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(2013—2016 Admissions) :
: Three Hours - Maximum Marks : 80
Part A

Answer all guestions.

Each question carries 1 mark.
Find the unit tangent vector to the curver (t) = 641 -8007 3t%k, 1st<2.

Give an example of a conservative field.
Find the divergence of F' = [JCE o J") L+ (I.’}' = 3'2} 7.

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

State Gauss divergence theorem.

Find the plane through (0, ﬁ, 1),(2,0,0) and (0, 3,0).

Give an example of an equation for which a = 2 and p = 3 are 3 -multiple roots.
Write the formula for method of False position.

Find two numbers @ and b such that a real root of % —x -4 =0 lies between o and b.

In Newton-Raphson method to find a real root.of an equation f (x) =0, what we are replacing the

part of the curve between{xg, f (xp ))-and the X-axis, where x; is the initial approximation to a
root 7

(10 x 1 =10}
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Part B

Answer any eight guestions.
Each question carries 2 marks.

Find the directional derivative of £ (x,y, z) = 4x2% - 3x%y%z at (2,-1,2)in the direction of

 2i-8j+6k

Find the unit normal vector to the curve r (ty=4sinti+4cost j+3¢tk

.IfF=x£+yj+zkandr=.|F [. prove that Vx{r"’ F}zﬁ.

Show that curl (grad ¢) = 0 where $ is a scalar point function of %, ¥, z.

Evaluate _fx:f dy - 3 dx, where C is the square cut from the first quadrant by the lines
c ; ; ; -

‘x=land y=1.

Find the tangent plane and 'nurmﬂ line ,of the surface f (x, y,z)= x2 + ¥® +2-9=0 at the point

(1,2,4).
Form an eql_iatiun whose foats are the negatives of the roots of

g '_G_xz + B:r —-9 =0.

Salve thg equation 13. + 6x + -2(1 = Q, one root bemg 1+ 31

Transform x* - 6x% + 5x+12=0 mt.n ﬂ.ﬁ equaﬁnn lacking the second term. .
Solve t.llle equatinn. 4x* — 2043 + 33:;:2 o 20:.: + 4 =0,

Obtain a root. correcttu 3 decimal places using bisectic;-n method for -.-::3 R 4 =1
Using_ Nwﬁ‘ﬁaphmn mefhod, obtain the iterative fur:gula to find 1/N.

(8 x2=18)
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Part C

Answer any six questions.
Each question carries 4 marks.

Find div F and curl ¥ where F =V (_«,_-3 e Bxyz) !

Find the value of tim cunstaﬁt ‘a’ such .th,at the vector field

F=(axy - )i +(a~2)2? j+(1-a) 22 k is irrotational.

Find the ﬂux of F =(x - y)i+xj across the circle #% + y2 =1 in. the xyrpls;,ﬁe.

Using the line integral, compute the work done by the force F = (25 + 3} I + 22 J + (y2 - x) K when

 is moves a particle from the point(0, 0,0) to the point (2,1, 1}along the curvex = 2%, y £, 2 = 3.

If 0,8,y be the roots of the equation 9 — pe? 4 qx—r =0, form the equation whose roots are
Py +-'~l—,'fa +1.aB+ 3

B v ¥
Find the éqﬁation whose roots are 3 times the roots of 6x° + 2x* — dx+1=0.

Solve the equation x® - 7x% + 36 =0, given that one root is double of another.

Find the roct of the eqﬁatinn 2x = cosx + 3correct to 3 decimal places by iteration method.

BT % . 1
Using Newten-Raphson method, evalaate (30) 5 correct to four decimal places.

(6 x 4.= 24)
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Part D

Answer any two guestions.
Each question carries 15 marks.

Find the constant a, band ¢such that f‘:(x+y+az]if(bx+2y-z}j+[x+cy+2z}k is

irrotational. Also find a scalar function ¢ such that F - V.

Sl 2 s o
If F=xi+yj+zkandr=|F|, provethat ¥ = = = 73 T

Use Stoke's theorem to evaluate _[ F.dr if F = xzi + xyj + 3xzk and C is the boundary of the
- C

portion of the plane 2x + y + z = 2in the first octant, traversed comnterclockwise,

Find, by Green's theorem, the value of J (x2 ydx+ ydy] where C is the closed curve formed
C 5 ;

by y% = x and y = x between (0,0} and (1,1).

Solve x* + 4% — 5x2 — 8x + 6 = 0 given that sum of two roots is zero.

Solve by Ferrari’s method : x* — 102 + 35x* - 50x + 24 =0.

Use Newton-Raphson method to obtain a root correct to 3 decimal places for the equation

4 (x —-siﬁx] =1,

Find the root of the equation xe® = cosx using the regula-falsi method correct to four decimal

places.

o S (2 x 15 = 30)



