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PART A
Answer all questions. Each question carries 1 mark.
Find a vector perpendicular to the plane 3x+5y-8z=0.

Find the volume of the parallelepiped whose edges are vectors 3t|J+ 47, 2$+ 3}jj+ 4E and SE.
Find % of a particle moving along the curve r(t) =sint E}+ e T+ 3[<J.
Evaluate _[(x+ y)s where Cis a straight line x =t,y =1-t,z =0 from (0,1,0)to (1,0,0).
C
;1
Find the gradient of the field f(x,y,z)=(X*+Yy*+2%)2.
Find the divergence of f(x,Y) = (X2 —2y)I +(xy —y?)}.
Form a polynomial equation of second degree with rational coefficients, one of whose roots are

J2+4-3.

If a, b, c are the roots of the equation 4x* —2x* +8x+5 =0, then find ab + bc + ac.
Write Newton-Raphson formula to find an approximate solution of an equation.
If f(a).f(b)<0, then a root of f(x)=0 lies between ............. and ....coeeeeeeeen. (1x10=10)

PART B
Answer any eight questions. Each question carries 2 marks.
Find the angle between the planes X+ Yy+z =1and x+2y+3z =6.

A particle moves along the curve X = 3t?, y= t> —2t,z =t* . Find velocity and acceleration.
Find the arc length parameter along the helix r(t) = costlp+sinti)+tlzjfrom to=0to t.

Find the total work done in moving a particle in a force field given by F = 3xylp—525)+10xlz)along
the curve x =t>+1,y = 2t*,z =t> from t=0 to t=1.

Evaluate dy — 2dX, where Cis the square cut from the first quadrant by the lines x=1and
C

y =1, using green’s theorem.

If F=-2yi+2Xj evaluate jF.dr where Cis a circle of radius a about the origin bounding a disk
C

S in the x-y plane using Stoke’s theorem.
Solve the equation 4x° — 24x? + 23x +18 = 0, given that the roots are in arithmetic progression.

Form an equation whose roots are 2 times those of the equation 2x> —5x* +7 =0.
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Find an approximate real root of the equation xe* =1in four steps using bisection method, given
that a root lies between 0 and 1.

3
Use Newton Raphson Method to find an approximate root of X —2X—=5=0 pear X, = 2in two
steps. (2x8=16)

PART C
Answer any five questions. Each question carries 5 marks.
Find the unit tangent vector T and unit normal N forr(t) = 3cost|p+ 3sintﬁ)+ 4tlz}.
Find the tangential and normal component of acceleration for the curve
r(t) = (cost+tsint)r+(sint—tcost)'jj .
(2,3,-6)

Show that 2xdx + 2ydy + 2zdzis exact and evaluate J.Zxdx +2ydy +2zdz.
(0,0,0)

Find the area of surface cut from the bottom of the paraboloid x*+y® —z =0by the planez =4

Solve 24x°® —14x* —63x + 45 given that one root is double another.
Solve the equation 60x* —736x® +1433x% —736x +60=0.

Find the real solution of x* = 3by Regula falsi method in five steps. (5x5=25)
PART D
Answer any two questions. Each question carries 12 marks.

Evaluate J.F.drif F = (x* +y%)i—2xyj whereC is the rectangle in the X—Y plane bounded by
C

x=0,x=a,y=0y=b

Verify Green’s theorem in the plane fxydx + x°dy where C is the curve enclosing the region
C

bounded by parabola y = x*and the liney = X.

Solve x* —9x+ 28 =0 by Cardan’s method.

a) Find an approximate root of X =& * using Newton Raphson method upto 4 steps starting from
X, =1.

b) Find an approximate solution to the equation x°+Xx—1=0 starting from X, =lusing fixed

point iteration formula in 3 steps. (12x2=24)
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