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1. By using €-6 technique of limit of a function, show that lirr} 3x2 + x = 4.
xX—

2. Examine the continuity of the function f defined as :
2+x X <1
f(x) =1 4-x d1<x< 2
-2+ 3x-%x2 ,x>2

at the points x =1 and x = 2.

3. Letf(x) =x - sin(1/x) X#0
=0 , x=0

Show that f is continuous but not differentiable at x = 0.
4. If y=acos(log x) + b sin(log x), then show that :
XY+ (2N + D)X Your + (N2 + 1)yn =0
5. Prove by Maclaurin’s theorem, that:
2 X3 X5

X
X j— _— —_— PR cee
e*.log (1 +x) =x+r+ o+ o+

6. Find the radius of curvature for the cycloid x = a(t + sint), y =a(1 — cos t) at t = /2.

7. Find the asymptotes of the curve:
y® — OXy? + 8x?y — 4x3 — 3y? + 9xy — 6x* + 2y — 2x = 1.
8. Evaluate :
1. lim x tan (g - x)

x—0
1

2.lim(cosec x)logx
x—0

9. Ifu=logey/(x2 + y% + z2) then prove that :

2 2 2 62u 62u azu)
+y + —t-=+-—=)=1
(X y z )(axz + oy? + dz2 1

10. If z=1f(x,y)and x =ev"— e, y = el + eY, then prove that :

0z az_ 0z 0z
ou ou “ou You
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11. If z is a homogeneous function of x and y of degree n, then prove that:

+yay nz.

12. If x =rsin © cos ¢, y = r sin O sin ¢ and z = r cos 6, then show that :

d(x,y,2)
a(r,0,9)

= r2sinf

13. Evaluate :

J 2x+ 5
VxZ2+3x+1

14. Show that :

I
o

(1 —4x + 2x?)
f dx

V2x — x2

15. Prove that :

sec?x.tanx (n—2)
f sec xdx = + sec™ %x dx
n—2 (n—-1)

and hence evaluate I seclx dx .
16. Evaluate :

f” x dx
o a?cos?x + b%sin’x

17. Show that f(x) = % , X # 0 has a simple discontinuity at x =0

1-ex

18. If y = sin (ax + b), then prove that:
_ . nm
Ya=a" sm(ax +b+ 7).

19. Expand log x in powers of (x — 1) upto the terms in x2.
20. Find the radius of curvature of the curve s = c log sec .
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Z

21.If z=sinxy and x = 2t + 5, y = 3t?, find %

. a(u,v)
. =2Xx+3y;v=5x+ :
23. Evaluate :
T
fz sin®x . cos*x dx
0
24. Find :

dx
f\/x2—2x+5
n
25.1f cos‘l% = log (%) , prove that

X*Yniz + (2n + Dixynyq + 2n%y, = 0.
26.Prove that

1 e Ly Laey
OgSGCX—Zx 12X 45x

27.State and prove the all form of Taylor’s Theorem.

3 3
28.1f u = tan™?! (ﬂ) , x # y then show that
x+y
] u ou .
L x— + ya = sin 2u
o 200

Ty

i, 22 2% 4oy
' 0x2 y 0xdy 0y?

= (1 — 4sin? u) sin 2u.

29.1f v = r™, where r? = x2 + y? + z2, show that
0%v N 0%v N 0%v

d0x? 0y? 0z?

30. Find the envelope of the lines E + % = 1, when the parameters a and b are connected by tf
relationa + b = c.

=m(m + 1)r™m2

31.Ifthe x =rsinfcos@,y =rsinfsin@. z=rcosH,

a(x,y,z) e a2 ol
Show that 3060 r“sin@

32. Verify J]' =1,ifx =u(l —v), y = uv.

e
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33.Expand sin xy in power s of (x — 1) and (y - g) upto second degree terms.

34.Divide 24 into three parts such that the continued product of the first, square of second ang
cube of the third is maximum.

35.Find the maximum and minimum distance of the point (3,4,12) from the sphere x? + y?
z2 =1.
36.1f u,, = [?6sin™ 6 dH andn > 1, prove that

149

1 n-—1
Up = — +——Up_. Hence deduce that ug = pors

37. Obtain a reduction formula for [ x™ (log x)™ dx and use it to evaluate fol x*(logx)3 dx.

dx
(x—1)2(x—2)(x2+4)

38. Evaluate [

39.0f I, = foa(a2 — x®)"dx and n > 0, prove that I,, = jﬂ

.
n+1 N1

_I_




