9231 2020-2021 WEEKLY PLAN													
	Teacher:
Thomas
	Year/Subject:
13/9231 Further Mechanics
	Week of:
TBD
	Week:
4
	Term:
TBD

	Notes:


	Day, P

	Unit, Topic, Subtopic
	Learning Objectives 
Students will be able to:
	Activities & Differentiation
Indep’t, Pair, Group, Whole class
	 Evidence/Assessment & Hwk
QA, Disc’n, Obs, Pair/Self, Mark’d
	Materials &
Resources

	1, 2
	Ch. 14 Equilibrium of a rigid body
14.3 Centers of mass of solids p. 336
	Topic 3.2 Equilibrium of a rigid body: Calculate the moment of a force about a point; use the result that the effect of gravity on a rigid
body is equivalent to a single force acting at the centre of mass of the body, and identify the position of the centre of mass of a uniform body using considerations of symmetry; use given information about the position of the centre of mass of a triangular lamina and other simple shapes;
determine the position of the centre of mass of a composite body by considering an equivalent
system of particles; use the principle that if a rigid body is in equilibrium under the action of coplanar forces then the vector sum of the forces is zero and the sum of the moments of the forces about any point is zero, and the converse of this; solve problems involving the equilibrium of a single rigid body under the action of coplanar forces, including those involving toppling or sliding.
	Cone: bar x = ¾h
Ex 14.11: frustum, use subtraction for center from vertex; requested distance is from one of the faces (varies per scenario)

Ex 14.12: subtract individual centers (9/4 a for small cone = 3a x ¾); opposite face is start point for distances and for requirement, no adjustment, but other questions might ask for distance from other point
14C 2: find distance from… where?

Hemisphere: bar x = 3/8 r

Ex 14.13: densities differ, moments and required distance both from “opposite end", no adjustment required
14C 1, 7, 8
	
	Textbook

	
	
	
	
	
	Textbook

	3, 4
	Ch. 14 Equilibrium of a rigid body
14.4 Objects in equilibrium p. 341
	
	Equilibrium ALG:
1) Resolve horizontally
2) Resolve vertically
3) Moments and algebra
4) F<=mR
Ex 14.15 (work to come)
14D 3

Ex 14.16 (work to come)
[bookmark: _GoBack]14D 7

Topple
Center of mass through last point of contact
Diagram p. 343
Generally, tan θ = o/a = triangle b / h for angle to horizontal
Rectangle: tan θ = ½b / ½h

Ex 14.17
Hemisphere; center 3/8r
tan θ = b/h = d/(3/8 r)
When d = r, topple point

Ex 14.18
Center for cyl + cone: moments
tan θ = b/h = r / 9/10r
14D 2

Suspension
Vertical passes through suspension point and center of mass
Ex 14.19: center vertical with A
Ex 14.20: center requires x only due to symmetry; note angle to vertical, so for o/a, switch to h/b
14D 4, 5

Sliding vs. toppling
As force pushes, R moves in direction of push; the location of R results from a calculation
Note what “d = 0” means; X is strong enough to push top vertex to vertically align with O
Slide: compare force to friction force
ALG:
1) Resolve h and v (par and perp)
2) Moments
3) Evaluate per scenario

Ex 14.21
Moments from O: F x perp dist, X and R are offset (=) by mg, mg perp dist is 1/3 x height (triangle)

Ex 14.22
¼: cone
Topple: d = 0, find angle
Slide: F = mR, find angle
Smaller angle = “first” result

14D 8
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	Textbook

	Reflection and notes: 





