Notes for Marking Level H Worksheets

1.

It is important that students write correct intermediate steps. Remind them that doing so
will help them in the longer term, and also when doing corrections.

The form of the answer may vary depending on the order of the terms. Equivalent
answers are acceptable.

In the simultancous equations exercises (H41-120), it is important that students label
their equations carefully, and note down how each new equation has been arrived at (see
example boxes on worksheets).

On worksheet H52, students are shown how to check their answers by substitution.
It is normally sufficient to check using one equation only. For example, if the student
substituted into equation @ in the last stage of their solution, they should check using
equation @, or vice versa.

In the section on functions and graphs (H141-180), the main focus is straight line graphs.
The curved graphs in H145-149 do not need to be drawn precisely. Instead, the student
should, from the table of values, do their best to draw a smooth curve (or set of curves).

Further Notes on Equivalent Answers

A general feature of algebra is that the exact form of any answer can vary depending on the
order of letters and signs. The following are some examples of equivalent answers:

Examples Notes
Terms may be added in a different order.
b—aor—atb Note: it is normally recommended to write answers in
3—r—xior—x?—x+3 alphabetic order. Answers with powers are normally
written in descending order of powers.
1 2 i 2y Fractions may be written either as coefficients or
e a1 e ; d ; ;
3 5 3 5 incorporated into algebraic fractions.

Formal Definition of Equivalent Answers
Two answers are equivalent if they give the same result no matter which values are substituted:

*a+band b+ a are equivalent, e.g. substituting « = 10 and b = 1 gives

atb=10+1=11

bta=1+10=11 }agree (also agree for other values of a and b)

=a—band b —a are not equivalent, e.g. substituting « = 10 and b = 1 gives

a—b=10—1=9

} disagree (also disagree for most other values of a and b)
b—a=1-10=—9



(1) 7 (5) 11 (1) —10 —2%
(2) 5 £8) 11
2 4
(2) -7 1—5
(3) —3 (7y —0.4
4
(4) —2 (8) —1 06
[I] [I]
—4] [-2 ) _od b
1 2 [2 ;1 B
(1)@15—2 (1) —% (1) [3] —4
(2) —1% %
17 _ Al
(3) —1
e Lk _ 5
(3) ) (6) l?
.Y
2
1 1 1 1
T riE | 7| (A T




3 4

(1) 9 (6) 25 (1) 4 (4) —4
(2) 27 (1) —25
(3) =27 (8) 13 (2) 4 (5) 27
() =29 (9) —117

3
(6) 25 (100 0 (3) —4 (6) T
(1] o]

[-1.2] [-08] [-0.3] [0.3]

—1.23| [-1.16] [-1.03] [-0.84]

3 4
(1) 16 (1) 4 (1) —24 (1) —32
(2) 16 (5) —48 (2) % (5} —12
, o
(3) 8 (6) —27 (3) BN
— = A ] ] 9 3
[=42] [236] [=17] [=11] [=0.2] || -11] |-5| [-5]| | -o1




H5-7

6 7
(1) Ta (1) %ab (1) 10a=206 | (1)
—13
1 I6
(2) Ia*7b
(2) 3a (8) 2x+3 3
. é (2) 4
(3) —a+5
(3) —a (9) —8x+3 (1) 22430
(3) —8x+17
) : 12
(4) 0 (10) a+4b 151 &
(6) +4 —9r —
3 * (4) Z% L
(5) _FI (1 0
(7) —bx+14
17 5 1 12 —5x+19
6 7
: _ x+16 11x+3
(13) 4x2+x-—1 (9) [10][6] =Z—|(6) — 55
7 ,. 5
i, +_
(14) 6 @ 12 @ ( Qi+ 8y
100 =5 . —23z+1
(7) 6
(15) 4ag+26
an SEFy
(16) —4xr—12 6 .
T ixrTo
(8) g
" Ta—5b T
(18) —2x+4y —9a+1956
7 (9) T
(13) -
(19 —8y
2 13 19xr+7 —x—19
(20) —?I-i-ﬁ (14) 18 (10) —oq




H8-10

8 9 10
=5 _ Or+2
1 2 2xre
(1) - r3 (1) —5
— =1 i
(2) 2*”611 (2) 2] B B ’ (2)%
(3) —19x=18 (3) X4 (3) XX4
15 3 2
—13x + 8y 11r+1
(4) —q5 (4) —g—
8 9 10
—22x+12 — 21 —3 3xr—2
rE i 4
(5) iE (5) 5 (4) —3
. 19a+6b 13 13a—7b
(6) =5 (6) —%g (5) 57
. =bx+15 10 6a+6b+41
(7) 12 (7) 3 (6) — 99
—7x+10y —= 1555
(8) ——g— (8) 3
5

(9)

24




H11-14

11 12 13 14
(1) 5 (1) 10 (1) (1) 7
—-12
(2) 4 (2) 20
(2) 12 (2) 2
(3) 2 (3) 4
5 3
(4) —% (4) 2 (3) 0 (3) —&
B 2
(5) —3 (5) 3
(4) 0 (4) 12
(6) —3 (6) —3
11 12 13 14
(7) 3 (7) % (5) (5) —24
1
(8) 3 (8) 7
|
(6) —16 (6) —5
9
(9) (9) 0
- o1
(10) 8 (10) 60 (7) —8 (1) %
5
(1) —20 (11) o
(8) 2 (8) 2
11
(12) e (12) 1




H15-18

15 16 17 18
(1) 9 (1) 8 (1 (1) -1
(2) 12 (2) 3 (2) 3 (2) 8

7

(3) —12 (3) + (3) 2 (3) 1
(4) —11 (4) 23 (1) 9 (4) =5

15 16 17 18
(5) 5 (5) 3 (5) 0 (5) 5

13

(6) 2 (6) 30 6) T3 (6) 6
(7) 16 (1) -5 (7) 5 (7) 2
(8) 3




H 19-21

21

(3) 2

SIS

(3)

b—[5]
b +[4]
a—[0]
—a+[f]

at+b [b+a)

a—[3]

a+b

at+b [b+a)

19

21

(7) [10] [30]
5]

a+[b]
.

a+b

—la]+3
g
a+b
la] -5
a+b

—di—h

NOTE: EQUIVALENT ANSWERS SHOULD BE MARKED CORRECT




22 23
(1) (6) (1) (4) 1
..oath c
(2) (1) —=
(2) [#] (5)
(3) béc (8) [6]
b—ic 7
a
() 455 (9) abi (3) (6) —1
—b—c a+3
(5) — (10
22 23
il 7% i) _bic (7) an 1
. _
(12) —% an —2-°b [ ‘ISH’] 12 -1
(8) (8]
_b _—atc (a-c @ _
(@ —= |8 - a< 13 —1
-[1]
(14) (19) 7—ba—c {b+€ (9) —1 (14) —1
a
b ;s —a+tc 0=
(15) - @ ——7 [ p )| -1

NOTE: EQUIVALENT ANSWERS SHOULD BE MARKED CORRECT




H 24-25

24 25
(1) [a] [8] (4) [cx] (1) [ab] [ab] (3) [a] [4
(e b
— b @ [abe]
[a] [abc]
; ac
2 —lal+ —|a]+
(2) — 7 (5) — b [a]+ 1
b b .. abc dac
(3) — = (6) — 73 (2) — 5= (4) — 13
24 25
b c _ ‘ c
(7) — (1) ——7 (5) (8 et
[4]
b & (2] ac
(8) | (12) =1 (9) gl
abc
) |
a+1
b ab ab
[ —, (13) 1 (6) ——7 10 —3-77
b _ 3a
(10) 2—1 (14) —1 (7) Z+3
-z
a+1

NOTE: EQUIVALENT ANSWERS SHOULD BE MARKED CORRECT




H 26—27

26 27
(1) [q] (4) bafl (1) [15] (4) 3TV
6b—15
4 5
2ab
la] + b
(2) gy — 2 gy S fig} il
el 6 a+b
2ab
—a+b
8) mooy (6) ac+babd (3) w (6) —3a+1
26 7
(7) (10) (7) (10)
Ao 201
ad be
be
(8) 7”;6“ (11) % (8) ab;c (11) 77‘7;15
ac . ] a—bc .. bc+b
(9) 5 12 < (9) ———7 12 —

NOTE: EQUIVALENT ANSWERS SHOULD BE MARKED CORRECT



28 29 30
(1) S:Ta (1)% (1) _d+b
ab
2a+b (2) — - b—c
(2) - ¢ (12) = -
(3)
L. a—c a—bc .
(3) 5o p (3) 1
38 —2 a—ab bac
(4) 5 (4) T (4) T
. —ab+38 _. ac—=b _. ab—uac
(5) — 4 (5) c (5) -
a —atab Ja+b
(6) —? (6) T (6) T
28 29 30
- - ab . a—ab
(7) (1) 547 (7) 5
deTtTC
“ b
a ab—c
(8) 2a+1 (8) & &) —%
(9) 1 dw—w (9) —1
(9) 7
ab
10 FeIT o 0 —355T
d—1
b8 3a
a == aw
—2ab+ 8 2a—6
(12) 57 +05 (12) 3

NOTE: EQUIVALENT ANSWERS SHOULD BE MARKED CORRECT




31 32 33
(1) —[a]+e (1) —1 (1)
5 a
(2) —b+c o c=3
(2) —3b+3c
(3) atc (3) -1
(4) —a+c (4) 1 (3) 15
3a+h
(5) [—a—b] (5) a (—a+bd
(6) —b—c (6) T
(5) —b
_ _ 1
(LY ol (7) BL3
3 \ —a+tab
(8) b—i—c (8) b+5 (6) 07% ab & }
31 32 33
ol o _8b
(9) —= (9) 1 7
a
(10) =g y
(an *b3+c (o -1 (8) — % a
(12) 3a+b e 5
(11) =5 (9) _ﬁb
(13) —3a+c
(4) b—c
12— (10 —=—
(15) —a+b
(16) a+c 13 —1 (1) _;’;H[— S;EI]
(17) 2b+c
b

NOTE: EQUIVALENT ANSWERS SHOULD BE MARKED CORRECT




34 35 36
5 Jy 5
(1)
= 100 cm?
(2) 3a+15 (2) 2"7% > o
. a
(3) 3 3) 5 (2) —
~30 b b
(4) 3 (4) @b
(5) ba+5b (5) @ [%573] (3)  b5em
b—15 a—c
(6) 3 (6) B
34 35 36
(- (1) <21 L
(1)  62.8 cm
(g) 4—ac €8 ax—28
& x
bc 25 c
(9) — 1 (9) P (2) B
@ o o
S
(1) a—c (11) Sh+9r (3) 3 em
ac dl —1
(12) | (12) d

NOTE: EQUIVALENT ANSWERS SHOULD BE MARKED CORRECT




37 38 39
2 a—»b
(1) Kl (1) 9 (1) a@— b
(2)
(2) 2ab
w1
(3) 14
20— m
. 3
(3)
[T (3) —&
(1) 10,
3 [T ]
(1) 5
B (2) S—(n-1)d a~[el+ ]
(3) 9 (3) =9 (4) —1
37 38 39
(1]
4 1
(1) 10 (1) W (1) ?
(27 —bc (2) - (2) —k
a C bp+1 b b
1 4
(3) 7 30 2 (3) —3—
a—d
(4) T
2
(5) —7

NOTE: EQUIVALENT ANSWERS SHOULD BE MARKED CORRECT



H 40—-42

40 41 42
2 (1) [9] (1)
(1) 2=
a r=[3] =1
(2) 14
y=[2] y=[3
(1] ([3], [2]) ([4], 3])
(1)
(m+1)(nt2])
(2) [2] [4] (2) (3,-2)
1 »=2)
(2) T
(2,-1)
40 41 42
(3) [9] (3) (2,1)
(1)
y=[3]
Tkm) [k (4) (-1,2)
m
[m+1 I:
5 (2,3) (5) (1,-2)
2 i
T (4)
y=-—2
(1,_2) (5) (_2,1)
(5) (8,3)




H 43—-46

43 44 45 46
(1) [4] 8 (1) [§] (1) [=2 (1) [4]
=2 v =[2] (-2,-3) =2
(1,2)
y=[1] y=[1]
(2, [1]) (2, 1
(2) (2,1) (2) (4,5) @2) (=2,0) (2 (251)
43 44 45 46
(3) (3) (3) (3)
y=[2 (-1,2) (—2.1) x=[1]
(1,-2)
’ y=[2]
(a2
() (—1,~2) (4) (6,0) (4) (1,3) () (2.1)
(5) (1,3) (5) (2,-1) (5) (2,1) (5) (5,4)
(6) (2,3) (6) (3,—-1) (6) (—2,3) (6) (2,3)




H 47-50

47 48 49 50
(1 (2,-3) |1 (1,2) (1 (1,2) (1 (2,5)
(2) (2,-3) (2) (=3,2) (2) (2.-3) (2) (%,2)

47 48 49 50
(3) (=2,3) (3) (=1;2) (3) (1,—-2) (3) (1,2)
(4) (=2,3) (4) (2,1) (4) (=2,3) (4) (2,-3)
(5) (—2,3) (5) (1,-2) (5) (1,2) (5) (2,1)
(6) (=2,3) 6) (1,-2) (6) (2,0) (6) (2,-3)




H 51—-54

51 52 53 54
(1) [2] [28] (1) [5] [20] (1) (6,2) (1) [6]
[6]
X = _1/:
+=[
y=[2] x=[2] E
( (2.1) =l
6,27 il (3,2)
(2) [6] [14] (2) (3,-4) (2) (1,2) (2) [4]
LE 1]
(—2,8)
51 52 53 54
(3) [4] [16] (3) (1,2) (3) (2,1) (3) (4,2)
y =[=5]
(18,-5)
(4) (1,3) (4) (4,-2) (4) (4,-2)
(¢) (1,3)
(5) (2,1) (5) (2,-3) (5) (1,2)
(5) (18,5)
6) (6,-2) (6) (6,-5)
(6) (—18,—-5)




H 55-58

55

56

57

58

(1) (3,4)

(2) (4,-3)

(1)
9] [54]
y=[6]
x=[3]
(5,6)

(2) [20] [28]
x=[2]
(2,—1)]

(1) (2,0)

(2) (6,10)

(2) (-1,2)

D9

56

57

o8

(o 1,80

(4) (=5,6)

33 i 2,~1)

(4) (2,-1)

ko) 8,82

(4) (—4,-3)

(3] €1:;23

(4) (1,-2)

(5) (4,6)

(5] (—1,2)

(5) (—2,3)




H 59-62

59 60 61 62
(1) (—3,4) (1) (3,7) (1) (1)
(1,2)
y=[2]
y=[I]
(1,2)
(2) (-6,-5) (2) (3,-2) (2) (23 (3. 7)
(3,-4)
59 60 61 62
(S T2, 4] (3) (o,%) (3) (3) (6, —2)
(4) (4,-3) (4) (6,—11) (4) (2,0) (4) (-3,-5)




H 63—66

63 64 65 66
(1 (1,-2) (1) (—4,5) (1) (1)
(1,-1)
(—3,4)
(2) (=1,2) (2} £3,=5) (2) (2)
(4,1) (2,1)
63 64 65 66
(3) (3) (4,-3) (3) (3)
(4,3)
(7:—4) (=453)
(4) (30, 40) (4) (10,-10) |(4) (4) (1,1)

(4,3)




67 68 69 70
wEPED | (1) 3 w ($-7)
(5,-6) (5,2) (9,—4)
(2) (5,-2) (2) [3] (2y (30,—40)
(38,-2)
67 68 69 70
(23 T &) (3) [§] (3) [—4 (3) (6,2)
9] 3
(d:=1.) (5,24)
(3) (=1,3) (1) (4,1) (4) (5,12) () (—6,2)




H71-74

71 72 73 74
(1) [0] (1) (3,-2) (1) (1) (—4,2)
(6,-4)
(4,2)
(2) (=3,6) (2) (4,2)
71 72 73 74
(2) (3) (23,5) (3) (=2,-1) () T—=d.L)
{ 5. 19:0)
1 1
(3) (3,6) (4) (—23,5) (4) (0,1) (3) (—7 o




H 75—-78

75 76 77 78
(1) [2] [7] (1) [3] (1) (%,1) (1) (—%%)
(3,2) 3] (=2 [6]
[5] [6]
(7,-3)
(2)
(9,16)
75 76 77 78
(3) (3,-3) (2) (=13,11) |(2) (3,7) (2) (10,-5)
(3) (6,2) (3) (—%,—3) (3) (—1,%)




H 79-82

79 80 81 82
(1) (4,-2) (1) (3,2) (1) (1)
9]
z=[3] x={2]
(3,5) (2,3)
(2) (27 (2,6)
(—1,2)
79 80 81 82
(2) (18,11) (2) (17?,—7) (3) (3)
(4,-6) (3,2)
(4) (1,-5) (4) (2,2)
(%)(6,%) (5) [3] (5) (2,6)
(-1,2)
(6) (4,-3) (6) (—1,2)




83 84 85 86
(1) (1) (1)
(1) 3
(4,-2)
g =l—=7F fi
¥=[2]
(-7.-11)
(2,-1)
(2) (—2,%) y=1 (2) (3,1)
(2y (—-2,—-4)
(2, 1)
(2) {2,-1)
83 84 85 86
(3) (3) [y (—=Ly=2) o]
(1) (4,-6)
x=[2] @
(1,2)
(2,5)
(4) (3,3 (4) (2,5
(4) (=2,4) 4 { ) S ) (2) (5,-2)
(5) (2,2)

7
(6) (3,7)




H87-90

87 88 89 90
(1) €—2,1) (1) [=3 (1) [Al B (1) [3]
[9] v =[1]
(3,-1) A=[1]
B=[2] f/——
(1 12 (1,-7)
(@ g
87 88 89 90
(2) (5,12) o o B, T G €8, 13 (2) [4] 5]
v=[=1
(2,~-1)
(%)(%,1) (3)(%’%) (3) [9] 3]




H91-94

91 92 93 94
(1) (1) (1) (3,2,-1) |[(D
v=[2] 5] (6]
[6]
z=[3] (2,-3,-4)
x=[7]
y=2]
2] (3] [6] z=[{]
x=[1] ([, 2, [4)
([, [21, 3D
91 92 93 94
(2) ) 18,=1,—8) |87 (=8.8.4) | [1+~8:58)
z=[=]]

e




H 95-97

95 96 97
(1) [15] (1) [6] [24] (1) [4] [10]
3] [6]
z=[2] [6] [15]
z=[=5
[6] [6]
y=[=1
—333]  x=[5] z=[3]
y=B8l | (5,3,2)
r={Z] (2,-1,-5) r=[-]
(-1.4.3)
95 96 97
(2) (3,2,1) (2) (-2, 4) (2) (3,2,1)




H 98-101

98

99

100

101

(13 C1.—2,5)

(1) (1,3,-2)

(LY (2,—4, 3 )

(1) [4] 2]
r=[=2

98

99

100

101

(2) (1,-2,4)

2 (de=%=—4]|l (=lsd.4)

(2} (=1;2:4)




H 102—-105

102 103 104 105
(1) (=5,4,6) |(1) (6,2,1) (1) (1)
x=
r=[4] N e
(4,1,5) 2.8.0
(2) 6]
(2.1.6)
102 103 104 105
(2) @ g1 1) |9 (g3 gy @ (%.7%%
(2.5.3)




H 106—109

106 107 108 109
(13 (L, —2, —8) (1) (1,2,3) | (1) (3.2,1) | (1) (7.2,4)
106 107 108 109
(2) (2) t2) (B3,8.1.0) | 14 £4.8.8, 1)
y=3
[6] [=8] (4.3,-2.1)
x=4]
w=11]
[6] [=8]
z=[2] ([4].131.[2]. 1D




H110-112

111

112

110
2

: 1 1
SR T

(1)

[Sol] [x+y=13
3x+4y=[44]
(8.5)

(2)
[Sol] {x—y—
[2]x + 5]y =62

(1)

[Sol] If there are x students in
class A and y students in
class B,

|
x*§1=y+

[x—.sﬂr

oo

(21.4)
[Class A 172 students
Class B : 54 students
110 111 112
(2) (3) 3
[Sol] (3(x—y)=—30 [Sol] If the bottle alone weighs
9 i x g and the water in the
(~3,7,1,0) St 5y =19 full bottle weighs y g,
(12.22) gL
[x+%y= 640
(4)
[Soll (41, =14
7x+%y=5
(18.—20) 460 g




H113-114

113

114

(1)

[Sol] Ifthere are x benches and y students,
y=3x+18

y=[4]x-12

30 benches 108 students

(1)

[Sol] If a 10% and a 5% solution weigh
x gand y g respectively,

x+y=400
10 5 | _ 8 .
100% *| 100 [v =400* 155 @

@ % 100: 10x +[5]y = 3200

@r+5: 2x+y=640

10% salt solution : 240 g

5% salt solution : 160 g

113

114

(2)

[Sol] If there were x children and y
oranges, the number of pears will be

[3]y.
y=bx
3y=8x+21

3 children 15 oranges

(2)

[Sol] If a 20% and a 4% alcohol solution
weigh r g and y g respectively,

x+y=[800]
20 4] _ 15
100 |* *|100 |v 7| 800 X 100

20% alcohol solution : 550 g

4% alcohol solution : 250 g




H115-116

115

116

(1)

[Sol] If there were x cows and y bulls at
the farm last year,

90 150

T00% + 100 Y =660 (1)
110 _
o0 (x+ ) =[660] @

(D% 100:90x + [ 150 |y = 66000 @

(1)

[Sol] If x is the ten’s digit and y is the
one’s digit, the original number is
10x+y. The number with reversed
digits is 10 y+x.

r+y=11
10x+ y+[45]=10y+x

[Sol] If there were x boys and y girls at
the kindergarten last year,

110

100

140

*+1700

y =360

12011+ ) =360

200 boys 100 girls

@ +30: 3x+[5]y=2200 ss(g) (xr,y)=10(3.8)
@'x3: 3x+[3ly=[1800 (@)
@—@" [2ly=[400]
=200 38
400 cows 200 bulls
115 116
(2) (2)

[Sol] Let the number be 10x + y.

10x+y=6{(x+y)+1

10x+y—-9=10y+x

(x,y)=10(4,3)

43




H117-118

117

118

(1)

[Sol] If A weighs x g and B weighs y g,

(1)

[Sol] Ifthere are x km from A to B and
4 km from B to C,

3 1

—x+-—=y=15b

ity x .,y _ 65

1 3 4 6 12

TI +Ty:@ + .

=B
Alloy A | Alloy B |Combined
e %x %y 15 ©x12:3r+[2ly=65 @
Weight of LI 3 9 @x12: 2I+ﬂ : (@
Silver 1 4 y
A:ldg From A to B: 15 km
B:6g From B to C: 10 km
117 118

(2)

[Sol] If A weighs x kg and B weighs y kg,

Zr+ty=10

%x+%y:8

Juice A | Juice B |Combined

Weight of
apple juice

10

Weight of

? X
- i x
grape juice| 3

A:l2 kg

B:6 kg

(2)

[Sol] If there are x km from A to P and
4 km from P to B,

2 Y. 8

61T 3°3

/-

3 T
(r.y)=(6.2)
The distance between A and B is
6+2=8.

8 km




H119-120

119

120

(1)

[Sol] Let x be the speed of the boat in still
water and y the speed of the current
(km/h). The speed of the boat going
upstream is (x—y) km/h and the
speed of the boat going downstream
is (x+ y) km/h.

5(x—y)=20
{2M1+y):zn

{The boat: 6 km/h

The current :2 km/h

(1)

[Sol] Ifittakes A alone x hours and B alone
i hours, A fills —i— of the tank per

hour, and B fills }7 per hour.

Tty TI0 O
6 , 18 _
t.8.1 -0
6  [6]
5 DL
Mg =5 @
= o 12 _ 2
QJ_®' y 5

Pipe A : 15 hours

Pipe B : 30 hours

119

120

(2)

[Sol] Let x be the speed of Kent in still
water and y the speed of the current
(m/min).

5(xr—y) =150
3(x+y)=150

{Kent : 40 m/min

The current : 10 m/min

(2)
[Sol] Ifit takes A alone x hours and B alone

u hours, A finishes % of the project

per hour, and B finishes % per hour.

1,11
xr y 8
6,12
x oy

Worker A: 12 hours

Worker B: 24 hours




H121-124

121 122 123 124
i
(1) 58 (1) (1)
(1) x[<]-4
x<
(2) x>6
el (2) x[<]4
G2y =5
(3) r>10 (2) <> R
(3) <2 A (3) *>—=5
(4) x> —12 53 !
(5) x<2
(5) x>[4] (4) <1 (6) x[>]—4 (4) x>—-3
7 7
(6) x>2 (1) x[<]12
3 (5) x<% (8) x>9 (5) x< -7
(7) x>=
(9) xr<—2
(8) x>% (6) r>3 (10) x> —4 (6) x>—%
121 122 123 124
(9) >4 (7) x> -3 L (7) x<—%
Cry gm—=2
1 x>7 (8) x>5 (8) 1<—%
(2) r<—3
1
an x> (9) THE | fn iy (9) x>-7
5 10
(12) r>2 (10) x> — 7 (1) r<% (100 r<4
(13) x>4 L =<5 (5) 1< —3 (I x> -2
7 . ; ) 5
(14) x> (12) x<—2 6) xr>1 (12) x> -
3 3
(15) x>3 (13) x<—5~ (7) r>2 (13) 1>7
(16) 1>% (1Y % —3 (8) x<b (14) x<3




H 125-128

125 126 127 128
(1) x=2 (1) x<—2 (1) (1) xr=2
(2) x<2 P12
(2) r=-1 (3) xr<2 (2) x=2 (2) r<-2
(4) x=-—232
; , ) 5
(3) »x=23 (5) =2 (3) x<-9 (3) x<=
(6) x> —2
P 5
(8) r<—32
125 126 127 128
(5) x>-5 (9) (5) (5) r>3
>11
3
(6) x=—-5 Ty
(6) r=-19 )
1) x> —1 (6) r<3
(7) r;’% (1) x=-2 (7) x=6
(7)) x<2
(&) >3 (12) x>3 (8) r< —80
(9) x=-2 (13) r=<-5 (9) r<—6
(8) x> -2
(10) r<-—6 (14) x<-—=5 (10) x> —19




H 129-130

129 130
(1) (1)
[Sol] x—|3|<2x [Sol] Let the smaller of the two integers be
> =3 x, and the other equal (xr+1).
x+ (x+1]) <99
r=49
(2)
[Sol] 3x=[6]
r=2
The two integers are and .
129 130
(3) (2)
[Sol] 3xr—4>x [Sol] Let the smallest of the three integers
x> 2 be x, and the others equal (x+1)
and (x+[2]).
" x+ (x+1) + [z +2) <[63]
[Sol] 6x+3<8x—6 x<20
9
x >7
(5)
[Sol] 5([x+2])<[2](2x—1)

r=-12

The three integers are , and .




H131-134

131 132 1843 134
(1) x> (1) —2<x2<3 (1) —%<_r€-3 (1) —1=sx=<]
(2) xr=[2]
(2) x<[=2] (2) *%<x<?
(3) xm€ =1
131 132 133 134
(3) [=2]<x<[3] |(3) x<—4 (2) Nosolution | (4) %<r€4

(4) x>3

(5) No solution

(B wE ==
(7) x=|-2
(8) x< -3

(4) No solution

(52 x>—3

(4) —3<r<4

(5) —7T<xr=s—4




H 135-137

135 136 137
(1) x>—28 (1) x<-—22 (1) sy
(2) x<—4 (2) x>1 (2) x<—17g
8 1
(3) 0<x<2 (3) x>—§ (3) IQ—F
135 136 137
) —2=p<ll (4) —16<x<12 (4) 1sxr<2
(5) —2<1<—% (5) x=3 (5) —3sx<?2




H 138—-139

138

139

(1)

[Sol] If they each give x cards, then

700 — x <3(500 — x])

400 cards or fewer

(1)

[Sol] If the distance between home and
school is x, then

54 Xz
30+ 351=1%0

540 m or less

138

139

[Sol] If the number of students who study
economics is x, the number of students
who study computer science is .r.

Therefore,

x+2x>600

More than 200 students

(2)

[Sol] If the distance he ran is x m, the

distance he walked is (|[1800 — x|) m.

Therefore,

X 18()0*)(g
210 70

20

600 m or more




H 140—-141

140 141
(1)
(1)
[Sol] Let x be the number of students.
4><30+5(x—30)<-200
12001 (2)
4><20+5(x—20)>
(3)
44 < x <46
(4)
(5)
45 students
(6)
140 14
o B
(1) L
[Sol] Let x be the number of 20 ton cars.
Point B (1.[2]) Point A (4,1)
380<15(22—x|) +20x=<400
(2) (2)
3
10<xr<14 PointC(.?) PointB(*3.%)
(3) (3)
. 3
Point D (——5.[=2) | Point C (—2, —3)
(4) (4)
. 3 . 5
Point E ([2]. —?) PomtD(7,—4)
(5. (5)
10 cars or more, 14 cars or less
Point F (0. [0]) Point E (0.4)




H 142—-143

142 143
y
T (1) -3 (7) 9
F
=5 0 (2) -1 (8) 4
I (3) 1 (9) 6
[T ] Y
e (4) 3 (10) 8§
=5 6]
B (5) 5 (1) 2
IE
(5) (6) 7
142 143
; [I]
5 (1) 28 (7) =2
E
> 0 (2) 18 (8) 0
C
F
| (3) 10 (9) 4
i
5 (4) 4 (10) 6.75 [%]
Al
—5 0
_ ; 9
(5) 0 (11) —2.25 vy
|—5
(5) (6) —2




H 144

144
[T]
(1) (A) 4 (2) i
(B) 5 v
6
(C) 6
B
4
(D) 7 o
E
2
(E) 3 F
G
x
H_
(F) 2 2 10 | 2
—2
(G) 1
(H) 0
144
[I]
(1) U ¥ (2) y ¥
7 —4
5 5 _5 8
: §
2 2 1 2
1 2
0 -2 |0 x 5 -2 |0 x
— 1 -2 g 2
_3 l
-5 2 -5
\ |




H 145

145

XL

(1)

145

| =

=+ = | N

(2)




H 146

146

(No exercises)

146

-,__;5_

13_236
=
_I
[l
|
/
B N I
= | e <
xu—
I
AT — | | <
= RN i feajee
= ,




H 147-148

147 148
(1 | yam [4]8[12]14]|16]] 1) y=80x
(2) y=[4r (3)
¥
i (2) 2 times
)
/
[I]
10 /
/ 24
/
/
[
1t
0] 5 X
147 148
[I]
(1 y=2r 7 () M+5xE=3L
17
5 cm
(5 Shiomh, (2) g/=,r+ .
=
20
(3) 2em 7
10 (3) 4.4 kg
5 5
_ - accept only
0" 5 10 20 x (answerclose)
to this value 2
1
o1 2 92 &




H 149-150

149 150
. (1 [y][-5]-2[1[4]7]10]
(1) _3 seconds
) [yJo]1]2]3]4]5]
(2) _2 seconds ) "
(3) .U: 10 : (2)
(4) ¥
10— el |
\
\
5 p s
1 ——— s
0 10 x / }5
149 150
(1] , T
W [o]=1]=2[=e<] 6 2| 1] 3) [y]-5[-4[-3[-2[-1] 0] 1]
) [y[r0]=7]-4[-1] 2[5 [ 8]
(2) i ) (4)
\ d / (3)
1 M~ | /
=) =5 _1—(1) 5
= 0/
N .
\ :
\ 70
(3) 6 /
—|1(:
/ |




H151-152

151 152
1] " 1)
(1) 5 / =y | 1) n
s ! » @ ]
2) (2
’ (3J(3)g/223
(3) gy (2) (1)
1 5 I/
/ F(3)
2 —1/0 2 I
. /
=3 5 %
/
7 -3
7 /,‘5
151 152
(1] y (1)(3 (L] uh (1) (3)
3 ] 1(2)
(1) / ay |
(2) = (2) g /
(3) 2 -1 0 2 1 |(3) % p >
_l L=
" -
3 3
(1) = / (1) 5|
(2) (2)
(3) 2
1 (3) 3




H 153—-154

153 154
lIl (4 (3) y (1)
N=EnnE ,
(2)
» =@ [[o]F
2
1 5|3
(3) =gl | 2 71
/
(1) (2) 5 0 7
\\\ 5
(3)3 [
\[ I
O\ r /
C1) 352 (3) —%.3
A
: (5 1,2 Ay —2, —2
183 154
lIl ()y E il (;E JS?)S)
(1) SN
(3) /
(2) \ -
/
1
(3) i 0\
=5 p X
3 /
B [ »
/
{2
71717
o |3 ‘ .
(3) 5 (1) 2.3 (30 2.l
2
(4) = 2y 2.1 (4) 3.1




H 155—-156

155 156
(1] LI]
s | (3) %.3 it
2) 1.,—H (4) —%.
I (2)
{4} F (;
(3)
N1/ (3) [0][4]
(2)
/
(4)
-5 p 5, x
/ (5)
Vi
(6) y=[2]x+[4]
155 156
(o]
LY 1.3 (3) —%, ¥
(2 1,~8 (4) —1,1
(4) (3 v (1) 5
\
i (2)
\3
-5 0
(2)
-5 0\ 5 x
\ =5
-5 \ (3)
(1)
k¥
N




H157-158

157 158
[T]
(1) Yy ,
/
(2)
/
(3)
4ol (3) /
1 =5 o 5 .
(4) | /
(5) —% A
(1) (2)
(6) y= —%r+
157 158
[I] (O]
(3) i (1) (2) y (1)
/ (3)
L(2)
L1
J / et
—1 N
—
4
=5 0 2 x =5 0 5 *
/
/




H 159-160

159 160
L] (1)
\ i
\
(2) \ y=12x-[2]
\
35
N [I]
(1) y=x+1
b <
(1) y=[-3]x+[2] (2) y=3x—2
o . |
U= 4 x
159 160
ne ()
- 7 (1) y=—2x+2
(2)
] fre
\\J
T (2) y=3x+4
/
=0 (8]
/
(3) y=—x+2
/
o (1) g=2 1
(1) y:7x—3 y=75=x
(2] Y= “%14-4




H161-162

161 162
)
(1) L 1
5:?X+b
b=1[4]
1
y="5x+[4]
0 5 I
Y
[T ]
(2) 2 /
/
Tl
/ 7
7.5 0 o] % 1
'() T
I
161 162
»
Wo=|Here @ =
3:x()+b y=2x
| i el B
y=[x+[7] Y=3&7g
(4) d , @)
(1)
-5 0 :
| J
I [ = x
y=| -2z +[g
Y, 2 g




H 163—164

163 164
[I]
(1) y=—3x+3 : SO A (3"
i
\ L1
0 \ T 5 7 > |
0 x
I \ 2
i Gradient 2 Gradient 2
3 ¥
(2) = AT P ¥
% 2+ : (2)" (4) |
& 0 5 r
-3 O p
o x g
- -
[ Gradient 2 Gradient 3 |
163 164
(@] (@]
(1) - o +7 (1)
=4 Gradient __ 4
(2) v
6 RITE
(2) y=—-3x+7 g
2 :’1 21
0 = 4 L3
(3) y——%x—él Gradienti
(3) .
(1.2
2 4 \
(4) {/_7?1‘+? =0 0 ﬁl_l
(-h. L3
‘-—..5/
Gradient 1




H 165—-166

165 166
[T]
(1) =H= e -
1.2) 5
[71 1
i b=y
/
_i=5, 7 = 3
(b.+5) T ¥= “
1‘ Gradienti 2 . 2 > 3
v
(2
A [Sol 2]
3
EE) )
L @:TJM’J ’
lbr
0 | X b:_i
/ 2
5 3 9
Y=+~
I Gradient;g_
165 166
(@] 2 o
2 a2 :
(1) [l =5 G 2 o
3 adient __ 20
§—2 _ /
B=1 B ’
/
; _i yzx‘l‘b
(2) Nl Gradient 9 = = U/ -
y=3xr—1
, (2) ‘
(3) Gradient __ 1 2 |
i I
(1) Gradient 2 b_i
— 3
0 x
2 1
y:‘g]j"'?




H 167—-168

167 168
(1) v
(= 2m =4
[Sol] Gradientz%ZI
y=x+b m= 2]
b=-5H 3:+b
y=x—5 b=[-1]
y=[2lx—[1]
29 0
[Sol] Gradient:%= -3
y=—3x+téb 7
b=-1
3 =3l
167 168
(3) L
. (1)
T c
[Sol] Gradient = 53 —3 [Sol]
i B [0=6m+b :
h=11 4=p
__2 ,_
y=-3r+11 W = gre DA E
2
y—*?x+4
(4) (2) v
. g & (—B) [Sol]
Sol] Gradient= 55 =4
kel 0-(-2) 3=-2m+b ;
y=dx+b =
b=4dm+b
b=2
y=4dx+2 1 11
=71+ —=
Y=3+773




H 169-170

169 170
(1) -
[Sol] (5=—-4m+b
[Sol] Gradient= =l=0.. 2
8=2m+b 4-0 2
1 yZ—%x-&-b
m—7.bi7
5 b=5
\.y:2r+7
y:—%_r-h"_)
(2) (2)
[Soll [4=m+b [Sol] Gradientziljl(_ilél) 2%
7=b 5
_z/—3x+b
=—8, . b=T
=-3x+7
e _5 17
¥=73*773
169 170
(3) P
8ol] (—d=~ +
S I [Soll (2=2m + b
=m+
p S el T=dm+5b
_3 ,_4
W= b=y m:%,b:—s
I 3 5
Y=g y=?1*3
(4) (2)
[Sol] (—2=5m+b [Sol] (0= —-3m+6b
0=6m+6b {—4:3m+b
_ _ .2 L.
m=2.b=-12 m=—5,b=-2
y=2x-12 y=—%x-2




171
(1) y=3x
(2) y=r+2
(3) y=—-2x
(4) S +3
y=—75x
(5) y=3x+3
171
(1]
(1) y=[=24]+5 (2) y=3x-2 [3]. [-2]
y /
5
/
N o/
)
7
1 5
(3) y=9x = %




H172-173

172 173
(1] .
u —a
(1) 51 (1) N 0
anp
D y=3x+3 Qy=2x-3 B
: /
@y:—%r+4 : @y=—-x+3 —T1
0 x
/ 0 1 92 ¥
I
qE (2, 1.
et ot
(2) u Qe
@ p=2v=5
®y=%x
(2) (2.1)
__}5
172 173
[I] » (o]
® U \D
(1) S / ery (2.3
@ ¢ a
D y=4xr—-3 -1 Qy=2x-1
@y=—sr+s O @ y=—tatd
Y yrts k /1 2 y=—5x 5
il g
(1.1) 3
(2) (1,-1)
0% /3
(2) (1.1) D 7= —Bsh2 ) )
@y=2x-3 k.\
(4] T
5




H174-175

174 175
(1) (% 2) (1) (=4, —8)
DQy=3x-3 DQy=3x+4
@y=-3x+7 @y=2x
1 v (0 o
@ 8 s
A
/ /
-5 / r
0 \ 5 x
/ /
\ -5
/ /
174 175
(2) (3, =5) (23 (3;2)
Dy=x-38 @yzf%ﬁr%
@ y=—-2x+1 ®y=—%r+4
v U
@ e ’
% €))
6] X 2
-2
® L




H176-177

176 177
(1]
(1) =% 5 00
Qy=2x-1 )
(2) y=-—2
@y‘ZZI*S 0 x
p (1)
9 /
0 2 x [I]
3 Sy
(2) ®‘U:_II+2 2
@y:—%r—l %
176 177
L (1) @y D
_3 : '
(1) ="
1 I i)
(2) y:7x+7 gy 5
0 S
— -2 10 2 SN\
=
(2, 4)
DQy=3x—-2 ¥ /@ -
@ @ @
2y y=4 =
@y 1 Qy=x+5 (1) (0, 5)
. @y=—x+5 (2) (5, 0)
o[/ | @ y=x-5 (3) (0, =5)
@Dy=—-x-5 ¢y (-5, 0)




H178-179

178 179
BE )
Ny 1y
- a (1) [Dmd[@®] | © y=pr+3
@y=—%
(2) and
@ y=—x+8
® y=3
7 (4) and
P ® y:%x—Z
(3)5 (o] @ y=—x+3
(4) (1)
®r:%
[Sol] y=2x+b
b=4
o} 5
y=2xr+4
178 179
. 1 24
(1) [Sol] y=7x+b 4
1 [Sol] _z/=—?x+b
b=17 y:71+7 4
b=—4 _.',f=*?x*4
(2) [Sol] y=—3x+0b
b=-1 y=—3x—7|(3)
--------------------------------- [Sol] First find the gradient of the line
3 that passes through the points
8 [8all BTty (4.0) and (0, 3).
_ -3
b=11 y—2x+11 Gradient=*%
5 g=*%x+b
(4) [Sol] ;/:—Ix+b 3
b= — Y= ———g—2
b=0 y:—%r ¢ 4




H 180—181

180 181
] (1) [2]ab (10 —[6]lxry
(1) (The y-interceptis —1.)
g= =p—=1 (2) 15[ab] Iy [—6]xy
(3) [20]ab? (12) —1ldxy
2 5 (4) 24ac? (13) 30xy
(2) y=zr—g
(5) [3labelx]y (1) [—6]ab[x
(6) %abrgz (15) 40abx
; _ 8
(3) (The line passes through the points (7) 6xyz (16) — 3 mxIy
that have the same x-coordinate, 1 1
—i (8) Sabc’ 7 —-gabc
x=-4 (9) 2a%b*c? (18) —24xyz
180 181
L (19 [32]a®
(1) [y]-coordinate
@) —[30]x@
() —18y°
(2) [{|=ms+b
(g2} 12x*
(23) —5a°
2 [10]a*®
(1)
6 25) [6]xB
(26) —8y°®
) @) 3b°
(28) 24at




H 182—-183

(1) 28 (7) b0 (1) [=18]aBs | (6) 6a’b*
(2) x° (8) ¢? 5

(2) a|£| (7) —%x“ys
(3) x* (9) yb

(3) [=12]xByE (s) %amnx
(4) yH (10) z°

(4) [=18]xByH (o) [=8]a@xEy
(5) xU 1y x®
(6) o (5) [0] (10) [60]a@slc
(12) —[12]«@ (20) 21x° 11 [28]xBy (17) —8a’h*
(13) [15]a® 2 4a*

(12) [=12]xByB | 18) 604383
(1) [=6]a (22) 4a’
15 [0 ) [ (13) —16x°y (19) 12x°y°
(1 [6la @ [6]x (14) 3x%y (200 24a°H10
(17 10a’ (25) —ji°

(15) —20ax @27 —3B0x%ycz?
(18) 16g® (26) 8a’
(19) — 343 (21) —27b° (16) 3xty? @e) B0xS it




H 184—-185

184 185
(1) o o [SBle®
(2) aBp0E (2) [16]e®
(3) [9]e® (3) [=27]a®b60
(1) [25]aPp0 (1) [B1]e®p @
(5) [g]a® 5y —2a'e”
(6) [g]la@pBlcH (6) 8la®s*
(1) a%p8 0 (1) [=243]a®p 100
(8) [B1]a™ 6B (8) 64a®bh'c®
184 185
(9) o (14) %a%“cg (9) [—64]x? (14) —%amrﬁ

(15} ixﬁyszg )
(10) [16]xHyB 27 10) [16]a"6® 15 —5raBsl

1D [27]xByE 28 o (11) fab (16) ab
(17

5 6z Sytet B (12) ab (1" —%a”bg
(18)

(13) abc (64 (13) 8—11a4b” (18) —%a"’b%“‘




H 186—187

186 187
(1) xB (6) [5lx@yd (1) @ (6)
64a’bic!
(2) 28 (7) 5a%b'cE (2) —x8 (7) [16] &
[48]a® bl
(3) 2x08 (8) 2a°pBcE (3) [=27]x® (8) —b54x®y’
(4) [4)x0 (9) 3xybz® (4) (9) —18ax*y?®
Ente
(5) [25]x*y8 (10 Faixbptz'® | (5] —5xy%zE  (10) —%ab%“
(1) (16) an -a? (16) © —2y2 0B 50
52°yE0 [72]a®
(12) 2x%y%z" (17 72a"? (12) a® (17) %a‘lb?
13 BE (18) 27x°y? (13) B 34356 (18) f%a%“
18x 8,
(14) 16x%y° (19) 32x7y® (14) —3a%bt (19) —gazﬁy
(15) 48a7h° @2 %5t (15) 2ab®c? (20) %a‘?r’*g/




H 188—190

188 189 190
(1) (1) x° (1) 27x34°2°
—64x7 yB
Is G 8 - < E
(2) @ (2) 24x (2) ,Wajbbcd
25|aBp BB o
(3) —6x%y" (3) - 1 2 58T
(3) [g)BH g e
—2ty! (4) 12a%b*c .
(4) 32x5y'0z8
() —=2gTy"
(5) —121a'b'c!
(5) BB 64q'2p18
5 6436
b B (60 #*ya®
(6) @E
(6) _6734):79'8 (7) _21([61.5!,/6 4514!/656
188 189 190
(7) 25x,0 (8) 9a°h*c! (7) a%bh?c?
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