Notes for Marking Level I 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.

2. In the factorisation exercises (131-80), only a typical form of each answer is shown in
this answer book, and equivalent answers should be marked correct (provided they are
fully factorised). See further notes about equivalent answers on the next page.

3. From I107 on, remind students to rationalise denominators, i.e. any fraction with
a radical (square root) in the denominator should be rewritten so that the radical appears
in the numerator.

4. In the section on graphs of quadratic functions (I1141-170), it is not necessary for
cach graph to be correct in every precise detail, but the graph should capture
important features correctly. A graph drawn incorrectly (e.g. one with a pointed vertex
rather than a curved vertex, or one which does not reach to the edges of the graph)
should be marked incorrect.



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, brackets 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

(3+2H2+ 1) or (z+3)z+2) answers in alphabetic order. Answers with

B—g—a gh—g*— &+ powers are normally written in descending order
of powers.

(2xr+4)(3x+1) or (3xr+1)(2xr+4) | Terms may be multiplied in a different order.
(x—D(x+1or (x+1Dx—1)

1 2 x 2y Fractions may be written either as coefficients
37 5793 5 or as algebraic fractions.

X+
drrl, IS 1 orxr+ %

Negative signs can appear inside or outside

(4—=x)(1+x)or —(xr—4)(x+1) brackets.

Formal Definition of Equivalent Answers

Two answers are equivalent if they give the same result no matter which values are
substituted:

*(r+2)(xr+3)and (x+ 3)(x+ 2) are equivalent, e.g. substituting x = 10 gives

(x+2)(x+3)=12X13=156

(e D (e+2) = 13X 12 = 156 }agree(also agree for other values of x )
x x - —

*(x+2)%and x* + 4 are not equivalent, e.g. substituting x = 10 gives

(r+2)*=(12)*=144

} disagree (also disagree for most other values of x)
2+4 =102+4=104



The answers start from the next page.



2 )
1 7 3
(1) -5 (1) —?cﬁ-b (1) 28x°y
11 ; 3,2
(2) ~12 (2) 3x—4 (2) =12x°y
2 1 1 :
(3) =13 (3) —§a+fb (3) —16x°y
A 2 453
(4) —13 (4) bx* +ax=>5 () Jabx
: 1 : : O 4.5
(5) -3 (5) 2a—56+3 (5) —5 X'y
(6) —33 (6) Tx’+2x (6) 0
L D
(7 —35 (7 p—D (73 —30x =z
(8) -3 (8) x2—-2x-5 (8) 60x%y’z
(9) 6 (9) %x+z (9) 60x°y°z*
2 3
(10) 4 an % (10) 4a® (100 3xtyt
_ 3
(1) —8a (1) 12x°y*
) -8 (18 -9 1 5
(12) 1 a
2 (12) —ﬁaﬁxsy
(13) —
2 16 (19 9 H , -
(14) 24> (13 —8x°y
(13) o (20) 27 (15 |4a’| —4a° (14) ixﬁ i
4 27 Y
£ p 6
- 1 - i (16) 324 (15 20x° y=?
W =g 797 |an [17] -3a?
(6} 32e° pllzd
(18 é
(15 8 @ —o | L
(19 9a () 453ty
(16) 32 (200 —15a° (18) 64x°y*




| 4—6

4 3 6
(1) 1 (1) Zx—4y (1) 10x
b (2) ba—y
(2) -3
(3) 10 (2) 10x
(3) 2
(4) —bx+oby
(4) % (56) —bx—10y (3) —6x+18
(6) —bhy+2
gy 426
C
(77 —3x—67+0 (4) Tx—3
(6) 6b° 9 13
(8) T
(7) 1 (9) —%x+%y (5) Qr—8
4 6
(8) 2x@z (100 8x—12y (6) 613_8
(11) 7%171
(9) 6xty (12) 9x+10 (0 %
. 2
(13) —3x+2_y+?
3% 2x—3
(10) T (1) —2x+2 (8) T
(15) 8x
(11) aiz (16) —Tx (9) —16—19
(17) 2x+6
2
(12) —g—;r (18) %x+% (1) x—17




| 7—8

7
b
2 _ _ .
(1) 3x=—=12%4 (1) (6) 5
; ) B g5 B G "
(2) 6x°y—12xy°+30xyz (2) —, (7)1
(3) —12x%y+20xy* (31 —7 (8) -1
(4) —8x*y?+10xy® (4) (9) 5
1
(5) 0 (5) —1 (10 =3
4
(6) 3x—4 (an (14)
= b
a+b a+1
(7 —29-+8%
(12) [c] (15 —2
=il
b
r g 1
T a=c
(o) —-lp (13) (16) 10
20 1 2x° @ @
4
(100 —2x+y




10
(1) [+] (4) [+] (1) kx (4)%"
—1 —2
(2) [ (5) —4 (2) (5) [a]
bc
"y B
= i abce
a+b
(3) -1 (6) —6 (3) % (6) _zib
0
() [ (10) (7) % (9) 5
[=]
= =
24 3604
(8) =7 (1 -1 (8) Bt (10) >
(9) —5 12) —6




11-12

11 12
(1) ac+ad++ (1) +a.r+ab+bx

(2) 2a°+6ax+ab+3bx
(2) ac—ad+bc—bd

(3) 8a*+2ax—12ab—3bx

(3) 2ax—2ay+|bx]-[by] (4) 8a*—6ar—12ab+9bx
- _ . 2
oty et 2adl 50 ) (5) 5ax+ab—25bx

(6) a?—ax+2ab—2bx

(59 3ax—ay+—3!7y

(7) 3ax—3ab—bhx+b*

(6) 8axr+6ay+12bx+9by (8) ba*—ac+5ab—bc
11 12
(7) 6ar+4ay+3bx+2by (9) x2+[7]x+12

(8) actad—bc—bd
1 x?—x—12

(9) bax+day—3bx—2by
(10) 25ac +5ad —5bc— bd ) x*+x-—12

(1) Zar-+3di—20%—3b7 12 z2—2r—15

(12) ac—ad—bc+bd

(13 15zx—Yay —206x+ 125y W8 %21

(14) 6xy—16x+ 15y —40 1) xr?—8xr+15
(15) 2500x y +5000x — 500y — 1000

(15) 2x*+3r—9
(18) gac+a+bec+b

un xy—x—y+1 (16) 6x2—11x—10




| 13—14

13 14
(1) x2+[6]x+9
(1) 222 +[9]xy +1042
(2) 4dx?+4x+1 . .
(2) 2x%+xy—10y°
(3) 16x*+56x+49 , ,
(3) 2x —xy—10y"°
7|_
(a2 [9] (4) 2x2—9xy+10y2
2
(5) 4x°—=25 (5) 3x2+13xy+12y2
(6) 16x*—49 06y Zn?—bhypy=—12y2
(7) 9a®-1 (%) 3x¥+hey—12y?
(8) 9a’+6a+1 (8) 3x%—13xy+12y°
13 14
: ae

(9)

(10)

(11)

(12)

(13)

(14)

(15)

(16)

Y

%2 +ry+4
Z gt

Lo 2—5y"
9¢%—~167"

x 2469
a*+8a+16
x3+6xy+9y°

x4—93°

(1)

(2)

(3)

(4)

(6)

(7)

a1+ay+a(‘+++
axtabtact+dx+4b+4c
axtaytaz—brx—by—bz

artab —ac—x — bte

(5) +ax—a_y+ab+bx—

2a*+4ab—4ac—a—2b+2c

2a°—ax+2ay+6ab—3bx+6by




| 15—-16

15 16
. )
(1) x*+[6]x2+[11]x+12 :@
@ |3
() &° ~2x*—Bx—12 &
®
(3) x*—6x*+5x+12 ®
(2) ©
vE) g Pt FTE—15 @
®
(5) 2x% —3x2+4x+3 ®
15 16
[I]

(6) [4] [6]
2137+12

(P i —m =6

(8 2a% — %40

(9) x3+8

(10) 3x*—=T7x*+16x+60

(1) 3x*+4x*-25

(1) ® —52%—3z2+[2x]+6
2 Fradp? —~284 T8
&5 b dg®E8r? Tle—%
& —3xy—Bry—15y
® 4x3—4x’y+2xy’ -y

(2) O 2x*+11x*=25

@ 6x°+11x%+25




| 17—-18

17 18
(1) (1
—4x®—4x%-11x-5 2x* =152 —10x+3
(2) 2x%+x*—9 (2) 6x'—13x%+232%—13x+5

(3) —2x%+7x2-12x+9

17 18

(4) 6xr*—19r°+13xr-2 (3) 2x'—8xr*+8xr*—18

(5) 8x*—28x%+48

(4) x*+9xr*+14

(6)
215—-2y—12
(7) —9x®—9x%+25xr+25 (5) 3x°—6x'—=20x°+5x*+12x—4

(8) —6x'—12x%+13x2+20x-5




| 19—-20

19

20

(1)

x*+6x+11x+6

(2) x°—=6x2+11x—6

(1) x3+6x2+12x+38

(2) x*—4x3—2x%+12x+9

19

(3) x'-1

(4) x'+4x*=2x7=12x+9

(5) x3+y?

20
I

i
(3) —gxz + 50 XY 9y

L\‘J‘r—*

(4) x°=Txr+6

(5) x*=5xr?+4




| 21-22

21

22

(1)

(2)

ci+[2cd|+a?

e g e R

(1)

(2)

xt=[2xy]+y?

xri=2ax+a’

(3) s?+2st+1? (3) x2—[10]x+[25]
(4) a*+2ac+c? (4) a®—8a+16
(5) a2+@a+@ (5) g?—=2a+1
(6) a*+4a+4 (6) 4x*—12x+9
(7) x*+8x+16 ¢7) 9%*—30x+25
(8) y*+2y+1 (8) x2—4):;/+y2
(9) x%+ 10x+25 (9) 4x2—12xy+9y*
21 22
(10) x?+6x+9 (10) 9x%—30xy+25y°
(1) x*+14x+49 (1) 64x%—112xy+49y°
(12) 9x?+|30]x+[25] (12) 9a%—24ary+16x%y’
(13) 9x%+12x+4 (18 &* —~g% 5 ¥ g*
(14) 25x%+80x + 64 (14) x*=2x%+2x?
(15) 4x%+4xy+ y? (15) rB —253y2+
(16) x?+6xy+9y° (16 4x®—da?yit gt
(17) 16x%+24xy+9y* (7 9x%—24xdy2+ 165"
[ 2 2 2
18) @ +[4]x2+4 i) %__ng_
(19) 9x'+24xy+16y° ) 5] 5
LAY 4 U
0 x +101i/ +25y! (19) 1 6 36
I a4 A s g
4 . 9] @ % —pyF 1
o X1 Xy 4t 4 . 2 1,




| 23—25

23 24 25
, (1) (1) 2x2+2y°
) (- B+
8r?+8x+2
2= 10ees (2) 8x?+18y?
) B — Ep] (2) 64x?—96x+ 36
(4) dx?—dxy+y® (3) dxy
(3) 3x®+24xy+48y*?
(5 162 %—Buatal
(4) 24xy
(6) a’x?—6abxy+9b2y? | (4) —2x*+8xr—38
€71 B =250 0 )
) ) (5) —d8x2+T2xy—27y% | (5 20x
xt xy gt
x: xy oyt _ 3 1
(9) 176 T3 B) —3w —2I—§ (6) dabry
23 24 25
i @) —%rg—x;/—ﬁ (7)
(1) e?+2cd +d?
4x?+8xy+4y’
(2) dx’+4xy+y® , :
(8) —ux®—2xy—y? 1,1
(3) 4x*+12xy+9y* (8) TR TR
(4) x*+10x+25
o & (9) x%2—6xy+9y°
[ 2.2
(3) a%“ +8ax+1'6 (9) %a2*%0b+%b2
(6) Ao_ XY . ¥°
9 6 ' 16 (10) =48y +120% - Toa%y*
(7) 12+1+%
1 , (10) 4x?+8xy+4y?
(8) x* *erI (1) —dae? —dxy—yg*
1
(9) 7%
(10) 12+2+% (12) x3—2x+% (1) ?az—%ab+%b2




| 26—28

26 27 28
(1) x4 (1) x?+[8]x+[15] (1) x%—225
T 2z -
(3) 4x2—=25 (%) 3¢ —3f—10
(3) 16x2—8x+1
(4) x2—4y? (4) x2—10x+21
(4) x®-=2xy-—154°
(5) 4x%—9y° (5) x?+11x+24
(5) P+ 8xy+15y°
(6) 25x%—36y° (6) r?+4xr—12
B B b
(7) x2y?—-1 (7) x2—4x-5 (6) g +75 +35
(8) 12—%;72 (8) r?—8x+15 (7) 914—%
26 27 28
(9) —4 (9) r2+r_z/+_.73 (8 Bx®—=br—2
(10) 16a*—36 (1) x*+xy—6y°
o ; , (9) —2£%+16xy+9652
(1) 9x%—alb® (A1) x% +2xp—24y° * H v
(12) [16] 32x*—18 (12) Jp? —Zp— 1D
. e (10) —%lwxz+t§~x+4
(1) —3& +27%° (B —8%%—8% ¥ 36
(4) —125x%24+5 () —xiyi+1lxy—28 | (1) 6x
15 —Bu® +37 (15) 244 I0aryp—100y°
@8 Gef +a—
(16) %12—% (16) 2x%—42 bt r-l
(17 2x%+10x+16 (1n —16 .
* * (13) 9x%+18xy+8y°?
(18) 8x?—b6xy+2y° (18) —2x+1
(190 —15x2—4x+104 |9 —5x (14) —25x2—25xy—6y°




| 29—-30

29 30
(1) 6x2+[31]r+35 (1) x°-1
(2) 4x*—=12x+9
(2) 6x*+19x+10
(%) wix® +Zab®x+ b°
(3) 4x*+29x+7
2
(4) T—.ry-ﬁ-_yz
(4) 3.r2—.r—30 ) ) 1 1
(5 =g ===
6 6
(5) 6x?+11xr—-10 (6) 6x*+28xy+30y°
29 30
(6) 8x%+2xy—154"° (7 Br*—my— 10y?
(7) 6x?+Txy+2y°
(8) —9x%—-9x+4
(8) 6x2—29xy—5y?
B, Sy,
(8) 1552+ x—40 (9 =474 t712
W0y = 3at+ 22+ 16 (10) 0.1x%+0.6xy+0.9y°
(1) —14x*—1lxy+154°
() =20x* +38x*+30
(12) T2x*+47x—14
(13) —5x%+51lx—10 (12) —y*




| 31—-32

o 32
(1) a(g/-f-) (1) alx—yg)
(2) (y+z) (2) 2x(a+1)
(3) a(x—y) (3) 4bx(a—1)
(4) x(y—2z)
(4) y(3x—y)
(5) [x](a—b)
(8) brgla— Sl
(8) xlE=—d)
(6) —4x(|2y|+|2])
(7) zla+b)
(83 #ita —e) (7) —2b(3a+4c)
(9) (1—3) (8) —3y*(4x+32)
(10) 7(x+3) (9) —~a?b*(5b +3a)
31 32
an [2)(3a+2) 9 [x%](ax?+b)|00) a(x—y+2)
(12) 5(26-3) () 3axi(q+2) |W al2x=3y—z)
(gl — {3y —~9y+22)
(13) 2(3x+4y) 21) 6xy(xy+4) B
(13) =bx(x+3y+2z)
14 3(3a—db) @ 2(x+[1)
(14) Salx?—Ty2+9z%)
1 [5r)(x—2) @ 4(a—1)
151 —12a(3x%*—by? - T=2?)
(16) 3x(2x—3) 2 8x(2x+1
et 222+ 1) (16) xylx+y+1)
an xy(—) @) % (xz+l) an z(z%+ r+1)
(18) ab(a?+5h%) (28 3x%yz%(z-2y%) | 18) —xy?z%(xy®2°+323-2x%y?)

NOTE: EQUIVALENT ANSWERS SHOULD BE MARKED CORRECT




| 33—34

33 34
(1 (c-d)([y]+[z]) (1) 5(x+y)([a]+[8])
(2) a+b)(. [3])
(2) [2)(x+y)(2a+b)
(3) —c)x—y)
(1) (x—2)(a+b) (3) 3(x+y)(2a+b)
(5) (a+4)(x—y)
(6) (22— 9)(x+y) (4) 3(x—y)(2a+3b)
(8) (x—2)(3x—5)
(9) (2a-b)(x—y) (6) 2(x+3)(2a+3)
10 (x+y)(3a+|1
(x+y)(3a+[1]) (1) 3(x—3)(a+1)
an (x—y)(2a+1)
(12) (a—b)(x+y) (8] Blz—3)(x-2)
33 34
13) (r=y)a—b) @) (x+A+5a) | (9) 3c(x+y)(a+]b])
[=(x+y)Ga+1)] (10) 2¢(x+y)(a+b)
(14) (a—2)0(x—4) | @ Ba—1)(1+
1) (a—2)(x—4) [—ESZ—I;EI':& (1) [3¢](x+y)(2a+3b)
(15) (x+y)(2a+b) @) (x-2)6y—5z) | 12) 3x(x+y)(2a+3b)
(13) 4x(x+y)(2a+3b)
(16) (a+5b)(Tx—3y) i 24) (a+5)2a+b) ) 25— (5z+b)
(17 (@—b)Bx+2y) (25) (x+2)(x—2y) a5 2(x=y)(2a* =3b)
(16) 2a(x—y)(2a—3b)
(18) (c—d)By+1) | (26) Bc—d)c—3d) | a7 x(x—=2y)4x+y)

(19 (xr+2y)(a—1)

@) (xr—y)da—1)

20 (8y—1)(8x—1)

(28) (a—10)(a+10)

(18)
(19)

(20)

alx+3)(a—2)
2a(x—2)(3a-2)
3x(2a+36)(3x+4)

NOTE: EQUIVALENT ANSWERS SHOULD BE MARKED CORRECT




| 35—36

oD 36
(1) [9xy](x+y)(a+b) ) ([f+ghr o (x-5)?
(2) 3xylx+y)(3a+4b)
| ) ([z]-[g)h? & (xz+1)?
(3) 3x(x+y)(3a’+4b%)
2
(4) 3x%(x+y)(3a+1b) (3) (x+[3])*  (® (2r+1)?
(5) 3x(x+y)(3ax+4b)
_ 2 _ 2
(6) 3x(x+y)(3a+4b) ) (x—=[2]) 10) (4x—1)
(7Y Sl #)(3die +4h)
(5) (x+7)% D (3x+[5]y)?
(8) 3(x+y)(3ax?+4)
(9) 3(x+y)(3ax?+1) (6) (x+4)2 (12) (2x—3y)?
35 36
(10) 51y(a—b)(+2) (13) (Jc—)3 @) (2r+5)?
(1) Sxyla—06)2y+x) .
(14) (x+5)? 20 (2x+7y)°
(12) bxyla—b6)2xy+1)
15y (x410)" (2 (be+i)*
(13) 3x(x+1)(2x+y)
(14) 3x(x+1)(2x+1) (16) (x—6)* (23 (3x—10)°
(15 2(a+3)(2x+1) , .
(an (2x+9)?2 (24) (x+3)2
16) x(x—y)(x—1)
(18) (4x—5y)° (25) (x—2y)2
an x(x-y)([1]-x)
(18) x*(x—y)(1—1x) 19 (3x—2y)* @ (5r+1)?

NOTE: EQUIVALENT ANSWERS SHOULD BE MARKED CORRECT



| 37—38

oL 38
o . i)
(,r-l-y)z (8) (3ab—0Hx)*
(2) (y—1)2 (9) (3r—1)2 (2) xlx—5)"
(3) (bx+ Z (10) + ;
(6x+5y) (a+11) (3) 3(x—3)?
2 i 2
(4) (bx—2y) (11) (r+ 3)
(4) 4(5x—2)%
(5) (xy—[6])2 a2 (r—%)Q
) (5) 5{x—4y)?
(6) (axr+3)? (13) (4da+1)
(7) (Bwy+3)? (6) a¥{x—y)*
37 38
(1] _ - )
(7) 4ab(3x+)
(1) (x+7)?2 (8) (3x—2)2
, 1\, (8) 2x(a+3b)*
() (x—8)% (9) (31+?)-
. (9) 3a(2xy+5)°
(3) non-factorable @ (10) (r+%)3 a(2xy )
(4) (x—9)? (11) (2;+%)2 10 —3(x+2¢)°
(8) (2x—23)¢ (12) non-factorable | (11 —(x—y)*
(6) (3xr—5)2 (13) (31—% )2 (12) —(x+y)?
(7) non-factorable (13) —(2%—4]°

NOTE: EQUIVALENT ANSWERS SHOULD BE MARKED CORRECT




| 39—-40

40

39
(1) (z2+[y*])?
bdd (Be?-1)?
(3) (bx*+7Ty)?
(1) (E5+y° )"
(5) (x*+6y°)°
(6) (4dxy®+3z*)2
(7) —(a—3x)?
(8) —5(2x+y)?
(9) —(x—y)°

(g — (3x2+2)%

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

2 e41)

12a(3x* Byt +72%)
(2o—~g}lw+y)
Caetd L 3w+1)
2(x+3)(2a+1)

B a—~3)e$l)
Ma—2) E=2)
a(x—4)(a+1)

la+b)(x—1)

39

40

an z([1]-y)

0 T Zy-+3)
13) (a—4)(x+y)
(14) (x—y)(3a+2b)
(15 (x—y)la+1)
(16) 2a(x—2)(3a—2)
(O]

(1) [6] [3]
2) [9] [3]
(3) [4] [2]
w3

(10)

(11)

(12)

(13)

(14)

(15)

(16)

(17

(2x—y)*
(2e—Tn)*
(322 —by*)?
(4x+%y)2
(hevb)
—Bali—4y)t
—2x(2y +52)°

—(3x+2y)?2

NOTE: EQUIVALENT ANSWERS SHOULD BE MARKED CORRECT




| 41—42

41

42

(1) (F+ g1 e—F)

(2) (x+2)(z-[2])
(3) (x+[3])(x—[3])
(4) (xr+4)(x—4)

(5) (x+5)(x—5)

(6) (2x+5)(2x—5)
(7) (3x+5)(3x—5)
(8) (4x+5y)(4x—5y)
(9) (xy+4)(xy—4)
(1 (3+2xy)(3—-2xy)
(1) (3xy+11)(3xy—11)

(12) (xy+da)(xy—4a)

(1)

(2)

(3)

(4)

(7)

(8)

(9)

(10)

(2e+1)(25—1)

(I0x +LICIGe—1)
(Besy +1) (Bwg—1)
(3x%+y)(3x*—y)
(4x%+5y)(4x%—-5y)
(3x%y+11)(3x°y—11)
(e —~3)
(E+35° WF—3ih)
(1+86x°)(1—6x)

(4% 45y JdxS—5y")

41

42

13 (x+7)(x=-7)
9% + 3) (Zx—3)
x+9y)(x—9y)

(

(14) (

(
(16) (2x+5y)(2x—5y)

(

(

(

(1) (

)
an (2x+7y)(2x—Ty)
(18) (1+2x)(1—-2x)
(19 (5+6a)(5—6a)
() (3+7a)(3-Ta)
@D (xy+22)(xy=-22)
(22) (2ab+3c)(2ab—-3c)
(23) (3xy+8z)(3xy—8z)
(24) (dab+3cd)(4ab—3cd)

(25) (bxy+T7ab)(5xy—"Tab)

(11)

(12)

(13)

(14)

(15)

(16)

(17)

(18)

(19)

(20)

(Bx+39)(2x —3y)
(3x+4y)(3x—4y)
(3xy+22)(3xy—2z)

(B4 35752 —E0%)

BBy 2t — By )
Bt g Bt p¥)

(Fey* 442 J(Bay®—d2?)
(dx%y+5a2?)(4dx%y —5az?)
(e 11z)(Txy®—11%)

(xm+y3”)(x—y)

NOTE: EQUIVALENT ANSWERS SHOULD BE MARKED CORRECT




| 43—45

43 44 45
(1) [d] () (x+[8D(x+2) | (x+[B](x+[3])
alx+3)(x—3¢) |(2) (x+5)(x+2) (2) (x—5)(x—2)
(3) (x+5)(x+3) (3) (x+5)(x—-2)
(2) 3ax(y+3)(y-3)
(4) (x+2)(x+1) Ch) Ca—T1lwetl]
(3) y2(3r+2)(3x—2) [(5) (x+4)(x+1) (5) (x+8)(x—7)
(6) (x—3)(x—[2) (6) (x+3)(x+2)
@ xlry+r2)ey=2) |0 (G pye-2) (1) (x—6)(x—2)
(8) (&—5)(x—2) (8) (x—6)(x+4)
(5) 32x+y)(2x—y)
(9) (x=5)(x—3) (9) (xr—=5)(x+4)
(6) 3(x+5)(xr—5) (10 (x—4)(x—3) (1) (x—8)(x+5)
43 44 45
(7) 2(x+6)(x—6) an (r+3)(x—[2) an (r—8)(x—3)
(8) 3xy+22)(xy—22) Lot d)le=2) (12) (xr—6)(x—4)
(13 (F+bi(E—2)
(14) (r—12)(x—1
(100 3x(xy+22)(xy—2z) | 1B (x+7)(x—3) . e
16 (r+7)(x—1) (19 (r+2)(x—1)
() ex(x?+y)(x?—y)
an (x—)(r+2) (16) (x+6)(x+3)
(12) 2 24+ 2 _
x(xf+y)(x=y) |18 (x—4)(x+2) @ (£=8)(x+6)
’ _ (19 (x=5)(x+2)
(13) xylx+y)(x—y) 1) (x+9)(x—6)
20 (x—5)(xr+3)
() xyz(x+y)(xr—y) @) (1-8)(x+1) (19) (x+15)(x+3)
(15) xyz(xy+z)(xy—z) | (2) (x—5)(x+1) 20 (x—17)(x+5)

NOTE: EQUIVALENT ANSWERS SHOULD BE MARKED CORRECT




| 46—48

46 47 48
(1) (x+)(1+4) (1) (1) x(a—»5)
(2) (x—7)(x+4)
(2) 2(x+5)(x—2) (3) Jax®Ca+2)
(3) (x+7)(x—-4)
(4) 6rylxy—+4)
(3) 2x+2)(x—1) .
(4) (xr+28)(x+1) (5) 8xy*(d4x—y°)

(5) (xr—28)(x-1)

(6) (r+28)(x—1)

ty Flae—11 )tx=—5)

(5) alx+6)(xr—2)

Eplr+y#l)

g hlgb —3—5%)

(8) (x—BJ2
(7] {r—28) (w+1) (@) Salo—4)(a+1) (B (Zetg)*
46 47 48
(8) (x+9)(xr+4) (7) 2(x=6)(x+2) 10 (r—y)(a—1b)
(1) (x+y)(4a+3b)

(9) (xr+6)°

(10) (r+12)(x+3)

1) (x—18)(x-2)

(12) (xr—36)(x—1)

(13 (r—12)(x+10)

(14) (x+13)(x—12)

(8) 2(x—8)(x+5)

(9) 3(xr—8)(x—3)

(100 —2(xr—6)(xr=+5)

(1) —3(x+6)(x—2)

(12) —(x+7)(x—14)

(a—8) (Bxr+28)
(x—y)(4da—1)
Co— z) (14 5a)
A(x+y)la—3b)
(5x2+12y)%
gly=5b)"

alr—4y)?

NOTE: EQUIVALENT ANSWERS SHOULD BE MARKED CORRECT




| 49—51

49 50 51

(1) x%(ax®+b) (1) Cx+[IDx+1D (1) (2r+5)(x+[1))

(2) 3(x+2)(2a+b)

(2) Br+[1)(x+[1])) |2 Gr+[4)(x+1)

(3) (2xr—Ty)?
(3) ([4]r+D(x+1)

(4) (2x+5y)(2x—5y)

(&) (Bla-[1)(x-1)
() ([4]x+1)(x-[1])

(5) (4r*+7ay*)(4x’-Tay?)
(6) 3ax(xy+3z)(xy—3z)
7 ,(174)2 (6) (31’—1)(1—1)

(8) —3alx—4y)? (1) (4x+1)(x—1)

49 50 51

(9) (r=5)(xr—2) (8) r=[1D(x+[1]) | ((Blx+[5])(x+1D)

0 (x=28)(c+1D) | gy [BletD(2rs1) | @r-[BDG-D

(1) (x+12)(x+3) (5) (3x—4)(x—-1)
! ! a0 (4]x-1D(3]x-1 P
12) 2(xr—=10)(x—4) (6) (2xr—3)(x—1)
(1) (12x—1)(x—1)
13) —(x+7)(x—4) (7) (2xr+3)(x—1)

(12) (Bx—1)(2x+1)
(14) —2(xr—12)(x—1) (8) (2xr+5)(x—1)

(13) (7x+1)(4x+1)

(15 —3alx+5)(x—2) () (3xr+4)(x—-1)

(16) 2x(x+2)(x—-1) (1) (Tx+1)(dx—1) (10) (3x+5)(x—1)

NOTE: EQUIVALENT ANSWERS SHOULD BE MARKED CORRECT




| 52—54

52 53 54
(1 Bx+[2D(x+[1]) (1) Br+2)(x+2) (1) (5x+3)(x+2)
(2) (3x=2)(x—2)
3 @ # Lka-i-3) (2) (bxr+2)(x+3)
(3) Br+2)(x—2)
(3) 2xr—-1D(x—3)
(1) Br=2)(x+2) (3) (5xr+6)(x+1)
(1) (2xr=3)(x—-1)
(5) Br+4)(x+1) (4) (5x+1)(x+86)
(5) 2r+3)(x—1)
(6) (3xr—4)(x—1)

(2xr—3)(x+1)

Br—1)(x+4)

(bx—3)(x+2)

(7 (2x+ 1)(x—3) (8) (3x+1)(x—4) (6) (5x+1)(x—6)
52 53 54
(8) (2r+5)(xr+1) (9) (bxr+4)(x+1) (7) (5x—6)(x—1)
B B ) Gx+2)(E+2)
(9) (2xr=5)(x—1) (8) (5bx—=3)(x—2)
(1) (bxr—-2)(x—2)
10 (2x+5)(x—1)
o2 [Eer 1l ) (9) (bxr—2)(x—3)
(1) (2x—5)(x+1)
(13) (bxr—1)(x—4) 1) (5r+2)(z—3)
(12) (2x+1)(x+5)
(14) (bxr+2)(x—2)
(1) (5x—2)(x+3)
(13 (2xr—1)(x—5) (15) (5r—2)(x+2)
14 (2x+1)(x—=5) (16) (bxr—4)(x+1) (12) (5xr+6)(x—1)

NOTE: EQUIVALENT ANSWERS SHOULD BE MARKED CORRECT




| 656—57

55 56 o
(1) (2r+3)(2x+1) | (1) 2x—D(x+[5]) | (1) (2xr+3)(x+5)
(2) (2r-3)(2x-1)
(2) (4x+1)(x+3) %) B (et

(3)

(4)

(5)

(6)

(An—3 ) Cx—~1]

(4xr—1)(x+3)

(4x+1)(x—3)

(2x+3)(2x—1)

(3)

(4)

(5)

(2x—3)(2x-1)

(3x—2)(x-2)

(4x—T7)(x+1)

(3)

(4)

(5)

(2r=5)(x+3)

(2r—3)(x+4)

(3x+2)(x+4)

o3

56

<74

(7)

(8)

(9)

(10)

(11)

(12)

(6x+5)(xr+1)

(6x+1)(xr+5)

(3x+5)(2x—1)

(Br—=1){2545)

(Be—1J(x+5]

(3x+5)(2x+1)

(6)

(7)

(8)

(9)

(10)

(11)

(2r—37x + 1)

(3= [){% #5)

(3xr—7)(2x+1)

(Far+2)(3m—1]

(2x+7)(x—4)

(bxr—1)(2x+3)

(6)

(7)

(8)

(9)

(10)

(3x=4)(2x +3)

(3% —4)(2% —5)

(Be—T) (8 —12)

(52 3% —=TF)

(bxr—4)(2x+3)

NOTE: EQUIVALENT ANSWERS SHOULD BE MARKED CORRECT



| 58—60

58 59 60
(1) (1) 2(x—3)? (1) —2(x-2){x+1)
H2x—1)(x+3)
(2) 2(2x—1JCa+5) (&) Jla-bL)4 (2) —~2lx—b}lx+2)

(8) =32x=3le+l) | alz—Ld)Ca+2) (3) x(x=12y)(x-2y)
) —2028—8)(3—1) |t (R¥+3)(¥+h) (43 (B E+B) 58]
&) 2(2x+8) (1) (5) (r+2)&(x-2)8
58 59 60
(5) (6) (x3+_y2)(x+)(x—) (6) (a—2b)(x+y)

x2(20—=3)(x:+T)

a(2x+1)(x—2)

2(5x—6)lx+ L)

~2(6x+5)(2x—3)

(22 +4) (5 +2)(5—2)

(4t ) x4 ) -p)

xx?+4)(x+2)x-2)

(10) 3(x*+4y*)(x+2y)(x—-2y)

ali=)1(t+2)

9]

(a+b)x—3)°
(a+b)(x+3)(x-3)

(a—b)(x+2)(x—1)

(a—b)(2x-3)(x-1)

NOTE: EQUIVALENT ANSWERS SHOULD BE MARKED CORRECT




| 61—-63

61

62

63

(1)

(x+y)(x+y+5)

(1)

x(x—y)(3x—4y)

(1)

(x+g)2x+y)x—y)

(2) (x+y)lx+y-3) |(2) 2(x—y)C—x+y)
(5 2w=—2g) (orFa)
(3) (x—y)lx—y+4)
(3) 6(x=3y)(x—y)
¢(4) LE—y) F—5—5)
(4) (3) 2x(r+1){(x+3)(x-2)
(5) (x—y)lx—y—|1])
s=ta=y=[1] alx-29)(a+1)(a—1)
(6) (x+y)(x+y—a)
61 62 63
(7) (5) —2(x—2y)(x+2y) | (4) x(2a+b+c)
(x+y)la—x—y)
(8) (x+y)3—x—y)
(6) x(2x—y)(x®+2xy—y*) | (5) 3x(a+2b)
(8) Ce—g)leg—ax+y)
(10)
(x+y)ax+ay+b?) | (7 ~2le=2¢)(x+y) | (6) 2x(atb+c)
an (x+y)(x?+xy+y?)
12 alx+y)(x+y+2) [ &) xQrx—y)ax—y)* | (1) (a—b)(x—5)(x+2)

(5 3E—gib—g — &)

() 2(E—F)Cx—3—2)

NOTE: EQUIVALENT ANSWERS SHOULD BE MARKED CORRECT



| 64—66

64 65 66
(1 (_r+_,y+)(x+g—) (1) —4(x+y)(x—=2y) | (1) (x+g/+)2
(2) (x+y—3)°
(8) (w—g+2)(x—g—=z) | (&) —Aplx—2y)
(3) (x+y—5)°
(3) (x+y+z)x—y—2)|(3) —8(2x—y)x—y)
(4) (a—b+4)*
(4) (a+g—sllx—y+z) |4 485+ +28)(28 —g-28)
(5) (a—b—-1T)%
(5) (3+x—2y)(3—x+2y) () La—b+11)%
64 65 66
(6) (a+b+ctdatb-c=d)| (5) (1) (x+y—4a)*
(2a+1+y)2x+1-y) ;
(=@x+y+1)(2x—y+1)] (8) (x+y—5a)
(1) —Q@r—y—z)y—2z) |(6) (x+1+y)x+1—y) ,
(10 (x+2y—2z)°
8 (Bx + 3){x+1) €7} (a—b+3z)a—b—3x)
a (2x—gyg+1)?
. (12) (3x—2y+4z)*
(9) 4(dx—-1)(x+3) |8 G -20 +42)
(r+atbh)x—a—5)|13) (3xr+2y)?
[==(a+b+x){a+b-1)]
(10) (a+b+ct+d)a+b+c—d) (14) (3x—2y)°2

NOTE: EQUIVALENT ANSWERS SHOULD BE MARKED CORRECT




| 67—69

67

68

69

(1) (x+y+2)?
(2) (x—y—2)°
(3) (x+3a+3b)2

(L) (%—84—3bh)"

(5) ([2]x+a+b)?

(1)

(2)

(3)

(4)

(x+g/—)(.r+_y—)

et yg—a)(wty+3)

(x+y+6)(x+y—3)

(x+ty=5)x+y—2)

(1)

(2)

(3)

(4)

(2x+2y+3)(x+y+1)

(2x+2y—3)(x+y+2)

x+2y+1)(x+y-5)

Bx+8i—La+i—%

(61 Lx—gy)?
67 68 69
(7) (5) (x—y+3)x—y+1) | (5) (Tx+2y)(2x+y)
@(Iwyw (6) (x—y+32)x—y+2)

(8) 4(2xr+3y)?

(9) 9(2xr+5y)?

(10) 9(x—4y)?

(7)

(8)

(9)

(10)

(rty—5z)(xr+ty+3z)

(5x+ y)(3x+y)

(bxr—2y)(3x—2y)

(Tx—y)dx—y)

(6)

(7)

(3x+2¢)(x—27)

(Tx+6y)(x+3y)

NOTE: EQUIVALENT ANSWERS SHOULD BE MARKED CORRECT




| 70—72

70 71 72
B B
(1 [x] [y
200x+8y)(x+y) (x—2y)(2x+3y)(2x—3y)
(2) 3(x+2y)(2x+3y) (=) (a+b) (2)
La—&) (F—8)r
(2) (x—2y)(a+b)
(3) 2(2x+3y)(3xr+4y) (3) (@a—b)(x+2)(x-1)
(3) [x] [4]
(x+y)a—20b)
70 71 "
(4) (4) (x=3y)(a+b) (4) (a—b)(20+3)(x-2)

(5)

— P43y ) (Fe—2y )

2T 47 ) ()

A B4 p)lao—y)

(5) (x—2y)(a—b)

(7)

(a—5)(3xr—4)(2x+3)

(x—=g)(x—2y){x+g)

(a—b)(x=5)(x+2)

NOTE: EQUIVALENT ANSWERS SHOULD BE MARKED CORRECT




| 73—74

73

74

(1 [-]
(2)
(3) [=]

(4)

(1]
(1) (r—y)x—y—-2)

(2) (x=g)i(l=3x+3y)
[= == 5% Be=0r=1]]

(1) y(x—y)(4x—3y)

(2) |3y
3y

3x(x—=3y)(x—y)

(3) —2x(x—=3y)(x—2y)(x—y)

[t 74
(33 (o= g)la=—y=—2) (4)
Ly—2) (x—T1)

(4) (x—g)¥(1+3x-3y)
[=(x—= ) @xr=35+1)]

(5) x(x—2y)(3xr—2y)

(81 Co— g)l8— 2t p)
[=={(z—=g)lx—y—2]]

(5) (xr—y)lx—y—1)

(6) (a+b)(6xr—1)

(1) 2(y—z)(x+2z)

NOTE: EQUIVALENT ANSWERS SHOULD BE MARKED CORRECT



| 75—76

79 76
o o
(r—y)(l1-a) (x—y)la+b)
(2] Cxtyila—b)
(Z) —yla-2H)
(3) (x—y)la—5)

(3)

3x(xr—2y)x—3y)(x+y)

(4)

(b+c)la+d)

(581 (b—c)(a+d)
75 76
(4) (a=2b)(x—1) (6)
(b—ella—d)
(1) [b]
(5) (a—bJ(x*+4)(2+2)(x—2) (8 — & a—ad)
(8) (b—c)la+d)
(6) =3xlx—3y)(a—2y)x—yg)
(9) (b+d)la—rc)
(0 (b—d)(a—rc)

NOTE: EQUIVALENT ANSWERS SHOULD BE MARKED CORRECT




| 77—78

78

(2) (a+x)a—y)

(3) (a—x)(at+y)

(4) (2a+3b)(x—y)

(2)

(3)

(4)

(5)

(6)

(1)

(x+4)(x%+2)

LE—4) (E5+2)

(r+4)(x2-2)

(x—4)(x*-2)

(x+1)(x%+1)

Ca—11Cx+1)

77

/8

(5) (a+2x)(a+b)

(6) (a+2x)(a—b)

(7)) (2x—a)la+b)

(8) (a—3b)(2x+y)

(7)

(8)

(9)

(10)

(11)

(12)

(Ee+8) s> +1)

(2x+3)(x2-2)

| E=E ) Ee41)

(r+1D(x+2)(x—-2)

(y+1)(x+1)

(y+D)(y—D(x?*+1)

NOTE: EQUIVALENT ANSWERS SHOULD BE MARKED CORRECT



| 79—-80

79 80
(1) CE—j)lg—~1) (1) FE—-29) 8% 23]
(2) {I—==x)2{14x) (2) 2(a—2b)(x—-2y)
(3) (g+1)(x+1) (3] —2ElE—ByiE—2FIE—F)

(1) (g+z)ixi+g?)

79 80
(5) ala—2)x*+1) (4) (x—y)lx—y-1)
(6) (g+1x+y)lx—y) (5) 2(y—z}(x+2z)
) Cg=1H =1} (6) 3(2—3x%)(1+2y)
gy (F—2)i+2) (7] g+i7—1){x+13lE—1)

NOTE: EQUIVALENT ANSWERS SHOULD BE MARKED CORRECT




| 81—82

81 82
(1) (6) 3
(1) 25 (6) 121
(2) 64 (7) 144
(2) 4 (7) 5
(3) 81 (8) 169
9
(4) 16 (9) 196
(3) 6 (8) 7
(5) 0.04 (10) 225
[T]
(1) (4) 8 (9) 9
(3) 6] (5) 1 (10) 10
81 82
(4) (11) _% an 11 (22) %
; ; 12) 12 (23) %
18] HE a 7] a1 13 (24) %
s B
(6) @ _— g ___g_ (14) 14 (25) 131
(15) 15 (26) 10
(7) e [—0.3 (16) 16 @1 0.3
an 17 (28) 0.6
(9) (16) (19) 19 (30) 0.1
200 20 31 1.1
(10) @) 0 32) 1.2




| 83—85

83 84 85
(1) 10 (9) 0.2 (1) % (1) 22
(2) 11 (100 0.6 (2) % (2) 23
(3) 12 an 0.1 ] (3) 31
(3) 17
(4) 20 (12) 0.7 (4) 32
w3
(5) 21 (13) 0.8 (5) 51
(5) %
(6) 25 (14) 1.1 (6) b5
6 _
(7) 28 (15) 1.2 (81 13 (7) }Z
(8) 30 (16) 1.3 (7) % (8) %
83 84 85
(17) % (8) 40 {99 1.3
3
18) ==
U ‘g (9) 50 (100 1.5
5
(19) 15
) (10) 45 () 1.7
(20) 11
2 15 (1) 0.7 (12) 3.5
(22) 14 (12) 0.0[3] (13) 0.07
(23) 20
(13) 0.05 (14) 0.00/6]
(24) 42
(14) 0.16 (15) 0.009
(25) 6
(26) 12 (15) 90 (16) 0.012




| 86—88

(1) @ [2 (L @ 2] (3
(1) 2[>]1.4 © ®©
2[<]15 ® -
28] 29
(2) f?l_? @ -
(3[<hs _
(3) V5[>]21
{5[>]2.2
(4) 6> 2.4
{6[<]25
(o] i
(2) @ [2 (2) 3| [4
(1) |14 |<[¥2 |<[15] o [2] @ [3] [4]
® ®
o [173] [174]
(2) [ 17]<[¥3|<[1.8] — -
3) @ [3] [4] (3) @ [5] [6]
(3) |5 |<|2.24]<|2.25] » [31] [32] o [54] [55]
(+) [2.63]<[2.64]<[V7 | 1316]
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o)
[Sol] ) 0.

S

Er\a
Hm

D ‘

0.25

90

(3)
[Sol]

~|[es]

(2)
Bl [g] rﬂgs?
[6]  [3ll6]
Mlellr]  [s]|8 ¢
7] _[][BI[6]

i)
=]
=

>

[=1[=]
[=]l=] =]

[~]
[eo][[ =] [=]
]
[=]

(4]0 0
1] [2][8][1]
[2][8][2][4] [1][1][o] 0 0
4] [1][1][2][e][é]

[6][0][4]

1.414

2]
=]




| 91-93

91 92 93
(1) [3]42 (1) 2
(1)
(2) 247
(2) 9
) [3[43 (2) 2421
(3) 8§ (1) 242
(5) 245
(4) 8 (3) 643
(6) 345
[T
(7) 2413
(1) 4/[10] -
(8) 542 () 447
(2) {15
(9) 347
(3) 421 10) 2411 (5) 2430
91 92 93
(4) V65 (10) (1) 443 (08 742 |(6) 842
(12) 442 19 3411
(5) 451 lan /L
6 (1) 743
(13) 642 @) 2410
(6) V187 |12 4/[70]
(14) 2417 @) 346 | (8) 942
(7) {133 |3 4231
(15 543 i@ 3410
(9) 843
(8) 1 |
15 |16 2419 i) 446
(o) (10 i
o (17) 445 (100 4415




| 94—-96

94 95 96
[T]
(1) 2x 38 (1) [5] [3] 124/ 15
(1) 15
(2) 4421
(2) 9% %3
(2) [14],/]7] (3) 1246
(3) 3% x2 (4) 4465
(3) 15415
(4) 29 %7 = s
(6) 12
(4) 30
(5) 26
(7) 30
(6) 22 x5? (5) 84+ 14 (8) 24
94 95 96
. [T
(7) 23 x3x%x5 (9) |3] [3[410
o B L
. (10) 3411
(8) 2
(1) 543
(9) 34x2 (3 1342
(12) 347
(10) 2°x3 a3 547
(11) 23 x 52 ) 4 (14) 746
(15 3] 9
(12) 3% =52
(4) 1543 (16) 1042
06 L b
a2t s (17) 1043
(14) 2% %72 (5) 5442 (18) 645




1 97-100

97 98 99 100
(1) [6] 12 o [2][3] 12 | [2][3] [5]v3 | [14] [3]
155
(2) 645 @ [3] [2]3
(2) (2) 347
20 (3) 343 A
(3) 843
(4) 242
(4) 4415 (3) 24 (3) =42
(5) 345
(5) 446 -
6
(4) 1542 (6T (4) 345
(6) 4“[? (7) ﬁ
(7) 843 (5) 1046 (8) =247 (5) =746
97 98 99 100
(8) 2430 (6) 16430 () [6][5] 1142 | (6) 1442
(10) 1443
(9) 546
(7) 30 an 542 cry 1dAE
(100 645 (12) 43
(13 «5
(1) 843 (8) 14470 (8) —845
(14) 0
(12) 1243 (15) 5543
(9) 6043 E BT (9) —845
(13) 1842
an —-7410
(14) 42 (10) 6042 (18) 0 (100 —646




| 101-103

101 102 103
(1) {10 +4/[6] PR
D G T | 0 [2] [8-24 ]
(2) 11+447
(2) Y6 +43
(2) 243 +4¥21 +2+47
(3) 7T—443
(3) 2034205 | o) m o T T _JE | (4) 244845
(5) 49—1245
(4) 345 +346 e e
(4) {42 -V14 -5V 6 +542 (6) 29+1245
2 +[4|V3
(5) 6+446 (5) B2+ 15 +[2[/5 +/6
(8) 24—1243
(6) 4+46 (6) 643 +6+372+46 |(9) 85—6042
101 102 103
(7) 243 +2 [ [
(1) [5] [9] —4 (1) 19+[7]V7
(8) 642 -6 (2) 1 (2} —~B—od T
(9) 342 —345 (3) 6 (3) 5+343
(10) 9443 (4) -1 (4) 1443
(5) 3 (5) 29+1045
(1) 2+342
(6) 11 (6) 20—1045
12) —3
(% 27 (7) —24+746
(13) 542 +45 (8) 10 (8) 36—1346
(14) Y2 —6 (9) 13 (9) 2—2410




| 104—-106

104 105 106
(1) [1] 343 -246 (1) 45
(1) [17]+[4]V5 g
(2) =5-4T7 (2) 3945 +12415 (2) [6] [4] 2
(3) 37—-645
(3) 7410 —20 (3) 5
(4) —54+443
(4) 1746 +2443 () [2] 2
(5) —33—2435
(6) 43—18410 (5) 342
104 105 106
[ (5) 16 (6) %
(1) [32]+[11]V2
) %
(2) 28—42 (6) 76
(8) 6
(3) 26+16V3 (9) V6
(7) 3+242 —43-46
(100 542
(4) 10+8+43
an 18| V6
(8) —=1+42+43
(5) 54+45 1
(12) o
(6) 66—1745 (9) 242 (13) 2




| 107-110

107 108 109 110
(1) [3] 2] B (1)«/7@112
e 122
243
& S5 (2) 7*;)5 (2) 303 (2) 2-43
(3) %ﬁ
542 546
- (3) e (3) 42 (8} T
6
() T2
(ay 143 (1) 493 () _J5
(5) [2] 242 1 3 10
(6) 245 (5) ¥5 (5) 1443
10 3
107 108 109 110
() 2] 43 (6) Y6 (6) 376 L]
(6] 3 6 2 (1) 6
(8) ¥2 243
(9) 243 (7) % (7) 7% 8
35
(2) 1243
{14 ,
G A2 542 V6
2 (8) =5 (8) o
(12) 45 (3) 12
13 42
w 7 (9) +30 (9) %0? (1) [2] 24
(16) % (10 g (10) —”1105 3-443




111-112

111 112
- (1) (5)
_4 e
(1) 0,[5] (4) [-4], -2 5.2 N
(2) —3,-2 (6) —6,6
(2) 0,[8] (5) [5]. 3]
(3) 6, —1 (7) —8,8
3 [0],[=12] (& (4) 7,5 (8) 4
111 112
L] (9) —8,2 (14)
(1) (1) [6]
5], 2 0, -5, 3
3 —3,~1 (8 0, —1 (10 8, —2 (15 6, —2
(3) —4,2 (9)
-5 an 2,1 (16) —7,2
(4) 5, -3 10 —2
(12) 3, -2 (17) 9, -2
(6) —6,1 (1 0
(6) —5,3 (12) 7 (13) —9,3 (18) —9,—4




| 113—-116

113 114 115 116
3 =
(1) 0,3 el e =92 (1) [2]
(2) 0, —p
> |3 _— | o B i
(3 — (2) 3 (2) 3,
(3) 3
3 (3) 10, —4
{33 ?,—4 (3) —15,14
() fad Ty
1 T2
(4) ——g‘,l (4) 25, —24
(5) 7,5 (5) 2, —1
(6) 18, —12 (6) 0,—3
113 114 115 116
2 3 . s
(7)1 (5 e (5) (1) =5,5
,’1
I
2 6 2 20 3 8
(8) =, — 1 (6) =, ~ 73 (8) =5, %
1 13 o 3 o
(9) _?=5 (7) =~ 5 (6) _T’B (9) g, o
3 1 S
(10) — T (100 0, 7




| 117-120

117 118 119 120
1
(1) 6,2 (1) [4] (1) 5 5 =8 (1) [1]
0,4
7 4
(2) —1,1 (2) 0, (2) 4
(3) 3,2 @Y =31 (3) 5 (2) 7, -1
(Y ] (4) 2,1 ey —18. 12 (3) 4,%
117 118 119 120
(5) 3, -1 (5) (5) 0,171 (4)
—3a,—2a
5 0.-5
(6) —I,—Al (6) —B6,—2 (5) 10a, —9a
(6) —6,4
(7) ——g’—,—? (1) —%3—,7 (6) —%,a
rr —~, 2
1
(8) ?,2
1
(9) -g‘,—l




| 121-124

121 122 123 124
(1) i (1) (1) [1]=4T (1) [3]x243
’
(2) i% i (2) —3+45
3 (2)
11
(3) t% (2) 435 (3) 543 1
T 5
1 44411
(4) £ (4) 8,[=2]
(5) i% (5) 10,0
(8] o (6) —1,-5
121 122 123 124
(1) £2 (3) i@ (1) 4,[-1] (3) [25
(5) 2
942
(4) ===
e 4 (8) ~1,-—& 9,1
(100 =421
(5) +E (4)
=7
(1) +42 . 15
2> 2 ~ &y 8
(12) 342 =
® +1Z
(13) +3 (5)
3 .3 2] |4
(14) +2/10 W2 o) 9y 2] 14
(1) == Bl
(1) =+
] i (6)
(16) +3a (82 iBl(l)O 4+245




| 125-128

125 126 127 128
2
@ ][I W [21] (1) (1)
—1+242 "
2+414 Bl
Jl21 5
(2) 1,-3 =
8
—1£733
8
(3) 3414
(2) (2) =1=410 |(g) —1*45
3 3
(4) 7,-1 —5+433
2
125 126 127 128
(5) (3) (3) _—1*—‘32ﬁ (3) —314@
2] |4
-2+47
2,-3
(6) —2+42 (4) 1,-6 (4) —1%«@ (1) 2’_%
(7) 5417 (5) 7t5W e _3i3m




| 129—-131

129 130 131
(1) (1) %,—% (L)
17
L 9+457
q (2) 2,% 6
3£417
]
(2) =546l (2) 94105
6 6
129 130 131
(3) % (3) 1437 (3)
1 6
36 —7=da
1 1
E (4)
2
1,?
(4) %,—1 (4) HF
m dac
(5) ]
—[6]x4/[67]-[dac] | (5) =5=433
2a 4




| 132—-134

132 133 134
(1) (1) (1) —7% AE
—7+457 8
i i3
o wueln L.
. () —5;—8
(2) 7im (2 ?’_l
4
1
(3) —%,—3 2 B
(0 ~1,-~> (4) =7%4109
6
132 133 134
(3) 9£433 () 1 (5) =543
8 6
(4) —9%433
8
1 2
(6) Q,I (6) —3,-1
(5)
3 2 1
(7) I,—l (1) =5y
-5
|3
1
(6) 2,“3_




| 135—-137

135 136 137
(1) [1] (1) [4] (3 —516J109
42
~5% (2) %
4 (2) 54109
6
b 2
(2) =1,—% Gy
@ =1
1 1
(3) 3,§ (4) g,—B
(4) 243
1
(4) 5,*?
135 136 137
(5) —3%413 (&) =8 5 1. %
(6) —4+419 (8) =1, % (6) 2410
(7) % (7) 3£~ 29 (7) 0,—%
5
(8) 1i2ﬁ (8) 6,2




| 138—140

138 139 140
(1) —=7,-8 (1) ay 2, 2
3—2
(3xr+2)(2xr+3)=0
(2) 14,-8 (x—3)(x+)=()
w12
(:3) bW 37 (2) %,—1
(bx+2)(3x—-1)=0
(2xr—=3)(x+1)=0
1
(4) —7,—3
138 139 140
(5) 147 (3) 5,2 (3) 5.
3 573
(1_5)(1’_2):0 (51’—4)(31’“‘7):0
iy —1,—&
(6) —=, =
37 B (3r+4)(xr+1)=0
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(No exercises)

141

(2)

(1
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(1)

-10

Y

143

(2)
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-
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1 |
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144
(1)
)
Y
-9
—4 °5 5 x
)
0 / \
—1
e /—5
_9 I
[
144
(2) (3)
) )
Y Y
—B ~9
-3 5 0] X —4 =5 X
0 —1
] 1T 0 -
0 / -1 i
[
= i I =
1 I | )
| \ \ | | \
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(1)

Y
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(2)
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©—1 L+ ——
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(1)
(2) [6]
(3) [a]
(4)
(5)
(6)
(7)
(8) [e]




| 149

149
(1) .f
© \ Kl
S eaa R
3
- ]
& \FH
3
8
\
_5 0
@ (0,[3])
149
(2) U
@ \'
Y
: \
0 5
) l
—d \ /
3 \ [
0 0
5 \ /
@ (0,[5)




| 150

150
(1) y
® 7 |
16
6 15
0
I |
-+ ‘1 :’
0 10
| |
6 \ |
16 \ I
\5
\ |
i
(0,10
@ [0] o
@ ((1,[-2
150
(2) y
@ y 5
~5
0
3 / \
i >
3 g /
0 /
5
|
> (3.3
® (3],[4)
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(2,3

151

(1] (1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)

(10)
(11)

(12)

([2]. 5)
(2,-5)
(3, 1)
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35

21

11
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| 154

154
®
(-2,[=4]) Uy
/
/
/
@ ]
5 /
0 >
-3 \ /
—4
-3
0 L5
5
154
(1) (3) (—=5,—25)
(2,[-4])
(2) (4) (=1,-1)

(4,-16)




155
®
’
(-2,[2])
\ J.(}' I
\ [
& \ /
: Y
11 7
6
3
2
e =3 0 %
6
11
155
(O]
(1) [9] (3) (=5,-24)
(3,[-2])
(2) & (—1,—~11)

£, —~19)




| 156—-157

156 157
(1) [9] (1)
3
(-4 1.5
(2) (2) g=3lxr+1)%—9
(T —H)
2
(G5
2]’
156 157
(3) _,/:(r+%)2—14—7 (3) y=2(x+1)2-5
b 17 (= 1.y=5)
T2 4
(4) y:(r—%)z—% (4) p=32lx+2)%—10
7 53 _9 _
?‘T) (-2,-10)
(5) {/I(rJr%)z—%}—l (5) y=3(xr—3)%-38
1 21 =
<_7"T> (3,-38)
(6) y:(r—%)2+%

TN
0|
[\%)
=I5
N




| 158—159

158 159
(1) (1 [9]
o)
(5%

(2) y=—-2(x+1)2+5

2
(2) yZB(I+§) —% (—1, 5)
. S &
3r 3
158 159
2
(3) ..1/:3(r+%) —13—9 (3)




| 160—161

160

161

(1) (0, 0)

[Sol] [0]=x%-2x-3

(2) (0, 3) r=3,—-1
([3], 0.([=1], 0)

(3) (0, 0)
(4) (0,-2)
(5) (0, 3)
(6) y=(xr—3)2+1

(3, 1)

160 161

(7)

0=-x2+6x-5

@ [Sol] ¥=([=5])2+4x([=5])+3

=38

(-5,[8])

(0, 3)




| 162

162
(1)
@ [Sol] y=(x+1)2—4 @ Y,
(=1,-4) 1
5]
@ (0,-3) o4
@ (=3,0).(1,0) -5
162
(2
@® [Sol] ¥y=(x+3)2—4 ) y
(=3,—4) /
54
@ (0,5) |
5 ol >
@ (-5,0),(-1,0) 1
sl




| 163

163
(1) U
@ [Sol] ‘U:2(1+1)2—2 &) 15:
(—1,=2) T
@ (0,0 o
@ (0,0),(-2,0) 51

163

(2)
@ [Sol]l y=—(x+2)¢+1 ®

(=2s.1)

@ (0,-3)

@ (—3:0k1—-1:0)




| 164

164

(1)

©

[Soll] y=—-3(x—2)2+3 @

(2, .3)

(0,-9)

(3, D)1, B)

164

@

[Sol] y=(x—2)2-5 @

(2; —=5)

(0; ~13

(2+45,0)

(2-45,0)




| 165

165

® [Sol] y=2(x+1)2 @
(—-1,0)
@ (0,2)
@ (-1,0)

%

165

@ [Sol] y=(x+2)2+2 @
[ —2a.2)
@ (0,6)




| 166—168

166 167 168
el (1) (1) (1, 1)
[Soll [Soll x*-4x—2=[x+4]
2 _ —-2=
c @ By 10):(~1s &)
(I*)(rJr):
z=[2], [-1]
When .r=,_.y=
When .r=,g/=.
([2], [4]).([=1]. 1]

166 167 168
(8) 3, 8). =2, 1) (2) (=3,-4),(2,6) 2) [L; =5

(81 {—2;4) (1 1)

(3) (4,-23),(-3, 26)

(3) (=2,3),(1,0)




| 169—-171

169 170 171

(1)(@ 0) (1) (42,0) 1
2 V) (I)A—2x4><
(4E.0) -d
(2) 24
(3) 54
(4) %bc

(6) 5ch
169 170 171
(2) (3+46,9+376), | (2 (Hgﬁg,”%{ﬁ), ?
(3-46,9-3V6) (1—2ﬁ37,7—2ﬁ§) (2) 30°
(3) 60°
(4) 30°

(3) (a,0),(b,b%—ab) |(5) 45°
(6) 90°

(7) 60°

(8) 15°




| 172—-174

172 173 174
(1) E;)I] (1) {x_«/ﬁ
O c?=d*+|e?] ° =
- 12:52+2: Y 243
@ =a2+e2 il
® (at+d)?=[6?]+[c?]
172 173 174
(2) (2) 20 (2) {xzzm
(a+b)2:+%abx4 y=+15
(3) (x=46
a*+2ab+b7=[c?|+[2]ab | (3) V61 {y:ﬁ
(for reference)
Gl
(4) 12
(5) 17

First find the length of the
hypotenuse of the right
triangle with the sides whose
lengths are 1 and 2.




| 175-177

175 176 177
(1) (1) (1)
[Sol] 52 = x2 +[4]" [Sol] x?=62+[3]*=[45] | [Soll
r?=9 7=g{5 x?=(b-a)*+|c?]
r=3 =a?+b?+[c?]-2ab
r=yJa?+ b2 +[c?]-2ab
(2) \/Cz—(zg—b2+2ab
175 176 177
(2) 455 (2) 343 (3) \/a2+bz+cz+2ab
(3) 245
(4) 543 (3) 7-+11
(5) 342




| 178—180

178 179 180

(1) (1)

[Sol] x=|2] 1 @ 2:[1] [Sol] 2r=| 2043
2] =42 +1? @ x=1043
=[] [2]:1 {2 y=[20]

_ 2 _
y=43 (2) @ —= y=1042
_ 3
{1—2 2 [6] & {x:mﬁ
y=+3 1 y=1042
® &
® T
s T
® 3
178 179 180

(2) (@] :

(2) I:SE

[Sol] I:_y (1) { 5

y=
([2]y)2=y2+62 10
[3]y?=36 (2) (3) x=446
yi= 36 (for reference)
y=273 (3) %
¥=443
(4) 342
{x=4f§
y=243 5y 248 First find the length of BC.
3
(3) 1042 (6) 542




| 181—-182

181 182
(1) for reference)
(1) [Sol] (for reference
N Ph = 61/?
® [soll 2h=|6V3 | s
h= 343 i3
=5«
SHcm Area %XQXTQ
43,
(2) [Soll

@ [Sol] Area= % X @ X

First make an equation using the result
of the preceding exercise (1), and then
solve it.

=943
{3,
gat=i3
943 cm? a?=4
_— a=2 2 cm
181 182
(2) (for reference) 373
@ [Soll A () ~g e’
AB:AD=2:43
AB:6=2:43
AB=443 /
B T) c
443 cm

@ 1243 cm?




| 183—184

BC=247
247 em

@ 643 cm?

183 184
8 ) e (1) [Soll
4 1 h= :
E3sl] il € ol AO:AC=+Z ‘1
AT
~ B9 riA@=47 nl
{2 AC=%?r
‘B &
The area of the triangle ABO is
1. {7 A7,
R
N The area of the octagon is
@ 7z
%72 x8=242 7%,
242 7?2
183 184
2 .
L : (for reference) (2) [Sel] (for reference)
(D [Sol] 7 B
ACTC =243 yra=1z q45: p
_A12 e
4:DC=2:43 =2+
pC=273 ¥=atly
B
DB=AB-AD=14 =ati2a
BC2=DC?+DB? (a++2a) cm




| 185—186

185

186

(1) [Sol]
OD:BD=1:V3
7:BD=1:43
BD=+37r

BC=2BD=2V3 r

243 7

(1) 439cm

185

186

(2) [Sol]
OB:OD=2:1
R:OD=2:1
OD=4R
OB:BD=2:43
R:BD=2:43

(for reference)

_pylp_3
AD=R+ 2R7 2R
BC=2BD=4v3R
I

343
Areaz% XHRX%R:TRz

343
TRz

(2) Y g2—,




| 187—188

187

188

(1) 4 cm
® 2435 (for reference) (for reference)
@ 445 (for reference)
187 188
(2) 24 ab (2) 245242

(for reference)

(for reference)

a4




| 189—-190

189 190
(1) (for reference)
(1 ® [12]x
@ 7r
10
[Sol] A:10=1:42
h=5+2
(2) ©® +10 7 The area of the triangle is
1
> %n 5 x10x542 =254 2.

(3) @ nd (dr)

The area of the sector is
45 25
360 'FT'].OZ: 9 .

The area of the shaded segment is
25
AR

2 xd? | d?n o
4 4 (7%*25ﬁ)cm2
189 190
(2) -
(1) A:Wﬁ-y (for reference)
:@E
(2) bm
(23—5:r—25>cm2
xd? d3n
(3) 73 12]




| 191-192

191 192
(1) (1)
[Soll (AB)?=42+[2]*=[20] [Sol] (AB)2=42+[3]"=25]

245 5
(2) 542

191 192
(2) 13 (3) 1042
(3) 942 (4) —3‘2@
(4) 3410




| 193—-194

193 194

(1) (1)

[Soll (AB)2=62+[2]"=[40] [Soll (AP)Z=(AB)?+ (BP)’
AB=2410 :2+(x—3)2
(BC)2:22+2: 52:2+(I_3)2
BC=245 (xr—3)%=[9]

(CA)? =42 +[2]*=[20] x—3=%[3]
CA=245 z=[0], [6]
AB+BC+CA=2/10+445
P |00 £[6)0)
W10 +445 ] g
193 194

(2) (2)

[Soll (AB)?2=9%+32=90 [Soll (AP)?=(AB)%+ (BP)?
AB=3410 =[5]*+ (y—4)?
BC=6 132=52+(y—4)?

(CA)?2=92+32=90
CA=3410

AB+BC+CA=6Y10+6

6¢10 +6

y=-8,16

P(0, [—8]), (0,[16])




| 195—-196

195 196

(1) (1)

[Soll (AB)2=10%=100 [Sol] 0+3y=12
(AP)2=[4]* +a*=[16]+ a2 p=d]
(BP)2=[6]" +a%=36] + Point A (0, [4])
100=([16]+a?) + ([36]+a?) 2r+0=12
2¢% =|48] x=
a?=[24] Point B ( [6], 0)
=276 | (AB)?=[6]*+42=]52]
P(O,W) AB=2413

2413
195 196

(2) (2)

[Soll (BP)?=(a+3)? [Soll 0+3y=24
(AB)2=32 +42 =25 y=8
(AP)? =q?+47 Point A (0, 8)
(a+3)2=25+(a?+4?) —8x+0=24
P(%,O) PointB(—3, 0)

(AB)?=8%+32=73

AB=473

{73




| 197-198

197

198

(1)
[Sol]

Substituting # = x +4 into
3x+2y=13,

3x+[2)(x+4)=13
y=[1]+4=[5]
Point A ([1], [5])
(A0)2=[1]*+[5]"=[26

AO=+26

(1)
[Soll ¥3x=-43x+6

=43

=3

a([¥3], 3]

V26
197 198
(2) 1 (2)
[Sol] 1762721 [Soll 0=—-43x+6
r=4 r=243
y=4—-6=-2

Point A (4, —2)
(AO)2=4%4+22=20

AO=245

245

B([243 ], |0])

(3)

[Soll (AB)?=(2V3 —+43)2+3%2=12

AB=243

243




| 199-200

(3) (AB)*=4%=16
(AQ)2=8
(BO)2=38

Thus A AOB is a right-angled
triangle.

Therefore (AB)?= (AQ)?+ (BO)?.

199 200
(1) (1)
[Soll 5 z2=[2] [Soll x2=[—x+2]
P[4 x=-2,1
I:i When x=—2,y=4.
When r=1,y=1.
A([=2], [2]),B([2],[2])
a([=2], [4)),B([1], 1]
199 200

(2) (2)

[Sell (AQ)2=22+2%2=38 [Sol] (AO)Z=2%2+4%2=20
AO=272 (AB)2=32+32=18
(BON =28 £ 22 =8 ——

BO)*=1%2+1%2=2
BO=242
i Therefore (AO)? = (AB)?+ (BO)?.
{ AO=272 Thus A ABO is a right-angled
BO=24/2 triangle.




