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‘ Inverse Prqportionm

1) Two quantities, C and D, are in inverse proportion if increasing one quantity causes the other quantity

Big idea: Ratio prOportion Direct PI’OpOItion ‘ ; t:’ ] to decrease proportionally. 8o if quantity C is doubled (or tripled, halved, etc.), quantity D is halved
: (or divided by 3, doubled etc.).
and Rates of Change 1) Two quantities, A and B, are in direct proportion (or just in proportion) if increasing one increases 2) The rule for finding inverse proportions is:
Key skills: the other one proportionally. 8o if quantity A is doubled (or trebled, halved, etc.), so is quantity B.
* Multiplicative Reasoning 2) Remember this golden rule for direct proportion questions: TIMES for ONE, then DIVIDE for ALL

Geometric Reasoning
Algebraic Reasoning DIVIDE for ONE, then TIMES for ALL BT vokes can decorate 100 cakes in 5 hours
a) How long would it take 10 bakers to decorate the same number of cakes?

m Hannah pays £3.60 per 400 g of cheese. 100 cakes will take 1 baker: 5 x 4 = 20 hours
Key Vocabular She uses 220 g of cheese to make 4 cheese pasties. So 100 cakes will take 10 bakers: 20 + 10 = 2 hours for 10 bakers
Proportion, Direct, Inverse, How much would the cheese cost if she wanted to make 50 cheese pasties? b) How| e 1 b s & deeratt 530 b
. . ow long would i akers to decora cal
Varies, Speed, Distance, Time
» » /] ’ QUL g, In 1 pasty there is: 220g+4=553°fchee5e 100 cakes will take 1 baker: 20 hours nll{}:\lllll\llllll\llH(lnllll//
= There will often be lots of stages = e j s X : ) ~ _ = e number of bakers is inversely =
5 to diret proportion questons = So in 50 pasties there is: 55 g x 50 = 2750 g of cheese 1 cake W'"V*al_(e 1 baker: 20 + 100 = 0.2 hours 5 Wmt; nu;nber of hours —
= — keep track of what you've = 220 cakes will take 1 baker: 0.2 x 220 = 44 hours = "‘ . :”’":o‘t'h" n(:k: is __RLva"h -
= worked out at each stage. = | g of cheese would cost: £3.60 + 400 = 0.9p 220 cakes will take 11 bakers: 44 =11 = 4 hours T RS
/ \ -~y on .
AR TEEEEILE N RLALELRLS So 2750 g of cheese would cost: 0.9 x 2750 = 2475p = £24.75
. =
Types of Proportion 7|  means Yis proporfional fo' . . :
“ ALhR - " I8
1) The simple proportions are 'y is proportional to x' (y o< x) and 'y is inversely proportional fo x' (y o l). Handling Algebra Questions on Proportion ( ‘7' ! speEd - D‘stance o T‘me ()
W d L

2) You can always turn a proportion statement into an equation by replacing ‘" with '= k' like this:
Speed ig the distance fravelled per unit fime, e.g, the number of km per hour o metres per second,

1) Wite the sentence as a proportionality and replace "' with ‘= k' fo make an equation (as above).

2) Find a pair of values (x and y) somewhere in the question — subsfitute them into the equation to find k.
2 P i o st 1 0§ <08 opegp = DSTANCE—y  DISTANCE — pyerayor - apeeD x T

(113 OPEED
‘yis proportional fo the square of X’ m‘:"ﬁ"’—f““‘ Formula friangles are a handy tool for remembering formulas fke these. The speed one is shown below.

't is proportional to the square root of h' tox vh " G is inversely proportional to the square root of H. When G =2, H =16,
'V ig inversely proportional fo r cubed’ Vo L : Find an equation for G in terms of H, and use it to work out the value of G when H = 36, g HOW DO YOU USE FORMULA TRIANGLES?

‘-\\fl\F||i|J‘fi1Hlll|J

= kSjustsurmz constant
= (unk

I . ] | - k ’Hluurrw””umbm

y is inversely proportional o x Y X U= x T R

Proportionality  Equation
'y is proportional to x' y xXx y = kx

i~

Zlenn

3) Trickier proportions involve y varying proportionally or inversely to some function of x, e.g. X% x% Vx ete 7 L .
4) Inevitably, theyll ask you to find u, having given you a value for x (or vice versa).

1) Convert to a proportionality and replace co-ls gut 1) COVER UP the thing you want to find and WRITE DOWN what's left showing,
o with "= k' fo form an equation. vH VH i
=K fo form an equation, 2) Now PUT IN THE VALUES and CALCULATE — check the UNITS in your answer,

2) Usshees o OandH 2ok, 2= <kapeg
186 = Thsis the equation é

8) Put the value of k back into the equafion. Lo (/‘f/ Ironmdl 4 A car travels 9 miles at 36 miles per hour. How many minutes does it take?
\

| yis proportiona fo x | | yis proportional fo x| |y is inversely 4) Use your equation fo find fhe value of G. When H =3, 6= =3-4 Wnte down the forml g SAEL | IINE s oc birye 5 i

proportional to x* % 63 put in the values and calculate ™ speed " 36mph "
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Year 11 Higher Spring Term 1 Density = Mass +Volume | | ) _ T e
Density is the mass per unit volume of a substance. It's usually measured in kg/m® or g/cm®. Formula Triangles Make Things Simple 0/ if:,fu’,wm::: o e
MASS MASS :hhendy way to faf: trig ques;:‘ior(;s is fo :;omeﬂ mﬁ:mmmm;ﬁ?nwgl?s 3 Sk;;"ﬁ;r e
o = _ en you can use same method every time, no i or angle is g a r.
. s . . . Kev Vocabul DENSITY =ygoiume VOLUME = pEngiTy MASS = DENSITY x VOLUME :
Big idea: Ratio proportion and Key Vocabulary 1 Lol o ten i . A
Rates of Cha nge ) A giant "Wunda-Choc’ bar has a density of 1.3 g/cm’. 2) \(Nrne do:;n %}M'. 0 A
A Mass, Volume, Density, If the bar's volume is 1800 cm’, what is the mass of the bar in kg? 8) Decide which fwo sides are involved: O,H AH or 0,A
Key skills: Pressure, Force, Area . - X CHECK YOUR UNITS MATCH and select SOH, CAH or TOA accordingly. m
+  Multiplicative Reasoning : ’ ' ’ Wiite down the formula, Fivis = Seriaty o Voime If the density is in g/cm?, 4) Turn the one you choose info a FORMULA TRIANGLE:
Geometric Reasoning Sine, Cosine, Tangent, put in the values and calculate: =13 g/em® x 1800 cm® = 2340 g the volatre tnush be: by e m - :
* Pythagoras Theorem =234 kg and you'll get a mass in g. CAH TOA 8 Tepraggpgy
* Algebraic Reasoning " e cosx, gngy;
0 o AT g,
Pythagoras’ Theorem az + bz — cz { A Pressure - Force - 1[‘ ea \ 4 ) ; "N’ stands for 'New;;nsl'.l: A A %
e - i ,“: _— _— _— AR AR RN VENETAD
: Pressure is the amount of force acting per unit area. H's usually measured in N/m?, or pascals (Pa).
1) PYTHAGORAS' THEOREM only works for RIGHT-ANGLED TRIANGLES. 51 Gt up o g o ward 0. (il youe Bgv) o
two sides to third side. % _ FORCE _ __FORCE and write down whatever i left showing. e 1 O  eoic e, 5
2) Pythagoras uses fwo sides o find ***{ kilaide. b PRESSURE = ppra*  AREA = ppraoiRg FORCE = PRESSURE x AREA O I e il T e o ook I i = Shane Grg Homin e >
8) The BASIC FORMULA for Pythagoras is a* + b* = ¢ 7) Finally, check that your s sensible. = Avcund House Tpig Ore AT, S
4) Make sure you get the numbers in the RIGHT PLACE. c is the longest L = U
side (called the hypotenuse) and it's always opposite the right angle. m A cylindrical barrel with a weight of 200 N rests on horizontal ground.
5) Always CHECK that your answer is SENSIBLE. The radius of the circular face resting on the ground is 0.4 m. — - =
Calculate the pressure exerted by the barrel on the ground to 1 d.p. nndlng the nth Term of a Quadtatlc sequence (7)
m e = Work out the area of the circular face: 7 x 04 = 0.5026.. m’ '

A A quadratic sequence has an n” ferm — the difference between the terms changes as you
Write down the pressure formula e ! y Qitierence changes as you go

IERRYAN

ABC is a right-angled triangle. 4 RUTINTIN S o

AB=6mand AC=3m. 6m e — loads of
. 3m need to find o

Find the exact length of BC. people go wrond here

NI

fi 200N ) i oy i g g ime.
¥ put in the values and calculate: pressure = 1orCe — T 397.8873.. N/m? through the sequence, but the difference between the differences is the same each time,
1) Wite down the B € gy =026-m" _397.9 N/m? (1 dp) m
2) Putin the 5 e el 2“::::::::‘:::70&; 4"?:;; e 1) Find the difference between
TTTT—— BQ+3=@ 4 B B each pair of ferms.
3 the equation. ——_ por-g_32-36-9=27 = % 8 1 2 3 4 2) The difference is changing, so work out
8 Takess to find BC. B M £3/0s Wi, The 3 Trigonometry Formulas | (6 ) tm: 104 20 28 fhe difference between the diffrences.
= = Remember to check th o s “ % e - 8) Divide this value by 2 — this gi
5) 3t means you should give yo = = " 10 check the answer's sensiple < L . . . Livide £ gives
e e Ifg’;s'{’l:’i o S —hee »‘ts;:ﬁi:tt 52, wh.(bh 5 betwees; = There are three basic rig formulas — each one links two sides and an angle of a right-angled triangle. S \;",f:nzienc::':?::nw'" the coefficient of the n? term
’,/ Tt seems about nghL E >

My g, W (MH'32+2=|)'

. Opposite tem: 10 4 20 28 4) Subiract the n? ferm from each ferm
Adjacent n’ 1 4 9 16 in the sequence. This will give you a
term-n9 10 11 12 linear sequence.
5) Find the rule for the nth term of the

Opposite

Adjacent

Cog x= Hypotenuse

Sinx= Tan x =

Use Pythagoras to find the Distance Between Points | 50} Hypotenuse

You need to know how to find the straight-line distance between two points on a graph.
If you get a question like this, follow these rules and it'll all become breathtakingly simple:

The expression for this

1) Draw a gketch to show the right-angled triangle. The ﬂgpgtw—e i LONGEST SIE. Opposiie HUP((’::)nUSG So th ion 1': !art:clum.t |sxn++ ii 8 K;nmum’(::::bM) e
2) Find the lengths of the shorter sides of the triangle by subtracting the coordinates. * The Opposite is the side OPPOSITE the angle being used (x). (0) i apTRSERA DL e T BRSSP
8) Use Pythagoras to find the length of the hypotenuse. (That's your answer.) 5 e R (ofhw) - — angb —— = = Again,_mak'e sur? o M = . '. i bg putting fhe_ﬁrsf i b Wik by e
m Point P has coordinates (8, 3) and point Q has coordinates (4, 8). Find the length of the e PQ, jjacent () son=lgves " +1+8=10,n=2gves2+2+8=14 andsoon.
@ qup 8"' (@) Length of sidea=8-3=5 1) Whenever you come across a trig question, work out which two sides of the triangle are involved
1. Length of side b = 8 — —4 =12 in that question — then pick the formula that involves those sides.
E i, @ Use Pythagoras to find side 2) To find the angle — use the inverse, i.e. press Dor . followed by sin, cos or tan (and make
b e Cmal e b =5 +122 =25+ 144 = 169 sure your calculator is in DEG mode) — your calculator will display sin”, cos™ or tan™.
DV So: ¢ =169 =13 3) Remember, you can only use the sin, cos and tan formulas above on right-angled triangles

— you may have to add lines to the diagram to create one.
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