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FYUG Odd Semester Exam., 2024

MATHEMATICS

( 1st Semester )
Course No. : MATDSM-101T
( Calculus )

Full Marks : 70
Pass Marks : 28

Time : 3 hours

The figures in the margin indicate full marks
Jor the questions

UNIT—]

1. Answer any two {rom the following : 2x2=4

(@) Using g-§ definition, show that

) .1
lim xsin— =0
x—0 X

(b) Show that lim sinl does not exist.

x—0 x
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(2)

(c) For what value of k, f(x) is continuous

at'x=£, if
2

2. Answer either (a) and (b) or (c) and (d) : 10

(a) If a function is differentiable at a point,
then prove that it is continuous at that
point. Give an example to show that if
a function is continuous at a point then
it is not differentiable at that point.

3+2=5
(b) 1If logy= tan™! x then show that
(i) Q+x®)y, +(2x-1)y, =0
(i) L+ XP)Ypyq + (20X +2X ~ 1)y g +
nin+1l)y, =0
2+3=5
(c) Examine the continuity and
differentiability of the function
Fe)=|x|+|x-1] at x=0. 2+2=4
J25/579 ( Continued ) -

(3)

(d) (i) If y=x2", where nis a +ve integer,
then show that

U =2"%:3.5, -, (2n -1} 3

(i) If y=x""logx, then show that

_(n-1)
Yn P 3
UNIT—II
3. Answer any two from the following : 2x2=4

(@) Examine if Rolle’s theorem applicable
for the function f(x)=tanx in [-=, 7].

(b) State necessary condition for f(x) have
maxima and minima.

(c) Evaluate ﬁmm.
x—0 x3
4. Answer either (@) and (b) or (c) and (d) : 10
(a) State and prove Cauchy’s mean value
theorem. 5
(b) Evaluate lim(cosx)m"zx. 5
x—0 is

(c) Prove that the rectangle with maximum
area inscribed a given circle is a
square. 5
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(d) Show that

n n+l

P

e* _1+ + TEGEN

TR R T TS

“when 0< 2; < x. Hence deduce that
2.

it X 0K o)
e = 1+—+—+ - 3+2=
e +'l l_g 2=5
_ UnNiT—III
5. Answer any two from the following : 2x2=4

(a) State Euler’s theorem on homogeneous
function of degree n in two variables x

and y.
’ - of of
,y)=tan1¥ 28
(b) If flx,y) S find =~ and 20
(c If flu=V(x,y 2z), where V is a
homogeneous function of degree n then

prove that .
ox ..~ 0y 0z . f(u)
6. Answer either (a) and (b) or (c) and (d) : 10
(@) 1f o
Ptan Y2 gn 1

f(x,y):{ tan x Yy tan y,x¢0,y¢0

o 0 L NN otherwise
Examine if fg (0, 0)= £,,(0, 0). 5

J25/579 . ( Continued )

v

(5

(b) 'In ‘the curve x™y™ =a™™", show that
the portion: of the tangent intercepted
between the axes is divided at its point
of contact in two segments which are in

constant ratio. '5
. ' : -1 x2 + y2
(¢ (i) Ifu=tan e, then show that-
x
XUy + Yyu, = —sm 2u ' 3

(ii) Show that for the curve
by2 =(x+a)®, the square of the
subtangent varies as the
subnormal. 3

d) 1If x+my=1 is normal to the

parabola y? =4ax, then prove that

al® +2alm? =m?. . 4

UNIT—1IV
7. Answer any two from the following : 2x2=4

{a) Prove that

“ flydx+ [0 flx)dx+ [, f(2a-x)dx
(b) Evaluate fa xd (x2 )dx .
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(6)

(¢ IfI,= Ie—x . x"dx, then show that
I, =—e*x"+nl,_,

8. Answer either (a) and (b) or (c) and (d) : 10
(a) Prove that
n BobR=d ﬁ% -%ﬁ'nlseven
R TR
° n-—ln-2 L 2Z.21ifnisodd
n n-2 53
5
(b) Evaluate
s__dx -
% 1++tanx
bl
( If I = I2 x"sinxdx, n>1, then show
2 - n-1
that I, +n(n-1)I, 5 = n(a) 5 5
(d) Evaluate
Il log(1+x) dx 5
0 1+x2
UNIT—V
9. Answer any two from the following : 2x2=4
(a) Write the geometrical meaning of
b
[ fladx.
J25/579 ( Continued )

(7))

(b) Write the perimeter and area of a circle
whose centre is origin and radius is r.

(c) Write the formula for finding the
volume and surface area of a solid of

revolution formed by rotating y = f(x)
about x axis between x=a and x=b.

10. Answer either (a) and (b) or (c) and (d) : 10

(a) Find the area above the x-axis,
included between the parabola y? = ax
and the circle x? +y? =2ax. 5

(b) Find the length of the perimeter of the
2 2 2
astroid x/3 + yé = a/3 . S

(c) Find the total length of the cardioid
r=a(l +cos9). S

(d) Find the volume of the solid generated
by revolving the cardioid
r =a(l-cos0) about the initial line.

4]

* k K
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