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. Part A

Answer all questions.

Each question carries 1 mark.
Define conti %a vector function r (z).

1.

2. Find the length of one turn of the helix r (t) = cos £ i + sin ¢ J+ tk.
3. Define curvature of a curve.

4. Find the gradient field of f (z, y, 2) = ayz.

5. Define an exact differential form.

6. Define tangential form of Green’s theorem.

7.

Find an integrating factor of (x 2 _9x +2y 2)dx +2xyd& =0.
8. Write the general form of Clairant’s equation.
9. Write the equation of the ellipse where foci : (0, + 3), eccentricity : 0.5.
’ 10. Replace the polar equation by equivalent Cartesian equation r cos 6 = — 4,

(10 x 1=10)
Part B

Answer any eight questions.
Each question carries 2 marks.

11. Show that the curvature of a circle of radius a is 1/a.

12. Find N for the helix r (£) = ¢ cos £ i + @ sin tj+btk,a,b20,a2+b2

#0, where N is the principal unit
normal. .

13. Find the derivative of f(x, ¥) = 2xy —8y2 at (5, 5) in the direction of A = 4i + 3j.
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Evaluate [(xy+y+2)ds along the curve r(t)=2ti+tj +(2-2t)k,0<t<1.
C

Find the work done by force F = JEi—ij+J§k along the straight line path
r@)=ti+tj+tk,0<t <1 from (0, 0, 0) to (1, 1, 1).
State Stoke’s theorem.

3 2 dy
Solve p® —4xyp+8y“ =0, where P=a

Solve (9 4 ¢¥)dx +xe¥dy = 0.

Solve gl + ytanx = cosx.
dx

Sketch the parabola x = 2y2.

Find the polar equation for the circle x2 + (y — 8)2 = 9.

& . . — 25
Find the directrix of the parabola = 10+10cos0’

(8x2=16)
Part C

Answer any six questions.
Each question carries 4 marks.

Without finding T and N, write the accelaration of the motion :

r(t) = (cost +tsint)i + (sint — £ cos j,t>0
in the form a =aqT + ayN.

Find the directions in which £ (x, y) = x2 /2 + 52 /2 increases most rapidly and decreases most rapidly
at the point (1, 1). ‘ - '

Find the circulation and flux of F = xi + yj around and across the circle r(t) = cos# ; +sin¢,0 <¢ < 2n.
Integr‘ate g (x, ¥, 2) =y + z over the surface of the 'wedge in the first octant bounded by the
co-ordinate planes and the planes x = 2 and y+z=1. :

Verify divergence theorem for the field F = x; + YJ + zk over the sphere 2 +y2422=¢92

Solve the equation y = 2px +y2 p3,

Solve (x2—3xy +2y 2)dx +x (3x 2y )dy =0.

Derive the standard equation of the ellipse.

Sketch the hyperbola 8x2 — 2y2 = 16 include asymptotes and focj.

(6 x4 =24)
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Part D

Answer any two questions.
Each question carries 15 marks.

(a) Find K and T for the helix r¢)=acost i +asint j +btk,a,b >0,a% +b2 #0.

(b) Find the tangent plane and normal line of the surface f(x,y,2)=x%+y2+2z-9=0 at the
point py(1, 2, 4). |

Use surface integral in Stoke’s theorem to calculate the circulation of the field F = x% + 2xj + 22k
around the ellipse 4x2 + y2 = 4 in the xy plane counter clockwise.

. . X+ yj + 2k 2 2 2 ‘
Find the net outword flux of the field F =—— o3 »P=NX" +Y"+2" across the boundary of the
region D; 0 <q? sz +y2+22<b2.

(a) A wheel of raidus a rolls along a horizontal straight line. Find the parametric equations for
the path traced by a point p on the wheel’s circumference.

25°

(b) Sketch the conic © = 10 —Feost’

(2 x 15 =30)
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