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UNIT – I

1. (a) Find the real root of the equation log x− cos x = 0, near 1.5 by using Newton-Raphson method.
[7M]

(b) Find the real root of the equation x2 − logex − 12 = 0 , by false position method up to three
decimal places. [7M]

2. (a) Find a real root of the equation xlog10x = 1.2 by Newton Raphson method. Correct the root to
three decimal places. [7M]

(b) Obtain the interpolating polynomial passing through the points (0, 1), (1, 3), (2, 7) and (3, 13)
and hence find f(2.5)

UNIT – II

3. (a) Fit a parabola y = a+ bx+ cx2 to the following data: [7M]
x -3 -2 -1 0 1 2 3

f(x) 4.63 2.11 0.67 0.09 0.63 2.15 4.58

(b) Find y (0.2), given that dy
dx = 2y + 3ex; y (0) = 0 by Taylor’s series method. [7M]

4. (a) Solve: dy
dx = log10 (x+ y) ; y (0) = 2 at x = 0.4 with h = 0.2 by modified Euler’s method [7M]

(b) Using Runge-Kutta method, find y (1.1) given that dy
dx = 3x+ y2; y (1) = 1.2 [7M]

UNIT – III

5. (a) Evaluate
1
∫
0

√
1−x2

∫
0

√
1−x2−y2

∫
0

dzdydx√
1−x2−y2−z2

[7M]

(b) Evaluate
1
∫
0

2−x
∫
x2

xydydx [7M]

6. (a) Evaluate
a∫
0

√(
x/a

)∫
x/a

(
x2 + y2

)
dy dx, by changing to polar coordinates. [7M]
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(b) If R is the region bounded by the planes x = 0, y = 0, z = 1 and the cylinder x2+y2=1 , evaluate∫∫∫
R

xyz dx dy dz [7M]

UNIT – IV

7. (a) Find the directional derivative of φ = xy2+yz3 at the point (1,−2,−1) in the direction of normal
to the surface x log z − y2 = −4 at (−1, 2, 1) . [7M]

(b) Using Divergence theorem evaluate
∫∫
S

−→
F .n̂ ds for ~F = y î + x ĵ + z2k̂ for the cylindrical region

S given by x2 + y2 = a2, z = 0 and z = b . [7M]

8. (a) Prove that ∇×∇× ~F = ∇
(
∇ · ~F

)
−∇2 ~F

[7M]
(b) If ~F = 3y î− xz ĵ + y z2 and S is the surface of the paraboloid 2z = x2 + y2 bounded by z = 2 ,

using Stokes theorem evaluate
∫∫
S

curl ~F · n̂ ds [7M]

UNIT – V

9. (a) i. If m and n are real constants greater than -1, prove that
1∫
0

xm(logx)ndx = (−1)n

(m+1)n+1Γ (n+ 1)

[7M]

ii. Evaluate
1∫
0

x4
(
log 1

x

)3
dx

(b) Prove that J1/2
(x) =

√
2
πx sinx and show that

π
/2∫
0

√
xJ1/2

(2x) dx = 1√
Π

[7M]

10. (a) If α and β are the two distinct roots of Jn (x) = 0 , then show that
1∫
0

xJn (αx) Jn (βx) dx = 0

[7M]
(b) Prove that xJn

′ (x) = nJn (x)− xJn+1 (x) [7M]
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