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	Teacher:
Thomas
	Year/Subject:
13/9231 Further Pure Mathematics 2
	Week of:
TBD
	Week:
8
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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. 22 Integration
22.3 Arc lengths and surface areas p. 509
	Topic 4 Integration: Use integration to find
– arc lengths for curves with equations in Cartesian coordinates, including the use of a parameter, or in polar coordinates
– surface areas of revolution about one of the axes for curves with equations in Cartesian coordinates, including the use of a parameter.
	
Concept: hypotenuse of right triangle
Derivation p. 509
Ex 22.14: algebra to a known integration
Parametric form, “sides” are dx/dt 2 and dy/dt 2
Derivation p. 510
Ex 22.15: sin 2t = 2sint cost, algebra to a known integration
Polar form, “sides” are r2 and dr/dθ2
Derivation p. 511
Ex 22.16
Tip p. 513: sinh vs tan, S cosh2 vs S sec3

Surface area

Ex 22.17
Ex 22.18
Parametric form, like arc length
Ex 22.19: u = cos 2t, du = -2sin 2t dt
[bookmark: _GoBack]22C 1, 2, 4, 5, 7, 8 (see tip p. 513, sinh vs tan)
	
	Textbook

	
	
	
	
	
	Textbook

	
3, 4
	Ch. 22 Integration
22.4 Limits of areas p. 515
	Topic 4 Integration: Understand how the area under a curve may be approximated by areas of rectangles, and use rectangles to estimate or set bounds for the area under a curve or to derive inequalities or limits concerning sums

NOTE: the text content not all relevant, and incomplete; relevant is pp. 515-516, Ex 22.20, Ex 22.21 methodology yes, conclusion no (illogical), and summary points p. 522 “if the integral area…” are mixing comparison test and integral test
Create problems with rectangles (unit and Riemann)

Riemann for syllabus comment “rectangles whose width can tend to zero” 
[image: ]

J22 21 q3 is “width to zero” example

The definition of the definite integral is the infinite limit of a Riemann sum
	Lower bound: curve < rectangles
Upper bound: curve > rectangles
Lower: top left on curve
Upper: top right on curve
All unit width (other contexts, different)
Lower bound: series 1 to n > S 1 to n+1 f dx
n+1: rects start (left) at 1 and end at 1+1, so the last rect starts at n and ends at n+1
Upper bound: series 1 to n < 1 + S 1 to n f dx
+ 1: rects start at the height for f(start + 1) (see graph), like the sum starting from r=2, so to start from r=1, we need the area of the f(1) rect, which is 1 (not always 1, see 22.21)
Integral test: if integral c/d, series c/d
Ex 22.20
p. 518 – comparison test described
note that comparison series might change inequality after 1, 2, 3 terms; these terms “drop off”, no effect
Ex 22.21: upper, rects start at f(start + 1), so + f(start) = f(2) = 1/2ln2 (error in text); diverges by integral test, to say (summarizing) “sum less than integral to infinity thus series (which is less than the integral) diverges” is not logical…
Ex 22.22: comparison test, pick an integrable function which is < to prove divergence
Ex 22.23: same
22D 1, 2 (if use 1/(n+4) <, n = 1, 2 it’s >, but n=3 on, < and 1, 2 no effect), 3, 4, 5 (I don’t agree with Elevate working), 6 (not sure I agree w/Elevate, use 1/rt n as +3 in (n+3) doesn’t matter approaching infinity… BUT they’re using a larger series as a result, a smaller series is needed for comparison test), 7, 8 (nth term test), 9
Note the book might? Be mixing integral test and comparison test?  Integral test; the comparison comments on p. 518 are talking about “rectangles under a curve”, but that’s now how the analysis works for integral test, and for comparison test; the upper/lower and </> w/the integral seem to be mixing comp and int tests… 
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	J20 22 q4 is ex of rect with width to 0
	
	Textbook

	Reflection and notes: 
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