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GROUP—A
( Differential Calculus )

( Marks : 35)
1. (@) Ify=log(a+x), find y,. 1
(b) 1If y=e’ sin4x, find y,,. 2
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(2)

(c) Evaluate
. tanx-x
Iim —— 3
x—0 x-sinx

Or

Find g for the curve y? =4ax.

d 1if y:{sin'I x)2, then show that

a_leyn+2—[2n+1}xyn+l"'n2yn =0 4

Or

Find the radius of curvature at any
point (x, y) for the curve y =logsin x.

2. (a) Write the geometrical interpretation of
the Lagrange’s mean value theorem, 2

(b) State and prove Rolle’s theorem. 4

(c) Expand e” in a finite serjes in powers of
x with Lagrange form of remainder, 4

Or

If f'(x)=0 for all values of x T
interval, then show that ) is
in that interval, constant
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3. (@
(b)

4. (a)
(b)

(c)
8P/267

(3)

Find gl, where f —eX M, 1
X

If \
u =sin_l£+tan'i-y-
y X
then show that xa—u +y§E =0. 4
dx ~ dy
Or
If
2 2
u= sin'l x_i
x+y
du , _du
then show that x— +y— =tanu.
dx dy

Define Jacobian of a function of two
variables. 1

Write the necessary condition for a
function f(x, y) to have an extreme value

at (a, b). 1
If
XY
— #(0, 0
fle 9=133 +g7 » 5 U700
0 » (6 Y =(0, 0)
then show that the partial derivatives
aly e exist at (0, O
ox’ dy ) 3
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(@)

(b)

)

(d)
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(4)

Find the maximum and minimum value
of the function

floy=x3+y® -3x-12y+20

Or
If v=v(x,y and x=rcosh, y=rsinh,
2
then find ﬂ—g-
ox
GROUP—B

( Integral Calculus )
( Marks : 20)

Write the conditi 22 i
ri condition, when J‘O f(¥)dx=0.
Show that
n/2 : n/2
.[0 log sin xdx = _[0 logcos x dx

Evaluate any one :

() [ *10g tan xdx
6
(i) [ -2 cx
1_x2 4

Obtain the reduction formula for

n/2
IO sin™ xdx

S

4
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(b)

()
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(S)

Or

Evaluate
0
;[n{2 sin”“ x dr
90  sinx+cosx

Write the area of the surface of the solid
obtained on revolving about x-axis, the
arc of the curve y= f(x) intercepted
between the points whose abscissas are
a and b. 2

Find the length of the arc of the
parabola y? =4ax cut off by its latus
rectum. 4

Find the volume of the solid obtained by
revolving one arc of the cycloid

x =a(0+sinb), y=a(l +cosH) 4

Or

Find the surface generated by the
revolution of an arc of the catenary

5
Y =ccosh=
c

about x-axis.
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(6)

GROUP—C

( Riemann Integral )

( Marks : 25)

7. (a) Write the condition when the function f
is Riemann integrable over [q, b]. 1

(b) Choose the correct answer for the
following : ' Al

If j: f(x)dx exists, then

(i) f is bounded

(i) f is unbounded

(i) interval [q, b] is finite
(iv) Both (i) and (if)

(c) Show- that x? is integrable on an
interval [0, a]. 4 3

(d) Prove that every continuoys fanction is
integrable. 3
Or

If R is a refinement of a partition p
then for a bounded function Flian “’r
that U(B, f) <UL, f). T
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8. (a)

(b)

9. (@

(b)

(c)
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(7))

Prove that if a function f is continuous
on [q, b], then there exists a number c in
@, b], such that

b
[fax=f0E®-a
If f is continuous and positive on [q, b},
then show that _Lf fdx is also positive.

Or
Explain the Riemann integrability of

1
f;—ﬁdx

_[0 T is an improper integral. Justify

why it is an improper integral.
Write the statement of Abel’s test.
Show that

J:: sin x? dx

is convergent.
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(8)

Or

Test the convergence of the integral

= COsSX

01+x?
10. (a) Show that B(m, n)=B(n, m). 2
() Show that F(%): Jr. 2

* % %
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