MA205 Integral Calculus and Introduction to Differenti

al Equations

@echanics Based Prob}ems]

1. Sketch the following curve by hand and then use the par
an arrow the direction in which the curve 3 traced
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Ty

O o 9y — Ot
4.2
!
(U
I
)

3

(b) z=>5sint, y=12 —r<t<g
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atpetric plot command in Mathematica, Indicate with
as t increase
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MAZ205 Integral Calculns and Introduction to Differential Fquations

2. Plot the following parametric equations and indicate with an arrow the
as the parameter increases. Determine a C

direction in which the curve is traced
artesian equation that describes the same curve.

(a) x=sind, y=rcosh, 0<G<n
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(d)y 2=1+3r, y=3+ 2, -2<r<3
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MAZ205 Integral Calculus and Introduction to Differential Equations

3. Match the graphs of the parametric equations x = f(¢) and y = g{t) i (a)-(d) with the parametric curves
tabeled 1-1V. Give reasons for your choices.
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MAZ205 Integral Caleulus and Introduction to Differential Equations

[Pz'oblem Solving Problems‘f

1. Find parametric equations for the path of s particle that moves along the circle 22 + y?
deseribed:

= 4 in the manner
(a) Omnce around clockwise, starting at (2, 0).

{b} Twice around counterciockwise, starting at (0,2}
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MA205 Integral Calculus and Introduction to Differential Equations
2. A tank moves froms grid location WL 2230 4450 to grid location WL 3300 3950. All distances are measurod in
meters. The average speed of the tank is 8 km per hour. (a) On the coordinate axes provided below, graph
the path of the tank. Indicate the direction of travel.
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{b) How long does it take the tank to get to the firal grid location? State the time in minutes.
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MA205 Integral Caleulus and Introduction to Differential Equations

Next you will develop Parametric Equations that model the movemetlt, over time, of the tank. The tank moves
South-East from a start location to a final location. In essence, the tank’s movement has a “vertical” (North-
South) component and a “horizontal” (East-West) component. A set of parametric equations will describe the
different components of the total movement, one equation for each component of movement.

HORIZONTAL MOVEMENT: Let 2{t) represent the horizontal location of the tank at some time 1,
measured in minutes,

(1) What is the horizontal distance (in meters) traveled by the tank?
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(ii) What is the average speed (in meters per minute) of the tank in the horizontal direction? Recall that aver-
age speed is just total displacement over total time. We denote this value as Uy or velocity in the x direction.

(iii) If the tank starts at the horizontal coordinate of 2936 {this is =), and travels at the speed found above,
for the total time found in question b, what should be his final horizontal coordinate?
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MA205 Integral Caleulus and Introduction to Differenti

(iv) A general expression for the herizontal movement of the t

al Equations
the units of me

ank can be writt
asure involved in this equation. Does it make sense? Create

in the known value for the mitial Lorizontal location and

en as: z{t} = 25 + (v, )t. Check

a specific expression hy substituting
the horizontal velocity.
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K= At + 1.t
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VERTICAL MOVEMENT: Let u(t) represent the vertical location of the tank at some time ¢, measured
in minutes. Repeat questions (i-iv) for the vertical component, assurning iy, = 4450,
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MAZG5 Integral Caleulus and Introduction to Differential Equations

With the set of parametric equations that describe the tanks moverment answer the following questions: What
are the coordinates of the tank 2 minutes after it starts moving?

If the tanks horizontal location is 5000, what is it’s vertical location?

- 315, 1 m
o ,________’—v——ﬁs
Assuming the tank continues to move in the same direction and the same speed, where will it be I hour later
{assume the final coordinates are on the same map sheet)?
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MAZ205 Integral Calculus and Introduction to Differential Equations
3. Sketcl: the curve represented by the parametric equations

r=e, y=vi o<t
(a) Indicate with an arrow the direction in which the

curve is traced as ¢ increases.

(b) Eliminate the parameter to find a Cartesian eguation of the curve,
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MAZ205 Integral Calculus and Introduction to Differential Equations

4. Describe the motion of a particle with position Z,y) as t varies in the given mterval.
I Y g

(a) T=cosmt,y=sinwt, 1<£<2

(b} =2+cost,y=23+sint, 0<t <27
(e) o =2sint, y = 3cost, 0<t< 2

(d) z=cos?t, y=cost, D<i<drm
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