Calculus I Section 10.3 Notes

Parametric Equations: x = f (t), y=g(t)
Example: x=5t; y=t"+6
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Parametric Form of the Derivative:
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Example 1:
Parametric Equations: x =4t°, y=4-3t

Findy' = % = Derivative of y with respect to x.
X

We can find % by using the Direct Method or Chain Rule Method.
X
Direct Method:

x=42 = =2 = JE-z| t:ig




Example 1 (con't):
Parametric Equations: x = 4t°, y=4-3t
Chain Rule Method:

X
Note: X =4t> — t2=Z — Jt2=+
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Example 1 (con't):
Parametric Equations: x = 4t°, y=4-3t
We can also find y” by using the Chain Rule Method:
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Example 2:
Parametric Equations: X = N y=2t

Find y’:d—y

dx
Note : X = 44/t = 4t/2

Findy' = g_y by using the Direct Method.
X

2

X=4Jt = (X)2=(4\/t_)2 - x°=16t = t:i(—6
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Example 2 (con't):

Parametric Equations: x = N y =2t

Findy' = g—y and y" by using the Chain Rule Method.
X

X=4Jt = (X)2:<4«/'[_)2 — x*=16t = t

poGy_dysdt 2 1. XY
dx dx/dt 2t™% t? 16
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Example 3:
Parametric Equations: x=2t, y=5-t°
Find the equation of the tangent line passing through (2,4).
At the point (2,4), x=2andy=4. To findt at this point, we can use x = 2t.
X=2t = 2=2t = t=1
To find the slope of the tangent line, we need to find y'.

, dy_dy/dt -2t
YT dxddt 2

Slope of tangent line =y’ = % =-t=-(1) =-1 Note: At(2,4),t=1
X

Equation of tangent line at (2,4):

y—ylzm(x—xl)
y—4=-1(x-2)
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Example 3 (con't): Graph of parametric equations and tangent line

S =T

Parametric Equations: x =2¢, y=5—1
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Example 4:

Parametric Equations: x =2cost, y=2sint 0<t<2rx

Find the equation of the tangent line at the point (0,2).
At the point (x =0,y =2), we can find t as follows:

X=2c0st < 0=2cost < cost=0 < t=rx/2

To find the slope of the tangent line, we need to find y'.
,_ dy_dy/dt 2cost _ cost

dx dx/dt —2sint  sint

Slope of tangent line = ﬂ: _cost

dx  sint sin(z/2) 1
Equation of tangent line at (0,2):
Y=Y, =m(x-x)
y—-2=0(x-0)
y—2=0

_cos(yr/Z) 0

=0 Note: At (x=0,y=2), t=x/2
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Example 4 (con't): Graph of parametric equations and tangent line

T

x=2cost, y=2sint
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Example 5:

Parametric Equations: x =4t +t*, y=2t>°

Find equation of the tangent line at (5,2).

,_ dy_dy/dt 3t

y — 2t3/2

Slope of tangent line =

N

dx dx/dt 4+2t
At the point (5,2), we can use y = 2t

2 — 2t3/2

S |

3/2

312

dy 3tY% _ 3(1)1/2 ~

to find corresponding t value as follows :

1 <) =1)" < t=1

Equation of tangent line at (5,2):
Y-V, = m(X_Xl)

1

y—Z:E(x—5)

dx 4+2t 4+2(1)
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Example 5 (con't): Graph of parametric equations and tangent line

x=4t+1t*, y=21"
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Example 6:
Parametric Equations: x=6t+2, y=3t 0<t<?2

b 2 2
s = Arc Length = I\/(%) - (3—){) dt:

& _e dy _4

dt dt

= f (%T +(ﬂj2dt = [ (6 + (37 et = =
I\ at) "Lt 0 0
=245 -0=245

T

x=6+2, y=3t 0<r<2
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Example 7:

Parametric Equations: x =t*+3, y=t°-2

b 2 2
s = Arc Length = j\/(%) -+ (2—{] dt:

dx _
dt

2

dx

2t —— =3t°
dt

0<t<?2

s = j\/(zt)2 +(3t7) dt = ix/4t2 +9t*dt = 9.0734

0 0
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Example 8:
Parametric Equations: x=4cost+1, y=3sint 0<t<z/4

s = Arc Length = I\/(d)t(j (?t/j dt:

d—:4(—sint):—4sint; ﬂ:3cost
dt dt
74 zl4
J'\/ ~4sint)” + (3cost)’ _[\/16 sint)’ +9(cost)”dt

x=4cost+1, y=3sint 0<t<7x/4
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How to use Trapezoidal Program to evaluate definite integral:
Evaluating Definite Integral UsingTrapezoidal Rule

Input f(x), a, and b:

mid

I V(16(sin(x))"2 + 9(cos(x))"2 ) dx  Evaluate |

T

Value of Definite Integral = 2.513785963787
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Example 9:

Parametric Equations: x=2¢e', y=e* 0<t<1

b
s = Arc Length = I\/(%j (?t/j dt:

% = 2¢' (;—)t/ =e* (3)=3e"
1
j \/ +(3e") “dt = j J4e? +9e% dt =19.4937
0
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How to use Trapezoidal Program to evaluate definite integral:

1
Find _[\/4e2t +9e® dt by using Trapezoidal Rule.
0

1
j J4e? +9e% dt =19.4937
0

Evaluating Definite Integral UsingTrapezoidal Rule

Input f(x), a, and b:

|1—
J. V(4e"(2x) + 9¢(6x) ) dx  Evaluate |
—

Value of Definite Integral = 19.49377940823
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