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Please check whether you have got the right question paper.

N.B 1) Attempt all question
2) Figure to the right indicate full marks.

Q.1 (A) Attempt any one: 08
(@ IfUand V be two functions of x possessing derivatives of the nth order then prove that,
(UV)n=Un+nC1 Un-1 V1+nC2 Un2 V2 + + +nCr Unr Vi + +
"Cnh UVh

(b) Show that, if fis finitely derivable at c, then f is also continuous at c.

(B) Attempt any one: 07

(c) If f(x)=x2sin (1/x) when x=0 and f(0), show that f is derivable for every value of x but
the derivative is not continuous for x=0

(d) Ify=acos (log x)+b sin (log x). show that,

2

2 dy dy

xX° —=+x = =0
dx2+ dx+y

Q.2 (A) Attempt any one: 08
(a) If a function f is,
i.  Continuous in closed interval [a,b]
ii.  Derivable in the open interval (a,b)

iii.  f(a)=f(b), Then, Prove that, three exists at least one value c€ (a, b) such that, f}(c)=0

(b) If z=f(x1y) is homogeneous function of x,y of degree n, then prove that,

2622+2 022+ , 0%z .
X oz T Y oy dy s dy? n(n -1z
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(B) Attempt any one:
(c) Discuss applicability of Rolle’s theorem to the function f(x) = |x| in [-1,1]

— Y . 0z 0z _
(d) If z=(x+y) @ (), where @isany x =+ y = = z

Q.3 (A) Attempt any one:
(a) Prove that, the gradient of scalar point function is a vector point function

(b) Prove that, grad f(r) x o7 0 where, r = {/x% + y2 + z2 and D= XT+ YT+ zk

(B) Attempt any one:
(c) Show that,

Grad (=.=)== curl > +->Xcurl - + (—> V) - +(=>.V)-
f g fx g g f f g g f
(d) Show thatvV x € R

3 5
Sinx=x — =+ =+
3! 5!

Q.4 Choose the correct alternative.
- § . 1
I }Cl_r)ré sm(;)
a) Exists
b) Is equal to zero

c) Isequal to oo

d) Does not exists

i 1FxPy9 = (x+y)"™ Then, = is equal to

a)%
b)Z—z
c)%
d)Z—z
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iv.

V.

a) 0
b) 1
c) m
d) o

a) f(b)+f(a)
b+a
b) f(b)_f(a)
b+a
c) f(b)-f(a)
b—a
d) f(b)+f(a)
b—a

curl -»=
s

a) 1
b) 2
c) 3
d) 0

2
If x=t-sin t, y=1-cost, Then % at (m, 2) will be

in (a,b) such that f'(c) is equal to
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If fis continuous in [a,b] and differentiable in (a,b) then three exists at least one point C



