Inequalities: Starters



Starter 1: Inequality Symbols (1 of 3)

Number line A

03

" 0.4

1. -u:’au:&/r’ Jwém,/w It

Write g as a decimal and as a percentage.

o e e L2000

Write 32000 in standard form.

3. < -u/,;uuifg 2510.35.:32% 4 Aslel b>

Mark 32%, 0.35 and % on number line A. Write
them in order, using <.



Starter 1: Inequality Symbols (1 of 3)

Number line A

32%

0.35

wlw

-+ttt

0.3

0.4

1. —u:’au:&/r’ Jwé»i,/uft It

Write g as a decimal and as a percentage.
0.375 = 37.5%
2. -u:fﬁu;f/d/gv 432000
Write 32000 in standard form.
3.2 x 10*

3. < -u“/,;uuifg 2510.35.:32% 4 Aslel b>

Mark 32%, 0.35 and 2 on number line A. Write
them in order, using <.

32% < 0.35 < 2



Starter 1: Inequality Symbols (2 of 3)

Frequency tree

popcorn

adult no popcorn
60

aiN,___ popeorn | 18]

no popcorn

L _fﬁ>g<

9.8 x 10° 3.2 x 10*
2x1072 6x107°
Write < or >.
3.2x 10" 9.8 x10°
6x107%  2x1072

2. ,Lz/fl}}i;;é/;;uf—tfégrfu.4jcl,;h)'60

60 people watched a film. Complete the frequency
tree.

3. u/K-;gLuf —e bl by d;wfdt.ﬂ
dﬁfd—ﬁcf—w/(}-”u:ngm K.z
-w"ﬂ>2<uwiu'~w/

An adult is chosen at random. Find the probability
that they bought popcorn, as a percentage. Do
the same for a child. Write < or > between them.



Starter 1: Inequality Symbols (2 of 3)

Frequency tree

popcorn
adult no popcorn

60 ]
I popcom_{_18 ]
no popcorn

L _fﬁ>g<

9.8 x 10° > 3.2 x 10"
2x1072<6x 1073
Write < or >.
3.2 x 10" > 9.8 x 10°
6x1072% < 2x 1072

2. -J/J/{&-;/MM—J{)("G-QLJU.’GO

60 people watched a film. Complete the frequency
tree.

3. U/K%ELU' - tl UZ,/,,/}}’ dﬁw{dt’vg
s L Lg b et Y16

—uf’J>E<qu»Lu'—a/

An adult is chosen at random. Find the probability
that they bought popcorn, as a percentage. Do
the same for a child. Write < or > between them.



Starter 1: Inequality Symbols (3 of 3)

1 xe& oy -"91240.3“",(9.,”’” Kx>0.3

e L‘;ﬁﬂ L/u:/
T 31% 3x107" 029 2
x > 0.3 means “x is greater than 0.3". Which of
these could x be?

2 029 3x107' 31%

1

4

2. JW sl 3 5-0.2 > —0.15 Lf_o.z > 0.15(5“)”)
-u;/_‘iLthL/

(Challenge) 0.2 > 0.15. Is —0.2 > —0.15? Explain
using a number line.



Starter 1: Inequality Symbols (3 of 3)

Q8 1. xLu:u’—"LL’ZLO.S‘X"fLL.(WKX>0.3

- R N
—-03  —-02 -0l 0 Lo31% 3x107' 029 2

x > 0.3 means “x is greater than 0.3". Which of
these could x be?

029 3x107' 31%

1
4

and 31%, butnot3x 1071 =0.3

[SHINIRGIN)

2. sl 5102 015 02> 0.15(5“)”)

—u;/&’t)g s Z:—/
(Challenge) 0.2 > 0.15. Is —0.2 > —0.15? Explain
using a number line.

No: —-0.2 < —-0.15



Starter 2: Inequalities on a Number Line (1 of 3)

Number line A

—3-2-10 1 2 3 4 5

1 _u;ffﬁu; = J»ﬂ/j/}'//&%

Write 0.45 as a fraction and as a percentage.

2. ‘Mﬁﬁuf&/f"bfﬁﬁ (lp /6.1 x 1073

Write 6.1 x 1072 as an ordinary number.

3. i?t‘ﬁﬁ/.‘/.LQ X Lf_ufl;,x > 24 A5l b>
Draw x > 2 on number line A. Can x be equal to
27



Starter 2: Inequalities on a Number Line (1 of 3)

Number line A

o—

—3-2-10 1 2 3 4 5

1 _uffﬁu; = J»ﬂ/j/}'//&%

Write 0.45 as a fraction and as a percentage.

9 _
2 = 45%

2. ‘Mﬁﬁuf&/f"bfﬁﬁ (lp ,/6.1 x 1073

Write 6.1 x 1072 as an ordinary number.
0.0061
3. i?t‘ﬁﬁ/.‘/.LQ x Lf_ufl;,x > 24 A5l b

Draw x > 2 on number line A. Can x be equal to
27

Yes: > includes 2, so the circle is filled.



Starter 2: Inequalities on a Number Line (2 of 3)

Number line B 1 u:aﬁ—'}z}ﬁ{”/” “fd&!,wt/g‘B)‘,@‘L}

— s

| | | | | |

4 5 Write the inequality on number line B, and two
integers that satisfy it.

V]
w4+

3910 1

Number line C

0 ! 2 3 2 b:u:ﬁL‘y:wO%L/—ufUzy> 3 4Colel &>
5 e
Draw y > 2 on number line C. Does y = 150%
satisfy it?

3. §w4)cj.:ﬁ’fn >4 x 10° u/&u}u'
4.01 x 10° 0.5 x 10* 3.9 x 10* 4000
Which of these satisfy n > 4 x 103?

4000 3.9x10* 0.5 x10* 4.01 x 103



Starter 2: Inequalities on a Number Line (2 of 3)

Number line B 1 U:a‘:—'i‘”“{”/” “KJ&'}VL’/?B)LG‘D

-0 —E

3910 1 2 3 4 5 Write the inequality on number line B, and two
integers that satisfy it.

Number line C
x < —1; for example —2 and —3

o————
0 ! 2 3 2 L:;u;ﬁafyzlso%bﬂuftay> 3 4Colel &>
fe
Draw y > 2 on number line C. Does y = 150%

satisfy it?

No: 150% = % not more than %

3. §w4)cj.:ﬁ’fn >4 x10° d’/¢U:U'
4.01 x 10> 0.5 x 10* 3.9 x 10* 4000
Which of these satisfy n > 4 x 103?
4000 3.9x10* 0.5 x10* 4.01 x 103

All except 4000, which equals 4 x 103



Starter 2: Inequalities on a Number Line (3 of 3)

1. ,»aff;/P(loss) -P(draw) = £ ssl P(Win) = 0.35 < b7 (:}ufzgg'/ﬁ‘%é VQ
-ufﬁ> L < uL;wL P(loss) s/ P(win) _u;/pl’”uj

A match ends in a win, a draw or a loss. P(win) = 0.35 and P(draw) = £. Find
P(loss) as a percentage. Write < or > between P(win) and P(loss).

2. —ufli-,&"/?;‘{/’,é")&‘_{x-xg 28l x > 73‘4‘_»9{‘_,0)((55’)

(Challenge) x is an integer, x > —3 and x < 2. List the values x can take.



Starter 2: Inequalities on a Number Line (3 of 3)

1. weé;/P(loss) -P(draw) = £ ssl P(Win) = 0.35 < b7 ﬁufzgg'/;‘%é‘ VQ

-ufﬁ> L < uL;wL P(loss) s/ P(win) _u;/pl’”u:
A match ends in a win, a draw or a loss. P(win) = 0.35 and P(draw) = £. Find
P(loss) as a percentage. Write < or > between P(win) and P(loss).

45%, so P(win) < P(loss)

2. —uf&&//é&w,)&b(x-xg 28l x > 73‘4‘_»9{‘_,0)((55’)

(Challenge) x is an integer, x > —3 and x < 2. List the values x can take.

~2, -1, 0, 1, 2



Starter 3: Double Inequalities (1 of 3)

Number line A 1. _wﬁaw&/ﬁJﬁg/j/,!:/W‘/%

Write % as a decimal and as a percentage.

3-2-10 1 2 3 4

2. -dfr;iv (3 x 10%) x (2 x 10%)
Work out (3 x 10*) x (2 x 10%).

3 V/?J”M'{u'—uf&—2<xg3/,mw»
—w&,)uréa'zufu.

Draw —2 < x < 3 on number line A. List the
integers that satisfy it.



Starter 3: Double Inequalities (1 of 3)

Number line A 5 .

“ ' 1. -@”’du:&/r’JMf/ﬁ’z/W‘/%
# O¢ . .5 # Write % as a decimal and as a percentage.

-3-2-10 1 2 3 4 0.35 = 35%

2. -dfr;iv (3 x 10%) x (2 x 10%)
Work out (3 x 10*) x (2 x 10%).
6 x 107

3 V/?Lﬁ’»’{u'—u:"&% < x <34Askl
—w&»af’amu:’u.

Draw —2 < x < 3 on number line A. List the
integers that satisfy it.

~1,0,1, 2, 3



Starter 3: Double Inequalities (2 of 3)

Number line B

1. e/ﬁw/A/wtu! Bolel b> < A x 10"fd/l¢v

&/f‘J&’}V(Mdﬂ»uj’f.' 'Uf‘dﬁbd’??

s

Standard form is A x 10". Number line B shows
the values A can take. Write them as a double
inequality.

2 Suu Bl ol ey
99x107%* 1x10° 10x10* 0.8x 103
Which of these are in standard form?

0.8x 10> 10x10%2 1x10° 99x107*

3. Lf_@”ﬁLﬂL/JL“"“‘,/U«"/i < x < 40%
by et
1 . 1 ~ 1



Starter 3: Double Inequalities (2 of 3)

Number line B
@ O
012345678910

1. L“/ﬁw/A/wlulB}wU,}_q_,A x 10"fd/l¢v

&/ﬂJ&’}V(Mdﬂ»uj" 'U.."L;Lbd’??

s

Standard form is A x 10". Number line B shows
the values A can take. Write them as a double
inequality.

1<A<10
2 S o gyl
99x107%* 1x10° 10x10* 0.8x 103

Which of these are in standard form?
0.8x10° 10x102 1x10° 99x107*

1 x 10° and 9.9 x 10~%. 0.8 is less than 1,
and 10 is not less than 10.

3. lf-@”ﬁLnL/Ju"‘,/U«"/i < x < 40%
by et
1 . 1 ~ 1



Starter 3: Double Inequalities (3 of 3)

Number line C 1. JL}‘?IKJ/L:J_?L;?U:Q‘/nggLpJL}"ﬁ
N8 A2 (o Coliel 15—l = 60%

-w”ﬁu;&//‘f&uw(»dﬁ»w'
Every probability p satisfies 0 < p < 1. The
probability of rain tomorrow is more than 60%.
Show the values p can take on number line C, and
write them as a double inequality.

2. ‘LL P(norain) 0.6 < P(rain) < 1((‘38“)

—UZ sl e G
(Challenge) 0.6 < P(rain) < 1. Write a double
inequality for P(no rain).



Starter 3: Double Inequalities (3 of 3)

Number line C 1. Ju”gf/kf-él{)u:ﬁfoépéhpgﬂp’/f
oO—0 - .
— sl ‘u:b{:/‘,é"}ﬁ"fp/gﬁ)‘,w‘b—?o)LgLGO%

o 05 1
—wﬁﬁw&/f"f&’}wrﬁdﬁ»uﬁﬂ
Every probability p satisfies 0 < p < 1. The
probability of rain tomorrow is more than 60%.
Show the values p can take on number line C, and
write them as a double inequality.

06<p<1
2. .LL P(norain) -0.6 < P(rain) < 1((‘38“)

—UZ sl e G
(Challenge) 0.6 < P(rain) < 1. Write a double
inequality for P(no rain).

0 < P(no rain) < 0.4




Starter 4: Solving Inequalities (1 of 3)

Number line A 1 o’ J/uf Y ad CJ:.;"’L’/” 1/L"j‘ }/12%

01 23456 7 8 —U.
Write 12% as a decimal and as a fraction in its
simplest form.

2. -n.f,/(’l’” (8 x 10°) = (2 x 10?)
Work out (8 x 10°) + (2 x 10?).

3. S P 4kl b5 - J S11> 243
i v

Solve 11 > 2x + 3. Show the solution on number
line A.



Starter 4: Solving Inequalities (1 of 3)

Number line A

D a——

0123456 7 8

Lo’ J/u:&/}" uj/“o)l//;’,/lf'«“ /12%

P
-

Write 12% as a decimal and as a fraction in its
simplest form.

_ 3
0.12=2

2. -n.f,/(’l’” (8 x 10°) = (2 x 10?)
Work out (8 x 10°) + (2 x 10?).
4 x 10*

3. S P 4kl b5 - J S11> 243
i v

Solve 11 > 2x + 3. Show the solution on number
line A.

8 > 2x, so 4 > x, which is x < 4



Starter 4: Solving Inequalities (2 of 3)

Frequency tree 1 Jac_!/,lwfﬁ&’)wtwg-g_ﬁd,fi 30% Ky
L

30% of y is less than 6. Write an inequality and
solve it.

2. -wu:fd/tgﬂfmu/ffsm <1.2x10°

Solve 3m < 1.2 x 10°, giving m in standard form.

3. ¢J;L!Lx-u;"¢€u;/’ﬁ; qu@zya,ﬂ 40

-u/J‘(J/n,w
40 pupils were asked if they sing in the choir.
Complete the frequency tree in terms of x.



Starter 4: Solving Inequalities (2 of 3)

Frequency tree 1 Jac_!/,lwfﬁ_’bbwtwg-g_ﬁd,fi 30% Ky
L

30% of y is less than 6. Write an inequality and
solve it.

0.3y <6,s0y <20

2. -wu:fd/tgﬂfmu/ff:sm <1.2x10°

Solve 3m < 1.2 x 10°, giving m in standard form.
m <4 x 10*

3. ¢;Qix-w"¢€w/’ﬁ; qu@zya,luo
-u/J‘(J/n,w

40 pupils were asked if they sing in the choir.
Complete the frequency tree in terms of x.




Starter 4: Solving Inequalities (3 of 3)

1. -d/d’("u’A/&'}Vtugu:x—wu@utj{—u:@w///

There are more girls than boys in the choir. Write an inequality in x and solve it.

2. X-LLXLOAU‘{'JL:” KLﬂw/J/A’Lbéa/)’d}V]LﬁJwvg(CL'}’)
Sz La L

(Challenge) The probability that a pupil chosen at random is in the choir is also
less than 0.4. List the values x can take.



Starter 4: Solving Inequalities (3 of 3)

1. -d/d’("u’A/&'}Vtugu:x—wu@utj&u:@u:///

There are more girls than boys in the choir. Write an inequality in x and solve it.

x—6>06,s0x>12
2w fe0a ESEI Lt o i o1 b 2 b I e (R
e s

(Challenge) The probability that a pupil chosen at random is in the choir is also
less than 0.4. List the values x can take.

0.4 x40=16,s0 12 < x < 16: x =13, 14 or 15



Starter 5: Solving Double Inequalities (1 of 3)

L 'gﬁﬂw&/ﬁJ@/}‘gﬁf!fé

Write % as a decimal and as a percentage.

2. -‘Lﬁﬁw‘f’édﬂg‘ J0.0032

Write 0.0032 in standard form.

3. - / 5/5X—3§2x+9
(O

Solve 5x —3 < 2x + 9.



Starter 5: Solving Double Inequalities (1 of 3)

L ';/:Jw&/ﬁJ»déu‘:/lﬁf!fé

Write % as a decimal and as a percentage.

0.125 = 12.5%
2. -‘Ljﬁw‘f’édﬂg‘ J0.0032
Write 0.0032 in standard form.
3.2x 1073
3. -w/‘j’f5x—3§2x+9
Solve 5x —3 < 2x + 9.
3x<12,s0x <4



Starter 5: Solving Double Inequalities (2 of 3)
Number fine A 1 _J/J‘{J/WJ_LL:,U% x 107 z_,‘;'[J!

L A company made 5 x 10® phones. Complete the
432210 1 2 3 4 frequency tree.

Frequency tree

. . . . .- Ve
faulty/@ 2. JV’” € g'/"Lu:’L’: L‘aAd/(f
-3000 o4 ot
factory A/-gty U, ’d/dﬁ'bﬁé LB U’/é ’U.‘.JU:'J{/L;/L:’/
Ao ieginl
factory B faulty Write the probability that a phone from factory A
is faulty in standard form. Do the same for factory

not faulty B. Write < or > between them.

3. wuf,/,A,wu;a -u/J’f—E) <2x4+1<7
-w&,;wazz,'ﬂufta;//ﬂf,w{uw

Solve =5 < 2x 41 < 7. Show it on number line
A, and list the integers that satisfy it.



Starter 5: Solving Double Inequalities (2 of 3)

Number line A

® O

—4-3-2-10 1 2 3 4
Frequency tree

faulty/@
factory A not faulty

5000

factory B faulty
2000

not faulty 1990

1. -J'/J‘[&"/)),J—ZI_—L‘-,U}% x 10° Z_—d.'-[w{'

A company made 5 x 10® phones. Complete the
frequency tree.

2. JPI6l i p L g3 T g

u'—u/uﬁu”"éiw}é—w’ﬁufdﬁww

-u:”‘d >L<ylen L
Write the probability that a phone from factory A
is faulty in standard form. Do the same for factory
B. Write < or > between them.

6 —3 10 -3
m—QXlO <m—5><10

: ‘uﬂ/,/,A,wbal-d/J’f—E)§2x+1<7

—w&r}wazi—' LA, ‘f;‘,w’ {ub;!
Solve =5 < 2x 41 < 7. Show it on number line
A, and list the integers that satisfy it.

A< v 2 2 9 1T 0O 1 92



Starter 5: Solving Double Inequalities (3 of 3)

1. L/Ju“‘“lo < P(red) < 1-LLL:C¢JL?1L2><70.4/,@//‘5UWVQ
—d/f*’/w’)ﬁ'b{x&ﬂ

A biased spinner lands on red with probability 2x — 0.4. Use 0 < P(red) <1 to
find the values x can take.

2. /A,ﬂd}ﬁ”(—w”‘f P(red) <20%~u*/}gct‘;n/)‘6/4u"cbﬁ/um(5))
..u:/()l’”

(Challenge) A bag holds 4 red and n blue counters. P(red) < 20%. Find the
smallest value n can take.



Starter 5: Solving Double Inequalities (3 of 3)

1. L/Ju“‘“lo < P(red) < l-LLU'CLJL?’L2X — 0448 el il

—d/f}l“//’,é",‘—&‘fx/&ﬂ

A biased spinner lands on red with probability 2x — 0.4. Use 0 < P(red) <1 to
find the values x can take.

04<2x<14,5002<x<0.7

2. /A,ﬂd}‘”’(—w"_{ P(red) <20%~u*/}gct‘;n/)‘6/4u"gua(5p)
_u:/()l’”

(Challenge) A bag holds 4 red and n blue counters. P(red) < 20%. Find the
smallest value n can take.

0.2(44n) >4,s044+n>20and n>16; n=17



