1.

few words j
» words is suffici ) .
sufficient but you must write something).

(a) Indicate w
© whether the statements are True or False, and give a brief justification (a

1. 1
(1 mark) r(t) = (1,0, t?) is an arc length pa_r@xlla.t,erisation.
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ii. (1 mark) |[v-(ux w)|=|w- (v xu)| for

all nonzero vectors u, Vv, w.

False

(b) (2 marks) Find the constant A such that Av + W is perpendicular to u, w
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here

v =(2,—1), w = (1,3), and u = (10,2).
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SOA+ 10+ 6-27 = ©
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2. (4 marks) Simplify the following

d
3 {®)- (g(t) x h(1)))

assuming f(t) is parallel to h'(t) and g'(t) is p‘z_iiallel to h(t).
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3. Consider the points P =

(2,-3,2), Q = (3,-2,2), R=(2,-2,4), and § = (4,1,6).

(a) (4 marks) Find the equation of the plane containing _@,@ and(S
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%b) (2 ma.rks) Find the angle between ]% a.nd P3.

J>

\/ (c)

PO = (32,2)-(2,-32)= C1,1,0)
S8 = (4,1,6)-(3,-2,2) = (),3,4)
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cos¥ = BO PSS . () 0)- (2,935
el estt (Trwo 3(W L
= 2t
PG = (,1,0) }:]—%'\
PS5 = (4,1,0)- (2,-32) = (2,4, 1\

(1 mark) Find the equation of the plane containing R that is parallel to the plane
you found in part (a).
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4. (a) (22111?:;{)3) Find the speed of particle whose position at time ¢ is r(t) = (1,2,3)

speed = WO\ ved) = (2ba, k2 Ghe3)
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(b) (3 marks) Consider a parameterisation r(t) with constant speed v (that is, with
v = ||r'(t)|| constant). By finding the arc-length equation, determine an arc-length
parameterisation of r(t).
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