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Answer all the questions sequentially in Blue colour Answer book.

1. Find the area shared by the cardioids r=2(1+ cos(4)) and r = 2(1- cos(9)).
(5 marks)

2. Solve the initial vatue problem: dr/dt = (3/2) (t+1)"? i +etj +1/(t+1) k
with the initial condition r(0)=k . ( 5 marks)

A\
3.Express A in the formB =a; T + ayN  without finding T and N
att=0 for r=£i+ (t+(1/3)t) j + (t- (1/3)t) k . ( 7 marks)

4. Find an equation for the level surface of the function

0
g(x,y,z) = Z (x+y)"/ (n! 2") at (In(2) ,In(4) ,3). ( 7 marks)
n=0

5 Use the chain rule to find ©z/6u and 6z/0v whenu=1and v = -2 if
z=In(q) and q= Yv+3 tan™(u). ( 7 marks)

6. Find the directions in which the function f(x,y,z)=In(xy) + In(yz) + In(x2)
increase and decrease most rapidly at the point Py(1,1,1). Also find the

derivatives of the function in those directions. ( 7 marks)
(P.T.O)



7. Find the tangent plane and normal line to the surface

f(x.y,z) = cos(nx) - y +&% +yz -4 =0 at the point (0,1,2).

( 7 marks)
8. Discuss the convergence of the following series:
=)
(@ Z (2n)! / (n! n) (b) Z 6/((2n-1) (2n+1)) ( 7 marks)
n=

9. Sketch the region of integration and write an equivalent double integral
with the order of lntegratlon reversed

J. J- 3y dx dy ( 7 marks)

R

10. Change the following Cartesian inte

gral into an equivalent polar integral
and evaluate

f J- (x> +y*) dy dx (7 marks)

11.Solve the system u=x-y and v=2x+y for x and y in terms of u and v.
Find the Jacobian 5(x,y)/ d(u, v) and use it to evaluate

_[_[(2)(2 -Xy - y*) dx dy for the region bounded by the lines y=-2x+4 ,y=-2x+7
K

y=x-2, y=x+1 ( 7 marks)
12.Verify whether F = ysin(z) i + xsin(z) j + xycos(z) k is a conservative field.

( 7 marks)
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o If f(xy)= 1/ sqrt(64 - x> y?) then find

a. function’s domain.

b. function’s range.

c. boundary of the function’s domain.

d. determine whether the domain is open or closed.

e. determine whether the domain is bounded or unbounded . (6 marks)

2. Find the linearization of f(x,y,z) = €* + cos(y+z) at (0, 1/2,0) (5 marks)

3.Find dw/dt att=3 usin§ the chain rule for the following
W=xly+ylz ,x=cos’(t);y= sin’(t) ; z= 1/t ( 6 marks)

4. Find the directions in which the following functions increase and
decrease most rapidly at the point P,. Then find the directional
derivative of the - function in that direction.
f(x,y) = x’y +e* sin(xy) P,= (1,0) ( 6 marks)

5.Find the parametric equations for the line of tangent to the curve
of intersection of the surfaces |
x> +3x%y* + y +axy -z =0 ; x* +y? + 22 =11 at the point (1,1,3). (6 marks)

6.Find the local maxima, local minima and saddle points , if any for the
function X -y - 2xy +6=0. (5 marks)

7. Sketch the region of integration for the following and write an equivalent
double integral with the order of integration reversed

2 y*
[ ] dxdy ( 6 marks)
1=l A=y
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1. Solve the initial value problem for r as a vector function of t:

Differential equation : dr/dt =ti -t ji-tk
Initial condition r(0)=it2j+3k 8 marks

2. Find the unit tangent vector and also the length of the indicated portion of the curve
r(t)= (6sin2t) i + (6cos2t) j+ S5tk , 0<t<i. 8 marks

3. Find § algebraically for the following f(x)=\x-7 ,L=4 xo=23 and & =1.
8 marks

2
4 Find Tim (x+3) "2 8 marks

x—>(=2)" (.X' + 2)

5. Find the area inside the lemniscate r* = 6 cos(20) and outside the circle r = 3.
8 marks

6. Find the length of the curve r = cos *(@/3) , 0< @ < w4 5 marks

7. Label the vertices and the centre with polar coordinates for the ellipse
r=25/(10-5co0s(20)) 5 marks



