€ C1> ALGEBRA Worksheet A

1 Evaluate

a 49 b V121 c 3 d (2 e Joor f 009

g ¥8 h 31000 i 481 i 12 k Y0125 | gss
2 Simplify

a 7 x7 b 4+/5 x /5 c (3v3) d (V/6)

e (V2) f (24/3)° g 2 x+/8 h 243 x /27

\/@ . \/é 3 3 3 3
2 i k (¥6) | (3%2)

3 Expressin the form k+/2

a /18 b /50 c /8 d /o8 e /200 f 162
4 Simplify

a 12 b /28 c /80 d V27 e V24 f 128

g 45 h 40 i /75 j 112 k /99 | 147

m /216 n /800 0 /180 p /60 q /363 r /208
5 Simplify

a /18 + /50 b 48 - V27 c 28 +72

d /360 —2+/40 e 25 - 45 +3420 f 24 + 150 - 2+/96
6  Expressintheform a+b+/3

a \3(2++3) b 4-3-2(1-3) c (1++/3)2+3)

d (4++3)1+23) e (3+/3 —4)? f (33 +1)(2-5+3)
7 Simplify

a (v/5 +1)(2+5 +3) b (1-+2)4V2 -3 c (V7 +3)

d (3v/2 —1)(24/2 +5) e (V5-+2)5+2V2) f (3-+8)4++2)
8 Express each of the following as ssimply as possible with arational denominator.

a L b 2
J5 J3
1 12
9 —= h =
37 J72

c

1 q ¥
J8 J7
1 j —
/80 254
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Cl ALGEBRA

Worksheet A continued

9 Simplify
6 10
a 8+ — b V48 - —
V2 J3
g Y45-5 1,
J20 V18 32

10  Solve each equation, giving your answers as sSimply as possible in terms of surds.
b x— /48 =243 — 2x
d x5 +2=+/20(x-1)

a X(x+4)=4(x+8)

c xV18 —4=8

11  a Simplify (2— v/3)(2+ +/3).

3
2+4/3

2 .
b Express inthe form a+ b+/3.
IS 53
12 Express each of the following as simply as possible with arational denominator.

a L b i c L

J2+1 J3-1 J6-2
o 1 ‘ 2 g 8

2++/5 J2-1 J7+3
i 1 j 3 ‘ 243

4-23 32+4 7-4J3

13  Solvetheequation
3x=+/5(x+2),

giving your answer in theform a + b+/5, whereaand b arerational.

14

(342 -3)cm I

A

The diagram shows a rectangle measuring (3\/5 —-3)cm by | cm.

\4

| cm

Given that the area of the rectangle is 6 cm?, find the exact value of | in its simplest form.

15  Express each of the following as simply as possible with arational denominator.

V2 , 1+y3
J2+4/6 2++/3

o 1-V2 J3-5
3-8 2J3-4

1+10
J10-3

g \/E+3
3-4/3

C
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( C1> ALGEBRA

Worksheet B

1 Evaluate
a & b 6 c 7
g ° h (-1)° i (11)?

2 Writein the form 2"

a 2°x2°
3 Simplify

a 2p°x4p°

e (2b)d+4b?

i 6y + 3y
4 Evaluate

a 37 b

g 16¢ h

m 81_% n

5 Evauate

6 Work out
a 4 x 27
e 79
@7 x (-32)°

7 Simplify

a X¥®xx?®

e yx y’%

b 2x2° c 1

b ¥xxXxx
f p’axpg’
j 6a'’x 2ab®

2° c (-2°
27 i (&)
(-64)° o ()
275 c 16
OF i (42

(2257% o (0.064)°

b 16¢ + 25°
fZ)x@)?

i (121)%°+(32*

b y?xy™

f 2b° x 4b'

. 2
i (3%¢)?
1 1
n Yxy
y

(-5)° e (-3 f &
1y k (0.1)° | (-0.2)°
22 e 2+ f (2
12n" + 2n? d )*

Xy = xy? h 2r’sx 3
(6rs)°+ (10rs)* | 3p'g’+ ipg
@ e @ 19
125} k (&> | 367
% 9@ ey
(-125° e 9 E
@ k@B
RO IO

8% + 36!
8l — (&)

(100)°° + (0.25)*°

6p3 = 2p7
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Cl ALGEBRA

Worksheet B continued

8 Solve each equation.
a x =6

3
2

e x2 =8

9  Expressintheformx®
a Jx

e VX

a 2 b L

Jx 2x

11  Expressin the form 2¢

b x*=5 c x2=2 d x7%=%
f xi=16 g xt =81 h x?=27
1 Yx
b - c ¥ xx d =~
f Jx x Ix g (x)° h e x (%)
10  Express each of the following in the form ax, where a and b are rational constants.
3 1 2 fo_t
43 (3x)? 53/x ox
c ()F d 16° e & f (@7

a &

b ()

12  Express each of the following in the form 3, wherey is a function of x.

a ¢ b 81"

1 c 27*

d

13  Giventhat y=2" expresseach of thefollowingintermsof y.

a 2X+l b 2X—2

14  Find the value of x such that

a 2=64
e 3> 1=9
i 49t= 7

15  Solve each equation.
a 2" 3=4
e £=8"
i 125°=5"3
16  Expand and simplify
a x(¢-x1Y
e 1x¥(6x+4xY)
i ¢+ )X -3
17  Simplify

3
X7+ 2X
a

fo 22X
b 5°1=125
f 16-4*?=0
j 33X—2:§/§
b 5%*=25""
f 27%=9*"
j @r=3
b 23(xt+3)

f 3x%(x’% - x%)

j (@20 +3)

5 3
b 4t 2t26t
1
f 8w —2w?
_1
4w 2

d

x «Q

(¢}

(%)X e 92X71 .I: (2_17 X+ 2
8X e 24X+3 f (%)X—B
F*4_27=0 d 8-2=0
9?=27 h 8'=16
(%)X+3 =36 I (%)SX—1:8
92x=3x—3 d 16x:41—x
63X—1:36X+2 h 8)(: 162X—1
(%)1,)( - (%)ZX I (%)X-%—l :8X
X(3x - %) d 43¢+ 2X)
X 2 (5% + X2) h x@3x —x7)
C-2Dx=x2) | (& -x)(x—x?)

X+1

1 -1
X2+X 2
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C1> ALGEBRA

Worksheet C

10

Express each of the following in the form av/2 +b+/3, whereaand b are integers.
a /27 +24/50

b V6(+/3 - 8)

Giventhat x > 0, find in the form k\/§ the value of x such that
X(X = 2) = 2(6 — X).

Solve the equation
25¢=5%"1,

a Express 324 intheform k3/3.
b Find theinteger n such that

Show that
1003, 4
V15 57

can be written in the form k~/7 , where k is an integer to be found.

Showing your method clearly,

a express /375 intheform a6,
b express\/97§ - \/6? in the form b+/15.

Giventhat x=2""" and y=2%
a find expressionsin termsof t for

i Xy i 2y
b Hence, or otherwise, find the value of t for which
2y? — xy = 0.
Solve the equation

J2 (3x— 1) = 2(2x + 3),

giving your answer intheform a+ b2, wherea and b are integers.

Giventhat 6Y" =367,
a expressyintheform ax+ b,

b findthevalueof 4* 2’

Express each of the following in the form a + b2, wherea and b are integers.
a (3-+2)1++2)
V2

J2-1
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Cl ALGEBRA Worksheet C continued

11

12

13

14

15

16

17

18

Solve the equation
16X+1 - 82X+ l.

Given that
(a-2+/3)2=b-20+/3,

find the values of the integers a and b.

a Find the value of t such that
@) °=8.

b Solve the equation
Gy =27""

Express each of the following in theform a+ b+/5, wherea and b are integers.

a J20(+/5 -3

b (1-+/5)3+2+5)
1+\/§
J5-2

Giventhat a’ = b*, andthat a>0 and b>0,
a find an expression for a: interms of b,

b find an expression for b in terms of a.

A

243 -1

J3 +2

Intriangle ABC, AB=2+/3 —1, BC=+/3 +2 and ZABC = 90°.
a Find the exact area of triangle ABC in its simplest form.

b Showthat AC=24/5.

Show that tan (ZACB) =5+/3 - 8.

o

a Giventhat y=2", expresseach of the following in terms of .
i 22 i 4
b Hence, or otherwise, find the value of x for which
£-22=0.

Given that the point with coordinates (1 + V3,543 ) lies on the curve with the equation
y =23+ px+q,
find the values of the rational constants p and g.

© Solomon Press
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¢ C1> ALGEBRA Worksheet D

1

Giving your answers in descending powers of x, simplify

a (@+3x+2)+(2¢+5x+1) b (C+4¢+x—-6)+(¢—3x+7)

c (4-x+270)+ (8- x+6¢—-5%) d (C+83C-5¢-9) + (-x'— 4x+ 1)

e BAC-7C+2) - (XC+2C+x—6) f C+3x'—x-3) - (X"+2-3x+2)
g (X -+xX+x)-(-4C+x+5 h 2X"+4-3)+(xX*+3x°-8)

i 3(7+4x— X —27) +5(-2 - 3x + X)) j 60C+5x—-2)-3(2C-x—-X)

k 8(X'+2¢—-4x-1)-2(5-3x+x}) | 70C+3C+X—4) - 42+ X —3x—-7)
Simplify

a By +2y+ )+ (Y -4/ +7y) +(° -y -8y +5)

b
c
d
e

3t —t3+4) + (6-t—3°) +2(t"—2t%+ 4)
(-6 +8)+ (5 —x+1) - (2C+3C+x-7)
2(3+ m+ 7nf — 3nT) + 6(1 — n? + 2m") — 5(nP + 3 — n? + 2)

2 4 2 3
1(1l-2u+ U +3u) -2 (2-u+ Zu - 1u)

Giving your answers in ascending powers of X, simplify

a xX(2-3x+x) +4(1+2¢ -3 b x(X*+ 7% - 5x+9) — 2(x* — 4 - 3)

C 2X(-5+4x—X) +7(2—- 3¢ + X d X(8+2x+x) —3(5+ 4 + X))

e 3(x+3) - x(C + 4 + 50 - 2x) f X(6—x+5%) +7x(2-x) +4(1-3x-x)
Show that

a (Bx+1)0C-2x+4)=3¢C-5¢+10x + 4

b

C

L+2x-X)1-2x+x)=1-4E+ 43 - X
(B3-x)3=27-27x+ N -x°

Giving your answers in descending powers of x, expand and simplify

a (x+1)(¢+5x—-6) b (2x-5)(¢-3x+7)

c (4-7X(2+5x—x°) d (3x-2)°

e (¢+3)(2¢-x+9) f (4x—1)(x* -3 +5x+2)
g (é+2x+5)(¢+3x+1) h (¢ +x-3)(2¢—x+4)

i (3¢ —5x+2)(2¢ - 4x-8) i (O¢+2x—6)

k (C+aC+1)(2¢+ X +3) | (6-2x+X)(B+xX - +2X)
Simplify

a (pP°-1)(p+4)(2p+3)

b (t+2)(t*+3t+5)+(t+4)(t°+t+7)

c 20¢-3)(C+x—4) + (3x—-1)(4C+2¢ - x+6)

d (U—4u*-3)(u+2)— (20’ +u—1)(u*+5u-3)
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C1> ALGEBRA

Worksheet E

PMT

Factorise

a X+4x+3 b x*+7x+10 cC y-3y+2 d x¥*-6x+9

e y-y-2 f a+2a-8 g ¥-1 h p*+9p+14

i xX*—-2x-15 j 16—10m+n? k t?+3t—18 | y?—13y+40

m r’-16 n y’—2y—63 0 121+22a+a’ p X +6x—72

q 26-15x+ X r s+23s+120 s p’+14p-51 t nmf-m-90

Factorise

a 2¢+3x+1 b 2+7p+3p° cC 2¥-5y+3 d 2-m-nv

e 3r’-2r-1 f 5-19y— 4y g 4-13a+3a” h 5 —-8x—4

i AC+8x+3 j 9 -6s+1 k 4n?-25 | 2—y—6y

m 40’ +17u+ 4 n 6p°+5p—4 0 8°+19x+6 p 12r+8r-15

Using factorisation, solve each equation.

a X¥-4x+3=0 b X¥+6x+8=0 c X¥+4x-5=0 d ¥-7x=8

e X¥-25=0 f x(x—1)=42 g X¥=3x h 27+12x+x*=0

i 60-4x—x*=0 | Bx+14=x k 2¢-3x+1=0 | x(x-1)=6(x-2)

m 3¢+ 11x=4 n x(2x-3)=5 0 6+23x—-4°=0 p 6xX°+10=19x

q HC+4x+1=0 r 30¢+4)=13x s (2x+5)?=5-x t 3x(2x-7)=2(7x+23)
4 Factorise fully

a 2y —10y+12 b x*+x*—2x c p’-4p d 3m’+21nt + 18m

e a'+4a®+3 f t*+3t%-10 g 12+ 20x - 8% h 6r>—9r—42

i B —26x+8x | y'+3y—18y k m-1 | p°—4p’+4p

5 Sketch each curve showing the coordinates of any points of intersection with the coordinate axes.

a y=x*-3x+2 b y=x*+5x+6 c y=x*-9

d y=x-2x e y=x*-10x+25 f y=2¢-14x+20
g y=—-x+5x-4 h y=2+x-x i y=2¢-3x+1
j y=2¢+13x+6 k y=3-8x+4x | y=2+7x-4%
my=5¢—-17x+6 n y=—63X¢+7x-2 0 y=6xX+x-5

6 Solve each of the following equations.

a x-5+2=0 px-2_3 c 2¢-X-3x=0 d x¥10-x)=9
X X
e%+ﬂ—1=0 PoX=6 gx+5=i hx2—i2:3
X X X—4 X+3 X
|+ TR=2 Xt 2l 2 | L _ax=2
3-X X+2 X+3 X X+
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( C1> ALGEBRA Worksheet F

1  Expressintheform (x+a)®+b

a X+2x+4 b X¥-2x+4 c X¥—4x+1 d X +6x

e X+4x+8 f x¥*-8x-5 g X +12x+30 h x*—10x+ 25

i X+6x-9 j 18—4x+¥X k x*+3x+3 | X¥+x-1

m X’ — 18x + 100 n X-x-1 0 20+ 9x+X p X—7x-2

q 5-3x+x r x*-11x+37 s X+ 2x+1 t xX¥-4ix-1
2  Expressintheform a(x+b)®>+c

a 2¢+4x+3 b 2x*-8x—-7 c 3-6x+3% d 4% +24x+ 11

e X¥-2x-5 f 1+10x—x° g 2¢+2x-1 h 3x¥-9x+5

i 3x*—24x+ 48 j 3x*—15x k 70+ 40x + 5% | 2 +5x+2

m 4x% +6x—7 n —2¢+4x-1 0 4-2x-3% p IxX+1ix-1

3 Solve each equation by completing the square, giving your answers as simply as possible in terms
of surds where appropriate.

a yY-4y+2=0 b p’+2p-2=0 c X¥-6x+4=0 d 7+10r+r?=0
e ¥-2x=11 f a®-12a-18=0 g n*-3m+1=0 h 9-7t+t?=0
i u+7u=44 i 2y¥-4y+1=0 k 3p*+18p=-23 | 2¢+12x=9

m-nf+m+1=0 n 4x°+49=28x 0 1-t-3t*=0 p 2a°—7a+4=0

4 By completing the square, find the maximum or minimum value of y and the value of x for which
this occurs. State whether your value of y isamaximum or aminimum in each case.

a y=x-2x+7 b y=x*+2x-3 C y=1-6x+x
d y=x*+10x+35 e y=—xX+4x+4 f y=x+3x-2
g y=2¢+8x+5 h y=-3x3+6x i y=7-5x—%
i y=4¢-12x+9 k y=4+20x—-8 | y=17-2x-2¢

5 Sketch each curve showing the exact coordinates of its turning point and the point where it
crosses the y-axis.

a y=x—-4x+3 b y=x+2x-24 c y=x*-2x+5
d y=30+8x+x e y=xX+2x+1 f y=8+2x-x
g y=-xX+8x—-7 h y=—¢-4x-7 i y=x-5x+4
j y=x*+3x+3 kK y=3+8x+4xX | y=-2¢+8x—-15
my=1-x—2¢ n y=25-20x+ 4% 0 y=3¢—-4x+2

6 a Express x¥*— 4/2x+5 intheform a(x + b)?+c.
b Write down an equation of the line of symmetry of the curve y = x* + 42 x +5.

7 f(x) = x° + 2kx — 3.
By completing the square, find the roots of the equation f(x) =0 interms of the constant k.
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( C1> ALGEBRA Worksheet G

By completing the square, show that the roots of the equation ax* + bx + ¢ =0 are given by

_ —b++/b? - 4ac

2a

X

Use the quadratic formulato solve each eguation, giving your answers as simply as possible in
terms of surds where appropriate.

a X+4x+1=0 b 4+8t—-t>=0 C y¥-20y+91=0 d r’+2r-7=0

e 6+18a+a’=0 f m(m-5)=5 g X¥+11x+27=0 h 2u’+6u+3=0

i 5-y-y*=0 j 2¢-3x=2 k 3p°+7p+1=0 | t*>-14t=14

m 01r*+14r=09 n 6U*+4u=1 0 1y-3y=2 p 4x(x-3)=11-4x
y A

/y=2x2—8x+3
AN

The diagram shows the curve with equation y = 2x* — 8x + 3.

Find and ssimplify the exact coordinates of the points where the curve crosses the x-axis.

State the condition for which the roots of the equation ax® + bx+c=0 are
a rea and distinct b rea and equa c not real

Sketch the curve y = ax® + bx + ¢ and the x-axis in the cases where
a a>0 and b*-4ac>0 b a<0 and b?—4ac<0
c a>0 and b*-4ac=0 d a<0 and b*-4ac>0

By evaluating the discriminant, determine whether the roots of each equation are real and
distinct, real and equal or not real.

a X+2x-7=0 b x¥+x+3=0 c X¥-4x+5=0 d X¥*-6x+3=0
e X¥+14x+49=0 f X¥-9x+17=0 g X +3x=11 h 2+3x+2¢=0
i 5+8x+3=0 | 3-7x+5=0 Kk 9¢-12x+4=0 | 13¢+19%x+7=0
m4-11x+8¢=0 n X+ 2x=1 0 X¥-3x+1=0 p 2¥%+¥x+1=0

Find the value of the constant p such that the equation x* + x+ p =0 has equal roots.

Given that g # 0, find the value of the constant q such that the equation x* + 2gx — q =0
has a repeated root.

Given that the x-axis is a tangent to the curve with the equation
y =X +rx—2x+4,
find the two possible values of the constant r.
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( C1> ALGEBRA

Worksheet H

1

a Factorise fully the expression
20x — 2x° — 6x°.

b Hence, find al solutions to the equation
20x — 2X° — 6x° = 0.

Aisthe point (-2, 1) and B is the point (6, k).
a Show that AB*=Kk*— 2k + 65.

Given also that AB = 10,

b find the possible values of k.

Solve the equations

a x—§=4
X
b i—1=2x
5-x

a Find the coordinates of the turning point of the curve with equation y = 3 — 5x — 2x%.
b Sketch the curve y =3 —5x— 2x°, showing the coordinates of any points of intersection with

the coordinate axes.

Find in the form k~/2 the solutions of the equation
2% +52x-6=0.

YA

y=3¢-9x+k

<Y

O

The diagram shows the curve with equation y = 3x* — 9x + k where k is a constant.

a Find the x-coordinate of the turning point of the curve, P.
Given that the y-coordinate of P is 1,

b find the coordinates of the point Q where the curve crosses the y-axis.

By letting y =2, or otherwise, solve the equation
2% -10(2) +16=0.

Given that the equation
ké—2x+3-2k=0
has equal roots, find the possible values of the constant k.
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Cl ALGEBRA

Worksheet H continued

10

11

12

13

14

15

16

17

a
b
c

f(x) =3 +4x - X%
Express f(x) in the form a(x + b)® + c.
State the coordinates of the turning point of the curve y = f(x).
Solve the equation f(x) =2, giving your answersin theform d + e5.

Giving your answers in terms of surds, solve the equations

a

b

a

a

o

Labelling the coordinates of any points of intersection with the coordinate axes, sketch the curves

T 9

3 -5x+1=0
X - 3
X+ 2 x—-1

By completing the square, find, in terms of k, the solutions of the equation
X% — 4kx + 6 = 0.

Using your answers to part a, solve the equation
X —12x+6=0.

Find intheform a+b+/3, whereaand b are integers, the values of x such that

2 - 12x=6.
Solve the equation
2y* +y?— 15y = 0.

y=(X+1)(x—p) where p>0,
y=(x+q)* where q<0.

f(x) = 2¢ — 6x + 5.

Find the values of A, B and C such that
f(x) = A(x + B)? + C.

Hence deduce the minimum value of f(x).

Giventhat t= x: express Xt intermsof t.
Hence, or otherwise, solve the equation

2% + x° —6=0.

Express k* — 8k + 20 intheform a(k + b)? + ¢, wherea, b and ¢ are constants.
Hence prove that the equation

X —k<+2k=5
has real and distinct roots for all real values of k.

Show that

¢+ 2x-3)(X* -3 —4) =x* - - 13¢ + x + 12.
Hence solve the equation

X' —x° - 13 +x+12=0.
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C1> ALGEBRA Worksheet |
1 Solve each pair of simultaneous equations.
a y=3x b y=x-6 C y=2x+6
y=2x+1 y=3x-4 y=3-4x
d x+y-3=0 e x+2y+11=0 f 3x+3y+4=0
X+2y+1=0 2Xx—3y+1=0 bx-2y-5=0

2 Find the coordinates of the points of intersection of the given straight line and curve in each case.

a y=x+2 b y=4x+11 c y=2x-1

y=x'-4 y=x2+3x-1 y=2C+3x-7
3 Solve each pair of simultaneous equations.

a X¥-y+3=0 b 2¢-y-8x=0 c X¥+y'=25
X—y+5=0 Xx+y+3=0 2X—-y=5

d X¥+2xy+15=0 e X-2y-y'=7 f 3-x-y*=0
2x-y+10=0 x+y=1 X+y-1=0

g 2C+xy+y =22 h ¥-4y-y=0 i X+xy=4
X+y=4 Xx—2y=0 3X+2y=6

i 2¢+y-y'=8 k ¥—xy+y*=13 | ¥-5x+y*=0
2Xx—-y=3 2X-y=7 3X+y=5

m 3 —xy +y =36 n 2¢+x—4y=6 0 X¥+x+2y°-52=0
Xx—2y=10 X-2y=4 X—3y+17=0

4 Solve each pair of simultaneous equations.
a x—%—4y=0 b xy=6 c §—2y+4:0
Xx—6y—-1=0 X—-y=5 Ix+y—-7=0

5 Theline y=5-x intersectsthe curve y=x*— 3x + 2 at the points P and Q.

Find the length PQ in the form k+/2 .

6 Solve the simultaneous equations
3 r=9¥
8x— 2 — 41 +y

7 Given that

(A+23)B-+3)=94/3 -1,
find the values of the integers A and B.
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C1> ALGEBRA Worksheet J
Find the set of values of x for which
a 2xX+1<7 b 3x-1>20 c 2x-5>3 d 6+3x<42
e 5x+17=>2 f %x+7<8 g 9%x-4=50 h 3x+11<7
i 18-x>4 j 10+4x<0 k 12-3x<10 | 9-1x>4

Solve each inequality.

a 2y-3>y+4 b 5p+1<p+3 C X—-2<3x-8

d a+11>15-a e 17-2u<2+u f 5-b>14-3b

g 4x+23<x+5 h 12+3y>2y-1 i 16-3p<36+p

i 5(r—2)>30 k 31-2t)<t-4 | 2(3+X)=4(6-X)

m 7(y+3)—2(8y-1)<0 n 4(5-2x)>3(7-2x) 0 3(4u-1)-5u-3)<9

Find the set of values of x for which

a X¥-4x+3<0 b X¥-4<0 c 15+8+x*<0 d xX*+2x<8
e X¥-6x+5>0 f X+4x>12 g X¥+10x+21>0 h 22+9%-xX*>0
i 63-2x—x*<0 j X¥+11x+30>0 k 30+7x-x*>0 | x*+91>20x

Solve each inequality.

a 2¢-9x+4<0 b 2r’-5r-3<0 c 2-p-3p°20

d 2y +9y-5>0 e 4nmf+13m+3<0 f 9x—2¥<10

g a+6<8a-9 h x(x+4)<7-2x i yly+9)>2(y-5)

i X(2x+1)>x+6 k u(5-6u)<3-4u | 2t+3>3t(t—2)

m (y-27?<2y-1 n (p+2)(p+3)=20 0 2(13+2x) < (6+x)(1-X)

Giving your answers in terms of surds, find the set of values of x for which
a X+2x-1<0 b xX*—6x+4>0 c 11-6x-x*>0 d X+4x+1>0

Find the value or set of values of k such that

the equation x*— 6x + k=0 has equal roots,

the equation x* + 2x + k=0 hasreal and distinct roots,
the equation x*— 3x+ k=0 hasno real roots,

the equation x* + kx+ 4 =0 hasreal roots,

the equation kx* +x—1=0 has equal roots,

the equation x* + kx — 3k = 0 has no real roots,

the equation x* + 2x + k—2 =0 hasreal and distinct roots,
the equation 2x° — kx + k=0 has equal roots,

the equation x* + kx + 2k — 3= 0 has no real roots,

j theequation 3x*+ kx—x+3=0 hasreal roots.

SQ ™"t 0o o O T D
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C1> ALGEBRA Worksheet K

1 Solve each of the following inequalities.
a zy+3>2y-1
b xX*-8x+12>0

2 Find the set of integers, n, for which
2n° - 5n < 12.

X+ 8

X

The diagram shows a rectangular birthday card which is x cmwide and (x + 8) cm tall.
Given that the height of the card isto be at |east 50% more than its width,

a show that x< 16.

Given also that the area of the front of the card isto be at least 180 cm?,

b find the set of possible values of x.

4 Find the set of values of x for which
(3x—1)?<5x— 1.

5 Given that X—y=8§,
and that Xy < 240,
find the maximum value of (x + ).

6 Solve the inequality
Bt+D(t-4) =2ttt - 7).

7 Given that the equation 2x(x + 1) = kx — 8 hasreal and distinct roots,
a show that k*— 4k — 60> 0,
b find the set of possible values of k.

rem

A party hat is designed in the shape of aright circular cone of base radius r cm and slant height
(3r—4) cm.

Given that the height of the cone must not be more than 24 cm, find the maximum value of r.
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C1> ALGEBRA Worksheet L
1 a Find the value of x such that
2*"1=16.
b Find the value of y such that
2(3 - 10) = 34.

2  a Express ¥*-6x+ 11 intheform (x+a)*+b.

b Sketchthe curve y = x* — 6x + 11, and show the coordinates of the turning point
of the curve.

3 a Express (12%)_% as an exact fraction in its simplest form.

b Solve the equation

X °=7L.

4 Solve the equation
x+12 +9=x+/3,

giving your answer in the form k+/3, wherekisan integer.

5 a Solve the equation
x>+ 10x + 13=0,
giving your answersintheform a+ b/3, whereaand b are integers.

b Hencefind the set of values of x for which
X* +10x + 13> 0.

6 Solve the egquations
a 7(6x—7)=9x

2
—— + =
b ) 1=2y

7 Solve the simultaneous equations
X-y+3=0
-2y +y-17=0

8 a Find the value of x such that
x% = 64.
b Giventhat

V3+1
= a+ bv3,
2/3-3 a+by3

find the values of the rational constants a and b.

9 The point P (2k, K) lieswithin acircle of radius 3, centre (2, 4).
a Showthat 5k’— 16k +11<0.
b Hence find the set of possible values of k.
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Cl ALGEBRA

Worksheet L continued |

10

11

12

13

14

15

16

17

Solve each of the following inequalities.
a 4x-1<2x+6
b x(2x+1)<1

f(x) = 2 - 8x +5.
a Expressf(x) intheform a(x + b)>+ ¢, wherea, b and c are integers.
b Write down the coordinates of the turning point of the curve y = f(x).

¢ Solvetheequation f(x) =0, giving your answersintheform p + CI\/E, where
p and g arerational .

Simplify

5
a V12 - =
NE

(4Vx)?

16x

Given that the equation
X —2kx +k+6=0
has no real roots, find the set of possible values of the constant k.

B

A C
M

The diagram shows triangle ABC in which AB=BC =4+ J3 and AC=4+ 4J3.
Given that M is the mid-point of AC,

a find the exact length BM,

b show that the area of triangle ABC is 6+ 21/3.

Solve the equation
42y +7 — 8y + 3.

Show that
(C—x+3)(2X-3x-9) =AX"+BxX’ + C,
where A, B and C are constants to be found.

f(x) =X+ 4x + k.

a By completing the square, find in terms of the constant k the roots of the
equation f(x) =0.

b State the set of values of k for which the equation f(x) =0 hasreal roots.
¢ Useyour answersto part a to solve the equation
X2+ 4x—4=0,

giving your answersin theform a+ b2, whereaand b are integers.
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¢ C1> ALGEBRA Worksheet M

1 Solve the inequality

(x+1(x+2) <12 (5)
2 a Express 2t _ 2% intheform k2. 2
b Show that
(Vx +6)*+ (2Vx - 3)°
can bewritten intheform ax + b where a and b are integers to be found. (©)]
3 y 4

\ /

2\ 0 3 "
y=2¢+px+q

The diagram shows the curve with equation y = 2x° + px + g, where p and q are constants,
which crosses the x-axis at the points with coordinates (-2, 0) and (3, 0).

a Show that p = -2 and find the value of g. ()]
b Find the coordinates of the turning point of the curve. (©))

4 Solve the equation
2(x— \/@) = /98 —x,

giving your answer in the form k2. 4

5 Given that the equation
ko — 4kx +3=0,
where k is a constant, has real and distinct roots,
a show that k(4k—3) >0, 3
b find the set of possible values of k. 2

6 Solve the simultaneous equations
42)( — 2y— 1
94X — 3y +1 (7)

7 a Find the values of the constants a and b such that
X —7x+9=(x+a)’+h. ()
b Hence, write down an equation of the line of symmetry of the curve y =x*— 7x + 9. (D]

8 a Solvetheinequality

Yy —2y—-15<0. (3)
b Find the exact values of x for which

X _ 4

x-3 2-x ©)
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Cl ALGEBRA

Worksheet M continued |

10

11

12

13

14

15

16

17

18

Solve the equation
2x2 +2 _gx

Giving your answers in terms of surds, solve the equations
a t(1l-2t)=3(t-5)
b xX'-xX¥-6=0

Find the set of values of x for which
21— 4x—x*<0.

a Giventhat y=3" express 3**? intermsof y.
b Hence, or otherwise, solve the equation
3*2_10(3) +1=0.

a Express 53 intheform vk .
b Hence find theinteger n such that

n<5/3 <n+1.

Solve the simultaneous equations
2¢ -y -7=0
2X-3y+7=0

Express each of the following in theform a + b+/2 , wherea and b are integers.
/48 —/600
J12

J2
4+3J2

Giventhat 5*'=25"3,

a find an expression for y in terms of x.
Given also that 16"~ = 47,

b find an expression for zin terms of y.

a By completing the square, find in terms of the constant k the roots of the equation

X’ — 2kx—k = 0.
b Hence, find the set of values of k for which the equation has real roots.

1
5

a Giventhat y= x°, show that the equation

1 1
Sy =3
X® —x =32

can be written as
2y" +3y—-2=0.
b Hencefind the values of x for which
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C1> ALGEBRA

Worksheet N

1

a Express (%)’2 as an exact fraction in its simplest form.
b Solve the equation

3

Xz -=27=0.

Solve the simultaneous equations
X+ 3y=16
X —xy +2y° = 46
Simplify
a V192 - 2412 + 75
b (2+/3)5-243)

f(X) =% — 4~/2 x + 11.

a Expressf(x) intheform a(x + b)® + ¢ stating the exact values of the
constants a, b and c.

b Sketch the curve y =f(x), showing the coordinates of the turning point of the
curve and of any points of intersection of the curve with the coordinate axes.

12 cm

—
rem

A sealed metal container for food is acylinder of height 12 cm and base radius r cm.
Given that the surface area of the container must be at most 128r cnm?,

a showthat r?+12r-64<0.

b Hence find the maximum value of r.

Find the non-zero value of x for which

(2% )% = 4x.

a Write down the value of x such that 2* = 32.
b Solve the equation
=4

a Giventhat t=+/x, express X—5+/x intermsof t.
b Hence, or otherwise, solve the equation

Xx—5+x +6=0.

Prove, by completing the square, that there is no real value of the constant k for which the
equation X% + kx+ 3+ k?*=0 hasreal roots.
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Cl ALGEBRA

Worksheet N continued |

10

11

12

13

14

15

16

17

18

a Find the value of x such that

8>~ 1=32

b Find the value of y such that

(2y-?=8L

Solve the inequality

X(2x - 7) < (x— 2)%

Express

2 342
32-4 J2+1

intheform a+ b\/E , where a and b are integers.

a Solve the equation

6y’ + 25y — 9=0.

Find the values of the constant k such that the equation
X +kx+16=0

has equal roots.

Giventhat y =2

i show that 4=y,

i express 2! intermsof y.

By using your answersto part a, or otherwise, find the values of x for which
4-9(2"H+2=0.

Find the pairs of values (X, y) which satisfy the simultaneous equations

X+ 2xy+y =9
x—-3y=1

Prove, by completing the square, that the roots of the equation X+ ax+b=0 are
given by

-at+a’-4b

—

Hence, find an expression for b in terms of a such that the equation x* + ax+b =0
has a repeated root.

X=

f(x) = 2¢ — 12x + 19.
Provethat f(x) > 1 for al real values of x.
Find the set of values of x for which f(x) <9.

Express (1— +/5)? intheform a+b+/5.
Hence, or otherwise, solve the equation

y¥=3-15,

giving your answersin the form c+/2 +d+/10 , where ¢ and d are exact fractions.
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