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Part A

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

1. Show that curvature of a straight line is zero.

2. r(t)=3costi +35tntj+t2 k gives the position of a moving hody at time ¢. Find the acceleration
of the body at.time £.

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

4. Define a conservation field.

5. State normal form of Green's theorem,

6. How will you define flux of a three dimensional vector field across on oriented surface S 7
7. Find an integrating factor of the differential equation (¥ —2¢* ) dx —x (1~ xy)dy=0.

A. Define an exact differential equation.

2 2

9. Find the asymptotes of the hyperbola *"’T-"

—=1
B

10. Find the eccentricity of the ellipse 9x2 + 105% = 90.

(10 x 1 = 10}
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12,

13,

14.

15.

16.

b

18.

20.

21,

22,
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Part B

Answer any eight guestions.
Each question carries 2 marks.

Find the unit tangent vector to the curve r ({)=fcosti+¢sint j +(2~.."§f3)1'3” kOzt=zxn
Find the binomial vector B for the curve r{s):[mr+tsinr}_i+{smt=tmst}j+ﬂ.

Find V/ at (1,1, ) where f (x,%.2) =2¢* - 3(« + %)z + tan "' ==

Evaluate J’J—f?cﬁ along the curve r (¢) =(4 cost) i + (4 sint) j + 8th, - 2n <t <2n.
c

Find the work done by F = xvi + 3/ - yzk over the curve rit)=ti+t*j+th,0<t<l.
Find t;l‘ma'ac.-|.1r14r:-1'F=[.|:2 u:.!]i+4.g'+::“k.

o’
Solve the equation pi +Z2py cot x =jf2.wherep =Fi"__

Solve %+ytan:t=secx.

Solve y = p sin p + cos p.

Find the focus and directrix of the parabola y = - 822,
Sketeh the ellipse 2x% 4+ y2 =9,

Find the polar equation of the cirele (x - 6)° + y* =36.

(8x2=16)
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2b.

26.

27,

28.

29,

a0.

g1.

32,
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Part C

Answer any six questions.
Each question carries 4 marks.

Find the curvature for the helix r () =(acost)i+{asint) j + bt k,abz0a®+b6 0.

. Estimate how much the value of f (x, y, z) = xe* + yz will change if the point. p(x, y, z) moves 0.1

unit from py (2, 0, 0) straight toward p, (4,1, - 2).

Find the flux of F={x - y)i+x across the cirele x* 4+ y? =1 in the xy plane.

Find the Mlux of F = yzj + 2%k outward through the surface s cut from the cylinder y* + 22 = 1,220
by the plaresx =0and x = 1,

Find a parametrization of the sphere 22 + y% { 2% = g%,

Solve ¥° (y—xp)=x" p%

d / :
Solve [msx"xmy]d—‘:=my+ysmx.

Derive the standard equation of the parabola.

Sketch the hyperbola 8y® — 2x* =16 include asymptotes and foci in your sketch.
(6x4=24)
Part D

Answer any two questions.
Each question carries 15 marks.

(a) -i"indtlmdjrﬁ:tiuﬂnldﬂﬁmﬁmnff{x.y.a}=:gr+;z+=xatpu[1,-1,2} in the direction of
A:Ei-t—ﬁj-ﬂk.

(b) Write ¢ in the form a = a; T + ay N at the given value of ¢ without finding T and N :

rit)=tcosti+tsine j+¢ kt=0.




33.

34,

. (a) Bketch the conic r =
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Find the area of the cap cut from the hemisphere x® + v® +2° =9 220, by the cylinder
T

Use the surface integral in Stoke’s theorem to calculate the civeulation of the field F = 2yi + 3xj — 2%k

around the curve C : the cirele x* + y# =9 in the xy plane, counter clockwise when viewed from

above.

D+eosdl

{h) Pind a polar equation for an ellipse with semimajor axis 39.44 ALl and eccentricity 0.25.
(2 x 15 = 30)




