Important Algebra Skills 1. Using a formula (substitution)

How to use a formula

What is the 7" triangular number?  First, write the formula.

T n(n+1)
2

Then replace letters with numbers. T= 7(7; D

T= X8 _ 28

2

Finally, answer the question. The 7™ triangular number is 28.
Calculate
1. S= ;(3R —1)where R is the number of rows and S is the number of squares in a design.

Calculate S for an 11-row design.

n(n+1)

2. F = where F = flowers and n = number of edges.

Calculate F for 6 edges.

3. Einstein said E = mc” where E is the total energy in joules contained within an object, m is
the object’s mass in kg and ¢ ~ 2.99x10°ms™". Find the total energy in a 0.3 kg hamburger.

4, The number of handshakes, N, made between p people is N = w .
Evaluate N for a class of 30 people.
5. The volume of sphere is given by the formula V = %fr.ﬁ where r is the radius.

What volume of ink is needed to fill a paintball with a radius of 2 cm?

6. Pythagoras said that h =+/a” +b” where h is the length of the longest side on a right-angled
triangle and a and b are the lengths of the two other shorter sides.
Calculate h if the two short sides in a right-angled triangle are 3.5 m and 4.5 m.

7. The surface area of a sphere is given by A= 4.7.r* where r is the radius of the sphere.
What is the surface area of the Earth if we assume it is a sphere with radius of 6371 km?

8. The time period in seconds, T, a pendulum takes for one swingis T =27 \/E where L is the
g
length of the pendulum in metres and g = 9.80665 ms™.

3. Find x.

Calculate the time period, T, for a 2m long pendulum.

3cm




Important Algebra Skills 2. Linear equations with brackets

How to solve linear equations with the variable in brackets

Solve 2(y-4)=9
First expand 2y-8=9
Opposite of —8 2y=9+8
2y =17
: 17 1
Opposite of x 2 y = 5" 85 (or 8.5)
Solve

1. 2(x-3)=8

2. At+3)=3

3. 2(x-5)=-7

4. S(y-4)=21

5. 5(t+2)=9

6.  3(N+2)=-9

7. —3(n+2)=12
Whot de you get when You cros
8. -5(n-2)=-12 G: on  [Elephont with & Rhinp
?
O

9.  4+2(x-3)=8

Al T havent o qoddamn clue.

10.  12-5(x+3)=3



Important Algebra Skills 3. Linear equations with fractions

TX

How to solve linear equations with factions Solve —=-5=3
First move numbers not in the fraction to the right. (Opposite of —5.) % =345
Remove fractions by multiplying all other terms by the denominator. 7x =8x2
) 16 2
Next use the opposite of X 7. X= rl = 27 (2.286 (3dp) )
Solve
1. X 5=3
2
2. Y 45
3
3 4x +1 6
5
n 3x+2 6
5
5 X +5=-3
2
6. 1 4-3
5
7 SX+2 _7
3
My Hoggy:
SITIING DOWN WITH GRAD STUDENTS AND TIMING
—4x HOW LONG IT TAKES THEM TO FIGURE QUT THAT
8. — 3=10 IM NOT ACTUALLY AN EXPERT IN THEIR FIELD,
CUR BIG PROBLEM AH, SO DOES THIS FINNO- | | YEAH, MY LATEST WORK YOU SEE, THE DECONSTRUCTION
« |s HEAT DISSIPATION UGRC Fm(;& INCLUDE, L‘SRO orun g;ﬂsircﬁg &pﬁer 16 INEXTRICABLE nfsﬁm TExN?T 3'}"
9. s 2=04 :EFlTHMS"' l\ ALSO THE SELF
w 3 %t% 5 ﬂé ;]’E i % (i% EIGHT PRPERS AND
10. ——4== TWo BOOKS AND THEY
3 5 {45 seconms] L——{63 sEcoNDs ] L——{H FnuTES]

HAVEN'T CAUGHT ON.



Important Algebra Skills 4. Linear equations collecting like terms

How to solve linear equations with like terms to collect
Solve 11x—7=8x+5
Use opposites, + and —,

to collect the letters and numbers 1IX—8X=+5+7
on the same side of the = sign.

Combine like terms Ix=12
(Add or subtract, powers do not change.)

Use the opposite of X 3 X = % =4
Solve

1. 13Xx—5=8x+3

2. S5X+T7=%X-2

3. Sm—-7=2m+35

4, 3m+5=3-5m

5. 10X -7 =8x+2

6. 5X+9=x-3

7. 3m-9=2m+1

8. 6n—-2=3+3n

9. Sm-7=2m-04

“Algebra will be important to you later in life.

When you’re my age, you can use it to
10. 5-5a+1=3-10a+2a torture people your age!”



Important Algebra Skills 5. Multiplying and expanding

How to multiply algebraic expressions

Numbers X numbers, letters X letters, add powers. 3x’y.4x’ =12x’y
Each term inside a bracket gets multiplied. -3(x+2)=-3x-6
Multiply (expand) brackets before collecting terms.

S5(x+1)-3(x+2) = 5x+5-3x-6
= 2x—1

x> —4x+3x—-12
= x? —x—12

(X+3)(x—4)

Expand and simplify

1. 3(X+4)-2(x+5)

2. 2(x—-1)-3(x+2)

3. —5(X+4)-2(x-3)

4, (2x-3)(x+1)

o. (Bx-1)(x-2)

6. 5x+1)(x-2)

7. (Bx-1D(2-x)

8. 3y’ x 5y" =15y”  What is the value of n? : S —

9. 4(y*)" x 3y* =12y'® Find the value of n.

Balse

* Just a darn minute! Yesterday you said X equals two!"’

10. 3b% x 4b" =12b® What is the value of n?



Important Algebra Skills

How to factorise

Take out the highest common factor from numbers.
Take out common letters with the highest power possible.

If there are 3 terms the pattern might be quadratic.

6. Factorising

Factorise 9b* —12bc
— 3(3b2 — 4hc)
— 3b(3b — 4c)

Factorise x> +9x—36
=(XENH(Xx?)

Find a pair of numbers that multiply to make the end constant.( —36)

The pair of numbers must also add to make +9.

Factorise completely

1. 3¢? +15cd

2. 2p° —12pq

3. 6a’ —8ax

4. x> —2x-8

5. x> —5x—14
6. X* +7x—-60
7. X* +7Xx+10
8. X* +7X+12
9. p>+2p-15

= (X=3)(X+12)

ﬁ") CosQ@ ="

do-7  [le-?

(03[ 0™+
MD normal opproach

is useless Hhere.

10. One factor of x> +48x—100 is (X —2) what is the other factor?



Important Algebra Skills 7. Solving factorised equations

How to solve factorised equations
If we can factorise an equation to the form A.B = 0, then either A = 0 or B = 0 or possibly both.
Solve 5x(x—-4)=0
In this case “A” is 5x and “B” is X —4. Either 5x=0 giving X =0
Or X-=4=0 giving X =4
Solve (1-2x)(x+3)=0

Either 1-2x=0 Or X+3=0
1=2x X=-3

1
X =—
2
Solve
1. X(x+4)=0
2. 6X(x—4)=0
3. S5Sm(m-3)=0

4, Sy8-2y)=0

5. (xX+1D)(x=7)=0
6. (Xx+DH4x-1)=0

7. 2x-1)(x+3)=0

8. 1-2x)(x+3)=0

9. (1-4x)(x+5)=0

_ oy “Algebra class will be important to you
10. (3-6b)(2b—8) =0 later in life because there’s going to
be a test six weeks from now.”



Important Algebra Skills

How to simplify algebraic fractions

In numbers, cancel highest common factors.
In variables, subtract powers.

Factorise top and bottom before cancelling.

Simplify
L 9x°
12x°
,
2 181
6X
5
3 4m*
12m
4 4m’n
' 12m?
15ab’
5. —
25a°b
5 X2 +7x+10
' X +2
. X2 +7x+12
' X+3
242p-1
g, P t2p-15
p-3
9 2p* —12pq
. ___zﬁ;;___
6a’ — 8ax

10. 3
18a

8. Fraction simplification

2_e2 2
18 6x3 3
125 2x°

18x2 3

X +5x-14  (x+7)(x=2)  x+7

3X—-6 3(x-2) 3

algeblah
confuzezs =N
mi -y




Important Algebra Skills

9. Fraction operations

How to add, multiply, or divide algebraic fractions

Adding/subtracting —get a common denominator.

2X X 5x2Xx N 3.x  10x+3x 13x

3 5 5x3 3x5 15 15
2% x_2¢
Multiplying—multiply along the top and along the bottom. 3'5 15
2, 205 10x 10,1

Dividing—multiply by the reciprocal. 375 3°x 3x 3 3
Simplify
L 2m 4m
' 35
2. £ X

35
3, Sm_4m

5 7
g, XX

3 9
5. E+—

2
6. 22

X X
;. 122

X X

36
8. ——

4 x*

I wisH I COuLD IT DOESN'T COME EASY MATH IS A GAME FOR YOURE THIRTEEN.

4 x+1 DO MATH LIKE WHEN | | LIKE IT ONCE DID, THE YoUNG. I NEED
9. —— I WAS YOUNG. TO SIT BACK AND LET YES, AND 1T

3 x-2 HUN? UH HUH. ) THE FUTURE HAPPEN. TIME I ACCEPT

. " / L \ THAT.
NN 1 —

0. XX @

52 __ﬁ_ \ A e 1|




Answers- Important Algebra Skills

1

1.

o

N

w

[

4

=

= ol

. Using a formula (substitution)
176 2.21 3.2.68203 x 10" 4. 435 5. 33.5 cm® (1dp)
5.7 m (1dp) 7.510 064 471 km®8. 2.84 s (2dp)
. Linear equations with brackets
x=7 2t——2l(225)3x—ll(15) 4 —81(82) 5t——l (-0.2)
. . 1 . . , & .y 5@ . 5 .
2 3
.n=-=5 7.n=-6 8.n=4g 4.4) 9.x=7 1O'X:_1§ (-1.6)
. Linear equations with fractions
1 1 1 1
x=3— (32) 2.w=27 3. x=7—(7.25) 4.x=9—(9.33) 5.x=—-3— (3.2
5 (3.2) 4 (7.25) 3 (9.33) 5 (-3.2)
4 3 4
m =35 7. x= 3§ (3.8) 8.x= —222(—22.75) 9. x=12 10. w= 13§ (13.8)
. Linear equations collecting like terms
x—li (1.6) 2x-—2l(225)3 m=4 4m-—l(025)5 x-4l(45)
s @ . ; 2 . . 4 0 : ;@
x=-3 7. m=10 8.n:1§ (1.66)9. m=2.2 10. a=-1
. Multiplying and expanding
X+ 2 2.-x—8 3. —7x—14 4.2X* —Xx=3  5.3x*—7x+2
C5XP—=9x—2 7. =3x*+7x-28.9 9. 6 10. 6

6. Factorising

. 3c(c+5d) 2.2p(p—-60Q) 3. 2a(3a’ —4x) 4.(Xx+2)(x—4) 5. (X+2)(x=7)

S (X=5(X+12)7. (X+2)(X+5) 8. (X+3)(x+4) 9. (p—-3)(p+5)10. (Xx+50)

7. Solving factorised equations

.X=0 X=-42.x=0 x=4 3. m=0 m=34y=0 y=45 x=-1 x=7

Xx=-1 x:l7. x:l X=-3 8.x:l X=-39. x=-5 x:l 10. b:l b=4
4 2 2 4 2
. Fraction simplification
3x? . m? m’n 3
- 2. 3X 3. — 4, 5. ——
4 3 3 5a’b
2
X+5 7. Xx+4 8. p+5 0. P69 10. 361—;4)(
3p 9a
. Fraction operations
6m 8X m 7X ab+6
— 2. — 3. — 4,— 5.
5 15 35 9 2b
10 24 9 4x+4
— 7. — 8. 9 10. —

X NG 2x> C3x-6 5



