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The f igures in the rzght-hand margin indicate marks.

Symbols have their usual meanings.

1.  Answer any ten questions: : ' 2><10=20

a) USlng £-0 deﬁmtlon show that hmgt l 1
X—=> x

b) Discuss the right continuity, left contmuity and
then continuity of the function

r(x2 —-1)/(x—1) -for;x <1

f(x)=1 -2 0 Jofor x=1 at x=1,

x+2 " for x>1

C) When a function f(x) is said to have
non-removable dlscontmulty at the point X,.

d) If a function f has a finite derivative at X=C, |
then show that it is contlnuous at x=c. |

e) Usmg definition of derlvatlve show that

d’ . A '

Taol i b
dx ('x ) ¢

n-1
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. C -1 !
Find the derivative of tan (Fan hx) with

)
respect 10 X e
g)  For a positive integer k, and any positive integer
n, find y, the n-th derivative of y, when
y=x* ..
h) State Leibnitz's Theorem on successive
derivatives. ‘
i)  State Taylor's Theorem with Cauchy's form of
remainder. . iy ,
) Verify Rolle's theorem of the function
| f(x)=xva’—x? in [0, a.
k) State L'Hospital's rule for two functions f(x)
and g(x) which are contmuous in the 1nterval
[a, a+h]. | |
1) Find the maximum and minimum values of
%x—sinxl in 0.<x%21t.
| 2. Answer any four questlons S 5x4=20
: A Y =a(x- y prove that ?E
2
" has a value lfy ,
: ’ - V1-x?
i ] i g n
0) If' yf-(," _1) e .then, show  that
B i) A REHYCNS) SR
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d)

5

b)
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X —+2xy

If Ix+my=1 be normal to y’=4ax, then show
that al+2a/m?=m?2,
Defline curvature of a curve at a point on it.

IFor the curve

s=alog cot(—’z—lu—)+atam|fsecw
A4 2 ) ,
show that the radius of curvature p=2asec’ .
Find all asymptote's of the curve
y? xy —x2y+x’+x*-y*-1=0.
Discuss the characteristic and then sketch the

curve y> =x*(a- x)/(a+x) :

Answer any two questions: 10x2=20

a).

i)  State neceSsar;' and sufficient conditions
of a functioh z=f(x, y) to have extreme
values at a point (a b). i

i1) " Find the minimum value of x-+y2+z-_ :
subject to the condluon ax+by+cz=p.

-

3 K

i) If u=tan” 22 show that

X—y

'xg%fy%;l——snﬂu, and

, 0’u 82u 82

= E» a ay (1 - 4sin“f u) sin2u.

7
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d)
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i)  For the function [(x, y) defined by

' . X

[(x, y)=x" tan '%—_yl ot 1;
((0, y)=r(x,0)=0

show that [y=f, for all points except at

0, 0). , 3

i)  State and prove Lagrange's mean value

theorem. - S . 5
ii) Write Geometrical Interpretation of
Lagrange's méan value theorem.. 2

iii) Using mean value theorem show that
x < log L < 4 if O0<x<1, 3
.o 1-x 1-x |

i) ,Apply Maclaurlns theorem with

Lagranges form of remalnder to

f(x)= (1+x) to,- ‘deduce  that

C (1+x)° —1+4x+6x +4x +xt. 4
ii) Show that.

togx=(x-1)-2(x=1)' + 1 (x-1)' - .
O<x<2. |

iii) . Expand e* in Taylor infinite series.

(4)



