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1. (a) @mmwafwwm,b]vsmﬁm
T IR "1
When is a function f said to be .
continuous in a closed interval [a, b]?

() RiEaer 2@m B, W lim fR SRER
UF O f(a) I S T 1

Write the type of discontinuity, if
lim f(x) exists but not equal to f(a).
x-a ) .
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2. (a)

(b)..
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(2)

€ I @ IR IR, WA A
x2-a2

im f(x)=2aT"% f(x) = , X #d. 3
X=a .
Using - (€, §) definition, show that
2__2
lim f()=2a, where f(=%X—-%
x—=a X-a
x#a.
TR 2
Evaluate :
x-1

x-1 J; -1 -
FO)=|x—1| FFOR x =1 Rqe T8N
{35 9 | ' 4

Examine the ‘,diﬁ'erentiability of the
function f(x)=|x-1]at x=1.

Q4 / Or
T~
M y =sin3 x, (=@ y, A 711
If y=sin3 x, then find YUn-

‘Iﬁy=cos3x,myn?‘[ﬂﬁﬁll 1
If y = cos3x, then write the value of y,, .

M u=2+2+Y com M o g—z ffa

X Yy z ox
9| 2
fu=2+%+Y then find 2 anda 2.
X Yy z ax dy
( Continued )
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(3)

sinlx
w}l -x?

sin”! x

() Fy= , (908 (s A

fy= , then show that

1-x

1-x?)Ypsn ~@n+3)xYp 41 ~(n+1)3y, =0
- 4

e/ or

3..3 ‘
zrﬁu=tan'1(x +y ),&'CEZFMWGI
x-y

x3 +y8

If u= ta.n'l[ ], then prove that
x-y

ou Jou .
X—+Yy— =sin2u
dax yay

(d) TP TR AR TS IRT AR Sol#{mICHl
for = ot 90 4

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

9]/ Or
M u =%, (@ AT TN @
If u=e™?, then prove that
i 3u

=(1+3 +x2y222) eV
dxdydz (+3xyz+x7y"z%)e
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3. (a)

(b)

()

(d)
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(4)

%:If(x) I (%, y) R oo Qg
|

Write the equation of normal to the
curve y = f(x) at the point (x;, ).
y=x2+1 39 (3, 4) R =@ A
Bforean |

Find the slope of the tangent to the
curve y=x2 +1 at the point (3, 4).

Y(x~-2)(x-3) - x+7 =0 IFHRA x-STFS (T
F1 Repe =~ 5w Sfeear )

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.

e/ Or

R e R veren 0 [T I e |
Find the curve whose curvature at any
point on it is zero.

WWWW@ﬁ‘ﬁW

Find the asymptotes of the following
curve :

x3 -2x%y+xy? +x2 S xy+2=0
%31/ Or

- y=x°-3x+3 W IF G W, AF

wiA o4 R o Taree i e w4 |
Draw the graph of the equation
y=x3 ~3x+3, and identify local extreme
points and inflection points.

' ( Continued )

4.
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{a)

()

(c)

(S)

Y2 =4ax 391 o ARG fordt |

Wnte the parametric equatlon of
y =4ax.

e Ra-Re el 74 |

Define double point of a curve.
TEq HA AN I ‘ﬁwr fada
1 o et fofke +41

Find the Cartesian equation of the

following polar equation and identify -

the graph :
2 =4rcosb

(@) < T R R B o e 1

(@)

(b)

(0
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Trace any one of the following curves :

- {i) r=1-cosb

(i) y=x3-12x-16
T SoAICHT o1

Write the statement of mean value
theorem.

[-1,1] SERETS f(y = —

2-x

FAq X

2
AP Toer 2 31

Verify Rolles theorem for the function
f (9 = in the interval [-1, 1].

o

T ’@ﬁﬂm S -fla) = (b a f’(),
a<c<b, c3 I Ay 1, T

F)=x2+2x-1, a=0, b=1

x2

3
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6. (a)

. (b)

()
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(6)

In the mean value theorem

fO-fl@=pk-af'(), a<c<b
find the value of ¢, if

f=x2+2x-1,a=0, b=1 ,
e* 3 x3 I 2o (FRTE 1o ReR +41 1

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

T TR noF M3 SRMB MG A
IS B | ]
Write the remainder after n terms of
Taylor’s series in Lagrange’s form.

f) TR x=a Re 7O 9 I9 4R
oifres B! foran 1 '

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

i, y=x3 +y® -3x-12y+20 FFW
A S ST TW BT 940 1
Find the maximum and minimum
values of the function

fle, y=x3+y% -3x-12y+20

SRy / Or

CERTT T IR IR sinxF x T PFS
I e e 1 1

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

( Continued )

(7)

(@ R R AN PR IA AT w0 2x2=4

Find the value of any two of the
following :

o gs -sinx
(l) lim ﬂ
x—0 xs

1 l-sinx
(i) lim ————
x-—),:’: 1+cos2x-

(i) lin%(sirix)zmx

‘({ Additional 20 marks for 2023 Batch )

7. (@)

()

(c)
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It T
7x-3, xs1
R i ae
R @ I WA xT I@ GRI© @, 8

k39w Refa 11 2

If the function
7x-3, x<1
is continuous for all x € R, then find the
value of %.
‘ sinx
x“+1
Find the derivative of y =

XIAMATE y = T SIS Sfeied] | 4

sinx
x?, +1

I y=ecosbx, CBWy, ITAR@FAMI 4
If y=e™cosbx, then find y,.

w.r.t. x.
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(d) <1 R @ PR Te B 5x2=10
Answer any two of the following :
(i) r=a(l—cos8) PR R @ &
(r, )5 3FoR JPUY R F911
Find the radius of curvature at
any point (r, 6} of the cardioid
r=a(l -cosf).

(i) I y=e°°9'1", s PRt Soem
azms IR (yen @
Ify= e"°s~‘1"‘, then using Leibnitz’s
theorem show that

A= x2)Ypsg ~Cn+l)xy, ., —(n? +1)y, =0

(i) XA = mx+c B T I TR
ARATH O] SR (I | (@ (YAl
@ lim L=m, s R (x, y) THOR

~ X~yo0 X

S5 e RS 9B {7 |

Let y=mx+c be an asymptote
corresponding to an infinite branch
of a curve. Then show that
lim ¥= m, where (x, 3} is a point on
X X

the infinite branch of the curve.
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