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6a (12— x44)
¢ (22 —x+3)
e (% +5x+2)
7a (x +3)(x+4)
¢ (¥ + 5)(x—3)
e (x + 5)2
g (x = 7)x +4)
8a (2x+3)(x+2)
c (Ba+4)2a+1)
e (3d + 4)(6d + 1)
g Br—4)@4r+1)
i (5e —7)(5e+7)
9a 3x(x —5)
e XX+ 5)x+2)
e x(x —1)x+1)
g a(a — b)(a + b)
ix(2x+3)x+1)

bix*+38x+1)
d (32 + 0x — 2)

b (x +3)(x +7)
d.{x—5)x+1)

f (x+3)(x—2)

h (x — 20)(x + 12)
b (3x + 2)(x + 4)
d 2y+9@y+1)
f 8z+2)(z+3)
h Gu —4)(5u + 1)
j (4s — 5)(4s + 5)
b (x —4)(x + 4)

d x(x2 + 8x + 10)
f x(x—4)(x+4)
h 2x(2x — y)(2x + y)

2a (1,2)or(-2,-1)
c (2,4)or (=8, —26)
e (4,3)

3a (1,2)or(2,1)
¢ (1, —-1)or (%,%

4(2,3),(=3,-2)

b (—3.5, —4) or (-3.5,4)

d (-1,-2)or (-3, ~1)
f (2,-3)or (-1 %)

b (2,3)0r (-2, 2

d (5 -2 or (L%

- . SR
5@x+2y)2x+y)x=35y=1
Exercise 11 page 26
laws?2 bx<—4

cx>5 dx=—4

e x>1 fx<%

g 2=l h-9<z<-3
251, 31,2345

47 54,56
1 =i &’b

6bi1—-8xx<x3

EXERCISE 1F  page 15 B 5 P gppit i
la 81,2 b 0,1 c 64,2 7a -1<x<1 b x>4 x<—4
d —59.0 e 0,1 £ —23,0 ¢c 3sx=<3 d -4<x<4
2m*<64 3a=2 4p<4% 5k>—% e X=Ha < —5 fx=4x<-4
6a (x+2)2-3 b(x—12-4 8ax=6orx= -2 b -4<x<-=-2
c(x—22-5 d(x+%)2—% cx=6orx=< —1 d =3<xx -2
7a 12 — (x + 32 b2— (x+1)? ex=4orx=3 f lsxs<?2
€ 80— (x'—b5)2 g%<x<4 h—§<x<5
8a (-3, -8) b (2, -6) i —4<x<i j x=3orx=<%
¢ (=5, —25) d (=2,14) kxs-Lx=3 1 2<x<®
92 2(x+2P—3 bSir— 1)F=2 5 . i
¢ ox+lp_Z ml <y s RX>Zorr<y
2 2
1 9x>4 10x>5 I o<—3
11a 3 b =2 (2

2p<s4andp=20 13 -1<x<3andx>3

12 expression = (x + 2)2
Bay=x2—-4x+7 by=x>+2x+5
Exercisk 1]

1 a quadratic, negative x?

page 29

EXERCISE 1G  page 19

L& =2 =8 b~1.5 € 12,2 & 1= b cubic, positive x3
e 0.7 f 0, —% g 4,4 h —%,% ¢ reciprocal
2a —2,-5 b1 =3 c —2,6 d cubic, negative x°
d =204 e 0.75,2 f _%/ % e quadratlc_, positive x?
g -1.41,0.63 h —1.33,208 i —2.5,1 f exponential
j —0.88,038 k —0.69,1.32 1 2,—-21 2a) ys
m=8,5 13,15 0 0.23, —1.10
p 537, —037 q 720, =320 r —2.74,4.74
3a2*4y3 b3xyZ ¢ B %y5
d-4x/5 e-1%=/8 £ —5
4h=5 511,14 678 X 32
7d 456 8c613 9x2+3x+1=0 >
022 —-2x—-1=0 11 2.32 m
12496 cm X 1196 cm 13 5.78 cm b 3
149.03m/s 15 10.1
ExeErcIsE IH  page 23
1a (3,9) b (4,1) c (51
d(1,1) e (5 -7) f (24,9) 7
g (2,3) h (4,3) i {—3,8) >
J & —O)
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Exercise 1K page 32
1a —04,24 b —08,38 ¢ —1,3
2a —26,16 b —0.75,2.75
) d oy
3a —1.65,365 b —1.3,23 ¢ —1.45,345
4a1l b2 c 2
d1 e 2 f3
5a 3.35 b 24,76 c 425
60<k<4 7 (1,2)
10 k = =20 112
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1 yll
20
18
16

y = f(x) + 4

y =1

y=fx+1)

3 (0, —2), (7,0)

4a A'(-2,-1),B'(0, —3),C'(2,0)
b A0, 1), B'(2, 3), C'(4, 0)
¢ A'(-1,1),B'(0,3),C'(1,0)
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8d A 2a922 b 2¢ c 2
y d 2! e 21 £
- - - - g 20 h 2-5 i 27
1 1 1 1 - -
1 1 1 1 3.a 2V b 2= e 2
j: j: j: j: - 4a 3 b2 c 5
:fo :(1/80 :fm:feo “x 55
. X X | 6a?2 b3 c5
! ! ! ! d?2 e f -+
g4 h 27 i
7a?2 b —4 cO0
92 d2 e —3 f -3
y g —2 h -2 i 10
A'(1,5) 8a —7 b )
9ax® b 2 e &
da° e b7 f 1
g d° h ¢ i@
% 10 a 3xvx b 122 ¢ 227
d2z e 3V fre
11 a 6v2 b 2/2 c 3/5
d 5/2 e 5/3 f 2/11
Oa A 24 3\f§ h 6»’13 i 10\/@
y j 8/5 k 3/7 1 2/3
S 12 a 32 b V3 c 25
X d3/7 e 3/5 £ 3V11
A (5, —4) g ﬁh h 5\/§ i 5\/§
13 a 7V3 b 4v2 ¢ BY3
d 5\;’3 e 8\/3 f 12\5
14 a 30 b 20 &9
d 20 e 84 f 225
g2 h 3 i?2
15a3+2/2 b5+2/6 ¢ 7—2/10
0ay=x*+3x+5 by=#*—%—2 d1
¢ y=—(x+3x) 16a 3(/2+1) bV5-2 c3+2/3
11a=2,b=3 27— 1 ~
VA d 7 e 3 —2v2
17n=12
18 a 4x(x — 5) b (x — 3)(x + 3)
¢ x(x®+ 5x—7) dx(x—1Dx+1)
e (x —4)(x+2) f (x —4)(x—3)
19a x¥*+322+5x+6 b2x¥®—4x>+x—2
c 23 +5x2+4x+1
20 a 41, 2 solutions b —23, no roots
¢ 0,1 repeated root
g3
23a.0.—12 ¢ .2
24a (x+32—8 b (x—42—11
c (x+3p+2 d(x—2?—-4
(2,3) 25 a (—4, —15) b (1,4) ¢ (—3,19)
26a 2(x+3)2—15 b 3(z—1F—1
> ¢ 2(x+ %)2 = %
27 8l —= 2811 (2,11}
v ; 28 2
REVIEW EXERCISE 1IN page 40 2922 —7 b0,9 o &8
1a 32 b 9 ¢l d 64 d746,054 e —2,3 f 3.62,1.38
e 4 f - g - h 301,8 31 (3,12) or (1, 4)
il j 1000 k& 1L 32a (3,-2,G ) b (1,-3), (6, =)

¢ (5,2): 3,2



3374 ¥="10
c 4<x<4

3da 5<x<8
35a -3<x<?2

R Rl

bx<%
d—%<x<6
b-1<x<3

bx<0orx>

dx=4x<—

o=l padid fx>éx<—
38a y
/ VA
38b A
/1 2\/3 e
38c  (-1,0), (1,0) and (3,0)
39a y
1
(z2)
39b A
1
(1)
1 x>
39¢ -4and-2

1

SIS

40a

y
(_2! 1)
(£3,0) (2,0) X
40b v/
(=1,0) (4,0) S
X
(0,-3
40c y
(Q;}.
(=0.5,p) (2,0) X

412 htak) b
42a v/

0, 1)

(0,0) and (5a,0)

(1,2)

42b

3, 0)\ x

/(—6, 0)




EXAMINATION EXERCISE 1 page 45

1a 729 b 16x
2142 i 43
3430 b2x?
4im=4 iip=2
5i9-3/5  ii2/2

6a 6/3 b7-— 4\/5
7 -3+ 2/7

8a4—5 b 7/5

9 5/2

10a 11 +4/7 b2

Mp<3-V8,p>3+/8

12 i

x=—4+21

) e
iii 42

iii n= -1

ii x<—-4—-21,x= -4+ 21

iii

yA

171 5(x +2)% — 28
i x=-2

18p=-10,q
19 x=2

iii 560
iv two

J|

Il
X

=

20i x=—

22 x< =3, x> —1

¢ el
231 S\X\ 3

25

ii The line

21a x <=

bx=<

Y =

1 [ 4t €
N
-

1 -
2 x=

D
J

I

Il ml,

32

—
=

/

1
3
2

iix<—-2,x>6
24 b —3<x< 2.5
cl7<x< 2.5

¥4

=5, r=-13

—3
is a tangent to the curve.

—4 4+ 21

=y

26 a

by=(x+52x+1)
¢ (0,25)

27a

27b y=—(x—3)3

27c Vertical Stretch by factor 5

28 a (x+§)2+%
. 53
bi (=32
1i &=
iii v4

X\

[SIET

=V

¢ Translation of% units in the negative

x direction, and % units in the positive

y direction
29 a 4
b VA
2/ 2
y = =
" A\ >
y=x+ 12 -x

¢ 2



EXERCISE 2A  page 53 EXERCISE 2D page 64

1a2 b2 ¢4 d -5 1a (2,6)r=2 b (5, -2),r=5
e5 f 6 g —3 h -3 ¢ (0,3),r=v10 d(p,0),r=k
i0 j infinite 2a No b Yes
2a — 5 5 ¢ No d Yes
e SR o 3a (4,1)5 b (—3,2)3
L b —4 8 c (831 d (0, —9) V1T
an 3 e (-1 -3 £ G —2) 25
4a(1,5) b (47) ¢ (5,14) < .
dd -4 (3 -5 £ (-7 5.0t
50=14,b= 6 6 VAT to—Aptly -0 =0
7a Y13 b 4/2 ¢ V29 L

6 (x+ 22+ (y— 4R =16

1
80f71 o 93 7 (x =52+ (y+1)2=25
105,—5,_§,g,_§ 11 -1 8(x—4)2+(y—5)2=25
12b (6,0) c (44,39 d 29 11 b (x— 62+ (y — 6)2 =36
» 11 13 (2,3) (x — 2> + (y — 32 = 50
23 w5 ¢ (l525) 142 (5 4) b2+ y2 — 10x — 8y + 28 =0
o 15 (x — 22+ (y — 22 =4
EXERCISE 2B 57 16h ot gh—~tie—dg+2—~1
' page 17x2+ 12— 6x+ 8y =0
2 a parallel b parallel 19b (x — 5 + (y — 42 = 25
¢ perpendicular d perpendicular
e perpendicular f parallel »
g perpendicular . EXERCISE 2E  page 68
3AYy=Z—=8 By-gt+t2 Cxt+y=e6 14x+y—6=0  25x+y—19=0
4ax—-3y+7=0 b2x—-y=0 3x—2y+4=0 45y=x+7
¢ b~y ~=8=10 d2x—3y—10=0 5ax+2y—8=0 b (2,3)
Say=x+1 by=2x+3 6 (—2,5) 7(-1,-2)
cy=>5x—1 dy=7x—2 8 A(4,0), B(0, —8), area 16 12
ey=-3x—4 fy=-2x+11 9 /17 105
6ay=>5—1 by=—4x-5 M (x—3P+(@y—2P=5
c3x—4y+11=0 d2x—-5y+19=0 12 (x — 6)2 + 12 = 20
ey=3x-—1 fS5x—2y+26=0 '
7a3 b —3 c 4 d— 13 Suby =mx +c into x? + y2 =a?
8ab5x+y—9=0 bx+3y—14=0 to get x2 + (mx + ¢)? = a?
c3x+t4y—34=0 d3ax+y—17=0 _ s .
€Sx+y+2=0 £3xrdy—28=0 i.e. (1+m*)x*+2mex+ (c*—a*)=0
g2x+3y—21=0 tangent .. single intersection . D = b? —4ac =0
giving (2mc)? —4(1+m?)(c? —a?) =0
ExErcisE 2C  page 59 rearrange to get c2 = a?(1 + m?)
13,7) 2.(11, =1)
3x+2+1=0 4A&C
5mym,=—1 6 24 sq. unit
i T e e Review EXERCISE 2F  page 69
7ay+2x=10 b V5 . 5
1a =2 b:)' >C§
82, =4) d -5 e 25 f 6
9aa=10 b2y +3x=17 J
10b -2 3 ¢/D3 g nt
3 €2 A 2ay=3x-6 by=2x
Ma (2,4 b B (=6,0)C(-2,12) cdy=x—7 d 2y =5x + 33
126\/’5 ey:Zx——4 fy:5
13a (2,5 c (81) 3ay=3x—2 by=—6x—12
14 a 10:53 b 104.375km cx+2y+5=0 d3x—4y+11=0
¢ may be in different directions e2x—5y+19=0 £ 2x+5y—7=0
4a (1,7) b (3,2 c(5-4 d@i-9
5a3y—5x=—-2 b (1,1)

6a3x—4y+9=0 b4x+3y—38=0
¢ 5 units



7ay=>5x bdx +5y+17=0
8a (3,5
b —%, 2; lines are perpendicular
9ay=16-—3x% b A(5,0), B(0, 15)
¢ 5/10
10a (2,7) b (5,11) ¢ (—2,.10)
d (1,14) e asquare

MMb3x+4y—36=0, 4x—3y—23=0
¢ perpendicular

13 a 8 b -2

14 a (5 1) b (5,1)

15a y=—3x+19 b3y=x+2
¢ x=4 d 4,2)

16 b 4or —1

17 a (3,2) 6 b(-1,-2)3
c (=3,1) 4 d5,3) 7

18a (x—3P+((y—-12=4

b (x— 3P+ @-1r=1
19a (1,4 r=5

¢ normal4x —3y +8 =0

tangent 3x + 4y — 44 = 0

20—23
2122 +y2— 18y + 56 = 0
3%+ 10 +25-4+10= 0
23 8
25ay=ox—1 b 5u?
26a (x—42+(y—32=13
27by=-3x+10

EXAMINATION EXERCISE 2 page 72

la—% by=§x—4

2i. 5 ii 83y —6x+29=0
3y=—%x~l—3

4a—§

bi 7x+3y—2=0 ii A4, —5)
¢ B(—2,9)

5i p=-1 iim=249=3
iiid=4or—8

6 y=4x+ 10, (0,10), (—2.5,0)
7adx—-5y—8=0 b /4l

ct=8 d 20
8ai 3 ii 4x—3y=27
b D(—2,=5) ck=-3
9ay=-ix+6 c 2/5
10ai -2 il 7x+4y=1
bi M1, -3

i 8x — 14y =29
cl\:—%orl

M+ 3P~ 7P=50
@25 C(h.—2).3=5

iii 40
133 r=2/5,C@G,2)
ii (—1,0), (7,0), (0,2+V11)
iii M(4,5), d =10

Mai (xI3f+H=—12=13
i+ +6x—2y—3=0
b cii 2x+3y+16=0

d 100 — 257 sq units

15i C(1, -5), r=3/5
iii2x+y—12=0

16a (x — 22+ (y+ 12 =20
bx—2y—14=0

17 ii E(—1,5)
iii (x + 12+ (y — 52 =17

18a (x—=5+ 1+ 6P =20
bi C(5,-6), r=2/5

cx—2y=7
d AB=4
191 A

il 22+ y*—4x+8y—30=0

Exercise 3A page 77

2 a a® + 64 + 15a%b? + 20a%b® + 15a2b* + 6ab>
+ bt
b a® + 8a7b + 28ab? + 564503 + 70a4b* +
56a°b° + 28a%b% + 8ab” + b®
¢ x* +4x%y + 6x%2 + 4P +
d 1+ 5x+ 10x% + 1023 + 5x* + 15
e 16 + 32x + 24x2 + 83 + x*
f1—-3x+3x2—28
g 1+ 8x + 24x2 + 32x3 + 16x*
h 1 + 15x + 90x2 + 270x3 + 405x* + 2435
3a 16 + 32x + 24x2 + 8x3 + x%;
16 — 32x + 24x2 — 8x3 + x*
b 32 + 48x2 + 2x4
4al+3x2+3x*+x% b1—3x2+3x%—x6
c 2+ 6x*
518
6 a 40 b 945

EXERCISE 3B page 80

labéb b 120 c 20
d 90 e 66 |

2a 10 b 20 c 35
d 60 e 28 f 780

3 & 1,5;:10.90:5,41
d4al+6x+15x2+ ... b1+ 10x + 45x2
¢ 1+ 8x+ 28x2 d 1+ 10x + 40x2 + ...
e 1+ 18x + 135x2 f 1+ 8a+24a2...
51+ 12x +60x% + 160x* 12, 60,160
6a 1+ 14x + 84x2 + 280x3
b 1 —5x+ 10x2 — 10x3
c 1+ 18x + 144x2 + 672x3
d1—10x + 40x2 — 80x3
e 1 — 12x + 54x2 — 108x3

3 x3
- S+ 4
f1 2x+2x+2+
8 405
9 448

10 a 4° + 5a*b + 10ab?

b x10 + 10x% + 45x8)2

¢ a* + 8a°h + 24a%p? + ...
11 64 + 192x + 240x2 + ...
12 a 1024 + 5120x + 11520x2

b 81 + 108x + 54x2 + ...



¢ 32 + 480x + 2880x2 + ...
d 32 — 80x + 80x2
e 64 — 48x + 12x2

13b 0, —3

14b 0,1, —4

Exercise 3C  page 82
11+ 9x+36x%+ 84x* + ...; 1.0090
21 —7x+ 21x2 — 35x3; 0.9861
31+ 20x + 180x2 + 960x3; 1.020
4a 1.127 b 0.979
51 4+ 11x + 50x2
6a 2+ 61x + 840x2
¢ 14 8x+29x2
e 1+ 9x + 37x2

b 3 + 35x + 168x2
d 1 —11x + 54x?

Ta=23n=7 8k=2n==6
93,3 11 70
12 15

13 2101 + 5x + %42 + 15x3] 1131.13
14 3030

15 1 + 3x + 6x2 + 78

16 1 + 6x + 27x2 + 80x3

17n=7

18 a* + 4a2b + 2b?

ExERCISE 3D page 85

1a 0.118 b 0.0595 c 0.999
2 a 0.0168 b 0.00786 c 0.279
3 a 0.315 b 0.0746 c 0.401
4a 0222 b 0.978

5a 0.193 b 0.0290

6 a 0.282 b 0.526

7 a 0.115 b 0.00759

8a 0.177 b 0.997

9 a 0.405 b 0.925

10 a 0.000285 b 0.00569

REviEw EXERCISE 3E  page 86

lal+4x+ 4x2 b1 +15% + 75%2
¢ 1 — 15x + 90x2
e 729 — 1458x + 1215x% f 1 — 14x + 84x2
2a 24248 b —(72x 4542
¢ 8x + 8x3
3a 1+ 30x + 405x2 + 3240x3
b i 1.03041 i1 0.737
4 a 1259712x2 b —22680x°
¢ —ob%
5ax*+6x2+12x+8 b 15/3 + 26
6 b 608/3
7. k=2, 7=5
91+ 4x + 18x2 + 40x3
10 b:0,.2.~—5
11 a 0.238 b 0.252
12 a 0.172 b 0.999
13 a 0.337 b 0.00542

1 16 8
14aﬁ b8—] C 3

d 16 + 96x + 21612

2 17
16 a 0.0523 b 0.236

EXAMINATION EXERCISE 3 page 88
1243 — 810x + 1080x?

2 8l —2lbx> 1 216x>— 962 + 16

— —b. . 20
3H—2,b—§,c—27

4p=3,4g=5
5 6000
6i 243 + 810x + 1080x2 + 720x3 + 240x* +
32%°
ii 486 + 2160x2 + 480x*
7i 10 ii —720
8 a 1+ 10ax + 45a2x2 + 120a3x3
ba =3
9 a 243 + 405bx + 270b%x2
bb=3
101 8+ 12y + 6y> + 1
i b=16,9=12
mi a=1 ii 4096 + 3072x

12 a 64 — 576x + 2160x2
b 64 — 544x +1872x2

1Ba1+3+ 1\6
b 1+2x+§x3—£x3
¢ 30

14i 64 + 960x + 6000x2
i c=-11

151 32 4+ 80x + 80x2 + 40x° + 10x* + x°
ii 1560

16 20,000

171 a =243 ii k=23
1792

18 Z&i

+ 1215

iii

(IS S%)
N

EXERCISE 4A  page 95

1 2x 2 b5yt 35

4 7x6 5 3x2 + 4x3 6 2x + 5x*

7 6x° + 4 8 3x2 — 2x 9 4x3+2x+1
10 4x 11 1252 12 30x4
13 7 14 6x + 4 15 30x2 — 7
16 40x° — 18x% 17 2x + 4 18 2%~ 3 ,
19 4x 20 3x2+2x—6 21 12x3 — 3x2
22 100 23 =3 24 —2x
25 —4x 26 3x2 — 17 27 15x2 —4x + 4
28 2x — 11 29 100 x*° 30 x?
31 x 32 2x7 33%x+3
34 5x° 35 0.02x 36 1x*
37 1+ 3x2 38 x+x2+x3 39 —17x16
411 42 —13 43 13
44 14x + 4 45 2x7 — 3x? 46 5
47 —4 48 (2,3)
49 (1, 1) 501, -3

EXERCISE 4B page 98

14 5% b 7x6 c 6x2
d 20x° e 3 £f0



g 8xs h —2x2 1% 3
j —14x2  k3x —=
2a 3x2+ 2x b4x®+1
c 6x-|;2 d 18x2 + 30x°
e 3x72 — 3x: f 4x + 5x2
& =gpt a3 h2x™72+3
. . 1 2
1 X ] _;+F
3213xz+1()x+é2 b 2x
1 * -2 3
C 33(5 d?+;
e gxg f xS +x2
4a 2x+1 b 6x2 — 2x c 2x+2
d 8 —4 e 8x +4 f 4x3 + 4x
g Sty 7x6 h2x—2 i 18 + 12
j 163 —8x k1—x7? 1 2x — 253
516 61 7 —1
8:a 2 b 10
9 (3, —4)
10 (-1, 12), (3, —20)
11a2x—6 bx=3 ¢ (3,—8)
12 a 3x2 — 18x + 15 biw=1.5
C (1/ 2) (51 _30)
13aa=2b=8,c=-1 b (=2, -9)
15a 1,2, —5,—6 ¢ (=3,0)(—1,0)
16 a 2x + 5 b 9x2—-2
¢ 2% d —2x2+3
-1 7
e 12x3 — 36x7¢ f Zx2=_1_
. 2Vx
g 6x2+4 h—852 852
17 a E,)_ b%xl
2Vx *
5 1 e
1 1
el +;T f 4x 73
VX
1 =4 3 1
e i R h-‘\/;‘l'—
5 VX 2 2Vx
i %x_%+4x“13=' j %x%— %x_%
18 a dy
dxa
///// *
o
b &
d\"

LR 4

=V

d dy
dx a
i1
3
x
e dy
dx 4

Exercisk 4C
1ly=7x—-3

3a 10y =x+99
4y+x+6=0

/N
\

19A—E B—F C—D

page 105
2= =768

b (—99,0)

54y +x=2

6x =12 tangentsarey = 2and y = 1
7ad y=06x— 18, y=—~6% —18

b (0, —18)
8ay=4x—3
c3y+4x=24
e Yy=138x~ 7
gy= 2
9a4y+x=29
c 6y +x=233
e2y+3x=17
gy=2-x
10a —16
CcY=2x+6
11ay=-24x+13
12.a 1,3
13ac=-26
4ax=1-1
15:b: (0, 1)
16a2y+x+10=0
17a=2,b=13
19a=2,b=48
21 a —16
c4%squnits
22a (1,5),(—4,0)
g 510

by=12x+4
d3y=2x+18
fy=7x—4
hy+6x =24

b 6y +x =37

d 3y +4x =136
fy=—x
h3y+2x=14

b 2
dléey+x—127=0

cys—2+2Zy=2%-6

b (—4.2,6.04)
b (1, —15)

b3 ~%)

18c=12,d=1
20c=2,d=5

by+1l6x=12

by=—-4x—-16



28 G ~28)

b 6y=8x—22—7 y=—-6x—17

1 31
c (-3-2)
4 2

24bp=1 cCY=%

EXBRCISE 4D page 113

1 —4; min. 2 26; max.
3 3; max. 4 —8; min.
5 —1; min. 6 4; max.

7 }Z; min. 8 5%' max.

9 —70, min.; 38, max.
10a 4x + 3,4 b6x2+10x1—2,12x+10

c 3x2, 6x d x_%, —%x T2
e —3x2,6x3 f —2x3—3x%t6x*t+12x7d
1 (3 -1 12 (1, 6) max; (2, 5) min.

13 2, min.; 29, max. 14 10, max.; 6, min.

15 —3%, min.; 12, max. 16 7%, max.; 7, min.

’ 6/ 27/
17 2, min.; —2, max. 18 4, min.; —4, max.
19 3, max.; 7, min. 20 —1, max.; 3, min.

21c a=3,b=—45 d minimum
22 ¢ (4,17) max., (16, 1) min.
23 a (2, —15) min., (=2, 17) max.
¢c —=15<k<s17
24 a (0, 0) min., (—1, 1) max.
b0<k<1

ExeErcIsE 4E  page 116
1 36 cm? 2 225 cm?

3a. h= % b. A=2nr?+2nrh d. 24w cm?

4. 54Tt cm? 5. 32cm

6. 40m 7. 90 m
8a. h =2 c. 108 cm?
X

9a. 60— 2x b. x(60 — 2x)

C. x=15m, A =450 m?

10a. 12 c. 212 cm

11a. 5

12a. h = 19272 c. 512w cm?
13b. 16 cm? 14b. 2+/3 cm?
15a. 5x — x? b. x=y=§
16. 2

17a. V = 108mh — énh3 b. 4323 cm?
41 2 2561

18 a. V:?X +16T[X+? b. 1441T0m3

ExERCISE 4F  page 120

1la >3 bx<landx>4
¢ Ly

2. bz 3bx>2andx <1

4a3x2—6x—9 ¢ x> 3and < =1

bax <2

7al12x2—2x —4 b —I<x<2

EXERCISE 4F

(alternative answers for EDEXCEL board)
Tax>3 bx<landx>4
¢ 1l<x<d

2.2 3bx>2andx<1

4a3x2—6x—9 cx>3andx < —1

B LD

7@ 1208 — 2% —4 b—1<x<?

Review EXERCISE 4G page 121

12% 4 1 22x—4

34dx— 1 4 6x — 16

5 3x2 — 10x 6 3x2 + 22x
72x+ 6 82x — 8

9 8x — 12 10 4x3® — 6x2 + 2x
11 3x2 + 20x + 25 12 4x + 12

13 =3x—* 14 —4x-5




15 —2x%+4 2% 16 =323 dy

5 __4_ dxa
17 . 18 -
19-8 20 —%
X
3 4 4,9
2= = o S >
X2 x3 X2yt X
; y \/
23 322 — = 24 2x + =
X
25 2x—% 26 3x2 + 1 41-7,7 422
1.2 43 (3, —2) 44 —1,1
2 2% W 4523 46 5
292 -2 30 8x — = 47 (7 4), (-3 —4)  48(L 49
X X = —

33 13 345 352 36 —3 S ey= i~
st Logy D% 50 a 3x2 — 18x + 17 by=2x+2
1 ‘ 51 (2, 68), (3,22 52 (1, 6), (2, 5)

40 a 7 53by=9x—6 ¢ (-%,-27)
54a1,-6,51,4, —4,—16
b 6y = x + 30,4y = x — 64
55 (3,9), (3, 9)
/ > 56 (2V2, —4), (—2v2, —4)
-1 57a 2x—6 bx=3 c (3, —8)
/ 58 a 3x2 — 18x + 15 bx=1,5
: ¢ (1.2).48.—30)
dy 59 a (=3, —10) b (2, —10)
dra ¢ (1,2),0,71) d (-1,0), (2, —27)
3 60 b (5,21) cy=9%x—24
61 a 3%~ 18x~+ 17 by=2x+2
¢ (5, —20)
. 62a 9x*—30x+66 b (2 68), (3%
x 633 635—18% +12 b (1,6) max. (2,5) min,
64by=9x—6 ¢ (% -27)
65 (-1, —1)
- 66 c a=21,b=23
67 a (1, —1) min. (—1, 3) max.
68 b (1,2)
69 ¢ (32,4, d max.
70 a (16, —32) min.
S 71a (4,4)
B 3000
\\/ 73b (1,0) »
. 83
75 a a= 9 C 3,T
3 76b x=1,2 bax<l x>2
ﬁlk
Note: For Edexcel, answerto 76bis x < 1,x > 2
77a L=16x+ 4h b h=24—4x
/.zs x d x=4, V= 384cm®
/ 78 x =10, Vyqx = 13333 cm?

YA / 79 a = 2’ b = —15

v




ExaMINATION EXERCISE 4 page 127
1122+ x72

26x+6 ’

3i 18> -2x 245

5

i 36x + 3x 2

4i —10x° i xs
5i —12x3+2 ii 36x4
61 —10x3+ }x‘z +1
ii 30x 2% — 13
9ax—34+6x2
b7x—2y+27=
Wy—2r—9

TF T ~ -~ ~

124x — 6y —29=0

1316x—24y +9=0

14a —2x 3+ 4
bx+6y+19=0
¢ =12+ 12

15i (1.3,—43), (—1.3,4.3)
ii (—V5,0), (0,0), (V5,0)
iliy=-2x—2,x=-2

16 (3,12); (—3,=12)

17 iii y = 4x + 23
iv Yes

18a ii ;<x<2 [Edexcel: : <x<2]
b ii R(43,3)

19 B, —2)
20a 6 — 3x:
bi (4298) ik =i

ci 8x+12y=99 i (4, &

712

21i 4x+y—32=0 ii (6.5,6)

iix=23 iv3>x
22a32-3

bi -225mds™! ii decreasing

ci t=2 ii minimum
28ai St—B+1

ii 20x3 -6
by=12x+12

24 x < —vV2,x>V2  [Edexcel: x < —VZ, x > 2]
25x<—4,x>1 [Edexcel: x < —4, x > 1]
26a 12x7 ! + x3
bi —12x2+3x
ii dx+9y—115=0
iii k= ¢
27i (-1,7)
ii Minimum
28i (—2,-48) ii Minimum iii x> -2
29 a P(4, —28) b Minimum
30bx=—V2 c —48x—5
d Pis a maximum, Q is a minimum
31i 4x3—16x + 60

iv 92 v Minimum
32a18+6x—122 bx=3

c i —30 ii Maximum
33i a=13 i Minimum iix=1
34a 13— 2t

b i —%m/s ii decreasing

ci4 ii Minimum
35i k=-5 ii. Minimum  iii A(—2, —27)
361 (1,9) i —11
s7ai =22

2

bi 24m— %’Trz
il r =4, maximum
38aii V=12x—32* b 12— 2y
c ii —22—7x, maximum
39c P=38
40 b 1737 cm?®

dy=2lcm



EXERCISE BA  page 137

1x2+2x+1 2x24+4x+3 32x22+x—1

4x24+3x—2 5x2+1 6x3—7

EXERCISE 5B page 139

1a 18 b1 c?2 d —12
e -8 f 12 g -8 h1
2aA=1,B=5 bA=2B=3
c A=3,B=2 dA=3B=
e A=3,B=2 f A=3,B= -1
gA=1,B=2 hA=3B=-1
3 d 2,415 b1,5,6
¢ 1,21 d-2,:8;2
e4, -1,3
4a (x+1)(x—-3)(x+2)
b @ — D +3)E—2)
c(x—Dx+2)(x—1)

d x(x + 3)(x — 2)
e (x— 1) +2x+2)
£ (x—2)(o? +3x+4)
g xE—3)2 - 2x—1)
h (x —1)(x + 1)(x +4)
i (x+3)(2x2—4x+1)
j (x+2)dx2 + 2x — 3)
5a —4 b 4 c 4 d -1
6aa=-9b=13 ba=3,b=—
¢ .@=—34"b=50 da=4b=—
ea=2b=—
7a=19,1{(x) = (x +4)(x + 3)(x + 1)
8(x+1)(x2+2x—1)

9x=2,3 -1

10a1,%1% b212
c 0,;,2; d 0,-1,1

1a -3-1 -1 b13 -3
¢ 2,34 40,33
e =323 £2,32

EXERCISE 5C  page 141
la(x—1)(G2+3x+1)
b (X +2) (252 + 4% +3)
cx—3)ECx—-1D2x+1D
d(x +1)(Bx—2)(Bx—4)
e (x — 2) dx— 3) (2¢—5)
£ 2(2x —1) Bx— 2)

g x(x — 2)? h G+ 12426 = 3)
2aa=-9b=10 ba=-8,b=17
ca=3,b=-8 da=12,b=1

13 _1
3¢2v 3

40=0,b=-7,c=—6
54=6,b=3,c=-15,d=6
6ay=(x+4)(x—1)(x—2)
by=(@—-1x+1)(x—3)
cy=—(x+1)(x—2)(x — 3)
dy=2(x—12%x+2)
ey=(x—1(x—3)(x—5)
=(x+2)2x—1)

EXERCISE 5D  page 145

laé b5 15
2a6 b 18 c 14
d 41 e6 f 14
3a=2 4b=-10
big=2 6 35
7a=1,3; 8a=2b=7
9a=-2 10a=3b=8
Ma=1 12a=4,b=—1
1Bba=6b=
14ba=60b= —17 d 3 -21
I5ba=6b=

df(r):(x—l)(?)x—l)(,\+l)
16bfx)=2x— 12 +x+1)+2
17aa=-3 b (x—-1)3x2+2)+
18a x—1)(x*+2x+3) +1

b(x—2)(x*>—x+5)+10

cx+1)22+x+1)+5
19aa=-10 b b>—4,buthb+# 14
20 a,b p=6,4=10

REVIEW EXERCISE 5E  page 147

1a x2+ 2x — 5 remainder 16
b x2 — 3x + 6 remainder —2
¢ x¥2—x+2 remainder0

2a (E—2)(x*+ 3% +-4)
b (x —2)(x + 1)?
¢ (x+2)(x+3)(x—3)

3a=-3 4a0=5

52,—4,3 6x=3

7a0 c x>land —2<x<1
86

9a -2 b-43 ¢ -5 d:
10 a = 2, remainder = —12

11 a quotient = x? + 4x + 13,
remainder = 25
b g(x) =x>+4x+13,R=25
12 =5
13 b (x +2)(x + 3)(x — 3)
14b (x +2)(x + 1)(x — 2)
¢ 2 or —1 (repeated)
d —lor =/5

¢ —2,4+3

EXAMINATION EXERCISE 5  page 148

1b (x —2)2x + 1)(x — 2)

21 (x + 32 —3x +5)

3i x-D@EE+x+10)  dix=-2
i (x = 1)+ 2)(— 2%+ 5)

4i (x-2) dix=2y= 352
5aa=8 ¢
b (x —2)(2x + 3)(3 — 2%)
¢ —12
61 (x+3)2x—=1)x—14)
i x=-=3,045
7al6
bii —3x+2)(x—3)
8bi 36
i (@4 2)F —5x+10)
iii x = =2



x2 4 3

9k=3 i5+§x2+x +c
10k=2,x=-1
Nb3+d+5=0 cc=-14,d=37 la2d+7x+c bxf+x2+ec
2ba=9b=-6 c —6x1—x2+¢ d—z—iz_H
13i b=3 i (x —2)and (x + 3) x o 2x
141 36 ex+é+c f-é_g_i+c
i (x—2)@x2+7x—3) * x  x* 3
iii 3 real roots 12 a %x% o A SN S
15bi —12 i (x—3)x2—x+1) 5 2x ¥
cx=3 cx?—x+c d%xi+2x?+c
16 b (x — 3)2x — 3)(x + 2 5
( ) X ) e%x5 +c fx+l +c
%
R s 3.3 _ 32 o i 2
EXERCISE 6A  page 153 Bight —gh? +c € Tagte
3 o 23
la%-f-c b§+c I§X-+x2+c
8 2
EXERCISE 6B page 156
e 2x2 +c f 2x% +c
%3 3 1 ay=a +3x+1
&5 e I e by=2/x + 22— 36
i 7x +c j x°+c ¢ y=22+224+3x—16
ka* 4% +c 1 2x2 —3x +c 2y=x*+3x—1
D x3 Jy=®+H*—3x+10
-= 4 S ok 3 2
et I LTy e gA=E-T 449
P x4 3 2
o4x—~?+c px2—2—+c 58 y=2—x~—2 b yes
) , 6d =18+ 5x—2x2 b(3,0)and(—%,0)
Za?+c b2x*+5x+¢ Tay=124+x—x b (- 3,0)
3 T X
c%—x+c déx +c 81/:5352"‘5"'77
4 9y=x2—6x+ 10
2 — 3 4 x_.|. 2 - 7x + Y
e 2x2— x¥-t¢ f 3 3x* 7% +e W= BB
daxrte b 2x* +¢ IMy=4x+x-10
. A 12a A=6 by=1+3x2—2x5
¢ 2x° +c d2+x +c By=@2+ 282 —%+1
8 %10 4y =2 — 2+ 29%+ 3
ez+2x3 te f7+x+c 15 y = 2xvx + 8/x + 10
3 2 5
g%+x7+c h%+§+c -
i —4xl . j —3x2 +c Exercise 6C page 158
5
k —2x2—-—x5+c l—é—%ﬂ: laé b 26 C%
. x 2 d 34 e 18 f 492
3
m%—l +c n—§+%+c 4a 52 b6 c—%
% %
0x5+ " d 15 e 24 £ 2
=~ +x+c
5 g 52 h 45 iz
4y=x>+3x+¢c i =2 k% __7§2_
5A=£—-2t+¢ 1 5 i
6S=£-3t+c m-—s = o 307
7 a False b True ¢ False 512 9 < 74 84
8a 2x!5 4 b Ex2-3+c
- 23 : :
. L EXERCISE 6D  page 160 Note
462 d 2x3 = _
€ 3 te gt 192 243%“2 u? stands for
e —xX= ¢ f %’C% +c 3 3%112 4 10%u2 ‘units squared’
= ‘ m 52,2 - OPTIONAL
9a 2rs+¢ b 6x7 4¢ C 3X2 +c 3
d 2x: = 2vtc e 2xi+c £ 123 4oL
- T T A sX +e ¢ areas above and below axis cancel

g-xr —3rich =‘ +4x% 4¢ 7b 1%“2



8 %uz Note
9a1l,5 b 10%1;2 u? stands for
10a —3:1 b 10%112 ‘units squared’
5 - OPTIONAL
11a —2,3 b 203112
12-a a=1,2 barea%
134 &=—3,-1 b 13u?
14 a —11% ¢ area is below x-axis
15a —4,4,0 16 2212
EXERCISE 6E  page 163
1 1
14 24;
2 1
3105 4
5ay=8x—16
6b 7 d 22 (=2.60to2d.p.)
7a (x—L)x—2)(x—3) c%
8a —1,2,3 ¢ 112
9 213
I0ay=-—x+5 b (3,2) d1%
REVIEW EXERCISE 6F  page 164
1 ﬁ + 2 x_3 +c
4 3
B w5l 6
o+ + Z+3x +
3 5 > o 4 6 3x+ ¢
x3 Jx?
= —4x + 2 LI,
5 3 4x + ¢ 6 = > c
x* x5 x?
7L -+ Xy
> X ¢ 8 B > c
x3 w2 0
9% —7x + 10X +2x +
7 b s 6 4x c
11%x5—3x2+c 12£-+x—+£+c
2 3 4
2 .3
13 x — Zx2 + g V. e SRR O
=i g 7 s i s
15%x3+§x2—3x+c 16—4xf—x3+c

x4 x2

171—?4-0 18%x3+2x2+x+c
19 —x1+¢ 20 -—%x‘2+c

3
21%+4x+c 2x+x2+c¢

x* e
231+x2+c 245x—x2+—3—+c

X2 x s
25—+ —+ 26 —x2 + i
17 (6 62x 10x + ¢
2

27x3+%+c 28 33x3 — 99x + ¢
29—l+c 30%x%+c

= :
31 w2 + 32 X

TX (55 TR

e TqL > "

x3 | x?
33—+=—+4¢ 34x3+6x2+¢
3 2

x3
353—9x+c 364 =a"—3

T y=+4x—2
39y=x+3x2+10

3By=x—x+10

Wy=x2—3x+4 4y=x>+2x-15
R2y=22-7x+1 43y=3x>—4x—-10
My=x*—2x+1 45y=2x3+5
46v=1t>+5 -3 47z=13 — 4y +1
48 11 49 4

3
50 2x: 51 —xg
52 2x7 + 5x + ¢ 53 23

2.3 2

54 %1 | 55%—§x%+x
56 %x?+12r5 57 % +9%

5 1 1l 2
B o 61-— =

x 222 % VE
62aa=3 by=a~8Z2+5
63 6 64 44 65 15 66 —12
67 8 68 1 69 21 70 3
71 8_% square units 72 6 739
7436 75202 76202 7711 78 11

g . 7

79 b (_-2‘, “‘:I
EXAMINATION EXERCISE 6  page 166

1 Zx% +c
22x3 —2x"1+5x +¢
3 a 2x%— 52— 12x

4ap=%,q=2 bj./=—lx%+x3—6
By= 95>+ 32c+ 1

625

7a§x +18x7 — 72 bx=1x=81
8ay=9%—->5

by=20 =28 +5x—1

9i k=§ ii_1/=x3—§x3+2
10y=4xz2—7x—3
j i :
12a%x3+6x5+c
y . 2 ow i
b i Z_E 111
13a§x4—3x2+x+c
b1l —12%%+¢ iia=2
194
14 2
157 4 —Sed+e i 41

16 a 4x7 — 1022 + ¢ b 226

17i B(4,9) iis®-32+5x+c
iii 2
& 369 .+ 189
18 1 55 T
19 a ii A(-2,5), C(3,10)
3, 1 5 : 16
b i@ =g —ca? + T+ e e
200 8 ii 6
21a L(1,0), M(4,0) ¢ -3 +4x+c
d
6
22ii
23 a A(2,8), BO,1) b
24 a 0.0197 b 24.8m3



EXERCISE 7A  page 173 2a

3ax=0683° y=627° z2=9.18 x 0 30° 60° 90° 120° | 150° | 180°
b x =51.0°, y =10.3° z = 6.22 y 0 0.5 0.866 1 0.866 | 0.5 0
¢ x=233°% y=>56.7° z=173.8
dx=660° y=274, z=3.18 x 210° 240° 270° 300° 330° 360°
4 50.6° 5 39.1° 6 8.52 y -0.5 -0.866 1 -0.866 -0.5 0
EXERCISE7B  page 176 b ¥
1a 8.03cm b 56.6 cm 1T
¢ 20.6 cm d 12.8 cm
2 a 45.6° b 98.1°
€ 72.0° d 75.7° - - — - >
3 98.9° (or 81.1°) 4119 cm 90 18 270 60
5 3.28 cm 6112.5°
7 4.58 km 8 16.5 km, 057° -1
9c 4

ExERCISE 7C  page 178

2 49.0 km 3a
3a 158m b 88m
4a 104cm b 24.0 mm x 0° 30° 60° 90° | 120° | 150° | 180°
c 18.8° d 26.7° y 0 0.577 1.73 - -1.73 -0.577 0
e e=61.3°% f=36.7° g=21.1cm
5b x2+ 2x — 35 =0 ch X 210° 240° 270° 300° 330° 360°
6a 155km b 4.82 km? y 0.577 1.73 - -1.73 -0.577 0
7a 22'0 m b 69'32 90° and 270° omitted because tan 90° and tan 270° have no values
8c 27 d444

9 64.1° or 115.9° b graph shown in textbook

C tan 89°=57.2..., tan 89.9°=572.9... etc.
EXERCISE 7D page 180

1a 29.7cm? b 13.8cm? ¢ 8.36cm?

2 43.3 cm? 3 38.5cm? 4 166 cm?
510.7cm 6 22.1cm 7 9.66 cm
8 6.71 cm? 9 9.34cm
4 sin 70° = sin 110°, cos 60° = cos 300°,
sin 50° = sin 130°
EXERCISE7E  page 182 5 tan 45° = tan 225°, sin 180° = cos 270°,
1a cos 30° = cos 330°, tan 60° = tan 240°
6 162° 7 153°
0 30° 60° 90° 120° | 150° | 180° 8 a 140° b 110° ¢ b0°
0.866 | 05 0 0.5 | -0.866 -1 9 290° 10 315°
1 a 350° b 304° ¢ 60°
x 210° 240° 270° 300° 330° 360° 12 220° 13 160° 14 82°
-0.866 0.5 0 0.5 0.866 1 15 315° 16 240° 17 250°
18 sin 270° = cos 180°, tan 200° = tan 20°,
sin 90° = cos 360°, tan 150° = tan 330°
b Y
1
9 180 70° 360 x
_1 <+




EXERCISE7F  page 185

158.0°, 122 0° 2 20567, 159:5°
3 53.1°,306.9
4 45°, 295°
5a 198°,160.2° b 72°,108°
c 30°, 150° d 60°, 120°
6 a 46.1°,133.9° b:72.5°, 287.5°
c 78.7°,258.7° d 220.5°,319.5°
8 a 30°, 150° bih3.1%; —h31°
c 45°, —135° d 116.6°, 296.6°
e 166.0°346.0°
10 a 60°, 300° b 60°, 240°
c 60°,120° d.302,210°
e 45°, 315° f 45°,135°

11 30°, 150°, 210°, 330°
12 45°,,135°,:225°,:315°
13 a 90°, 450°, 810°, etc.
b 90°, 270°, 450°, 630°, etc.

14 a 0 b1
15 a 0 <x < 180° b 90° < x < 270°
l6aa+b ba—1b

cbh=3 d 30°, 150°

EXERCISE 7G  page 188

1 110° 2.26.9°,513:1°
3a —90° 30° b 30°, 270°
¢ 90°, 270° d —135°, —45°
4 b 8.7°,81.3°,188.7°, 261.3°
5 a 112:52,202:5° b 30°, 60°
¢ 20°,100° d 52.5°,82.5°
6 a error b ok
¢ error d ok
7 a 20°, 140° b 0°, 180°, 360°
¢ 75°%.255° d 120°, 240°
e 30°, 150°,210°,330° £ 170°, 350°
g 30°, 270° h 30°, 150°, 270°

EXERCISE7H  page 190

120,2 b0,z c-1,1
d—13 e =32
2 a 0°,30° 150°, 180°, 360°
b 90°, 180°, 270°
c 0°, 180°, 360°, 45°, 225°
d 19.5°,90°, 160.5°, 270°
e 0° 180°,360°, 60°, 300°
f 0°,180°, 360°, 14.5°, 165.5°
g 75.5°,284.5°, 90°, 270°
h 19.5°, 160.5°, 90°, 270°
3 a 19.5° 160.5°, 90°
b 90°, 210°, 330°
¢ 60°,300°
d 63.4°,243.4°,108.4°, 288.4°
e 30°,150°, 270°
f 70.5°,289.5°, 120°, 240°
g 148.3°,211.7°
h 90°, 14.5°, 165.5°
4 max 4, min —6

5a7 b 270°

6a1,6=90° b 5, 6 = 360°
c 4,0=270° d 5, 9= 180°
e 7,0=45 f1,60=90°
g1,0=090° h 4, 0= 90°
i 6,0=100°



EXERCISE 71 page 192 d 4

Toa: 1l b cos 0 (R 3

d 4 cos? x e 3sinx f sinx
2 a 0°,60°,300°, 360°

b 19.5°,90°, 160.5°

c 41.8°,138.2°, 270°

d 0°,14.5°, 165.5°, 180°, 360° 3'0 >
3 a 26.6°

b 80.5°, 260.5°

¢ *90°,45°, —135°

d 0°, 180°, 360°, 63.4°, 243.4°

e 20.5°,159.5° =3k
4a %
5a L_

b
b — ?
V2 V2 1
5
WA
7a — b—%
8b14b° 165.5° C

45° < x < 165.5° 180 ’%60 X
9b 6= 634°y 0.894 il

[t
[S83 1S}

Jll»h

0=2434°, y= —0.894
10 a 19.5°, 160. 5°
b 15°, 75°, 195°, 255° 2AisW,BisV,CisU,DisX,EisZ, Fis Y
¢ 90°,270°, 18.4°, 198.4° 3a y4
d 0°,90°, 180°, 270°, 360° 2+
e 0°,180°, 360°
P F
P ont o
9 49
12k=3,0=619° %o >
13 x = 30° y =30° or x = 30°, y=90°
EXERCISE 7]  page 196 e
la y4
1F b tan 2x
)’T ! : X ’
~k i d L
P P01 A80 1 £70 1 ge0 x
b 4 : : : E
3 g i 4
2 c sin %x ¥
1
1 L
360 ;
360 X d sin (x + 90°)
c y“ : ; );‘ A
: | | \ /
! R 360 >
180 360 X
i : —1F




e 2sinx + 2

_vll
4+

4ay=2sin(x +180°) b 270°
y A
2 L
0 360 X
_2 -
5ay=tan%x b one
ylk :
90 187/!-60 *
b one solution
6a y4 B
1- /y\—cosx
=
) A
P yJ cos (—x)
\/ 360 ¥
— l =
C 4

360 *

d y = sin (—2x)

v A

A

7 b 2 solutions

ReviEW EXERrCISE 7K

1a 125
c 14.8
e 7.81

2 99.9°

4 137.8°

6 a 046.5°

7 a 21.1 cm?

8 26.3 cm

10 sin 30° = cos 60°

cos 45° = sin 45°
tan 45° = tan 225°
cos 55° = cos 305°

£y 1
/
11a v3 ]o\2

43

12 a 221.8°,318.2°
¢ 145.0°,325.0°
e 60°, 300°

e —1

8 b 2 solutions

page 197

b 6.68
d 9.27
f 6.05
3 39.5°
539.1
b 45°,095.0°
b 26.5 cm?
9 153°, 513° etc.

C

f

b 138.6°,221.4°
d 210°, 330°
E —135°45°

SIBSESI P

g 135°, 225° h 60°, 120°

13 a 30°, 330° b 90°, 210°

¢ 75°,195° d —90°, 90°

14 48.6°,131.4°, 210°, 330°
15a y4
3 =
IO i

_3 L




b y = cos (x — 90°)
yll
1_

|

T
o
=y

AN
IIAVARV,

dy=1+cosx y4

b

=v

180 360

e y=2cos4x
yA

| /\
\/ \/1 20l [360 %
—2F

16 a 90° b 60°, 180°, 300°
¢ 30°,150°, —160.5°,—19.5°
d +120° +48.2°
e =305, ~150F
17 a —165°,—75°,15°,105°
b 120°, 180, 300°
€ '30°;90°,210°, 270°
18 a 100°, 160°, 280°, 340°
b 30°, 150°, 210°, 330°
¢ 48.6°,131.4°,210°, 330°
d 71.6°,251.6°
e 0°, 180, 360°,26.6°, 206.6°

6x3y6

ExAMINATION EXERCISE 7

page 200
1i 11.6cm ii 49.2 cm? iii 6.49 cm
2i 363cm? ii 9.82cm iii 14.5cm
- 5429 " 2/10

29 7
p. 33
8

410
5 cos 6
61ii x =71.6° 117°, 252°, 297°
7 i1 6= 38.2°, 142°
8 6= 0° 60°, 180°, 300°, 360°
9a %
b1 x=160°,1322 228° 300°
10 8 = 48.6°, 131°, 270°
11 ii x = 48.2°, 120°, 240°, 312°
12 a 1, +/3
b 6 = 45°, 60°, 120°, 225°, 240°, 300°
13 x = 51°,129°, 231°, 309°
141 x=9.22°,99.2°
ii x=0° 41.8° 138°, 180°
15 6 = 9.4°, 80.3°
16 x = 93.2°, 356.8°
17i x = —83.7° 96.3°
b 6= 72°, 288°
18 a x = 49°, 220°
b translation 30 units in the negative x
direction
191 6=1234° 176.6°
i1 x = 70.5°, 289.5°
20 b x = 0°, 39.2°, 90°, 140.8°, 180°

EXERCISE 8A  page 206

1a logs125=3 b log,32=5

¢ log,, 10000 =4 dlog,8=3

e log;,49 =2 f log,10=n
2a?2 b3 ¢ 2
d5 el £ =1
&2 b= i
i3 k = 12
3a x=1log,p7 bx=1logs3 c x =logg2
4 a log21 b log 20 c log 64
d log 72 e log 121 f log2
g log 8 h log 162

5a 3loga + logb blogh+2logc
c%loga d5logc

e loga +2logb—3logc
f 4loga +3logb—5logc

6ab b4 e —2
do e?2 f3
7a 138 b 240 c 1.58
8a 4.09 b 5.22 ¢ 2.05

d 284 e 0.850 f 0.880
g 125 h 451 i
j —1.10 k 1.53
EXERCISE 8B  page 208
125 b2 3
1 1
g —3 h -1 i1}
x+4 L]
2a log( = ) b log 2 2)

(x + 3)(x + 5)
¢ logs <—(x 1

e log, (x — 1)(x + 2)

) d log; (3x + 2)(x — 3)



x+ 4

3alog3( = ) b Tla e* b e ¢ ex d1
1 ] 10 e In2x fIn3 g 3Inx h0
4 a kv b 3 C kT d 9 £ 1 ]. ex+2 k% 1 x
e 8 £3,6 g4 m a 1 7 oe po
5a 36 b 16 cb 12 1.95 13 1.04
6al b 2.01 ¢ 200 000 ' 14 1.50 15 3.40
d 33 e 5764 804 f 1.495 (=57) 16 0.193 17 1.03
g 2.47(=V15) h 100 i /5 18 0.521 191
20 218 21 285
7 1.89
log 3 22 20 23 +3
= 24 1.43 ;
log 7 25aln(x+2) b 2
B log 5 . eF—1
T 26a1n(§) b0 ¢ In2 dx
3
10a 3logx +logy = log 3 b=z 272065 b-239 c0,In2 dlnd4 e4
B _ a3 28x=¢e%y=¢?
11a 3logx—logy+log5=0 b y=>5x 29 x = 10
Exercise 8C  page 212 30'a 25°C b 0.9 min
2 ya . » e
. EXERCISE 8D  page 215
T % 1a 173 b 4.25 ¢ 3.86
d 2.94 e 0.928 f —1.30
> g 1.95 hi i e¥(=20.1)
5 1
j %(=74.2) k e 2(=0.607) 1 2e%(=109)
- ’ 2 26.8 3 7330 41390
5a 1000 b 45.8
6a —394 b 1.82 ¢ 120
: " 7a —0.0693 b 5°C
i 8a 1000g b 1660 years
6 4 9 a 2000 c 218
10 a 0.0563 b8
b P
Haln(™ B (—) n-t_
V' » . aB“(a) 100 € {150
X &
/ ExERcCISE 8E  page 220
7 2 8 y 1llogpy=x+2,y=100 X 108 ¥4
2 y = 10,000 X 100*
3y = 10,000 X 3.16* %
: Z 1 %464 -
dy= X 4.64%
- > Y= 10,000 * **
. x 1\"_ 108 —5
= 8 MK === —) 3
Lk (100) 100°
9 v4 ; 6 P =500 X 2.3

7a N=350X79
b Dish is a finite size, bacteria cannot
continue multiplying exponentially
indefinitely.
8a M=510x20" b90g
9 a I'=150 X 2.2~* b 150°C
10 logy =3logx + 1, y = 10x°
11 y = 1022
12 y = 10° X X7
13 logy = g log x + 2
b a=100,b=
14 a y = 0.6x3
b i 6,000,000 ii 13.2
b(1 15a y = 0.04 X x5
c 2 bi 36 ii 63

10 a

o=




16 a N = 5x07

b No. There could be several reasons
e.g. change of season.

Review Exercise 8F

page 224
1a log10 b log 5 ¢ log9
d log 300 e log 81 f log6
g log 32 h log 2 i log3
2a?2 b 4 cO
d -3 e 4 I =1
3aa=logyd ba=logs1ll ¢ a=1log;3

4aloga+2logh
c slogc

b 2logc + loga

d 2loga +logb —logc

f %log b—loga
d 3.32

d V7

c2b+2

=V

-V

e 3logc—loga
5a 1.76 b 1.89 c 1.92
5 23
6a % b = cl
X 2
7 a X b7
b 2
9a 3b b4b+1
11 b x=%or2
12 ¢
133 yA b yh
2
:'_{ ____________
1
4
c VA d ya
-/2
x
e VA f Y4
;1)
/ &
X
14 a 1In7(=0.65) b In (3)
¢ {nis)y—1 _
15ae2—1 b 2¢? c_%eé
i
Be
S
17 0.0707
18 333.5°C
19bx=0,2
20 a 300 ’ b 22.0
21a ;Ind(=-02554) b 216
L. 7 a
D a Zlnis o
22 a 2lnA bln(4s)
. Tk
€ v’ln%
23a 223 b 69.3

=V

24i 50m/s
25 a y =215 X 22*
c y =100 X x707%
26 a P = 5010 x 1.05*
b 12,057
27 a y = 3.5x25
bi 610,000 ii 61

ExAMINATION EXERCISE 8

11 0 ii 18
27
3Z1log,x
4a2+a

5 log;px = 5

15}

6a k=é
5
7ax=38
8 x = Na =
9bx=9,25
10 x =12
11a x=121

12a x=2.32

13 a y

logs (ax?) ii x =

b 52— 4
logyo (y — a)

bl 4

b 2.59

14a x =397
15a w=5.68
bx=%,y=9
x=3,y=1
16 b x =1.23
17 i x=3,3"=27

ii 458s

b y = 100,000x°
dy=107x10"*

¢ 12 years

page 227
iii

3Va

¢ 2.498

b y= 23b+6

o
=
I
|

cy=9—"



18 a y
1

| 4
b 0, 0.56
19an=171 bx=32,y=8
20 a y
Y
| x

20 b translation 5 units in the negative y
direction.
cii x=232

21a y
k
|

21b x =—-0.322 cy=—

22 a y
1

| >
X

=V

2bi y=4 ii x=0712

239=3
24 x = (0.518
log;, 486
Byr=—20 "
log;, 144
26a loggP=5t+5

b 2 =100,000, b = 1.01
¢ i initial population
ii the proportional increase of population
each year.
d 300,000
e population cannot increase indefinitely,
population is likely to fluctuate, no model
is likely to remain accurate for 100 years.
27 logypy = 3logyo x + 2
y = 10023
28 y = 10023
291 logyy = (logyo q)x + log,, P
ii p=380,9=0.63
iii week 7. Model may not hold true outside
of the given data.



30i m=b,c=logya
ii —0.15,0, 0.23, 0.36, 0.56, 0.67, 0.78, 0.91,
1.08,1.2
iii 1 = 0.6 X 1003
iv answer between 8.0 and 26.1
v glacier will eventually melt completely.
31i gradient = klog;, 2
intercept = log;o A
ii k=10.66,A =100
iii 6,300,000
iv limited space, growth cannot continue
indefinitely.
321 the rate of change of m is proportional to
m. In this case it is 2m.
ii initial membership
iii week 3
iv when the graph reaches 60,000 the graph
becomes constant.
834 —0.03e00
H Ase B> 0,50 —0.03e%% <
.. negative gradient
.. decreasing function
iiiA70 B 384
iv The data appears to be decreasing at a
rate close to that predicted by the model.

1 2
4§a+§b
5a+c—b
6 2m + 2n
7ab—a
c 2b —2a
eb—2a
8ay—z
c%y+%z

—2 1. 1
e 3x+3y+3z

bb—a
db—2a

f 2b —3a
b%y—%z
d—x+—;—y+%z

1 3 1
f §X+§y+§Z

'ExBRCISE 9C  page 241

la 5 b 5/10

2 a 5,14 + 3j)

¢ 25, 5:(7i — 24j)

migl Bl 9]

4 a g(2i+2j)
cg(3i+6j)

5a=5

6 12i + 16j

7 201 — 48j

8a=3

9b=14

10n=1

Ila —21—§)

12 a 2i + 6j

13 3)

14 3i + j

¢ V61 d /61
b 13, 55(—5i + 12j)

s) (%) <o

V5
b To4i—2D

W80
dﬁ(6l 3j)

b 2i + 8
b i+ 3

34 a 200 b 2=100a5
35 a 20° pa=m2 g3
36ii d= 65X 0.983"
iii 7 = 180
iv k = 0.00745
d=421°
EXERCISE 9A  page 236
la2a+b b 2a +2b c —a—b
d 4a +2b e 2a—2b f2a+b
— — — —_

2:a CO b TN
3a —a

ba+b
4daa+b ba—2b

¢ FT
c2a—Db

5a —a—b»b b3a—>b
c2a—b d -2a-+b
6aa—2b ba—-b>b
c 2a d —2a+3b
7a and d
8 a AD, BE, CF
Exercise 9B page 238
laa b-a+b
c2b d —2a
e —2a+2b I —a+ b
ga+b hb
i —b+2a j 2b+a
2aa b—-a+b
c 3b d —2a
e 2a—+3b f —a+§b
ga+3b h 2b
i —b+2a j 3b+a

3 -5 — =%

c—a+b d-a—>b

152 (3]
16 a (:8)
d>5
17 a (2)

d (31,12)

b 3/2 ¢ (‘5)
5 =3
# (—13 © hea
-1
e ()
b 3/17
e 241

c (7,6)

EXERCISE9D  puge 245

1a (5i+j)N
213N

3a 3/2N,2/5N

4a=7b=-2

5a (0.5i +j)ms2

¢ /5ms2

6a (—7i+35)N

7a (8i+j)N
8a (9 — 2j)N
9 (3i — 3j)ms~2
10 a VI3 ms™!
¢ 5/2kmh!

b 11.3°

b V26 N

b (—i — 1.5j)ms2
b 35N

b (1.6i + 0.2)) ms2
b 6.15ms~2

b V17 ms™!
d \/Ekl’]f‘lh_1



11 Aby 0.334ms™!
12a 372m b 20km
d 5.15km e 6.18km

13 58.3 km
14 1255
15 8s
16 21.0km
17 a (i + 2j)ms2
18 (4i — 2j)ms2
19 a (4i — 5))m
e B3

20 a V13 m, 2V10 m, V41 m
b 74.7°

21 10 m?

22 a V13 km

¢ 1460m

b V5ms2

b V41 m

¢ 11m?

b 124°

23a OA = (4i + 3j)km, OB = (5i — 12j)km

bi (i —15j) km ii 15.0km
24 a (9i — 6j)km b 313 km

c 124°

REVIEW EXBRCISE 9B page 247

la —c bcec+d c2c—d dd-c
2ac—2d be-d e 2c d 3d — 2¢
3ai —2a+2b ii —2b+ 2¢
iii b ivc—a vV ¢c—a
b parallel and equal
¢ parallelogram
4ai -b+a i —ib+1ia
iii —2a+2b iv —la+2b
— —_
b CE =3CD
5a 13 b V2 ¢ 3 d V2 eb
6a 5 b2
V5 ,. s T - 5
7 a ?(1-%2]) b%(& 2j)
8ai—6j b =i+
0a)) b3z (7]

10 12.5

11a=4b=7

12 X =4

13 V89, 032°

14 a 5ms™!

15 a 13i + 9j
C \/F?E

16 13.5m?2

17 a 15,42

18a i \f’/%

b 9km
b 2i + 15j
d 59°

b 8°
ii 067°

c 6
b 30 mins

ExAMINATION STYLE

EXERCISE 9

3 pe 9
2a ﬁa"rﬁb

597, 114°
6 3v2,135°
7a —1—4j
5\!’%
8
4 146
97

10 Bby 2.65ms™!

12 a 30/13 m
bi 50s

page 250
b 8: 7

b-i+22 ¢ 733

b —5i + 6]
b 33

Note: In Question 11, vertices
should be (—5i + 2j) ...
not (—4i+ 2j) ...

ii 180m

EXERCISE 10A page 253

1< 2 & 3 < 4 &
5= 6 <= = 8 =
9 & 10 & iy 12 &
14 S 15 A 16 S 17 A
18 S 19 A 20 N 21 A
225 23 A 24 S 26 A
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_Df,,f,ek,_czddi%d ond even=2m . @zlm>

B Swm = 20+ \ X2
CATAS =2 (phe)+ |,

L B e MﬂA,@#_, ) e .
_l;p_ leb S =2n od 284 =2m.

. Duleige = Z6-Pon S T el IEE &
= 2Ca-rH
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gl a,+t\*n+‘? >0 mﬁ/,,
) PR bbr3 = (-F 93
o e -3) 4 &
I f*Aﬁ/’S) >0 ew M b, so (b-3 1k >0
—Gb+I13 >0 Ros au \:

o e ! B R S

W;%L’K 4,424! = Lf[;?+j+! Ea e £
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- = Wilx gk 1) e 5 I
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D) e +to+l =u(n+ LY
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PG O =0

9

=) 7‘,,&?:@ , c=10+k

= 36 -4O-—-lkl*

L D= w-tec= 26 -4 N0+

;77 ol = S
L RF20 fc b e o —uiH<Oofvall e
b A»S D<«O ‘“&T o)) b,s no 1'9917/1 s

if 22 2+ 0?2 va"=0 »
a=) , p=llh) o =2B+a
D= b>-lec = oD — k(1) (28 +a*)
g = 100 = 12 —lka* e ¥
0 e =-lUag* - 12 i

20 pr dl o, so -4a-12¢0 v il a

ks D<o for il a , no el vty

a5 7?%&7-&70:&‘9)&%»;80 ool value c{ b q%r Wik the @;Uﬁmh% cquabhin

e
: has DISTINCT veasl ok,
,,,,,,, e u(e) q_\
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