UNIVERSITY OF PUNE
S.Y.B.Sc. MATHEMATICS Question Bank

Practicals Based on Paper 1

Semester-I: Calculus of Several Variables

Practical No. 1
Limit, Continuity and Partial Derivatives

1. Test the following function for existence of simultaneous limit and it-

erated limits at the origin where, f(z,y) = z:;z, z+y#£0. [4]
z+y—1 . . .
2. Let f(z,y) = —=——==—=. Determine the domain of f, draw it geo-
VT v~y
metrically. Evaluate lim  f(z,y), if it exists. (4]
(.’D,y)"')(n,l)

if |z| >
3 Lt fmy = K20
L2y, (2] <Y
cate how f is determined in various subsets of R?, Consider the function

. By drawing the domain of f, indi-

f{z,1). Does the limit of f(z,1) as x — 1 exist? Discuss the continuity
of f at (1,1). [4]

4. Using definition find f,(0, 0) and f,(0,0) where,
2

flz,y) = 2wy%, (z,y) # (0,0)
- =0, (z,y) = (0,0). [4]

2
5. Let f(z,y) = («?+y?) tan™! % for z # 0 and £(0,y) = ——. Show that

2
&%f i , |
Bady _3555(0’ 0) does not exist. 8]

(0,0) = 1 while



Practical No. 2
Differentiability 1

. fand g are twice differentiable functions and

z = f(y + ax) + g(y — ax), show that 2., = a?z,. [4]
V= fg:r, y), £ =rcosf, y = rsinf, then prove that

32V i 32V+_1_32V+18_V 8]

%2 32—37'2 r2 982 v or’

. By using the definition, show that f(z,y) = 1/lzy| is not differentiable
at (0,0). 8]

Hu= (1-2:cy+ya) 12 show that,

(i}



Practical No. 3
Differentiability 2

. Given zais a functiorb of u and v, while u = 2% — y* — 22y, v = y, find
ra B A z N ra A" z T a1

J— — _— 4
F+y)s + & y)ay {4

. Let u = sin~ (22 + y?)$. Using Euler’s theorem show that,
ou  Ou

$8w2+ ya—y = Etanu am;l
*u u Fu 2
P 42 = 2tan®y — 3).
S + $y8m6y +y o~ tanu(2tan®u — 3) 8]
. . . . 4.1
. Using differentials find approximate value of 2501 [4]

. Prove that sin z siny = zy— ¢ [(z*+3zy?) cos 0 sin 6y+-(/*+-32y) sin 62 cos 8y],

for some 8 € (0,1). (8]
2. L 5.1

. Let f(z,y) ==z sin — +y sm;, when zy # 0
1

f(z,0) = #%sin =, when z # 0

f(0,y) =y’sin—, when y #0
f(0,0) = 0. Show that

(a) fr and f, are not continuous at (0,0).

(b} f is differentiable at (0, 0). [4]
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Practical No. 4
Extreme Values

Locate the stationary points of the following functions :

(a) f(z,y) =sinz +siny +sin(z +y)
(b) flmy) =2 +y* +a%y —a® — 17 4]

A rectangular box open at the top is to have a volume of 32 cu.m. What

must be the dimensions so that the total surface area is minimum ? [8]

Obtain the shortest distance of the point (1, 2, —3) from the plane 2z —
3y + 62 = 20, using Lagrange’s method of undetermined coefficients.

(8]

Given the following critical points of the functi
3z%y — 322 — 3y® + 1 + 2, examine for extreme values (0,0), (0,2),
1,1), (-1,1). [4]



Practical No. 5
Multiple Integrals 1
. Evaluate [ [ [ 1 = dz dy dz, where V is the region

JJ @ty t+e+1)®
bounded by the planes x =0, y =0, 2=0andz4+y+2=1. 4]

2 pxm LT
. Evaluate f / f 9 dy dy dz. [4]
0o Jo Jo _
. Change the order of integration,

2  p/2ax
f f f dy dx. (4]
0 Jv2az—2?

. Change the order of the integration and hence evaluate / f y dzx dy
over the region bounded by the line y = z and the parabola y = dz—gz°.
8]

. By double integration, find the area of the region bounded by the curves
y=22-9, y=9-22 ' [4]



Practical No. 6
Multiple Integrals 2

. Bvaluate / /(:L'+y)3 dz dy where Ris bounded by z+y =1, z+y =
4, x—2y = f,nwmzy = --2 using the substitution x4y = v, £ —2y = v.
8]

. Find the volume of the sphere 2% +4%+ 22 = o using triple integration.

[4]

. Evaluate 22y dz dy over the domain
{(z,y): 220,y > 0,22 +y* < 1}. [4]
. Bvaluate / f f (x% +y*) dz dy dz where R is the region bounded by
R
z? + 12 = 2z and z = 2 using cylindrical polar co-ordinates. 8]
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Semester-I: Differential Equations
Practical No. 1

Homogeneous Differential Equations

(a) Find the order and the degree of the differential equation:

L+ @)
w4+ 1+ (yr)z e

(b} Determine whether the following function is homogeneous? If ho-
mogeneous, state it’s degree.

(.’L‘2 +y2)1/2
flz,y) = (@ =y [4]
. Solve: ay’dz + (y + L)e®dy = 0. 4]
Solve: (z —~ ylny +ylnz) dz +z(lny — Inz) dy =0. 4

_dy | 32y  tan’z
Solve: dr 1+ 1423 g

. Reduce the differential equation (2z+y — 3) dz = (2y + 2+ 1) dy to

fQl

vt fmvrr and fnd 4l anlads
¥l

e 1 5 - A
HULLIVUEGIICUUD 1ULLIL Giltl 111G 1LV 2 DULUWLIULL,

Practical No. 2
Exact Differential Equations

. Solve (zy + 1)dz + z(z + 4y — 2)dy = 0. [4]
Solve the equation 6y’dr — z(22® + y)dy = 0 by treating it as a
Bernoulli’s equation in the dependent variable z. [4]
' d
Solve : tan wgm‘q +y =secz. [4]
Solve : (z+a)y = bz — ny; a,b,n are constants with n # 0,n # —1.[4]
Solve : y(zy + 2x%y?)dz + z{zy — 2%y?)dy = 0. [4]
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Practical No. 3
Applications of Differential Equations

For the family (z — a)? + 3 = @?, find that member of the orthogonal

UEil AGARialy j —212%3 Ldl peLuiR g 31 vV

trajectories which passes through (1,2). 4]

Show that the family of curves % + c:i

is self orthogonal. [4]

== 1 where c is a parameter,

The population of a certain town is known to increase at a rate pro-
portional to itself. After 2 years, the population doubled, and after one
more year the population was 10,000. What was the original popula-
tion? 4]

If half of a given quantity of radium decomposes in 1600 years, what
percentage of the original amount will be left at the end of

(a) 2400 years?

(b) 8000 years? 8]

* L~

The decay rate of a certain substance is directly proportional to the
amount present at that instant. Initially there are 27 gm. of the sub-
stance and 3 hours latter it is found that 8 gm. are left. Show that the

amount left after one more hour is % gm. [4]

Practical No. 4
Inverse Differential Operator

(a) Solve : D¥(D? + 3D — 2)y = 0.
(b} Solve : (4D — 24D% +35D? + 6D — 9)y = 0. [4]

(a) Solve : (D3 +2D% + D)y = 0.
(b) Find the particular solution of (D® + 2D? + D)y = %,

(c) Find the particular solution of (D® + 2D? + D)y = 2% + .
Hence find the general solution of

(D?+2D% + D)y = * + z* + . 8]
d’y dy 2 3
Solve.a—g—- o ty=%e" [4]
Solve : (D? + 16)y = 3cos® 2z + €**. _ [4]
Solve : (D? +4)y = zsinz. (8]



Practical No. 5
Methods of Solving Second Order Differential Equations

1. (a) Solve: (D?*+ D — 2)y =0.

\U) Find the part;cuiar solution of kDZ + D — 2)y = 2z — 40cos2x
by the method of undetermined coefficients and hence write the
general solution of (D? 4 D — 2)y = 2z — 40 cos 2z. [8]

2. (a) Solve: (D?+4D+5)y =0.
(b) Find the particular solution of (D? + 4D + 5)y = 10e™% by the
method of undetermined coefficients.
(¢) Find the particular solution of {D? + 4D + b)y = 10e~3%*, with
initial conditions y(0) == 4,4/(0) = 0. 8]
3. (a) Solve: (D?+1)y=0.
(b) Find the particular solution of (D? 4 1)y = tanz, by the method

of variation of parameters and hence find the a‘pnpra] golution of

Sras VivAATVUALTEL WL prdus QunaaisVhasd Giadia aa wial BLAiliGua SRAiuuailia

(D? + 1)y = tanz. [8]

4. (a) Solve: (D> -3D+ 2}y =0,
(b) Find the particular solution of

(D?*-3D+2)y = Tre= —, by the method of variation of param-

eters and hence find the general solution of (D* — 3D + 2)y =
1

l+e= 8]

5. (a) Solve: y" — 5y + 6y =0.

(b} Find the general solution of ¢’ — 5y + 6y = 2¢%, by the method
of reduction of order. 8]
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Practical No. 6

Miscellaneous
Solve : 2y(z” — y + z)dz + (z® — 2y)dy = 0. [4]

(a) The rate at which an ice-ball melts is proportional to the amount
of ice at that instant. If the half the quantity of ice melts in 20
minutes, show that after one hour the amount of the ice left will

1

be gth of the original. [4]
(b) Show that the family y* = 4a(x + a) is self orthogonal. {4

a) Show that y = 22%*® is a solution of the differential equation
D*(D — 2)? = 16€%, 2]
b) Show that y = —3e~* cos 4z is a solution of the differential equation
(D? + 2D + 1)y = 48e "cosdz. 2]
Solve (D? + D + 1)y = zcosz. [4]
Show that the initial value problem (D?+1)y = 2cosz,whenz = 0,y =
0 and when = w,y = 0,has infinitely many solutions. 8]
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Semester-II: Linear Algebra

Practical No. 1

Subspace and Linear Dependence
Tni"[f !(m ar\CT@Em 21 ~ L nr rglr PP 4!:(!1',. fu,.\CZ VA =
PR @ vl 1) y ¥ ) =L E-.uy/uj ALY o 131}?"" \WwZy gy = v, v T
R define + and operations as u+v == (21%2, Y1y2) and k- u = (z bk
Show that V is real vector space w.r.t. these operations. (8]
Check whether W = {(z,y, z)lz ~ y + 2z = 0} is a subspace of vector
space R3. Give a geometrical interpretation of W. [4]

Let § = {e1, ez, €1 + e} where e; = (1,0,0),e2 = (0,1,0). Find L(S5),
linear span of S. Give a geometrical interpretation of L(S). (4]

Check whether the set § = {(—1,2,3),(2,5,7),(3,7,10)} is a linearly

dependent set in R3. [4]
For which values of A do the followi.ng vectors = (A, -1/2,-1/2),
vy = (—1/2, A, ~1/2),u3 = (—1/2,-1/2, A} are | "rea.ﬂ" dependent in
R3? 4



Practical No. 2
Basis and Dimension

CLet v = (1,2,1), 0, = (2,9,0),v3 = (3,3,4). Show that the set S =
{v1,v5,v3} is a basis for R®. Find the coordinate vector of the vector

v =(5,~1,9) wr.t. S. , S [4] -
. Show that the set § = {1,£+ 1,1 + 1} is a basis for P. Expi:ess
p(t) =1? +1 +1 as a linear combination of vectors in S. (4]

. Find a basis and the dimension of the linear subspace of R" given by
{{z1,22,...,20) 1 21 + Ta + ... + 2, =0} ' [4]

. Find basis and dimension of the solution space of the following system-
of equations: '

r+2y—2+3w = 0
20 ~y+z+w = 0
3z+y+dw = 0

. Find a basis for the null space, row space and column space of
{ 1 4 5 6 9 \
3 2 1 4 -1

—2Z 1 4
A=1_1 0 -1 —2 21 18]
2 3 5 7 8



Practical No. 3
Linear Transformations
. Check which of the following are linear transformations :
(a) T:R* — R2 ig defined as T(z,y, 2) = (z,¥2)
(b) T: R® — R3 is defined as T(z,y,2) = (z + 2y,y — 32,2+ 2)
(c) T': R? — R? is defined as T(z,y) = (z + v, |y}
(d) T :R? — R3 is defined as T(z,y) = (z,y,y + 1) [8]

. Find the range and kernel of the linear transformation 7' : R® — R3

T T+ 2

defined as T {y | = | x+y+2z | . Also find rank and nullity of T.
z 2r+y+ 32

[8]

. Let 8 = uy =(-1,0,1},up = (0,1, ~1),us = (1, ~1,1) be a basis for
R3. Let T : R? — RS2 be linear transformation for which T'(u;) =
e;t = 1,2,3 where {e;,e;,e3} is standard basis for R3. Find formula

for T(z,y, z) and use it to compute T'(2,1, ~3). [4]
. Let T : R® — R3 be linear map with Te; = ey, Tep == e3, T'e3 == 0 Then
show that T £ 0,72 # 0,7% = 0. . (4]

.Let T : P, — R? be function defined by the formula T'(p(x)) =
(p(0), p(1)).

(a) Show that T is linear isomorphism.
(b) Find T(1 — 2). Find T-1(2,3). 8]



-t

;J"l

. For any x,y € Ik°, wnerer = {xl,»xz},”y = (fy‘], "y‘g}, show that < T,y >

Practical No. 4
Inner product spaces

I, ™2 harn o —

4

[l

11 (23 + 223) + y2(221 + 522) defines an inner product on R2.

. Compute the angle between

(a) v =ej, w =€ + e in R? where e; = (1,0) , ez = (0, 1).

(b) v= (z,9) and w = (—y,2), 3 # 0,y # 0 in RZ. 4
In an inner product space, show that ||z + y}| = ||z|| + |l¥|| if and only
if one is non negative multiple of the other. ' 4

Let P, be the space of all polynomials of degree < n. What is dimension
of P,7 Define < p,q >= f_ll p(z)g{z)dz. What is the length of p(z) = =
in P,. Apply the Gram Schmidt process to the basis {1,z,22} w.r.t
above inner product. (8]

Apply Gram Schmidt process to obtain an orthonormal basis from

{(1’0! 1)’(1)_1&0):(1’111)}' - [8]



!-Fb.

Practical No. 5
Eigenvalues and Eigenvectors

Find the eigenvalues and eigenvectors of the matrix

{0 0 2\

A=|0 2 o}. (8]
2 03

Verify Cayley Hamilton theorem for a matrix
-1 -2 -2

A={1 2 1}]. [4]
-1l -1 @

Let T : B® — R® be linear transformatibn given by
T(z,y,2) = (z+y+ 22y + 2,2y + 32). Find eigenvalues
of T and eigenspace of each eigenvalue. (8]

Ties
L' 1LIvE

>
g
g
h
il
<
= Q2
o ’_5‘_‘
G ——"

Are the eigenvectors of A linearly independent?



Practical No. 6
Miscellaneous

. Let T': R® = R3 be defined by T(z,y,2) = (x + y,y + 2,z + z). Find
a similar formula for 7%, _ [4]

. Let {z,y, 2z} be linearly independent set of vector space V. Let u = =,
v=g+1y,w=2z+y+ 2. Prove that {u,v,w} is linearly independent
set., [4]

. Find a basis for the following subspaces of 3,

(a) {(z,1,2): 2 =x+y}
(b) {(a:,y, z) L= y} | [4]

. In P,, each of

Wi = {f € R|f(0)=10},

We = {fePR|f(1)=0},
Ws = {f € R[f(0)=F(1) =0}
is a subspace of P,. Find their dimensions. 8]

. Apply Gram Schmidt process to zy = (1,~2,2), 22 = (—1,0,1), z3 =
(5, -3, —7) in R? with the dot product. (8]



UNIVERSITY OF PUNE

S.Y.B.Sc. MATHEMATICS Question Bank

Practicals Based on

Semester-I: Numerical Analysis P-I1 (B)

Practical No. 1
Title: Errors and Solutions of Equations

(a) Round off the following numbers to two decimal places:

48.214186, 2.375, 2.3642

(b} Round off the following numbers to four significant figures:
38.4623b, (.70029
0.0022218, 19.235101 i4]
. Find Absolute, Relative and Percentage errors of the following:

An approximate value of « is given by 3.1428517 and its true value is

3.1415926. (4]

. Using Sturm’s theorem, find the number and position of the real roots of

the equation f(z) = z® — 32° —~ 4z +13=0. [4]

. Using Sturm’s theorem, find the number and position of the real roots of

the equation f(z) = z* — 2% —4z® + 4z + 1= 0. [4]

. Using Regula-Falsi Method, find a root of the equation z° — 9z +1 = 0
lying between 2 and 4 correct to 4 decimal places. (8]



Semester-I: Numerical Analysis P-II (B)

Practical No. 2

Titie: Solution of Equations

. Obtain Newton-Raphson formula to find &c and &c where ¢ > 0 and
hence find 8} ¥12  b) V72 {4+4]

. Using Newton-Raphson method, find a root of the equation 23+ 22 +3z+

4 =0 correct to 2 decimal places which lies between -2 and -1. ]

. Using Newton-Raphson method, find the real roots of following equations:

{a) z=e"% (b) zsinz +cosz =0 upto four decimals. [4-+4]

. Solve the following system of equations' by Gauss-Seidel iteration method:
27z +6y—2z=28b

6z + 1by 422 =72

x+y+ 54z =110 ]

. Solve the following systern of equations by Gauss-Seide] iteration method:

2r—y+2=5
r4+3y—22=7
z+2y+3z=10 ]



Practical No. 3
Title: Fitting of Polynomials

1. The table below gives the temperature T (in Oc) and length  (in mms)of

a ‘ien{'c\r‘ vad ] = o 4= 4T find tha valuag of o~ and a.: ngine linaar
auC I'CG. 1l o Gp o @14, 800 00 Vaales Or 8¢ allQ G USSR lliCal

least squares.

T 40 50 60 70 80

I 600.5 6006 6008 600.9 601.0 4]

2. The weights of a calf taken at weekly intervals are given below. Fit a

straight line using the method of least squares and calculate the average

rate of growth per week.

Age (x) 1 2 3 4 5

Weight (y) 525 587 650 702 754

Age (x) 6 7 8 9 10

Weight (y) 811 872 955 1022 1064 i8]

3. Determine the constants a, b and ¢ by the least-squares method such that
¥ = a + bz + ca?, fits the following data:
z 10 15 20 30 35 40
y L1 12 15 28 33 41 [8]

4. Find the function of the type ¥ = az? to the following data:
£ 2 4 7 10 20 40 60 80
y 43 25 18 13 8 5 3 2 i8]

5. Find the best values of ¢ and d if the curve y = ce?® is fitted to the data:
x 0 0.6 1.0 1.5 2.0 25
y 010 045 215 915 4035 180.75 8]



Semester-I: Numerical Analysis P-II (B)
Practical No. 4

meLt . T
Liuie. 1

. Represent the function f(x) = x*—12z%+242 - 30z+9 and it’s successive

differences in factorial notation. [4]

(2) Evaluate A? (cos2x) 8]

(b} Prove that
uptug+ -ty = 0o+ "oyAug+ "HeaAlup+ -+ Alug

. Given that
log 310 == 2.4913617, log320 = 2.5051500, log330 == 2.5185139,

log 340 = 2.5314781, log 350 = 2.5440680, log360 = 2.5563025

Find the value of log 337.5 [4]
. Find the missing term in the following table

x|0}1]2(3] 4

o1t lalal 9 al
¥ iljojo]i]ol

Explain why the result differ from 27. i4]

. Use Lagranges interpolation formula to express the following functions as

sums of partial fractions.
22 +6x+1
@) = G DE+ D=4 =6 8]




Semester-I: Numerical Analysis P-II (B)

Practical No. 5

Title: Numerical Integration

. Given the set of tabulated points (1,—3), (3,9), (4, 30) and (6, 132), obtain

the values of ¥ when z = 5 using Newton’s divided-difference formula. [4]

2
. Compute the value of log2 from the formula log2 = f i dz by using
1
Trapezoidal rule taking 10 subintervals. [4]

. The velocities of & car (running on a straight road) at the intervals of 2
minutes are given below:

Time in min. 0 2 4 6 8 10 12

Velocity in km/hr. 0 22 30 27 8 7 0o

Apply Simpson’s 1/37 rule to find the distance covered by the car.  [4]

1
. Using Simpson’s 3/8* rule, evaluate I = f 2 dx with
0

142
h — 1./8 and savnnarva tha vaoult Al
L J-! A QLLINL AAVLILEFCUL S VLIS, ARAD WAL L’J
5.2 prd gth
. Evaluate f log, x dx by using Simpson’s 3 and 3 rule using six
4
equal subintervals. 8]



Semester-I: Numerical Analysis P-II (B)
Practical No. 6

=

2 AL T Eaed et e
L1OUILLS O J.‘l.!.'ﬁt LILLICL

Ordinary Differential Equations
. Using Euler’s method, solve the differential equation % = % + ¢ with

initial condition %(0) = 0 by taking interval k = 0.1 and compute y(0.5).
14

. Solve by Euler's Method, the equation A _ zy with y(0) = 1 and find

dx
#(0.4) by taking h =0.1 4]
. By using Euler's Modified Method, given that % = log (z + ) with initial
condition 7{0) == 1, find (0.2} and y(0.5) [4-+4]
. By using Euler’s Modified Method, given that % = g + y with initial
condition that ¥(0) = 1, find y{0.05) and ¥(0.1) i8]

h ] o

. Use Runge-Kutta Method to approximate y, when z = 0.1 and & = 0.2

d;
given that x = 0 when y = 1 and 'c'l% =z +y. 8



Practical No. 1
Vector functions of One Variable

1 n 1 £ N hY o -
tan ok, ioglLt+x), 27 —1
- j 4 ol +7),

If f(« = - + k,z # 0 find f(0) so that f is

continuous at 0, [4]

us at 0 e

M f(z) = sin~!z — sin™? a, . e* — e“j + zsina — asina:kw £ o find
zT—a zT—a r—a

lim f(x). [4]

T—a

. If r = acoswt + bsinwt, and a, b,w are constants, show that (i) r x
is a constant function and (ii) ¥ = —w’r. 4]

. Show that r = ae* +be’ is a solution of the linear differential equation
%2-% + p% + gr = 0, where k and [ are distinct roots of the equation
m?*+ pm + ¢ = 0 and a and b are constant vectors. (4]

d
. If u,v,w are derivable functions of ¢ such that Eg = w X u and

dv d
oV show that —&E(uxv)zwx(uxv). [8]



Practical No. 2
Curves in three dimensional space

. Consider the right circular helix r = acosti + asintj + btk, where
b=cote and 0 < o < 7#/2. Find t,n,b, and &, 7. (8]
. Find the length of the given curve:

(i) r = 3ti + 4tj + 5logsectk,t € [0,7/3],

(i) r = et cos 2ti + e sin 2t + 'k, t € [1,4].

. A particle moves along the curve r = 2t + (¢* — 4¢)j + (3¢ — 5)k.
Find its velocity and acceleration at ¢ = 1 in the direction of the vector

n=1i-3j+2k. (4]
. If a, b, ¢ are pairwise perpendicular unit vectors and are derivable func-
tions of ¢, show that da_ :!:(idE xc+bx -q-(-:) (4]

’ dt " \dt dt/’

. £ is a unit vector in the direction of r then prove that

. dr 1 dr

rX E rzrx 'E't"
2
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Practical No. 3
Differential Operators-I

Find the equations of tangent plane and normal line to the surface
a3 — zy? + y2® — 2% = 0 at the point (1, 1,1). [4]

. Find the directional derivative of the function f(z,y,2) = xy® + y2* +

zz? along the tangent to thecurve x =t,y =t%,z=t3att=1. [4]

Ifr =2i+yj+ 2k and m,n are constant vectors then prove that
V:[(m- - r)nj=m n. 4]

If f= (y?cosz + 23)i+ (Qysinz — 4)j + (3z2* + 2)k then show that £
is conservative. Find scalar potential ¢ such that f = V. (8]

If V¢ = % and ¢(1) = 0 then show that ¢(r) = 3(1 - %). [4]



Practical No. 4
Differential Operators-I1

. Find the constant a such that at any point of intersection of the two
surfaces (z — a)? + 32 -+ 2* = 3 and 2% + (y — 1)® + 2% = 1 their tangent

planes will be perpendicular to each other. 8]
I £ = (35%y — 2)i + (z2® + yh)j — 22°27k, find V(V - f) at the point
2, ~1,0). [4].
. Let f{r) be a differentiable function of r. Prove that (8]
fryy_1d 4
V ( r 1‘) - Tzd’r(r f(T))



Practical No. 5
Vector Integration-I

. Evaluate line integral [,(zyi + (2 + ¢®)j) - dr where C is the z-axis
from x =2 to z = 4 and the line x = 4 from y =0 to y = 12. [4]}

. Use Green’s theorem in the plane to evaluate the line integral
f (2z — 1°)dx — zydy
c
where C is the boundary of the region enclosed by the circles z%4-¢% = 1
and 2%+ 3% = 0. [4]

. Verify Green'’s theorem in the plane for the line integral
fg (32® — 8y*)dz + (4y — 6zy)dy
. ,

where C is the boundary of the region enclosed by the parabolasy = /z

and y = z2. _ [8]

. Find the work done by the force F' = 3% + (2xz — y)j + 2k in moving

a narticls
Q prad yalay

(1) along the line segment C; from 0(0,0,0) to C(2,1,3),

(i) along the curve Cy : T = f(t) = 263 + tj(4t2 ~ t)k, £ € [0, 1],

(iii) along the curve C; given by 2% =4y, 322 =82, z€[0,2]. [8]
. H f=dzzi—y%j+yzk, then evaluate [f[ V-fdV, where V is the volume
boundedbya:=0,:c=1,y=0,y=1‘:'z=0andz=l. [4]



Practical No. 6
Vector Integration-11

. Evaluate surface integral [[(yzi+ zzj+zyk).ds where S is the surface
;
i

n the first octant. (8]

af +h
Ul L ™l

. Using Gauss’s Divergence theorem evaluate surface integral

/ f 2dydz + wiydzdz + 2 2dzdy
.

over the closed surface S bounded by the planes z = 0, z = b and the
cylinder 22 + ¢* = a>. 4]

. Let F = (z +y)i+ (2z — 2)j + (y + 2)k. Verify Stokes’ theorem for the
function F over the part of the plane 3z +2y+2 = 6 in the first octant.

[8]

. Using divergence theorem, show that

ff(ami+byj+czk) -ds = gw(a+b+c),
s

where S is the surface of the sphere x* + 3* + 22 = L. [4]



