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1. (a) & GO ToW f I8 9K [a, b|© TP
@R R 1

When i1s a function f said to be

continuous in a closed interval [a, b]|?

(b) RizgeR go@ FM, W lm £ @RS
qE TF f(@I W I~ 1
Write the type of discontinuity, if
lim f(x) exists but not equal to [(a).

x—a
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(c)

(d)

(e)

2. (a)

(b)
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(2)

€, §3 vwE @ ¥R, ogew
2 _ o2

lim f(x)=2aT® f(x) =~ , X #Q. 3
x-=3a xX—a
Using (, §) definition, show th:gxt

3

x“ -a
113'}1 f(x)=2a where  f(x)= —
X # a.
= Ry 0 2
Evaluate :

x—alf 1

Fl)=]x~1| FOR x =1 e SREAaTER
R 341 | 4

Examine the differentiability of the
function f(x)=|x-1]at x=1.

{1/ Or
% y = sin? x, @ y, AT
If y=sin3 x, then find y,.

1 y = cos3x, (0@ Y, 3 T 1 | 1
If y = cos3x, then write the value of y,, .

_z, x Y U g U U ooy
ﬂﬁ u—-;+—!;+z, oE — ax ay
EZ Il ; ) 2
u u
Ifu=£+f-+g, then ﬁndaan -@
( Continued )

(3)

(0 iy- jn; o 4 A

1-x
-1
Il y= Slfl x’ then show that
l-x2
L-x*)Yp 0 ~2n+3) xy,,, -(n+1)2y, =0

5« / Or

3 3
’Iﬁu=tan"l[x tY J,quwm
x-y
3 3
If u=tan~! [f—i} then prove that
xX-y
du , du
X— Y —
Y3

=sin2u
ox y

(d) 01 SR SN T A0 AR A
o141 S 21 947 |

State and prove Euler’s theorem on
homogeneous function of two variables.

%491 / Or

qft u =
If u=

e’ | (o8 o9 T

e™? then prove that
a3u
0xdyoz

= ([ +3xyz+ x%y? z2%) e V2
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(4 )

y=flx) I (x, w) e SfeeEa AP

e !
Write the equation of normal to the

curve y = f(x) at the point (x;, Yi)-
y=x2+1 3 (3, 4) R =opfesq O
Tfered |

Find the slope of the tangent 1o the
curve y=x2 +1 at the point (3, 4).
¢ yx-2)(x-3 — x+7 =0 JFOR x-Fo (R

31 e = ARl Tfered | 3
Find the equation of the tangent to

the curve y(x—2)(x——3)—x+7=0 at the
point where it meets X-axis.

o1e<T / Or
R @ R @Sl 1 (A I T |
Find the curve whose curvature at any
point on it is zero.

oS fral 9@ SRl A 4 4
Find the asymptotes of the following

curve :
3 —ox2y+xy? +x° —xg+2=0

3. (a)

(b)

(d)

&%/ Or
y = x3 —3x+3 FNFIW 2AF A -1, S

w5 R ST T 9, forre #4011
Draw the graph of the equation
y= 3 —3x+3, and identify local extreme
points and inflection points.
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(d)

6. (a)

(b)

(c)
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(6)

In the mean value theorem
fH)-fla=®mL-af'(, a<c<b
find the value of ¢, if
fi=x%+2x-1, a=0, b=1

e¥ 3 x3 e e ol i g a1 3

Expand e* in power of x by Maclaurin’s
series.

R AR noy ofq @B ool e
TS for | 1
Write the remainder after n terms of
Taylor’s series in Lagrange’s form.

f(x) T8 x=a R¥© ¥A7 99 I ™R
1% TETO! 7 | 1

Write the necessary condition for a
function f(x) to have local extreme value

at x =a.

fle, y=x>+y3 -3x-12y+20  T{
ST S S I g 7301 4

Find the maximum and minimum
values of the function

flx, g=x3+y® -3x-12y+20
%<1/ Or

AR T4 979 FR sinxF xT Yo
S e fge 411

Using Maclaurin’s theorem, expand
sin x in an infinite series in powers of x.

( Continued )

(d)

(7))

T e Wora A et 2%2=4
Find the value of any two of the
following :

() lim X=Sinx
x—0 x3

(i) lim _l—smx
x> 1+cos2x

(iii) lim (sin x)2 %" *
x—0

( Additional 20 marks for 2023 Batch )

7. (a)

(b)

(c)

P25/475

g7 e
f(xl={

7x-3, x<1
kx2
R e e A x3 AE "EEe =, <6

k3 9F g 4 2

If the function
Tx-3, x<1
flx) = {

, x>1

kx? , x>1

is continuous for all x € R, then find the
value of k.
sin x

x2 +1

X ARATT y = T e Bfonad | 4

sin x

x2 41

M y = e™ cosbx, (TR y,, I T 47 F41 | 4
If y=e™cosbx, then find y,,.

Find the derivative of y = w.r.t. x.
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(8)

(d) 1A R e gor Ted 74 572=10
Answer any two of the following :
(i) r=a(l-cosb) FAfGHzEa @ @l {7
(r, 8% F@eR Fpnd T =41 |
Find the radius of curvature at
any point (r, 6) of the cardioid
r =a(l —cosH).

i) M y=e® *, cog Frfier T

J

A FR e @
Ify= ecos—lx, then using Leibnitz’s

theorem show that
L-x*)yYp, 0 -@R+1) XYy .1 - (n* +1)y, =

(i) @ 2 y=mx+c 9O IHT IR A
ACATHE b1 ST (41 | (S (TG
@ lim L=m, 7' R% (x, y ITOR

xX—e X
SN 4TS TS o1 77 |

Let y=mx+c be an asymptote
corresponding to an infinite branch
of a curve. Then show that

lim ¥ = m, where (x, y) is a point on
X—yeo X

the infinite branch of the curve.

* K K
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