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C.U.SHAH UNIVERSITY

Summer Examination-2019

Subject Name: Differential and Integral Calculus

Subject Code: 4SC04DIC1

Branch: B.Sc. (Mathematics, Physics)

Semester: 4 Date: 18/04/2019 Time: 02:30 To 05:30 Marks: 70

Instructions:

(1) Use of Programmable calculator & any other electronic instrument is prohibited.

(2) Instructions written on main answer book are strictly to be obeyed.
(3) Draw neat diagrams and figures (if necessary) at right places.
(4) Assume suitable data if needed.

Q-1
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9)
h)

Attempt the following questions:
Define: Gradient
If F=gradgthencurl F =

What is the value ofdiv(¢u) , iIf uis a vector point function and ¢ is a scalar point
function?

Evaluate: ﬁ(xz +y?)dy dx
00
2 a

4

Evaluate: .[” xy®z°dz dy dx

102
State Stoke’s theorem.
Define: Curvature
Explain in short Lagrange’s equation for partial differential equation.

Attempt any four questions from Q-2 to Q-8

Q-2

a)

b)

Attempt all questions
1

Find the directional derivative of ¢ = (x2 +yr 22)_E at the point(3,1,2) in the

direction of the vector yzi +xzj + xyk .

Evaluate I F-dr,where F =x?{+xy jand C is the boundary of the square in the
C

plane z =0and bounded by the linesx=0,y=0,x=aandy =a.
Determine the constants a and b such that A is irrotational, where
,3\=(2xy+3yz)iA+(x2 +axz—422) j +(3xy +2byz k.

Attempt all questions
If F =xXi +y j+zKk then show that div(grad(r"))=n(n+1)r"2.
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b)

Q-5
b)

Evaluate I I x* dx dy whereA is the region in the first quadrant bounded by the

A
hyperbola xy =16and the lines x=y,y=0,x=8.
Find the equation of tangent plane and normal line to the surface xyz =6 at the

point(1,2,3).

Attempt all questions
If u,vare vector point functions and ¢ is a scalar point function then prove that

div(uxv)=(curlu)-v—u-(curlv).
Evaluate [[ F-fids, where F =3yi +2z j+x2yzk and S is the surface y? =5xin the

positive octant bounded by the plane x=3,z =4.

%1—2(:05291
Evaluate:j J. _[rsin@dzdrd&
0

0

4

Attempt all questions
State and prove Green’s theorem.

Evaluate ”(x +y)dA, where R is Trapezoidal region with vertices(0,0),(5,0),
R

@ g} G —SJ by using transformation X =2u+3vand y=2u—3v.

State Gauss-divergence theorem.

Attempt all questions
2X—X?

Find I I x + yz)dydxby changing into polar co-ordinates.
0
4a 2@
Evaluate J' J' dy dx by change the order of integration.
0 2
e

Find the work done when a force F = (x -y + x) +(2x+ y) J moves a particle

from origin to(1,1) along a parabola y* = x.

Attempt all questions

Verify Gauss-divergence theorem for F = 2xzi + yz j +z2k for the upper half
sphere x* + y* +z* = a’.

Find the radius of curvature at any point on the curve y* = 4ax.

Attempt all questions
2

Solve 22 =sinxcosy, given thatgz—Zcosywhen x=0andz=0whenyisa

oxoy
multiple of 7.
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b) Form the partial differential equation by eliminating the arbitrary function from (03)
z=xy+ f (x2+y2).

€) Show that the radius of curvature at any point on the cardioids r =a(1—cos@) s (04)

2\/2ar.

2
d) Solve: Y2 %y (03)

X OX oy
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