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INSTRUCTIONS: Answer Question ONE and any other TWO Questions

Q1. a) Given the vectors 2i +j-3k and i+5j+6k. Find

i) A vector perpendicular to both of them (3marks)
i) The angle between them. (3marks)
b) Work out 1100 +0111 (2marks)
C) Find the volume of the parallelepiped whose adjacent edges are
represented by the vectors a=(1,2,3) b=(4,5,6) and ¢ =(7,8,0)
(4marks)
d) Verify sinh x + coshx = e* (4marks)
e) Given A= (x%yzi — 2xz3j + xz%k and B = 2zi + yj — x%k
33(AXB)
evaluate Fy3nds at (1, 0,-2) (4marks)
f) Convert the following numbers to octal
(i) 1011010,
(ii) 1110011001100, (6 marks)
(6+i)(2-1) . ,
0) Express Graoa—zy M the form a + ib. (4marks)
Q2. a)Prove A-(BXxC)=B-(CxA) =C-(AXB) (5marks)
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b) Givenr, =2i—j+k rn=i+3j—2k rn=-2i+j—3kandnr, =3i+
2j + 5k
Find the scalars a, b and c such that r, = ary + br, + cr; (5marks)

C) A particles moves along the curve x = 2t%,y = t? — 4t ,z = 3t — 5 where t
is the time. Find the component of its velocity and acceleration at time t =

1in the direction i — 3j + 2k (6marks)
d) Use the definition of the hyperbolic function cosh 8 andsinh 8 to show that
cosh? @ —sinh?6 =1 (4marks)
Q3. a) Given the space curvex = sin2t,y = cos 2t z =t. Find
)] Unit vector T and curvature K. Hence determine the unit
normal vector N (4marks)
i) Binormal vector B and the torsion 1 (4marks)

b) Giventhat z; =1+4+3j z,=245j z3=—-3—4j.Determine interms of

a+bj
)] Zy+ 2, — 23 (4marks)
i 2122
1)) . (4marks)
i) VAVAYA (4marks)

Q4. a) Giventhe space curvex = t,y =t%z = §t3. Find

i) Unit tangent vector T and curvature K. Hence determine the unit
normal vector N.
i) Binormal vector B and the torsion 1 (20 marks)

b) Convert the following to decimal

(i) 1100,

(ii) 164

(iii) 111100.01101, (6marks)

C) Prove that the radius of the curvature of the curve with parametric
equations
x =x(5),y = y(s),z = z(s)is given by
1
a2x\%  (a?y\? = (a?z\*] /2
p= [(@) +(@) + (&) ] (4marks)

Q5. a) The path of particle moving on a curve in space has its position
vector r = 3 costi + 3sintj + t?k . Find

)] velocity
i) acceleration (4marks)
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b) Show that the acceleration a of a particle which travels along a space
2
curve with velocity v is given by a = %T + %N (4marks)

C) A particle moves so that its position vector is given by r = cos wti + sin wtj
where w is a constant. Show that
)] the velocity v of the particle is perpendicular to r
i) the accelerationa is directed towards the origin and has
magnitude proportional to the distance from the origin

iii) r X v = a constant vector. (8marks)
d) Express v3 — i in polar form. (4marks)
*END*
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