Dr. Faisal Rana

www.biochemtuition.com

faisal.rana@biochemtuition.com

€ C1> ALGEBRA Worksheet A
1 Evaluate
a 49 b Vi21 ¢ I d % e V00T £ 0.9
g 8 h 1000 i 81 i 12 k 0125 1 352
2 Simplify
a J7 x+7 b 445 x5 ¢ 33 d (V6)
e (\2) f 23) g V2 x8 h 243 x 27
V32 NE] 3703 35 13
NS2 No k (6 1 (32
75 I 73 (6) (3i2)
3 Express in the form k2
a 18 b /50 c 8 d /98 e /200 f J162
4 Simplify
a 12 b 28 ¢ /80 d 27 e 24 f 128
g 45 h /40 i J75 j V112 k /99 1 147
m /216 n /300 o /180 p 60 q 363 r 208
5 Simplify
a 18 + /50 b 48 — 27 ¢ 28 +72
d /360 — 240 e 245 — 45 +3420 f V24 + 150 —2+/96
6 Express in the form a + b+/3
a V3Q2+3) b 4— 3 —2(1-+3) ¢ (1+/3)2+3)
d (4+3)1+2+3) e (33 —4) f (343 +1)2-53)
7 Simplify
a (V5 + 125 +3) b (1-+2)42 -3) ¢ (2V7 +3)
d 32 -1H2V2 +5) e (V5 -V2)\5+242) £ 3-8)4+2)
8 Express each of the following as simply as possible with a rational denominator.

aL bi
J5 NG
R T
37 J72

! 14

c — d
8 J7

S U B
/80 2454
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C1 ALGEBRA Worksheet A continued
9 Simplify
6 10 6-+/8
N b a3 - 10 c
V2 V3 2
g YH5-s oL, 2
V20 Jis 32 V32
10  Solve each equation, giving your answers as simply as possible in terms of surds.
a x(x+4)=4(x+8) b x— /48 =2/3 —2x
¢ xJ/18 —4=48 d xJ/5+2=/20(x-1)
11 a Simplify 2-3)2+3).
2
b Express in the form a + b+/3.
RN
12 Express each of the following as simply as possible with a rational denominator.
1 4 1 3
a b —— c —— d ——
V2+1 3-1 J6 -2 2+43
1 2 6 1
e f —— g h ——
2+4/5 V2-1 J7+3 3+242
: 1 ;3 E : 6
4-243 V2 +4 7-43 J5-43
13 Solve the equation
3x=4/5 (x+2),

giving your answer in the form a + b V5, where a and b are rational.

14

(3&—3)ch

A
A

lcm

The diagram shows a rectangle measuring (3 V2 - 3)cm by /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 a rational denominator.

. 2 b 1443 . 1++/10 4 3-2
\/§+x/3 2+\/§ M—s 4+3\/§
. 1-2 . J3- . J12 +3 " 3J7-2
3-8 23-4 3-3 27-5
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C1> ALGEBRA Worksheet B
1 Evaluate

a 8 b 6 ¢ 7° d (-5° e (-3) f @&

g 3 h (- i 1y i ad’ k (0.1 1 (-0.2)°
2 Write in the form 2"

a 2°x2° b 2x2° c 1 d 20+2° e 27+2° f (2}
3 Simplify

a 2p°x4p’ b x*xx*xx® ¢ 124"+ 21 d ()

e (2b) +4b f pgxpq’ g xhY' +x)’ h 2% x 3s”

i 6x’)y =3y j 6a'd’x 2ab’ k (5rsy +(10rs)’ 1 3p'q’+ 1pg’
4 Evaluate

a 37 2)° ¢ (-2)° d (47 e (1H)7 f 9

g 16° 27 i &) j 125 k (4 1 36

m 81 697 0 BT p X q @ r Y
5 Evaluate

a 4 27 c 16° d (-125¢ e 9 f 8>

g 367 &' i @ G I S I e

m (0.04)° 2257 o (0064 p (27T  q (5L ro(2L
6 Work out

a 4°x 27 b 16° + 25 c 87 +36° d (=64 x 9

e O7P-(8) f HxdH? g 8- h (57 x@°

i ()7 x (-32) i 12D +(32)* Kk (100 +(0.25)" 1 (16)*% x (243)™

7 Simplify

a Xxx?®
U
e yxXy

. 1 _1
i ptep”

b2 b
i

yixy™ c 6p°+2p d %
2% x 4b° g PR h @ +a
(3x)? K yxyoxy? 1 46 =126
1 1 2 _1 3
yixXy o 4x? X?x p 2a><clz
y 6x* 8a 2
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C1 ALGEBRA Worksheet B continued
8 Solve each equation.

a x' =6 b x'=5 ¢ x7=2 d x* =1

e x* =8 f x=16 g x' =8l h x? =27
9 Express in the form x*

4
a \/; b €L ¢ xX*x \/; d ﬂ
Ix x
e i f Jx xUx g (x) h A x (Wx)

10  Express each of the following in the form ax’, where a and b are rational constants.

3

1

a - b L ¢ — — 2 f
Jx 2x 4x° (3x)’ 53x 9x°

11 Express in the form 2

a 8§ b (1) ¢ 1y d 167 e 8 f L7
12 Express each of the following in the form 3”, where y is a function of x.

a 9 b 81°"! ¢ 27 d () e 9%! f (E)"?
13 Given that y =27, express each of the following in terms of y.

a 2! b 277 c 2% d g8 e 2477 f )’
14  Find the value of x such that

a 2'=64 b 57'=125 ¢ 37 -27=0 d 8-2=0

e 3 '=9 f 16-4""7=0 g 9°72=27 h 8&7'=16

i 497 =17 j 3 r=3 k (L)' =36 1 (=38
15  Solve each equation.

a 2" =4 b 5=25"" c 9¥=3"" d 16°=4"""

e 4°72=¢" f 277=9""" g 677 '=36"" h 8=16"""

i 1257=5"" i =3t k D)7 =@ 1 &=
16  Expand and simplify

a x(x*—x7) b 2" +3) ¢ x'Gx-x) d 4x7(3x° +2x°)

e LXP6x+4x)  f 3P(xP-x?) g x5 +x)  h ¥(3x-x)

i o+ DEP-3) i X+ +3) kK (-2 Dx-x?) 1 (x*- X )(x—x%)
17  Simplify
3
X +2x b 4 —261‘3 ¢ x? —]3x d V(v -6)

X 2t %2 3y
2 D 3_

e p+3p f 8w—2w g lx+1l h Et 4tl

p* 4w 2 x2+x 2 12 -2t
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C1> ALGEBRA

Worksheet C

10

Express each of the following in the form a2 + b3 , where a and b are integers.

a \/ﬁ+2\/%
b J6(V3 - 8)

Given that x > 0, find in the form k~/3 the value of x such that
xX(x —2)=2(6 —x).

Solve the equation
25x — 54x+ 1‘

a Express 324 in the form k3/3 .
b Find the integer n such that

V24 + Y81 = n.

Show that
1043 L4
Jis o 547

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

Showing your method clearly,

a express v/37.5 in the form a6,
b express \/92 — /63 in the form NIER

Given that x=2'"" and y=2%,
a find expressions in terms of ¢ for
i xy i 2)°
b Hence, or otherwise, find the value of ¢ for which

2y* —xy=0.

Solve the equation

V2 Bx - 1)=2(2x +3),

giving your answer in the form a + b V2 , where a and b are integers.

Given that 67" '=36""2,

a express y in the form ax + b,

b find the value of 4° 2",

Express each of the following in the form a + b V2 , where a and b are integers.

a 3-2)1++2)
V2

V2-1

© Solomon Press


www.biochemtuition.com

Dr. Faisal Rana www.biochemtuition.com faisal.rana@biochemtuition.com

C1 ALGEBRA Worksheet C continued

11  Solve the equation
16x+l — 82x+ 1.

12 Given that
(a-23)=b-20+3,

find the values of the integers a and b.

13 a Find the value of ¢ such that

G =s.
b Solve the equation
Gy =27""

14  Express each of the following in the form a + b V5, where a and b are integers.

a 20 (5 -3)

b (1-+5)3+2+5)
1++/5
J5-2

3
4

15 Giventhat a' = b , andthat ¢ >0 and b>0,

. 1.
a find an expression for a? in terms of b,

. 1.
b find an expression for 5 in terms of a.

16 A

23 -1

3 +2

In triangle ABC, AB=2+/3 =1, BC= /3 +2 and £ABC=90°.
a Find the exact area of triangle 4ABC in its simplest form.

b Show that AC=2+/5.

¢ Show that tan (LACB)=5+/3 - 8.

17 a Giventhat y=2", express each of the following in terms of y.
i 2"’ i 4"
b Hence, or otherwise, find the value of x for which
42" =0,

18  Given that the point with coordinates (1 + V3 ,5 V3 ) lies on the curve with the equation
y=2+px+q,

find the values of the rational constants p and g.
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C1> ALGEBRA Worksheet D

1 Giving your answers in descending powers of x, simplify
a (F+3x+2)+(Qx7 +5x+1) b +4x*+x-6)+ (" =3x+7)
¢ 4-x+2x)+ (B —x+6x"—5x) d +8 -5 -9)+(—x*'—4x+1)
e B -7 +2)—(x*+2x +x—-6) f 4+ —x=-3)-@'+2x°-3x+2)
g -9 +x+x) -G’ -4’ +x+5)  h 2(x*+4’-3)+(x*+3x° - 8)

i 3(7T+4x—x"—2x°)+5(=2-3x+x) jo6(+5x*—2)-3(2x" —x* —x)
k 8(x'+2x —4x—1)—2(5-3x+x) TP +3x° +x* —4) —42x° +x° = 3x = 7)

[

2 Simplify
a 3 +2y+ 1)+ -4+ T+ (27 -y -8y +5)
b 3¢t +40)+(6-1-3)+2(t" - 21>+ 4)
c (-6 +8)+ (5 —x+1) -2 +3x7+x-7)
d 23 +m+Tm* =3m’)+ 6(1 —m* + 2m*) = 5(m’ + 3m’> — m* + 2)

2 a4 2 3
e T(1-2u+3uw+3u)-1Q-u+2u—-1u)

3 Giving your answers in ascending powers of x, simplify

a x(2-3x+x)+4(1+2x" —x) b x(x*+7x* —5x+9) - 2(x* — 4x’ - 3)

¢ 2x(-5+4x—x)+ 72 -3x" +x) d X’B+2x+x)-3(5+4x" +x°)

e 3x’(x +3)—x(x’ +4x%) + 5(x° — 2x) f X2(6—x+5x)+7x(2—x")+4(1 - 3x—x7)
4 Show that

a Gx+DE*—2x+4)=3x -5+ 10x + 4
b (1+2x—x)(1-2x+x)=1—-4x"+4x" —x*

¢ B-xP=27-27x+9%-x

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

a (x+1)(x*+5x—6) b (2x—5)(x*=3x+7)

¢ (4-Tx)2+5x-x% d 3x-2)°

e (+3)2x*—x+9) f (4x— D' =327 +5x+2)

g (F+2x+5)*+3x+1) h (F+x-3)2x" —x+4)

i (3x*—5x+2)2x" —4x—-28) i (F+2x-6)

kK (¢ +4x°+ 1D)Q2x* +x*+3) 1 (6-2x+x)3+x*—x +2x%
6 Simplify

a (p’-Dp+4H2p+3)

b (t+2)t2+3t+5+(+4)(*+1+7)

¢ 207 =3)*+x—4)+ Bx— 1)@ +2x* —x +6)
d =4’ -3)u+2)— Q' +u—- 1)’ +5u-23)
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C1> ALGEBRA Worksheet E
1 Factorise
a x’+4x+3 b x>+ 7x+10 ¢ Y -3y+2 d X¥—6x+9
e y'—y-2 f a*+2a-8 g x—1 h p*+9 + 14
i xX*—2x-15 j 16—10m+m’ k t*+3t-18 1 »*—13y+40
m - 16 n )y’ —2y-63 o 121+22a+d p X +6x—72
q 26— 15x+x° r s°+23s+120 s p+14p-51 t m’—m—90
2 Factorise
a 2x°+3x+1 b 2+7p+3p ¢ 2P —5y+3 d 2—-m-m’
e 3 -2r—1 f 5-19y -4’ g 4-13a+3d h 5x*-8x—4
i 4 +8x+3 j 95 —6s+1 k 4m*-25 1 2-y-6)°
m 4+ 17u+4 n 6p°+5p—4 0 87+ 19%x+6 p 127+8-15
3 Using factorisation, solve each equation.
a X’ —4x+3=0 b x*+6x+8=0 ¢ X+4x-5=0 d x¥*~7x=38
e x’—25=0 f x(x—1)=42 g x*=3x h 27+ 12x+x*=0
i 60—4x—x"=0 j Sx+14=x" kK 2X-3x+1=0 1 x(x—1)=6(x-2)
m 3x’+ llx=4 n x2x-3)=5 0 6+23x—4x"=0 p 6x°+10=19x

q 4 +4x+1=0

4 Factorise fully

r 3(x>+4)=13x

s (2x+5)7=5-x

t 3x(2x—7)=2(7x +3)

a 2" —10y+12 b x*+x*—2x c p—4p d 3m’+21m* + 18m
e a'+4d*+3 f *+32-10 g 12+ 20x - 8x h 67 —9r—42
i 6x°—26x"+ 8x i V37 -187° k m'-1 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 ¢ y=x"-9
d y=x"-2x e y=x"—10x+25 f y=2x"—14x+20
g y=—x"+5x—4 h y=2+x-x i y=2x-3x+1
j y=2+13x+6 kK y=3—8x+4x’ 1 y=2+7x—4x
my=5"—-17x+6 n y=—6x"+7x-2 0 y=6x"+x-5
6 Solve each of the following equations.
4 10 3 2 2 2
a x-5+—=0 b x——=3 ¢ 2 —-x"-3x=0 d x(10-x)=9
X X
e %+f—1:0 PRI g x+5= hxz—i2=3
x X x—4 x+3 X
i At 7i=2 = 22 I =2
3—x  x+2 x+3 by x+2
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C1> ALGEBRA Worksheet F

1 Express in the form (x + a)* + b
a X’ +2x+4 b x*—2x+4 c ¥ —dx+1 d x*+6x
e X’ +4x+8 f xX’—8x—5 g x*+12x+30 h x*—10x+25
i X*+6x-9 j 18—4x+x k xX*+3x+3 1 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’—1lx+37 s X+ 2x+1 t X¥—1x-1
2 Express in the form a(x + b)* + ¢
a 2x"+4x+3 b 2x*—8x—7 ¢ 3—6x+3x d 4x*+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 + 5x° 1 2x°+5x+2
m 4x’ + 6x -7 n —2x*+4x—1 0 4-2x-3x p X+ 1x-1
3 Solve each equation by completing the square, giving your answers as simply as possible in terms

of surds where appropriate.

a -4y +2=0 b pP+2p-2=0 ¢ X’—6x+4=0 d 7+10r+7=0
e x’—2x=11 f °=12a-18=0 g m* —3m+1=0 h 9-7t+t*=0
i WP+ Tu=44 i 27-4y+1=0 Kk 3p°+18=-23 1 2x*+12x=9

m-m"+m+1=0 n 4x°+49=28x o 1-t-3t=0 p 28 —Ta+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 is a maximum or a minimum in each case.
a y=x"-2x+7 b y=x"+2x-3 ¢ y=1-6x+x
d y=x"+10x+35 e y=—x +4x+4 f y=x’+3x-2
g y=2+8x+5 h y=-3x"+6x i y=7-5x-x
j y=4x—-12x+9 k y=4x"+20x-8 1 y=17-2x-2x
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 ¢ y=x"-2x+5
d y=30+8x+x e y=x"+2x+1 f y=8+2x—x
g y=—x"+8 -7 h y=—x"—4x-7 i y=x"-5x+4
j y=x"+3x+3 Kk y=3+8x+4x 1 y=-2x"+8x—-15
my=1-x-2x n y=25-20x+4x 0 y=3x"—4x+2

6 a Express x’ — 4J2x +5 in the form a(x + by’ +c.

b Write down an equation of the line of symmetry of the curve y=x”+ 42x+5.

7 f(x) =x + 2kx — 3.

By completing the square, find the roots of the equation f(x) =0 in terms of the constant £.
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C1> ALGEBRA Worksheet G

1 By completing the square, show that the roots of the equation ax”+ bx + ¢ =0 are given by
= ~b++b* —4ac
2a '
2 Use the quadratic formula to solve each equation, giving your answers as simply as possible in

terms of surds where appropriate.

a X’ +4x+1=0 b 4+8—1t"=0 ¢ ¥-200+91=0 d ~#+2r-7=0

e 6+18a+a*=0 f mm-5)=5 g X*+11x+27=0 h 2> +6u+3=0

i 5-y—)»"=0 j 2x*-3x=2 k 3p°+7p+1=0 1 t’—14=14

mO0.17+14=09 n 6/ +4u=1 o 1)’-3y=2 p 4x(x—3)=11—4x
3 VA

/y=2x2—8x+3
N

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

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

4 State the condition for which the roots of the equation ax”+ bx+c =0 are
a real and distinct b real and equal ¢ not real

5 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
¢ a>0 and b’ —4ac=0 d a<0 and b’ —4ac>0

6 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+3=0 ¢ X —4x+5=0 d ¥-6x+3=0
e X’+14x+49=0 f X*-9%x+17=0 g xX*+3x=11 h 2+3x+2x"=0

i Sx*+8x+3=0 j 3-Tx+5=0 Kk 9’ —12x+4=0 1 13x°+19%x+7=0

- 2_ 24 2,=1 2_3 1 = 2,243 1 =
m4-Ilx+8&"=0 n x"+3x= 0 X' —3x+5=0 p X +tix+3=0

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

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

9 Given that the x-axis is a tangent to the curve with the equation
y=x2+rx—2x+4,

find the two possible values of the constant 7.
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C1> ALGEBRA Worksheet H

1 a Factorise fully the expression
20x — 2x% — 6x°.
b Hence, find all solutions to the equation
20x — 2% — 6x° = 0.

2 A is the point (-2, 1) and B is the point (6, k).
a Show that AB* =k’ — 2k + 65.
Given also that 4B =10,
b find the possible values of £.

3 Solve the equations
a x——=4
X
b N 1=2x
5—-x
4 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.

5 Find in the form k~/2 the solutions of the equation
2 +5v2x-6=0.

6 Y A

y=3x"-9x+k

>
X

o

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

a Find the x-coordinate of the turning point of the curve, P.
Given that the y-coordinate of P is 17,

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

7 By letting y = 2", or otherwise, solve the equation
27— 102" + 16 =0.

8 Given that the equation
b =2x+3-2k=0

has equal roots, find the possible values of the constant .
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C1 ALGEBRA Worksheet H continued
9 f(x) =3 +4x —x°.
a Express f(x) in the form a(x + b)* + c.
b State the coordinates of the turning point of the curve y = f(x).
¢ Solve the equation f(x) =2, giving your answers in the form d + ¢ NER
10  Giving your answers in terms of surds, solve the equations
a 3 -5x+1=0
b X -3
x+2  x-1
11 a By completing the square, find, in terms of £, the solutions of the equation
x> — dkx + 6=0.
b Using your answers to part a, solve the equation
X = 12x+6=0.
12 a Find in the form a + b3 , where @ and b are integers, the values of x such that
2% — 12x = 6.
b Solve the equation
2 +y* =15y =0.
13  Labelling the coordinates of any points of intersection with the coordinate axes, sketch the curves
a y=(x+1)(x—p) where p>0,
b y=(x+gq) where ¢ <0.
14 f(x) = 2x* — 6x + 5.
a Find the values of 4, B and C such that
f(x) = A(x + B> + C.
b Hence deduce the minimum value of f(x).
15 a Giventhat 1= x' express X interms of £.
b Hence, or otherwise, solve the equation
2x° + x0 —6=0.
16 a Express k*—8k+ 20 inthe form a(k + b)* + ¢, where a, b and ¢ are constants.
b Hence prove that the equation
X —ke+2k=5
has real and distinct roots for all real values of £.
17 a Show that
(P +2x=3) " -3x—4)=x"—x - 13x* +x+ 12.
b Hence solve the equation

K- - 13x+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=1x-4 y=3-4x
d x+y-3=0 e x+2y+11=0 f 3x+3y+4=0
x+2y+1=0 2x—-3y+1=0 S5x-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=x"+3x-1 y=2x*+3x-17
3 Solve each pair of simultaneous equations.
a X’—y+3=0 b 2x*—y—8x=0 ¢ X +)y'=25
x—y+5=0 x+y+3=0 2x—y=5
d X*+2xy+15=0 e X’—2xy—y'=7 f 3x’—x—)"=0
2x—y+10=0 x+y=1 x+y—-1=0
g 27 +xy+)y =22 h X*—4y—1y*=0 i X+xy=4
x+y=4 x—=2y=0 3x+2y=6
j 2 +y—)y'=8 k X*—xy+)y*=13 1 X*—5x+y"=0
2x—y=3 2x—y=17 3x+y=5
m 3x’ —xy + )" =36 n 2’ +x-4y=6 0 X’ +x+2)°=52=0
x—=2y=10 3x-2y=4 x—-3y+17=0
4 Solve each pair of simultaneous equations.
a x— L —4y=0 b xy=6 ¢ 3 _2p+4=0
y X
x—6y—1=0 x—y=5 4x+y-T7=0

5 The line y =5 —x intersects the 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
3x -1 _ 92y
8x -2 — 41 +y

7 Given that

(A+23)B-3)=93 -1,

find the values of the integers 4 and B.
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C1> ALGEBRA Worksheet J

1 Find the set of values of x for which

a 2x+1<7 b 3x-12>20 c 2x-5>3 d 6+3x<42

e 5Sx+1722 f 1x+7<8 g x—4250 h 3x+11<7

i 18—x>4 j 10+4x<0 k 12-3x<10 1 9-1x>4
2 Solve each inequality.

a 2y-3>y+4 b 5p+1<p+3 c x—2<3x-8

d a+11215-a e 17-2u<2+u f 5-b214-3b

g 4x+23<x+5 h 12+3y>2y—1 i 16-3p<36+p

j 5(r-2)>30 k 3(1-20<t-4 1 2(3+x)24(6-x)

m 7(y+3)-23y—-1)<0 n 4(5-2x)>3(7-2x) o 34u—-1)-5w-3)<9
3 Find the set of values of x for which

a X’ —4x+3<0 b x¥*-4<0 ¢ 15+8&+x’<0 d x’+2x<8

e X’—6x+5>0 f X +4x>12 g X’+10x+21>0 h 22+9x—-x*>0

i 63-2x—x"<0 j X*+11x+30>0 Kk 30+7x—x*>0 1 x*+91>20x

4 Solve each inequality.

a 2’ —9x+4<0 b 2r¥-5r—3<0 ¢ 2-p-3p*20

d 2)°+9y-5>0 e 4m*+13m+3<0 f 9x—2x"<10

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

i xQx+1)>x"+6 kK u(5-6u)<3-4u 1 2t+3234t-2)

m (y-2)y°<2y—1 n (p+2)(p+3)=20 0 2(13+2x)<(6+x)(1-x)
5 Giving your answers in terms of surds, find the set of values of x for which

a X +2x-1<0 b X’—6x+4>0 ¢ 1l-6x-x">0 d X +4x+120
6 Find the value or set of values of k such that

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

T

the equation x*+ 2x + k=0 has real and distinct roots,

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

a o

the equation x*+ kx +4 =0 has real 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 has real and distinct roots,

= nQ = o

the equation 2x* — kx + k=0 has equal roots,

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

e

the equation 3x*+ kx —x + 3 =0 has real roots.

Qo o
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C1> ALGEBRA Worksheet K

1 Solve each of the following inequalities.
a zy+3>2p-1
b xX’—8+1220

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 cm wide and (x + 8) cm tall.
Given that the height of the card is to be at least 50% more than its width,

a show that x < 16.

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

b find the set of possible values of x.

4 Find the set of values of x for which
GBx-17*<5x—1.

5 Given that x—y=38§,
and that xy <240,

find the maximum value of (x + ).

6 Solve the inequality
Bt+1)(t—-4) =22t - 7).

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

rcm

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

Given that the height of the cone must not be more than 24 c¢cm, find the maximum value of 7.
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C1> ALGEBRA Worksheet L

1 a Find the value of x such that

2" '=1e. 3)
b Find the value of y such that
2(3" - 10) = 34. )
2 a Express x*—6x+ 11 in the form (x + a)* + b. ?2)
b Sketch the curve y =x>— 6x + 11, and show the coordinates of the turning point
of the curve. 3)
3 a Express (12%)_% as an exact fraction in its simplest form. 2)

b Solve the equation

-3 _
37 = 71, 3
4 Solve the equation
x+12 +9= x\/g ,
giving your answer in the form k3, where k is an integer. “)
5 a Solve the equation

X+ 10x+13=0,
giving your answers in the form a + b V3 , where a and b are integers. “)

b Hence find the set of values of x for which

X"+ 10x + 13> 0. ()]
6 Solve the equations
a 7(6x—7)=9%" 3
2
—— _4+1=
b oy 1=2y “)
7 Solve the simultaneous equations
x—y+3=0
3 —2xy+)y —17=0 (6)

8 a Find the value of x such that

X =64 Q)
b Given that

B+l
= q+ bVJ3,
s 3
find the values of the rational constants a and b. 4

9 The point P (2k, k) lies within a circle of radius 3, centre (2, 4).
a Show that 5k*—16k+11<0. )
b Hence find the set of possible values of . 3
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C1 ALGEBRA Worksheet L continued |

10  Solve each of the following inequalities.

a dx—1<2x+6 ?2)

b x2x+1)<1 )
11 f(x) = 2x* — 8x + 5.

a Express f(x) in the form a(x + b)* + ¢, where a, b and ¢ are integers. A3)

b Write down the coordinates of the turning point of the curve y = f(x). 1)

¢ Solve the equation f(x) =0, giving your answers in the form p +g¢ J6 , Where
p and g are rational. A3)

12 Simplify

5
a 12 - 5 3)
(4Vx)?
b 16x (2)

13 Given that the equation
X =2kx+k+6=0

has no real roots, find the set of possible values of the constant £. 6)
14 B
A C
M

The diagram shows triangle ABC in which AB=BC=4+ V3 and AC=4+ 43 .

Given that M is the mid-point of AC,

a find the exact length BM, “4)
b show that the area of triangle ABCis 6 + 243 2)

15 Solve the equation
42}’+7: 8}’+3. (4)

16 Show that
(F—x+3)2x" -3x-9)=Ax*+ BX’ + C,

where 4, B and C are constants to be found. )
17 fx)=x"+4x + k.

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

equation f(x)=0. )
b State the set of values of & for which the equation f(x) =0 has real roots. Q)
¢ Use your answers to part a to solve the equation

X +4x-4=0,
giving your answers in the form a + b V2, where a and b are integers. ?2)
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C1> ALGEBRA

Worksheet M

1 Solve the inequality

x+DEx+2)<12. o)
2 a Express 2% — 2% in the form k2 ?2)
b Show that
(Vx +6)*+(24/x =3
can be written in the form ax + b where a and b are integers to be found. 3)
3 vy A
2\ 0 3 "
y=2"+px+q
The diagram shows the curve with equation y =2x*+ px + ¢, where p and ¢ 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 ¢. “4)
b Find the coordinates of the turning point of the curve. A3)
4 Solve the equation
2(x — V32 )= Vo8 —x,
giving your answer in the form k2 . “)
5 Given that the equation
o — dkx +3 =0,
where k is a constant, has real and distinct roots,
a show that k(4k—3)>0, A3)
b find the set of possible values of £. 2)
6 Solve the simultaneous equations
42x — 2y -1
94)( — 3y+ 1 (7)
7 a Find the values of the constants a and & such that
X —7x+9=(x+a)’ +b. 3)
b Hence, write down an equation of the line of symmetry of the curve y =x*— 7x + 9. 1)
8 a Solve the inequality
Y =2y-15<0. 3)
b Find the exact values of x for which
x _ 4
x-3 B 2—x ®)
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C1 ALGEBRA Worksheet M continued |

9 Solve the equation

2x2 +2 _ 8x. (5)

10  Giving your answers in terms of surds, solve the equations
a ((1-2H)=3(-5) “)
b x*-x"-6=0 )

11 Find the set of values of x for which

21 —4x —x*<0. )
12 a Giventhat y=3" express 3> in terms of y. 2)
b Hence, or otherwise, solve the equation
372103+ 1=0. @)
13 a Express 543 in the form ~k . ?2)
b Hence find the integer # such that
n<5J3 <n+1. A3)

14  Solve the simultaneous equations
2=y —=7=0
2x=3y+7=0 3

15  Express each of the following in the form a + b V2, where a and b are integers.

/48 —/600

3
a 2 3
2
4
4432 “@
16  Giventhat 5°"'=25""",
a find an expression for y in terms of x. “)
Given also that 16"~ ' =47,
b find an expression for z in terms of y. “)
17 a By completing the square, find in terms of the constant & the roots of the equation
x* = 2kx —k=0. 4)
b Hence, find the set of values of k£ for which the equation has real roots. A3)

=

18 a Giventhat y= x*, show that the equation

1 1
=3 5 =3
X X >

can be written as
2" +3y-2=0. 3

b Hence find the values of x for which

1

x> =X

Y

N

(O]
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C1> ALGEBRA Worksheet N

1 a Express (%)72 as an exact fraction in its simplest form. ?2)

b Solve the equation

X —27=0. A3)
2 Solve the simultaneous equations
x+3y=16
X —xy+2)° =46 )
3 Simplify
a V192 212 + 75 )
b 2+3)5-23) A3)
4 fo)=x>—42x+ 11,
a Express f(x) in the form a(x + b)* + ¢ stating the exact values of the
constants @, 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. A3)
5
12 cm
-
rcm
A sealed metal container for food is a cylinder of height 12 ¢cm and base radius » cm.
Given that the surface area of the container must be at most 1287 cm?,
a showthat *+12r—64<0. 3)
b Hence find the maximum value of 7. “)
6 Find the non-zero value of x for which
2x ) =4x. @)
7 a Write down the value of x such that 2* = 32. 1)
b Solve the equation
3T =4, &)
8 a Given that = /x , express x — 5 Jx in terms of £. €))
b Hence, or otherwise, solve the equation
x=5x +6=0. @)
9 Prove, by completing the square, that there is no real value of the constant & for which the
equation x° + kx + 3 + k=0 has real roots. (6)
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C1 ALGEBRA Worksheet N continued |

10 a Find the value of x such that

g%~ 1=32, 3)
b Find the value of y such that
()Y ?=81 A3)
11  Solve the inequality
x(2x — 7)< (x — 2)~ )
12 Express
2 3-\2
W2-4  2+1
in the form a + bh~/2 , where @ and b are integers. 6)

13 a Solve the equation

6y* +25y - 9=0. 3)
b Find the values of the constant k such that the equation
ke +16=0
has equal roots. A3)

14 a Giventhat y=2",
i show that 4" =),
ii express 2°”' interms of y. )
b By using your answers to part a, or otherwise, find the values of x for which
4°—92 " Hh+2=0. 4)

15  Find the pairs of values (x, y) which satisfy the simultaneous equations
X422y +)y =9

x—3y=1 )
16 a Prove, by completing the square, that the roots of the equation x>+ ax+b=0 are
given by
2
Y= —ai\/;z —4b' (6)
b Hence, find an expression for b in terms of a such that the equation x>+ ax+b =0
has a repeated root. ?2)
17 fx) = 2x* — 12x + 19.
a Prove that f(x) > 1 for all real values of x. 5)
b Find the set of values of x for which f(x) <9. 4)
18 a Express (1 -— \/g)2 in the form a + b/5. ?2)

b Hence, or otherwise, solve the equation
Y=3-15,

giving your answers in the form c2 +dA10 , where ¢ and d are exact fractions. 6)
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