13.

@
C)
0]
@
(€
0]

0.6
0.259

133
15

72

3/6
%23
-3J2
J5+4y2
3J3-/6

20411

15/3

482
7m2n+/5n
217 + 216

2

3

2+J§

~10+243

8+27
21-45
30+12/6
a’+b+2avb

(b) 0.7 (c) 083
(f) 0.4259 (9) 0.0101
67 131
(b) 5 (0) 999
4568 171

U] E (9 E

(b) 27 (© 55

(f 65 (9 5/14

(b) 24/7+713 (© -3/3

() 2J2-93 (@ -11/3-2411

() 7W7-3J14
453 3 42 4. 3072
9 8. 46 9. 5/14
36V7 13. 1510 14. 3ab*7
3+6v3 18. 74/2-7J7 19. 2J11-10

22. 28-4.6

% 3 43 4 4
3 J15
5 8. ~ 9. 9/2
J3-2 13. 1-+2 14. —%—g
-2 18 Ja->

a 2
2. 21-8/5 3. 7
6. -9 7. 66+4042
10. 51+36y2 11. 77+42y2
14. m?-n 15. 9K +2-642k

®

12.
16.

(d)
(h)

(d)
(h)

(d)
(h)

(d)
(h)

10.
15.

10.

15.

A2 Answer
1.09
0.1115
15

3599
2475

43
5a~/ak

6J7
9W2-6

52

2°y42y

-5V2-15

g

5ol

©in o
ol

—17+ 266
82+104/21
27+1245

49x + 4y — 28,/xy
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B2 Answer

1-6
1 2—‘5/5 2. 71—‘/171 3. 25/2 4. 37 5. 2410
6. 2V35 7. 43 8. ¥5 9. 3 10. ¥5
5 3 15 2 3
11. REY 1 M4 13. V10 14. e
5 7 4 18
15 % 16. Y3mn AL 18, 2‘/57
X 2n a X
1-7
3-42 5+4/3 3(6-+5)
1. — 2. > 3. 4+47 4. 13-3 5. BT
6. —(2+7) 7. J19+413 8. 5/5-5/7 9. g(JE—\@)
10. %(ﬁ—\/ﬁ) 1. 4J3-6 12. %(3\6“) 13. 233(2ﬁ—£)
14. -2J13-6J2 15, 6J5+4J7 16. —%(5&+4) 17. 3(/3-+/2)
18. 18y5-12V11  19. p+q 20. X;@_‘yy
2-1
1. (@ 11 (b) 3i (© -9i (d) 5V5i
: . _2. 23 5.
(e 3V13i f -6V2i (9 =53 () i
2. (@13 (b)18i  (c)3i (d-6 (@21l (f)-4 (9) 4 (h) 6
3. (a)5i by-4i (©7 (d)? (e 8i (f)-18
2-2
1. 13+6i 2. 3+4i 3. —11+i 4, 9+3i 5. 8+4i
6. 7+7i 7. 2-5i 8. -15+16i 9. —10+6i 10. —27+i
11, 16-i 12. —i 13. 3 14. -5i 15. 3a
16. 7K +ki 17. 14+5i 18. —12+6i 19. 0 20. —12i
2-3
1 (a) i (b) i © 1 (d) -i (e -i f -1
(9 -6 (h) i (i) 64 () (2%i°=—64 (K -2 (0 5
2. (a) =63i°=63i (b) =-55i"=55 (c) =8i''=-8i (d) =96i* =-96
e 1 (f) =i x(D)xi® = (-1 xi* =i (9 -18

A-2
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B2 Answer

(h) 35 (i) =-8°=-8i G) 27 (k) -8
n -72 (m) 8 (n) 65 (0) 220
2-4
1. —3+12i 2. —10+15i 3. -2+3 4. —7-5i
5. —6+14i 6. 20-24i 7. —8+16i 8. —30-15i
9. 6+16i 10. 12+6i 11, —42-30i 12. —56+28i
13. —24+18i 14. —105-30i 15. —8-4i 16. —64-224i
17. 9-12i 18. -5-3i 19. 576+ 360i 20. —4320- 3456i
2-5
1. 5+5i 2. 36+2i 3. —9+2i 4. -23-11i
5 1+18i 6. —60 7. 38-8i 8. 30i
9. 24-3li 10. —169i 1. 74 12. 153
13. —33+6i 14. —92+44i 15. 13+13i 16. —30+25i
17. 4 18. 4+25i 19. —55+48i 20. 13-84i
21. 58+44i 22. —66+488i
2-6
1 2_1% 2 3.1 3 .y 4 3.5 5 34
5 10 10 5 10 34 34 5 5
6. 7-6i 7 2.2 g 1.3 o 2.3 10, 243
97 97 10 10 5 5 5 10
11, -3_5 12 -2 13, - 10, 14, 1.3
2 2 53 53 109 109 13 13
15 81 16, 1-2i 17. 143, 18. —/3+4/2i
13 13 2 2 2
19. E"'&i 20. §+ﬁi
7 7 4 12
2-7
1 14—4 2. l—Ei 3. g—gi 4. —@+§i
2 17 17 5 53 53
5. 25, 6. -2 7. B3, 8 L2
68 68 55 55 19 19 5 5
o X8 9% 10. 1++/13 45,9, 1. Y6_19;
193 193 23 23 50 25
2-8
1 2 12-2i, 4 12-4i_6-2, 2 4 12-2 6-2_282 84,
" 6+i 37 3+i 10 5 " 6+i 3+i 37 5 185 185
2 7 -7+35 0 4 12+8, Ti 4 _—7+35i_12+8i__g+gi
" B 26 ' 2+3 13 ' T 5-i 2+3i 26 13 26 26

A-3
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B2 Answer

g L+l _6-20 3-i 2-i_-7+i, . I+i 2-0 3-i -7+, 1.
" 2+4 20 10" i-3 10 ' 2+4i i-3 10 10 5
4 6-2i 28+24i 14+12i 1+4i 8+15i 6—2i+1+4i_14+12i+8+15i_nggi
" 3-5 3 17 ' 4+i 17 ' T 3-5 4+i 17 17 17 17
g 3-2_ 3-2 1 7+3_-1+44%i  3-2i 743 1 -1+4%i_32 41,
" 9-6i 33-2) 3 2-5 29 ' 9-6i 2-51 3 29 87 29
2-9
@ a=-2, b=3 (b) a=1, b=7 (c) a=-1, b=4
(d) a=-5, b=-2 (9 a=12, b=-11 f a=1, b=-4
(99 a=-3, b=3 (hy a=1, b=4
2. (@ a=35 b=7 (b) a=-6, b=2 (© a=17, b=-1
(d) a=-5, b=-44 (6 a=2, b=4 (f a=3, b=-2
3-1
1. (x-2)(x-4) 2. (g+3)(g+16) 3. (a-2)(a+12) 4, (d-6)°
5 (k+3)(k-3) 6. X(x+6) 7. AIr-7)(r-3 8. (2x+11(x+1

9. (t-5)(9t-5) 10. (2f-5)(3f-2) 11. (u-2)(Bu+5) 12. Bw-T7)(W+3)
13. (5¢-2)(2c+9) 14. (3-2y)@A+vy) 15. (q+8)(q-5) 16. —t(t-9)(t-11
17. 2(m+2)(m+10) 18. 3(h+2)(h+1) 19. 5(3x+17)(x-1) 20. Iw-12)(w-1)

2 L(y-9(y-16 2 (¢-I0¢H19) 2B (CrIK 1Y A (I -2)

2. (Jy-3GHy-22 26. [(M?-m)—2][(m?-m)—12] = (m—2)(m+1)(m—4)(m+3)

3-2
4
1. 6 -2 2. -2, -9 3. 3 -18 4. 0, -2 5 —5,2
6. .2 7. 4 3 s 1 3 9o 1 0. 1 -3
2 9 4 4 3
11. —}, § 12. 0,36 13. —ﬂ, ﬂ 14 —§ 15. E,B
3 3 3 3 2 3
16. 1, -2 17. 4,5 18. 8, —g
2 2
3-3
1. 12,2 2. 0, -22 3 28 4. 2, —§ 5 —§, —1
3 6 2
6 —z, 1 7. 3, -1 8 -1,0 9 —g, -2 10 Z, !
5 5 5 4 3
11. -9, -8 12. 2,0 13. g, —§ 14. —3, —1 15. -1, -3
5 3 10 2
16. —1 17. §,1 18. 0, §
12 4 2

A4
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10.

11.

12.

3-5

10.

3-6

A2 Answer

a=1, b=5, c=-14; 2, -7 2. a=1, b=-9, ¢c=20; 54
a=4, b=-16, c=15; E E
2' 2
_8+a/—
a=12, b=8, c=15; 8_24 65 . nored roots YSHER
-3+ +
a=1, b=3, c=1; 32\@ 6. a=3, b=-3, c=-2; 3_(;/§
3 +
a=2, b=3, c=-9; >, -3 8 a-25 b_10, co1; ~120%Y0_1
2 50 5
7X2446x—21=0: a=7, b=46, c=-21: >, -7
10y?-37y-12=0; a=10, b=-37, c=-12; 4, 3 -
10 b
o)
+ q
5y?-y-4=0; a=5, b=-1, c=-4; =1‘1‘é§1= -2 &0
<
x2+5x-1=0; a=1, b=5, c=-1; 5429 =
2 0
&
—
o
[
_ _ o
23 2 3:6 3 3+3/3 A 5+4/21 5+417 =
2 4 6 )
wn
+ + + <
2432 7. nored roots B ER 8. 14242 7426 1)
2 7 5 £
9]
3+3/2 11. —72473 12. 3447 13. V347 14 @,—\@ =
2 12 3 2 5 kY
wn
9]
<
-5+
24 2 55‘6 3 342 4 —415i
3.4 6. 2, -3 7. 5. 8 141
272 3 4~ 4 3
1+26 10. 3+ 2V2i 1 1i33 12, 24203,
5 4~ 4 3
3,37, 1, LT 15. -1+ % 16, L4259,
27 2 4 10
5x2 +20x—225=0: 5-9 2. x2-12x+12=0: 6+2/6
2x?>+18x—-20=0; 1,-10 4. x?>-4x-12=0; 6,-2
5
6. x?-400x=0; 0,400

6x° —49x—-45=0; 9'_6

A-5



B2 Answer

7.

3-8
1

3-9

1

A-6

2x* -22x+60=0; 6,5 8.

x~}x=x+6
3

x=6 org x=-3

%(x +1)(5x+3) =36 4
x=3 or = x=—§ (rej.£)
(18+ X)(18— g) -18? 6
x=18 or & x=0 (%)

100 =2x+15

3x-35 8.

X=125 ordl x=-82 (e.4#)

Sam's age ETRAVAEHE =X,
X-(x=3) =[x+ (x-3)]

x=6 or B x=1 (r§.&)

. Samis6yearsold. 58 6 5%

(2)2 +(#)2 =73, x=32 or B x=12

" Thelength of the larger square
KIEATAMRBE = 2 =gom

(x+1)? + (2x+1)? = (3x — 4)?

(rej.4&)

. Thelength of the shortest sideis 8.
RAERERE 8.

1
X=7 orgf x=—
H 2

thelength of aside &% =xcm

x+11., ,x-3,, 2

— )+ (—) =X

(550

x=13 org x=-5 (rg.}%)

. The perimeter is 42 cm.
JEIFLZ 42cm -

X2+4x—-4=0; -2+22

score of James {EHHEYE S =X,
X(x—-2)=24
x=6 orm, x=-4 (rg.$s)
.. James scores 6 marks. {&HH7S 6 43 -
thewidth FEE =xcm,
X-bx =245
x=7 or&, x=-7 (rg.4%)
. Theperimeter [F5%
= (7+5x7)x2=84m
the smaller number #%/\G98 = x cm,
X-(Xx+2)=9(x+2)-28
x=5 org x=2 (rg.}%)
*. The smaller number is5.
B/ NBUE S

28X 100% = 2x%

x=20 or& x=-70 (rg.}%)
-, The book cost him $20.
FENEAR $20 -

2. thewidth FEE =xcm,
X+ (x+21)* =51°
x=24 orm, x=-45 (re.f&)
. Thewidthis FEREEE 24 cm.

4. thewidth FEE =xcm
(18+ 2x)(22 + 2x) —18x 22 =129

x=15 or& x=-215 (rg.f%)
" Thewidthis 1.5 cm.
FEER 1.5cm-

6. (- a)(x+40) = 450
x=50 orgk x=-90 (rej.$&)

Maths Skills for Senior Forms I: Algebra



4-2

B2 Answer

(%+10.5)(x—7) =612 8. x*+(x-5)? :%[10x+(x—5)]
x=24 or& x=-17 (re.#%) x=5 or g lezl (rej )
. Thetwo-digit number is 50.
R B 50 -

(@ A=(-57-4(1)(-7)=53>0 (b) A=(-2)*-4(6)(7)=-164<0

.. 2 distinct real roots FR{EFHEE IR -. nored roots YGHER
(0 A=(12%-4(3(12)=0 (d A=(-4)*-4(-5)(2)=56>0

", 2 equal real roots FfEFHEEER . 2 distinct real roots Fi{fEFHE B IR
(© A=(-11)*-4(7)(8) =-103<0 (f) A=0-4(4)(-1)=176>0

. noreal roots 1B . 2distinct real roots FE i fHFELE R
(@ 6*-4(-1)(k)>0,k>-9 (b) (=12 -4(k)(7) <0, k> 3—76
(€ k?-4(2)(32)=0, k=16 (d) 18%—4(-k)(-6)=0, k < %7
(© (-57-4(4)(-2k)=0, k= —g
@ (Bm)*-4(m+1(-2)=0, IM*+8m+8=0, .. norea solution Y35 EH K%
(b) (-6)*-4(@Bm+1D(7)>0, m< 2—21
(© (-2m)2—4m+1)(3-m)<0, 2m?—2m-3<0, .. 1‘2‘5 <m< 1+2ﬁ
(@ (-8)°-4(t)(8)=0,t=2,x=2 (b) 6°-4(3)(t-3)=0, t=6, x=-1
(© (t+2*-4(1)(36)=0, t=10 or 5 t=-14;

when’s t=10,x=6; whens t=-14,x=-6.
(@ A=(3a)*-4(3a+1)(-1)=(3a+2*>0 .. hasrea roots HEIR
(o) A=(-a)’-4()(a-4)=(a-2)*+12>0 .. has2distinct real roots GHHEER
@ a+p=-5, af=-7 (b a+ﬁ=g, aff=1 (© a+p=0, aﬁ:_g

) a+ﬂ:§, af=0 (& a+f=-2, aﬂ:—% ® a+p=-4, aﬂ:—%

(@ -60 (b) 343 (c —175 3. (a) 16 (b) -16 () -151
35 14
@ 7 (b) T (c) 50

A-7
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B2 Answer

4-3
1

A-8

o’ + B2 =(a+pB)’ -2ap

1 9 4
(@ 8 (b) 41 © 21 @ 17 (@ 4y O 33
(a=p) =(a+p)* -dap

191 1 73
@ 37 (b) -12 (oo 23 (d) TS (e 46 ) r
boo axP 2208 ooy g o (as p)l(a+ Y ~3ap)
a p afp

. - . 27 . 19 . 16
(@ ()-6 (i)378 (b) (@) _1?8 (ll)—la (© (|)—3
@ a+ﬁ=—g,wﬁﬁ6;W—ﬂY=W+ﬁf—&w:%?“:a—ﬁ:i%
(b) aZ_ﬂZZ_S(az_ﬂ):i%
(C) (az—ﬂ2)2:a4—2a2ﬂ2+ﬂ4, a4+ﬁ4:(a2_ﬁ2)2+2(aﬂ)2:%
3 2. 1 3. -10 4, -1 5 0 6. 10
T T
14 6 2

(@ x*+7x-60=0 (b) x*+8x-180=0 (€) 5x*-4x=0
(d) 3x*-8x-3=0 (€ 12x*+16x+5=0 (f) 8x2-58x+77=0
(@ x*-2x+7=0 (b) x*+3x-13=0 (€) 5x*-x+5=0
d) 2x*+x+9=0 (€ 6x2+14x—-4=0 (f) 14x2-21x-4=0
@ wm%l]:—%,productﬁ%:%, L 2x%+3x-1=0
(b) sumFl=2(a + )+ 2, product 1 = 4aff + 2(a + ) +1, .. x*—8x-1=0

(© sumFl=(a+ B)*—2ap, product &= (af)?, .. x> -13x+4=0
a+pf=-6, af=-11,
(@ sumFl=(a+pB)+2,productiE=af +(a+p)+1, .. xX*+4x-16=0

(b)

1
sum fll= ==, product = —, .. 11x*-6x-1=0
/¢4 /¢4
(© sumFl=xy(a+ B)° - 4apf , product Tt = —af,
X2 —M/Bx+11=0 or 8 x*+4/6x+11=0
2 4
3, —Z2 ap=-2,
a+pf 3 aff 3

a+pf
«

[27

419
(i) 35

Maths Skills for Senior Forms I: Algebra



B2 Answer

(@ sumFl=4-(a+p),product f=4—2(a+ L) +af, . 3x*-10x+4=0
(b) sumFl=af(a+ f), product T = (af)®, .. 27x*+24x-64=0

5-1

1 (a9 48 b -37 (0 % @ 15
2 @28 % © -1 @ -2
3 (3 0 ® 05 (© 27  (d) 4

(e f(-3)=1Lf(-1)=7,f(-3)-f(-)=11-7=4
(f) f(5)=-5, f(-9) =23, f(5)x f(-9) =-5x23=-115
4. @ g(-)=-2-3-g(-)=-3-(-2)=-1 (b) g(4)=287+g(4)=7+28=025

1, 7 1 7 7
© 9-2=-2-9(2x3=(2x3=6 (@ 9()=1.9)x2=1x2=2
_ _1094) _28 14 a0 10 10 1
© 9@=2o@=103 =11 () @=40_ =70,
5 (3 h(®=19+4n(3)=13 (6) h(l) = =5, h(=2) = —6.75, 2h(1) x h(~2) = 67.5
h2) _ 737i
© h@=-337=3"=_
5-2
L @0  ®4  ©4 (@ oo@-9@-=15
2. (@ % () hhO)]=h@)=29 () 83 d [h@)?=11% =121
3 @ olg@-gm=-1 ® olf@]-9@-7
© flg®)=f(-y=-7 @ f[g(§>]=f(—4)=8
@ floe2l-10)== 0 o-f@1-9-9-5
4. (@ H(7)=2f(7)xg(7)=-40 (b) H(@Q)=2f(0)xg(0)=12
(© H(-5)=2f(-5)xg(-5) =28
5 (@ R -=f(2)-39(2)=-7 (b) 6R(8) =6 f(8)-3g(8)] =1146
© R(D+f(-1=f(-1)-3g(-D+ f( )=-26
)
_fe_ _2_ %5 2 _ 2 __4
6 @ Q®= 2=10 O oG )—g(l)— R R T ST
2
5-3
1 3-8a(-2)=5La=3 2 5k(3)+k 80,k =5
3. 4(-6)>-b(-6)+(3-b)=142,b=-1 4. [-k-7C )][5 2= )] 17, k:_%?

A-9
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5, 2+218 8 o 130- ga+104a=-2
~(13+a 5
6. 8-33™111=19,3*" =1a=-11 7. 2a(8)+6(8) =2a(5)+6(5),6a=-18a=-3

8. k() 2= )2 k(—) 2(—7)2 —k 0,k=0

9. [k- (6)](6+k) <s4|<2 36 64k——10 or 5 10
10. %:i,lgeza—b){b:-? orfy 21
J(7)-b]* 84

11. [a+(6)]?+4a=-4,a’+16a+40=0,a=-8+2/6

5-4
(@ f(5k)=4-7(5k)=4-35%k  (b) f(-k)=4-7(-k)=4+7k
(©) f(5K)+ f(—k)=4—35k+4+7k =828k
n? 3n 2 _ An2
2. @ g9 ) Q@ ) -9(= )—£—? (b) g(=2n) =(-2n)" —9(-2n) = 4n” +18n

n> 3n 143n? 39n
(c) g(g)—g(—Zn):(S—— =)-(4n? +18n)——?—7
3. (@ h@Bm)=@Em-2°-3m=9m*-15m+4
0 h(m+2)=[Mm+2)-21*°-M+2)=m?>-m-2
(© h(m-3)=[(m-3)-2]*-(M-3)=m?-11m+ 28
l

s 1 s+1 1
b === C — _
25+2 s+1 (b) p(2s) S © p( ) +2 T 1+4s

2s

4. (@ p(2)=

5 (@ UKk)=q(k)-3r(k)=k?-3(k +18) =k? -3k —54

(b) U(3K) = q(3k) —3r(3k) = (3k)? —J(3k) + 18] = 9k * -9k — 54

(© U@k+1)=q(2k+2)—3r(2k +1) = (2k +1)> —J(2k +1) + 18] = 4k* — 2k — 56
6. (@ f(x=-)=x-D[(x-D-1=x-D(x-2)

(b f(2-x)=(2-%[2-x)-Y=(2-x)1-X)

© f(=x)-fx+D)==)[(-x)-Y-(x+D[(x+1) -1 =0
7. (@ T(2x)=[2(2x)+[(2x) +5] = (4x+1)(2x +5)

(b) T(x+5) =[2(x+5)+[(x+5)+5] = (2x +1D(x +10)

() T(@-2x)=[20Q-2x)+1[(X-2x)+5] = (3—4x)(6—2x) = 2(3—4x)(3—X)

5-5
. X X X
1. (@ Leti& x=2n, n:E; f(2><5)=4(§)—5,.'.f(x):2x—5
. X X X X x* L
b) Let# x=4m, m==; f(4x2)=2(5)"+6(5),.. f(X) = —+—=
(b) s 2 (X4) (4) (4) (x) 128 2

(© Let# x=-3k, k:—g; f(x)=[6(—%)+1]2—2=4x2—4x—1

(d) Letg® x=—, n=2x; f(x)=(2x)>-3(2x) +1=4x* —6x+1

NS

A-10
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(e LetE x=%, k =5x;

(f) Leti x=2m, m:%;

f(x) :E+5(5x) :g+25x
5x X

(%)? 8 x* 16

M= 1 «

A2 Answer

(@ Letigx x=m+2, m=x-2; g(X)=x-2)[(x-2)+2]=x(x-2)
(b) LetZ® x=n-9, n=x+9; g(x)=8(x+9)—(x+9)* =—(x+9)(x+1)
(© Letz x=k+1, k=x-1; g(x)=[3(x-1)-1*+6=9x> —24x + 22
(d) Letd x=4-u, u=4-x; g(X)=2(4-x)*>+7=2x>-16x+39

X

+1 X+1

(& Leti x=2k-1, k="_=1 g(0)=4C7)° -4 ) +1=x"

(f) Let#® x=2c43, c=2

(@ Leti x==, n==;

=

1
X)=—=+2=
p(x) < ™

2

2

3 X-3

g0 = (<22
» 900 = (A2

(b) Letdt x=—, n=—;

(N}

e =525

() Letd% x=—01, n:1+1;
X

p(x)=5

1 e x
$+1 1+x

M=%U—$U+D

(@ Letz® x=a+3, a=x-3; UX)=5(x-3)—(x—3)*=(x-3)(8-x)
(b) U(2a)=[(2a)-3][8-(2a)] = 2(2a—3)(4-a)
(© U@-D=[(a-1)-3|[8-(a-D]=(a-4)(9-2)

k

k

. k 2, 7
Let# k=3x, x=—; T(K)=2(2)*-7(2)+2==k*-—k+2
(@ Letaz X, x=25 T)=20)" -7(Q) +2=gk" - ok+

3
2 7 2 17 1
b) Tx+D)==(x+D2——(X+D+2="x>-"x-=
(b) T(x+1 9( ) 3( ) 9 9 g
X, 2,X., 7.,X X% 7x
9 T =22 -L&)+2=2 -2
(0 (2) 9(2) 3(2) B 6

all real nos. fiiEEEL
X>-7

2. all real nos. except 0
4. all rea nos. except 0

al real nos. except 3 EHE 3MIFTEEE

al red nos. FrEEH

al real nos. except 11and —8 Mu#h 11 f1 -8 HYFTE E

al real nos. except 6 and -3

all red nos. except g and -4 ZV@}E%*D AT EEH

all real nos. FTEE

7. x<8 8.

MUFE 6 71 -3 TR ER

13. all read nos. FTE &

AL OIFTE B
NELFE O I B

1
X>——=
2

14. al read nos. FTEE#

A-11

Maths Skills for Senior Forms I: Algebra



B2 Answer

5-7
1 (@ A®X) =2)3X)+205)(x)+2(5)(3x) = 6x> +40x  (b) A(5) = 6(5) + 40(5) = 350
() A(X)=6x"+40x =846, 3x*+20x—423=0, x=9 or X :—4—37 (CES)

.. dimensions of the base are EZ5H R~ & 9cmx27cm
2 (8 V() =kr(4)®=1927,k=3 (b V(%) - 372'(%)3 - %’T

(© V(r)=3ar®=6487,1r*=216,r=6
. height of the cylinder [EIfEfEAYE = 3(6) = 18cm
3. (@ D(2)=400(2)-20(2)% =720
(b) D(k —2) = 400(k — 2) — 20(k — 2)? = —20k > + 480k — 880
(©) D(K) - D(k — 2) = 400k — 20k ? — (—20k  + 480k —880) = —80k + 880
(d) D(k +2)—D(k) = —80(k + 2) + 880 = —80k + 720
4. (@ P(n)=T(n)+C(n)=1500+30n+30n—-5/n =1500+ 60n—5/n
(b) P'(n) =T(n)+2C(n) =1500+ 30n + 2(30n — 5/n) =1500+ 90n —10+/n
(c) P’(100) =1500-+ 90(100) — 105100 = 10400

6-1
1. @ [x|-3|-1] 1] 3 y
-4 -4]|-4]-4 7t y=2x+1
6+
o [x]-3]-1] 1] 3 st
-5 -1 3 7 4
3+
@I|x]-2]-1]0]1]2 2l
yl 6 | 0[-4|-6]|-6 7
7’5—57’35—312’3 567X
X
i y=-4
—6+
aly=Ex-3x-4
2 @ | x|-2/0][2]4 b | x| -2] 0| 2] 4
y|o]4]8]12 y |15 -1 7 | 39

A-12
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@ (b)
y
N
=4 30
3x
¥ %
9 3
45 2. 15 3. 052 4, -2,3
2 6. -1,1,15
y =x*—3x+1 2 0
EEEEl =5 i
SEEEL ) y X' —4x+3 i
\ I y - 2.5
y=2
X i3
1 H ﬁ I
(@ x*-3x+1=5;draw @£ y=5;
rootsfil: -14. T
(b) x*—3x+1=2; draw#gE y=2;
rootsfR: -0.3,3.3.
2 __ .
© ();ra,vs%ég y=ij2J;2; (@ x°-4x+3=7;draw g y=7;
rootsfR: —0.4,2.4. rosot i 24.
—_— b) x’-4x+3=3;drawj{g= y=3;
(d) x*-3x-15=0, x*-3x+1=25; ®) Y

rootsfR: —-2,0,2.

draw #&3& y=25;
roots fi: —0.4,3.4. (© x®-4x+3=-x+1;
E— draw &= y=-x+1;rootf: —2,1.

A-
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A2 Answer

7-1
(@ Y& upward A |, 7 (b) NAE
() Y &, downward 7], O (d) Y &2, downward [&]F, 5
(e) Y &, upward 4] |, 3 (f) Y &, upward [a] E, —g
2. (@ x=-7 ) x=% © x=0 d x=-1
3 [@ ] (b) i (0 (d)
y = x? +16X + 64 y=—x>+3x-2 y:_BXZ_%XJr% yzixz—%x—lZ
0] upward [a] | downward [a] downward [a] upward [a]_|
. 12
(i) 64 -2 5 -12
_3 __9 _
(iii) x=-8 x—2 T, x=1
7-2
1. (@ A=(-8%-4(1)(9)=28>0;2 (b) A=(6)?-4(-3)(-4)=-12<0;0
(© A=(8)>2-4(-2)(-7)=8>0;2 (d) A=(-12)?—4(-4)(9) =288>0; 2
(& A=(2)%-4(5)(8) =-156<0;0 (f) A=(-10J3)*-4(25)(3)=0; 1
15 5 3
2. (@ 12,4 (b) 0,6 (© L-7 (d) >3 e x=7
() nox-intercepts i X i @ -4:VZ  (0) 1>
7-3
1. (3 (b)
(©) (d)
(e

A-14
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13.

15.

@

(c)
(@ max. pt. #KE; = (8, -6)
() max.pt. FAE: =(-2,3)
(@ min.vaue t/ME =7, x=6
(¢) min. value f/|ME =-8, x=0
(@ max.vaue fiKfEH =1, x=3

max. value FK{E =-8, x=-5

max. value M ARfH =-8, x=-7
max. value #iA{E =0.6, x=0.3

min. value /M =-8+n, Xx=—

y=(x-2%+1; 1
y=(x+9)*-83; -88

1, 123 123
=(X—— _7; R
y=( 2) 4 4
y=2(x-3%-11; -11

3, 11 11
y=3 2) 4 4

1. 1, 49 49

y 3( 4) 48 48

3 23 3 23
=5(x+ ) -2 (——,-—
y =X 10) 20 (10 20

1, 38 138
=3(x—2)" +—; —, —
y=3 3) 3 (3 3)

y=—(x+2)?2+5; 5

(b)

(d)

m (f)

10.
12.
14.

16.

(b)

(b)
(d)
(b)
(d)
(b)
(d)

max. value fliAfl = —b+2, x=-2
3 m

y:
y:

y:
y:
y:

y:
y:

y:

B2 Answer

min. pt. f/NEE = (3, 4)

min. value /Ml =-17, x=-3
min. value fi/]ME =0, x=4
max. value i KfE =7, x=-2

max. value FiAfE =-13, X :%

min. value /M =-3, x=1
min. value #i/[ME = k?+3, x=b
n

(x+8)%; 0
(X_l)z_g; _g
2 4 4
(X_Q)z_@, _@
2 4 4
Ax+1)?+9; 9
ax+ DB, 18
2 2 2
§(x+5)2—3—1; _3
5 2 2
3 3 33
4x+3)2+2; (-=,=
( 4) 1 (44)
%(x+2)2+3; (-2,3)
y=—(x-4)?+13; 13

A-15
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3. y=—(x- 6)2' 0 4 y=—(x+9)2' 0
25 25 4 41
5. =—(x-2)*+ — 6. =—(x 2 —; =
y=—(x- 2 2 y=-(x+ D+ 2
7. y=-2(x- 6)2+69 69 8. y=—3(x+1)2+10, 10
47 47 5
9. =- i = 10. =-4 )2 +41; M
y =-3(x+ ) + 1 2 y (x+2) +
11 y=-2(x+ )2 123 —1—23 12. y=—3(x+1)2+1; 1
1 , 41 41 31, 31
13, y=-5(x—-—) +—; — 14. y=-2 -=
y =S 10) +20 20 y (x+ ) 8’ 8
15 y——é(x+8)2+28' 28 16 y——f(x—7)2+—' i
' 2 ’ ' 3V 20 2" 2
7-7
min. or max. value corresponding value of x
R/ N HFER X B
1 y=(x—g)2+2 min. i/ = g x:g
2. | y=-3(x-1)%+10 max. fEk =10 x=1
3. | y=-2(x-2%+8 max. HiA =8 X=2
4 y=(x—g)2—% min. fi/h = —% x:%
5. y=(><—g)2+§ min. i/ = % ng
53 53 7
. y=—(x— +— max. ik = — X=—
6 ( ) 4 TV 4 5
9 9 1
=-2 =24 =2 ) = = Fp—
7. y (x+2) +2 max. A > X 5
1, 59 59 1
) =-3(x-2)" -— max. fiK = —— X==
8 | y=- 6) 1 LIV T 5
9. | y=(x-2°%-1 min. f&/\ = -1 X=2
10. | y=(x-3?%-13 min. f/)\ =-13 x=3
3 9 . 9 3
. =2(x+2)*+ = min. fizh = = -2
11 y=2(x+ 2) + > in. /)N > X 5
12. =%(x—2)2+20 min. fx/N =20 X=2
7-8
x-intercept(s) | y-intercept Vertex
x filiE y bR JHEL
Lo |y=(x+3°-1 -2,-4 8 | minpt fi]E = (-3 -1)
2 =(x-2°-4 0,4 0 min. pt. fi/NEE = (2, -4)

A-16
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3, 7 no x-intercepts 3 7
. =—(x-2)" —- ; - max. pt. gL =(=, ——
S R U S R L T ARG D)
3 49 5 . 3 49
. =2(x+2) - = 1,-= - min. pt. fi/NEE = (==, ——
4 y(4) 3 > 5 pm/J\ﬂi(4 8)
1 359 .
y =-6(x—-—)*>———| no x-intercepts _ 1 359
. . - max. pt. o= (=, ——
° 2 24| g | W PeBIAE = 72
1 49 5 2 1 49
) =-9(X+2)% +— -=, = max. pt. #iAEE =(-=, —
6y(2)4 3 3 10 P’fﬂjiﬁ(24)
7. | y=sx-1y 1 2 | min pt fhes = (20
' 2 2 T 2’
8 |y-axi2? 23 Cos L? 7| minpt N = (-2,-29)
32,41 15++/205 3 4
0. =-5(x-=)°+— il i - max. pt. AR = (=, —
y ( 2)+4 10 1 pt. A E (2 4)
5, 34 5+/34 5 34
10. =-3(x—=2) " +— 3 max. pt. AR = (=, —
y3(3) 3 3 D’FLU(E(S 3)
7-9
1. C=6(x—80)2+ 2600
*. The minimum production cost is $ 2600. gz AE $ 2600 -
2. (@ P=-2(x-17)2+1278. .. 17 products should be sold. 75 17 {154 -
(b) $1278x1000 = $1278000
3. d=36t-3t2=-3(t—6)>+108
". The greatest height is 108 m and the time is 6 seconds.
FUERY A By 108 m > EERVIRHRT R 6 7 -
4, Letthetwo numbersbex and x — 10. %34 FH80E X f1 x — 10 »
x(x—10) = (x-5)*-25
. Thetwo numbersare 5 and -5. 8k 51 -5 -
5. Let the length be x cm, the width be (15 - x) cm. £ x cm > FEEE(A5-x)cm -
(15— X) = —(x — 7.5)2 +56.25
. Themax. areais 56.25cm?> I KififEE 56.25cm? -
6. Let thelength be x cm, width be (22 — x) cm. % EE R x cm > FHE(22-x) cm -
X(22-x) = —(x-11)* +121
- Themax. areais 121 cm?’. A ERE S 121 cm? -
7. (@ A=36x-2x?
(b) A=-2(x-9)2+162 .. Themax. areais 162 cm? - AmEHE 162 cm? -
8-1
1. -3x*-2x° 2. 2x®*-2x*-26x+8 3. Ax*+7x3+20x% +27x-14
4. 6x3-29x*+30x—7 5. -—5x*-53x>-67x+8 6. Xx°®+3x*—2x*-6x
7. —x*—x*+3x+9 8. 6x*-5x>-19x-6 9. 2x*-5x*+2x+10

A-17
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10. 15x* -18x° +56x% —54x + 41 11.
12. x° —5—3?x2 +51x-33 13. x° +::”—23x2 -5
15. -3a®-7a-6 16. —6x%+12x-1
18. —4x*-7x+50 19. —3-3x*-13x°
8-2
(@  (x-7)(x-3)+2=x*-10x+23 (b)
©  (x+3)(3x*-8)-8 (d)
=3x*+9x?-8x-32
(8 B-x)(-x*+6x-1)+23 )
=x*-8x%—6x? +49x+15
(@  (x*+x-5)(3x*=7)+(-6x+1) (h)

=3x*+3x*-22x? -13x + 36
f(X)=(-2x+5)(x—1) =-2x* + 7x -5

—12x* —24x3 + 68x? +50x —89

14. x®+x+16

17. y?+16y-9
20. —13x3+5x*+2

(2x+1)(x+5)-9=2x> +11x— 4
(1+2x)(x* —=9x+3)+ 0

=2x* +x3-18x* —-3x+3

(X2 =3x+D(4x+8)+7

=4x% - 4x? - 20x+15

(2x% —6)(=2x2 +9x +1) + (4x +18)
= —4x* +18x° +14x? —-50x +12

B f(x)=(@2x*+3)(3-x)+1=—-2x>+6x*>-3x+10

(©  f(x)=(-x*+8x+9)(2x+5)—6=—2x> +11x* + 58x + 39

(@) f(x)=(x*-5x*+12x+ 7)(x* =3) = 9x = x* = 5x* + 9x® + 22x? - 45x — 21

(8 f(x)=(2x>—8x+10)(x? +8x—7) + (4x—1) = 2x° +16x" — 22x° - 54x* +140x — 71
() f(x)=(6x*—6x+7)(2x* - x+9) + (5-3x) =10x* —17x* + 65x> — 64x + 68

8-3
1. x-1 2. 2x-7 3. —3x*-5x-7 4, 4x*-5x+2
5 3x*+x-6 6. 7x°-6 7. 4Ax*-3x 8. xX*+2x+7
2
9 3x2+%—x+% 10. x*-2x*+3x-1 11. -3x*-2x-6 12. 2x3+x%—x+1
13. x*-4x+3 14. 3x?-5x+13 15. 3x®-5x+1
8-4
1. x*+6x+4...19 2. Bx+22..119 3. x?+23x+250.....— 2267
4. 3x*-5x*+x-6.....—30 5. 2x2—gx+%....—4 6. —-2x*+2x*+3x-7....-1
x* X3
7. 3x-1...3x 8 7+§+1 ..... 6 9. 4x-8...13x-26
2 1 5 7
10. 7x+31.....140x - 219 11. —x°-14x-148....1621 12. 3x—§ ..... EX_E
8-5
20 2. 26 3. -10 4, 67 5 -9
! ;% 103 . 1173
4 ' 9 8 625
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8-6

Inthisexercise, let theremainder be ax +b. FEILBRE N » 2frERax+b -

1. a+b=6..(0), 3a+b=24...(2); ..9x-3

2. —-2a+b=5.(), a+b=11...(2); ..2x+9

3. x2-4x-5=(x+1)(x-5); —a+b=-13..(1), 5a+b=461..(2); ..79x+66
4

2x2 +x-3=(2x+3)(x-1; —ga+b:0...(l), a+b=5.(2); .. 2x+3

5. 4x*+8x-5=(2x-1)(2x+5); %a+b:8...(1), —ga+b:8...(2); -8

1. k=-8 2. m=3 3. p=24 4, a=-2,b=-5
5 m=-51, n=-11

8-8
1L (b, (d)
2. @ f(xX)=(x-2)(x+3)(2x+5) (b) f(x)=(x-2)(x-3)(2x+1)

(© f(xX)=(x-2)(5x-2)(3x+1) (d) f(x)=3(x-2)(2x+D(4x+3)
3. x+1 isafactor £KF? | 2x-1 isafactor KT |
@ f(-1)=0, ..yes& f3)=-26=0, .noRE | F(X)=X-D(x+1)(2x+3)
(b) f(-)=0, .yesi& f(3)=0, ..yes;& f(x) =(x+D(2x-1D(x-7)
(©) f(-1)=0, ..yesi& f(1)=525=0, ~noAE | f(x)=x+)(Bx-2)(Bx+3)
(d) f(-)=-63=0, ~nofg| f($)=0, ..yesi& f(x) =(2x-D(4x+1)(x—6)
4. (@ (x-1(x-23)? (o) (x+3)(x+1)(2x+3)

(© (x=-2)(2x+DH(2x+73) (d) (x+D2(x-6)(x+9)

2 3 1

5 (@ -516 b) 841 (9 -24 -3 @ -2 -2 3
6. (@ m=-8 (b) g=10 (c) n=3
9-1
1 (a8 7x°yz3(7xz-16y°) (b) 11p*g*(3p*+59* -9p%q®)

(©) a®(5c*—6a®b?+60abc®) (d) 4mn?(7m? -10-14m?n?)

(& (m’-n)(24-n) () (p-a)(p*+a)

@ 5(x+y)*(3x-vy) () 9(x—y)(5x—2xy +2y?)

(i) 12b(a-b)(b*-6) () 5Sb(a—b)(4a®—4ab-5h)
2. (@ (a+h)(a+2) () (x+y)(x*-y) © (x*-2)(7x-6)

(d) a(l5h®+5ab-45bc-a)  (¢) (3+b)(l-a) ) (pP-9*)Ba-p)

@ (s*+2)(s+2r) (h) (3-9)(g-5h) (i) (b-c)(a+3-b)

() (*-4-6y)(y-2x)
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9-2
1. (@ (y-5? (b) (2y-11(2y+11) (© 2(1+3x)? d (p*+q?)?
(€ 3(r2-2s?)(r?+2s%) (f)  4(c—3p)(4b+c)
(h) =(m+3?2-22=(M+3n-2)(m+3n+2)
(i) =(f-69)°-6°=(f-69-6)(f-6g+6)
() =W?+2v>)>—(uv)® = (U +2vZ —uv)(u® + 2v2 +uv)
2. (@ (3a-b)(9a®+3ab+b?) () (x+2y)(x* —2xy +4y?)
(©) (mn-6)(mn?+6mn +36) (d) 5(2p+1)(4p?-2p+1)
(& =(B+2x-1[25-52x-1)+ (2X—1)2] = 2(X+2)(4X2 —14x+31)
() =23y +D-yl[Ay+1)*+3y(y + 1) +y*] = 2(2y +3)(13y* + 21y +9)
@ =[(x+3)+x=-2[(x+3)* - (x+3)(x-2)+(x—2)] = (2x +D(x* + x+19)
() =[(2x-1) - 1-3)][(2x —1)% + (2x = 1)(1—3x) + (1— 3x)?] = (5Bx — 2)(7x* =5x +1)
() =[(2y —4x) + Bx +3Y)I[(2y — 4x)? — (2y — 4x)(3X + 3y) + (3x + 3y)?]
= (5y — x)(7y? +8xy + 37x?)
() =2(x®)% - (4y®)%] = 2(x* — 4y?)(x* + 4x*y? +16y7)
=2(x - 2y)(x + 2y)(x* + 4x?y? +16y*)
9-3
1. (@ (2x-5)(x-1 (b) (BM-2)(m+9) (©) (y+32)(5y+22)
(d) (xy+2)(7xy +6) (e -(a-2)(%a-4) ) @2x+3)(7-3x)
(@ 7(x-y)(x+5y) (h) 4(2p-7)(3p+D) (i) (3b+4)(9-8n)
() @m*-1(2m-3)(2m+3)
2. (@ =2 -20+@Bx2-3)=2x(x* =D +3(x* -1 = (x+D(x-1(2x+3)
(b) =(x*=x)—(6x+6)=x(x+1(x-1) —6(x+1) = (Xx=3)(x +1)(x+2)
(00 (x+Disafactor KT, .=(x+DBx-D(x-3)
(d) (x-Disafactor EHEF, ..=(x—-1)(x+6)
(e (x+disafactor KT, .=(x+D(x-7)(2x-1)
) (x-3)isafactor ZET, -=(x-3)(2x+1)(5x+3)
(9) (x+2)isafactor EKX T, .=(x+2)(4x+1)(3x+2)
() (2x-1isafactor BET, .=(2x—-1)(3Xx—-1)(3x+2)
9-4
H.C.F. = 48x%y?, 2. H.CF= abc,
L.C.M.= 288x°y‘z L.CM.= 72a’’c’
3. HCF= 2x(3x+1), 4. HCF = 1-x,
L.CM. = 12x3(3x+1)(x—4) L.CM. = 8(x+4)*(1-x)°
5 H.CF= x+3, 6. H.CF.= a®+3ab+9b?,
L.CM.= 5(x+3)? L.CM.= 2(a—3b)(a®+3ab+9b?)
7. HCF= 2(x+2), 8. H.CF= 2x-3y,
L.CM. = 12(x +2)%(x+3) L.CM.= (7+2y)(2x-3y)(7x-2y)
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9-5

10.

12.

13. =

14. =

15. =

16.

17. =

18.

B2 Answer

H.C.F.= 5x-4y, 10. H.CF= x+4,
L.CM. = a(5x—4y)(2a+ y)(x+Y) L.CM.= (x-2)(x+4)(2x* —x-2)
HCFE = x+1, 12. H.CF = 3x*-2x+4,
L.CM.= 2(x+1)(2x-3)(2x +1)(3x - 2) L.CM. = (x=1)(4x+1)(3x* - 2x +4)
7 , 3+ s _4 P
6x+2 X X+1
X—4 6. x=7 7 3X+2 8 5x-3
2x-1 3 4—-3x 5x+3
—3a+2b) 10 2 1, 122 10, X2
2a 5b n+4 2
2 14 3X(7y —2x) 15, 2 16. 2X+3
2y 2x-3
:i+E:Q 5 _2a 3 2a-3 3 :2(x+3)—3(x+2): -X
6x 6x 6x T Z? Z? 3 ' (x+2)(x+3) (x+2)(x+3)
=8x—2(x—3): 6(x +1) 5 X—4 6 -3
(x=3)(x+3) (x-3)(x+3) T (x-2)? T Bx+1
=2—5(x—2y)_2—5x+10y 8 =9x—2(x+7)_ 7
(x—2y)? (x—2y)? T (x=2)(x+7) x+7
_ “1(x-D+x+4 -5 B 5
T(@2x-3)(x+H(x-1D) (x-D(x+4) ([1-x)(x+4)
:7(k+3)—2k _ Bk+21 1 :2x(x+l)—x(x+3)7 X
k(k+3)?  k(k+3)? X =D(x+D(x+3)  (x+D(x+3)
_T(x+D-3(2)(x+2) _ 1
T 2(x=5)(x+2)(x+1)  2(x+2)(x+1)
o 32y-x)-2y-x) _ 4y —x
6(y —x)(2y - x)(x+2y)  6(y —x)(2y - x)(x+2y)
2x+3(x-1) 5x-3
=D+ x+D) (X=X +x+1)
4(x+4y)-3(x-3y) X+ 25y
C120x+ Y)(x=3y)(x+4y)  120x+ y)(x—3y)(x+ 4y)
_ 1 4 (X +5-4(xx+1) 1
T (x+D(x-D(@x+5) (x-D(@x+5)?2 (X+D(x-D@x+5?>  (x+1)(x -1)(4x +5)°
3(x+2)-2(x+3) B X
T(x+)(x+2)(2x2 -3 +2)  (x+2)(x+3)(2x% —3x +2)
_ 1 2 X x? +5x—6 B 1
_(x+6)(x—1)'(x+3+x—3)_(x+6)(x—1)(x+3)(x—3)_(x+3)(x—3)
1 x-1 3 x2—6x-7 1

19 Tx+D(x-7) x+3_x—2):(x+1)(x—7)(x+3)(x—2) T (x+3)(x-2)
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B2 Answer

9-7

10.

12.

10.

(xX-7)(x+2)(x-1) 6

S ) 1 3 2 45X

15 2 n- 5-x

X+3 b(1-a) 2x-1

= 2Lb) 7. 8. 5(x+1)

_A-xx-3 1 4-x 2. =x(x—1)-M=x2(x+l)

X-3 x(x+1) x(x-3) 2X—(x+1

(v oy x+D@2-X) e

=(x-2)(x-7) —3(2—x)+(2x+1) (x—=2)°(2x+1

_3(x+D)-(x+3) x(x+3) _ 2x?

T (x+3(x+1D)  x+3+x  (Xx+1)(2x+3)

_X(x=7-61-x) (7T-x)(x+9) _(x=-3(x+2) (7-x)(x+9) _(x+2)(x+9)

T @=0x=7)  (x+9-x(7-x) @-x(x-7) (x=-3>  (x-D(x-3)

C1-3(x+1)  —(3x+2)  3x+2 ;.1 2 3 2+

C(x=2)(x+D)  (x-2)(x+D) (2-x)(x+1) " Xx+3 x x+3  x(x+93)

_y+4x 4y y 9 —x_2. X o x(2-3x)-2x _ 3X°

©8x2 y+4x 22 o 2-3x  2-3x  3x-2

IRV (- +x? 2x-1 11 _2-x-X X(x+2) _2(1-x)(x+2)

- x2-1  x2-1  x*-1 Cx(2-%) x-1-2x  (x=2)(x+1)

_X+y y-x* xy _y-=x? _22x+)(x+3)  x*-4  x-2

oy X x2-y? x-y C (x+2)(x+3)  2x(2x+1) X

x=-11 2. x=-3 M:;Z X =-3 or & x=§
X(x—3) 3 2

x=-1 5. 10=(2x-1)(x-1), x=3 or 5 x:—g

Sx=3-2¢+3) 3 y_ 3 ormg x=-1

(x+3)(x-23) ' -

(x—l)(4x—7)+2(x+1)(x+2)_2 x=3 or g x——§

(X+2)(4x—T7) ST )
x(2-8x) = (5-2x)(3x+1), x=-5 or & x=—%

(5X+20+4x+4)(x—2) =3(x* +5x+4), x=4 or & x=—2
2

9(x-1) - (6x+2) _1, Xx=4 orgf x=-5

A-22
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10-1
1
1 Xx=4 2 X=-2 3 y=-——
19
6. k=2 7. x=14 8 x=1—:
11. a=0 12. x=—§
3
10-2
1. x=7 2. y=0 3. k=2
6. y=5 7. k=5 8 n:—%
11. x:—1 12. x=B
7 5
10-3
16 7
1. x=2, y=5 2. X=-—,y=——
y 5 y 5
2
4, x=3, y=1 5. x=—§, y=0
2 1
7. x=0, y=3 8 x==, y=-=
y 5 y 3
10 X—E, y:l
10 10
10-4
1. x=5, y=12 2. x=-2,y=3
4, x=2, y=5 5 x=-3, y=5
11 6
7. x=-6, y=5 X=—"" y=_2
y 25 Y%
2 1
10. x==, y=—-=
3 y 3
10-5
1. x=1, y=0 and )z x=-1, y=-2 2.
3. x=-3, yzg and Jz x=14, y=7 4,
3 15
5. x=4, y=0 and X=—, Yy=—" 6.
y )4 > Y=
7. x=12, y=6 and }z x=-6, y=-12 8.

A2 Answer

N Ao

10. y=

62
6. x=—-——, y=-14
3 y
7 3
9. X=—7, y=—
3 y 2

no real solution 45 BB
x=0, y=2

x=0, y=2 and x x=2, y=0

x=-7, y=3 and ¢ x=5, yzg

A-23
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B2 Answer

1 7
9. x=4, y=—= and X=—, Y=
y 5 4 5 y

3
1. x=1, y=-2 and} X=—, y=
y yd 3 V71

13 23
10. x=1, y=-1 and X=—, y=——"
y & 17 y 17

12, x=-1, y=2 and Jz x=-4, y=-10

NN

w

13. x=-5, y=—4 and x x=1, y=0 14. x=1, y=-1 and z x=-4, y=-3

10-6
1 19 4
1. x=-=, y=2 and X=—, y=— 2. x=-3, y=-2 and X=2, y=2
5 y 4 10 y 5 y 4 y
3. x:g, y:—:—l3 4, nored solution &5 EHfE
2 1 3 1
5. x=-=, y=0 and X==, y=— 6. x=-=, y=1 and x=1, y=2
5 y yd 5 y 10 5 y pd y
7. x=2, y=4 andx x=-4, y=-2 8 x=1, y=-1 and x x=-1, yzg
10-7
1. (@ drawiE y=05; x=31 org -1.1 (b) drawE y=2x-7; x=2

() drawdE x+y=-1; x=2 org -1
2. (@ draw®E y=-2; x=28 org{ -1.8
(b) draw & 2x+2y=1; x=29 org -0.9
() draw i y=3x+5; norea solution 215 & #fi#

10-8
1. (@ -2=x>-9x-5x*-9x-3=0 (b) 5-3x=2x>-7x,2x*—4x-5=0
© XLZE’=2x2+5,4x2—x+4=o @ 2ol ai23¢-11x+7-0

2. (@ y=(@2x-8—-(-2x+11), .. 4x-y-19=0
(b) y=(2x-8)-(3x-9), .. x+y-1=0
(©) y=(2x-8)+(2x+8), ..4x-y=0
(d y=(2x-8+@-4x), .. 2x+y+7=0
(€ y=(2x-8)-(4x-2), .. 2x+y+6=0
(f) 2y=2(2x-8)—(-5x-2), .. 9x—-2y-14=0
(g9 5y=5(2x-8)—(7x—40), ..3x-5y=0
(h) 3y=3(2x-8)+(6x+1), ..12x-3y-23=0

Maths Skills for Senior Forms I: Algebra

10-9

1. (@ x*-8+3=0 (o) x?-3x+11=0
A=(-8)7-4(1)(@Q)=52>0 A=(-3)2-41)@1)=-35<0
. two intersection pts. {5 B . nointersection pts. 135 %8k

A-24



(© x*+3x+9=0
A=3 - 4(1)(9) =-27<0
. no intersection pts. @G5 EE
x*—(k+1)+9=0
wA=0, . (k+D)*-4(D(9Q) =0
k?+2k-35=0, k=50r -7
() —-x*+kx+k-3=0
wA=0, . k*-4(-D(k-3)=0
k?+4k-12=0,k=2or -6

x?2+3x-3-k=0
wA>0, . F-41(-3-k)>0

4k +21> 0, k>—%1

4 (@ 2x*-k-6=0
v A<0, . 0°-42)(-k-6)<0
-k-6>0, k<-6
10-10
1. thetwo nos.ZZRR# =X,y
X+y=22— (1), xy=85— (2
. x?2-22x+85=0

. Thetwo nos. are 5 and 17.
HREUE 5117 -

3. larger o KAYEE =X,
smaller no.g/ NvEL =y
X*+y?=218— (1), 2y=x+1— (2)
o 5y?—4y-217=0

~.Thetwo nos. are 13, 7. e 13,7 -

(rgected i~ -2
5. length £ = x cm, width f[% =y cm
2(x+y)=72 — (1), xy=224 — (2
x? —36x+224=0

.. Thedimensions are 28 cmx 8 cm.
R~J& 28cmx8cm -

B2 Answer

(d 2x*+7x-22=0
A=T?-4(2)(-22) = 225> 0
. two intersection pts. R 1{E %S EL

(b) kx*+(k+1)x+1=0
wA=0, o (k+D)*-4K)@)=0
k?-2k+1=0, k=1

d) kx*>+(B8-Kk)x+(k-8 =0
wA=0, - (8-k)?-4(K) (k-8 =0

—3k?+16k +64=0, k:—g or 8

(b) 2kx*-7x+4=0
wA>0, o (=7)2—4(2k)(4) >0
-32k +49> 0, k<4—9
32
(b) kx*-2kx+7+k=0
T A<O. L (-2K)? —4(K)(T+K) <O
4k? —28k —4k? <0,k > 0

. larger no. B AHIEL =X,

smaller no.Bg/ N8 =y
x=y+2— (1), xy=624 — (2)
y>+2y-624=0

.. The two nos. are —24, —26 or 26, 24.
N EE—24, —26 B} 26,24 -

. length £ =xcm, width B =y cm

xy =192 — (1),
- x? =576
.. Thedimensions are 24 cmx 8 cm.
R~f& 24cmx8cm -

xI3=y — (2)

. lengths of the shorter sides %538/~

=xcm,ycm
x—-y=21 — (D
X+y?=39" — (2

sy +21y-540=0
.. The lengths are 36 cm and 15 cm.
EEE36cm K 15¢cm -

A-25
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B2 Answer

7. origina no. of children JFizk A8 =x,
original no. of candies each gets

JFREEAFT SR =y

Xy =192 — (D
x-2)(y+16)=192 — (2
x> —2x-24=0
.. There were 6 children originally.
JERAI N By 6 -

9. larger no. RIS =X,
smaller no.B5/NEk =y
x-y=03, x=y+03 — (1),

023 xoy=3y — @
y X
- 10y?+3y-1=0

. Thetwo nos. are 0.5, 0.2 or -0.2, —0.5.
R EE 0.5,0.2 5 -0.2,-05-

10-11

1. length of rectangle £ HIEHIEE =xcm,

width of rectangle £ HEHIFERE =y cm
2x+y)=54, . x=27-y — ()
Y -y(x-y)=108 — (2)
y2-9y-36=0
". The side of the squareis 12 cm.
IETTRH#EE 12cm -
3. tensdigit 7 =x,
units digit {7 =y

X=y+3 — D
6xy — (10x+y)=8 — (2)
. By?+7y-38=0

- Thenumberis52. EZ8(E 52 -

5. lengths of diagonals ¥} AR
=xcmand fz ycm.

(g)2 +(%)2 =20%, x*+y*=1600— (1),

Yoz, =" @
2 X
- x* —1600x? + 7682 = 0
.. Thelengths of diagonals ¥t i EE
=32cmand kz 24 cm.

A-26

original no. of classes [ skEEEL =X,
original class size JFARGHFAS =y

Xy = 240 — (1)
x=3)(y+4=240 — (2
x?-3x-180=0

.:. Originally there were 15 classes, each of
16 students.

A 1581 YL 16 A -

10. original base area JFAREYE IR = x cm,

original height [ 3= =y cm

’%’:240 — @
(X+4)(y_5) :240(1_1)

3 6
xy—-5x+4y=620 — (2)

. x?2-20x-576=0
. Thebase areais JE[iifE )y 36 cm?,
the height is & & % 20 cm.

2. theman’sage now BT SHIER =X,

daughter’s age now 2 ELH A H4ERE =y

Xx=2y+11 — (1)
(x—5)(y—5) =480 — (2
y2—-2y-255=0

. Heis45 now, and his daughter is 17.
BF5 A5 0 K 17 5% »

. tensdigit +f7 =x,

units digit fEfi; =y

10x+y=xy+59 — (1)

10y + x = (10x +y) —45,

. y=x-5 — (2
x> —16x+64=0

~. Thenumber is83. %84 83 -
speed of the outward journey and

. the return journey Hi#8 K [alF2 R

=xkm/hand } ykm/h
X=Yy+10 — (1)
80,80 ,5 y+x 11
Xy 60 Xy 300
. 11y* - 490y -3000=0
.. The speeds of the outward journey and
the return journey are 60 km/h and 50 km/h.
HH 2% R EIRE E5R EE J2 60 kmvh 2 50 kv/he

— @
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7. no. of apples BEERATHE =X,
cost of an apple EHEFEREA =$y;
320

Xy = 320, y:T — ()
(X—50)(y +04)=420 — (2)
. 0.4x* —120x —16000 = 0
.. He bought 400 apples.
i AT 400 fESER -
11-1
1. (a8 k=5y=5« (b)
2 @ () k=i, y=1ix (ii)
_3, y_
® O k=2 y=>x G
3. @ yox, y=kx (b)
@ yxs, y=% ©
X X
11-2
1. (3 k=12 y:% (b)
2 (@ () k=20, y:% (i)
. 8 8 )
® 6 k=2 y=2 @
k
3@ yx—, y=— ()
X X
© yoet, y=% (@
X X
11-3
L@ y-3 ® y=2
X
2 (3 8 b 12 (© 180

A2 Answer

8. AQ=xcm,AB=ycm

(72-x)y=480 — (1)
x5 e

S X2 —T72x+1152=0
. The area of AQAB is 480 cm? or 120 cm?.
AQAB IJififE & 480 cm? Bk 120 cm? -

k:%, y:ix (c) k=6,y=6x
y 2 6 10
X 6 18 30
1 9
3 - —
y 3 2
X 2 2 3
9
yoox?, y=ke © yoix, y=k¥x

yoo(X+2), y=k(x+2)

8 4 4
k=8, y=— ) k==, y=—
y=" (© 3 V=3
y 15 10 4
X ﬂ 2 5
3
y 24 8 4
N 2
9 3 3
yo by K
Jx' Vx
L1 k
Yo o—s YT k-3
7
© y=-
X
25 1
d) — e) 6 f) —
(d) © ® 2

A-27
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A2 Answer

1 9
3. 64 by = 0 2 d —
@ ® < © @
11-4
1 New valuesof x andy (x,y HIHH{H) % change & {7oici
115y —
@ | y=kx x(1+15%) =1.15x ; k(1.15x) =1.15y 75 Y %100% = 15%
0.5929y —
(b) | y=kx* X(1-23%) = 0.77x ; k(0.77x)* = 0.5929y # x100% = - 40.71%
12y -
© | y=ka/x | x(1+44%) =1.44x; ky/1.44x =1.2y # x100% = 20%
8y —
@ | y=ke X-2=2x: K(2¢)° =8y %xloo% — 700%
y =kx,
©,_y y(1+5%) =1.05y; @ =1.05x LOSX=X  100% = 5%
K
y =kvx, , -
O . | va-sow-osy; (O50- _ 025 | S22 1009 - ~75%
X = F
2. New valuesof x andy (X, y HJHH{E ) % change B {7oci
k k 5 sy-y 2
=— X(1+20%) =1.2x; ——=— -——x100% = -16—%
@] y=7 ( 0) @20 6 y y 165%
1.25y -
0| y-% X(L—20%) = 0.8x; —<— —1.25y =YY L 100% = 25%
X 0.8x I
©y=X X(1+25%) =1.25¢; —<_ — 08y 08Y=Y, 100% = — 20%
X 1.25x y
@ y=%X X(1—50%) = 0.5x: — & —ay Y=Y 100% = 300%
x? (0.5x) y -
k k k -
©||y=—) X==— y-2=2y; —=0.5x m><100%:—50%
X y 2y —
11-5
1. (@ C=k<.When¥t=2, C=30. 2. (@ W=ks>.Whens=8, W =24.

30=k(2), k=15, .. C =15t

(b) When ¥t =10, C =15(10) = 150.

A-28

. The cost is i A By $1:50

24=k(8)*, k:§, w =32
8 8

(b) When W =54,
32 s=12 or 8;-12(rg.¥%)

54 = g S y
.. Thelength of the base side is
SRRy 12cm.
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Distance traveled Fiif7HERE =dm,
time needed FREENFR =ts

d =kt?, t%zk,
48 d

#1207
st will travel

(@ V =k
-.100=k(35)%, k

d = 43200
BiTAE43200m.

.When & r =35, V =100.

_ 400 V_4OO

T 49 49

2

(b) new value FrfEr, = r(1+10%) =1.1r;

new value #{EV,
- @ (11r)? =121V
% change inV (VAYE o)

= ]"Z]'VT_Vxloo% =21%

11-6

1

3.

@ Vv =5.Whenéé§’n=2, V =1720,
n

Ly =30
—n

3440

S 1720=—, k=3440,

N =

(b) WhenFEé.'; n=2.5, V :E:1376

~ltsvalueis ‘ERUEEE $1376.

The speed needed Fift5EHE =sms*
thetime needed FREERFRE] =ts.

t:K, ts=k,
s

(50)(30) =t(20), t=75
st takesgs to travel from A to B.
HH A 177E% B FER} 75s -

4.

B2 Answer

. The extension isfqﬂﬁjﬁ,in.

(@ t=kn®’.Whenn=5, t=125.
£ 125=K(5)?, k=1, t=1n?
2 2

(b) When% n=20,
t:%(ZO)Z — 200min

. We will finish at 5g R By
10:30.

@ h:Lz.Wheniéjrzs, h=5,
r

k 320
=2

.'.5:?, k=320, .. h=

0 16-22,
r=25 ordi ~2V5(rej 4%)
. Thebaseradiusis B8 Ry
2/5cm.

Temperaturerise FHAIIEEE =T °C,

diameter EfE =Im.

k
T:F, TI® =k,

(12)(05)° =T(D*,T =15
.. Thetemperatureriseis

I L7FL5°C

A-29
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B2 Answer

5 (a S:%.Whenéé?n:SOO, S =20, 6.
~20=%_ k=100, 5 =109
500 n
(b) new value #rfE n, = n(1-50%) = 0.5n
new value H{E S 7@728
27 05n
% changein S (S A 43 Tict)
S:ZS_SX100%=100%
11-7
L @ Vearth () met (9 ROCVT
r
1 1
To—— f
(e) ey (f) mezﬁ
2 @ y=az  © y-2 @ y-32
X x3
€ =— f =—
(e vy o ® vy oy?
11-8

Inthisexercise, x,, y, and z, represent the new values of x, y and z respectively.

FELLRRTE T > Xy, Y, ez, 5T AIRER Xy B 2 BIAHTHE -

@ z=kxy,

X, = (1+15%)x =1.15x

Yy, = (1-28%)y = 0.72y

z, = k(1.15x)(0.72y) = 0.828z
% changein z (z AV 23 TiCiEk)

_ 082827 10006= _17.2%
: ~17.2%

1 ®)

X, =
Y, =

2=

80

_ 121

@3
© 7= x,=(1-36%)x = 0.64x )
Xy
y, = (1+ 25%)y =1.25y y, =

Z,= % =7
(0.64%)(1.25y)
% changein z (z ¥ 43 Ll )
2= 100% = 0%

2=

A-30

Number of days needed FiEE H%( =t,
number of workers T_A¥(H =n.

k
=
(180)(6)2 =t(6+3)?, t=80
.. 80daysare needed.

0% 80daysH -

t tn? =k

(d) Poci2

X

9
@y
Xz

ky

=

(1+33.1%)x = 1.331x

(1-12%)y = 0.88y

k(0.88y) _ 80 ,
1331x 121

Maths Skills for Senior Forms I: Algebra

% change in z (z [543 ciE)

£t 100% = —33.9%

z
sig. fig. 3 7AW T)

kx?
z=—o1, X, =(1+5%)x =1.05x
y

(1+125%)y = 2.25y
k(1.05x)?

=0.49z
(2.25y)

% changein z (z Ay E 23 oiCEE)
_ 049z -z
z

x100% = —51%




z
ky? '’
Yy, = (1+ 25%)y =1.25y
z, = (1+ 25%)z =1.252
1.25z
XZ = T =
k(1.25y)
% changein x (x AT 3ol

2. (@ z=kxy?, x=

_08x- X=X L 100% = — 20%
X
k k
0 z1=—5, X=—3,
(© Xy o

y, = (1+20%)y =1.2y
=(1+25%)z =1.252

k1

(1.252)(1.2y)> 1.8

% change in x (x Y5 43 oiciEt)

= leXT_XXmO% -

(3sig. fig. 3R HMET)

X, =

— 44.4%

11-9
1. @ W=knrd.
n=10, r=2, W =0.016,
. 0.016=k(10)(2)°, k =0.0002
- W =0.0002nr°
(b) When& r=5,
W =0.0002(12)(5)* = 0.3
- Theweightis &%y 0.3kg

kI
3. (@ R=-—.
€Y A
A=12, 1=20, R=3,
ak@) oo e
12 5 5A
(b) When#%R=1, A=3,
_9 s
53" 3

2.

B2 Answer

y k
y, = (1-8%)y = 0.92y
=(1+15%)z =1.152
X, = m&)l(ﬂ ~1.058x
% changein x (x f 1 4raiiE)

_ LOSBX =X 1 00% = 5.8%
" 5.8%

2 2

(d) Z:kL, X:kL,
X z

y, = (1-20%)y = 0.8y

= (1- 74%)z = 0.267

_kO8y? 32,

> (0.26z) 13
% change inx (X B9 3ot

32X

= >< 100% = 146%
X
(3sig. fig. 3 M HMET)

KT
aQ V=-—.
@ 5
T =300, P=1000, V =5,
_kEO) 5, 5T
100 3 3P
(b) When % V =10, T =150,
10-3050 5 _ o5
3P

" Thepressureis )7k 25

(c) newvaluesHfH: A, R,;
A, = (1+ 25%)A = 1.25A
9
> 5(1.25A)
% changein R (R HYFT 73 i)

_O08R-R  100% = 20%

A-31
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B2 Answer

4 h—k—v new values ifl: r,, V, 5. t:P = new values#fE: r,, Py, ty;
r2 ! X
hz; r, = (1-10%)r = 0.9r
r,=2r P, = (1+10%) = 1.1P
— (1-60%)V = 0.4V g kK _ 1
k(0.4V) 27 (1.1P)(0.9r)  0.99
2 = (2r)? = %changeint(tﬂ’]ﬁﬁﬂ&'ﬁ‘)
% changein h (h By 43-diE) _asmtt x100% = 1.01%
_0ih-h t
11-10
k k k, k
1 P=k1+ﬁ2 2. V=kh+k,r? 3. z:X—§+kzy3 4, y:7+x%
5. Cokn+<2 6 E=k+kx’ 7 Q:ﬁ+k—2
" 1 n . 1 2 . t \/F
11-11
1. (@ x=2, y=8, 8=k, (2+k,(2)%, 4=k +2k, — @
x=8, y=176, . 176=k,(8)+k,(8)%, 22=k +8k, — (2
(2-(, 18=6k,, k,=3, .. k =-2
(b) y=-2x+3x*;when®& x=5, y=-2(5+3(5)% =
2. (@ y:kl+ﬁ, x=4, y=3, 3= k+kz 12=4k, +k, — (1
X
x=8, y=1, 1:k1+k—82, 8=8k, +k, — (2
2-Q, .k =-1, - k,=16, y:—1+E
X
(b) when® x=10, y——1+E 3 () when® y=17, 17——1+E x—§
10 5 x 9
3. @ z=ky+k,y?, y=2, 2=2, . 2=k, (2 +k,(2)%, 1=k, + 2k, —
y=5, z=10, ..10_k1(5)+k (52, 2=k, +5k, — (2
1 1 1 1
(2) (1), 1 3k2, kz—é, . kl:g’ Z:§y+§y2
B whend y=4, 2= (@47 =2
4. (a) P=k1&+'i2, x=4, P=-7, .~.—7=k1\/2+'%2, —28=8k, +k, — (1)
X
x=9, P=-1, .~.—1:kl@+%, -9=27k, +k, — (2)
36
(2-@), 19=19,, k, =1, . k,=-36, . P=+/x-=
X

A-32
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d =30, n=30, C=12400,
(2)- (1), 1600=100k,, k, =16,

B2 Answer

36 89
b) whens x=25, P=+425-—=—
(b) V25 25 25
5 (a z—kx+k , x=1, y=2, z=3, .. 3= k(1)+() 12=4k, +k, — (1
y?
x=8, y=1, z=18, ..18= k(8)+(k) 18=8k, +k, — (2
3 3 6
(2)—(1), 6:4k1, kl:a’ k2:6, EX‘FF
(B) whend 7-3, y=1 3= 2x+. x=-2
6. y=kx+k,x*, x=1, y=8, 8=k D+k,(D?, 8=k, +k, — (D
1 11 11 1 1
X = E y:Z’ .'.Z:kl(i)'f'kz(i)z, 11: 2k1+k2 - (2)
@-O, k=3, k, =5, .. y=3x+5x?
when & y=2, 2=3x+5x*, (x+1)(x-2)=0, x=§ or 5 -1 (rg.3%), .'.x:g
11-12
1 (@ f=k-+kd, d=20, f=46, .. 46=k +k,(20), 46=k, +20k,— (1)
d=30, f=61, . 6l=k +k,(30), 61=k +30k, — (2)
(2)-(@), 15=10k,, kzzg, "k =16, - f =16+gd
(b) when d=72, f=16+g(72)=124, - thetaxi fareis s e dizely $124.
2. (a P=k1+k—22, d=4, P=115, ~115=k +—2 k , 184=16k +k, — (1)
d
d=1, P=4, ~d=k+-2 4-k +k — (2
) y 1 (1)21 1 2
@ -(2), 180=15k,, k, =12, . k,=-8, - P:12—d—82
(b) when® d=2, P:12—%:10, ~.the priceis B B Si)
3. (@ S=kt+k,t? t=10, S =470, .. 470=k,(10)+k,(10)?, 47 =k, +10k,— (1)
t=5, $=110, - 110=k (5 +K,(5)%, 22=k +5k, — (2)
M -(2), 25=5k,, k, =5, ..k =-3, - S=-3t+5"
(b) when t=2, S=-3(2)+5(2)" =14, ..thedistancetravelledis 1T E R 14m.
4. (@ C =k, +k,dn,
d =20, n=40, C=10800, .. 10800 =k, +k,(20)(40), 10800 =k, +800k,— (1)

12400 = k, + K, (30)(30) , 12400 = k, + 900k, — (2)
-k, =-2000,

. C =-2000+16dn

A-33
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B2 Answer

(b) when? n=32 and % d =50, C =-2000+16(50)(32) = 23600,
~.thecost is ARy $23600.
5 (@ A=kr’+k,rh,

h=5, r=5, A=125, - 125=k,(5)°+k,(5)(5), 5=k +k,  — (1)
h=3, r=2, A=24, - 24=k(2)> +k,(2)(3), 6:k1+§k2 — (2
1

(-, 1=k, k=2, 7k =3, -~ A=3" +2rh

(b) when r=5, A=200, 200=3(5)°+2(5)h, h=125

12-1

1. x>4 2.
6. x<O 7
11. x<-3 12.
16. x< 1 17.
12-2

1. x>-7 2
6. x<-7 7
11. x>4 12.
12-3

1.(@ x>6

6

(d) no solution

B

2.(a) all real numbers
FraE%

(d) x<-1.3

1,

-1.3

A-34

x>-1 3. x>14
x<5 8 x=11
X< -3 13. x<8
x>—§ 18. x>0
2
X< -2 3. x>-3
X>2 8. x<£
7
4
X>—
3
(b) x<3
Q;HX
() x<-13
13 X
(b) x>-18
_18 >X
1
e X>—-=
(& x>

L;l X
3

4, x<-2 5 X< —6
9 x<—g 10. xz§
7 2
14. x>-7 15. x<-1
4, Xx<-= 5 x<4
9. x<-1 10. xs—g
2

(c) -3<x<0
3 0 %

(f) x=3

() x<-11 or& x>-2

11 =2 X

(f) all real numbers except 2
TEFE 2 R EER

Maths Skills for Senior Forms I: Algebra



B2 Answer

12-4

1@ x>-4 (b) —3<x<3 (© x<-4 and x x>-1 (d) x<-4
no solution

L, P, wiw 3,

3 B (9) x<—4 and fz x>3 S 1
(e -20<x<-1 f) x>14 no solution (h) x>

3
Ve 77
« « WHER «
=20 ) 14 1
3

11

2.8 x>2 (b) 1<x<12 (© —3<x<§ (d -4<x<0
4 I L. L.

12-5
1. (@ -2<x<1 () -1<x<3 () -4<x<0 (d) 3<x<7
(e -15<x<6 (f) 20<x<44 (g9 -23<x<7 (h) 6<x<21
2. (@ —-2x<-4 and Jx 2x<16, .. 2<x<8
(b) 3x>6 and )z —3x>-15, .. 2<x<5
(60 x>=5 and &z 2x>-4, .. x=5
(d x<-3 and fz —-4x<8, ..nosolution ZEf#E
(e -3x<-9 and jz -5x<9, .. x>3
(f) 2x-6>1+x and ft1+x>6x-26, x>7 and fz—5x>-27, ..nosolution }ZEf#
(99 x<12 and Jzx 8<x, ..8<x<12
(h) 21-3x<4x and fz x<24+9x, —7x<-21 and fx —8x<24, .. x>3

12-6

1. x>18 orgi x<3 2. X<-2 3. x<O0 orsgg x>% 4, x>-4
5 x>-3 6. alred nos. i EEL 7. dlrea nos. FFEE#

8 x>-11 9. x<44 10. x<4 11. xglzl

12. al real nos. except 2 NEFE 2B B

12-7

1. 8x—-3x+1<2x+1, 3x<0, .. x<0

2. 18x+42-20x-40>6-2x, 2>6, ..nosolution y&HGf#

3. 3(4x-2)<14x-2-2x, 12x-6<12x-2, -6< -2, .. dlred nos. FiGEH
4 30

IOx—-9-2x+9<24x+30, —-17x<30, .. XZ_E

A-35
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A2 Answer

13-1

. 1 . . 1 . o 1
1. (i) x=E orE x=6 (i) x<E orE x>6 (iii) E<x<6
2. (i) x=-7 org x=-3 (i) x<-7 org} x>-3 (iii) -7<x<-3
3. (i) x=-5 or & x:% (ii) —5<x<§ (i) x<-5 or 5 x>§
4. (i) x=-8 org x=-2 (i) -8<x<-2 (iii) x<-8 or@ x>-2

. 16 3 . 16 . 3 16 3
5. (i) x_—E or 5, x_Z (i) x<—E or &, x>Z (iii) —€<x<Z
6. (i) x=0 or8f x=9 (i) 0<x<9 (iii)) x<0 orE x>9
13-2
1 () -24 (i) -2<x<4 2. () -6,-3 (i) x<-6 orgf x>-3
3. () -16 (i) x<-1orE x>6 4. (i) -61 (i) x<-6 org x>1
5 () —2,2 (i) x<-2 or & x>g 6. (i) g,e (ii) xs% or s x> 6
7. (0 _1,0 (i) xS—E or sk x>0 8 () -70 (i) x<-7 orgg x>0

2 2

13-3
1 () 2. (i) 3. ()

y=2(x+ 1)(x +8)X y=2(x-3)(x+5) ) y=3(2x+2)(3x-1)

1
£ X ) 3 X
- 230

(i) -8<x<-1 (i) x<-5 org x>3 (i) —1<x<%

4. 5 () 6. @
A Y==(7T-X)(x+6) =—(x+3)(2+%) X
£— X
X

(if) xs% o s Xx>3 (i) —6<x<7 (i) —3<x<-2

7. () 8. ()

y=-1x-1)(2x+8)4
4

)

X

(i) x<-4 org x=>1

A-36

y=-3(x-6)(3x+7) A
126

14 X

(i) x<-14 orgx>6
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9. @ y=(x-7(x+2) 100 (& y=(x-12)(x+3) 11.

y=(X=-7)(x+2) y=(x-12)(x +3)

(b)) —-2<x<7 (b) -3<x<12
12 (@ y=—(2x+9)(x—-4) 13. (@ y=x(2x+5) 14.
Y y=x(2x+5) )

y=—(2x+9)(x-4)

B2 Answer

@ y=0Bx-2)(x-8)

y=(3x-2)(x-8)

(b) x<§ org x>8
@ y=-3x(x-3

y=-3x(x-3)

(b) xs—g orgEx>4 (b) x<—E org x>0 (b) 0=x<3 )
2 2 o)
&
13-4 <
1L @ x:_gi“i(l;‘l(l)(l)=_3§\6 (b x< > org x> 3;\@ é
2 @ (22" 4D 143 ®) 1-¥3_ _1+43 U?
' - 22 T2 2 T 2 RS)
3 (a X:—5i\/522(_—1;1(—1)(3):5i;/§ ®) X<5—ﬁ o 5 X>5+;/§ %
4 @ X:—(—l)iw/(—1)2—4(—1)(1):—1i\/§ ®) ~1-V5 _ _-1445 %
' 2(-1) 2 2 2 =
7 ~ B ~4
5. (@ X:—(—S)i,/(;g) A7)( 3):5¢1\2179 ©) x<° 1{1@ Or&xzm;/@ E
6 @ X_—zi,/22—4(—3)(2)_1¢ﬁ ®) 17 14T ;
' - 2(-3) -3 3 777 3
13-5
1 (a)y 2. (@ 3 @ y=(@2x-1?
y=(x-1)° ., X y=(x- 1)
2 NY=F(@+3)
T X % X
(b) x<lorgf x>1 (b) all real numbers (b) no real solution

BIEED-t

BAEER%

A-37



B2 Answer

4. @ y=—(x-7)? 5. (@ y=3(x+4)? 6. (@ y=—(2x-5)?
y y
y=3@+4fy
_4 X
(b) Al rea numbers (b) nored solution
FRrEEH BHEH®
13-6
1. (@ Whens y=0, 2. (@ Whens y=0,
A=T-41)(1)=-3<0, A=F 441 =-7<0,
" no x-intercept. 275 x & . nox-intercept. {25 x filERE -
(b) x canbeany real numbers. (b) norea solution. ZH5E#fi# -
X A] BB -
3. (@ Wheng y=0, 4. (@) When'® y=0,
A=5"—4(-1)(-8)=-7<0, A=(-1)?-4(9)(7)=-251<0,
' nox-intercept. & x BELEE - “. nox-intercept. 24 x HiELEE o
(b) x canbeany real numbers. (b) x can beany real numbers.
X AJ LB B - X AI LB B -
5 (@ Whens y=0, 6. (@ y=x*+6x+30
A=6"-4(-3)(-9)=-72<0, =(x+32+21>21
. nox-intercept. ¥4 x filEE (b) noreal solution. G EF R -
(b) noreal solution. ZE EHf#E -
7 (@ y=2x*-8x+9 8 @ yo-2x-x-3-—20+1x)-3
=2(x-2)2+1>1 2
(b) x can beany real numbers. =-2(x+ ) 23 .2
X AJ DU B - 8
(b) xcan beany real numbers.
x AJ U AT B -
9. (@ y=3x*-9x+100 _.3.,.3
:3(X_§)2 %>% 10. (@ vy 2x +5x 1
2 47 4 _ _,( _ ) < &
(b) x canbeany real numbers. 50
X ATLUZ AT - (b) no real sol utlon. (x’ﬁ HHIE -

13-7
1L Let@y=2x"-5x-3=(2x+1)(x-3). 2. LetFy=x’-7x+4

y
=(2x+1)(x— +
y=(2x+1)(x-3) when & y =0, x:7—2‘/33
=L I 1 A =X -Tx+4
2 SoX<—= orgg x>3 Y
2 Yr«/ﬁ
bt L T-N33 _ _T7+433

Maths Skills for Senior Forms I: Algebra

2 2

A-38



3. LetZFy=-9x"+6x-1=-(3x-1)°2.
y

y=-9x"+6x-1
*. X can be any real numbers.

X ATLUZ AR -

5. Let#ry=25x"+30x+9= (5x+3)°.

y =25x+30x + 9

7. Let#ry=3x>+4x+3 when Ey=0,

A=4-43)(3) =-20<0
. no x-intercept. 87 x ARG o
y

y=3x+4x+3

-, X can be any real numbers.
X A DUR AT E S -

9. LetZy=-12x>+26x+10
=-2(3x+1)(2x-5).

1L LetZky=7x"-x-T,
1+4197
4

Whené%yio,lei

10.

12.

A2 Answer

Let 3%y =x>-4x+8; when & y=0,
A= (~4)* - 4(1)(8) = -16 < 0

. nox-intercept. Y34 x HHELEE -

. no real solution.

HERE -

y 2
y=Xx—4x+8

X

Let 3y =-2x>+6x+1

+
when & y =0, x:?’_z\/li1
i yy=—2><2+6><+1
X
3-411 3+4/11
A > <X< 5

Let 3%y = x*—-12x+36 = (x—6)°.
y=x’-12x+ 36

X<6 org x>6
Let 5y = —4x*+7x—4;when &y =0,

A=T7%—4(-4)(-4) =-15<0
. no x-yintercept. A x EhEE -

y=—4x°+7x -4
*. X can be any real numbers.
X T DU EER -

Let #y=6x"—x-12 = (3x+4)(2x-3).
y

y=6x"—x-12

4 3
Lo <X< =
3 2

A-39
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A2 Answer

- 2.1
13. Let@y=-xX*+-x-==-
ax Yy 37 9

1.
(x—é) .

-, no real solution.
WHEBE -

15 LetZy=-7x*+5x-1; when & y=0,
A=5—4(-7)(-1)=-3<0,
. nox-intercept. Y34 x HliEkRE -
. norea solution. Y3HEEE -
16. x*+4x+3<0
Lety=x"+4x+3=(x+3)(x+1).
y=x*+4ax+3X

s-3<x<-1

18. (x-2)*-49<0
Let 3y =(x-2)*-49=(x-9)(x +5).
yyz(xfg)(x+5)

.. -5<x<9
20. x*+7x=0
LetZky=x"+7x=X(x+7).
y=x(x+7) 3

SLX<=7 org x>0

22. 3x?-12x+19<0
Let #% y =3x*-12x+19; when %y =0,
A=(-12)? - 43)(19) = -84 < 0
. no x-intercept. 474G x GlEREE
Y y=3x—12x+1¢

X
*. noreal solution. {&H B #fE -

A-40

14. Let 3%y =19x>—23x-29;

wneniy =0, 5= BEIZ3

Y y=19%*-23x - 29

23-4/2733 23+«/;(7733
38 38
XS% orgz X Z%

y

y=-7x"+5x-1

17. 2x*-13x+18>0
Let 2y =2x"-13x+18=(2x-9)(x - 2).
A y=2¢-13¢+18

LX< 2 ork x>g

19. x*-9x+18>0
Let %y =x>-9x+18=(x—-6)(x-3).
y=x-6)(x-13)

SX<3 orgix>6
21. (x+2)(3x-1)<0
Let 3y =(x+2)(3x-1).
y=(x+2)(3x-1))

Wl

23. x?-x-2>0
Letzky=x>—x-2=(x-2)(x+1).
y

y=x’-x-2

Lx<=1org; x>2
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24. 16x° +15x-10>0
Let %y =16° +15x —10;

_ —15++/865

whengy=0, Xx=
=Y 32

y=16x>+ 15x — 10

—15-/865 ~ 15+ /865
32
~15-865 | . ~15+4865
32 32
13-8
1. X+1>0 . [x+1<0
a or g
@ {x—3>0 & {x—3<0
X>3 orgf x<-1
x—1>0 . [x-1<0
C or g
© {6x—1<0 x {6x—1>0
no solution }ZG % or 2 %<x<1
.'.1<x<1
6
3x+8>0 3x+8<0
© or 5
2x+5>0 2x+5<0
5 8
X>—= Oorgg Xx<——
2 H 3
2. 6-x>0 . |6—=x<0
a or g
@ {x+1>0 & {x+1<0
—1<x<6 or&E, nosolution @G
S-1<x<6
5-x>0 —X=
C or g
© {X—ZSO - {x—220
X<2 org x>5
© 1-3x=0 1-3x<0
8x+1>0 7 |8x+1<0
_%gxg% or 8 no solution Y25 f#
PECPIPT
8 3

25.

(b)

(d)

()

(b)

(d)

)

A2 Answer

SXZ—X—Zs% 12x? —4x-11<0

Let 3%y =12x? —4x—11;

+
when &y =0, x:l_zs/a
L y=12x"—4x-11
X
1-434 1+434
6
,.1-\/@SXS1+\/§
6 6
2x-3>0 2x-3<0
=1
X+7>0 X+7<0
ng orm, x<-7
X+9>0 X+9<0
or g +9<
9x+1<0 9x+1>0
—9<x<—% or 8¢ no solution 7% 75 fi#
O<x<-—=
4x+2<0 4x+220
or 5,
3xX+6>0 3X+6<0
—ZSXS—% or 8¢ no solution y& 5 fi#
.'.—2£xs—1
2
1-x>0 . —-X<
or g
{3—X20 gz{B—XSO
Xx<1 org x>3
4-x>0 4-x<0
or &% <
2x—-1<0 2x-1>0
x<% org x>4
3x-7>0 3X-7<0
or 5, <
7-3x<0 7-3x>0

7 . 7
X>— orgf Xx<—
3 & 3

A-41
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B2 Answer

@ @Bx-D(x-)<0 3.

x=-2)(x+4)<0

x-2>0 x—2<0
{x+430 ' {x+420
nosolution 3 6f# ors —4<x<2
S—4<x<L2

(Bx-2)(2x+1) <0

3x-2>0 or 3x-2<0
2x+1<0 7 |2x+1=0
no solution }Z5fiE or = —%sxs%
1 2
S——<X<—
(Bx=7)2<0
X-7=>0 3x-7<0
or g
XxX-7<0 3XxX-7=>0
7 . 7 7
X=—0org X=—, .. X=—
3 & 3 3
Bx-2)(x-8)=>0
3x-2>0 3x-2<0
or 5,
x—8=>0 x-8<0

X>8 or g xS%

A=(-k)>-4(2)(8) >0
(k—8)(k+8)=0
k<-8 orgi k>8

A=(=3k)* —4(4)(2k -5) >0

9k*-32k+80>0

Let 2y =09k>—32k+80; when &y =0,

3. (@ (x+7)(x-5<0 (b)
X+7=0 X+7<0
=1
x-5<0 x=5>0
—7<x<5 orZ no solution i Ei#
S —7<x<5
(©0 (2x-3)(x+1)>0 (d)
2x-3>0 2x-3<0
X+1>0 Xx+1<0
x>§ org x<-1
2
e (x-49Hx-11)>0 )
Xx—4>0 or 5 x-4<0
x-11>0 x-11<0
x>11 orgf x<4
(90 (2x+5)(2x-5)<0 (h)
2x+5>0 . [2x+5<0
or &%
{2x—5<0 {2x—5>0
—g<x<g or 5}, no solution {ZHf#
5 5
L=< X< =
2 2
13-9
1. @ (x-3)(x+3)<0 2.
S-3<x<3 1
b 1.2 ..ésxsl
(b) 1
4 A=(-10*-4(K)(k) <0 5
(5+k)(5-k)<0
k<-5 orgf k>5
-k isapositive integer,
k Ry TE3EHY,
. k=6,7,8,...
6. A=(-2?-4(3m)@3) <0 and K 3m>0 7.

4-36m<0 and fz m>0

A-42

1 1
m>—= and m>0, .m>=
9 K 9

A, = (~32)* - 4(9)(80) = —1856 < 0

. no k-intercept. Y345 K hEREE -
",k can be any real numbers.

K ATDUB AT E S -

A=(2K)2 - 4(-1)(-1) <0

(k-D(k+1) <0

—l<k<l
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14-1

1. (@ YesiE

2. (& ABE
14-2

1. @ y>-2
2. (@ y=5-x
3. @

x+y Lo
14-3
1.
y
0 X
X|= 3|
5.
MRS
o
X+y= 2

A2 Answer

(b) Yesig (c) Yesig (d NoAE
(b) CF (9 D,G
(b) y<-—x ©) y>x-2
® y=22x (0 ys3x—%
(b) (© (d)
X X y:?’XX X
X =4
y==2x[+1%
(b) y>2x+3 (60 y>4-6x
X X X
y-22-3=0 s
2. 3. 4,
y Y
_ “x+y=R
y =|-x \’y=x+2
\ y ”’,o \\x . >X
y=-2 yF1- x=-1|-y
6. 7. 8.
x+2y—-1=0
W2X [y +8=0
=0
y=0%0 X X . 0 X
. X=Y ) y—|3x-1=0
X =3|

A-43
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B2 Answer

14-4
1. @
2. (a@
(d)
14-5
1 @
(b)
©
2. (a
©
3 @

A-44

A (b)
_T_ i y=3
: \..;.\gx+3y:12
0:———————»(
(0,0),(1,0),(2.0),(0.1 (b) (20).(30).(4,0 (© (30).(4,0).(50
(3.2),(43 (¢ 12.(03),(13).(23), ® (20.(30),(21,(3D.(4
(0,4),(1,4),(0,5 (5,2),(3,2),(4,2),(373)

max. at S AER:(3,1), .. max. vauefixK{E=23)+1=7;
min. at {5465/ MERY: (-5,—-2), .. min. vaue f/|ME= 2(-5) - 2=-17
max. at SRR AER:(3,2), .. max.vaue i A{EH=3(3)-2=7,
min. at {54/]MERR: (0,8), .. min. value fii/|ME=3(0) - 8=-8
max. at AR ERR: (3,6), .. max. value tiRfE= 3(6) - 2(3) = 12,
min. at 545/ MERY: (4,0), .. min. value fi/]ME= 3(0) — 2(4) = -8
X+y<5
x-y<1 () 60, L0, 32, (0,5
X, y=>0
(i) P(0,0=0, P(LO)=2, P(3,2=8, P(0,5=5
max. at fSHA(ENR: (3, 2), max. value frAfE= 8
min. at 5485/ ]MERA: (0, 0) , min. value /| ME= 0
(i) P(0,00=0, P@0)=1, P(3,2=-5, P(0,5=-20
max. at f3HASERR: (1, 0) , max. value fAfE= 1
min. at 548/ ]MERA: (0, 5), min. vaue fi/[ME= —20
(iii) P(0,00=0, P(,0)=3, P(32) =5, P(0,5=-10
max. at SR AAERR: (3,2), max. value fiiK{E=5
min. at {845/ MEA: (0,5), min. value #/]ME= -10

(b) max. at

TSR AAE
(2,9,
max. value
R AAEL
=2-1=1

max. at 5t AAERL: (6,0),

max. value i KfE =6-0=6
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B2 Answer

14-6
1. (@ 5x+y=>30 (b) 10x+15y <150 (c) x>3y (d 3y<20
X2y 3x+5y <92
5 5x+10y > 700 3 1500x +1000y < 50000
X, y arenon - negativeintegers ' X, y arenon- negativeintegers
(x~y RIEEEE) (x~y R EEa%EE))
15x+3.5y <85
X+ Yy <200
3x+2y <100
X+2y =250
100x + 200y < 5000
4, 5. y <3x
8x <240 oo
X,y arenon - negativeintegers X,y arenon-negativeintegers
o X~y R FEasEEy
(x+y BIFELE) by )

14-7

1. (a) Theconstraintsare #JH{EEE: X{
2.88x+1.92y < 34.56,i.e.3x+ 2y < 36 \
0.6x+0.3y<6.6,i.e.2x+y <22 15t
X,y arenon - negativeintegers
(x~y BIEFEEE) 12x+7y=0 1ot

(b) Let $P bethe profit, then P =120x + 70y .
FEFESP > HIP =120x+ 70y °
From the graph, P is maximum at (8, 6) ke ;
B - P 9K 8, 6) 0PN
.. 8tablesand 6 chair should be produced. - 3x+2y =36
. JEBLE 8 iR K 6 IR
2. Let the numbers of five-seated vans and ten-seated vans be x and y respectively.
BN R BRI A F EEBE SR X Ky -
The constraints are F B4 2 5x+10y=48 Y x=4
5x+10y > 48
18x>48(L5),i.ex>4 3x+5y=0 2 ‘
X,y arenon- negativeintegers oj[z T P2 X
(x~y RIEE%EE) ‘
Let $C bethe cost, then C = 300x + 500y .
R AR S$C » HIC = 300x + 500y -
From the graph, C isminimum at (4, 3)
B BS54 C imAMETE (4,3)
.. 4five-seated vans should be rented.
o FERHA AW TR A R

5+

A-45
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B2 Answer

3 @

(b)

(b)

15-1

1 (@
®)

2. (@3
)

A-46

The constraints are # o fee {42
X+2y <60

4x+y <60

15x+1.5y <60,i.e. x+y <40

X+y =20

X, y arenon - negativeintegers
(x~y RIEE%EH)

Let t days are needed to finish the
production, then t=2x+3y.

APt RoEHAE - Hilt=2x+3y -
From the graph, t is minimum at (13, 7)
FHEGASH] - t B A MEAE (13,7)
- Minimum time fx/3E30
= 2(13) + 3(7) = 47 days~
Number of item A FE 5 A A8 H: 13
The constraints are #J R f5e {42
2x+2y <50,i.e.x+y<25
140x + 70y < 2800,i.e.2x + y < 40
60y <1080,i.e.y <18
X,y arenon - negativeintegers
(x~y RIEEEl)
Let $P be the profit, then P =5x+6y.
B FsSP » HIP =5x+6y -
From the graph, P is maximum at (7,18)
FREGA3H] - P B A(EAE (7,18)

- Maximum profit f /522 F]

=5(7) + 6(18) = $143.

7 Type A and 18 type B are made.
JESLVE 7 (3FHEL A B2 18 (3FHEL B -

EEE R E RN

2x+3y:C

x+y=20

5 % 15 22\ 2%\)(
“5x+6y=0

27

64 (b) % © 1 O o (© -243
1 © —é () 49 () —4096

—g ®) 7;9 © 1000 (d) 36 (@ % ) 375

R LI T - ) N R ORI S OB
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15-2
L@ - (b)
1 n®
2 @ 216w° (b) 8m°
5@ ps
3
(9 W ()
15-3
1
1L @ ~o7at (b)
(e) :(_1) Xzy :X74
-y y
2. (@ k° ()
B 572X74y2 7_)(72
© T —4x%? 100
o6 b718
(@ =-8(@b )Xﬁw
15-4
1. @ 5 (b 7
,% B 1
M =@ =2
. 5.5 55
(i) =[(;)] —(7) =
2. (@ =(2°3-52=100
(d) =(3><9)%=3
L 2y
(9 :[(5)] [(3)]

1

8

(i) =(2"5x(2% 5=25x

B2 Answer

L © a%? (d) %
x'y® 1 a* 64a°h°
© 5 @ g5 @ g7 O
6 8 16
©% @@L @4 04
B 18e(d 2 f ) 18°%5F°  9f°
(e 2f2)(d°f °)(8f %e%d®) 8 4d°
n25 X3y6 8
= — d -
m® © - @~ o5
(_2)75m715 _1
® = o = 3on°m™®
_ 11
= © =R ="2R (@ s
(f) _ _373m73(3—2n71) _ 16
2—4m8n12 243mllnl3
_& ) = Xyt -2 2 64
b24 2—2y2 l X3 X4y5
3
(0 -2 (d = (e =(8°)2=512
343 4% A4, 16
=[(2)412 == n =ME)21E = (52 =2
9 [(2)] > (h) [(5)] (5) >
343
125
5.1 2 125
(b) =4-(2)°=7 © =@ &)=
1 1
@ =(4x4)5-4 0 =@*x2) =3
1, 2 4 1
=) txf=2 h) =(3-9°=3
) 5=3 " -@-9
_3
25=2

A-47
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A2 Answer

15-5
1L @
@
2. (a@
©)
15-6
1 (@
2. (a
(d)
(@
(i)
(K
15-7
1. @
(e)
(h)
2. @

A-48

3 1 5 1 1 1
x4 (b) y? (© x2 (d a’ © — M
b2
1 3 |
5 (h) k2 0 —
n7 p®
19 4 5
= 1 1 e 1 1
x% (b) — © — d a%® (6 —— O —
al a® misns Kizhe
2 4 33 (3 pg 3% pg
S S ) ==
m3 9y9 p 6
5 1
> E 1 1 1 1
x2 (b) y® © —= d — € —= ® =
a* x2 x5 ke
3 2 13 5 3 1 1
=a2-a®=a’ (b) x3-x 2=x° (c) =m’2m6:%
meé
2 1 11 3 2 =
=a3-a6~a’3=i£3 (6) mén* (f) =2y2.2y3 =4y
a6
2 1 u L3 _3
:3ab3%b4 = ab2 () =m 2n 2.2%m 4=+
8m“n2
1 33 11 4 112
:é,zzaz,zzazzE (i) =x2-x5=x3
2 11 311 13 33 15 1 2%
Xx3.x23.x323 = yI2 (|) 2.22y2.92y 2:(23)(*1)2:71
X2
3n+1.4n+1 3n73.6n+1 1 23n .23n—6
2™ ) = =36 () magay = (d) ==
( ) 3n—1'4n ( ) 3n+2.6n+2 1458 ( ) 24n+2
32n+2 3 373"73 n-: 22m m-+ m X+ X— X+
— 375n :34 1 (f) :327”].32 2:9.22 (g) :2 3.22 1:23 2
:22><+6.273x+3:27x+9 (|) — (ﬂ)172x . 62x+3 — 2274)( : 22X+3 '32X+3 _ 25—2)( .34x+2
3 3172x
X—2y
74x73y (b) 35x+4y (C) 2x+2y (d) 28x73y (e) 2a7a (f) 2511y
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15-8
1. =27.3-3=26.3 2. =5"1425.5"1=-26.5""
n-172
4. =wzz 5 =20-2"-2"=19.2"
3(3+1)
n—2
7 3@¥-2 58 8 65 0. -3 10
32(4.3°+2) 55
n-3 n
11, =222 Z 17020 1 - 33 -2
2.3 43" 45
15-9
1 2 3
1. (@ = b) — c) — d 49 e 4
€Y > (b) 3 (c) 2 (d) (e)
4 1 .
— hy — i) 4
(@ 9 (h) T (i)
4 1
2 @ 2 (b) -1 () 8 (d) 5 (e) <
() 3 (hy 4 (i -4
15-10
1. 2°(2°+1)=160, x=5 2. 3*(3—1):%, X=-2 3.
4, 4*(12+1)=832, x=3 5  3A+3)=10, x:% 6.

7. 9¥(9?-1) =80,
622
25

[*} 53x+3 —3. 53x—1 —

10.

15-11

1. (@ 08 (b)
(d 28 (e

2. (& 09 (b)
..n=26 ()]

16-1

1 (@ x=logy
() 3=log,r
(9 10=log, 2

263 | x4 _ 129, 26x-4 (27 +1) =129, x=

1

=-Z 8.

=73

5513 =02 1
25 3

26 (c 14
0.6
n-1=16,

-4m-2=12, m=-08

() k=log,a
(d) 2p=log,s G
(h) 6=log, x 0]

B2 Answer

2(1-2) 1
3 =i T,
1.2 4
6. 5.2"°
=7"?4+6.7"=55.7"
1
f I
® o6t
1
) =
0 -
-1 =24 x=0
5
3x 2
47(4-5)=-16,x =~

2% 2l 2%i(2-)=1, x=1
(2-1 A

a=log,4
n=log, a

10 1 2

() n=log,8

A-49
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B2 Answer

3

2 (3 =log.5 =3 (b) =log,2' =4 © =|og33’5:—g
2 2 I Sl
(d) =logs6° =— (6) =log,,49? =~ (f) =10g,,5125° ==
3 2 3
is 5 >3
(@ =log,117=-2  (n) =logs,(64)° =~ () =log,4* =7
) 2 9 3 3 51 g
@) =|0927273=§ (k) =|098181“=Z ) =|094(42)2=Z
2 3.1 51 g
(m) =|098(83)’1=—§ (n) =log,(16*) 2 =- (0) =log,(16*)? =3
16-2
1. (@ =log(0.5x2)=0 (b) :|og(§)=—1 (© =|og(£)=o
80 5x3
7 21 5 1 1
d) =log(—x—=x—)=log(—)=-2 =1og(}/20x50) = =1og1000 =1
(d) 09(30x25x98) 09(100) (e) =log(v20x50) 3%
1
(f) =log(10?)2-10=-1-10=-11 (9) =1log125+log8=1091000=3
(h)y = IogZZS—Iog% = Iog(225xg) =1og100=2
, z 1 3 . 1 1
=10g102 —-logl0* == - (-1) == =log—-log8=Ilog—— =-3
(i) 0og og 5 -9 5 ()] 09125 0og 091000
1 1 1
k) =log3+log=-logl5=Ilog(3x=+15)=log-—=-1
(9] 0go+ 092 0og og( ><2 ) 0910
1 1 180 1 1 1
) ==(logl80-log8-log225) = =log(———) ==log-— =—=
O 3(og 9 09225) 3 og(8>< 225) 3 Og10 3
(m) % ) =10 -5 () =10*2'°97+7'°92=1o'°g4*19”°g128:10'°g%:%
2. (@ Not (b) No7% (©0 Not& (d) No7& (e Noty
() Not: (9 YesiZ (h) YesiZ (i) No+% () YesiZ
(k) YesiZ
4 3
3 (@ =log-2)=1 (b) =logPPL) o4,
X (pa)
¢ =lo \/5b3+\ﬁ 2 1=loga®® d) =10 = x3
(© ol(vab) bXJB] g (d)
16-3
3
log2® 5 log3? 3 log5®
L@ gy ® =log7 "4 © ==
9 9 log5 2
3 1
logp® 3 log(x —y)? log(2a+b)2 1
(@ =8P _° © _log(x—y)” _, f) :9(7)2:,
logp® 10 log(x—y) log(2a+b)* 4

A-50
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2. (@ =log(2?x3x10)=2p+q+1
3x10
(d) |09(7) q-p+1
(f) =log(2®x3)™*=-5p—q
16-4
1 (8 140 (b) 143 (o) -130
20
2. 3 =|095(*)=1 (b)
log3? Iog62
d) =
@ Iog6 Iog3 ©
1
|
) :|098(83)2=—6 (h)
. _log3 log5 1 .
® IogS log9 2 )
16-5
L @ () Iloga log3® _
0g3 loga
@ _loga’h logavb
log5t = log25
2 (@ :Iog(23><3)_3r+s
' log(2x3)  r+s
© 1Iog(2><3><10) r+s+1
2 log(10+2) 2(1 r)
16-6
1. x*+x-9=0 2. x=-3
5. x*-27=0 6. 40x*-x-1=0
9. y=32 10. 3fy-x*=9
16-7

1007 2. x+2=10°,

:95, X=9 5. 3X:25,
4x+3
15, x=2 8. =
3 3X

22
=] —\V=2p-—
09(3) p-q

()

80
=log,(—) =2
94(5)

B2 Answer

(© =log() =1-p

o
3 ~272p-d

(f) =log,, 27

1 1 _
:5I09218—I09212=5I0922 S =—

3
_ 2 logp™ _
" log8

XY (xy)x y]

_ log(3 ><10+2) _

4
3

(© = Iogg(lzx%) =log, 8% =

9

2

2s—r+1

2s

x®+x%-100=0
1000x2-3x+9=0

5x+1=1072,

2-5x=47,

2x -7
3X

=5, x

wips

3
2

©) —Iog(—)—p+3q 2 (h)—log(3xf):fp+q

1

Wl
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B2 Answer

2HL 0 x=—2 (rg48) 11, XLy 1L
x-1 1-x 3

12. x(4x)=10°, x:% (CES x=—%) 13. x3(2x)=1250, x=5 (rg.#& x=-5)

10.

14. log,x =

, 2Iogx=|ogs—2X, xZ==, x=g (rg4& x=0)

15. x*-5x=x+7, x=7 or 8 x=-1 16. 2x*-3=5x, x=3 (r§.i% x=—%)
17. (x+12)(x+1) =6, x=-0479 (rg#s x=-12.5)

1 _ w2

18. Iog‘,(2—x)—7|094(x+6) =log,4?, @=x)7 =4, x=-2 (rg.45 x=10)

log,16 X+6
16-8
1. x=0431 2. x=254 3. x=0.815 4. x=-0.737
5 x=0.290 6. x=-15 7. x=187 8. x=-151
9. x=123
10. (x+1)log4=10g20, x=1.16 11. (x-2)log7=1logl4, x=3.36
12. (2x+1log5=-log8, x=-1.15 13. (1-x)log9=1log4, x=0.369

14. (2x+1)log8=xlog3, x(2log8-log3)=-log8, x=-0.679

15. (4x-1log7=2xlogll, x(4log7-2logll)=1log7, x=0.651

16. —2xlog5=(2x-1)logl0, 1=x(2+2log5), x=0.294

17. —3xlog3=(1-x)log6, x(log6-3log3)=1og6, x=-1.19

18. (x+1log4d=(x-2)log3, x(log4—log3)=-2log3—-log4, x=-125

19. (x+3)log2=(2—-x)log5, x(log2+log5)=2log5-3log2, x=0.495

20. log4+ (x+Dlog3=(x+1)log5, x(log3—-log5)=1log5-log4d—log3, x=171

16-9

1 (8 15 (b) 2.3 (© -15

2. (@ m=52 (b) k=08 (© t=19 d) x=42
3. (@ a=16 () p=140  (c) k=-08

17-1

1. (@ Y y=fg+e b) y=f(x)-2} c
@ = (b) © \T
P(3,4) X P(0, 2Ny = f(x +1)
X pf(;ly,l)
2 X
@ Ry=iex-a (& Fy=fx-9 U]
P/(4.0) \J
\—> P'(3, 3) M

2. (@ right[afs, 7 units B4z, g(x)=x-2
(b) left A4, 4 units B, g(xX)=-(x+4)=-x-4

A-52
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B2 Answer

() downward [A]F, 9 units Bifi7, g(x)=x*-8

(d) right 45, 1 unit BiA, g(x) = -x*—x+3
(e downward[{F, 2unitsEifi,  g(x)= 3X4—3
(f) downward [ T, 5 units BEA7, g(x)=5-5
3 (@ g(x)=x2-22x+117 (b) o(x) = 8x +25
X+3
© g(x)=5-5 @ g(x) = (x+4)°
17-2
L @ A () y=}ie 1 © y=1) X
y=3f(x) 13 .
X -4 0> X -6
N 2-1 (-4,-5)
0 - X y
y = f(10x) 0 (e ) o y= % 120
21 Pt
-3.5 X
2 3 g(X):éf(X):%HZ—: (b) 9(x)=f(2x)=-2x+9

© MM:SHM:4ﬁ+w+m

3. (@ g(x)=3f(x)=6x" (b) g(x)= f(%) = 16g =4
(9 9(x) :%(X2+3X) =§x2+x (d) g(x)=f(4x)=(8x+1)?
17-3
1 (3 X (b Y Y=H
— \ X 5 X
y =-f(x)
2. @ 9g(x)=-f(x)=-4x+6 (b) g(x)=f(—x)=x>+6x-27
© g(x)=f(-x)=2(x+1)*+7
3 @ g(x)=f(=x)=3x"+2x (b) g(x)=-Ff(x)=4x-8
© 9()=f(-x)=(x+1)*-2 d g(x)=f(=x) =2
17-4

1. (@ (i) Trandateupwardsby 6 unitsand then reflect along the y-axis.
F] PR 6 fEBELAL - SRERAS y B -

A-53
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A2 Answer

(b)

(©

(d)

(b)
©
(d)
©
()
@)
(h)
0]
0)

(i) g(x)=f(x)+6, h(x)=f(-x)+6

(i) Trandateto theright by 14 units and then reflect along the x-axis.
WIS 14 EEAL - SRER WS X ST -

@iy g(x)=f(x-14), h(x)=-f(x-14)

(i) Reflect along y-axis and then enlarge to 3 times along the y-axis.
Wy BhEZE - SRBR S y WBORE 345 -

(i) 9(x)=f(=x), h(x) =3f(-x)

i) Enlargeto S times along the x-axis and then trandate to the right by 10 units.
3

i x %ﬁ&k@g% s RIEAAAVRS 10 {HERAL -

(i) 9= f(gx), h(x) = g(x-10), -~ h(x)= f[g(x—10)]: f(gx—6)
g(x) = f(x)-2, translate downward by 2 units NSRS 2 {E EAT
g(x)=—f(x), reflect dong the x-axis Y5 X il 57 5

g(x) = f(x+4), trandateto the left by 4 units ] 25V 4 6 B

g(x)=16f(x), enlargeto 16 timesaongthey-axis #%y HACKZE 16 5
g(x)=f(9x), reduceto i timesalongthex-axis I x @i/ N2 1%

g(x) = f(-x), reflect dong they-axis Hy y Bl 5
g(x)=5f(x), enlargeto5timesaongthey-axis ¥y HlifilAE 563
g(x) = f(-x), reflect dong they-axis Ty S
g(x)=f (g) . enlargeto 2timesalong the x-axis  Ji5 X liffCKE 2 £5
g(x)= f(-x), reflect along they-axis Wy Bl

3. Let g(x) bethe function after the first transformation. Z&#&sE—Z BRI RHECE 9(X) -

@
(©

()

17-5

1. @
(b)
©
(d)
(e
(f)

2. (d
(b)
(©
(d)
C
(f)

A-54

g(x) =-6x+1, h(x)=-12x+2 (b) g(x)=-2-3x, h(x)=-2-6x

900 = ()" hX =)+ @ g(x)=5"+9, h(x)=-5"-9

g(x) =-x3+5x, h(x)=—-(x+2)*+5(x+2) ® gx)= X—Zz , h(x)= @
Translate to the right by 3 units. M4 3 A -

Enlarge to 2 times along the y-axis. Wy iR 265 -

Reflect along the y-axis. w5y W E -

Reflect along the x-axis. W X WSS -

Enlarge to 7 times along the y-axis. Wy KR 745 -
Reduceto 1 timesalongthey-axis. 5y Biliif/ NG L 6% -
Translate downward by 1 unit. |l RS 1A -
Enlargeto 4 timesalong they-axis. 3%y WlCREE 4 £% o

Reduceto ! timesalongthey-axis. %y Bliffi/ NG L £ -

Reflect along the x-axis. WS X R ET
Reduceto 1 timesalongthey-axis. %y Bliff/ NG 1 £ -
Reflect along the x-axis. WS X 5T
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18-1
1. (@ T,=-4T,=-4T,=0T,=8
(o0 T,=3T,=2T,=1T,=0
9 5 11
(e T,=-4T, :_ZrTsz_gvTAZ_g

(99 T,=-2T,=4T,=-8T,=16

T,=-3+7n; 32,39, 46

(¢ T,=25-6n;-5,-11,-17
(& T,=n(n+2); 35,48, 63

(b)
(d)

()

(h)

(b)
(d)
®)

B2 Answer

y=f(x)

T,=2T,=6T,=12T,=20

1 1

T=1T,= T =0T, =<

T,=1T,=3T,=9T,=27

1 1
T1 = _l'TZ = 0,T3 = §,T4 :E
T, =2x3"; 486, 1458, 4374
T, =3n%; 75, 108, 147

T,=-33+5n;-8,-3,2

g 17 7, %214
(9 T,=(-)"(7+2n);17,-19,21 (hy T, 8n, 5 48
i) T,=—L4n; 81124 G T, =111@dn; 152,181 2!
3 33 3 2 6 3 2 3
3. 4. (8 14 (b) 19 © 6
(d) 6 (e 5 f 17
18-2
1. (@ VYesg,; T,=3d=3 (b) NoAFE () Yesg ; T,=83d=-6
d) Yes2 ; T,=-15d=6 (6 NoFE ) Yesi T1:%, :%
(@ No Rz (h) No f= (i) YesE ; T,=ad=b
() YesiE ; Tl:%dzs
2 @ 7n+D)-7n=7;yessE (b) [8-5(n+1)]-(8-5n)=-5;yesE&

o R 2 2___ 2 . ox=
© 2n+DH(n+2)-2n(n+) =4(n+1); no ~NgE (d) 1 n n(n+1)'nOTIE
G) %(n+2)—§(n+1):§;yes% (f) 3(n+1*-3n*>=6n+3; n0o g

18-3
1 (@ &n-5 M) 7-80 () §—9n ) —%—%n © 2nk—k
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B2 Answer

2. First term 118 Common difference /A7 Thed™term 5 4 1H
@ -8 9 19
(b) 1 -5 ~14
7 31
© 2 4 2
3. (@ a=17,d=-6,T, =23-6n () a=4,d=19,T, =19n-15
(c) a=6,d=-24,T, =30-24n (d a=-5d=13T,=13n-18
() a=4y,d=-2y,T, =6y—2ny () a=kk+1,d=-k,T, =k*+2k—kn
@ a=>d--Lt7-1_1, hy a=S,d--Li7-B_1,
12 12'" 2 12 4 37" 12 3
4. (@ 6=86+(n-1)(-5), n=17 (b) 35=-37+(n-16, n=13
(© -24=72+(n-1)(-8), n=13 (d) 61=-47+(n-112, n=10
(€ 2=-52+(n-1)6, n=10 () —§=5+(n—1)(—1), n=24
7_7 29 13
T -y, n- h _p-L
@ —g=5+0-D), () 2 ==+ (=D,
18-4
1 @ b=—2 45 by —T-2tW,_ 8
3 2 3
(0 18=9+G9+D 4 35 @ 3-h=2"%1_g
2 4 2
k, 1
© k:MZ(Zk‘n,k:z (f) 2_92k,k=330rﬁ93
2. (3@ _gzw,y:_x_zl (b) y+1:w,y:§+3
2 2 2
X
~+@y+D _
© xry=2———y=Sx-1 (@ y=E@0 g
2 2 2
9 3

3 (3 12:(—3)+(5—1)d,d:1745, -~ a=

2
(b) -44=28+(7-1)d,d =-12, ,-.a=16,b=4,c=-8,d =-20,e =32
16

4 6=(-8+(6-1d, d=1F, 26 12216
5 5' 5'5'5

5. - arith. sequence ZEZEE(%I], . common difference A7 =d=q-p=r—q
(Ba-5-CBp-9=3(p-q)=3d, Br-5-(3q-5=3(r—q)=3d
w (34-5-(Bp-5=@r-5-(34-9),
. they form an arith. sequence ‘E{#H i S 7= 85|
18-5
1 3
1. (@ 28—3>0,n<9§ (b) —7n+73>0,n<10?
.9 positiveterms. 9 {[E IFE(IE - .10 positiveterms. 10 i (F#H -
T, = 28-3(10) = -2 T, =—7(11) + 73= -4
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(©

(©

(b)

(©

18-6
L @
(c)

96+ (n—1)(-5) > 0,n < 20%

.20 positive terms. 20 {jE [F 8405 -

T, =96+ (21-1)(-5) = -4
~294(n-1)(11) > 0,n > 3111,
n—d: T, =-29+(4-1)(11) = 4

~74+(n-16>50, n>21§;
~74+(n-16<270, n <58§;

21E <n< 58}
3 3

- no. of terms JE#=58-21=37

18n-33> 50, n>4E;
18

18n -33< 270, n<162;
4E'<n<16E
18 6

- no. of terms JE¥=16-4=12
57+(n-D(-4)<0, n >15%;

57+ (n—1)(-4) >-150, n< 52% :

151 <n< 52§
4 4
. no. of terms JE# =52 -15= 37

Thefirst multipleis E{E{Z#0E 40.

(d)

(b)

(b)

(d)

(b)

B2 Answer

128+ (n-1)(-4) >0,n< 33

.32 positiveterms. 32 i 1E#IE -
T, =128+ (33-1)(-4) =0

T,, =128+ (34-1)(-4) = 4
—29+(n—-1)(11) < 300,n < 30%,
n=30; T, =-29+(30-1(11) =290

510+ (n-1)(-7) <270, n> 35% ;
510+ (n-1)(-7)>50, n< 66%;

35E <n< 66§

7 7
. no. of terms I8 =66-35=31
213-6n< 270, n >—9%, n>0;

213-6n>50, n> 27%

s 0<n< 271

6
- no. of terms JE#y = 27-0= 27
22-5n<0, n>4§;

22-5n>-150, n<34§;

4g <n< 34g
5 5
. no. of terms JE¥=34-4=30

40+ (n-1)4<1000, n<241. .. Thereare 241 multiples. 3t 241 {f{ZH#5 -

Thefirst multipleis E1{EfZ#E 105.

105+ (n-1)7 <500, n< 57; . .. Thereare 57 multiples. % 57 {E{Z#4 -

Thefirst multipleis & S8 0E 150.

150+ (n—-1)15<4000, n< 257%. . Thereare 257 multiples. 3% 257 {58 -

T,=a+(3-0)d=26 — (1)
T,=a+(©9-0d=20 — (2)
~a=28, d=-1 T,=29-n

() T,=a+(B-1d=26

— (@
To=a+(9-1)d =54 — (2
na=-2d=7T,=-9+7n

T,+T, =[a+(3-Dd]+[a+(5-Dd]=-8 — (1)

T,=a+(7-)d =-13
~a=5d=-3T,=8-3n

— @
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B2 Answer

(d Ty-T,=[a+(B-Dd]-[a+(3-Dd]=-16 — (1)
T,+T, =[a+(2-Dd]+[a+(7-Dd] =-26 — (2
as 8416 716
5 5 5 5
(© Za+(@-Ddl=a+®6-d+1 — (1) () a-[a+(4—1)d]=100 —®
a+(8-1d=25 — [a+(2-Dd]+[a+(B-Dd]=25 — (2)
na=-3d=4T,=-7+4n When#a=5d=5T,=5n.
When & a=20,d =-5T, =25-5n.

2. (@ T,=a+(2-1)d=7 — (1) (b)y T,=a+(B-Dd=-8 — (1)
T,=a+(5-)d=13 — (2 T,=a+(6-Dd=-20 — (2)
~a=5d=2T,=5+(7-D2=17 ~a=0d=-4T, =0+(20-1)(-4)=-76

(0 T,=a+(4-Dd=7 — (1
T,=a+(7-Dd=28 — (2) -
na=-14,d=7T,=-14+(2-1)7=-7 B
(d T,-T, =[a+(@-Dd]-[a+(7-Dd] =21 — (1) é)o
T,=a+(6-1)d=-25 — <
~a=10,d =-7,T,, =10+ (10-1)(-7) = -53 ~
£
~

18-7 U‘f

1. (@& Nofg (b) YesZ; T,=5r=5 (© YesZ; T,=7r=-1 5

1 4 =
(d) YesiZ; T1:—64,r:2 (e YesiE; Tl:27,r:§ c}))
() Yesiz: T1=99.r=14 (@ NoZ  (h) Yesi T,=-3tr=-2 O
9 8 5 %)
(i) No i () Yesii T,=mp- 2
n
(K) Yes T, =a(l+10%),r = a(l+10%)> () No#fzZ pe
T, 2 T 7n+D? (n+1)? ]
2. a n+1: :2’ esEl b n+1: — ;no =] O
@ T o yes g (b) T 2 Py V= S
T,.. nN+1 n n+1 o T.. 403"3
) M- T-._ —"TonoR d) -2 —03;yesiE
© 3 =3 37 e E @ T 0 yes=
T . 63—2(n+1) 1 o T 8n+1 _42(n+1)
e n+1 _ :7; es f "*1:72128; eSEI
© T G 35 VS ® T & a7 yes ;&
_ 0/,) N+1
(@ T 1000x(@-TSO"™ ooy o
T,  1000x (1—75%)"
18-8
1. @ T,=(7n-7"'=-7" (b T, =%~6”’1=3~6”’2
© T, :%12”’1:16-12"’2 @ T,=(k)-4""
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B2 Answer

2. (@ a:—].,rz_—i'=4,Tn=(—1)~4”’1:—4"’1 (o) a=3,r=1—32:4,Tn=3~4”’1
-1 1., (-
0 a=5r=—,T,=5()""=
(© 5 (5) =
36 2 2000 2
a=54r=—=—T =54-(0)"" =
(d) 273 (3) 7
8 4 8 3 8 3 3
g a=—,r=—=+—=="T =—. "=
© 9 39 27" 9 (2) 2n
S @ T=artt=2  — () b T,=ar*'=3 — ()
T,=ar =32 — (2 T,=ar®'=27 — (2
When i r=2a=+ T =L oni_on When & r =3 a=t 71 Lz
=2 y 21 n 2 . , 91 "9
When & r = -2, When & r =-3,
1 1 1 1 _ _
:7,-'- —=.(=2 n-1_ _1n—12n—2. a:_flTn —_ . _3"1: _".3 3.
a=>"T 2( ) D 9 9( ) D
(© T,+T,=ar’ +ar**=-101 — (1)
101
T,+T. =ar+ar=—— — (2
At Ts 100 @)
When % = a=-1000, T, = (~1000)- (-1)"* = — 174.
0 10 10"
_q\n1
When 2 r=—— a=1000, T, ~1000- (- 2™ = 1)74 .
10 10 10"
(d) T,-T,=ar**-ar*'=-3; ar’(r+)(r-H=-3 — (1
T,+T,=ar’ +ar**=12; ar(l+r)=12 — (2
1 1 1
r==,a=16T, =16-(=)"" =
2 " (2) AN
4 el
@ T,=ar’"=8 b T,=ar"t=1
T,=ar’' =64 L8
-'~a:21r:21T12:2'2127124096 To=er :1_1 1
na=8r=--,T,=8-(-2)"' =2
o'l ( 2)
(© T,=ar**=-27 (d T,-T,=ar**-a=40
To=ar®' =1 T,-T,=ar**—ar’** =60
1 1 1 3 3 729
na=8Lr=-=,T, =81 (-0 =-= na=32r==-T,=32.(5)""="2=
b 3" 3 27 2" @) 2
18-9
1. 1 11 1
a==,r=-+-=4, T, =-(4)%'=128, g=6
@ s’ 273 o 8() g
-60 1 1 20
b) a=-180r=———=>, T, =-180(3)* =-=, g=7
®) -180 3' ° (3) 81 g
9% 3 3
c) a=64r=—==, T =64(>)"'=486, g=6
(© a2 o (2) g
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B2 Answer

(d)
(€
@
(b)

2.

(©
(d)
()

18-10

(©
C)

(©

(b)
4.

Nlw

19-1

(b)
(©
(d)
()

A-60

Lt 14 gzi(_g)g—lzl, g=7
729 243 729 729
3 1, 162 -1, 2
—-——x(=)°=-—,0=4 f T =—"22Z 7927’ -8
() =-2g O T, =g x(5)" =50
a:]_,r:1+1:1,Tn:1.(1)"*1 i n=12
2 2 2048
-7
a= 7r——— -N==,T,=-7 D" ' =—,
(-7 = (S ) -9
a:]_zlrzﬁz_g’ Tn :12.(_7)n—1 — 6561, _
12 2 2 32
a::l.,r:léll:l.l, T, :l-(l.l)"’1:1.61051, n=6
:E'r @_@ 2 T, E (2)"1 @, n=7
2 243 81 3’ 243
K _3 y_s6 0 =W oo
12 k -8 4
i @ =22 h=2 orgs -4
g -16 25 h 6
2 :5u—1’u:i1 () 3w MW 4o -1
5u+1 3u 4 2w+1 3w
3 3 y 2
== y==2 b) ——=—,y=46x
y 3 y ®) 18x? vy y
i u,y:i«/xz—ZS (d) gzﬂ,y:iﬂx
-y 5 7y 2x 7
32=8-1%%, r=+2
When % r:ﬁ,a:&ﬁ,b:l&c:l&/ﬁ.
When # r=-2,a=-8/2,b=16,c=-162.
23328=(-3)-r®*,r=-6, ..a=18b=-108 c=648 d =-3888
3
=(-6)-r*? = 3 -=
(-6) >
20
a=29, d=—4, n=20, - S, ="[2(29)+(20-1(-4)] =-180
a=-18, d=6, n=35, . 835:3—;[2(—18)4—(35—1)(6)]:2940
a=-25, d=6, n=16, .. Sls:1—26[2(—25)4—(16—1)(6)]:320
a=7, d=-6, n=40, .. 340:@[2(7)+(4o-1)(—6)]=—4400
3 7 12 3 267
=—, d=—, n=12, .. —2 +((12-1)
o 4=1 [26)+ 12-9( -
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2. (@
(b)
©
(d)
(e)

3 @
(b)
(©
(d)
(€
()

19-2

. @

2 (@3
©

3 (@
(©

4. (3
(b)
(©
(d)

19-3

1. @

(b)

B2 Answer

T,=1, d=3, .. 1+(n-1)(3)=133, n=45, . S =%(1+133)=3015
T,=19, d=-5, .. 19+(n-1)(-5)=-26, n=10, 510=%[19+(—26)]=—35
T,=-65, d=17,.. -65+(n-1)(17)=122, n=12, .. S =%(—65+122)=342
T,=-27, d=4, .. -27+(n-1)(4) =57, n=22, szzzg(—z7+57):330
2 5 2 5 122
T,==,d==, "~ 2+(n-1)()=19, n=12, = (£+19)=118
173 3 3 ( )(3) ( ) =
20
T,=16, T, =-60, .. 320:7[16+(—60)]:—
17
T,=-70, T, =58, =E(—70+58):—102
13 ©
T,=11, T, =23, :3(11+23):221 8
9 &0
T,=-30, T,=-86, :7[—30+(—86)]:—522 =
3 28 3 609 —
Tl:Z, T28:21’ n 7(7 21) 2 g
4 1 6 4 1 =
T,=—, T,==, - (24D == o
1 5 6 5 6 2( 5 5) L,T:
o
I=
&
61 =
Ty =Sy -5, =107 (b) Te=Ss—S;=-76 (© Tll:sll_sloz_g N
T, 4T, +T,+T, =S, - S, = 384 (B) Ty+Ty+-+T, =5, S, =169 =
T+ T+ -+ T, =S, —S, =1500 7
T, =S,-S,,=—4+6n (b) T,=S,-S,,=8-2n 2
T,=S,-S,,=9-3n ©
n a . =
T,=4, d=3, .. 7[2(4)+(n—1)(3)]:246, n=12 or & n=-—= (rel.35)
152 , .
T,=5, d=-9, —[2(5)+(n D(-9)]=-1444, n=19 or 5 n——? (regj. 1)
T,=40, d=-11,.. 2[2(40)+(n—1)(—11)]=—680 n=160r B n——% (CES)
10 3 n 11 197 .
T ==—,d==, .. —[2 n-1 114=, n=14or& n=——"+ (r§.3&
173 7 2[( )+( )= )] o 2% 9 (rei 4%)

%[2(5)+(n—1)(—3)]=—280, n=16 or & n:—3—35

(rej )

%[2(—1)+(n—1)(7)]:243, n=9 or n:—% (rej 42)
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B2 Answer

(©
(d)

2. (a@

(b)

(©

(d)

(b)

(©

(d)

19-4

(©

C)

A-62

T,=14+8d =12, d:—%, %[2(14)+(n—1)(—%)]:117, n=9 or = n=104

T =T+ 20(%) —2, T,=-82, 21282 +(n —1)(2)] _ 355,
n=20 or &, n:%1 (rej.32)

d=-2, T,=4, .. T,=6.

g %[2(6)+(n—1)(—2)]:—690, n=30 or & n=-23 (rgj.}&)
T,=T,+3d=26, T,=T,+5d =18, ~. d=-4, T,=38.

" %[2(38)+(n—1)(—4)]:0, n=20 ork n=0 (re.}&)
T,=T,+d=-24, T,=T,+4d=-12, .. d=4, T,=28.

L D[22 +(n-DA]=68, =17 orsk n=-2 (e )

T3=T1+2d =-18, T5:T1+4d:_15’ dzf, T1:_21-

3 %[2(—21) +(n —1)(%)] —_1155, n=7 or& n=22

d=-2, S, = %[2(12) +(n-1)(-2)]=13n-n’. Thesum {&fI=S,—S, =0-42=—42.

n(3n—55)
=
The sum §##fi1=S,, — S, = 121— (-86) = 207 .

4=3,S, = %[2(—26) +(-D)@)] =

T,=T,+3d=28, T,=T,+7d =225, .. d_—%l T, _%.
7[2(§)+(n 1)(—7)]_ (11n2+525n) The sum 7] = 425 13877 323
T,=T,+2d=-5, T,=T,+8d =32, - d:—g, T,—4.
4205
7[2(4)+(n 1)(——)]_—(25n 9n2) . The sum i1 = —2104 - (“)__T
10 15
r=3 ~5,=1C D 206668 () r=2, - s, -—22 =D __ 131068
3-1 2-1
1
121-(5)°] P
r=t g o 20 188y s —TECA T onggg
2 L1 T w 1-(-4)
2
11
R R
r=-3, .. S, = =
1-(-3 9
n-1 n-1 9[214_1]
T,=9, r=2, T,-92)"". 73728-92)"", n=14, S, =14 147447
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B2 Answer

243° -1
(b) T,=2, r=3, T,=2(3"". 39366=2(3)"", n=10, S, = =59048
_(_ 11
() T,=7, r=—4, T, =7(-4)"*.7340032=7(-4)"*, n:11,511=%:5872027
(d) T,=-6, r=-3, T,=—6(-3)"*.—28697814=-6(-3)"*, n=15,
_ _(_ 15
Sy = -9 1503360
1-(-3
1 1 2 1
e T,=54, r==, T =54(5"". ———=54(5)"", n=11,
(e T 3 (3) 2157 (3)
1
54[1—(5)11] o 3
Su= -1 - 810 (3sig. fig. 3 fEAZET)
1-=
3
1., 1
“[1-C)7
3. (a T1=E, r:l, 33:u:§
4 4 1L 64
4
1251 ()]
() T,=125, r=1 s, = 5 19531
5 11 125
5
5
= (6°-1)
6(2°-1) 5 Tl 215
¢) T,=6, r=2, S,=—-—~7-186 d T,=—, r=6, §,=22_— -2
(© T ] (d T, B 3 6.1 o
7
7,-7 3,8 2(34_1) 70
e =—, r=3, = =
(e T, 4 +=T 37
19-5
ar=15 5_
1. @ , a=3, r=5; SS=M=2343
ar?=75 5-1
ar’=144
(b) , a=4, r=16.
ar’ =5184
6 _(_A\6
When & r=6, S6=4(6 l):37324;when”;é.? r=-6, SG:M:—ZG%O.
6-1 1-(-6)

ar®=-54 o8
© L r—43. When® r=3, a=-2, 8,25 =D _ gz,
ar’ =-4374 3-1

_ _(_2\8
when’® r=-3, a=2, SS=M=—3280.

1-(-3
2 1
ar’== 1 =Ly
(@ 9 g o lg AP een
ar® =2 3 1-(-L) 6561
243 3
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B2 Answer

2. (@

(b)

(©

(d)

()

(b)

(©

(d)

19-6

©
€

A-64

k
T,=10, r=3. S, _Mzszsoo, 3 =6561, k=8.
1
-96[1-(2)"]
T,=-9, r==. s -— 2 _ 189, (Y=L s
1 2 64
2
- 2561 (- )]
=256, r=—2. 8 —— 2 __say16, (-2 =181 7
2 5 2 128
1-(-)
2
1
1 656][1_(_5)] 1 1
T,=6561, r=—-. S, =——3 =4920, (-2)* =———, k=8.
1 3 6561
1-(-)
1
61-(5)"]
T,=6, =1, g -— 2 131 Lp_ 1 g
.1 128" 20 512
2
k_
s, = X2 =Y _ 36855, 2¢ — 4006, k-12.
1
_24[1_(5)k] 1 1
k
Sy=—2 = 47625, ()=, k=7.
1 2’ 128
2
ar =243 1 1 .
S, <0, T,>0, ..r<0. , r=—=or @& = (rg. #&); a=-729.
ar®=3 3 3
7291 (3]
S -— 3 a7, o5y q=-28 Lol g
1 3 3 3 2187
1-(-3)
2
_5 825D 68, - a-as;
2" 25-1
k_
LR J—— (Z_Sk_l)_15561 & )k 1565 | o
25-1 64
11 1 2 1
T,==, r==.YesH}l, S, == b) T,==, r=>.Yesw[Ll, S, =1.
153 1 GV =3 (b) 3 3 G
7,--1 r—l YesTlLl, S, ——=.  (d) T,=<, r=3.No Rl
6 6 Tt 5] g ' '
3 1 1 1
T,=->, r=—=.YeswLl, S, =—=. (f) T,=512, r==.YesH[Ll, S,
5 5 2 8
O M re-L, s - _102
-3 2 1)
3

4096
7
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B2 Answer

© r=1, Swzil:4 @ r=3, Sw:1—63=64
2 L1 4 3
2
3 25
2 4 9 2 S
§ r=-—,, S, =——5=-1 f) r=—, S5, = =
(e 3 o 1_(_2) 20 () 5 l_(_g) 8
3 5
a -18 1
3. a S =——=12, a=6. b) S, =_—°=27, r==.
@ s, 1 (b) = ;
(¢ S,= & _15 a=18. T4:18(_1)3:_E
1 5 125
1_(_5)
038 38

4. (@ 0.38=0.38+0.0038+...=

1-001 99
(b) 0.06:0.06+o.006+...:ﬁ:i
1-01 15
(©) 250=25+(0.09+0.009+. )= 24 009 13
2°1-01 5

19-7
1. Multiples of 4 (4 F£58): 2012, 2016, 2020, ... , 2996
d=4, T,=2012. T, =2012+ (k—1)(4) =2996, .. k=247.
S, = Lf (2012 + 2996) = 618488.
2. (i) Firstterm IE =73, common diff. 237 =-8, no. of sides i#1U%H =n
. Sumof ext. £ s 4}l =360= %[2(73) +(-1)(-8)]
n=8 orm n=11.25 (rg.4%)
@iy 17
3. Let T, cmbethePerimeter of A,. & A EF BT, cme
@ T,=(1+3)(2)=8, d=T,-T,=8, §;;= %[2(8) +(11-1)(8)] =528cm
(b) T,=4x3=12, d=T,-T,=75, S = L28[2(12) +(18-1)(7.5)] =1363.5cm
© T,-= 2+%(3.14)(2) 514, d=T,-T,=7.71,
S, = %[2(5.14) + (15-1)(7.71)] = 886.65cm
4. (@ B, aeaEmfE =1, B, aeajfifd =1+2, B, aeafmfg =1+2+3,

B areaffHifE = M

(b) B, areaffiff =3, B, aeaffif =3+7, B, aeaffiff =3+7+11,
B, areafifli = 15[2(3)+(215_1)(4)] 465

=120
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19-8
1. Let T, cm’betheareaof A,. 2% A HIHERELT, cm® -
1 87381
(@ T,=3, r=2, S,=38lcm’ (b) T,=32, r= sgzﬁ

4

(c) T,=281767325, T,=10300.77, r=_, S;=41654605 (3 dp./]Eikik 3 fi)

2. (a) (i) PerimetersareE5&: B,:64cm, B,:16cm, B;:4cm;
. common ratio Nk = 16_1. S, = 64 :@ cm
64 4’ -+ 3
(i) B, areaffif& =256cm?, B, areafifi =16cm’, B, areaffifg = 1cm’;
16 1 . . .1 o 1
o — =", -itisaGS. withcommonratio —. B2\t — s 1] e
26~ 16 % (Ep /N Y= % NEE LB
oS, = 256 4096 o
1-1 15
(b) (i) Perimetersare F5E: B,:8lcm, B,:54cm, B,:36cm;
54 2, 81
. commonratio AN fL = S, = =243 cm
Ak =53 1-2
(i) B, areajfifk :723\@ cn?, B, areaffif =8L/3cm?, B, areaffif =363 cm?
83 36V3 4 . . 4 !
=" —_ itisaGS. with common ratio— .B&/\ Ik — L8 -
w5 g3 9 9 [Eh/N j%g NEELLE
72943
R 65613
-4 20
3. Let the number of 50m-distanceshe swam ben. ZhifF T n B 50m FREE -
100+ 100(1.1) +100(1.1)? +...100(1.1)"* = 610.51, 10001 =D _ 105,
1.1" =161051, n=5; x=50n=50(5) = 250.
4.(d A1B1C1D; AB,C,D; A3B3CsD3
longer side
%é 20cm A-B,=B;C;=15cm A3B3=B,C,= %cm
shorter side 15_ 45 15 _ 135
%Ei% 15cm B,C,=B,C; x % jcm B3sC3=B,C, x % = E

1

(b) Thelonger sides of the rectangles form a geometric sequence with common ratio 3/4.

HRITPHI RS LLEE] > AL 34 -

Sum of all segments AT A #REXAT R EEREA]
= 2BC,+ 2x (sum of the longer sides of all rectangles -5 TEAYREEAT4EF0)

19-9

(3 ASZEHE], a=5, d=7. .. Sx:2[2(5)+(x—1)(7)]:1430,
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7x*+3x-2860=0, x=20 or &5 x=—£73(rej.§¢%)
(b) Thelength of the longest portion f & —ExiJEE =5+ (20-1)(7) =138cm
GSZ:L#%, a=15, commonratio=r, Tg=192.
s T,=(A5)r’ =192, - r=2.

Thelength of the original rope fli FJFERIEREE =S, = =382.5cm

The amount Peter saved in 2000 f{5:4F 2000 FEEE B ZFHEE = $a.
A.SE 7%, common difference /47 = 100, T = 2000,
. a+(10-1)(100) = 2000, a=1100. No. of years £ = 2010 — 1999 = 11;

1.5(2° -1)
2

. thesum H¥EAGEE =S, = 1—21 [2(1100) + (11-1)(100)] = $17600.
The amount Mr. Wong saved in 2005 554 4F 2005 F-E#EMVET S = $a.

GSE: LB, common ratio /3 kL= 1+% = g T, = 2500,

3 a(g)"*1 =2500, a=1024. No. of years 84 = 2010 — 2004 = 6;
1024{(5)° -1
5

. thesum HEGEE=S, = =$11529.

4

Incomes A : A.SEEZEELT],  running costs 4538 57 H: A S.EETE BT
. total net profit 15 Z2Fl]

= 2—; [2(8000) + (20—1)(2000)] - % [2(15000) + (20—1)(500)] = $145000

Incomes I A : GSEEELEF!,  running costs & 5E 7 H: A.SEE7E%).

20
S20S =2 212(15000) + (201 (500)] = $20850243.07

The no. of years needed FiiZE4EE =n.
A.SEZEHEI, a=1500, common difference /A7 = 800,

%[2(1500) +(n—1)(800)] > 40000, 4n2 +11n—400> 0,
n>872 oru n<-1147 (rg.¥%),
n=9. 9yearsisneeded. FEHF9 -
(i) Total amount at the end of the 2™ year B %555 —AF4EIEAYAFIRI
=[10000(1.04) +10000] (1.04) = 10000(1.04)? +10000(L.04) = $21216

(i) Total amount at the end of the 3™ year [ %555 = FAF Y AFIFI
=[10000(1.04)2 + 10000(1.04) + 10000] (1.04)

=10000(1.04)° +10000(L.04)? + 10000(1.04)
=10000(1.04)* -+ 10000(1.04) -+ 10000(1.04)
[(1.04)° -1

. net profit {FZF =

=10000(1.04) x =$32465 (nearestinteger AxiEUTHYELE)
(iii) Total amount at the end of the 10" year 2 55—-EAR I AT
=10000(1.04)™ +10000(1.04)° +...+10000(1.04) > +10000(1.04)
=10000[1.04 + (1.04)* +...+ (1.04)° + (1.04)™]
1.04[(1.04)* -1]
04-1

=10000x =$124864 (nearest integer FefEEiTAYEEE))
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