Algebra 1 Worksheet Solutions November 1, 2012

Section 1.1 Polynomial expressions

4. Simplify each of the following.
(i) 3> —6x +7 +5x*+2x — 9

Remember-...

2
= ?x -4x -2 You can only add or
subtract like terms

6. Expand each of the following.
(iii) (3x — 2)(x + 3)

Remember...

= Zx(x +3) -2 (x +3)
= 3+ Ax -2x-L

'Expand' means 'multiply’

= 3y ++x-06



Algebra 1 Worksheet Solutions November 1, 2012

10. If 25x° + tx + 4 is a perfect square for all values of x, find the value of «.

Remember...

(5x+42)" = 25x* + 20x +4

A perfect square has this shape

(Mb)t' a“'-l-ZOL +b* ? €= 20

23. Simplify each of the following:

(1) 2)62 + 5x — 3 = Mx 1-?) < x+3
2x — 1 (2x-7]
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Section 1.2 Polynomial functions, an introduction
11. The volume of a cone, V(r, i), 1s given by the formula V(x h) = %wzﬂ. where 7 i1s the
radius and / is the perpendicular height of the cone. Find

(i) the volume, in terms of 7, of a cone with height 21 cm and radius 14 cm
(i1) the volume of a cone, in terms of » and 7, if the cone has the same height as
the radius r
(111) the volume of a cone, in terms of i and mr, if the radius of the base is twice
the height h.

= L)1) = 13321 cad
V= .3!-1'""‘« 317(")( )

(W h=r
\ = _é,.".rzl‘ = Jz-‘lllr)"(!') = .;.wr’ e

(i) v=2h

2. = 3
V= 2rth = dwia)h = T 'k = Lk
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Section 1.3 Factorising algebraic expressions

Using the highest common factor, factorise each of the following:

7. 2a’h — d4ab® + 12abc

= lab(a -2b "’LC)

Factorise each of the following by grouping terms.

12. 2¢2 — ded + ¢ — 2d
S~—~— S

=2c (c-2) +1(c-24)
= (Ze+1)(c-24)
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Using the difference of two squares, factorise the following:

2‘3- .I. - 361.2 Remember-...
Difference of 2 Squares
= (1+ xX1 +6x) atolt = (A+bX A

Factorise each of the following quadratic expressions:
38. 2x*—T7x+3

/—li .—(gx—(xf"—’h\/
=(2x -V Xx -3)
\_/

— 6%
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Factorise each of the following quadratic expressions:

0. 12.!{2 + 1?‘{'}’ — 5}?2 FAcTors To  codsioer
; 122 | -5y*
St
bx -y )3x * 59D (20%| &5y Xy)
( \/ “XXZ") (g,)é_”)
2%y G4

F20x4 B4y Fxp

FACTORISE

53. (i) 27)63 - y3 Remember-...

Difference of 2 cubes

= @X“})(QXQ-I- 3!\‘,4-\3") a-p = (a-bxal‘+ab+b’)
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Section 1.4 Simplifying algebraic fractions
2. Express each of the following as a single fraction:

6 4 12 LCD =12

= 2(%%x+5) -3(2x+3)- Q)

12
= ffaps AN o 2 L,
12 12

3. By factorising the numerator and the denominator fully, simplify each of the following.

2 a+?2
V) a+4 a*>—9

Remember-...

2 (a%-9) - (a+¥)¥a+2)

«— note the d inat
Ca-l- 4) ( ﬁ"‘ - ﬁ) noz oke lik::zma . method to add/subtract fractions

You can use the 'bow-tie'

-~ Ja*-13-[a*+2a+ta+g]
T (@) ar-a)

= 2 -1%-a"-6a-9 - a* - ba —26
( &+ 9)(a>-9) (ar4 Yo" -1)

* note: answer in book is incorrect
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7. Simplify (iii) d

Ty
multiply each part by xy
1,1
Xy

x(xy) +4lxg) _ xy (x+9)
Lxy) ) +x
- xy) & .;0‘1 ‘¢

sn)(“-

11. Simplify each of the following.

a+b a—>b
(i) a_b a+b

multiply each part by (a+b)(a-b)

i
. (a-l» L)@*LXQ"')_ (a -5)(}*« 4") Difference of 2 Squares
] (a-¥ (%) Xyt = (x4yXx-y)
| @+ a-b) + @-6arb)a-L)
)
2 3
= (ﬁ"") - (ﬂ“) _ (0»4;5’"’ “/kx 9“'5 - 4'5)
(a-t)(ath+a-6) a6 l2n)

HCFZ
@Az gy
(24X a-k) a-b

November 1, 2012
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Section 1.5 Algebraicidentities

6. Find the values of @ and b if (2x + a)? = 4x? + 12x @for all x.

Remember-...

2
I ax*+bx+c= dx +ex+f (ﬂ.x -l'?,) = l{-x‘.;-mx.p@

+hen 1 a=d
o » b=9

c=¢

21. If (x — 2)? is a factor of x* + px + g, find the value of p and the value of g.

(x-2)" = X*-4x+4

A factor divides leaving

X+ 4
X% 4y +4 | X °+OX* +px +9
X3 Ly Fux
x4 (p-4)x +9
T I xF e
(P+ 1% + (310 = oxe

o

no remainder

f=-12 %=1k
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27. If x* + ax + b is a factor of x* — k, show that

A factor divides leaving

no remainder

a*~lb=ro
Q‘LSL

X=a

November 1, 2012

() @ =k (i) b= k2.

Remember-... xz*“.'.b ) x‘ ,‘.o*‘ +* bx = k

X Falt Fbx

~ax® = by +k
tax* Ta'x “ab

(@ D) =

al, - k=0

ab =k

a(a“)s k
al=k

k=ab

kt - a\ b‘
K= (b) (&Y
gt=b®

Section 1.6 Manipulating formulae

7. In each of the following, express ¢ in terms of the other variables:

() X _a+b

vy a—b

X (aa-b) = y (a+b)
axX -bx = oq ¥by
ax-oy = bK-H.v.,,

alx-y) > b(x+y)

A = b (X-H’)
(Gl D)

multiply by LCD y(a - b)

expand

bring 'a' terms to LHS

factorise

divide by (x - y)

Remember-...

You must do the
same thing to
both sides

10
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Section 1.6 Manipulating formulae

November 1, 2012

7. In each of the following, express a in terms of the other variables:

divide by ¢

bring 'a' terms to RHS

divide by 2

(i) bY— af/=af
b= Za

Remember-...

You must do the
same thing to
both sides

10. Write ¢ in terms of the other variables in each of the following.

N d=a—0b
(i) d=y ac

d'-. a-b6

ac

-b
c= 227

ad®

square both sides

multiply by ¢ and divide by d2

11
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10. Write ¢ in terms of the other variables in each of the following.

s _2c—1
(i) b_—c— i
b(e-1) = 2 -1

be -b = Z2¢ -1
be -2e = b -1

multiply by c -1

expand

c terms to LHS

factorise

divide by b - 2

c_(b-l)’\"

c=lb-!
b+

Section 1.7 Algebraic patterns, an introduction

1. Examine each of the following patterns of numbers and determine if the pattern has a

linear or quadratic relationship.

Remember...
If 2nd Difference is
constant then it is a

Quadratic pattern

(a) |4,7.10,13,16, ...
X o [ 2 K Y
f(x) 3 le 12 L
1st Difference K4 3 3 3
2nd Difference ) ° °
This is Linean

If 1st Difference is
constant then it is a

Linear pattern

12
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Examine cach of the following patterns of numbers and determine if the pattern has a

linear or quadratic relationship.

(]) 05 31 ]23 }21 48, e Remember...
If 2nd Difference is
constant then it is a
Quadratic pattern

X o ( 2 3 4
f(X) o 3 '1 14 48 Remember...
. If 1st Difference is
1St Dlﬁerence 3 q Ig 1 I constant then it is a
2nd Difference L L ¢ Linear pattern

By converting the following designs into a number pattern, write down a rule for the
pattern. Use the rule to find out how many bricks are needed to build the 49th design.

Remember...

If 2nd Difference is

| constant then itis a

Quadratic pattern

[]

X ° l 2 3 M‘Sa!

f(x) (D= 3 ¢ Io
1st Difference 2 1 2a=1 = “"“7'.

@4}-‘ | OA-J- b”'l

2nd Difference

Se Dos fO) = X" 417

Dokt F60)= X" +b7
Chethe  [(3y = i—(«.\‘-t—l - _‘;_\H =54 #le

This means that we are missing the x term.

13
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X o 1 2 3
f(x) ( 3 6 lo
Nl I S S
;jw S Linear @’I” 2:S i 5§
1st Difference @ =@ |-S |-S

> Lineae P-ﬂm is ax+l = _Ex + |

= _ z
7 feo = SixEaZx s

Section 1.8 Solving equations

4. Solve (i) X~ 3_x—2 multiply by the LCM = 20
4 5

G(x-8) = 4(»-2)
Sx —15 = % -%

X =%

November 1, 2012

14



Algebra 1 Worksheet Solutions

6. Find the value of the unknown in each of the following equations:

November 1, 2012

(iv) 3r=2 2r=3_1 multiply by the LCM = 20

5 4 2

4 (3 -2) -6 (zv-2) = lo(1)
12r =% ~ lOr 415 =to
2 + F =10
2r =73

r=2%
1

7. Solve each of the following:

(i) 3(x—1) —1(x—3)=x+1

fo (X=1) - 2 (x-3) = 1S(x+1)
loX -lo -=3x +4 = ISX+15
FIx-1l =1Sx+15
-lb = %%
X= -2

multiply by the LCM = 15

15
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Section 1.9 Solving simultaneous linear equations

2. Solve

rudtiply by S

Giy B2 3 yx-2=4y » x-ty =2 5 2x-24=1

5 10%

dwide by 1

18x =20y =4 ﬂx—lo? 2

Muide 'ur 2

s lox=loy =§
(Dx-\ '.i-‘ix-tlo-, =3

X =3

2(2) —2y =
.27, =1

R
—-‘7 ’—S

1=

5. Solve the following equations with three unknowns.

(iii) 2x+y—z=9 ®
xX+2y+z=6 @
3x—y+2:=170

O+®» 2x +7-z =9

xﬂ.\’*%'B
W *dy =6
X+Yy =5 (O

20+3 Yx+ 2.7-22 =g
Lx - 4 ¥z =}

Fr+y =36®

®-® Fx+y=30
=X _7 = =%

6x = %o
ng

Sug 8™ (D S4y =%
Y=o

Sub W (D S+2(=)+2 =b
19\

16
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9. A curve of the form f(x) =y =ax*+ bx + ¢ is Y4
drawn as shown. 27 )
By picking any three points on the curve, form 1 f

three equations connecting the coefficients a,
b and ¢ and hence solve to find f(x).

3 X
Sug W (1) a(l)" + b(‘\ +C =1
atb+c=y O

s w (50 a3 i bl +c=-3
Qa Be+c=-3 D

st w L14)  a(-D" +bE)+e=-9
a -brtc=-90

A+b+c =)

26 =le Qo in Velues
2 +S+c =|

@_@ q“_3L+L=—3 c=-¢t

17
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10. 44,000 people attended a match in Croke Park. The two ticket prices on the day were
€30 and €20. The total receipts for the game came to €1.2 million.
How many people paid the higher ticket price?

let x = no. people who paid higher price
let y = no. people who paid the lower price

3% + 2y =)2o 00

X+‘3:%Jm ~2% - 24 =-8%, 00

Jox + 10!3 = |,200 ooe X = 32,000

Tx ;’2} s> (29 0=

18
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