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[Use a separate Answer Book for Group A & D and another Answer Book for Group (B+C)]

Group-A
Answer any four questions [4x5]
1. Evaluate j— if exists. Show that I e 4sz dx = I 5

128
0 x3 0
2. Evaluate if exists. 5
e
3. Evaluate ”(x +y )dxdy over the region in the positive quadrant for which x+y <1. 5
4. Evaluate ”dx dy where R is region bounded by y? = x and x?+ y? = 2xin the first quadrant. 5
5. Find the intrinsic equation of the Cardioide r =a(1—cos#), the arc being measured from the cusp. 5
6. Find the area of the surface generated by revolving about the y-axis the part of the astroid

x =acos’ 6, y=asin’ 0, that lies in the first quadrant. 5

Group-B
Answer any four questions [4x5]
7. Solve: (X2D2 ~-3x D +5) y =x"sin(logx), where D = di . 5

X
8. Solve: (D2—9)y:e3X cos x , where p=d. 5

dx
2
9. Solve: OI—;(+4t 0, satisfying x =4, L =3 whent=0. 5
dt dt
2
10. Solve: x M—4x0|—y+6y 6. 5
dx? dx

11. Separate t3u,, +x%u, = 0into an equation of x and an equation of t.
12. Solve the problem 4w = 0 on the rectangle 0 < x < a, 0 <y < b, with boundary conditions, 5

w, (0,y)=w, (a,y)=0,
w(x,0)= f(x), w, (x,b) =h(x)

Group-C
Answer any two questions [2x5]

13. Verify Green's theorem in the plane for gS(xy+ yz)dx+x2dy where c is the closed curve of the

region bounded by y = x and y = x°. 5
(1)



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Evaluate Ij F-ndS, where F :4xzf—yzj+szZ and S is the surface of the cube bounded by
s

x=0,x=1, y=0,y=12=0,z=1. 5

If &and b are constant vectors, prove that div{(?xa)xﬁ} :—2(5-5). 5
Group-D

Answer any five questions [5x5]

Define the terms "absolute error' and 'Percentage error' as used in numerical analysis. The number %

Is approximated as 0.33. Find the absolute, relative and percentage error in this approximation. 2+3
Establish the following operator relations:

(i) (1+A)(1-V)=1, (i) E=e™

where, A, V and E are the forward, backward and shift operator respectively also D is the first order

differential operator (di] for independent variable x and h is the step length. 3+2
X

Construct the finite difference table using the values

f(0)=1 f() =15 f(2)=2.2, f(3)=3.1 f(4)=4.3.
Also find the value of f(1.2). 2+3
Given the following table:

X: 0 5 10 15 20
f(x): 1.0 1.6 3.8 8.2 15.4
construct the difference table and compute f (19) by Newton’s Backward Formula. 2+3
Using Lagrange's interpolation formula, construct the interpolation polynomial for the function
. . . 1 1
y =sinzx, choosing the points x, =0, X1=gv XZ:E' 5

Evaluate: I;(4x—3x2)dx by Simpson's % Rule, taking 10 subintervals, correct to 3 places of

decimals. Compute the absolute error. 4+1
Find the location of the real root of x> —4x—9=0 and evaluate this real root by bisection method
correct upto four significant figures. 1+4
Find by Newton-Raphson method a real root of 3x—cosx—1=0in (0,1) correct to four places of
decimals. 5

(2)



