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INSTRUCTIONS: Answer Question ONE and any TWO Questions

Q1.a) If A=xz’i—2xyzj+2yz'k.find V x A (or curl A¢ at point
(1,-1,1). (3 marks)
b) A particle moves along a curve whose parametric equations are
x=e ', y=2cos3t, z=3sin3t, where t is the time.
i) Determine its velocity and acceleration at any time t. (3 marks)

ii) Find the magnitudes of the velocity and acceleration at t=0.

(3 marks)
c. Prove that
i)VZ(%):O (4 marks)
ii) Curl grad ¢ =0 (3 marks)
iii) ¢ curl A=0 (3 marks)

Where symbols have their usual meaning.

d. Find the total work done in moving a particle in a force field given by
F=3xyi—5zj+10xkalong the curve x=¢*+1,y=2¢’z=t> from t=1 to t=2.
(5 marks)

e.i)If A=xzi—2y°Z% j+xy’zk, find (¢ A) at the point (1,-1,1). (3 marks)
CUEA/ACAD/EXAMINATIONS/DIRECTORATE OF EXAMINATIONS & TIMETABLING Page 1

ISO 9001:2015 Certified by the Kenya Bureau of Standards



i) Show thatv.v¢=v’¢ , where ¢=2x"y’z". (3 marks)

Q2. i) Find V¢ if ¢ =log|| (5 marks)
o~ -1 - -
i) If v=wxTF prove w=§curlv where w is a constant vector. (4 marks)

iii) Let F=2xzi—xj+y’k , evaluate fﬂ F dv where v is the region bounded by
surfaces

x=0,x=2,y=0,y=6,z=x",z=4. (10 marks)
Q3. a) i) Find a wunit tangent vector to any point on the curve
x=t2+1,y=4t—3,z=2t2—6t
(6 marks)
i) Determine the unit tgngent vector at the point t=2. (2 marks)
b) Evaluate fﬁxddzt‘?dt. (2 marks)

c) If A=[3x*+6y)i—14yzj+20xz’k, evaluate [ A.dF from (0,0,0) to (1,1,1)
along the following path x=t,y=¢*, zit’ (10 marks)

, 2 :
Q4. a) Given the space curve X=t,y=t2,z=§t3. Find

i) The curvature k

i) Radius of the curvature (10 marks)

b) Express the divergence theorem in words and write it in rectangular form.

(5 marks)
c) Find a unit normal to the surface x*y+2 xy=4 at the point (2,-2,3 ).

(5 marks)
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Q5. a) Prove that

A

AT -
ar vy

I ds

. dB PN
E2__ N

ii) s T

iii)cil—iv=—rfi—kT (10 marks)

b) i) Show that F=(2xy+2z°|i+x? j+3x 2’k is a conservative force field.

ii) Find a scalar potential
iif) Find the work done in moving an object in this field from (1, -2, 1) to (3, 1,

(10 marks)

*END*
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