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1. All units have internal choice, answer one complete question from each unit.
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Important Note: Completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

UNIT -1 CO | PO | Marks
1 | @) | Evaluate J‘J.x ydxdy, where R is the region bounded by x— axis, | 1 | 1 6
R
ordinate x =2a and the curve x* = 4ay .
b) | Find the area lying inside the cardioid r=a(l+cos#)and outside | * | ! 7
the circle r=a.
¢) | Prove that [ xe"dx x [ x%e ™ dx=—"—. 11
P e 7
OR
& | 2 | a) | Derive the relation between beta and gamma function in the form | 1 | 1 6
& '(m)['(n)
5 mn)=—-7~—7.
_g ﬂ( ) I'(m+n)
@ 1,1y .
2 b) | Evaluate the integral j I e* 7 dxdy by transforming into 1] 1 .
3 0 0
@ polar coordinates.
= c) | Calculate the volume of the solid bounded by the planes x = 0, | 1 1 7
S y=0,z=0andXx+y+2z =a.
[35
‘_E UNIT -2
o | 3 | @ | Find the directional derivative of f(x,y,z)=xy?+yz® atthepoint | 1 | ! 6
g (2,—1,1) in the direction of the vector i +2]+ 2K .
g b) | Apply Green’s theorem to evaluate I(BX—8y2)dx+ (4y—6xy)dy | 1 | 1 ,
c
2 ¢
8 where C is bounded by x=0,y=0 and x+y=1.
= ¢) | If# = xi + yj + zk and r = ||, show that r"# is solenoidal for | 1 | 1 7
S n=-3.
% OR
E 4 1a) | If r=xi+yj+zk and r:‘?‘,then prove that 1]l 6
>
& div(grad(r™)) = n(n + 1)r" 2,




b)

A vector field is given by F = (x* -y + x)i —(2yx+Y) ] . Show
that the field is irrotational and find its scalar potential.

Apply Stokes’ theorem to evaluate 95(2x —y)dx— yz*dy — y*zdz
C

where C is the projection over the upper half of the sphere
x* +y%+1z° =a’ in the xy - plane.

UNIT -3

Obtain the matrix of linear transformation T : R> — R®defined by
T(a,b)=(a+b,a—b,2b) with respect to the basis

B={(10), (1,1)} for R* and C a standard basis for R°*.

Let T:V — W be a linear transformation defined by
T(x,y,z) = (x+y,x—y,2x+2z). Verify the rank-nullity
theorem.

Find the basis and dimension of row space, column space and
1 -1 2

null space of the matrix A=12 1 -1|.
3 0 1

OR

Find the linear transformation T:R®>—>R? such that
T(L2)=(30) and T(2,1)=(12).

Find the basis and dimension of the subspace spanned by the
vectors  {(1,-2,3),(1,-3,4),(—1,1,—-2)} in the vector
space V5(R).

Verify whether V =(1,-2,5) in R® is a linear combination of the
vectors u, =(1,1,1),u, =(1,2,3),u, =(2,-11).

UNIT -4

Approximate the root of the equation 3x = cosx + 1 near x =
0.5 by Newton-Raphson method. Perform three iterations.

Apply Lagrange’s interpolation formula inversely to obtain a root
of the equation f (x)=0 given that f(30)=-30, f(34)=-13

and f(38)=3.

A solid of revolution is formed by rotating about the x —axis, the
lines x=0, x=1and curve through the points with the following
coordinates:

x|0] 025 0.5 0.75 1
y | 1]0.9896 | 0.9589 | 0.9089 | 0.8415
Apply the Simpson’s rule to find the volume of the solid formed.

OR

Find an approximate root of the equation xlog,,(x) = 1.2 near
x = 1.5 using Newton-Raphson method. Perform three
iterations.




b)

Distance y in nautical miles of the visible horizon for given
heights x in metres above the surface of the earth are given by the
following table:

x | 100 | 150 | 200 | 250 | 300 | 350 | 400
y|12 |16 |21 |27 |36 |50 |72
Find the value of y when x =225 metres by applying Newton’s

forward interpolation formula.

Given that
X 4 4.2 44 46 48 5 52
y=|ogex 1.3863 | 1.4351 | 1.4816 |1.5261 | 1.5686 | 1.6094 |1.6487

5.2
Evaluate | = j log xdx by using Weddle’s rule.
4

UNIT -5

Solve by  Taylor’s series method the equation

Q:Ioge(xy),y(l):Zfor y(1.1) by considering up to third

dx
degree terms.

b)

Intensity of radiation is directly proportional to the amount of
remaining radioactive substance. The differential equation is
%:—w, where k=0.014t,=0,y,=100g. Determine how
much substance will remain at the moment t =25 sec by Modified
Euler’s method with h=25. Perform two iterations.

Solve the differential equation ﬂ=u,y(0)=l at x=0.2
dx y+Xx

taking h =0.2 by Runge Kutta method of fourth order.

OR

10

Employ Taylor’s series method to obtain approximate value of y

at x =0.2 for the differential equation % =2y +3e”,y(0)=0 by
X
considering up to third degree terms.

b)

Apply modified Euler’s method to compute y(0.1), given

dy _ x* +y with the initial condition y(0)=1 by taking h=0.1.

dx
Perform two iterations.

Apply Milne’s Predictor-corrector method to find y(2) given

% =ﬂ, x=0, y0 =2, y(1.25)=3.13, y(1.5) =4.5and
X X

y(1.75) = 6.13 .
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