
36 Chapter 2' Basic AsPects of

Technically the curve is the set of points c : {(/(t)'g(t)) lt e la'bl}' The

functions f and' g are called the z and I coordinate functions' respectively'

The inclependent variable Í is called the parameter and often represents time'

f", À"f, t € [4, b] there is a corresponding point in the plane with coordinates

(/(t),g(t)). Plotting these points as Í varies over [a'b] gives a collection

of points in the piane which constitutes the curve' When Í represents the

it*", in" point (i p;,9(t)) represents the position of a particle moving in the

planeandasÍvariesfro'"toÖ,theparticletracesoutthecurve'which
is also known as the trajectory of the particle' Note that in this sense) a

puru-"t"riredcurvehasadirectionassociatedtoit'i'e''thedirectionin
which the particle moves on its trajectory'

Atro ,".rll lrom calculus thal a parameterized iurve can alternalively be

thought of as a vector-valued function r : [a'b] -- R2' expressed bv the

formula 
r(r) : [/(t),g(t)],

forÍ€[a,b].DiÍtèrentcalculustextswillusedifferentnotationforthecom-
ponent expressions for vectors' Here we use square br'ackets:- v : lu1'uz)'

since this is how Vlpl" represents vector1, "u1àtx' tP*]l!tt' orf-dimensional

urruy, From a pfry.i;,r pài"t of i"-, r(Í) is the poiiiión vector of the par-

ticle at time t. Wlrii" u """tor 
can be plotted anywhere in the plane' the

position vector i. orrJty plotted with its initial point at the origin. Then its

lerminal point is (/(t),s(t))

Thefirstandsecondderivativesofthevector-valuedfunctionrarealso
vector_valued Í.unctions and in physics are called the velocity and acceler-

ation function for the moving particle:

v(r) : r' (t1 : lÍ' (t), s' (t))

a(r) : l'1t1 : lÍ" (t), s" (t)).

Thevectorv(Í),whenplottedwithitsinitialpointat(/(Í)'9('))ittangentto
the curve. rfr" rr""mr-.ft), when plotted wiit its initial point at (/(t),9(t))

should point in the direction in which the curve is curving'

You will be assigned one of the following curves to study:

(a) r(t) :ltn -t,2f - t5l, for Í € [-1'55,1'55]'

(U) r(t) : [r5 - t2 +7,2t3 -t2 - t+ 1], for Í e [-0'8' l'2]'

(c) r(t) :lt6 -t2 +7,t3 -t2 -f +1], for Í € [-1'1'1'25]'

(d) r(t) :ltn -* +7,2t2 -t* 11, for 
' 

€ [-0'8"1'2]'

(*) .(t) :ltn -É +7,2t3 -tz -t+11, for Í € [-0'8'1'2]'

(f) r(t) :ltn -r3 +1, 2t1 -t2-r+11, for t e [-0'8,1'21'

(g) r(t) - LÍ5 - t2 +1,2t4 -t2 -'+11, for Í € [-0'8'1'2]'

(tr) r(t) :ltu -t2 *1,2t5 -t2 -'+ 11, for Í e [-0'8'1'2]'


