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PART A
Answer any 10 (2 marks each)

1. Define Simpson's three eighth rule.

2. Show that .

3.
If , show that 

4. Show that , where  is  constant.

5. Write the condi�on for convergence of Newton-Raphson method.

6. If , find 

7. State Green's theorem in the plane.

8. Find a unit vector normal to the surface  at the point 

9. Write the formula for Newton-Raphson method.

10. Given first two approxima�ons a and b , what is the next approxima�on using bisec�on
method?

11. Find a unit vector normal to the surface  at the point 

12. Show that .

PART B
Answer any 5 (5 marks each)

13. The following table gives the corresponding values of x and y . From the difference table
express y as a func�on of x

x              0              1             2               3                  4               

y 3 6 11 18 27

14. If  prove that 

15.
Evaluate , by Stoke's Theorem, where  and  is

the boundary of the triangle with ver�ces and .

16. Define Shi� operator and prove that 
 +...

17. Compute the real roots of , correct to three decimal places.

18. Find the real root of the equa�oon  by Regula-Falsi method, correct to three
decimal places.

Δ[af(x) + bg(x)] = aΔf(x) + bΔg(x)

= xi + yj + zkr
→

grad( ) =1
r

− r
→

r3

Δc = 0 c

= sin ti + cos t j + tkr
→ ∣

∣∣
d2 r

→

dt2

∣
∣∣

+ + 3xyz = 3x3 y3 (1, 2, −1)

x = 4y3z2 (−1, −1, 2)
Δ[f(x). g(x)] = f(x + h)Δg(x) + g(x)Δf(x)

= xi + yj + zkr
→

div ( ) = (n + 3)rn r
→

rn

.∮
C

F
→

dr
→

= + − (x + z)F
→

y2 î x2 ĵ k̂ C

(0, 0, 0), (1, 0, 0) (1, 1, 0)

x + + +. . . = + ( Δ + (y1 x2y2 x3y3
x

1−x
y1

x
1−x

)2 y2
x

1−x
)3Δ2y2

x x − 1.2 = 0log10

x − 3 = 0ex
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(5 x 5 = 25)

(10 x 3 = 30)

19. Prove that the vector   is irrota�onal.

20.
Find , where  and  is the

surface of the sphere having centre at  and radius .

PART C
Answer any 3 (10 marks each)

21.
If , prove that (i)     (ii) 

22.
Evaluate , where  and  is the surface of

the plane  in the first octant.

23. Use Newton's divided difference formula to evaluate f(8) given:

x 4 5 7 10 11 13

f(x) 48 100 294 900 1210 2028

24. Using bisec�on method, find the nega�ve root of , correct to four
decimals.

f(r) r
→

. dS∬
S

F
→

n̂ = (2x + 3z) − (xz + y) + ( + 2z)F
→

î ĵ y2 k̂ S

(3, −1, 2) 3

= xi + yj + zkr
→

div ( ) = 0r
→

r3 ( ) = n(n + 1)∇2 rn rn−2

∫ . dS∫
S

A
→

n̂ = (x + ) − 2x + 2yzA
→

y2 î ĵ k̂ S

2x + y + 2z = 6

− x + 11 = 0x3
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