[image: image1.png]Sections 13.2 and 13.4: Derivatives and Integrals of
Vector Functions

Derivative r' of a vector function r is:

lim rt+h)—r(t)
h>0 h

dr

—=r'(t)=

it @)
if this limit exists

On curve C, r'(t) at point P is called a tangent

vector at P
/ Terminal Point

Tt

e Tangent line to C at point P is defined to be the
line through P parallel to the tangent vector r'(t)




[image: image2.png]Unit Tangent Vector is:
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where f, g, and h are differentiable functions, then

r(O=(f0.g O.h0)= 1 Oi+g'Oj+ Dk
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1. a) Find the derivative of:

r(t) =1+ )i+(te") j+(sin 2t )k

b) Find the unit tangent vector when t =0




[image: image5.png]Example:
2. Find a set of parametric equations for the tangent
line to a curve given by

r(t)=(2sinz)i+(2cosz)j+(r)k

at the point [ﬁ,ﬁ,%)
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3. Find parametric equations for the tangent line to
the helix with parametric equations:

x=2cost y=sint z=t

at the point [0,1,9




[image: image7.png]A curve given by a vector function r(t) on an
interval I is called smooth if ' is continuous (all
components are continuous) and r'(t)#0

(except possibly at any endpoints of I)

Definition: A sharp corner in a graph is called a
cusp H

Ex:
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4. Determine whether the semicubical parabola is

smooth: r(t) = <1+t3,f2>




[image: image9.png]Theorem: Suppose u and v are differentiable
vector functions, c is a scalar, and fis a real-
valued function. Then:
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Remember: Dot product/Cross product

u=ui ik

w4 vk
o=ty +14,, + 143, = should be a number
1w = (19, =1, Y= (19, =0, 3 (1, =163 )

orthogonal means usv=0
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5. Given the following vector-valued functions,

()= }i—j+(lnz)k

u(t)=1%-21j+k
find:
a) D, [rwu®)]

b) D, [u(t)xu'(n))

Note: D =i
fodr
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6. Evaluate the indefinite integral:

[(di+35)dt
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1
7. Evaluate J.OV (t)dt
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8.Find  [ri(t)dt




