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SECTION-A

Answer ALL questions / problems in one or two sentences.

1. Find lim _,(ti—3j +t%k).

2. Let f(x,y,2)=x*+y? -2z Find an equation of the level surface that passes through
the point (1, — 2, 0).

3. If ¢(x,y,2) =x*+y*+2z° —3xyz, find gradient of ¢ at (1, -1, 2).

4. Evaluate the integral fc (3x+2y)dx+ (2x—y)dy along the line segment C from
(0,0) to (1, 1).

5. State Stoke’s theorem.

6. Determine whether F(x,y) =3y? +6xyj is a conservative vector field.

7. LetF(x,y)be a conservative vector field on a region D and C a smooth closed

curve in D. What is the value of fc F.dr ?
8. State the fundamental theorem of algebra.
9. What is the sum of the four roots of the equation 3x* +2x* +5x*+7x—-4=07?
10. How many real roots does the equation 2x*+2 =0 have ?
(10 x 1 = 10 Marks)
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SECTION-B
Answer any EIGHT questions / problems, not exceeding a paragraph.

Find the unit tangent vector to the graph of r(t) =4costi+4sint+4sint j+tk at

the point where t:%.

Find the velocity and acceleration of a particle moving along the curve

X =t, y:%tz, z=%t3 attimet=1.

Find the constants a, b, ¢ such that

F(X,Y,2) =(x+2y+az)i+ (bx—3y —z) j + (4x+cy + 22)k is irrotational.

Prove that curl (Vo) =0, where ¢ is a scalar function.

Find the work done by the force field F(x,y)=x%yi+(x—y)jon a particle that
moves along the parabola y = x* from (-2, 4) to (1, 1).

Find the value of j:‘;;) (3y dx+3x dy).

Find a unit normal vector to r(t) =ti+t*j at the point where t = 1.

Find the divergence of the vector field F(x, y,z) =e”i—cosy j+sin?z k.

Solve the equation 2x*®+3x*-11x—-6=0, given that the three roots form an
arithmetic sequence.

Show that x” —3x* +2x* —1=0 has at least four imaginary roots.

State Descarte’s rule of signs.
Solve the equation x* —5x*> —8x+12 =0, given that the sum of two of the roots is 7.

(8 x 2 =16 Marks)
SECTION-C
Short essay type problems : Answer any SIX questions.
Find the curvature of the curve r(t) =e'i+e™ j+t k at the point where t = 0.
Find the directional derivative of f (x,y,z) =x%z— yx* + z*at the point (2, -1, 1) in
the direction of the vector a8 = 3i — j + 2k.

If F=xi+y j+zk and r =|f|, then show that gradient of (1):—%.
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Using Green’s theorem, find the work done by the force field
F(x,y)=(x>—y?)i+x j,on a particle that travel once around the circle x> +y?=9

in the counterclockwise direction.
Use the Divergence theorem to find the outward flux of

F(xV,z)=(x>+Yy)i+z2j+ (e’ —2)k, across the surface of the rectangular solid
bounded by the coordinate planes and the planesx=3,y=1and z = 2.

Evaluate [[[ (3x*+3y*+2z)dV where G is the region enclosed by the circular
cylinder x> +y? =9 and the planesz=0and z = 2.

Find a real root of the equation x* —2x—5=0 using bisection method.

Solve the equation x*—10x* +8x +64 =0, given that the product of two of the roots
Is the negative of the third.

Explain the Newton — Raphson method of finding a solution to the equation
f(x)=0.
(6 x 4 = 24 Marks)
SECTION-D
Long essay type problems : Answer any TWO questions.
If F(x,y,2)=xy%—3yz j+xyk, find Vx(VxF)and V.(VxF).
Evaluate the surface integral || y2z2dS where o is the part of the cone

z =/x* + y* that lies between the planes z=1and z = 2,

The equation x* —3x—4=0has a root between x = 1 and x = 3. Using Newton —
Raphson method, evaluate this root to four significant digits.

Verify Stoke’s theorem for the vector field F(x,y,z) =2zi+3x j+5yk, taking c to
be the portion of the paraboloid z=4-x*—-y? for which z>0 with upward
orientation and C to be the positively oriented circle x*+y* =4 that forms the

boundary of o in the xy — plane.
(2 x 15 = 30 Marks)
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