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MAT 214 (130)
STREAM: BED (Arts/Science) DURATION: 3 Hours

INSTRUCTIONS TO CANDIDATES
i.  Answer ALL Questions from section A and any THREE from section B.

ii. Do not write on the question paper.

SECTION A (31 Marks)

Answer ALL questions in this section
Question One (16 Marks)

a) Find the unit vector parallel to the resultant of vectors, ¥ = 2i + 4j — 5k

and ¥, =i+ 2j + 3k. (4 Marks)

b) If ¢ = xy®z evaluate [, ¢dr along the curve C having parametric equations x =

3t,y = 2t%,z = t* between P,(0,0,0) and P,(3,2,1). (5 Marks)

) A particle moves along a curve whose parametric equations are x = e,y =
2 cos 3t,z = 2sin 3t 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. (4 Marks)

Question Two (15 Marks)
a) Find the unit normal to the surface x?y + 2xz = 4 at the point (2, —2,3). (5 Marks)

b) Find the total work done in moving a particle in a force field given by F = 3xyi -

5zj + 10xk along the curvex =t?2 + 1,y = 2t%,z=t> fromt = 1tot = 2.

(5 Marks)

c) Determine the values of a so that A = 3i — 6j + 2k makes with the coordinate

axis. (5 Marks)
SECTION A (39 Marks)

Answer any THREE questions from this section.
Question Three (13 Marks)

a) Find the angles that the vector ¥ = 3i — 6j — 2k makes with the coordinate axes.

(6 Marks)
b) Determine the vector having intial point P(xy,¥;,2,) and terminal point
Q(x5,¥2,2;) and find its magnitude. (4 Marks)
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c) If @ = 2xy?z + x%y, evaluate [, @dr where C is the curvex = t,y = tiz=1?

fromt=0tot=1. (3 Marks)
Question Four (13 Marks)
a) Verify Stokes’ theorem for F = (2x — y)i — yz%j — y®zk, where S is the upper half
surface of the sphere x? + y? + z = 1 and C is its boundary. (5 Marks)

b) Evaluate [f, F o 7idS over the entire surface of the region above the xy —plane

bounded by the cone z2 = x? + y? and the plane z = 4, if F = 4xzi + yz?j + 3zk.
(5 Marks)

) IfA = (y? — x222)i + (x® + y2)j — xyzk, determine curlA at the point (1,3, —2).
(3 Marks)
Question Five (13 Marks)
a) IfA=t%—tj+ (2t+1)kand B = (2t — 3)i + j — tk and @ = 2x2yz?, find
i) % (A°B) (2 Marks)
i) = (AxB) (2 Marks)
b) Show that V¢ is a vector perpendicular to the surface ¢(x,y,z) = C where Cisa

constant. (4 Marks)

c) Define the following terms:

i) Solenoid Vector (1 Mark)
ii)  Rectifying plane (1 Mark)
d) Find the area of the triangle having vertices at P(1,3,2),Q(2,—1,1) and R(—1,2,3).
(4 Marks)
Question Six (13 Marks)
a) Find the directional derivative of ¢ = x2yz + 4xz? at (1, -2, —1) in the direction
of 2 — f — 2k. (4 Marks)

b) Find the total work done in moving a particle in a force field given by Fe
3xyi — 5zj + 10xk along the curve x =t + 1,y = 2t%,z = t* fromt = 1tot = 2,
(4 Marks)
c¢) Find the area of the upper cap cut from the sphere x* + y* + z? = 2 by the
cylinder x? +y% = 1. (5 Marks)
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INSTRUCTIONS TO CANDIDATES
i.  Answer ALL Questions from section A and any THREE from section B.

ii. Do not write on the question paper.
SECTION A (31 Marks)
Answer ALL guestions in this section
Question One (16 Marks)

a) Find the unit vector parallel to the resultant of vectors, ¥; = 2i + 4j — 5k

and 7, = i + 2j + 3k. (4 Marks)

b) If ¢ = xy?z evaluate [. ¢dr along the curve C having parametric equations x =

3t,y = 2t2,z = t3 between P;(0,0,0) and P,(3,2,1). (5 Marks)

c) A particle moves along a curve whose parametric equations are x = e™%,y =
2 cos 3t,z = 2sin 3t where t is the time,
i) Determine its velocity and acceleration at any time, t. (3 Marks)

if) Find the magnitudes of the velocity and acceleration at t = 0. (4 Marks)

Question Two (15 Marks)
a) Find the unit normal to the surface x?y + 2xz = 4 at the point (2,—2,3). (5 Marks)
b) Find the total work done in moving a particle in a force field given by F = 3xyi —

5zj + 10xk along the curvex =t2 + 1,y = 2t>,z =t3 fromt = 1tot = 2.

(5 Marks)
c) Determine the values of a so that A = 3i — 6j + 2k makes with the coordinate
axis. (5 Marks)
SECTION A (39 Marks)
Answer any THREE questions from this section.
Question Three (13 Marks)
a) Find the angles that the vector ¥ = 3i — 6j — 2k makes with the coordinate axes.
' (6 Marks)
b) Determine the vector having intial point P(x;,y;,2;) and terminal point
Q(x3,¥2,2;) and find its magnitude. (4 Marks)
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Question Seven (13 Marks)
a) Find the area of the surface cut from the bottom of the paraboloid z = x? + y? by the
plane z = 1. (4 Marks)
b) Represent F = zi — 2xj + yk in cylindrical coordinates. Thus determine F,, Fy, F;.
(6 Marks)
¢) Find the constant a such that the vectors 2i — j + k and 3i + aj + 5k are coplanar.
(3 Marks)
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Question Seven (13 Marks)
a) Find the area of the surface cut from the bottom of the paraboloid z = x? + y2 by the
plane z = 1. (4 Marks)

b) Represent F = zi — 2xj + yk in cylindrical coordinates. Thus determine By P By
(6 Marks)

c) Find the constant a such that the vectors 2i — j + k and 3i + aj + Sk are coplanar.
(3 Marks)
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