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Attempt any four questions. All questions carry equal marks.

1. Examine the continuity of the following functions
(1). f:(0,00) > R defined as

(ii).

7x, if0<x<1
2—x, ifl<x<2
FOY=922 2%, if2<x<4
x+ 4, ifx >4
atx = 1,2 and 4.
f:R —> R defined as
5xe3/*
f(x)= m, ifx#0
0, ifx=0
atx = 0.
(iii)). f:R = R defined as
—-2x3, ifx<0
5x—-8, if0<x<1
fe) = x?—=3x, ifl<x<2
3x+4, ifx=>2

atx =0,1and x = 2.

2. Ify=[2x+2V1+ xz]m, then prove that

1+ x)yni2 + @n+ Dxypeq + (02 —m*)y, = 0.

Also, verify Euler’s Theorem for

y
— 21'7. TL] .
z=2"x"log~

3. Find the asymptotes of the following curves
(). (x2=y2)2—-4x2+x=0
(). x%?y+xy?+xy+y*+3x=0.

Also, trace the curve given by

y2(2 + x) = 6x2% — x3.



4. Verify Lagrange’s Mean Value Theorem for the function given by
f(x)=(2x—-1)(x—-3)(2x —5) for x €[0,4]
and apply it to prove that

1
v1+x<1+zx if x € (—1,0),x # 0.

Also, verify Cauchy’s Mean Value Theorem for following functions
f(x)=x>—3x-5 g(x)=x%+2x—1 in [0,1].

5. Find the equation of the tangent and normal at the point ‘@’ to the curve
x=6cos>0, y=6sin30.

Find the radius of curvature at the origin for the following curves:
(). x*—4x3-18x2—y=0.
(ii). x =5(0 +sinf), y =5(1 —cosH).

6. Evaluate
11— cosx? _ .
lim——— and lim (cotx)S™m¥,
x-0 x°sinx x>0t
Find the maximum and minimum values of the function f(x) = 3x° — 15x* + 15x3 — 1 and
separate the intervals in which the function g(x) = 2x3 —9x2? + 12x —5 is increasing or
decreasing.



