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Fourth Semester

Core Courze

VECTOR CALCULUS, THEORY OF EQUATIONS AND NUMERICAL METHODS

Common for (1) Model ]l — Mathematics
(2) Model IT — Mathematics and
{(3) B.Sc. Computer Applications

: Three Hours Maximum Weight : 26
Part A (Objective Type Questions)
Answer all guestions.
Euach bunch of 4 questions has weight 1.
Write a parametric equation of the line passing through P (3, —4.1) and parallel to the vector

i+ j+Fk

Find an equation for the plane through P, (0.2, -1) normal to n =37 -2 —k

2 2
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For what values of ¢, the elliptical paraboloid — +;—3 =: lies above the xy - plane.
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Find :ﬁ] rit), where r (f) =(cost)i +(sint) j +tk.

Find the unit tangent vector of the curve r(r)=1> i+{2cost) j+(2sint)k

Find the gradient field of g (x, y.2)= %+ yz +x2.

Give an example of a conservative ﬁeld.
Find the k-component of the curl of the vector field F{L .}‘] — [-‘fl = J")f + [-’".1“ -3 : J-

Find a parametrization of the paraboloid z = x* + y* 2 <4,

What is VxV f7?
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T, f, v are the rootsof 23" + 3%® — ¢ — 1 ~1{), find the equation whose roots are or —~ 1LJ - L v -1

1
Tﬁ

==

|
If o, f, ¥.... are the roots of /{x)=0, find the equation whose roots are o

Give an example of a reciprocal equation of degree 5.

Writc the standard form of a cubic equation.

Find two numbers ¢ and b such that a real root of f{£)= ¥ —x—4=0 lies between o and b,

In the method of false position, what we are replacing the part of the curve between {,1:,,, % })

and '{xl, i )) where a real root of f{x)=0 lies between x; amdx, ?

(4% 1=4)
Part B (Short Answer Type Questions)

Arswer any live guestions.
Each question has weight 1.

Show that if 1= i +u, [+ &k is a unit vector, then the are length parameter along the line

r(r)= (g +fu )i+ (o + 010 ) J+ (2, + dgy ) & from the point P (x;, ¥y, 2, ) whero = 04st itself,

Fined the derivative of f(x. y}=2xp— 3yt at By (5; 5] in tho direetion of A =di + 4;.

Find the cireulation of the field F= (x — y) i+ 3/ around the circle r(r)=(cosr)i +(sint) j:
O=t<in

Find the work done by F=(x3 +_],:-)1‘.|_{_y2 +x) f+z2¢" k over the line segment r=1,
v=0,0<2<1.

U=ing Green's theorem, find the cutward flux of the field F (.‘f.. _v] I+ [ ¥— x] J across the sguare

bounded by x=0,x=1L py=0, y=1.
Solve the equation x* + 6y’ - 562 +6x+1=10,

Solve 657 11x*'— 3x + 2 =), given that the roots arc in harmonie progréession,

Write the condition for the sequence of approximations to a real root of an equation f {(x} = O
converges to the required root m the method of iteration.
{5 4 l = 5]
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Part C (Short Essay Type Questions)

Answer any four guestions.
Each guestion has weight 2

Find the curvature for the helix r(1)=(acost) i+ (asint) j+btk;a,bz0, a +b"=0.

Verify both forms of Green's theorem for the field F (x, _}J} - {J: —y)i+x and the region R bounded
by the unit cirele Cir(r)=(cost)i+ (sint) j;0<r<2nm,

Integrate & (x. ¥. 2) = xyz over the surface of the rectangular solid cut from the first octant by the
planes x=g, y=bandz =v¢.

It @, p, ¥ are the roots of x° +gx+r=0, prove that the equation whose roots are
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-E*‘ is r'z[z+'l}j'—1—q"{3+l]+q‘i:—ﬁ_

Find the five places of decimals the real root of  + 622 +27x — 26 =10,

Find a real root of the equation sinx = [{}{x — | ) using iterative method.
d=Z=8)
Part Db (Essay Type Questions)

Answer any two gquestions.
Each gquestion has weight 4.

Find the area of the surface cut from the bottom of the paraboloid v 4 yz — =0 by the plane

=4,

b

Prove that every polynomial equation of the n'® degree has n and onlv 1 roots.

Find & real root of x* — 55 + 3 = ( using Newton-Raphson method.

(Z2xd4=8)



