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Course Code: MA101
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PART A
Answer all questions, each carries 5 marks.

. TN

Check the convergence of the series Ek=1(m)

Find the Maclaurin series of f(x) = i, up to 3 terms

Atz
dx ByE
If w = log (tanx — tan y + tan z) then prove that

If e = {3x— 23773 find

in 25 2% 4 cin 2v 2% 4 gin 22 2% —
sin Z:X.'E + sin 2y ™ + sin 2= 2y = 2
Find the speed of a particle moving along the path x =2cost,y =2sint,z =t

att=m/2
If y'(t) =cost i+sintj ; y(0)=i-j. Find y(t).

Evaluate Iui _[';z _[': dy dz dx

Evaluate [[ xy dx dy over the area bounded by the ellipse Z—: + % =1 and lying

in the first quadrant.
Show that F(x,v) = 2xyv®i + 3222/ is conservative.

o - _ T
ff=xi+vj+zk andr = |[F]|, prove that ?.—3 =0
r
Evaluate by Stoke’s theorem ﬁ,__ [e* dx + 2y dy —dz), where Cis the curve

x2+vi=4,z=2

Using Green’s theorem evaluate _J"I_, x dy —y dxwhere Cisthecircle x? + y2 = 4

PART B
Module 1
Answer any two questions, each carries 5 marks.

1

Test for convergence of the series Ef:lm

Find the radius of convergence and interval of convergence of the power

(Zx-17
Ezk

series 2r—;

Page 10of3

Duration: 3 Hours

Marks

2)
)
2)
3)

2)

)
2)

)

2)
)

2)

3)

)
)



10

11

12

13

14

15

16

17

18

A1100 Pages: 3

kz
oo k .
Show that the series Hjeq(—1)¥ (m) is convergent.

Module 11
Answer any two questions, each carries 5 marks.

Letw = fm,where x —cosB,y —siné, =z — tand. Find %at
g = % using chain rule.
Find the local linear approximation L{x,¥) to f(x,¥) = In {xy ) at the point
P(1,2). Compare the error in approximating f by L at the point @(1.01,2.01)
with the distance between Fand @ .
Find relative extrema and saddle points, if any, of the function
flx,v) =x}r+§+§ .
Module 111

Answer any two questions, each carries 5 marks.
Find the unit tangent T(t) and unit normal N(t) to the curve
x=acost, y=asint, z=ct a>0
Find the velocity and position vectors of the particle ,if the acceleration vector
a(t) =sinti +costj+ ek ; v(0)=k; r(0)=—i+k.
Find the equation of the tangent line to the curve of intersection of surfaces

z==x"+y?and 3x*+ 2y*+z* =9 and the point (1,1,2).

Module 1V
Answer any two questions, each carries 5 marks.

%«/E s yz
Evaluate by reversing the order of integration J. Ix dxdy
0 ¥y

Evaluate ny d4 , where R is the sector in the first quadrant bounded by
R

y:\/;, y=6—x, y=0.
Evaluate fﬁl _I";,, fﬁl_x x dz dx dy
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Module V

Answer any three questions, each carries 5 marks.

Find the work done byF(x,¥) = (x% + ¥*)i — x; along the curve

C:x*+ y* =1 counter clockwise from (1,0) to (0,1)

Determine whether F(x,¥) = 6y i + 12xy j is a conservative vector field. If
so find the potential function for it.

Find the divergence and curl of the vector field

F(x,v,z) = xyzli+ yzx®j+ zxv? k

Prove that [ (x% —yz)T+ (¥? —zx)j + (2% —xy)k. dF is independent of the path
and evaluate the integral along any curve from (0,0,0) to (1,2,3).

Iff=xT+yj+zk andr = ||7ll, prove that V2f(r) = z FE+7").
(a

Module VI

Answer any three questions, each carries 5 marks.

Using Green’s theorem evaluate Jl. {(xv +v¥)dx + x? dy where Cis the boundary
of the region bounded by ¥ = x? and x = y?
Evaluate the surface integral _]L z¢ ds, where @ is the portion of the curve
z=.t2+y?betweenz=1andz =3
Determine whether the vector field F{x, v,z is free of sources and sinks. If not,
locate them.

DF(x,v,2z) = (v + z)i— xzj+ x*siny k

if)F(x,v.z) = x°1+y* 7+ 22°k
Use divergence theorem to find the outward flux of the vector field
F(x,v,z) = (2x +y*)i+xvj+ (xy—2z)k across the surface ¢ of the
tetrahedron bounded by x +y + z = 2 and the coordinate planes.
Using Stoke’s theorem evaluate fc F .dr ;where F =xyT+yzJ +xzk;
C triangular path in the plane x +v+ z = 1 with vertices at (1,0,0),(0,1,0) and

(0,0,1) in the first octant

skeskok ok
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