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(First Semester) '

- Branch - MATHEMATICS
CALCULUS
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SECTION-A (20 Marks)
Answer ALL questions
ALL questions carry EQUAL marks (10 x2=20)

Give the rule for determining the maxima and minima values of f(x) when
f(x)and ' (x) are continuous.

.. : ! . .
Find the maximum value of - 2= for positive values of x.
X
Define evolute and involute.

Give the coordinates of the centre of curvature,

n/
Vs 7

Prove that Isinn x dx = jcosn x dx.
0 0

' a
If f(x) is an odd function of x, then prove that I f(x)dx = 0.
' ~a
Evaluate ny dx dy taken over the positive quadrant of the circle

2
X2+y2:a.

Define double integral.

Prove that f(nﬂ) = n! when n is a positive integer.

!
Evaluate jx7 (- x)8 dx.
G v
SECTION - B (25 Marks)

Answer ALL Questions _ '
ALL Questions Carry EQUAL Marks (5 x 5 =25)

) du . - , 2 )
Find it where u=x* + y2 +zox=e,y= elsint, z=e¢' cost.
{
OR
1-x

. du 5 5
Find — whereu=x"+y"  wherey = ——.
dX X

Find the envelope of the family of circles (x — ay + yz = Da, where a is the
parameter.

OR
What is the radius of curvature of the curve x* + y4 = 2 at the point (1, 1)?

x .
Prove that j@ sin> 0d6 = %?.
0
OR

Find the reduction formula for j cos™ x dx (n being a positive integer).
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' Find the maximum or minimum values of 2(x* - y*) - x* + y".
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Evaluate. _U(xz +y?)dx dy over the region for which x, y are each > 0 and

x+y<L
‘ OR
a2a—x
Change the order of'i 1ntegrat1on in the integral j j Xy dx dy and evaluate it.
0x?
/ a
Prove that | (4) = vr .
OR

1
Express _[xm (1-x")Pdx interms of Gamma functions and evolute the
0

1
integral jxs (- x° )mdx.
0 .

SECTION - C (30 Marks)
Answer any THREE Questions .
ALL Questions Carry EQUAL Marks (3 x 10 =30)

4

Show that the evolute of the cycloid x = a(0 - sin®), y = a(l - cos@) is
another cycloid.

" Find the reduction formula for I, = jxm(log x)™dx (where‘ m and n are

positive integers). Hence or otherwise evolute Ix4(log x)° dx.

Evaluate j'ﬂxyzdx dy dz taken through the positive octant of the sphere

2, 2,22
X +y +z =a.

e 2
Prove that j’ dxdydz v :_n_g_ the integration extended to all
- 2 2 / '
(1-x ~7%)/2

positive values of the variables for which the expression is real.
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