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Q.1 Choose the correct option for each of the foltowing. ' [10]
lim
i) if X

—-a
{a) firstiype (b) secondtype () removableiype {d) first type from left
{2) A function is said to be continuous in a region if it is continuous at ....... of the given regien.
(2) Only one Point (b) Every Point {c} Some Point {d) Nowhere
3 = |x]is atx = 0.
{a) discontinupus  (b) differentiable  {c) notdifferentiable (d) None of these
{4)1f £(x) < f(y),¥ x <y then the function f is said to be ......
{a) increasing (b} decreasing {c) strictlyincreasing {d) strictly decreasing

¥ xB "
Byi+x+ E+ —3—§+ ......... = s

F(x) exists but f(a) is not defined then fis sald to have discontinuity of ...

{a) e* by log(1+x) {c) sinx {d) cosx
{6} Which of the fallowing is Cauchy's form of reminder in the Taylor's theorem
O ) AT O B £ T O
}{3} R'ﬂ p[(n—i)!] f ([1 + Bh) (b) , Rn [(71-"1)’] f (a’ + gh)
@  R,= % F®(a +0h) {d) None of these

{7) For f{x,y) = x° —xe¥ then the value of £,(1,0) is .......

{3 0 (b 1 {c) 2 {d 3
Y

2 oins
(8) x*sins

lim
¥} {4m)
@ o0 ® 8 {0 -8 (d 82
{9} The extreme value of f(a, b) is called maximum if f(x,y) — f(a,b) is .......
(a) Alternate +ve & -ve {b) Positive {c) Negative {d) None of these
(10) A stationary point is called saddle point of function f if it is ....... point
(a) Extreme (b) Nonextreme {¢} Stationary {d) None of these
Q.2 Attempt any TEN; [20]
{1) Defire: A continuous function at a point.

[2) Prove that lim x. sin—if =0
x—0 x
(3) Prove that the function f{x} = i is not uniformly continuous on (0,1]
(4) State Rolle’s theorem. -
(5) if a function f satisfies the conditions of Lagrange’s Mean value theorem and
fix)= 0,vx € (a, b) then prove that f(x) is constant on [g, b}.
(6} State Maclaurin’s theorem.

. . xsin (22497
{7} Evaluate : (x,yl)lg%o,o)—_{x" o

{8) Define : Repeated limits of a functlon of two variables.
{9} Using definition of partial derivatives find £, and f, of

) xy ,
fouy) = {"%Tz » Y y) # (00)
0, if(xy)="0
{10 ) Define : Extreme Value.
{11} State necessaty condition for a f(x,¥) to have an extreme value at a point (&, b).

(12) Expand x%y + 3y~ Zin powersof x — land y 4+ 2
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Q.3 (a} Show that a continuous function on a closed interval [a,b} attains its bounds at least once in [a,b] [5)

{b) I f and g are two functions defined on some neighbourhood of ¢ such that xlinc fixy=1 [5}

lim _ im fios 1
and o Cg(x) =m,m = { then prove that Y oe (g)(x) ==
ORr .
Q.3 (a) Prove that limit of a function is unique if exists. [5}
(b} If £ is continuous on [a, b] then prove that f is uniformly continuous on [a, b]. (sl
Q.4 (a) State and Prove Darboux's theorem. ‘ [3]
1.'2 xz
{b) Prove that x — 5 < log(l+x) <x- 31’ Vx >0 [5
OR _
Q.4 (a) State and Prove Lagrange’s mean value theorem, [5]
(b} showthat 22 5 % g cx < & 5]
X Smx 2
Q.5 (a} Define : Limit of a function of two variables and by using the definition of limit prove that {5]
: 2z P
(x’yl)lil%l'z)(x +2y)=5,
: (a2t _
{b} Prove that (x,;})'_lfég,u)xy—"(x=+y2}_— 3 I5]
OR
Q.5 (a) Prove that f(xy,z — 2x) = 0 satisfies the equation x gf“ y g—; = 2x under suitable condition. [5]
State these conditions .
. f1 11
(b) Prove that for a given function f(x,y) = {x sin (;) tysin (;) o1y #0 [s)
] ,xy =9 '

Limik exists at the origin, but the repeated limits do not.

Q.6 {a) State and Prove Taylor's theorem for two variables. ' |
{b} Investigate the maxima and minima of the function fEy)=x"+y’-63(x + 1) + i2xy. [5]

OR
{a) Prove that the first four terms of the Maclaurin’s expansion of e™ coshy are [5]
22 pEd 3,3
14+ ax+ 2% 2]by 487 :;tb"‘&’*
(b} Prove that 2x* — 3x2y + y2 has neither a maximum nor a minimum at (0,0). [5]




