Answers

4 a 625 b 9 c 7 d 2
Chapter 1
5 a 130 b 0602 ¢ 385 d -0.105
1.1 6 a 104 b 155 ¢ -0.523 d 3.00
Exercise 1A
1 a «7 b 6x° c 2p? d 3x2 1.4
e Ik £ ylo g 5x8 h p? .
i 243 i 2p77 k 6a? 1 3a2b2 Exercise 1D
m 27x8 n 24x!' o 6342 p 32y9° 1 a logy21 b log,9 c logs80
q 4a° r 6al? \ d logs (2 e log;y120
2 a v b x? c 2 a log,8=3 b logs36=2 O
d ;al 9;5 f 12x°1= 12 ¢ log,144=2 d logg2=1 ‘g’
3y 6x” =
3 i +x5 b +x9 ¢ 3 d L ¢ laol0=t b
_1 _1 ¢ 16 3 a 3log,x+4log,y+log,z "%.
e *3 f 3 g 1 h =6 b 5log,x — 2log,y s
i i%s % kK 2 1 % ¢ 2+ 2log,x o
d log,x+ %logay —log, z E_
1 1 1
e 5 +5log o
1.2 202 f‘
Exercise 1B 1.5 5
. Ll
12/7 2 6/2 3 5/2 E ;
xercise 1E
4 42 5 3/10 6 V3
1 a 2460 b 3.465 c 4.248
7 V3 8 6/5 9 7V2
d 0458 e 0.774
10 127 11 -3/7 12 9/5 2 a 127 b 2.09 c 0.721
1 11
13 23/5 14 2 15 19/3 , o 2'25312 o .
a . . C .
16 g 17 % 18 g d 1.66
5 ) ) 4 a 1512 b o1 c 2.52
19 2 20 5 21 4
V13 1 1.6
22 55 23 3 )
Exercise 1F
1
1.3 y=(dy"
Exercise 1C
1 a logs256=4 b logs () =—2
¢ log;p1000000=6 d log;;11=1
2 a 2'=16 b 52=25
c 9:=3 d 5'=02
e 10°=100000 X
3 a 3 b 2 c 7 d 1
e 6 f 1 g -1 h 10
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Further Pure Mathematics

2 N YA
y=G) y=3"
(ON (@
y=logx
w1
_/ e (b)
i X
NB y = logsxis a reflection of y = 3" in the line y = x.
X
1= s
3 YA

y=Ilog,x

(b)

a y=1"=1
c y=logzx=1

—x=3'=3

So coordinates of intersection are (3, 1)

Exercise 1G

1 a 8 b 6x7

2 a 3x° b =2
4 3375

3 a g b 913

4 a g b 4/5
V3 15

5 a 3 b 7

6 a 2loggp+logyq
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c 327 12p°
1
c 6x2 d %yﬁ

b log,p=4,log;q=1

7 a ¥ =80

|

So x =logs80
_log1p80
~ logio5

ie. x =2.72270...
=2.72 3sf

b 7% =123

= x =log;123
_logqp123
~ logy7

ie. x =247297..
=2.47 3sf

8 a 9 b 12
1
9 39
10 -1, -2
3

Chapter 2

2.1
Exercise 2A

x(x + 4)

(x + 8)(x+ 3)
(x +8)(x — 5)
(x +2)(x+3)
(x = 5)(x+2)

11 2x+ 1)(x + 2)
(
(
(
(

-

3
5
7
9

13 (50— 1)(x — 3)
15 2x — 3)(x + 5)
17 (x + 2)(x — 2)

19 (2x +5)(2x — 5)
21 43x+ 1)3x — 1)
23 2(3x — 2)(x — 1)

2.2
Exercise 2B

1 (x+2)2—4
3 (x—8)2 — 64
5 (v — 7)2 — 49
7 3(x — 4)> — 48
9 5(x+2)2—20

11 3(x +2)2 -2

R DD

10
12
14
16
18
20
22
24

S XN

2x(x + 3)

(x +6)(x+2)
(x — 8)(x — 2)
(x+4)
(x —4)

(x —6)
(x+5)
( 2)(x +4)

3x —
23x + 2)(x — 2)
2(x%2 4+ 3)(x2 + 4)
x+7)x—7)

(3x + 5y)(3x — 5Yy)
2(x + 5)(x — 5)
3(5x — 1)(x + 3)

(x—3)2 -9
(x+3? =1
2x+ 42 =32
2(x — 1)2 —

2z =22 - 25

3(x — 42 — 15



2.3
Exercise 2C
1 x=0orx=4 2 x=0orx=25
3 x=0orx=2 4 x=0orx=6
5 x=—lorx=-2 6 x=—-lorx=—4
7 x=—5o0rx=—2 8 x=3orx=-2
9 x=3o0rx=5 10 x=4o0orx=>5
11 x=6o0orx=—1 12 x=6o0orx=—2
13 x=—5o0rx=-3 14 x=—%orx=%
15 x=—%orx=% 16 x=%0rx=%
17 x=%0rx=—2 18 x=3o0orx=0
19 x=13o0orx = 20 x=2o0rx= -2
21 x=i§ 22 x=3=*xV/13
23 x=1i—v§1 24 x=1lorx=—¢
25 x=—%orx=§ 26 x=00rx=—%
27 x=-3=+2/2 28 x=—6%V33
29 x=5*+V/30 30 x=—2+/6
31 x=2 Y29 32 x=143/2

2 2 2
33 x=%t 1829 34 No real roots

__3.,Y39 __4,v26
35 x= 2i2 36 x= SiS
24

Exercise 2D
1 b2 —4ac=(-22%?—-4x1=0
x2—2x+1=0=(x—1)2=0
2 b2 —4dac=(-22%—-4(-1)=8

so equal roots
Lx=1

so two real roots

+
x=¥=liﬁor 2.41,—0.414 3sf
3 b2—4dac=(—-3)2—4(-2)=17 so two real roots
+ /
x=¥ =3.56 or —0.562 3sf

4 b>—4ac=(—3)2—4X4=9—16=—7sonoreal roots
5 b2 —4ac=(1)2—4 X2 X (—=2)=17 sotwo real roots

= —1%£/17
4
6 b2 —4ac=(—-12—-4x3%x3=-35

=0.781, —1.28 3sf

so no real roots
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7 3x2 7 —x
= 3x24x—-7 = 0
b2—4dac = 12—-4X3X(-7)=1+84=85
so two real roots
. —1+/85
o= 6
x = 1.370r—1.70 3sf
S 2%2 = x+4
=2x2—-x—-4 = 0
b2 —4ac = (=12 —4X(2)X(—4)=33
so two real roots
_ 1%V33
o = 1EV33
4
x = 1.690r —1.19 3sf
9 —3 ig,—OBS or —2.62
10 +3+ 17 .56 0r3.56
11 -3*V3,—-1.270r —4.73
12 5% 33 5 370r-037
13 51“—?,—3.5201:0.19
14 lizﬁ,l.zl or —0.21
15 9i§,—0.12 or—1.16
16 ﬂ% 19 h470r—1.27
17 2or —5
—1 + ./
18 “1=V78 71 or —0.89
11
2.5
Exercise 2E
1 x2+5x+2=0
atpB=-5
af =2

a  2a+1+2B+1=2+p)+2=-10+2=-8
Ra+1)2R+1)=4ap +2(ax+p)+1
=8—-10+1=-1
-.new equationisx?+ 8 —1=10
b af+a?Bi=af(l+af)=2(1+2)=6
(aB)(a?B?) = (aB)>=23=38

-.new equationisx? — 6x + 8 =0

Further Pure Mathematics




Further Pure Mathematics

2 x2+6x+1=0
atB=-6
af =1
a (a+3)+(B+3)=(ax+tPB)+6=0
(a+3)B+3)=ap+3(a+B)+9
=1-18+9=-8
~.new equationisx2 — 8 =0

b a E:a2+BZ=(a+B)2—2aB

B « af )
=36-2_4,
8 1
o P
5% g=1
~.new equationisx? — 34x+1=0
3 x> —x+3=0
atpB=1
aff =3
a (@+2)+(B+2)=(a+B)+4=1+4=5
(a+2)B+2)=aB+2(a+p)+4
=3+2+4=9
~.new equationisx2 — 5x+9 =0

b a?+ B2 = (a+B)? — 2aB

=12-6=-5

a? X B2=(af)2=32=9

~.new equation is x2 + 5x + 9 = 0
4 x2+x—1=0
atpB=-1
af=-—1

1,1_Bta_ —1_

a a‘l‘g— oB —_1—1
1.1_1_1__
«XBTapT o1 !

~.new equationisx? —x — 1 =0
3 B _a+P_
b E+a+B_a+B_
ot B __ B _-1__
a+B wrp P’ 1
~.new equationisalsox? —x —1 =0
Mixed Exercise 2F
1 a x(3x+4) b 2yQQy +5)
c x(x+y+y? d 2xy(4y + 5x)
2 a (x+1)(x+2) b 3x(x+2)
c (x—7)x+5) d 2x—3)x+1)
e (5x+2)(x—3) f (1—-x)(6+x)
3 a y=-lor—2 b x=%0r—5
c x=—%or3 d Sig
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—-5+/17

a 5 , —0.44 or —4.56

b 2+V7,4.650r —0.65

c %O\/E, 0.24 or —0.84

d %,225 or —0.59

a p=3,q=2r=-7 b —Zig
+4

a af=tat+p>=2t2t—1)

b t=1+ /577

2
c x*—2/577x+1=0
2x2—7x+3=0

2 _ 7,43
x*—5x+5=0
0L+B:%

_3
OLB_E

49 3
o2 +B2=(a+ PP~ 20p=Y 2% 3=

b a-B=/(a-pP2=/a?+p2~ 2ap

c ol —BP=(a—p)a’+B*+ap)
) =ixag
X2 = 2tx+t=
a at+p =2t
af =t
a2 +B2=(a+B)2 — 2B =412 — 2t
=2t(2t — 1)
b a+p =2t
a—p=24
= 2a=2t+24

a=t+12,p=t—12
LaB=t=(t+12)(t—12)=t
ie.t?—144=tor0=t>—t— 144

':ﬂ:1i¢g+576Lt:1+2577u>0)
o B _a?+B2 262t —1)
(] E‘i‘a— OLB = ¢ —2(2t—1)
B_
B a"

orx?—2/577x+1=0

_37

4



Chapter 3

3.1
Exercise 3A
1 a x2+5x+3
c x2-3x+7
e x2—3x-2
2 a 6x2+3x+2
c 2x2—-2x-7
e —5x2+3x+5
3 a 2x34+5x2—-5x+1

23 +5x2—5x+1
’ 2x — 1

b 3x3+2x2—-3x-2

C3x3 +2x2 —3x — 2

(3x+2)

c 63 +x2—T7x+2

6P+ xr—7x+2
’ 3x — 1

d 4x3+4x2+5x+ 12

43+ 4x? +5x+ 12

2x + 3

e 23+ 7xE+T7x+2

23+ T+ T+ 2

2x — 1

3.2 Exercise 3B

1 (x—Dx+3)(x+4)

2 (x+1)x+ 7)x—5)

3 (x—=5)(x—4)(x+2)

4 (x—2)2x—1)(x+4)

5 a (x+1kx—5)(x—06)
b (x—2)x+1)(x+2)
¢ (x—=5x+3)(x—2)

6 a (x—1)x+3)2x+1
b (x—3)(x—52x—1
¢c (x+1Dx+2)3x—1
d (x+2)2x—1)3x+1)
e (x—2)2x—5)2x+ 3)

7 2

8 -—16

9 p=3,q=7
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x2+x—9
x2 — 3x+2

3x2 + 2x— 2
—3x2+5x—7

(3x — Zl\)Lsz +x—2)
_sz
2x2 +x—2
_sz

(2% + 3)(2x* —x + 4)

+6x2
2x2—x+ 4
+6x2
(2x + D\ijf 3x + 2)
xZ 4+ 3x+ 2

3.3

Exercise 3C
a 27 b -6 c O d 1

27
18

1
2
3
4
6 -9
7
8
9

3.4

Exercise 3D

1 a
b
c
d
e
f
(_
(_
a
b
a

b

3.5

11, —15)and (3, —1)
14, —43) and (2, 5)

x=5y=6orx=6,y=>5
x=0,y=10rx=%,y=%
x=—-1l,y=-3orx=1,y=3
x=4%,y=4%orx=6,y=3
a=1,b=50ra=3,b=—1

u=l%,v=4oru=2,v=3

Further Pure Mathematics

x=—1%,y=5%orx:3,y:—1
x=3,y=%0rx=6%,y=—2%

x=3+v13,y=-3+Vv13orx=3 — V13,

y=-3—-V13
x=2-3/5y=3+2/50rx=2+ 3/5,
y=3-2/5

Exercise 3E

1

-V I -V -

x<4 b x=7 c x>25
x<-3 e x<11 x<2?
x> —12 h x<1 i xs?2

8 k x>1%

x=3 b x<1 c x$—3i
x<18 e x>3 f x=4z
x<4 h x>-7 i ox=<-17
x=3

x>21 b 2<x<4 ¢ 23<x<3
No values e x=4




Further Pure Mathematics

3.6

Exercise 3F

1 a 3<x<8 b —4<x<3
c x<-—-2,x>5 d x<—-4x=-3
e —i1<x<7 f x<-2,x>21
g %<x<1% h x<%,x>2
i —3<x<3 j x<—2%,x>%
k x<0,x>5 1 —1%<x<0

2 a —-5<x<2 b x<-1,x>1
c i<x<i1 d -3<x<i

3.7

Exercise 3G

1 3=sx<4

2 y<lory=>5

3 2y+x=10o0r2y+x<4

4 2<2x—y<2

5 4x+3y<12,y=0andy<2x+4
6y>$%—3,y$0andy>—ﬂ—3

_ 3x _ 2x
7 x=0,y=0,y< 2+9andys S
8 y=0,ysx+2,y<2x—2andy=<18 — 2x
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12

13 a Leta=no. of adults, and

¢ =no. of children.

a+c <14 (no more than 14
passengers)
12a+8c =72 (money raised must cover
cost of £72)
c>a (more children than
adults)
a =2 (at least 2 adults)
c
a=2
1
12 P
0
8 sa=c
/
//
6y :
7
4 4
AN
/7
2 7
7
7/
/.
7 3 0 | 12 | 1 1
3 +\uC:lS a+c=14

NB 12a + 8¢ = 72 requires line 3a + 2¢ =18

To find smallest sized group you need to consider
points close to M and N

M(2, 6) is 2 adults and 6 children

Points close to N are (3, 5) and (4, 5)

So the smallest sized group is 8: 2 adults and 6 children
or 3 adults and 5 children.

To find the maximum amount of money that can be
made you need to consider points close to P and Q
P(2,12)raises 2 X 12 + 12 X 8 =£120

Q(7, 7) is not in the region (*. ¢ > a) but (6, 8) ison d
(6,8)raises 6 X 12 + 8 X 8§ =£136

So the maximum amount available for refreshments is
£.64 from taking 6 adults and 8 children



14

15

28

24

16

~ Q o
4 8 12 16~ 24

N N

10a + 14b = 140 Mg+ 5b = 100

Let  a=no.of machine A
b = no. of machine B
4a+ 5b <100 (floor areais 100m?)
2a+ 3b <40 (no. of operators is 40)
Profit would be P = 100a + 140b
(this is parallel to 10a + 14b)
The maximum profit wil run along RQ
Nearest to Point R (0, 13) will raise £1820
Point (1, 12) will raise £1780
Point Q (20, 0) will raise £2000
So maximum profit is from 20 Machine A

Let x = no. of ornament A
y =no. of ornament B
3x + 2y =48 (machine time is 48 h)
1.5x + 2.5y <45 (craftsman’s time is 45 h)
ProfitP=12x+ 15y (e.g. 12x+ 15y =120 is drawn)
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28

24

20

16

12

S N

4 8 ~12 16 20 24 28 &
~ N

To find maximum profit drag the profit line towards the
edges R, S, T. It will first cross at T, then R and finally S.

T (16, 0) gives a profit of £192

R (0, 18) gives a profit of £270

S is not a point giving whole numbers for x and y but the
nearby points are (6, 14) and (7, 13)

(6,14) givesaprofitof 6 X 12+ 14 X 15=£282
(7,13) givesa profitof 7 X 12+ 13 X 15=£279

So maxmimum profit is £282 from making 6 ornament
A and 14 ornament B.

Mixed Exercise 3H

UL W N

O X N
S hpRrR 6 o8

10
11
12
13
14
15
16

17

x=4,y=3%
1 3
(3,1) and (—23, —1§)
xz—l%,y—Ziandxzél,y:—%
a x>10% b
3<x<4
x<2%
%<x<5
%<x<2%
0,x>1
2,B=4,C=-5
1,q=3
Jx+4)2x — 1)

< —=2,x>7

<

(x —

,q=—15 b (x+3)2x—5)
s=0 b 133

1

(x—1Dkx+52x+1) b -5 -351

Further Pure Mathematics




18 2,—%1
19 13
20 Acy>2x+2,4y+3x+12>0

Biy<2x+2,4y+3x+12>0

Cy<2x+2,4y+3x+12<0

Diy>2x+2,4y+3x+12<0
21 {y=3and2x +y<6} 2 a

Chapter 4

Further Pure Mathematics

4.1 e y f
Exercise 4A
1 a y b y /2 0 x
6 L/
/ /g? 0 % g y h
10 zN”?, x 6
3

0 X ) X
. . ., 2\ /?/
24\
/ a y=x(x+2)(x—1) b y—x(x+4)(x+1
EERER [1—2 F /\] /
ho /\
_1<;0 1 X
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solewayje\ aind Jaying

>
X
y
j
0
1\
yﬂ
0] 1
2

i} Y g .

™S | < v
= Sl = \1—. © 4
B )
2
-t
o « 3] o
o 9
~ T O -~
]
= = ~
| + | 8
) Z =2
= = = = =
+ — | +
=2 S =z
= = =
Il 1l I
= = =
= o =
=
IT
= o
8 a b
—_ N
— kel
BN _ har
— — = c
+ ~ [aa] ...M
2 = < o
= o Q .w
1 I} .B L
=~ = @) m
v o0 5= ) £
N ¢ 8
o o
< W -~ ©



X + 2)

Y

cemmTT X

S

ii

(o + 1)x — 1)2

)

so1jewWwaYIe\ a4nd Jaying

~e

.

-

X

4.4

Il
—
<H

|

=
N

=
o
o=
h=|

X +
H I
. Ra?
4\ e
I
y
S L .--mec
..f/l,x
‘ [
: >
B
D .
< .-
(]
.w o=
o
Q &
X o
L

il 22 =x(x2—1)
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f i Y i i Y
: f—y =2 — 4) i
p y = —x(x + 2)
....... - &
0 ' S 2 : 0 ‘\‘ X
: 1 \
:A/y = x
i 3 —y =1
iii x(x —4)= -1 ii 3
X iii —x3=—-x(x+2)
g i
Iy 2 a y

. .. L. v
; ¢
0N 2
N ; [\
; ' y=x4-x) 5
/ b (0,0);(4,0);(—1,-5) %
i 1 3a 7 s
iii x(x —4)=(x —2)3 J o
h i E
Y ‘. 17 -
: —2.5% 710 x o
: . ; <
. y = _2 3 E "' E
\ - ] x y=x(1+x) ‘\ ) K =
n 0 JUCE LRI y =x(2x + 5)
b (0,0);(2,18); (=2, —2)
:: «—) = —x3 4 a VA
i 2
i -t = -2 y=@- D+
1o y :
ot x? 5
0 X
b (0,—-1);(1,0);(3,8)
«—y=—x 5a X
' _ .2
i 2 ! y=x
i —x3 = 2
0 LeemT X
Sy=-F
b (-39
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6 a
b
7 a
wv
=
‘g b
o 8 a
=
el
1]
=
()]
"
=
o
1
(]
=
el
1
=
(I
9
b
10 a
b

e T s

y =x@x — 2)(x - 3)
(0,0); (2, 0); (4, 8)

A, 2
x

el

Only 2 intersections

LY p
' 1y =3x - 1)
~10 ""i
y=@+1)>
Only 1 intersection
y 1]
VY= x
""" . 0 1 X
| y=—x@x-1)7?

Graphs do not intersect

Y y =x(x — 2)?

_d [0} ; x
2 2 2

.-

. [y
. [y
M [y
1

y=1-4a?

1, since graphs only cross once

© Pearson Education Ltd 2010

11 a

y=x3—3x% - 4x

b (0,0); (=2, —12); (5, 30)

12 a

y
—1/b
b (0,2);(—3,—40);(5,72)
13 a YA
y=(x— 2)x + 2)?
X
N y=-x*-8
4.5
Exercise 4E
1 y

N2



4 y
\(1! X
5 o,
5_
[6) 150 330 x
_5_
6 Yy

7 y=3+ Start with y =

1
x+1

© Pearson Education Ltd 2010

Transformation f{x + 1) gives

\J

—

8 y=x_%— 1 Startwithy=% \

Transformation f{x — 2) gives

y

Finally f{x) — 1 gives

¥

* ¥Y=x—2
Asymptotesx =2, y=—1
9 y=2+ " 1 1 Vertical asymptoteisx = 1

(put denominator = 0)
Horizontal asymptote is y = 2 (let x = oo)

.2 K x:(),yzl

PR

i1 *
\3 Asymptotes x = 1 and
y=2
342y _2(1+x)+1 1
0 y=Tr = 1+ 2% 1+x
B

\— 1 o x

x=0,y=3
Asymptotesx=—1,y=2

Further Pure Mathematics




11 y=2+ Vertical asymptote x = 1
Horizontal asymptote y = 2
Letx=0andy=2+3=5 w )
NB This is a series of

transformations of y = —%

3
1—x

2
3+«x

12 y=5-— Vertical asymptote x = —3

Horizontal asymptote y = 5

Letx=0andy=5—%=4%

y=Inx+1) y =2 1In@)

©,0) x /(1, 0) x

S|l y=In2x)

C y d
y
y=2e"—-3
A
—
©, 3>\

/ x *
_/(0’_1) y=4-¢"
_______________ y=-3
e y f

y =6+ 10e2* K
16 110
/ y =100e~ + 10
——————— e S (0] I
R E————
x X
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Again this is a series of J :
. 2 e
transformations of y = — ~ _7 - .
x=-3
" 13 y= 3% 4 Vertical asymptote x = 2
L Horizontal asymptote y = —4
wd
g Letx=0andy=%—4=—2%
()
< This is a series of transformations
8 3
> ofy=— - >
5 )
.
=]
o
g 4.6
= o
g Exercise 4F
o 1 a b y
y=4e *

/(%, 0

y=3ln(x—2) «x>2

1 x
Start with y = Inx ‘ /
Use transformation f(x — 2) ’ 2 /3 g
Now use transformation 3f(x) { z /3
y=3n(x—2)
y

y=1n4 —x) -

In(4) I

y=3+Inkx + 2)
N
Il
B

(0, 3 + In2)

|
|
|
|
|
|
|
|
|
:
|
_2|
|
|
|

/(e3| —2,00 X



4.7 =1ev=2— 2x

Exercise 4G .'.2+%ex:4—2x sodraw y =4 — 2x
1 a x=1y=421;x=5y=3.16 and intersection at = 0.65 or 0.7 to 1sf
b ’ 3 a x=1l,y=2+lnl=2;x=4,y=3.39
’ b ¥
7
5 4
S Z )
* &\,‘\/ T 4 Sy
. ‘x\\(\ﬂ(_ ,
3 7 —x , )(///
7 y=1l+x XL ) =0.5
2 / ol 7
L . X |
s 1 /)///
1 2 4 5 6 ///
L0y 2 4
1 1 7
c e =05=3+2 =3+2X05=4 !

Draw y = 4 and intersection is at = 1.35

x—2 ¢ Inx=0.5
d x:—ZIn( 2 ) =2 +Inx=2.5sodrawy = 2.5
N T Intersection = 1.60
2 d x=¢"7

x 1
=20 2=x—2.3+2¢ =1+x
Draw y = 1 +x and intersection at x = 2.55
2 a x=0,y=2+3=233;x=2.5y=6.06

Shx=x—2

= 2 + Inx = x so draw y =x
Intersection = 3.1 to 1sf

b y 4 a x=30,y=2.60;x=75y=198

9

Further Pure Mathematics

s

y

/ 4

¢

[

(e}
~

It

(8]

"4 -1
3 . 0
— k|
\y=4-2x -2
A)
\ .
1 N ¢ 2+ 2cosx=5sin2x
\ = 2 =5sin 2x — 2 cosx
-1 1 2, 4 § ¢ Draw y = 2

\ and intersections at = 25.1 and 74.6
or 25 and 75to2sf

c #=12=2+1r=2+1x12=6

Draw line y = 6 and intersection is at = 2.45
d x=In(6— 6x)
=e'=6 — bx
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Mixed Exercise 4H
1 a y[ y=x*x—2)

2x — x2
b x=0,—1,2;points (0, 0), (2,0), (=1, —3)

b A(=3,-2)B(2,3)
c y=x*+2x-5

3 a y=x2—2x—-3 \ /
3

Further Pure Mathematics

—(x—3)(x+1) & :
b y=x2-2x+4 :\\/
=(x—1)%2+3 : .
4 a y=—(x*—4x+3) /\
=(3 -~ 1) s ix
b y=—-(x*—4x+5) e

=~ [(x—2)2+1] Nye
=-1-(x—2)* 75/\
5 a y=%e"+4 4:/

—— y=4
(x=0,y=4.5)
b y=hkx+1)+2 Z
(x=0,y=2) |
y=0 =hnx+1) =-2 0.84
=x+1 =e 2 ‘
X =¢e2-1=-0.86

5 y=1-1n4=-0.39
=6 y=1—-In5=-0.61

© Pearson Education Ltd 2010

4

-6

-8

¢ Inx—1)=0
= 1l-Inx—1)=1
Intersection at x = 2
d x:1+e1Jri
In(x —1)=1+7%

1

sodraw y =1

= x—1=¢
= 1l-Inx—-1)=1-(1+3=7 sodrawy=7
and intersection at = 2.5

Chapter 5

5.1
Exercise 5A

1 Arithmetic sequences area, b, ¢, h, 1

2 a 23,2n+3 b 32,3n+2
¢ —3,27-3n d 354n-5
e 10x, nx f a+9d,a+(n—1)d
3 a £5800 b £(3800 + 200m)
4 a 22 b 40 c 39
d 46 e 18 f n
5.2
Exercise 5B
1 a 78,4n—2 b 42,2n+2
¢ 23,83 —3n d 39.2n—-1
e —27,33—3n f 59,3n—-1
g 39p,(2n—1)p h —71x,(9 — 4n)x
2 a 30 b 29 c 32
d 31 e 221 f 77
3 d=6
4 a=36,d=—3, 14th term
5 24
6 x=5;25,20,15
7 7xix=8



5.3
Exercise 5C
1 a 820 b 450 c —1140
d —-294 e 1440 f 1425
g —1155 h 21(11x+1)
2 a 20 b 25 c 65
d 4or 14 (2 answers)
3 2550
4 i £222500 ii £347500
5 1683,32674
6 £9.03,141 days
7 d=-1-55
8 a=6,d=-2
5.4
Exercise 5D
10 30
1 a »(3r+)) b Y @r-1
r=1 r=1
11 16
c 4(11-r) d >er
r=1 r=1
2 a b 210
c 1010 d 112
3 19
4 49
5.5
Exercise 5E
1 a Geometricr=2 b Not geometric
¢ Not geometric d Geometricr=3
e Geometricr=% f Geometricr=—1
g Geometricr =1 h Geometricrz%
2 a 135,405,1215 b —32,64,-128
¢ 7.5,3.751.875 d 2550 Ton
e plpip’ f —8x* 16x5 —32x°
3 a 3/3 b 9/3
5.6

Exercise 5F

1 a
b

[~ <]

486,39 366,2 x 3171

25 25 100
8" 128" Hn—1

—32,-512, (=21

1.61051,2.357 95, (1.1)"~!

© Pearson Education Ltd 2010

2 10,6250
3 a=1,r=2
4 *g
5 —6(fromx =0),4 (fromx=10)
5.7
Exercise 5G
1 a 255 b 63.938(3dp)
c -728 d 5463
e 5460 f 19680
g 5.994(3dp) h 44.938(3dp)
5 9
2 371
3 264—-1=1.84x1019
4 a £4994541 b £123876.81
5 a 2401 b 48.8234 4]
6 19 terms b
7 22 terms £
8 26 days, 98.5 miles on the 25th day ‘_{:t
9 25years ]
=
o
5.8 =
. o.
Exercise 5H =
10 . <
la - b Doesn't exist "g
c 6% d Doesn't exist L
e Doesn't exist f 4%
g Doesn't exist h 90
i T—rif [r]<| i1+ 2xif x|<3
2
23
3 -2
4 20
5 =134
23
6 5
7 4
8 40m
9 r<O0because Seo < S3,a=12,r= —%

r:i\/%

Mixed Exercise 51

1 a Add 6 tothe previous term, i.e. U, = U, + 6
(orU,=6n-—1)
b  Add 3 to the previous term, i.e. U,+1 = U, + 3
(or U, = 3n)
¢ Multiply the previous term by 3, i.e. U,+1 = 3U,
(or U, =3""1

-
=




Further Pure Mathematics

d Subtract 5 from the previous term,

i.e. Un+1 = Ul’l
e The square numbers (

(or U, = (1.2)"1)
Arithmetic sequences are:
a=5d=6
a=3,d=3
a=10,d= -5
81

we a6
o
=2

£13780
a=25d=—

26733

5

d=5

11k -3 c 15
Not geometric
Geometric r :%

Not geometric e

C RN W
[~ - - -2

e
=)
=2

2O o0 TR TR TRE R R R
[g]

11
640, 5 x 2n~1
—4 4 x (=11
128’ 3X (_%)n_l
4092

50

9

12

13

Doesn’t converge
60.72
3.16

200 c
76, 60.8

367 d
14 -4

0.8 b
50 d

1

6 T aC

14

15
16

3331

=2

17
18

68 e 68 ace

19

-*)
e
|
[\)

Chapter 6

6.1
Exercise 6A

1 1+ 8x+28x2+ 56x3
2 1-—12x+ 60x2—160x3

3 1+5x+—x2+15x
4 1-15x+90x2—270x3
© Pearson Education Ltd 2010

0.8235 (4 dp), 10x (0.7)"" 1

—5(orU,= 15— 5n)
U, =n?)
f  Multiply the previous term by 1.2, i.e. U,+1 = 1.2U,

860

£42198
—3810
53467
45
59

d 415
Geometricr=1.5
Geometricr= —2
Geometricr=1

19.98 (2 dp)

3.33(2dp)
8

3
16

182.25

d 895x107%

0.876

380

10

0.189 (3sf)
c 14

5 a p=5 b -10 ¢ —80
6 1-0.6x+0.15x2— 0.02x3,0.94148, accurate to 5 dp
7 a —20x3 b 120x° c 1140x3
8 b=-2
6.2
Exercise 6B
1 a 1+ 6x+ 12x2+ 8x3,validforallx
b 1+x+x2+x3,
c l+iv— g2+
d 1-—6x+24x2—80x3, x| <31
e 1—x—x2—2x3 x| <3
f1-15x+2x2+183 x| <5
g 1—x+x2— 33 x| <4
h 1—2x2+...,|x|<g
2 |x|<l
3 1 +7—— % +32x3,10.148 891 88, accurate to 6 d.p.
a=%8, +160x3
9x  27x%  27x3
1204+ 285 200 2 0.01,955.339(1875)

Mixed Exercise 6C

1

2

NS

a p=16 b 270 c —1890
a 1-—20x+ 180x%—960x3
b 0.81704,x=0.01
35

a n=8§ b +
a 1+24x+264x2+1760x3
b 1.26816
c 1.268241795
d 0.00645% (3 sf)
a 1—12x+48x%— 64x3,allx
b1+ 2x+4x2+ 823 x| <3
c 1-—2x+6x2—18x3 x| <%
X _ X xP

4 32 128
1_32+274 11356

x2 x> 1145

1+3 %16 512
a n=-2,a=3
b —-108
c |x[<3



Chapter 7 7.3

Exercise 7C

7.1 5.1
. 1 ga-l-gb
Exercise 7A
1 c 2 —Ja—ib+c
> — — —
~ OC=—-2a+2b,0D=3a+2b,0OE=—-2a+b
d
a b
7.4
2 25 Exercise 7D
3 /569 ~23.9 . (12) . (_1) . (_21)
4 a d—a b a+b+c 3 16 -29
c at+b-d d atb+c—d 2 a 3i—j 4i+5j —2i+6j
b i+ 6j “n
7.2 ¢ —5i+7j =
. d /40=2/10 S
Exercise 7B
1 a 2a+2b b a+b c b-a f /74 %
2 a b—%a b b-3a 114 1 . b
3
I A A P sl » Bk
a es es C (6]
1 (-7 1/ 1 a
d Yes(A—1) e Yes(A—3) f No c ﬁ(zél) d ﬁ(—3) -
1 Q
4 a A=5p=-3b A=-2pu=1 4 —7or-23 <
c =%,/.L=5 d Ar=-2,u=-1 E
e A=huss; Mixed Exercise 7E
5 a b—a,%(b—a),éa+2b iIxXxe Xercise
b —ta+(A-2b I m=3n=1
c —pa+(u—Ab 2 m=-2n=5
1 1
6 a i—a+b i 2a—Zb 310
b Gr-wa+E—2A+wb=0 XZ=( 6)
6
d & b o7
e %a+%b 83 10
13 c + w
" 59
7 a -—-a+b b %a+%b d v==%w=1
c zagh d —3a+3b 4 a AC=x+yBE=1y—«x
—a+ :3,k= . e
. e 1a kb f 5:3,k=35 b i BF—V(%y—x)
a ?a —_— —_— 1
b la+lp ii AF=x+BF=x+v(3y—»x)
c _%;H%b i v=2
d 2b _ (4
e _ia_'_ib 5 V+W—(5),\/ﬁ
1 9 5
f 1—1?)34'2[) 2V—W=(_2),@
g : B 1
h —la+b, —a+3b, AG = 3EB = parallel v—2w—(_7),\/%
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6 p+a=(3).val 312
4 4t
3p+q:@),\/g i
5 27
4
~3q=(77).v305 !
p 3(1_(_16)7 6 Y
5). 4). 3 7 26
7 a Chloe(7),Leo(5),Max(2)
8 -5
b Chloe: 74 km, 2.9 km/h
Leo: 41 km, 2.1 km/h
Max: 13 km, 1.2 km/h 8.3
Exercise 8C
Chapter8 1 a y=2x+1 b y=3x+7
c y=—-—x-—-3 d y=-4x-11
9 8.1 e y=%x+12 f y=%x—5
= Exercise 8A g y=2x h y=—3x+2b
H 1a 2 b -1 ¢ 3 d 1 2 y=3x-6
% e % f % g % h 2 3 y=2x+38
S i % j % kK -2 1 % 4 2x—3y+24=0
2 2 a 4 b -5 c -3 d o 5 —1
7
E e 5 f 2 g g h _21 6 y:%x-‘,—g
= i -9 i -3 k 3 I =3 7 2x+3y-12=0
=l 3 a 4x-y+3-=0 b 3x—y-2=0 g &
p— _ _— = 5
E c b6x+ty—7=0 d 4x—-5y—30=0 9 y=ix—4
e 5x—3y+6=0 f 7x—-3y=0 3
g l4x—7y—4=0 h 27x+9y—-2=0 10 6x+ 15y —10=0
i 18x+3y+2=0 j 2x+6y—3=0
k 4x—6y+5=0 I 6x—10y+5=0 8.4
4 y+5x+3 .
5 o+ 5y+20=0 Exercise 8D
6 y-+ —%x +7 1 a Perpendicular b Parallel
7 y= %x ¢  Neither d Perpendicular
8 (3,0) e Perpendicular f Parallel
9 (%' 0) g Parallel h  Perpendicular
10 (0, 5), (—4, 0) i Perpendicular j  Parallel
k Neither 1  Perpendicular
2 y=—%x
8.2 3 4x—y+15=0
. 4 a y=-2x+7 b y=1x
Exercise 8B ’ ;
X X 3 c y=-x—3 d y=5x—-38
1 a 3 b 3 (¥ 5 d 2 1 13
1 ¢ 1 1 h oS 5 a y=3x+11 b y=—x+5
e 2 g8 2 2 d 3 17
.2 — K L ;L c y=3zx+2 y=—5x+5
I3 ] ; <3 2 6 3x+2y—5=0
m 1 n qq:i —q+p 7 Tx—4y+2=0
2 7



8.5
Exercise 8E

110 2 13 35
4 /5 5 2/10 6 V106
7 v113 8 av/53 9 3bh/5
10 5¢ 11 &/61 12 2¢/5
8.6
Exercise 8F
1 a (0,6);(4,10)isratio3:1
(3><4+1><0’3><104;-1><6) (3,9)
b (1,5);(—2,8)isratio1:2
><1+1>< —2) 2X5+1X8
2 ) RXSHIX8)_ 4 4
c (3,— ( 2, 8)isratio 3:2
2><3+3>< —2) 2X(=7)+3 X8
R R ) RICE
d (—2,5) (5 2)isratio4:3
4 X 5+3>< —2) 4X2+3X5 2)
. - =(2,37)
. . +
2 a (4,2)(6, ) mldpomt( )
=(5,5)
b (0.6;(12.2)  midpoint (2512 0F2)
=(6,4)
c (2,2)(—4,06) midpoint (2 ; 4, 2 -5 6)
=(_1v4)
d (—6,4);(6,—4) midpoint(_62+ 642;4)
=(0,0)
Mixed Exercise 8G
la y=-3x+14 b (0,14
2 a y=—%x+4 b y———x+ (1, 1)
3a y=2x+Zy=-x+12 b (9,3
4a y=—,x+2 b -22
5 a y—%x—% b (3.3)
6 11x— 10y+19=0
7 a y=—%x=3 b y:ix+%
8 a y=%x—2 b (4,4) c 20
9a 2x+y=20 b y=1x+3
10a 1 b 6 c 2x+y—16=0

© Pearson Education Ltd 2010

11 a (—1,1);(4,11)inratio 3:2
2X(=D+3X4 2x1+3x11
S ,
5 5
soc=(2,7)
11-1 _10 1
b MAB:zfj:T=—§—=2.ZHh='-E
Equat10nof11sy—7—— (x —2)
2y —14=—x+2

orx+2y—16=0
c x=0=y=8..Dis(0,8)

y

A/ N

d AABD
CD=vV22+12=/5

AB=/(4 — —1)2+ (11 - 1)2 =V52 + 102

...AreaofAABD=%AB.CD =%><J§><
_25
)
12 a y=%x+%
Chapter 9
9.1
Exercise 9A
1 7x° 8x7 3
4 L. 1.3
X 5 3x
7 —3x ¢ 8 —4x5 9
4
10 —5x° 11 —3x™ 12
13 —2x73 14 1 15
16 9x8 17 5x* 18
9.2
Exercise 9B
1 a 4x3—«x?2 b —x3 c —x
2 a 0 b 115
3 a (23,63 b (4, —4)and(2,0)
¢ (16, -31) d (3.4),(-3 -4

v
U
=
[\ ]
£
)]
=
=5/5 S
575 g
=1
.
| %9
)]
=
-
1 %9
=
(s
43
2
-
_2x73
_3
1
3x2
3x2
_3
2




Further Pure Mathematics

4 a xié b —-6x° ¢ —x*?
1
d 3’ -2 e —6x F4gx ?
2
Ly — 12 g -3x % h 3+6x°
SN ; 2 _
i 5xl+5x j 3x" —2x+2
kK 120 +18x 1 24x—8+2x °
5 a 1 b 2 c —4 d 4
9.3
Exercise 9C
dy .
— a2 _ 55 2x
1 a y=e = I 2e
_ dy _
— 6x 2 6x
b y=e =70 6e
d
c y=ex+3x2:£=ex+6x
: dy _
d y—s1n2x:>%—2cos2x
d,
e y=cos3x:>d—z=—331n3x
, dy
f y=3sm4x+4cos3x:>%=
12 cos4x —12 sin 3x
. dy _
2 a y—sme:>E—SCosSx
d
b y=23in%xzd—z=2X%cos%x=cos%x
d
c y=sin8x:>d—z=80058x
d
d y:6sin%x=d—z:6X%cos%xzélcos%x
e y=2cosx=>j—z=—2sinx
f y=6cos%x:>j—f::6X%Sin%x=—53m%x
d
g y=cos4x:>d—i/=—4sin4x
d
h y=4cos(§)zd—z=—4x%sin§=—Zsin§
- d _
3 y=2e x:%:—Ze “@1(0,2)
4 :3sinx:d—y=3cosx@(3=x)
4 dx 3

Remember x is in radians

s.m=3cos () =% [cos 3 =cos 60°:%]

dy , _m
5 y=4cos2x:>%=—8sm2x@(x—z)

som=—8sin(2 X J)

© Pearson Education Ltd 2010

9.4
Exercise 9D

1

a
b

C

=—8siny [sin 5 =sin 90°=1]
=3

(1+2x)* =y =4(1+2x)3 X 2=8(1+2x)3
(1+x2)3 =y =3(1+x2)% X 2x=6x(1 + x?)?
(

(

2
V3 4+ 4x
=(x?+20)>3 =y =30+ 2x)2 X (2x + 2)

6(x + 1)(x% + 2x)2

344y =13 44 Tx 4=

e « «w
I

2 2 >
y=4e> =y =4 X 6x=24xe>"

8(1 + 2x)3

— Qal7X F—Qnd "Xy 1 = _Qnd—X

y=9e’ "=y =9e X —1=-9e

y=e_6x:>y’=e_6x><—6:—6e_6x
x>+ 2 ’, X2+ 2x

y=e >y =e X (2x +2)

=2(x+ 1)ex2+2x
y=sin2x+1)=y =cos(2x+1) X 2=
2cos(2x + 1)
y=cos(2x* +4) =y’ = —sin(2x* + 4) X 4x =
—4xsin(2x% + 4)
y= sin3x:>y' =3 sin’® X cos x
3 sin? x cos x
y=cos2 2x =y =2cos2x X (—sin 2x) X 2
= —4sin 2x cos 2x
y=x(1+3x)°=y =(1+3x)°+x51+3x)*x3
= (14 3x)*[1+ 3x + 15x]
=(1+3x)*(1+18x)
y=2x(1+3x2)3 =y =2(1+3x)3
+2x X 3(1 + 3x2)3 X 6x
=2(1+ 3x2)2[1 +18x?]
y=x>2x+6)* =y =3x>2x+6)*
+x0 X 4Q2x+6)3 X 2
= x> (2% + 6)* [6x + 18 + 8x]
=2x? (2x+6)3 (7x +9)
y=xe?r =y = e+ x.2 e =e2¥(1 + 2x)
y=(2+3)e =y =2x Xe ¥+ (x2 + 3)(—e7¥)
=e Y(2x —x2 —3)
y=03x— 5)ex2:>y’ =3 Xex2+(3x— S)exzx 2x
=¥ (6x2 — 10x + 3)
y=xsinx =y =sinx + x cos x
y = sin2¥ cos x
=y’ = 2sinx cos x X cos x + sin?x (—sin x)



Y =sin x (2 cos?x — sinx)
¢ y=e‘cosx=y =e‘cosx — e'sinx

=e"(cosx — sin x)

- _ 5x , _(x+1)><5—5x><1
T a (x+1)%
_5x+5—5x
T (x+1)?
-5
(x+ 1)2
b 2 _ ., _Bx-2x2-2vx3
y= — Yy =
3x 2 (37(1—2)2
=6x—4—6x
(3x — 2)?
- —4
(3x — 2)2
__ 3x? ,
c y=—"—-—=sy
(2x — 1)2
_(2x—1)2 X 6x — 3x2 X 2(2x — 1) X 2
(2x — 1)%
_6x(2x — 1)[2x — 1 — 2x]
(2x — 1)*
_ —b6x
(2x —1)3
3 _ X , e X 1 —xX2e2 1-—2x
a y=—"-=y = =
e2x e4x er
eX , (x+1)ex—ex><1 xev
b y=yvy1=>v = =
(x+1)2 (x+1)2
w)
_ex2 , _xXerxz—exzx 1 e (2x2—-1)
c y=—=y = =
x2 x2
9 _sinx , _xcosx—sinx X1
a ==y =
x 2
:xcosx—sinx
2
b y= e’ y _cosx X e'+e'sinx
cos X cos2x
e*(sinx + cos x)
B cosZ x
sin? x ,  _e2¥ X 2sinxcosx — sin? x X 2e2*
c y= =y = "
e“x e

2 sin xe?* (cos x — sin x)

e4x

_ 2sinx(cosx — sin x)
- 2x

(S
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10 a y=x2Cx—13=y=2x3x—1)>
+x2X30Bx—1)2X3whenx=1
m=2x23+1X9x22=16+36=52

b y=Q2x+3)eX=y =2(2x+3)e?¥+2 X e
when x =0
m=6e"+2e=8
c y=3sin2x:>y’=6sinxcosxwhenx=£
m:6><71§><%=3
d y=9ccosxzy'=cosx—9csinocwhenx=E

2
— T W T_—ng_T
m=cos5 — 5 sin> 0 2><1
- _T
2
9.5
Exercise 9E
1 a y+3x—6=0
b 4y—-3x—4=0
c y=x
2 a 7y+x—48=0 b 17y +2x—-212=0
3 y=-8+10,8y—x—145=0
— _£
4 y—%ex 5
5 y=3¢
6 y=xsinx =y =sinx+xcosx @ (m0)
Som=sinm+mcosT=—1
.. equation of tangent:
y—0=—m(x—m
or y=m —xm
7 y=2cos’x =y =4cosx(—sinx) @ (7. 1)
_ .11
m= 4.72—.75— 2
normal has gradient = %
.. equation of normal is:
=i _m
y=1=3(x-%)
or S8y—8=4x—m
or S8y—4x=8—m
9‘6

Exercise 9F

1 0t +x?+¢
2 —2x 1+3x+c

Further Pure Mathematics




Further Pure Mathematics

208 — 3+ ¢
43 1
3x2—4x2 +4x+c
xS+t
B+t l+e

23466 T+t +o

1 1 _1
X2+ 2x2 = 2x 2+

C R N DU W

#+2tx—3x‘1+c
10 5t + 2t + pdt + ¢
11 a %x4+x3+c
b 2x—i+c
X
c %x3+6x2+9x+c
23+ 32 —3x+c

4 3 3
e zx2+2x2+c

12 a [2sin3xdv :—%cos3x+c
b [3etrdx =%e4’c+ ¢
¢ J2cos3xdx = %sin 3x+¢
d [2erdx =—2e"+c¢
4
13 a 56x+4COSDC+x7+C
b —2cosx —2sinx+x?+C
c 56x+4sinx+%+c

d e*—cosx+sinx+C

9.7
Exercise 9G
1 10¢
2 48 —32t
3 a 40+10t b 70m/s
4 a 30-—1t b Om/s
5 a a=32
b v=32t+ 100

= s=16t2+ 100t + d; whent=0,s=0=d=0

s = 16t> + 100t
6 a a=-32
b v=160 — 32t
= s=160t — 16> + d;

t=0,s=384=d=384
s =384+ 160t — 16t

c s=0=16(t2 —10t—24)=0

ie. 16(t—12)(t+2)=0

passes through origin when t =12
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7 a 3t2+8t—5 b 6t+8

¢ v=6m/s,a=14m/s?

8 a v=3t2—4t+3 b a=6t—4
9 a a=2t+10 b a=14m/s?

c v=t32+10t+5
:>s=%+5t2+5t+d;s=0whent=0:>d=0
.'.whent=2s=§+20+10=32%

10 a 6—2t b 2m/s

c v =24+6t—t2

3
= s =24t+3t2—%+d

§=100,t=3 =100=24Xx3+3x9 -2/ 44
ie. 100 =72+27—-9+d ~.d=10

3
s =10+24t+3t2—%
9.8
Exercise 9H
1 a -28 b 17 c -3
2 a 10 b 4 c 12.25
3oa (-39 b (.99

¢ (—313),(1,0) d (3,-18), (-1

e (1,2),(-1,-2) f (3,27

5 (ﬁ 1 e%ﬂ) maximum, (ﬁ _ L e%) minimum

8'/2 8 V2

9.9

Exercise 9l

6 a 8 b 92
c 193 d 21
e 83

7 a i 2In2 ii 2
b i 3 i Zw

8 a A(lL3),B3,3) b 13
2

9 63

10 a (2,12) b 133
3

11 33

9.10

Exercise 9)

1 %77

2 o

3 15¢2 y
4 Y - 3

4 y=>5x = Ix 20x
. _ 3 — 3 X - _X
-0y = 20x° dx =20x X300 0.5%0fx—200


umacbsa
Sticky Note
Marked set by umacbsa

umacbsa
Sticky Note
Marked set by umacbsa


20x* _xt
200 10

i.e. 0y =

.. % change in y

_6y _ x* — 90
—7X100—m’>(100—2ﬁ)

d
5 y=3x2 z% = 6x
2
.. 0y = 6x Ox =6x><wx():%
5 P
.. % change in y =—yx100=ixw0/
Y 3x2 X 1007
=2%
6 For a sphere: V=%1'rr3 = % = 4qr?
or=0.02 cm
Sv=4mrldr
User=1=
dv=4m X 0.02
=0.25cm?

Exercise 9K

1 20m X 40 m; 800 m?
20001 cm?
40 cm

800
4+

27216 mm?

cm?

2
3
4
5
Mixed Exercise 9L

la x=4y=20
d’y _ 15

b —=-—>0..minimum

dx> 8
2 (1,-11)and (3, —125)

31
3a 75

-1
x

2300m
27

7 a 220 5,
xz
b (5 125)

8Sb x=+2/2,0rx=0
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d?v i .
¢ 02 < 0 .. maximum

e 222%

¢ OP=3;f”(x)>0sominimum when x = £2v2
(maximum when x = 0
9 b Ais(—1,0);Bis (3, 932)
10 3x2cos 3x + 2xsin 3x

X Ccosx — sinx
2

12
x

13 b y=2x+1
14 a  —(x3 — 2x)e* + (3x2 — 2)e*

561
15 =

Chapter 10

10.1
Exercise 10A
1 a 9° b 12° c 75°
d 90° e 140° f 210°
g 225° h 270° i 540°
2 a 264° b 57.3° ¢ 65.0°
d 99.2° e 143.2° f 179.9°
g 200°
3 a 0479 b 0.156 c 1.74
d 0.909 e —0.897
2 ™ T
4 a a5 b 13 C s
d ¢ e 7 3
. ho P
P - P e
41 3 7
m n 5 o
11w
P
5 a 0.873 b 131 c 1.75
d 2.79 e 4.01 f 5.59
10.2
Exercise 10B
la i27 i 2.025 iii 7.57(23.6)
b il6s ii 1.8 jii 3.6
c ils ii 0.8 jii 2
2 %cm
3 27
4 5/2 cm
5a 10.4cm b 13
675
7 0.8 A
8 a % b (6+?7T) cm
9 6.8cm

ek
=]

a (R—rcm c 243
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10.3
Exercise 10C

1

N
6 s 60 6

RN U W

9

10
11

12

6.757 cm?
38.3 cm?

5 cm?
3.96

19.2 cm?
1.2967 cm?
5+7rcm?
4.47
1.98

12 cm?

b 120cm?
40%cm

a 12

8.88 cm?

a 1.75cm?
4.5 cm?

b 28cm
78.4 cm

b 28cm

S s

¢ 1.48 cm?

b 25.9 cm?

10.4
Exercise 10D

L ST

=

|

S
o N"

w

k -1

w|5 NI= OGNS
ENICENCNS

=
5
5

10.5
Exercise 10E

[
-t

x=84,y=6.32

x=13.5,y=16.6

x=85y=13.9

x = 80,y = 6.22 (Isosceles A)
x=627,y=7.16

x = 4.49, y = 7.49 (right-angled

48.1 b 45.6 c 1438
48.7 e 86.5 f 774
x=74.6,y=654

x =105,y = 34.6

x=59.8,y=484

x=120,y=27.3

c x=56.8y=4.37

|-V e N - "R -

o
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¢ 25.9cm?

x=23.2,y=206

=1+ 2sin 6cos O
=RHS

60°
72.2°
20.2 cm?

34.4°
48.6°
35.4°
35.1°
29.2°
8.57°
81.2 cm
22.4°
55.3 cm?

1530 cm?
68.9°

€91 300

—cos? A

tan 3A
1

4a 319cm b 1.73cm (V3 cm)
¢ 9.85cm d 431cm
e 6.84 cm (isosceles) f 9.80cm
5 a 108(.2)° b 90° c
d 52.6° e 137° f
6 a 23.7cm? b 4.31cm? c
7 a 155° b 13.7cm
8 a x=49.5 area=1.37 cm?
b x=55.2,area=10.6 cm?
¢ x=117, area=6.66 cm?
9 6.50 cm?
10 a 36.1cm? b 12.0cm?
10.6
Exercise 10F
la 11.7cm b 142cm c
d 634°
2 a 18.6cm b 28.1cm c
3 a 14.1cm b 173cm c
4 a 283cm b 34.6cm c
c 19.5°
5a 447m b 4.58m c
d 12.6° e 26.6°
6 a 407m b 402m c
¢ 13.3°
7 a 43.3cm b 68.7cm c
8 a 289cm b 75.7cm c
9 a 162cm b 67.9° c
d 71.6°
10 a 26.5cm b 61.8° c
11 a 30.3° b 31.6° c
12 a 36.9° b 828cm?
13 a 15m b 47.7° c
14 a 66.4° b 32.9°
15 46.5m
16 a OW=4290m,0S=2760m
b 36.0° ¢ 197km/h
10.7
Exercise 10G
1 a %20 b 5 c
d cosf e tanx? f
g 4 h sin26 i
2 a LHS =sin20+cos?6+2sinOcosO



_ 2 02 ;
b LHS _1—cos?0_sin” 6 _ .nexsme
cos 6 cos 6 cos 6
=sin Otan 6 = RHS
: o L0 +42 A0 2,40
¢ [HS = Sinx® . cosx®_sin”x + cos“x

cosx®  sinx° sin x° cos x°

=~ =RHS
SINn X~ COS X

d LHS =cos?A—(1—cos?A)=2cos?A—1
=2(1—-sin?A)—1=1—2sin? A=RHS
e LHS =(4sin20— 4sin Ocos O+ cos? 6)
+ (sin? O+ 4 sin @ cos 0+ 4 cos? 6)
=5 (sin? 6+ cos? 6) = 5 =RHS
f LHS =2—(sin28— 2sinHcos O+ cos? 6)
=2 (sin? 6+ cos2 6)
— (sin? @ — 2 sin O cos 6 + cos? 6)
=sin? @+ 2 sin O cos 6 + cos? O
= (sin 8+ cos 6)2 = RHS

g LHS =sin?x(1 — sin?y) — (1 — sin%x) sin?y
=sinx — sin?y = RHS

3 a sin35° b sin 35° ¢ cos210°
d tan31° e cosf f cos76
g sin36 h tan 56 i sinA
j cos3x

4 a 1 b O c g

V2 V2 1

d 75 ¢ 3 =
g V3 h g i 1
i V2

5 a LHS =sin Acos 60° + cos A sin 60°
+ sin A cos 60° — cos A sin 60°
= 2 sin A cos 60°
=2sin A (%) =sin A = R.H.S.
cos Acos B—sin Asin B_ cos (A + B)

b LHS= sin B cos B " sin Bcos B

= R.H.S.

sin x cosy + cos x siny
COS X COS Y
__sinxcosy | cosxsiny
T CoSXCOSYy  COSXCOSY
=tan x + tan y = R.H.S.

¢ LHS=

cosxcosy—sinxsiny+
sin x sin y
=cotxcoty — 1+ 1 =cotxcoty=R.H.S.

d LHS= 1

e LHS = cos Gcos%— sin OSing-f— V3 sin 0

=%c030—§sin0+@sin0

=%c080—§sm9
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LT m .
= Sin _6 cos 0 + cos _6 sin 6

= sin(% +0 ) = R.HS.

10.8
Exercise 10H
1 a 270° b 60° 240°
¢ 60° 300° d 15°165°
e 140° 220° f 135°315°
g 90° 270° h 230° 310°
i 45.6° 134.4° j  135°225°
2 a -120,-60,240,300 b —171, —8.63
c —144,144 d -327,-329
e 150,330,510,690 f 251,431
47 2 2w
3 a — 1T, 0, r, 2 b —?, —?,?
¢ —%,—%,f% d —0.14,3.00,6.14
4 a 0°45°90° 135° 180°, 225° 270°, 315°, 360°
b 60° 180°, 300°
¢ 221°,1124°,2023°, 2929°
d 30° 150° 210° 330°
e 300° f 225°315°
g 90°270° h 50° 170°
i 165° 345°
5 a 17 T b 148,585
12 12 :
10.9
Exercise 10l
1 a 30°210°
b 135° 315°
2 a w27
b 0.59,3.73
3 a 60° 120° 240° 300°
b 0° 180° 199°, 341°, 360°
¢ 60° 300°
d 30° 60° 120° 150°,210°, 240°, 300°, 330°
e 270°
f 0° 18.4° 180° 198°, 360°
g 194° 270° 346°
4 o Om lmw 17w 23w
12 122'Tr 142ﬂ’ 12
b 0.841,5% 57, 5.44
¢ 401,541
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Mixed Exercise 10) 14 a  (3.14),(5 24) b 13

15 a - b 12cm c 6/3
2 a2
! : o8 30;1“ 0 d 54.7° e 109.5°
Sin
c 1 16 %Z’C%
4 +tan x 17 a-b (-3, _%)'(2’%) ¢ y= —%(x— 1)
2 a 1 b tany:m d -
3 a 2sin20=cos20= 2sin26\cos26 =1 18 a 0.253,2.89 b 1.11,2.68
— 2than20=1= than 26 = 0.5 c 191,230
b 13.3,103.3,193.3,283.3 19 a 62_5 - b 264
4 a 225,345 c x=2y=3
b 22.2,67.8,202.2,247.8 ;‘1) —2 .
s . llm 237 p 27 57 57 11w 82.8°
12 12 363" 6 22a Si—j b -
2
6 0°131.8° 228.2° 23 44957
7 0.7 27 24 a cos20=2cos?2f—1 b sin260=2sinfcosb
9 , T,
=0 8 a Max1,60=100%Min=—1,0=280° c - d 0.767,1.33,2.86 e 4
g o ) 25a -6 b 50 c 17
Y 9 a i3 i 2 iii V33 27 a —i-1]j b Yi-3j
= b 23.8° 203.8° 28 73.9
Qv 29 a - b 12791
I~ . . 30 15200
™ Review exercise 31a r=lr=-3 b 10
: o o
t 1 a A= S,B = _%yC: _28% 32 ‘%65 , 133.5
= 33 =
= b £, =2 k=2 z
min = 4 XT3 34 a 2y+x=25 b (250) ¢ (10,0)
2y 35 a 4m/s? b 25%111
\4 36 a 4y=x+23 b y=—4x+26
3 c (—3,38) d 612
™ e 128
37 a —2p+q=28,3p+q=18
b -224
0 2 3 4 ” c (x+2)x—3)x—4)
d _
3a 3 b 2% c 1253 e —122
4 814 f 7%
5a - b P=126.8°,0=R=26.6° 38 _
6a itbh—a i 2a+tb i a —2b 39 a 2y=3x—18 b 3y=-2x+51
2 2
b 2 c 2 c 156 o , d 216w
7a - b 54.5° 234.5° 40 g
1 4 2p  8p  16p3
8 45m .
b p==*5
9 21.8° 38.2°,120° 2
10 a  3.18, 6.69, 13.04 b - 413 - b ; c 476
c 23 d 0.6 (0.5 acceptable) - e 408
11 xb — 18x* + 135x2 42 a - , b 4000
12 —3<p<2 43 a 1-2x—4x b 2.76132
13 c 0.087% d a=1,b=-5c¢=8
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e |x<+ 64 a cos2A=2cos’A—-1
44 2y=x-2 b sin2A=2sinAcosA
45 7lted + 4et + 273 ¢ -
46 a — b - d 17.7°,102.3°,137.7°
¢ 15,75105,165 d 3 e %
47 a iy=2 \ iix=-1 65 (6, —1),(1,4)
b (0.3).(=3.0) 66 a p°>+ 5pigx + 10p3g2x + 10p2g3x + Spg*x® + goxd
¢ Y b p=%q=%orp=—2,q=4
67 a 3 b ¢=20
3 c a=2,b=1 d 9
E \ 68 a i/20 ii V40 iii V20
""""""" b LA=90° LB=,C=45°
\ E c (55) d V10
-1\ -1 o x 69 +60°
; o v
\ | 70 67.4 i
' 71 a 2 b logp "
48 a 4 m/s? b 90m c r=n—1s=n d - b B 5
49 a lb-la b 2b-Za c - 72 a 2x>-5x+2=0 b x2—7x+7=0 %
dy 2 C 8 d 3 E
50 a T 10x cos 3x — 15x~ sin 3x 3 2
x 73 —4<p<3 o
b dy _ 3e’*(x* +3) — 2xe® 3
de (x2 + 3)2 -
51 0.212m/s %
52 a 1.39 b 28.7° ° ° ° ;
53 p<—5, p>2 Practice examination 2
54 a 1,3.75,5.89,6.92 b -
c 0.79 d 21 papers
=_Zpg=_2 9 .7
55a A=-3B 7 b I X=3 Paper-l
¢ (1,4),(7,10) d (2,0),(5,0)
e ¢ 24 1 80.4°0r 99.6°
56 (_2,1),(_1,3) 2 a — b p=—10,q=33
e 3 20cm?/s
57 a iz+6 ii 9 b p==*4 4 x=2y=3, x=3y=2 s
2—10x+9=0 5a p=6qg=-—4 b 5i+§i
58a -5 b 2 6a (12 b m
; d 16380 7a 5 b g+% c 3% d 11
a4y _ 2x 2 _ 92
59 a 5= 10xe™ + 2(5x7 = 2)e 8 a a®+ 6a’bx + 15a*b2x2 + 20a3b3x3 + 15a2b*x*
dy 233 —x*+4x—2 + 6ab>x> + bOox®
X (X_L)C) b a=2 b=§’a=_2 b=_§
60 In4 9a 5 b 28 c 93
61 91.1° 10a (2,4) b y=4x—4
62 232 c y=4 b 8 units?
x o x? x o x? 11 a 11.0cm b 11.9cm c 40.1°
63 a 1+5- b 1+ % : : :
12 144 12 272 d 101.4° e 61.9°
X _XZ
c |x|]<4 d 1+ )
e 0.308
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Paper 2

1 2e2*sin 3x + 3e?¥ cos 3x

2a 37.0° b 17.2cm?
3a iy=3 idix=2 b i(2%0) i (0,4)
¢ y/:
4 E
,
—/3 __________________________

4 a i 0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0

wv
U
'..3 y 1 10.649|—-1.28|—4.52|—8.61|—12.8|—-15.9|—15.9(—9.40
QE) b graph drawn c i19 ii 1.3
< 5a 034 b - c 11.8m
- 6a =I b a=120x ¢ 4
e 7 a (In3,36),(0,4) b 32.02 ¢ 82.2 units?
| Sa - b 271 ¢ - d 138
o 9a - b -280 c 37
§ d 46/37 e 9x2+280+3=0
3 V341 V3 -1
10 - b i i
4 TS RER]
_ 2tan@
c tanZ(J——1 — tan2 0
d /2-1
20
29
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