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Answer all questions.

PART-A

Max. Marks: 80 "

1.

2.

3.

4.

5.

6.

F· "d /." 5x3 +4
In Im--­

x-->2' x~3

Find the slope of the tangent line to the" y ==.fX at Xo == 4 .

Find x such that ·'Og10 x == ~. ,

Evaluate fcos5xdx. "

Find ~[coSh(x3)].
dx

Find the level surface off(x,y:z)==x3 +;2 +.z2.
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7. If Vf ~ 0 'at point P, then among all possible directional derivatives of fat P, the
derivative in the direction of ' at P has the largest value. The value of this
largest directional derivative ;s at P.

8. ' Letf(x,y)=xsin(xy). Thenfind fAx,y).

9. What does it mean to say that a sequ~nce {an} converg~s?

10., State Divergence Test.
(10 xi =10 Marks)

PART -B

Answer any eight questions. These question ~rries 2 marks each.

11. Find the' average rate of change of y = x2 + 1 with respect' to x over the interval

[3,5J.

12. Find ~ ~n(x2 +1)].

3x2
13. Evaluate J 3 dx.

x +5

14. Find if' dy, if Y = sin-1(x3 ).
. ,dx , ,

, Jcos x
15. EvaluC!te "2 dx.,

Sin X

. 2 3

16. , Evaluate Jx(x2+1) dx.
0

17. Evaluate Jxexdx.

18. Find the area under the curve' f(x) = x3 over the interval [2, 3].

2
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19. Let t(x,y,z) = '~1- X2_ y2 - Z2 . Find t(o:~, ~) and the natural domain of t.
'.

20. Consider the sphere x2+ y2+ Z2 = 1. Find oz and oz at the point (2), 2).'. ) ox oy 3 ,3 3

2~. Find parametric equations of the line
x2 +4y 2 + Z2 = 18 at the point (1,2,1).

that is normal to the ellipsoid,

22. Find the direCtional derivative of t(x,y,z) = x~y - yz3 + Z at the point (1, -2, 0) in
the direction of the vector a = 2; + j - 2k .

OC

23. Find all values of x for which the series :L;Xk converges and find the sum of the
k=O

series for those values of x.

24. Show that the integral test applies, and use the integral test to determine whether. '.
. oc 1

the series. L: k 2 convergeor diverge.
k=1

25.. Use the ratio test to det~rmine whether the series £kk converge or diverge.
. k=1 k! '

26.
. '" 2k

Test the convergence ofth.e series L:(-1Y'-, .
. '. k=1 k.

PART-C

(8 x2 = 16 Marks)

Answer any six questions. These question carries 4 marks each.

27.

,

Find lim .Jx2
+ 2

X-HOC 3x - 6 .
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28. Fjndth~ derivativ~ of y"" x
2
..j7x -14

. . . (1+x2r
, 29. Find y'(x)" for y"" x

3
+ 2x

2
-1

)('+5

30. EV~lua~e JC~ + sec2
Jr X)dX .

. 5

31. Evaluate J(2x-5Xx-3tdx.
2

32. Evaluate Jsin4 xcos5 xCix.

33. Suppose that w "" Jx2+y2 + Z2, x =cosO,y "" sinO,z "" tan O. Us~ the chain rule

dw ff
to find -. where 0 = --'-.

dO 4

34.. Locate all relative and saddle points of f(x,y)"" 3x2 ~ 2xy + y2 - 8y .

35.. · Let L(x, y) denote the local linear approximation to f(x,y) ""Jx 2 + y2 at the point

.. (3,4). Compare the error inappr.oximating f(3.04, 3.98)= J(3.04)2 +(3.98)2 by·
L(3:.04, 3.98) with the distance between the points (3,4)and(3,.04, 3:98).. . .

. '- '. "'( 3 2).36. Find the sum of the series L k - k=1 .
k=1 4 5

37. Find the nth Maclaurin polynomial for sinx.

.. . oo( ~~ k+3
38. Test for the convergence of L -1J . ( f'

. k=1. k k+
(6 x 4= 24 Marks)

~
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40. (a)

PART-D

Answer any two questions. These question carries 15 marks each.

39. (a) Prove that lim x2 == 9 .
x.....3

(b) Prove that Iim.fX == 9 .
x .....o

". 2 .

Use implicit differentiation to find d ~ if 4x2
- 2.1 == 9 ..

. dx

i
(b) Find the slopes of the tangent lines to the curve y2 - X + 1==0 at the points

(2, -1) and (2,1).

(c) Find f'{~) if f(x)==sec~.

x
2
+x-2 dx.

41. Evaluate f
3X

3 _ x2 + 3x 1

!
xY .

42. (a) 'Letf(x)== ",X2+y2;(X,Y)*(01~).
. 0, (x,y)==(O,O)

Show that fAx,y) and fy(x;y) exist at all points (x, y).

(b) Show that the function u(x,t)== sin(x-ct) is a solution of one-dimensional

wave equation.

43, The length width, and height of a rectangular box are measured with an error of

at most 5%. Use a total differential to estimate the .maximum percentage error

that results jf these quantities are used to calcul~te the diagonal of the box.

5 N -3988
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44. Find the interval of convergence and radius of convergence of the fof/owing .
series

(a) f(x-St
k=1 k

2

(b) f (xt
k=O k! .

.(2x 15= 30 Marks)
, .

1

6
.
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