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NOTE: Figure to the right indicate full marks of the questions.
Q-1  Answer the following by choosing correct answers from given choices. [10]
o Gim (¥-1)
x—>1 x-1
@ 0 (b) 2 © ¥ (d) 1
2. The function f (x) =x" is uniformly continuous on .
(@ [-11) (b) (-L1) (©) [-L1] (d) none of these
i li . . :
3. o 6= e m f(c,)= f(c) iffafunction f:[a,b]—> R is .
n—>© n— 0
(a) Continuous (b) discontinuous (c) derivable (d) none of these
4. log(l+x)= where —1<x<1.
¥ ox ¥ x ¥ o i
(a)]_x+7__3_... (b)x_§+§+'.. (C)X—Z_}‘;*_“' (d) X— +?_...
5. Forany x,ye€la, b] if x>y then f(x)>f(y) then f is on [a, b] .
(a) strictly decreasing (b) strictly increasing (c) decreasing (d) increasing
6. What is Maclaurin’s theorem ?
(a) Taylor’s theorem with a =1 (b) Taylor’s theorem with a = -1
(¢) Taylor’s theorem with a =0 (d) none of these
7. If =—_then f,(0,0)=
floy)=g athen £(0.0)=
(@) 0 (b) 2 (©) 6 (d) 4
8 lim X sin (x2 +y2)
(x,) = (0,0) x* 4y -
(a)1 (b) 3 (©) 0 (d) none of these
9. If z is differentiable function of x, y and x, y are functions of u,v then
o _
Ou
(a &0 (b)-ai-@ (c)%‘ﬁ+2‘"—o@ (d) none of these
Ox Ou oy Ou Ox Ou 0oy Ou
10. A stationary point is called saddle point of a function f ifitis point.
(a) extreme (b) non extreme (c) only maximum  (d) none of these
Q-2 Answer TEN of the following. [20]
1. Define Left hand limit of a function.
2. Show that the function f(x)=x? is derivable on [O, 1].
3. Define discontinuous function.
4. Define decreasing function.
5. State Lagrange’s Mean value theorem.
6. Define second form of Taylor’s theorem.
7. Define Explicit function.
8.

If f(x.y)=2x*—xy+2y* then find % and % at the point (1,2).
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9. Prove that

10.

11.
12.

Q-3

.
" x* sin(X\ =82.

(x,y) > (4,7) x)

State Maclaurin’s theorem for function of two variables.

Define Maxima.
Show that f(x, y)=y’+x"y+x" has minimum at (0,0).
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Examine the continuity of f(x)= J el :
+e’"

0

Let fand g be the functions defined on some neighborhood. If

lim lim

g(x)=m then show that
X —>C X=>C

>

OR
Show that a function which is derivable at a point is necessarily continuous at that

point.

x=:0

[f(x)-g(x)]=1-m-

lim 7(x)=1 -

X—>cC

Prove that if a function 7 is continuous on a closed interval, then it is also uniformly

continuous on that interval.

State and prove Darboux’s theorem.

Show that tanz .

% sin x

; O<x<£.
2

OR
State and prove Cauchy’s Mean value theorem.

vV—u vV—u

Prove that

2

<tan'v—tanty < ——

1+v 1+u®

Show that  lim (\/xzyz +1 -1) o,

XV
(60— (0,00 7| X+

State and prove Mean value theorem for two variables.

OR

Show that the repeated limit exists at the origin but simultaneous limit does not exist

for 7 (xy)= ;;J;

Show that the function

Lo

I
f(x,y): yxz+y2’

2

X+ 20

x=y=0

is differentiable at origin.

Under the suitable conditions, show that f(xy,z—2x)=0 satisfies the equation

Find Maxima and Minima of the function f(x, y)=x"+y"~3x—12y+20.

OR

Prove that, by the transformation u=x-—ct, v=x+ct the partial differential

oz 0z
X——y—=2x"
ox oy
2 2 2
equation ﬁi =g i Z reduces to K
ot ox* Ouov

:0,

Expand x*y+3y—2 in powers of (x—1) and (y+1).
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