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Part A

Answer all questions from this part.
Eael question carries 1 mark.

1. Write the vector function representing a Helix.
2, Show that w(t)=sin (t)i~(cos t) j ++3 k is orthogonal to its derivative,

3. Find the unit tangent vector to the curve r(t)=(2cost)i+(2sint) j+ 5tk 0<t<x,

4. Define gradient field of a differentiable function f(x, y, 2).

5. Write the formula for calculating the flux across a smooth closed plane curve.
6. State Green's theorem.

7. State Stoke's theorem.

8. Define an exact differential equation.

9. Write the asymptotes of %— Eﬁi =1,

10. Find the eccentricity of the ellipse 312 + 24° = 6.

(10'= 1 = 10)
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Part B

Answer any eight gquestions.
Ench question carries 2 marks.

Find N for the curve r(t)=(cos¢ + tsint)i+(sin¢—tcost) j,2>0.
Find 1 for the curve

r(t)=(3sint)i+ (3cost) i+ 4tk
Find the derivative of f(x, y)= xe” + cos{xy) at the point (2, 0) in the direction of A=3i - 4.

Find the line integral of fle.v.2)=x4+¥+2 gver the straight line segment from
(1, 2,3)toi0, -1,1 )

Find the work done by F over the curve in the direction of increasing ¢, where

F=2yi+3x%+(x+y)k, r(t)=(cost)i+(sint)j+(t/6)k0=t<2n

Evaluate 4‘3 xvdy — ¥* dx, where C is the square cut from the first quadrant by the lines x=1 and
C

y=1.

Solve the egquation

(2x + ) dx+ xe” dy < 0.

Bolva y = px + log p, where p= -E%
Sclve y = psin p + cos p.

Find the Cartesian co-ordinates of {n"ﬁ. nf-i].

Find the polar equation of the hyperbola with eccentricity 3/2 and directrix x = 2.

Describe the motion of a particle whose position p{:c. y} at time ¢ iz given by x=1ncosl,
y=bsint, 0<i=2r

(8= 2=16)
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Part C

Answer any s8ix questions.
Baeh question carries 4 marks.
3 [ ] - i du 4 B § " - Ly
The velocity of a particle moving in space is g (cost)i—(sin#) j + k. Find the particles position

as a funection of tif r=2i + & whent = 0.

Find the curvature for the curve r(t) = (¢ cost)i« (e’ sint) j + 2k

Write an equation for the tangent line to the curve x* —y=1lat [n"ﬁ. l]-
Find a potential function ffor the field F={(y+z)i+(x+2z) j+{x+y) kA

Find the area of the surface cut from the paraboloid »* + yz -z =0 by the plane z = 2.

Use divergence theorem to find the outward flux of F across the boundary of the region D,
where F=(y-x)i+(2—y»)j+<(y—x)2 and D is the cube bounded by the planes
x=tlLy=tlandz=%1,

Solve the equation

ydr-xd}r+(x2 +Jﬁ]dx=n.

Solve the equation % —ytanx=¢" sec x.

Sketch the conic 1622 + 254% = 400.

Include the foel in your sketch.

(6 =d4=24)
Part D

Answer any two gquestions.
Each question carries 15 marks.

. (a) Write a in the form orT +ayN at the given value of ¢ without finding T and N, where

r(t)=(t+1)i+2¢ j+t* kt=1.
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(b) Find the directions in which f(x, ¥)= %% + xy+° increase and decrease most rapidly at

i— 1, 1). Find the derivatives of the function in these directions,
Find the eirculation of the field F= (:\'2 - .}’)I +4zj + x°k around the curve C in which the plane
z = 2 meets the care z = \/x* + 3%, counter clockwise as viewed from above.

(a) Verify the circulation form of the Green's thearem on the annular ring R: A% <% + v* <1,

x

J =
O<h<lif M= ——,N= .
S x° + y* P

(b} Find the work done by the conservative field F = yzi + x2j + xyk = V (xy2) along any smooth
curve C joining the point (- 1,3,9) to (1.6, - 4).

{a) A wheel of radius a rolls along a horizontal straight line. Find the parametric equations for
the path traced by a puint p un the wheel's circumference,

(b) Sketch the hyperbola 9x* —164* =144, Include the asymptotes and foci in your sketch.
(2 % 15 = 30)




