Precalculus: Parametric Representations Practice Problems

Note: There will be no trig based questions on the tests.

Questions

1. Eliminate the parameter ¢ and identify the graph of the parametric curve z = t2, y =t + 1.

2. Eliminate the parameter ¢ using trig identities and identify the graph of the parametric curve

x =44 3cost, y=—5+ 2sint.
3. Find a parameterization of the line segment between the points (1,2) and (—4, 5).
4. Sketch the parametric curve
r=1+1
y=t
by eliminating the parameter.

5. Sketch the parametric curve

r=>5—3t
y=2+t
—-1<t<3

by eliminating the parameter.

6. Sketch the parametric curve

r=t—3
y=2/t
t| <5

by eliminating the parameter.
7. Sketch the parametric curve
z=2>-1
y =t
by eliminating the parameter.
8. For the parametric curve
r=at+b
y=ct+d

where a and ¢ are not both zero.

(a) Eliminate the parameter ¢ and explain why its graph is a line.
(b) Find the slope, y-intercept, and z-intercept if they exist.
(c¢) Under what conditions would the line be horizontal? Vertical?

9. For the parametric curve
z=tc+ (1 —-t)a
y=td+ (1-1)b
0<t<1
(a) Determine the value of ¢ that divides the line into two equal segments.

a
(b) Determine the value of ¢ that divides the line into three equal segments.
(¢) What do you think the values of ¢ should be to split the line into n equal segments?
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Solutions

1. Eliminate the parameter ¢ and identify the graph of the parametric curve z = t2, y =t + 1.

We can write t = y — 1 and substitute as follows:

z =
= (y-17°

This is a parabola, which opens to the right with vertex (0,1).

2. Eliminate the parameter ¢ using trig identities and identify the graph of the parametric curve

x =4+ 3cost, y=—5+2sint.

We see this is most likely an ellipse, so try to use cos?t +sin’t = 1

x—4 9 (v —4)2

t=——"= t=-—1—"—
cos 3 cos 32

5 5)?

sint = L;— = sin’t = L_; )

Substitute into the trig identity:

cos’t +sin?t =1
x — 4)2 +5)2
(-9 (y+57° _

32 22 1

And we can see this is an ellipse with center (4, —5) and a = 3 and b = 2.

3. Find a parameterization of the line segment between the points (1,2) and (—4, 5).

r=1—-t)14+t(-4)=1-5t
y=1-¢2+tB)=2+4+3t 0<t<1
4. Sketch the parametric curve

r=1+1¢
y=t

by eliminating the parameter.
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5. Sketch the parametric curve

r=5—3t
y=2+t
—1<t<3

by eliminating the parameter.
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6. Sketch the parametric curve

r=t—3
y=2/t
t| <5

by eliminating the parameter.

X = i'S ) ;"D&’?uﬂ},}m t= Z/ﬂ /\> [m(/@,)qu t=-5: Xx= (“5)‘33"'9
5;:Q\§sabmbf”€¢wﬁm 9" %y %
[tl£5 T (-2,7%/s)
5 425 x=(s)-3=2
X+3= % Y=
gz

Xt3
5[46’%0[4 éj framgg%}M,‘ﬂg 4= f[x):;i_
: yo4A9

5'4\ {
£ |

X :
N S
= X =L ;“3 = " » DCCUhS
5 ;() % X ﬂ:‘;(xf3‘>:)’(l;’?; 59 ng(x(g\,_ i3 t"D;DDWM
X~ o
(izontol st eR) il el

Page 3 of 5



Precalculus: Parametric Representations Practice Problems

7. Sketch the parametric curve
r=2t2—1
y =t

by eliminating the parameter.
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8. For the parametric curve

r=at+b
y=ct+d
where a and ¢ are not both zero.
(a) Eliminate the parameter ¢ and explain why its graph is a line.

a
(b) Find the slope, y-intercept, and z-intercept if they exist.
(c¢) Under what conditions would the line be horizontal? Vertical?
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9. For the parametric curve

x=tc+ (1—1t)a
y=td+(1—t)b
0<t<1

(a) Determine the value of ¢ that divides the line into two equal segments. (b) Determine the value of ¢ that divides the

line into three equal segments. (c) What do you think the values of ¢ should be to split the line into n equal segments?
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