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Vector-Valued Functions and Motion in Space

• Curves in Space and Their Tangents

• Integrals of Vector Functions; Projectile Motion

• Arc Length in Space

• Curvature and Normal Vectors of a Curve

• Tangential and Normal Components of Acceleration
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Curves in Space and Their Tangents

Helix 
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Curves in Space and Their Tangents
Limits and Continuity
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Curves in Space and Their Tangents
Limits and Continuity
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Curves in Space and Their Tangents

Derivatives and Motion
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Curves in Space and Their Tangents

Derivatives and Motion
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Curves in Space and Their Tangents

Derivatives and Motion
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Curves in Space and Their Tangents
Differentiation Rules Vector Functions of Constant Length
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Exercises

Give the position vectors of particles moving along the curve in the xy-plane, find the particle’s velocity 

and acceleration vectors at the stated times and sketch them as vectors on the curve.
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Exercises
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Integrals of Vector Functions; Projectile Motion
Integrals of Vector Functions
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Integrals of Vector Functions; 

Projectile Motion
Integrals of Vector Functions

Integrating

Integrating
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The Vector and Parametric Equations for Ideal 

Projectile Motion

Newton’s second law of motion

Parametric Equations 
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The Vector and Parametric Equations for Ideal Projectile Motion



https://manara.edu.sy/

The Vector and Parametric Equations for Ideal Projectile Motion
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Projectile Motion with Wind Gusts
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Projectile Motion with Wind Gusts
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Exercises

Solve the initial value problems 
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Arc Length in Space
Arc Length Along a Space Curve
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Arc Length in Space
Arc Length Along a Space Curve
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Arc Length in Space
Arc Length Along a Space Curve
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Arc Length in Space

Speed on a Smooth Curve

Unit Tangent Vector

If the position vector change with respect to arc length
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Exercises

Find the curve’s unit tangent vector. Also, find the length of the indicated portion of the curve.
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Curvature of a Plane Curve



https://manara.edu.sy/

Curvature of a Plane Curve

Curvature and Normal Vectors of a 

Curve
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Curvature and Normal Vectors of a Curve
Curvature of a Plane Curve
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Curvature and Normal Vectors of a Curve
Curvature of a Plane Curve
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Curvature and Normal Vectors of a Curve
Circle of Curvature for Plane Curves

The center of curvature of the curve at P is the center of the circle of curvature.

0 0 0( ) ( ) ( )C t t t r N Center of Curvature
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Curvature and Normal Vectors of a 

Curve

Circle of Curvature for Plane Curves
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Curvature and Normal Vectors of a Curve
Curvature and Normal Vectors for Space Curves

If b = 0, the helix reduces to a circle of radius a and its 

curvature reduces to 1 /a

If a = 0, the helix becomes the z-axis, and its curvature 

reduces to 0, 



https://manara.edu.sy/

Exercises
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Tangential and Normal Components of 

Acceleration

The TNB Frame
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Tangential and Normal Components of Acceleration
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Tangential and Normal Components of Acceleration
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Torsion
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Formulas for Computing Curvature and Torsion
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Exercises


	Slide 1 
	Slide 2 
	Slide 3 
	Slide 4 
	Slide 5 
	Slide 6 
	Slide 7 
	Slide 8 
	Slide 9 
	Slide 10 
	Slide 11 
	Slide 12 
	Slide 13 
	Slide 14 
	Slide 15 
	Slide 16 
	Slide 17 
	Slide 18 
	Slide 19 
	Slide 20 
	Slide 21 
	Slide 22 
	Slide 23 
	Slide 24 
	Slide 25 
	Slide 26 
	Slide 27 
	Slide 28 
	Slide 29 
	Slide 30 
	Slide 31 
	Slide 32 
	Slide 33 
	Slide 34 
	Slide 35 
	Slide 36 
	Slide 37 
	Slide 38 
	Slide 39 
	Slide 40 
	Slide 41 

