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jThe figures in the right-hand margin indicate marks.
I Candidates are required to give their answers in
their own words as far as practicable.

Hllustrate the answers wherever necessary.

|

i
GROUP - A

(Differential Calculus)

i - [Marks -45]
1. Answer any one question : 15%1

| (@) (i) Showthateveryconvergent seqUence
| is bounded. Justify with the help of an .
example that the converse of this

theorem is not always true. 3+2

P.T.O.



(i) State D’ Alembert's ratio test for

convergence of positive term series.
Hence show that the series

2 3 4
x+%+5—+%+ ----------- (x;O) is con-
vergent if 0<x <1 and divergent if
x21. 2+3
(iii}y Show that the function defined by —
_x1_ , xz0
f(x) = {1+ e/%
0 , x=0
is continuous at x = 0 but not derivable
at that point. 5

(b) (i) Prove that a monotonic increasing
bounded above sequence converges to
its supremum. 5

(i) State Cauchy’s General Principle for
the convergence of an infinite series. -

oL n
n

Examine the convergence of E ™
p=l s =

2+3
(lii) In mean value theorem

f(x+h)= f(x) + hf'(x +6h), (0 <8 < 1)
1
lim 6=—j = sj
Prove that AP if f(x)= sinx.

5
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Z Aj'nswer any one question : 8x1

(2)

(b)

(i) State and prove Cauchy mean value

theorem. 4
(ii) Find the values of a and b in order that

Lt x(1+acosx)-bsinx

= 4
x—0 3

(i} Find the value of y, for x=0 when

-
asin 'x
) 4

y=¢€
(ii) State Euler's theorem on homogeneous

function and verify it for the function

u=sin" (% + ta n‘(XJ. 4
y X

3 ‘:" Answer any four questions : 4x4

@

Show that the pedal equation of the ellipse
2

X +¥ -1 with respect to a focus is
7

a~ b

b® 2a 4
S ==-1

02 T

Find the envelope of the parabola

\/7 \/' —1, where ab=k?, aand b bemg

variable parameters.

:BSc/Part-IMTM(G)HI 3 . P.T.O.



xy (x? -y?)

—— L (X 0,0
© K f(xy) =1 3Zsy? (x,y) =(0,0)
0 ., (x,y)=(0,0)
Show that f,,(0, 0) = fyx (0, 0). 4
(d) Determine the asymptotes of the curve
x2y2—x2y—xy2+x+y+1=0. 4
(e) Find the point on the paraboia 2y =x2, which
is nearest to the point (0, 3). 4

(f) Prove that the function cos x possesses an
expansion of Maclaurin’s infinite series forall

values of x and find this series. 4

4. Answer any three questions 2x%x3
(a) Write the condition that two curve f(x, y)=0

and p(x, y)=0 cut orthogonally. 2

(b) Show that the function f(x) = x° has neither
maximum nor a minimum. 2

(c) Prove that +/3 is an irrational number, 2

1

@ W y=g5 ma (vg),. 2
-

Xsin—-,x=0

(€) Show that the function f(x) = 45

is continuous at x= 0. 2
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GROUP - B
(Integral Calculus)

J [Marks — 30]
5. Answer any one guestion : 16x1
A | (a) Evaluate any two : N 4x2
| X% 1
| ; 2 = dx 4
(0 Jx4+x2+1

i
‘ 4 .
: (i) J‘smx-f-c?osx 4
| 4 9+16sin2x
\ — -1 X
0s d

| (iii) IC o X 4
f x
: 2
C (b) I I, =J "sinx dx, n being a positive

0

' integer greater than 1, show that —

it n-1
I, +n(n-1_, = n(-z—-]

n
: 2
! Hence find the value of _[x5 sinx dx.
| 0
| | 5+3
5 $ P.T.O.
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B. (a) Answerany two questions: 4x2
i

2

(i) Show that, jlog(sinx)dx:glog%.
0]

4

I. N
(i) Find, ™M 71
' (n!)n
(i) Show that

a .

a
j f(x)dx = i {f(x) + f(—x)}dx.

~a
Hence show that if f(x) be even
a . a
then | fdx = 2] dx. 4
0

—-a

)
(b) (i) Showthatf (1+x)P (1+x)%dx=
-1

PHGH I(p+1)Iq(p+1)
T(p+9+2)

,pP,g>-1. 4

T2
(i) Show that J.e_t dt=%. Hence
0

T
find | e dt

—oC
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6.  Answer any one question : 9x1

(@) (i) Determine the entire area of the

' lemniscate rP=a2cos26. 4
(ii) - Find the total length of the cycloid
. x=a(®@-sind),y=a(1-cosh). ~ 5

(b) f(i) Find the surface area of the solid
' generated by revolving the curve

‘ r=4(1-cos0) about the initial line. 4
(i) Find the volume of the solid generated
| by revolution of the area bounded by
the x-axis and the lines y=2x, x+2y=5
about the x-axis. 5
7. Answer any one question : 5x1
(i) 'Show that the of [[(x*+y?)dxdy over the
'region enclosed by the triangle having its

' 1
vertices (0, 0), (1, 0) and (1, 1) is =. 5

3
(i) 1 Evaluate [[J2° dxdydz extended over the
‘hemispherez » 0,x2+y2+22 < 2. 5
I
Group - C
| (Differential Equation)
i [Marks ~ 15]
8. Answer any two questions : 6x2
| d 2
(@) 1 (i) Solve xy—d—-::yae < 4
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- (ii) Find the integrating factor of
(3+y3)dx = xy2dy. 2
(b} (i) Obtain the singular sclution of

dy
] 2 —
y px+1/1+p where p dx

(i) Find the particular integral of

d ay dy X
—7-2+6y=(x-2)e" 3
dx® X
(¢) () Solve the following simultaneous
equations : 3
dx dy
— -7 0, —=-2x-5y=0
dt X+Hy= dt X=oy
2
. 2d%y dy e
(i) Solve : X &3+5X*a;+3y—e 3
Answer any one question : 3x1

(i) Find the differential equation of all parabolas
each having latus rectum 4a and whose axes
are parallel to the x-axis. 3
(i) Find the eigen values and the eigen
functions of the boundary value problem
d?y
a +AYy = 0(A > 0) with y(0)=0 and y(r)=0
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