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FYUG Odd Semester Exam., 2025

MATHEMATICS
( 1st Semester )
Course No. : MTMDSC-102T
( Differential Calculus )

Full Marks : 70
Pass Marks : 28

Time : 3 hours

The figures in the margin indicate full marks
for the questions

UNIT—I

1. Answer any two of the following questions :
2x2=4
(@) Find

) .1
lim x?2 sin —
x—0 X

(b) Define continuity. Give example.
(¢) Using first principle, find % where

Yy =sin x.
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(3)
Answer either (@) and (b} or [fe) anq (a)

)

(a) Prove that a Answer either [(a) and (b)) or [(c) and (d)} : 10
=Im when lim )<, 4
lim f(4)- g¥) m X=a ™ Nmi (@ If y=e™sinbx, find Yis 5
i lim g(x) =m H
x=a ,. in~1 x
imi . : (b) Ify=e™s » then show that
Hence, find the limit of m_:xﬁmsk‘_,. ) )
m | C-x*n 12 - RN+ Dxy, ,, -2 +m2)y, =0
xX=— ,
N . ) ; Also find y,, (0). 5
(b) Discuss the types of Ewooscbgq of , ’
i ” c) Ify= , then find y_ .
function. (c) y 212 Yn :
c) Show that sin x +cosx is continugyg | .
“ the set of real numbers. Y@ i xsin® +ycosh = q and
A. XxcosO - ysin® = b, then prove that
(d) Define derivative of a function. Prow dPx dy qay gp
that if a function is differentiable mﬁ .IM.IWIIM.!W
point then it is continuous at that poi a8 dd? dp? qe
is a constant. S
UNIT—II A
: UNIT—III
3. Answer any two of the following questions ;
u S. Answer any two of the following questions :
2x2=4
§ L a = p0x
5 @ 1 y=e™, then find Yn - (@) Verify Rolle’s theorem for the function
4 : (b) An edge of a variable cube is increas; fd=x* ~4x for all xe -2, 2],
at the rate of 3 cm/s. How fast is ﬁ b S Tavior’
volume of the cube increasing? (b} State Taylor’s theorem.
) qls (c) Describe the geometrical interpretation
) If y=sin X, find the valye of HW . - of Lagrange’s mean value theorem.
& 3
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(4)

or ((@ and (Bl o7 () ap (5)
6. Answer either 1(@) ol
d prove Cauchy’s me
@ State Hg P an 8 u Answer either [(@) and (b)) or ((c) and (d : 10
theore (@ Find the equation of tangent and
) Show that normal at (1, —-1) to the curve
V-t anly-tanlu < u x® +xy? -3x2 +4x+5y+2 =0. 5
1+ cn H+:~. (p) Find the radius of curvature at the
ifO<u<v. ,_t. origin (0, 0) of the curve
v . . 3x? +xy+y* -4x=0 5
(c) Define Maclaurin’s infinite g
Hence, express cosx in terms of Ema, (c) Show that curves r=all +cos6) and
| r = b(l1 —cosb) cuts each other
series.
orthogonally. 5

(d) Prove that a conical tent of mz (d) Define subtangent, subnormal, length

capacity will require the least amoung of normal and length of tangent.
canvas when the height is /2 983 Hence prove
radius of the base. subnormal _( length of normal 2
subtangent | length of tangent 5
UNIT—IV
UNIT—V
7. Answer any two of the followin !
y & questiong 19. Answer any two of the following questions :
| 2x2=4
(@ Find the radius of curvature § (@ Find f, and f,, when
s=4asin V. ’

flx y=tan"'(y/x)

(b) If u=f ﬁkv, then show that
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(@) and (P)] o7 [(c) anq )

Find the asymp
x3 +ukn._\|£\m —X+Yy+3=

10. totes of the cha

(@

2) has all the partial amw?ma. :
1

If f(% Y
o 4 s such that

continuou
af _

o oy 2 -
mx+.cmm\ 0z % y, 2

Y

X

where nis a positive integer. Prove 4.
fixy2is a homogeneous mc:omohd

degree n. ,,
3,3 1

-1 X tY
———|, th :
pr7 en show :5,%
du u “
X— + ([ i |
Fye me sin2u |

c) If u=tan

.MH.

(d) Find the asymptotes of the mocoﬁbn_

9

) x®-4y% =1
\E «ﬂl&mmﬁm =ph

L

g E



