

9. Evaluate I

dx
xNxi+x+2

10. Evaluate J.

dx
(I-x)Vx*+2

11. Evaluate j

dx
(1-2x)Vx* +x
dx
12. Evaluate Im

dx

13. Evaluate J. = 1)\/x2 o

(4-marks each)



14. Evaluate j

dx
xV1-2x—x*

15. Evaluate j

dx
(x+DVx* +x+1

dx
( 2 \/ 2
px"+gx+r)ax® +bx+c

Integral of the form J.

16. Evaluate J-

dx
(1+ x> )W1-x>

17. Evaluate J‘L

(x> +4)x* +1

18. Evaluate J.

dx
(x> =DVx* +1

19. Evaluate jL

(X* +2)x" +1

Reduction formula type examples-

V5
20. Evaluate J‘L

2 (14 XV —x2

1
21. Evaluate j x% (1- x)% dx

0

22. Evaluate J.x4 a® —x*dx
0

4
X

1-x*

dx

1
23. Evaluate I
0

dx

24. Evaluate | ———
'([(1+x2)%



25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

3s.

36.

37.

38.

Evaluate

Evaluate

Evaluate

Evaluate

Evaluate

Evaluate

Evaluate

Evaluate

Evaluate

Evaluate

Evaluate

Evaluate

4
Show that Ix2\/4x—x2dx =107
0

J. x dx
0 \ll—xz

1
Ixéx/l—xzdx
0

2
) /1+x2dx
1-x

xvV4x—x"dx

© 3

X

S SN
2 (14372

)
J‘ X
0

(I+x )/

2

®© 5
J.(lerxzj x

0

show that Ix Nx—xtdx =



39.

40.

41.

42.

43.

44.

45.

; > 27x
show that J.x 6x—x dsz

2
show that Ix3 N2x—x2dx = 7?”
0

sinnx

Letl, = f —dx,n>1 show that

2 i _1 M .. .
I,= CLLIGbE I,.1 Where n is a positive integer.

Show that | Xy —2{5”15)‘ sin 3x

+sinx
sin x

Hence Show thatj sin 6.x

0

dx=0

sin x

Show tha tJ- sm7x =2 sin 6x N sin4x N sin 2x +£

sin x 6 4 2 2
Hence Show that'[ sin 7x dx=r

o sinx

Let I, = _[ Slr_l 22x dx,

sinx

Show that 1,,=2 sin21x + sin19x +1,
21 19

sinSx

Show that I dx =sin2x(3—-2sin” x) + x

sin x



Q3.

(6-marks each)

Reduction formulae

Evaluate I sin” x.cos” xdx, where m, n are positive integers.

7
Evaluate j. sin” xdx, where n is positive integers.
0

Evaluate | cos” xdx, where n is positive integers.

o=

7
Evaluate J. (sinx)".(cosx)"dx, where m and n are positive integers.
0

° 1 : o
Evaluate j ————dx, where n is a positive integers.
0

(1+ x> )H%

Application of Integration.

Rectification —

Show that the length of an arc of the parabola y* =4ax cutoff by the y = 2x
is[ﬁ +1og(1+ﬁ)].
Show that the length of an arc of the parabola x* =y form the vertex to any

extremity of the latus rectum is L + % log(1+ V2 ).

22

Show that the length of the arc of the curve y=x" cutoff by the line

x—y=0is i[2x/§+log(2+\/§)].

Find the length of an arc of the catenary y = %(e% + ef% ) measured from the

vertex (0, ¢) to any point (X, y ).



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Find the length of an arc of the curve y =sin"'e"' between the points where

Using theory of integration , obtains the circumference of the circle

x> +y° =25.

Find the length of an arc of the cycloid
. p 0 .0

x=a(@—-sinf),y=e COSE_ 2sm5 between the cups@=0 and 6=2r.

Find the length of an arc of the curvex=e¢’ (sin g +2cos gj ,

y=eé’ (cosg —2sin gj between the cups@=0 and O=r.

Find the Ilength of an arc of the curve x=a(2cosd—cos26),

y =a(2sin @ —six26), measured from the points, where =0 and O=ris

89.

Find the length of an arc of the curve x=a(cosf+0Hsinb),

y =a(sin@—6Ocos), from the points, where@ =0 and 6=2rx is 2n’a.
Volumes of Solids of Revolution
Using theory of integration , show that the volume of sphere of radius ‘a  is

%ﬂ'a%ubic units .
x2 2
Show that the volume of solid genered by revolving the ellipse—erZ/—2 =1,
a

.. 4 . .
about X-axis 1s§7mbzcubzc units .

Find the Volume of the solid formed by revolving the arch of the cycloid
x=a(@—-sind),y=a(l—cosd) about its base.

The area enclosed by the hyperbola xy = 12 and the line x +y =7 is revolved
about X-axis , Show that the volume of the solid generated is %cubic units

Compute the volume of the solid generated by revolving about Y-axis , the

region enclosed by the parabolas y = x* and 8x = y°.



Areas of surface s of revolution-

21.

22,

23.

24,

25.

The are of the parabolay® =x between the origin and the point (1,1) is
revolved about X-axis , Find the area of the surface of revolution of the solid

formed .

Find the surface area of the solid generated by the revolution about the X-axis

3

of the loop of the curve x =%, y :t—?.

The arc of the parabola y* = 4x between its vertex and an extremity of its latus
rectum revolves about its axis. Find the surface area traced out.

If the segment of a straight line y = 2x between x = 0 to x = 1 is revolved
about Y-axis .show that surface area of the solid so formed is

4\/§7z square units .

Find the area of the surface generated when the segment of the straight line

y =x between x = 0 to x = 1 is revolved about Y-axis.



Q-1

10.

11.

12.

Unit -1V
Differential Equation of First Order & First Degree

04 or 06 Marks

Explain the method of solving homogeneous diff. Equation of the type
Mdx + Ndy =0, where M = M(x, y), N=N(x, y)
Explain the method of solving non-homogeneous diff. Equation

d a,x+biy+c
Y= DT where ay, by, ¢4, a2, by, ¢, are real numbers.
dx ayx+byy+c,

Explain the method of solving exact diff. Equation Mdx + Ndy =0,
where M = M(x, y), N=N(x, y)

If the diff. Eq. Mdx + Ndy = 0 is homogeneous then = 0 is an

Mx+Ny
integrating factor, where Mx + Ny # 0 and M = M(x, y), N =N(x, y)

If the diff. Eq. Mdx + Ndy = 0 is of type fi(x, y)ydx + fo(x, y)xdy = 0 then
1
Mx—Ny

= 0 is an integrating factor, where Mx - Ny # 0.

0M 0N

IF 9y N 0x is a function of x alone then el

(x)dx js an integrating factor of

equation Mdx + Ndy =0 where M = M(x, y), N=N(x, y)

oN_om

IF axl;ay is a function of y alone then el FMay is an integrating factor of
equation Mdx + Ndy =0 where M = M(x,y), N=N(x,y)

Solve the linear diff. Equation % + Py =Q, where P & Q are functions of x
only.

Solve the linear diff. Equation g—; + Px = Q, where P & Q are functions of y

only.
Explain the method of solving the diff. Equation F(x, y, p ) = 0, which is

d
solvable for p, where p = =
dx
Explain the method of solving the diff. Equation F(x, y, p ) = 0, which is
_dy
solvable for y, where p = ix
Explain the method of solving the diff. Equation F(x, y, p ) = 0, which is

d
solvable for x, where p = d—z .



Q-2 04 Marks

Solve the following differentials equations
1. sec’x tany dx + sec’y tanx dy = 0
2. y sec’x dx + (y+7) tanx dy = 0

ﬂ _ X(2logx+1)
dx siny

3. +ycosy

dyy _ ., 2 dy
4. (yxp =aly+)

5. (x*-yx?)dy + (y+xy?)dx =0
Solve the homogeneous diff. Eq.

(x*+y’)dx — 3xy’dy = 0
x2dy + (y*-xy)dx = 0
(x*+xy-y?) dy + (2xy -3y*)dx =0

L N o

xdy — ydx = /x?% + y2dx
2dy _
10. X y(x+y)/2

11. (x*-y?) dx + 2xy dy = 0

dy (x*-xy+y?)

12. Fel Xy
d 2 _ 2

30 Y&V
dx 2xy

d
14. (X2+y2) d—z =Xy

15. (x+tycotx/y)dy—ydx=0
Solve the Non-homogeneous diff. Eq.

dy (2x-5y+3)
dx (2x+4y-6)

17. 2x—y+1)dx+QRy—-x-1)dy=0

16.

dy (6x-4y+3)

18, dx (3x—2y+1)
19 ﬂ _ (x+y+1)

) dx  (x+y-1)
20. ﬂ:(x+2y+1)

dx (2x+4y-6)



dy (x+2y+3)

21 dx (2x+3y+4)
22 % B (gz;:sl))
23. g - ((ZX):-_Zij 31))
by dy_ (x-ey+3)

dx (6x—9y-1)

Solve the exact diff. Eq.

25, (x*+3y)dx+Bx+y-1)dy=0

d cosx+siny+
b, W ycosxisinyty

dx sinx+xcosy+x

27. X +y'-a)xdx+(x -y’ -b)ydy=0

28. (1 +e§) dx+[e§ (1-x/y]dy=0

29. (secx tanx tany - €*) dx + secx sec’x dy =0

30. (x> — 4xy — 2y%) dx + (v — 4xy + 2x°) dy = 0
3. (¢ +1)cosxdx+¢€”sinxdy =0

32.  (sinx cosy + ™) dx + (cosx siny + tany) dy = 0
33, [x/xZ+y?-yldx+[yJx2+y?-x]dy=0

34, [cosx tany + cos(x + y)] dx + [sinx sec’y + cos(x + y)] dy = 0
Solve the Non-exact diff. Eq.

35. (xy — 2xy?) dx — (x* = 3x’y) dy = 0

36. (x*—5xy+7y) dx + (5x* — 7xy) dy = 0

37. (x%y* +4xy +2) x dx — (x’y* + 5xy + 2 ) ydy =0
38. (3xy’—y))dx— (2x%y -xy) dy =0

39 (I+xy)ydx+(1-xy)xdy=0

40. (xy sinxy + cosxy) ydx + (xy sinxy — cosxy) xdy =0
41, y(xy+1)dx+x(1 +xy+xy)dy=0

42. (xy + 2x%y?) ydx + (xy - X’y?) xdy =0

43. (1/x+y)dx + (1/y-x) dy =0

44, 'y + X%y + xy) ydx + (xy* - X2y + xy) xdy =0
45, (x> +y%) dx —2xy dy = 0

46. (x*y*+2xy+1)ydx + (x%y’ -xy+ 1) xdy =0



47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.

(1 +xy) ydx + (1 -xy)xdy=0

(xy’ +y) dx +2(y + x +y*) dy =0

(v + 2y) dx + (xy’ +2y" - 4x) dy =0
(x-y?) dx+2xy dy=0

(3x%y" + 2xy) dx + 2x%y’ - x%) dy =0

X’y +y’) dx + (2/3 x> + 4xy?) dy =0

(x*e* - 2mxy?) dx + 2mx’y dy = 0

x*+y* +x)dx +xydy=0

(x*+y*+2x)dx +2ydy=0

(x-y?) dx+2xy dy=0

x> +xy") dx + 2y  dy =0

(2y* + 3xy — 2y + 6x) dx + x(x + 2y - 1) dy =0
2y (x+y+2)dx+ (y*—x*—4x-1)dy=0
(Ix'y +y+2)dx + (x* +xy) x dy =0

Solve the Linear diff. Eq.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

dy 2
- _ 2 — X
dx y

dy 5
- 4+ —

o FXY=x

. dy
— + 3y =cot
SInx i y = cotx

dy 4
-+ +xy' =
I 2xy +xy =0

d
3y2 d—z + 2xy3 = dxe~*"

(x%y’ - xy) dy = dx

dy _ 3,2
Xy—dX y e
d
3 = X6~ 2y)

dx

d
S=(x+3y-7)

d . .
cosx d_z + 2y sinx = sinx cosx



Solve the following diff. Eq. for x, y, p

71.  p*=5p+6=0

72.  p-1l/p=x/y—-yk
3. p(pty)=x(xty)
74. p(p-y)=x(xty)
75.  p*=Tp+12=0
76. 2y =ax/p +px

77.  dy=x'+p’

78. 3x—-y+logp=0
79. y=2px + xzp4

80. y—2px=f(xp’)

81. y=2px+pYy

82. p —2xyp+4y’=0
83. y=3px+6y’p

84. y=2px+y’p’

85. xyp2 + (x2 +xy + yz)p +x(x+y)=0
86. 3x-y+logp=0
87. y=(+px+p
88.  y’logy=xyp+p’
89. xp°=m+np



Que. 3 02 Marks

Write the definition of following

1. Homogeneous differential equation

2. Non- homogeneous differential equation
3. Exact differential equation

4. Linear differential equation

5. Bernaoll’s differential equation

6. Claraut’s differential equation

Find the integrating factor of the following differential equation

7. (1+y?) dx + (x - e ¥) dy = 0

3 dy 4 4x B 1
T dx %2417 (2413
dy

1
- —t =(1+ X
Ix  1ix PO (1+x)e" secy

d
10. (x cosx) d—z + (x sinx + cosx) y =1

dy_ s
dx Xy -Xy

11.
12 xy +y)dx+2xy* +x+yH)dy=0
13.  (x*+y*+2x)dx+2ydy=0

4.  (y'+2y)dx+(xy’ +2y'—4x)dy=0
Multiplying by appropriate integrating factor, make following diff. Eq. Exact.

15. (x’y* +2) ydx + (2 - 2x°y?) dy = 0

16. xy* +xy+ 1) ydx + (x’y* —xy + 1) dy =0
17. Bxy’ —y)) dx - 2x%y - xy*) dy =0

18.  (x*+y))dx—2xydy=0

19. (7x'y + 2xy* — x%) dx + (x* + xy) xdy = 0
20. (x2+y2+x)dx+xydy=0



Write the appropriate answer of the following, where P & Q are functions of x only.

d
21.  The diff. Eq. d—i +Pydy = Q is ——

A) Linear D. E. B) Bernaoll’s D. E.
@) Exact D. E. D) Not exact D. E.

d
22.  Thediff. Eq. (x*+7v?) d—z —xy i$ -

A) Linear D. E. B) Homogeneous D. E.

0] Bernaoll’s D. E. D) Non- homogeneous D. E.
22. The diff. Eq. (1 +xy) ydx + (1 -xy)xdy =0

A) Not exact D. E. B) Clairaut’s D. E.

O) Linear D. E. D) Non- homogeneous D. E.
24, The diff. Eq. 3 % s Ly i—z is -

A) Not exact D. E. B) Clairaut’s D. E.

O) Linear D. E. D) Homogeneous D. E.

25.  The diff. Eq. y=px+4+ p?is--
A) Non-homogeneous D. E. B) Clairaut’s D. E.
0] Bernaoll’s D. E. D) Homogeneous D. E.



Unit V

Differential Equations

Q-1. Questions 2 - Marks

1. Let f( D)y = X be the L.D.E. If x =0 with constant coefficient. Then
1) f(D)y =0 is called ---
ii) f(D)=0 iscalled ---

2. If m,m,,————- m, are n distinct real roots of A.E. f(D) =0 then G.S. of
the equation f(D)y = 0 is ---

3. If m, =m, two root of f(D) =0, then C.F.of f(D)y=01is---

4. If m =a+iff and m,=a—if3 are the complex roots of the f(D) = 0, then

G.S. of f(D)y=01is ---

5. If f(D)=(D-m)D—-m,)————— (D-m,) , then the G.S. of the L.D.E.
f(D)y=01s --- .
d’y  ,dy 20 . _
6. If el + 4d_ +4y=e"" ,then what is its complementary function ?
X X

7. If f(D?) is polynomial in D* with constant coefficients and

1
f(D?)

F(-a)*#0 then i) cos(ax + b) =?

1
f(D?)

ii) sin(ax + b) =?
8. If D :di and f(D) is a polynomial in D with constant coefficients then
X

e xV =17

i)

1
f(D)

i)y =9
/(D)

where V is function of x .



10. Let (D> +4)y=cos2x ,findP.I.

11. If D= di and f(D) is a polynomial in D with constant coefficients then
X

]% e =7?,f(a) #0
1

(D—a)y

i) e” =97
12.

inlf f(D)y=(D—-a) ¢(D) and ¢(a)+0,then e™ =7

1
J (D)

Q-2. Define the following
1. Linear differential equation with constant co-efficients of order n.
2. Associated D.E. and Auxillary equation.
3. Inverse Operator

4. Homogeneous Linear Differential equation of the order n.



Q-3. Multiple choices

2
4y _,% +4y=¢"" isa linear differential equation ,then C.F. is ----

1. If —-—
dx dx

a)(c, +c,x)e’
b)(c,x +c,x*)e"
c)c +c,)e’
d)none of these

2. If (D’+3D*+3D+1)y=e" is a linear differential equation then C.F. is

a)(ex+c,x+cx’)e
b)(c, +c,x +c;x7)e
c)c, +c, +cx)e”

d)none of these

3. If (D’ +2D+3)y=x-2x"is a linear differential equation then C.F. is ---

a)e*(c, cos J2x + ¢, sin \/E)
b)e™ +(c, cosV2x +c¢, sin V2x )
c)e (¢, cos+/2x +ic, sin V2x )
d)none of these

4. If (D*+4)y=cos2x isa linear differential equation then C.F. is ------

a)c, cos2x+c, sin2x
b)c, cos2x +ic, sin2x
¢)c, sin2x +ic, cos 2x
d)none of these

5. If (D*+2)=cos2x is a linear differential equation then P.I. is ------

xsin~/2x
a) —2 72
sin+/2x
2
xsin~/2x

2

XCcos2x
2

b)

c)

d)



2
If x* d—f+x%—4y =0 1s a homogeneous L.D.E.,then solution of L.D.E.

dx x

2 -2
a)y=ce +ce
b)y =ce* +c,e ™
c)y=ce” +c,e”

d)none of these
If (D*+4)>y=cos’x is a linear differential equation then C.F. is -------

a)(c, +c,)cos2x+(c;x +¢,x)sin 2x
b)(c, +c,x)cos2x + (¢, +¢,x)sin2x
c)(cx +c,x7)cos 2x + (¢c;x + ¢, x* ) sin 2x

d)none of these

2
If % +4y =0 is a linear differential equation then G.S. is -------
x

a)Acos2x+ Bsin4x
b)Acos2x+ Bsin2x
c)Asin2x+ Bcos4x
d)none of these

If (D*-6D+13)y=0 is a linear differential equation then G.S. is -------

a)e’* (Acos 2x + Bsin 2x)
b)e* (Acos4x + Bsin 4x)
c)e’* (cos 2x + Bsin 2x)
d)none of these

2
If x* % - 3x Z—z +4y =0 is a homogeneous L.D.E., then G.S. is ------

1) (¢ + c; log x) X
i) x> &
iii) x ¢**

iv) Z* ez



Q-4. Numerical Examples

)

2)

3)

4)

3)

6)

7)

8)

9)
10)
11)

12)

13)

14)

15)

16)

2
Solve d—J;_5d_y+6y:0
dx dx

+l2y 0

3 2
d’y 2dy+Q

+ =0
dx® T dX* dx

Solve

i y+5dy 12y =0
dx* dx

Solve 2

d4y

Solve +4y=0
dx4 y

2
Solve d— +42 dy

+4y=¢""
dx’ dx Y

2
2& Q_4y 0

Solve x .
dx dx

Solve —-+y=0
d y

Solve (D’ —6D*+9D)y =0
Solve (D*+8D*+16)y =0
Solve (D-1)*(D* +1)y =0

SOIVE: (D2 + 4)y = COS 2x

Solve d: g} pjpca dy &
dx dx

Solve d’ 2) dy —6y=e"cosh2x
dx”  dx

Solve dy 3dy+2y=e5*

dx’ dx

: =X,
Solve 4d—i}+4d_y+y:4e %
d dx

X

04 Marks



d2

17)  Solve —- -9y =e*" +x°

2
18) Solve &2 _5¥ 6y

dx’ dx
d’y d’y dy

19) Solve —+—=-——-y=coshx
dx’  dx" dx

20)  Solve ?— =(l+e')

21) Solve } e 4+x°

3

22) Solve 22 48y =x'12x41
dx

2
23)  Solve d—J;—2d—y+5y=x2
dx dx

d’y 3d2y

o e +32y y=2x"-3x"+1
X X X

24) Solve

3 2
25) Solve 42X 169V 1Y gty
dx dx dx

4 2
26) Solve 4y +8d +16=cos’*x
dx* dx*
4
27) Solve d i}—a“yzcosax
dx

4

28) Solve =1y =sin xsin2x
dx

3

29) Solve ey, y=cos2x

d 3
30) Solve & y+3dy+2y=sine"
dx? dx

2
31) Solve d—f—2ﬂ+y =xsinx
dx dx

32) Solve(D*-5D+6)y=¢"

33) Solve (D*+13D+36)y =e " +sinhx



34)
35)
36)
37)
38)
39)
40)
41)
42)
43)
44)
45)
46)
47)
48)
49)
50)
51)
52)
53)
54)
55)
56)

57)

Solve (D’ +3D* +3D+1)y=¢"
Solve (D’ —-5D* +8D—4)y =™
Solve (D* =2D+1)y=e"

Solve (D> —4D+4)y =sinh2x

Solve (D’ —4D)y =2cosh2x

Solve (D’ —5D* +8D—4)y =™ +3¢"
Solve (D’ +3D* +2D)y =x"

Solve (D> +2D+3)y =x—2x"

Solve (D> —D—-2)y=1-2x-9¢*
Solve (D’ +3D* +2D)y =x"+4x+8
Solve (D> —4D+4)y =8(x* +e’¥)
Solve (D* —3D+2)y =2x" —9x* +6x
Solve (D* —4D+3)y =2cosx+4sinx
Solve (D’ + D’ -~D-1)y =sinx

Solve (D’ + D)y =sin3x

Solve (D* +4)y =cos2x

Solve (D* —1)y = cos xcos3x

Solve (D* +4)y =sin3x+e* +x°
Solve (D’ + D)y =cosx

Solve (D*—1)y =10sin” x

Solve (D*+1)y =12cos’ x

Solve (D’ —D*—6D)y =cos x+x°
Solve (D’ —D*—D+1)y =cosh x +sin x

Solve (D> —2D+2)y =x"¢e"



58)
59)

60)

61)

62)
63)
64)

65)

66)

67)
68)
69)
70)
71)
72)
73)
74)
75)
76)
77)
78)
79)

80)

Solve (D> —4D+3)y =e" cos2x
Solve (D> —6D+13)y =e’* sin2x

Solve (D*-2D+4)y =e" cos’ x

Solve (D*-2D+1)y = izex
X

Solve (D* —1)y =x’ cosx
Solve (D* —1)y = x"sinx
Solve (D*—1)y =cosxcosh x

Solve (D* —1)y =e* cosx

x\EJ

Solve (D* +1)y =e* sinx+ e% sin (T

Solve (D’ —7D—6)y=e*(1+x%)

Solve (D*—2D°-3D* +4D+4)y =e*x’
Solve (D* —1)y = xsinh x

Solve (D*—1)y = xe**

Solve (D*+1)y =xcos’ x

Solve (D’ +4)y = xsin x

Solve (D* —1)y =x’ cosx

Solve (D* +1)y = xcos2x

Solve (D*+2D+2)y = xcosx

Solve (D* +3D+2)y =xsin2x

Solve (D> +D)y=(1+e")"

Solve (D* +5D+6)=e " sec” x(1+2tan x)
Solve (D* —2D+1) = xe"sinx

Solve (D> —9D+18)y =¢°



81)
82)
83)
84)
85)
86)
87)
88)
89)
90)
91)
92)
93)
94)
95)
96)
97)
98)

99)

Solve (D*+3 D +2 )y = sin &*

Solve (D*+3D+2)y=e®"

Solve ( D>+ 4 )y = tan 2x

Solve (D*+3D+2)y=sine ™

Solve (D*-2D +2 )y =x e cosx

Solve (D*-1)y=(1+¢™) "
Solve(X2D2+xD-4)y=0

Solve ( x°D? - 3x D + 4 )y = 2x°

Solve (D*— 1/x D + 1/x* )y = (2/x%) Logx

Solve (x*D*-xD -3 )y=x2 Logx

Solve (x°D” - 3x D + 5 )y = x” sin (Logx)

Solve [(2x+ 1 )*D*—2(2x+1)D- 12 Jy =6x

Solve [(1+x)’D*+(1+x)D+1]y=4cos[Log(2+x)]
Solve (x’D*+4xD+2)y =¢*

Solve [(2x-1)’D*+(2x-1)D -2]y=0

Solve [(3x+2 )*D*+3 (3x+2)D-36Jy=3x"+4x+ 1
Solve [( 1+x )*D*+ (1+x ) D+ 1 Jy = 2 sin[ log(1+x) ]
Solve [(x+3)'D*—4(x+3)D+6]y=log(x+3)

Solve [(x+2)’D*~ (x+2)D+1]y=3x+4



Q-5. Theory Questions 06 Marks

)

2)

3)

4)

3)

6)

7)

8)

9)

If D= di and f(D) is a polynomial in D with constant coefficients ,then
X

1 ax — 1 _ax
Prove that ¢ T Fa € if fla)#0
Prove that
1 o x"eax

e =
(D—-a) r!
o xreax

1
D" g

Hence

if f(D)=(D-a) (D) & §(a)#0

If f(D”) is polynomial in D* with constant coefficients and f(-a’)#0

then prove that %cos(ax +b)= cos(ax +b)
f(D7)

f(=a®)

If f(D?) is polynomial in D® with constant coefficients and f(-a’)#0

then sosin(ax +b) = w
f(=a’)
Prove that ————cosax = D' cos(aerZj,r eN
(D" +a”) r!2a) 2
Prove that %sinax: ) x‘ sin ax+Z ,FeEN
(D" +a’) r!2a) 2

If D= di and f(D) is a polynomial in D with constant coefficients ,then
X

ax

eV =e

1 .1
f(D) f(D+a)

Prove that V, whereV is a function of x.

d . . : :
If D= = and f(D) is a polynomial in D with constant coefficients ,then
X

Prove that xV = {x b f ’(D)} b V', where Vis a function of x.

1
f(D) f(D) f(D)

Define a homogeneous linear differential equations & explains the methods

solving it.



