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(Differential Calculus)
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Note :— Attempt five questions in all. Section-A, Question
No. 1 is compulsory and from Section-B, attempt
one question each from the Units I, II, TIT and IV.
Marks are given against the questions.
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Section-A (TUS-37)
Compulsory Question (f@rd ws )

1. (i) Evaluate :

' Lim+ cos [x]

R
4

CH-46 (1) Turn Over




e HISY
Lim cos [x].

it T T & ffad Sifee)

X—>>—
4

(vi) Define a cusp.

_ mt : (vii) If w = x*, then show that :
(i) Examine the derivability of the function :

. . 2

f@) =], x € R at the origin. s LA S Bl
T fag | F f(x) = i, x € R F (@ . oudy
F Srg HfC afe w = % @ gumge fF o

(iii) Find the nth derivative of cos® x. : 2w 1%

. =x’" (14 ylog x).

cos? x I pal STEHAS TA B 0Ox0y

(iv) Discuss the applicability of Lagrange’s Mean ) (i EJ : =
Vahie Theoresm for the fuil (viii) Show that the point 9°9 is the only critical

point of the function :

1
fix, y) = 2xy — 5x2 — 2% + 4x — 4.

Fx)=x3in[-11].

fra wom & fau @mis & HWeEE gEd mﬁf&,@(%%lﬁqwmw
WA WEE HIN : g
: fix, y) = 2xy — 5x2 — 2y% + 4x - 4 2x8=16

s finit -
Fexy=wd fini-11]. Section-B (WUE-9)

(v) Show that the graph of the function Unit—I (Z&TE-1)
y =log x, x>0 : 2. (a) If fix) < g(x) < h(x) for all x in some deleted
is concave downwards everywhere. 4 neighbourhood of @ and
eyizn fF fe1 S $1 T6 W e A9 AR : Lim f(x)=1=Lim h(x),
A T i .
y=log X, x>0 then prove that Lim g(x) =1.
o X—a

CH-46 | 23 CH-46 ('3} Turn Over




q 3r Lim f(x) =1=Lim h(x) E

xX—a Xx—ra

TFET'{:[‘lﬂxa\?fﬂ'Q"‘iIJ\:f(f(x)<g(x)<h(x)%’,?ﬁ

fag =ifsQ
Lim g(x) =1
: x—>a
(b) Examine the continuity of the function
. R
X =3 X
BT “Txe0
) wigd il
"L
0, %=
at x = 0. If f{x) is discontinuous at x = 0, then
write the type of discontinuity.
Theld
R
e.\' —e X
- #0
PP S e T
eF +.e &
0, x=0
F fram # Sfg x = 0 W HEC AR
x =0 W fix) FEa@ ¢, @ IFHaqd H THEN
fafem | 7,6%
CH-46 (4)

Show that the function f defined by
foy=h +k+1,xeR
is not derivable at x = R P

 eyfign R ofx) = | + ko + If.x e REA

3 (a)
(®)
4. (a)
(®)

CH-46 (5)

SR weF £ x = 0, -1 W A T T

If
y=10g(x+\/l¥x2j,

then find the value of y, at x = 0.

RIH
y=log(x+\/l+x2)
% @ x=0Wy F AA FW HC 7,6%
: Unit-II
(33-10)

State and prove Cauchy’s Mean Value theorem.

Ftet & wea WA wEE W waey R fEs
EE L

Evaluate :

. 1 1
Lim —7 o= ) .
-0\ x sin” x 7,6%

Turn Over




3 (@
(b)
6. (a)
()]

State and prove T\ay]or’s theorem with Cauchy’s

form of remainder.

Fi & IuHA B H I TR F THA H

TRy R fag HT .

Find the value of flx) at x = 2.001, where

fix) = x> — 2x + 5 by Taylor’s expansion.

x = 2001 W fix) F FF T BT, FEl R

F fa@r 30 fix) = &5 - 2x + 5 ® 7,6%
Unit-III

(z=iE-110)

Find the point of inflexion of the curve :

(a2 + xz) y= a’x.

a%h (a2+x2)y=a2x w1 faufwm fag @

wIfSTT

‘Find the curvature of the point

3,30
212
on the Folium x* + y* = 3axy.

1"l'fo\Fi"T‘?x:‘+y3=3axy‘T(ﬁ!‘«g

3a 3a
e

FH TR @ HIC 7,6%

CH-46 (6)

W (a)

(b)

8. (@

Find a]] the asymptotes of the curve

B - xP -

Xy + ¥4+ 22 - 42 4
2oy i#ix +y +:1bi= 0.

3 2
W - -y YR DY A

n
e

2y +x +y+ 1
H Gt eaersi WEd @ e

Find the position and nature of the double

points of the curve x3 + y* = 3axy.

% 2+ )3 = 3axy & A fagel F feafy siv
YHfd F@ i '

7,6%
Unit-1V
(FFE-1V) |
Examine the continuity of the function :
Xy sin 3 0
flx, =P80 X
0, x =6
at the origin.
T fog W wed
Xy sin i 0
Jlx, 3y =1 x rE
: 0, x =0
#1 Fwar #1 S Fifsw
CH-46 (%) Turn Over



AT

A R

(b) If
U= Zea.vc+by’

where z is a homogeneous function of x and y
of degree n, then prove that :

ou Ou
X—+y—=(ax+by+n)u.
ox oy

qﬁu=zea-‘+by,ﬁﬁz,x3ﬁ1y%ﬁnmﬁ
T e ®, @ fag wifve fF o
ou

O
x5+y5u=(ax+by+n) u. g 7,6%

9. (a) Find the extreme value (if any) of the function :

fx 3ot B® = 3%y + 2.
BT flx, y) = 2% - 3x%y + y2 H WH AA
(afe #¥ [q) q F@ Ffow

(b) Find the Jacobian J(w,, w,, w3) with respect to
'xl, Xy, x5 of the functions

XH X XX X1 X 2
wp =221, - 31,w3= e
X1 X X3
Had
Xy X X2 X X1 X
vy = 23,W2: 31,w3: 1
xl . X2 X3
F Xy, X, xBTS F TR Tw,, wy, wy)
BIGECAIE LY 7,6%
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