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SMA 3250: VECTOR ANALYSIS
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INSTRUCTIONS: Answer question one and any other two questions

QUESTION ONE (30 MARKS)

a) ShowthatA+B=B+A (2 marks)
b) Test if the pointsa (L2,-5),b (30) andc (4-14) are collinear (3 marks)

A ~

c) Given thatr; :3iA—21?+I2,F2 =2 —-4]j ~2kand Ty :—f+2f+2I2, find

I. r+rar (2 marks)
. M XTy (2 marks)
ii. |F, + 1 (2 marks)
V. rer, (2 marks)

d) Given R=1sint+ jcost +k find
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d,r

I. — 3 marks
e ( )
il. The unit tangent vector (2 marks)
iii. JﬁdtThe unit targets vector (2 marks)
0
e) If 8(x,y,z) =3x’y - y3z?find
I. Z@at the point (1,2,1) (3 marks)

i. The directional derivative at (1,2,1) in the difentof A =4 —3] +12k
(4 marks)
f) Find the equation of a plane with normal vealor 2-25 >given that the point (2,1,3)

lies on this plane (3 marks)
QUESTION TWO (20 MARKYS)

a) Find an expression for the magnitude of a vectomggpoint p(x,y,z) and terminal
point Q(X,, Y,,Z,) (5 marks)

b) Given [, =2-j+Kk F,=1+3]-2k f,=-20+]-3kandF,=3 -2]+5k. Find
scalars a, b and ¢ such that
r, =ar, +br, +cr, (5 marks)

c) GiventhatA=2l +2]-kand B =6l -3} +2k
I. Find the angle between the two vectors (4 marks)

i Find pro jB (2 marks)

ii.  Find the area of a triangle whose adjacent sidetharvectorsAand B

(4 marks)
QUESTION THREE (20 MARKYS)
a) A straight line passes through the poiﬁ’l(iB,—ZandQ (4,],5). Find
I. The vector equation of line PQ (2 marks)
il. The Cartesian symmetric of the line PQ (2 marks)
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iii. The parametric equation of the line PQ (3 marks)
b) Find the a cute angle between the lines
x-1 y+2 z x+3 y-5_ z+1

—~=2"="and
5 4 6 2 7 -1

(7 marks)

c) Find the directional derivative c@(x, Y, z) = x?yz+4xz* at (1-2-1) in the direction of
21 - j -2k (6 marks)

QUESTION FOUR (20 MARKYS)

a) If Q=2x%y*z*find D0p=0%¢ (4 marks)
b) Prove that] (A+B)= 0.A+0.B (5 marks)
c) Prove thatix(U¢g) =0 (5 marks)

d) The acceleration of a particle at any tilm@is given by

dv
a= d_t~ = 12cosi; 8sinz2t j+16t If . Find

I. v atany time (3 marks)

il. r atany time (3 marks)

QUESTION FIVE (20 MARKYS)

a) Find the total work done in moving a particle ifoece field given by

F =3xyi-sg +10xk along the curvex=t* +1y = 2t*,z =t*from t=1 to t=2

(5 marks)

b) Evaluate”@gdswhere@\: zi+ xj—3yzzlfand s is the surface of the cylinder

x?+y? =16 included in the first octant betweerr Oand z=5 (6 marks)

c) Verify Green’s theorem in the Naqﬁ&y+ y? )1x+ x*dy where c is the closed curve of

the region bounded by = xand y = x? (9 marks)
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