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PART A

Answer all questions. Each question carries 1 mark.

1. Find parametric equation of the line through (3, — 4,1) parallel to the vector i+j+k.

2. State Gauss divergence theorem.

3. If a, b, gare the roots of the equation 2x® + x* —2x—1= 0, then what is the value of
a+b+g.

4. Givean example of areciproca equation of degree 5.

5. Givean example of agraph which is both complete and complete bipartite.

6. Draw an Euler graph which is not connected.
(6x1=6)

PART B
[I. Answer any seven questions. Each question carries 2 marks.

7. Find a vector parallel to the line of intersection of the planes 3x—-6y—2z=15and
2X+y—-2z=5.

8. Find the unit tangent vector of the curve r(t)=(2+t)i— (t +1)j+ tk.

9. Find the derivative of f(x, y)=x*sin2y at the point (L%) in the direction of
v= 3i-4j.

10. Evaluate f(x,y, z)=3x*—2y+z over the line segment C joining the origin to the
point (2, 2, 2) .

11. Find the circulation of the field F = xi+ yj around the circle r(t)= (cost)i+ (sint)j,
0<t<2?p.

12. Findtheflux of F = (x—y)i+ Xj acrossthecircle x* + y* =1 inthe xy-plane.

13. Transform x® —6x* + 5x+12 = 0 into an equation lacking the second term.

14. Solve the equation 4x°® —24x” +23x+18 =0, given that the roots are in arithmetical
progression.
15. Prove that the join of two vertex disoint complete graphsis a complete graph.
16. Draw all non- isomorphic trees on the six vertices.
(7x2=14)
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PART C

Answer any five questions. Each question carries 6 marks.

Find the curvature for the helix r(t) = (a cost) i+ (asint)j+ btk; a,b >0, a®> +b* #0.
Find the tangent plane and normal line of the surface f(x,y,2)=x*+y*+z-9=0 at
the point P, (1, 2, 4).

Find apotential function f for thefield F = (2xy — z%) i+ (X* + 2y2) j+ (y* — 22X) k.
Integrate g(x, y, z) = x+ y+ z over the surface of the cube cut from the first octant by
theplanes x=a,y=a, z=a.

Prove that every polynomial equation of the n™ degree has n and only n roots.

If a,b,g are the roots of x’+qx+r =0, find the equation whose roots are

(b-9)* (g-a)* (@ —b)*
Given any two vertices u and v of agraph G, provethat every u-v walk containsa u-
Vv path.
Provethat graph G isconnected if and only if it has a spanning tree.

(5x6=30)

PART D
Answer any two questions. Each question carries 15 marks.

Find the binormal vector B and thetorsiont for the space curve
r(t) = (cost +tsint) i+ (sint—t cost) j+ 3k.

State Stoke’s theorem, hence evauate IF. dr,ifF =(x+y)i+ (2x-2)j+ (y+2)k and
C

C isthe boundary of the triangle with vertices (2, 0, 0), (0, 3, 0) and (0, 0, 6).

Solve by Ferrari’s method: x* + 6x° +14x* + 22x+5=0.
Define 2- connected graph. State and prove Whitney’s theorem on 2- connected graphs.

(2x15=30)



