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PART A 
1. Answer all questions.  Each question carries 1 mark 

1. Define the unit tangent vector.
2. Define potential function.
3. Write the general form of a polynomial equation of degree n .
4. Give an example for reciprocal equation.
5. Give an example of a simple graph.
6. Illustrate Complete graph.

(6x1=6)
PART B
II	Answer any seven questions.  Each question carries 2 marks	

7. Write the formula to write the curvature κ of a given curve.
8. Find the parametric equation for a line through (1,1,1) parallel to z- axis
9. Define a normal vector.
10. Define gradient field
11. Define divergence of a vector field.
12. State Stoke's theorem.
13. Define reciprocal equation. Give an example of a standard reciprocal equation
14. State Division Algorithm for polynomial functions.
15. Define cut vetex.
16. Define bridge.

(7x2=14)                                                                                                                 
PART C
III. 	Answer any five questions.  Each question carries 6 marks 

17. Find the distance from (2,-3,4) to the plane x+2y+2z=13
18. Find T and N  for r(t)=(cos2t)i+(sin2t)j .
19. Find the circulation of the field[image: \bar{\boldsymbol{F}}=(x-y)\bar{i}+x\bar{j}]around the 	circle [image: \bar{r}(t)=(\cos t)\bar{i}+(\sin t)\bar{j},0\leq t\leq 2\pi].
20. State the tangential and normal forms of Green's theorem.
21. State and prove Fundamental Theorem of Algebra.
22. If α, β, γ are the roots of 2x3+x2-2x-1 =0 then find the value of αβ+βγ+αγ and α+β+γ.
23. Explain Spanning subgraph.
24. State and prove first fundamental theorem of graph theory.


(5x6=30)
PART D
IV. 	Answer any two questions.  Each question carries 15 marks 
25. Find the directional derivative f(x,y,z)=x3 – xy2 - z at (1,1,0) in the direction of A=2i -3j 	+6k. In which direction does f change most rapidly?
26. Show that [image: \bar{\boldsymbol{F}}=(e^{x}\cos y+yz)\bar{i}+(xz-e^{x}\sin y)\bar{j}+(xy+z)\bar{k}]	[image: \bar{\boldsymbol{F}}=(e^{x}\cos y+yz)\bar{i}+(xz-e^{x}\sin y)\bar{j}+(xy+z)\bar{k}]
27. Show that on diminishing the roots of the equation 6x4-43x3+76x2+25x-100 =0 by 2 it 
	becomes a reciprocal equation and hence solve it.
28. Explain     i) Tree     ii) Cycle    iii)Euler graphs     iv) spanning tree   v) cut edge. 
   (2x15=30) 
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