Rayner Year 2 Textbook ANSWERS

EXERcISE 1A PAGE 1

13 2 4a 33 44
a a
— 63 7 — 8 2b
52b 2
3 11y 2ya 4m
9 — 10 — 11 — 12 —
4y 12x 3 1
13 AG, BE, CH, DF
a 7k 3
14 — 1 16 % 17
5b - 8 4—x
54 2x 3x+ 1 4 + 5g b
21
18 3 19 = 20 3+ 9
2232;" 232";1 WIS g5y
Sx% 44 1+ 4a 1+ 2x + 2x2
26 28
3x — 2 b + b2
6n — 3m
29 ———
2mn
30 a False b True ¢ True d False
3l (—3)eF2) b#—3
— D x+5
2ax—4 L
ha b x+D
x " x+ 4 x+5
X+ 2(o:—+.5) 9= 2
X 2x:+ 1 . =
8 % —1 2% +3 3x—4
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33
6x + 2
2
34ax+1 b 2x2—1 2=
x2
d12x+1 e 30x—2 1_24x
32+ 1 hx+2 i %
x2 4+ 2 X 2x + 3
2 B w2 x+3
j ¥ -1 k = lx+4
EXERCISE 1B PAGE 3
3x 3 4x 4
&y Y “F 17z
7x 7 5x 5
1X LA oX b2
8 f8x & 6 6x
2 AF, BH, CD, EG
23% 23 %
3 i N ot
70 b oox ‘12
1 5x + 2 7xF2
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1 —2% 2x:—~9 3x + 12
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9x + 13
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8x+9
& =2)(e+3)
X2+4x+6
2(x + 2)

'Exercisk 1C PAGE 4

10m
1 2 —
” 3
4 8
B 65
9 -;5 10 3(x + 2)
11 a 6 b 4
12 AF, BH, CE, DG
26 64
13 a — R
a 3 b b
Y
25 f =
e 2x
ab?
X
15 a 0 b 3x
16 L
17

2y 15b
3 — 4 —
3x 4q
x—1 ¥
7x+2 85x
C 2a
2xy 4
ol P
€79 aq
g 2a hl
X z2
d =
xr—1
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Exercise 1D PAGE 7

1 a one-one
¢ one-one
e many-one
g many-one
i one-one
2af(x)=3
¢ flx)=1
e0=<fx) =1
go0=sfl<2
i 0<fx)<1
3a (x+3F~—5
4af(x)=3

c O<f(x)s%

b many-one
d one-one

f many-one
h many-one

j one-one

b f(x) =2
df(x)=0

f —2<f(x)<0
hO0=f(x)=5
j 0<f(x)=1
b f(x) = -5

b f(x) = —50
do<f(x)=1

Exercise 1E PAGE 10

1a 4(x +5)
¢ (4x)?
e x2+5
g 4(x? + 5)
2a =25

b4x+5
d 4x2

f x+10

h [4(x + 5)P2

b+s



3ax—2x—3)
cx—x2—3

e x+— (4x)

g x+— (2x — 3)2
4a?2 b
d?2 e
5a —3 b2
6a23x—1)+1
c2x2+1

e 2Bx—1)2+1
7all b
d 14 e
8a?2 b

19
X 5

21ax .
Y

d x—3(x —05)
22a x—6x+1

dx—2x—9

23a’7
d5

24al

3x =5
25
a XxX— 2

4(5x + 3) +

bx—2x—3
d x+— 4x?
f x— (2x)2 -3

11
1
1
C 15’

c
f

6
64
d5

b 32+ 1)—1
d (3x—1)?
f 32x2+1)—1

9
81
0,2

X
10 =+.2
5

8x =4

12
2

c
f
c

14 (x+6)/2—4

1 12
20x»—>7

bx—x+5
X
..+

exr——>3 5

2x
b =41
X}—>3

x+9
2

€ X

b 21
e 2

S
C X >—

2
f X 45
xHS

H—=]
C X

6
£ x‘;)x+9

ch

bix>—2% ii x>5

b 2

Exercrsk 1F PAGE 13

la2—x

7x+5
X — 2
2 A

d

¥+ 8 x+22
37 3

gl
3

3a

4 a 9y —4,

13 C3—x
2x o)
7x +5
33— 2x

y=x

b 4,8

b Botharex-’—4

8x + 10

1
5a e b 125
c 10 d 10
6a YA
\ /y=x3—2x—3
3 %
=3
bi f(x)=-4
ii domainx = —4,rangef(x) =1
iii
3 e
(=4,1) =
7a fY(x)= L XE 2
2—=x
bx=1

8 a domain x = 0, range f1(x) = 2
b f1(x)=2+Vx
cx=4

9aa=2 b=0

b= 2+2,x=0g )= i_,x =0
VX

10 f~(x) =x_;1; g l(x) = 2 _;3x,x7é0
Ma —~o<x<o0 bx=0
¢ —90<x<90° dx=1
ex=-—1 fx=-4

Exercisk 1G PAGE 17
1a 4

!

4

v




C A
\1
1 >
3
d A
0 P
e r' s
9
-3 0 >
f A
P\
o 1 "
g A
h A
—3 g
2:a —3,7 b 0,3
c —2,3 d *+1,+3
e *5, +7 f -7,1
g -1,2 h =1
Jax<-—-1Lx>9 b 4<x<2
cx>2,x<-5 d all x
e——<x<6 f 2<x<2
g3<x<] hx>-1

i0<x<§

—_—

44+ 11

v

v

v

v

v



6a t 10ai t

= \ﬁ E

ii b (.5

AN /AN

bi rangey <2 ii rangey <5

c / 11 a 3
3 o
d /\ /\ b A
0 3
74 i g \ /
\/ \f h o
- Exercise 1H PAGE 21

].a A

o \ /.
N L~ ez

v

y=9x— 1 3

\

bx>§x<1

v




Sketch f(—x)

\]
[3S]
W

=y

Sketch f(%x)
d A
7Y
/ l
7 /R
—1F 2 4 X|
|
3 a A
g 8 ya
/| N\
(-2,2) ‘ 4
2\ § ,ﬂ X
9154
b A 4
\ /
X
! i [ \
\
10 a 4 A'(3,0)
C S
2 A’ / .
/1 3\J4
(-4, 1) =
4\ "
b 0 A"(3,4)
4 V&
2V/\
A 2\ x / >
Sketch f(x + 2)




11 a

12 a

13 a

A\

>
3

4 _\l/
i .
o
A
i 3
A
2 >
A
z\ﬁ‘
(=1,9)

£

Ar

1,5

A

A'(5, —4)

i WD
/ S

l4ay=x3+5
b y=(e—2)p
e y=@—2r+5
15a 4
\/360i
b A
360°N
16 a A J '
WEERW g
b t : :
m o

17 Stretch, scale factor 3 parallel to y-axis,

Translation (_2)

18 Stretch, scale factor 4 parallel to y-axis,

Translation (8)



19aa=2,b=3
b A

v

b
g(x)
\/ 1
PR e f(x)
_4 >
21 A
_______________ L _1
22 a ‘r :
2; 3 .
b 4 i
2. 3 ol

RevieEw EXERCISE 11 PAGE 24

5 x2 3x+ 2
133-—x b2 C =
dl+x e]+4x f3—x
y+y 2
(x —4)

2 4(x = 1)(x o 1), m

x4 2 bx—3 C2x—l

X x+1 =y
p s
gL sgp-y gl
x X
4a8x+5 b 4x + 1
6 x(x + 1)
g x24+3x—2 dx+4
(=t L)z = 1) 12
(Bx +5) 20 =1)
e — f
10 b
5a (2x — 1) is common factor
2% gl
2 2x+1)
6afx)ys1
bx=0,i»/§
5%+ 2 1
7 AT e
T b3
8 a 3 , not defined for x = 4
4—x
b 1,3

9a0=f(x)<1

b L, range f1(x) = 3, domain0 < x < 1

V1 — x2
3
10 x) =3
B 2x2+ 5
3+x 3
C o d_].,i
2 2=
11a2—x2 b = c —2,1

12 a f(x) = —9
b domain x = -9, range f~!(x) = 2
c

5 R
(=9:2)
' N
13 a 4
™
3 >
b A




g

0 1

>
>

14 a

™

27

A\ 4

1
153x>_-2‘

1l6a —4<
17 a

X<6
VA
4

bx<-2,x>0
bx<l,x>2

=V

bx>3,x<—3

A

18 V4
\7

b one solution

19 a 4

=V

AN

2

N

L)V

20 a

b)c>10,x<—l3Q

21 a A
N

(3,2)

bx=0,6

v

v

range: f(x) = 2



2 1= |
2 A b f(x) <4 —_ &
SR Ly o Teansg Uit
3 4i 26,4 ii reflectioniny = x
\ 5i -3
> 6ax=6x=-5 b a=6
/=5 3N\ 7a f(x) <5
bi 3In(5 - x) ii 4
23 a T " 2x—3
-3,5 11 — 6x
- 8a0=f(x)<10 b 3
W d 6,04
3+
/_3 2\—> 9a f(x)= -4 b 3+Vx+4
ei [#—~6x—1] 4 57
0xr<-6lsxs2x=
b 2 roots c glx)<5 1;) Za B lial ¥ -
24 a A Ar 12 a y‘r
-3 -6
\ y = If(0)]
_3 —>
2 X

y A
r (5,6) i b VA
4’(0, 25)
) ' 3 —> Q'(—6, 1) 5
X
25a1 (2,-9) ii (3, —4) iii (3,9) _ B
iv (1, -9 v (~89) b= b0
bf(x)=x-32-9 . ) 3 )
%ai (~1,5 % @ -1) iii (=2, 5) 13 i translation ( O) and stretch s.f. 2 in the
b1l+4x—a2 y direction
27 translation (g), i—6<x<-2
stretch scale factor 2 parallel to y-axis;
; 0
translation ( )
= EXERCISE 2A PAGE 33
28 stretch, scale factor %, parallel to x-axis; 1a %7, b %77 c %7,-
translation ( _2) d 2w e lm f 4ar
29 stretch, scale factor 2, parallel to x-axis; 2 a 0.698 b 1.75¢ ¢ 0.873¢
0 d 3.80¢ e 1.52¢ f 0.0175¢
translation ( )
3 3 a 225° b 270° ¢ 157.5°
30 f: translation (4), g translation( 0) d 115° e 74.5° f 28.6°
0 3
4a @ b1 C E
2 2
EXAMINATION EXERCISE 1 PAGE 28 d —0644 e —0942 f 2.57
i
1 x4 4
23 1 v 3

T % =1~



6 a YA
2_
1
T 27 ¥
b Ya
2/\
_7 v x
_2_
< VA
| /\
T 21T }
_.1 -
d YA
0 .1 ™ qJT %
5 2 !
€ VA
—my/ =% E_E s E%ﬂ' T X
6 3 :
ExERcCISE 2B PAGE 36
1la 8cm b 40 cm?
2a4cm b 60 cm?2 ¢ 0.4 rad
d 6cm e 0.072m?
3ain b 20.2m ¢ 1.04

4a %T b 15—877

5a 0.8rad b 10.7 cm ¢ 0.8rad
d 798 cm e 4cm

6a9cm b2

7 a 20cm b %C

8 6.56 cm

9 57rcm (= 15.7 cm)
10b 32Twcm2 d 18.5cm?, 37.0 cm?

e 3.44 cm?
11 %rad
12 a 343cm? b 24.1cm? ¢ 10.2cm?
13 a i 500 ii 50sin iii 50 (6 — sin 6)
15°'b 1.17¢

16 a 12r + 277 + grz ¢ 7.6cm

17 a i1 86 il 8sin 6§ iii 8¢ — 8sin @
b 1.1c
18 b /72(1 — cos 6) + 60 d 1:6¢
2 v@)
19 16— — —
Vo
Exercise 2C PAGE 44
1:a.0 b0 cl0 do
e( fr =) g —1 h1l
2 o | Z|Z | & ks
6 4 3 2
4 1 1 V3
= | e | A2 1
sin 0 > 5 >
V3 1 1
cos | 1 AR 0
tan 0 ,15 1 V3 | undefined
v/
/3 1
v . e 1
3a 7 b \/i C 1 d 5
4 a 0.589 b 0.264 ¢ —0416
d 0.951 e 0.451 f 0.282
5 a 4
I 6L 2T
6" 6 37 3
7 T 7 7T
7a L, b~ z,z
T 2 “e'6
8a 0412,2.730 b 0.708, 2.434
¢ 1.359,4.924 d 1.107, 4.249
Ga b 5.508,3.917
¢ 10%, 210 a 27 47 87 10w
e ' 33737 3
10 a 0.775 or 2.366
11 6.06 cm
m b a7 37w 57 7o
By L S
¢ 0.491, 2.062, 3.633, 5.204
d 2.319
7m 23 57 117w
BapT b



o
W
3

d 1.620, 2.522 SN

CEE
M|

15 0.983

17 0, m, 1.107

: ' T o X
,2.834 190, 7,2 \/ \/
3 <

~

— ol
N =
S =y vy
W
8 =g w|§
T
4

[y
[@a]

T 3

o 21 17107, 22 866
20 7 1110,4(35)

S5 T b

22 7,27 23 7,27 d

88 o b

T T 2
247 25 7
EXERCISE 2D PAGE 47
1a 024740 b 025 ¢ 1.05% y
2 13.1% m 2m X
3 0.294%
5b1 & 74
6a3 b3 G7 deé6 4

7x~2,y~9.8

8ax21,bx77

REVIEW EXERCISE 2E PAGE 48 v \/
la 125 b 6.68 c 14.6 —4f

2174 3 0.652 4 241
5 0.683
6 a 6.55cm? b 26.6 cm? 10bi2 ii 4
” 27 11 a 12cm b 14.4 cm?2 ¢ 12cm
5 d 10¢ e 2.5¢ fr=2606=15
57 4
8 sinT = cos 7, tan (—Z tan—, S *Cm
4 4’ ( 6) 6 12 50, 257 — 50
COSE S COSH—Tr - _Sin(_lr) - sz_ﬂ- 13 a 4:2cm b 1.Ocm2
6 6 3 14 a 203 b 2007 ¢ 20/3 (E 4 2)
T o ST B ” 3
sin-- = sin==, tan £ = tan s 15 a 72(2 — cos 6) b 0.634
9a ya ¢ 0.68cm?
16 a 0.729 b 9.11 cm?
3r ¢ 11.9cm? d 15.6cm
T S5 37 o
. o 17 a 3, 3 b T,Z
2m aZ 77 dZ 27
4’ 4 3" 3
=3 e 39,56 f 24,39
Sar
—0.6,2.5 Jp =l
& & 6
b ya U7 @ m 7w
1 18 a % 'E b XA
- 57 137 aT T
D 4373
\/;2 > 19 0.85,2.3, 77 1]6”
{ yIy
57
2 T L .
ik 025 57 g
7T 57 29 2
S ’ —2' d T ok O, 8
C 6" 6 0.3 8 373 08,0
e —T _Om
6" 6



21a — U7 _Sm m 7w o 2 L e
12 12712712 x—1 x+2 x—1 =x+3
2m 5w @ m 7w 37 4, 5 5., B
T ‘T2 6" 2 R T i
12° 127 127 12 6°6" 6" B ¢cA=1B=3 dA=2B=1
clBpalrEla d 1.25,4.39 A=-LE-8 Ed=%A=-]
b’ B {8 g @ 3 1
e 0, m,2m, 0.46, 3.61 e "o el @ T—1
24 a -3 b0
. B o B i 1
3x—2  3x+t4d 20—1 " bx=1
4 3 2 3
EXAMINATION EXERCISE 2 PAGE 51 b R T T
14 8 ii 20.4 P I, 2 9
10 2x—1 2x+1 5x—2  Bx+2
2 b 40.9 c 96.7
3i 87 ii 487 — 36/3
16 EXERCISE 3B PAGE 61
5a 17.5 b 0.943 ¢ 389 % 5 d il Pty . B
6 ii 15.2 iii 9.76 ;A:{B:—'l Ea
7a188cm? b2 c 27 s st pacalte
8b199cm? ¢ 138cm € d=2,B=3C=§
e g2 dA=4B=-1,C=5
2w B eA=g. B2 0]
15" 15 i - i
; & fa L g
101 15 il (2% £ 1)2% = 3)(x+1) 2ax_2 R e
oo 27 4m
1113,3,7r 5 B 1 1
11 -7, —0.84,0, 0.84,0 x—3 x+1 2x+3
12 7, 0.85,2.29 Gos . & 1
2 x—1 2 3x—4
13 a —0.056, 1.8 bis —3 3 1 5
14b 12,44,20,52 b 5% 7% 3
15 5 + 3 cos 0, least value is 2, occurs when
. 5 5 3
6= e =
16 i & =22 x=1 w4+
4 1 2 3
5x+1 4x+3 4x-—1
! E g 2 5 1
f , x+3 x—-2 (x—2)02
: : " e B 1 .. @
K r—1 *+2 ((x+2P
pod . & . 4
21 BeFlP Gx¥l)
4 5. A5 3x—2 2x—1 (2x-—1)2
11 L.UZ, 4. ig 1 2 1 = )
x—2 (x—27 2x—1  (2x — 1)
EXERCISE 3A PAGE 59 0B 4 I
laA=1B=2 bA=3B=2 x+1 (x—1) 2=1 (L8P
cA=2,B=3 dA=5EB=3 e 5 . 4 5., & &
e A=7,B=-2 f A=4,B=-3 (b " 3x—2 x x+1 x—1
1 8 1 2 3 i
2 + b 4 _3_
ax—3 xo—2 ==, == g?_x—l x 2x+1
6B o B gL 6 B e A,
e+l 2 k2 a3 ot e—1pr fr=1)



Exercise 3C PAGE 65
1 o1 1
%y =2
1 + 2
50+1 2x-—1
1 1
+
s s s o |
2 3
-2 -1
3 » 4
X3 ]
2 5
+
x—3 x+4+4
2 1
X 41 2x—1
4 3
25%—3: 3x~—5
1 i 2
wik L =12
3 3 4 5
2x—1 3x—=2 (Bx—2p
1 1 2
- -
¥—2 1 G@=1¢
2 %, 3 + 4
et ]l =2 (r=2)7
| N | + 1
1=2x 1-=x (I—2)72

1@+

c x+

d 2%

ex+1+

f 2x+3 —

g3+2+—0

h2x—1+

2a3+

b2-

¢ Xtk

dx+

3

ExAMINATION EXERCISE 3 PAGE 66
1A=-3B=3
2A=3,B=-1
3A=4,B=3,C=1
4A=-2,B=3
g 2 . 1 @
(x — 27

o o |
4 ~ B + 2
x+2 =1 (F-—102
.7—50_|_§+ 100

% x> 2x+1

EXERCISE 4A PAGE 70

1a4,7,10,13 b 3,7,11,15
c1,4,916 d1,3,3,3
e 2,4,8,16 f 2,6,12,20
g3334 h-1,1,-1,1

2a bn b 2n+1 ¢ 4n—3
d n? e 3" £ 10"

n 2 1

8+ s T+l

34 27,12, 17,22 b —1,9,19,29,39
& 171,21 d 2,4,16,256, 65536
232732 f 0,—2,—8,—26,—80
g 1000,100,10,1,+ h1,2,21, 2 2

4a2n+3 b 14 —4n
¢ 7n—15 d12—=3n
S5au, 1=u,+5u,=7
bu,;;= u,, +3,u,=-2
C U1 = 2 Uy =2
du,q=u, + = 10%
6al,q, %, %, %,% b convergent.
c 0
7a0,3% 5 Z' = convergent b1
8al, %, 7 27, convergent; limit 0

b 5,9, 13, 17; divergent.
¢ 2,5,10,17; divergent.

NIH

5; periodic.

= G UT win ¢

3

47

, 9, =9, 9; periodic.
21

5%

OQ""*"DQ-
o=

; periodic.

57

h 1, 100, Ta5#
i 2,12,2,12; periodic.

j —2,4,—8,16; divergent.

9:1,:2,8,5,:8: 13

101,2,5,11,26
11 3, 5.3,4.3125, 4.623188...,

4.550694, 4.538226...,
au=454

7 3’
a 2.69

13 a —=2.79
14 a 3.30

EXERCISE 4B PAGE 73

1a?24 b 14
d 38 e 30
g 21 h 28
j —6 k 35

4
2a Zr’-

r=1
100

4
dZZr e Zr

r=1 r=1

100 6

r=1
5

i) 5r-1 k) r
r=1

r=1

4
b)Y 3
r=1

310 410000

ExErcisE 4C PAGE 76

1a Yes,1 b Yes, —3
d Yes, a e Yes, 3

2a4n-3 b2n+8
d22—-3n e 29 —4n

%, convergent, limit 1

1000 000; divergent.

4.51410...,
4.5424527,

12 1, 3, 22, 2.6875, 2.686 046 512, 2.686 147 186

bx2—3x—1=0

¢ 10

1
f ol
i 63
123

12

>

c 2=

r=1 ¥
n

¥ Zr(r+ 1)

r=1

5
i ) 4r+1
r=1

1D (~1y*12r

r=1

1
5 1000

¢ No
f No
¢ 9n=1



3a 106 b 107 c4

d?7 e %

4a9m—6 b 16th

5a7n+3 b 23rd

6a 35— 6n b 15th

7a245 b1170 ¢ 48 d 133
8aidn—3 b 11th c 231

9a /n—4 b 6th c 123
10 a 1820 b9 ¢ 18653
g b [ 0 b 1130
12a 11 b 182

1Bba=13,d=7
14ba=17,d= -4 c 42
15aa0a=42,d= -3 c 29
l6aa=-18,d=3 c 14
17 d=5,n=-8
18 15500

20 a £1050
21 a 14 days

23 2600

24 a 15050
25n=23

19 £317.20
b £11 500
b 104 days ¢ 290 days
b 10150

26x=7

¢ 9900

ExERrcISE 4D PAGE 80
1ba=7d4d=5

2bia=5,d=2

3a=15,d=7

4 a 3(7n?+3n) b 17

5a 22 b 8,14 e 6
6a23 b 51

7al@n+7) b 12

2

8aa=11,d=4 br=5

9 a 7350 m
10 a 180 b 2940 c 7

d Unlikely to be able to increase sales month
on month indefinitely.

11 a £67 500 b 4.3km
120=9,d =2
13 1683 14 17
15a=2,b= —3, 53 = 1365

ExEercisk 4E PAGE 85
lTa3x2r

c 20X G)y?

e _;_in—l(z 271—4)

g 5 X (—3)y!
2a=7,r=3

_ 35 s
Sa=g5,1r=2
4a=>5120,r=1
5a +2 b +6

3

6192,3
72
82
9aa=1,d

b 2 X 5¢-1
d 200 X (31
f 4)(311-—1

Il

1
2

232 323" -1)

10 a 1023 b 2186
¢ 195312 d 615
11 a 79.9 b 80.0
¢ 607.5 d 1706.7
e 66.7
12a 7r b5
13b —4,3
14 a £2048 b £4095
¢ No. The amounts are increasing too much
by the end of the year.
15a 943m b 637.5m
16 a 6th week b 15 weeks
17 a £29 458 b 18th year

¢ Unlikely to stay in the same role for
17 years, rate of inflation likely to change.
18 £376 000 (3 sf). No, the market can fluctuate
significantly over this time.
19cr=3,a=7
20b 15
21 a —177 147 el
225
b 1328600 c 16
247

254, —-12

26 a 88572 b 12582900 c 850

Exercisk 4F PAGE 89

1a 10 b6 c 20

d4 e 10 £ 2

2 2
22 36 421 5-2
6a 40 b3 cb5 do

e i = ey o
8r—§,a—180rr—§,a—9

x—1 ik

93 10x+1 11 5
123 13 18m
Baa=r=12 b 10[1 — G)]

c3 d 10
15 a 192 b3 x4n-1 ca=3r=4
16r=3,a=10
17 a :2,r: \/E, 510:62(V{’§+ ].)
18a 6n+7 b Arithmetic
19a33®—-1) bi@¥-1) ¢ 1420 -1)
20a 5 b —23

ReviEwW EXERCISE 4G PAGE 91

14 8:5: 7.9 b1,4,7,10
c 1,49 16 d 10, 100, 1000, 10000
111
e 1,5,5,1 f 3,8,15,24
83234 h =1, 1,11
2a4n b n? c3n+1
n et
n+ 2 n



3a4,7,10,13 b 50, 45, 40, 35
¢33%33% d 64,32,16,8
e 10,100,10000,108 f 1,1,1,1

4a 34 b 30 c25
d 20 e 31 f 12
g —6 h 2 i

4 6 4
SaZBn bZr2 CZIO'
r=1 r=3 =1

50 10 6
dZZn le‘z fz%
r=1 r=3

r=1

6 a 39 b 151 ¢ 13 d 21

7a 820 b8200 ¢ 1101100 d n(5n — 3)
8a=-3,d=5 9a=3,d=5
10a=121,d = —6 11 15500

12 £923 13 30

14 2 15 4234

16a=6,d=2

17617 b7 ¢ —330

18a —25 b 345

19a 5x2"-1 p2x3e-1 ¢ 100 X (3)y"~1
20 765 21a=23,r=2
22r=4 23 4, -5

24ax+1 b x(x + 1)%

2510 26 48 27 349 cm
28a (x%2+x—2) b 192

EXAMINATION EXERCISE 4 PAGE 94

1b —4 c 1953

2bié6 ii 90

3all b £557 500

4 b 3010 c 2009

5ai %, 4 ii periodic/oscillating

ba=-2,d=3
6 b 180 c £1710
e n =18, aged 27

71 ~D ii 3072 iii —1 048 575
8 b 256 c 1.602

9a 17.28 b 120 ¢ 25.92
10i k=28 br=—%,]r|<1,a=6
11ia$ b 18 ii 28

12a 075 b 256 c 1024 d 14
Bap=2%g=4 b 195
14i 75 ii 64 iii —2
15i 80,7570 ii 650  iii 8 iv 320
16i 91 i 978 iii 38
1744 2 b 198
19a 5k +3 b 156k + 114 = 6 (26k + 19)

20a a, =5 — 4k
a; =5 — k(5 — 4k)

b 17 — 9k + 4k2
¢ 500
213 &4 b 80

ii a 3k, 4k b 11

EXERCISE 5A PAGE 101
la1l-—2x+3x2 b 1—3x + 6x?
I Rl 45 i 0 b d 1 — 10x + 55x2
e1+%x—%x2 f1+%x+%x2
g1—1x+%x2 hl—%xﬁ-g—;xz

j 1+§x+%x2

2
2
1. 4 2.9
ll+3x b gk

. 1
1 1—§x—§x2
1 1.
kl—‘ix_gxz
2 0.980

3 1.010
4a—%<x<% b-1<x<1
c —%<x<% d—%<x<%
e~%<x<% f —%<x<%

g——31—<x<%

1 —83<x<3 ] =2<p<2
5a 1 — 6x+ 24x? — 80x3

b 1+ 2x + 3x2+ 4x3

¢ 1 — 20x + 250x2 — 2500x3

d 1 — 14x + 112x2 — 672x3

e1+x—%x2+%x3

f 1+ 10x + 30x2 + 20x3

3 27,2 4 135.3
g1+2x+8x o

o 1
h SRS

Lo 3.5 _ 7

hl—i —§x2 Ex3
2 3

§ f =g X X

' 2T T m T 1m

- 2 3
jrae ¥ gt

6 18 324
_ & 4389 _1 3
6 —128% 7256 8 —135%
9a x>+ 6x2+12x + 8
b 15/3 + 26
10 b 264/2
1 1 1
11+ o= —gxz + %x3, 1.0392
12 —20
B1-+ -1 _ 1 994987

2x  8x% 162

x x?
dal-2-L
= 9

3 b 3332222

EXERCISE 5B PAGE 103



__L‘——_l_Z) &
gz(l 2t w7t ) 1%l =8
i 1 5
o L LT +_2 o
h4(l 12” 576")|x| ¥
Bx)
5(1 4+ 2+ =
‘5(1 10 " 1000) ¥ =%
3x 9x2) 4
2 TE BN =
32(1 s 128) I*1 <3
1 x xz) 9
bs(l o T51) 1¥1 =3
__5_35_25362) 8
Cz(l 21 s7e) ¥ <3
21x |, 147 2) 225
d125(1 50 0000 ) X1 =T
3aa=y,b = big=2b=1
1 7 1 2
= — —v :-—b:-————
S L S
2x 2x 4x 9
+_ T
A3+ 5 "5 T o | 4
x2 1
. O < =
54.1—% 2,|x| >
b 0.990
3x 18
g, PR .
6a = b 1.961
Exercise 5C PAGE 104
13 19 . 28
x4+ = <
1a — (3+9 273c)|x| 2
3x )
g4 2 4 I8 <
b — ( > 7 ] =1
11 17x , 2922
e Juk <1
L e
5 11x , 25x2
R e <
A3~ " e
5. B.s
~Zy- D42 x| <1
e —5x 4x,|~c|
7 17x 55x2
§ ek sl D0 ol
g g oyt =L
2al+ L - 1
x—2 x-—1
5x , 9x2 17x3)
+2= 4 2+
A8 (2 4 B 16
¢ x| =1
3al-x—42-623 b |x| <1
413=2,n=-3
SBothequal =2
7x2
+—+— £
61 > 3 x| <1
7al+z+3d x| <1
T 1970 1393
Baw=gi =g 1393 *" 985

9ag=3
b —x3
c—1<x<%
1_ n
10 a L—Lﬂ b-1<x<1 C 1
1+x 1+x
11 b 1+ 2x + 3x2 + 403 + ...
¢ 1+ 3x+6x2+10x°+ ...
d1+4x+10x2+ ...
133ﬂ0=1,a1=—%,ﬂ2:%,a3=_15_6
ReviEw EXERCISE 5D PAGE 106
la |x| <% b |x|<3 ¢ |x| <2
d|x|<% e |x|<% f |x]<%
2 8
s S °
4 32'| ] 3
1 { 4 | i
3a(1—§,b—7§§ ba—g,b—a
1 2
4 + b 1+ x+ 3x2
A 3@+1) 30 —2%) BT
c|x|<%
1 3
+ —2 Bt 2
T E-1 SO
c |x| <3
4 8 1
+ T s
CAT—1 w42 i
c |x| <3

EXAMINATION EXERCISE 5 PAGE 107

1al+x—2x

181

bi]— gx+ X ii 0.2313
2a2+3x— 2y b 3/2 é
332_—X—ix2—;556x3
b x =0.1,19.2201
44 T=20% 7>—202%
ii x| <3
5 w9 B B
5ii 0.136 i —— 2 — =

¥ = &

6n=-—-15k=4
Tp=2,q9=-2|x| <2

EXERCISE 6A PAGE 114
2

1ay3 b = c 1015
B V3
d v2 e 0.325 f 2
2a YA ; q
13 a
0 90° 180° 270° 360° ¢
-1 i "

128



5
66| TN
_-__--N|>l -
®)
3
- g
iy e S 0 s i e P

"1 L | S ey

i op25 go 180 270 360 %
; , 3 a sec’x b sec?2x ¢ sin?x
: d secx e sinfcosf® f cosec?
i 5 a 60°, 300° b 30°, 210° ¢ 45°,135°
5 d 33.6° 326.4° e 18.4°,198.4° f 90°
7 a 45°,225°, 63.4°, 243 .4°
' ' b —180°,0, 180°, —135°, 45°

¢ 90°,.30°,150°
9 30°< 8 <150°
10 a cos @ b —60° < 6 < 60°
11 a 35.3°,144.7°,215.3°,324.7°
b 30°, 60°, 120°, 150°
12 (22,5, 7.5); (675, 142 5)

__-_---_:] A —
I-JJ
=)
)
3
58 4

EXERCISE 6B PAGE 117

B e T

T e 1a 30° b 90° c 45°
: ; d 120° e —30° f 60°
: ! ; O L b z
/\ 4 3 "3
! 5 d E _m
0 e 3 f >
3/4 See text
4 2 i : 5a 60°,120° b 45°225° ¢ 0,360°
5 / | \\ 6a s b0 c b do
) !
g il Ly L 5 o ExEercise 6C PAGE 120
TN U O >
2\ | 7N | 1b1
] ! .' 2b0
; E E 3 a False b True
E - 4asin30 b cos2A ¢ sin3x di1
o 3 V.
5a1+;3 b1+,l3 C\3/_1
; ; o . ; 2V2 2/2 22
: ! ! ! &
- P el m-y
- i 2/2
: : ! : 63 56 63
l ' Lo OR b “16
Ve i 7 73.2°,286.8°
A : : ; 8a —sinx b —cosx ¢ —sinx d —cosx
' i i \ 1
: : ! : 93
: : ! : 10 1

11 45°, 225°

12a 1,6=50° b1, 6=105°

14 tan (x + 45°)

15 a 2tan A i

1 — tan2A 2

17a 2+ /3 b V6 + 2 c V6 —V2



23 3
24 b 0.625,2.195

EXERCISE 6D PAGE 124

lal bﬁ c

1
> 5 d1
2 a sin20° b cos34° ¢ cos70° d tan22°
e 3sin20 f 1tand0 g2sinA  h1

_ 24
3 sin260 = 55, €0820 = 25

- _ 120 _ _ 119
4 sin?2 =5 cos20 = 760

5a % b 2—74
i\ﬁ
4
4
7 ig
8 %or —=3
9 0, 180°, 360°, 60°, 300°
10 90°, 270°, 194.5°, 345.5°
11 60°, 300°, 75.5°, 284.5°
12 31.7°,. 121.7°.211%°,:301.7°
13 07,180° 360°,:30°,150°
14 60°, 300°, 109.5°, 250.5°
15 0°, 60°, 120°, 180°, 240°, 300°, 360°
16 0°, 360°, 240°
17 0°,120°, 360°
18 14.5°, 165.5°
- 94
37 2sin 5 cos >
2tan;
1—tan?s
41b2+V3
42 18.4°,161,6°,198.4°, 341.6°
43A=1,B=4,C=3

6

38

ExeRrcise 6E PAGE 128

1 a 5cos(0—369)° b 13 cos (6 — 67.4)°
¢ V5 cos (8 — 63.4)°

2 a 5sin(6 + 53.1)° b 5cos (6 + 36.9)°
¢ V5cos(8—26.6)° d 17sin(0 — 61.9)°
e 10sin(6+ 36.9)° £ V2 cos(0 + 45)°

3 a 2sin(6 + 60)°
b Maximum value = 2 at 6 = 30°

4a 5,53.1° b 13,157.4°
c v2,45° d 17,298.1°

5a 5cos (6 — 36.9)° b 103.3°,330.5°

6 a 3sin(6+ 70.53)° b 67.7°,331.3°

7a. 1.9%021.9° b 80.0°, 325.2°
¢ 90°,330° d 60.4°,193.3°
e 257.6° 349.8° f 40.8° 201.1°

g 78.4°, 244.8°
h 39.0°, 162.8°, 219.0°, 342.8°

8a 2.25,0.15 b 0.38,1.97
9a V7cos(x —0714) b 1.43
10 a 0.36,2.14 b 0,4.07, 6.28

c 0,4.71,6.28 d 1.70,8.29

11 a Vi0sin(0 — 71.6)° b %> 1

J
12 -/3<k</3

13a c=12 b 13 cos (26 + 1.176)
14 a 5cos (6 + 0.93)° b2

15a 13cos(0—1.176) b 2

16 a 5sin (260 + 36.9)° — 3

b 8.1°,45.0°
17 a 5cos (x — 0.6435)
bl 12 ils
2'12
¢ 1.429, 3.000
18 a i 15.6°C ii 445

b 2126 and 1128
19a i max:h =68.6m,t=1.30
min: 1 =51.4m, t = 0.30
b 2 hours
¢ 41.5 minutes
20ai L=2cosf+ 4sinf
ii L = 2/5sin (8 + 0.464)
bi2/5 i 1.11

21a 0=0<360and0=t=20=0<18+ =360

b 5.4 minutes

Review EXERCISE 6F PAGE 131

1a 41.8°138.2° b 138.6°, 221.4°
c 145.0°, 325.0° d 210°, 330°
e T OW f 7 _37
3" 3 4" 4
g 60°,300° h 0°, 180°, 360°

2 a: 0°,132°, 228°,360°
b 58°,238°, 148°, 328°

o am 27 37

. 1’8" 34
4 a 45° b 0° c 60°
aa a m
5a G b 6 C 6
7 a 18.4°,198.4°, 26.6°, 206.6°
b 60°, 300°
¢ 90°, 270°, 199.5°, 340.5°
g —16
65
9a -2

5
b sin26 = 25, cos20 = —

11 a 60°, 300°, 180°
b 0, 180°, 360°, 80.4°, 279.6°
c 25.2°,154.8°
d. 90°, 2707, 30% 150°
e 0,360°, 120°, 240°
f 0, 180°, 360°, 30°, 330°, 150°,210°

Y
25

24 24
12 a —ﬁ b o5 C —7
. V6 —V2( V3-1
Wad 2 (= )
4 2\/?

,’§+1
ii 2 + 2 )
\ ( V3 —1

/6

5 e ( 1 = \/@)
4 2/2




119 27 120
14 a 169 b 13" 13 C T
15 1

16 a 30°, 150°, 270°
b 0, 180°, 360°, 30°, 150°, 210°, 330°
¢ 90°,120°, 240°, 270°
d 0, 120°, 240°, 360°
e 0,60°, 300°, 360°
17 3sin 6 — 4sin3 @

18 a \/fcos(x+g) b0,3—ﬂ- 2@

2 ’
C ﬁ
19 a V3sin (6 + 54.74)° b 90°, 340.5°
20 a 2cos (0 + 60)° b i

21 a 5sin (6 + 36.9)° b 120°, 347°
22 d = 0.838m, 0823 and 2023
23 a x=0.3cos 6,y =09sin 6

b 6.5°

EXAMINATION EXERCISE 6 PAGE 134

1 6.5°,53:5% 126.5°, 173.5°
2i 2 ii V17
3i tana=2,tanB =5

11 3G

4aii -3 b —213°
5 37.9°, 142°
6i x=} #2T47 5

7 b 2.820, 5.961

8iia4+2/2 b 0.659 ¢ 32sin@
9 99.6°, 260.4°
10ia1+% i3 k=2

b 02, 30%, 1507, 180°
I it 22.5°,112.5%,.202 5%, 292 5°
12 ii 70.5° —70.5°

fio<k< %
13a R=v/29,a0=1.19
bi 509 ii 0.567,3.34

14a R=5,a=2657°
b 33.0°,273.9°
15a R = 6.5, & = 0.395
b (0,6), (1.97,0), (5.11, 0)
¢ H,.,=185,H.=55
d 11, 48
16i R=5,a =531
iia —64.7°,138°
bk=8,c=3
17ai R=5a=531
ii 18.4°,198.4°
b ii 35.3°, 144.7°

c 86.1°

/_ J—
¢ ifi cos7zo =2 —1
4
& i v’i
181 0.5 ii >

19 a yA

-1
(=1, m),(1,0)
b YA

<V

— —

Tk

=V

=]

—

(_l/ O), (11 77)

EXERCISE 7A PAGE 140

1a 6(2x + 5)2 b 8x(x2 + 7)3
2 a 12(3x — 4)° b 40(8x + 11)*

¢ 4x(x2 —3) d 27x2(3x3 + 1)?
e —12(1 — 3P f -103 — x)?
3a —3(1 +3x)2 b —4(2x + 1)—3
¢ —15(5x + 2)4 d —24(4x — 1)3
e =10x(x?+ 1)=2 f 40(1 — x)~>
4b %\/7
e b @x+ 1)
V5x2 + 3
-3 3x2
C —X(xz - 3) - d —m
3 1
e —4(8x +7) 2 f ———

( ) 2/x(Vx + 2)?
6y =064x — 48 7x+ 18y — 1157 =0
8 (0, 8) 9 48

1002y =x+3 1
fon 2 1 e 1 1 Tz
11 a 32Vx —3x)2(—=—-3}) b—(1-=
Vx 2x2 x
¢ —3/x(x? +2)~2 .~
1 x
l 2y l) _E( + l) — “%
e z(x = 2x = £ 208 £ 05—3)

12 a (1, 7) minimum and (—3, —9) maximum
13a (1,2)

EXERCISE 7B PAGE 143
1@+ 1)6x+1) 2 2xGBx — 1)(6x — 1)
3x((x —1)(5x—3) 42(x+2)(x +3)(2x + 5)



52(1 =1l —4x) 62x%—=1(10F—68%241T)
7 5(1 +2xP(10x+ 1) 8 5(3x + 1)¥Bx~ 7)

Jx (4x + 1)
9—(bx+6 10 20x + 1
> (5x +6) = et )
% et 9) 13— (14 —3)
vV2x +1 vix — 1
By=19x-1 1416 152, 2
16a -3, —3
b maximum at x = —3, minimum at x = —%
17a i (—2,0),(4,0),(0,32)
ii (0, 32) maximum; (4, 0) minimum
18 a (2, —4) b (~1, -4
19i k=3 i
ExERciISE 7C PAGE 147
2 N
(x + 1)2 @e—"1)?
3x2 + 2% 4 — 10x — 4x>
(Bx + 1) (x® + 1)
202+ 1 o
g 2x+ 1) g1
% (x + 1)
—6(3x + 2)(2x + 3) 5 3 — Oy2
(4x + 1)* (x—3)p
(Bx — 4)*(6x + 25) T )
(2x + 1) 2tz + 1
1 23c+33 12 3x—43
(4x + 3)2 @ —1)>
1Bley=x+1 Mdy=-38x—1
15y=4-x 16 3

17:(3; —%) minimum, (—1, %) maximum

EXERCISE 7D PAGE 151

lae” b 3e¥ c 2e*
d 2xe¥ e 2eXx+1 f —e>
g 20e* h & + 2e* i 2p+e
] 2878 lg—4e 1 3x2e* + 3x2

m(4In5)5% n (300In2)2'%* o (—14In3)3~7*
2 a xe* + et b x%e* + 2xe*

c 2eZ(2x + 1) deX(x2+2x+1)

e 4x%e*(2x + 3) f 3x%e* + 2xed* — 3x2

e3x xer = Qa¥—
555
i er—x i (L + x4 + %)
282\' i e3x
kie*8n2—g—1 1 ———
( I
3 a 3e? b3
4e?

1 d —————
‘ (@ — 17

dy=eXx—1)
b y=ix

: - | 1
6by—re2x—§ c(g,O)
7 (-1, ) minimum
8 (1, e) minimum

9a (0,2
10 a (0, 0) minimum, (-2, 4e~2) maximum
16 (312, 8) minimum

ExEercISE 7E PAGE 155

lal bé cé
x x X
3 8 -2 f3x2+1
3x—1 1—2x X+ x
1 2 3
hZ
gx+1 X lx+2
- 3 2x+1
J X k2x 1x2+x~2
1 1
2aln(x+4)—-In(x—2) b —
aln ) (x ) x+4 x-—2
1 1 2 .. . 4@
T Bl Wt -1
4al+Inx b x + 2xInx
x 1—Inx
o+ +x
C1+x In(1+ x) d =
(x+1) —2xInx Inx — 1
¥ +1)° (Inx)?
1 3. .1
Dx + = g
g X hx x2
1,1 . _Inx
2x  2/x J i
2x3 1 1
k + + 35 —_——
1+ a2 ZElRLL + 8 1x+1 b Bheg o)
5x+2xInx,3+2Inx
el’
7
1+ e

8b3y=x+3In3-2
9y=—x+mm2+1
10ay=a—2

b 2 square units

11 A(1, 0) B(e, %)

12 (1, —1)
e e
1
1 A
2 2e

14 a (3.67, —4.57)
f'(x)
f(x)
16y =e(x—1)
17 [1,In(e + 1)]

15 a

b In(x+ 1)



ExERrcISE 7F PAGE 159

1a cosx
¢ 4sec’x
e —%sin%x
g %secz%x
i sec?x + sinx
k 2sec?(2x — 1)
2 a 2sinxcosx
¢ 3sin?x cosx
e ——zl-(cosx)'%sinx
g 18tan9xsec?9x

3 8
i 3(sin2x)Z cos2x
3 a sinx + xcosx
¢ x2cosx + 2xsinx

b —3sin3x
d 6cos 6bx
f 10cos2x

h —10sinx + cosx

j cos(x+ 1)

1 %sin%x

b —6cosx sinx
d —6cos?x sinx
f —8cos4x sin4x
h 14+ _Cosx
2ysinx

b cos2x — 2xsin2x

d cos?x — sin?x

4 _(xsinx + cosx)

xZ
sinXx — xcosx
8 sin? x
i —— = —cosec? x
sin?x
6a —6 b 4

9y=2x+1—g
10 a 7cos mx

¢ —sin(x — =)

£ 2xcos2x — 2sin2x
X
h 3x2cosx + x¥3sinx
cos?x

e —2 d—-+1

e

b 2mwsec?2mx

w. . 49T
d ——sin—x

2 2
e 2xcos x? f 3x2sec?x®
s Lo
g 2cos(2x — m) h —cos—
i 4xsin (x?) cos (x2)
[T 3
rEing + N =
10,7 132y +x ="
m, /3 16 —3/3
15 T4 X2 -
32 o
18b —4 19 @
20 —4
5w

21 (g, v’i) maximum (

Y% -2 ) minimum

22 a (cosx)® — 2(sin x)? cos x

b 0.62 157 253

4

23 a 2y+\/§=—x+?
47r—3\/§)
[ PR SRR ) s
8 [0
24a —7

b ym=x-1

ExeRrcise 7G PAGE 162

1a —cosecx cotx
¢ 2sec?2x tan2x
e —4cosec4dx cotdx

b —cosec?x
d —3cosec?3x
f —2cosec’x

g 2sec(2x + 1) tan (2x + 1)
h 2x + cosx + secx tanx

2 a —2cotx cosec?x

¢ secx tan?x + sec®x

b 2sec?x tanx
d 6sec?3x tan 3x

e secx(xtanx + 1)
f 2xcot2x — 2x2cosec?2x
secx (xtanx — 1)

x2
h 2x cotx + x2cosec? x
cot?x
i 2secxtanx (1 + secx)
6 —2cotx — cosecx + ¢

ExERCISE 7H PAGE 163

2 =1
la ———— b —
y1 — (227 yl—{x+ 1)?
£ % d ;2
3(1_;.1) 21_(x+1)
5) (-
» 2x : =5
1+ awaz—1
g o | h 1
1+ 22 1-@—xp
3 — EArccos (x)
i 3x2arcsin (x) + —= g o8
V1 — 22 V1 — x2
EXERCISE 71 PAGE 165
g = bl ¢ 2
x X X
d g e Ser + 1 f 2er +2
x X X
2a (%, ln%)
3a (1,In4 - 3)
4bdx+12y=5
5 y=6k— 2
6 a ber b 7e* ¢ 20e*
1 =~ 3x(a3x
R B f 6e3(e* + 1)
= i —2e*
2e* + = h 5e* —
& X = 4 (ex o 1)2
7e*
8a £ b s C 1
X X 2x
1 1 1
] = )
X - 2% 2%
9a 2(x+1) b 14(2x + 1)¢
¢ 24(3x — 5)7 d 45(3x — 7)?
e —12(4x + 3)~* £ —20(5x — 2)-5
g 2(dx + 11) 2 h 5(15x — 17)}
i na(ax + b)r~1
1141, 1)
12(0,~—1]
13a 1+ Inx b x2e* + 2xe*
; — :
¢ cos’>x — sin?x d e-*<\/x - —)
2Vx

e e(sec’x + tanx) f cotx — xcosec?x
g e*cosecx(l — cotx) h x¥?secx(xtanx + 3)
i x¥>(3cosx — xsinx)



T O bEx-2)
X ¥
c ssee#(tanx - 1) d sec?x
e —cosec?x f %(2 =)
L | x*(3cosx + xsinx)
8~ h 2
2xvx cos?x
. (xcosec?x + 2cotx)
i-— =
17a=1,b=—-1,c= -1
18 a 2cos2x b 5e%

C COsXx esinx
e secx tanx esec¥

f —3cosec (3x + %T) cot (3x + E)

d —2xsin(x?)

3
3x>
—3 29
g —3icosec? 3 5
i 2cot2x j —tatix
k 322® 1 tanx

moéx(x2 + 1)2 n 3sin?x cosx

0 6tan?(2x) sec?2x

i} 1
19 — 20 ———
V1 — a2 2V1 — x2
i 1
21 b —
a2 31 + )
1 1
i d -2
o 2x X
ex ei
e £ =
%5 2
g L
V1 — xz
1 1
22 a — b —
2Vx 2/x

23 a nf(x)"~1{'(x)
¢ f'(x) cos [f(x)]
2dax=a,a=el,x=¢
log. x

b f'(x)ef®

1 —
¢ log,x Togea

ReviEw EXERCISE 7] PAGE 168

1a 12G3x — 1)3 b 45(3x — 4)2
c —8(4x + 3)73 d =156z — 1)+
e 122-305  £33x+1)

2 a 8x(x2+3)
c 30x(3x2 + 1)*

b —15x%(2 = a9)*
d 4(2x + 1)(x% + x)3

2 =4
e -—2<1 + l) f —3(x2 + l) (2x — l)
x2 X x x2

3a (x+ 124x+1) b 5(2x — 3F Qx4 1)
¢ @+ 1Rx—106x—1) d 4208x—2Bs—1)
4 ylr

(—1/0) (1,0) x

5a (—3, 0) maximum, (%, —520—70) minimum
- 2+ 2x =+ 2)
1 e o 2x2/x + 1
1 eBx
- d—@0Bx—-2
¥ (x4 1) x3(x )
2% — 6 XCOsX — sinx
e " f—x2
8a e’ b —3e*
c fe d 6x2 — 4e*
¢ 3 "% 1 _%_] &
e3e*—§x fgx i
9a—1- bé cl d—z—
x X x X
il 1 1
2 g 1
e2x X g X
10ae*—1 b1 ¢ 0 d9
MMay=x+1 by=x-1

cy=e*+1-—ex
12aey=1+e>—x
13 a (0, 1) minimum

b (0, 2) minimum

¢ (1, —1) maximum

d (3,7 + In2) minimum

e (%, ln%) maximum

14 A(1, 0) B(e, %)

b —2sinx
d 2cosx + 3sinx
f 3cosx — sec?x

16 a cosx
C COSX — sinx
e sec?x + 2x

17 a % b1 c 0 d% el
1By=2x—= 9y=x+2-2
y==73 R 2
20 a 3cos3x b —4sin4x
¢ 5sec?5x d 2sinxcosx

e 4tan®x sec?x f 2cos (2x - g)

l% h 65sin 3x cos 3x
2 /sinx
i —6cos?2x sin2x
21 a 2e?* b —3e3
c 2xe¥ d —e*
e COSX esinx L
x2+1
3x2 3x2+2
| o e
8 x3—2 X+ 2x—1
5 S | ! _( 2x )
2+1 x—1 ) (@+3
1
k1 ] —e'*
2Vx

e*cosx
(1 + sinx)
24ae*(x+1)

¢ e"(l + lnx)
¥

+ e*In(1 + sinx)
bl+Inx
d xcosx + sinx

e —x%sinx + 2xcosx f e*sec?x + e*tanx



23 \,»'§

Ll -1
25 5 at = tan~1/2
26 (Z ﬁ) maximum g O) shoulder
6" 16 (2’
(5—77 —£> minimum
67 16
27 a sinx (2 cos?x — sin?x)
2
B 2x + 5
¢ 2cos2x cos3x — 3sin2x sin 3x
d 2xe?+2
e ZInx
x
f 2xcosx?
28 a secx tanx b —cosecx cotx
¢ —cosec?x
29 6/3
30 (2,4 — In16) minimum
1 1
31 b —
* A2 3x
g e d fe¥

32 a y* + 3y*In2y
33 —land 3

b (4e2 + 3e2In2)

EXAMINATION EXERCISE 7 PAGE 171
laibx(®+1) ii?2
b2 -1
2i a 32In2x+ o2
b 3(x + sin2x)%(1 + 2cos 2x)
3 a 2(4x + 1)3 cos 2x + 12 (4x + 1)? sin2x
bp=-2
P —2x
22 + 3)(322 + 4)
4 a 4x% tan2x + 2x* sec?2x
b3
5i 0.12 ii 1.6
: 2y +4)
6i In(2y +3) + 2+ 3
ii A:0.27,B:0.17
7 28
8b (5,7)
1

9a 3e3 4+ =
x

10 a x2 + 32 Inx
biy—e=4e?(x—e)
iix=%e
1My=12x + 15
12 a i 2xe? + e
iiy—e?=3e%(x—1)
bk=6
1327x +3y —32=0

-2
14
= 2e — x

2
by=-§—x—%+2

-
a1
<
|
w13

= —8(x — 2V3)

—~(2% —2) 1
. (a2 —2e42)2 x2
ifiatx=1 ﬂ>0 ~min,andy =0
" da? P

EXERCISE 8A PAGE 1757

1b 34
2b 4.0
3a—1,—=2 b —-1.2 cl4
4¢18 d (—3,—=2)
5ba=9 c 0.9
6 a 5.85, —173, —8030
b (1,2) ¢ 1.52
7b 0.6,84

Exercise 8B rPAGE 180

1a 2571 b —2.714 ¢ 0.143
d 8.602 e 2.714 f 1.935
2ax®—-7x+1=0 b —=7x+1=0

cx3—7x+1=0 dx2-=74=0
ex>—20=0 f x—sinx—1=0
3ai (0562 ii —7.140 iii 0.372
bi x2+3x—2=0
i X2+7x—1=0
iiix24+5x—2=0
i V17 — 3 4 —7— V53 4 =5 +38
2 2 2
4af(-2)=21£-3)=-14 ¢ —2.196
5¢ 1.7
6 c 582
7p=72%
8 ¢ 6.61
9b 0.572 hrs, 201 km/h
Exercise 8C PAGE 184
1la 3x®+5 b 1.42
2 6.662 31.378 4 2.88
5 2.285 6 1.856
74a (2:8) b 2.807
8 2.646 94123 10 1.360
11 1.252
EXERCISE 8D PAGE 187
la 215 b above 2l
2 5.83 3 58.0
4 a 0977 b 0.994
5a 0.076 b 0.720 ¢ 0.785
6a 392 b 2.78 ¢ 3.39
7 0.937



ReviEw ExeERcISE 8E PAGE 188

2 b 0.629

31.78

4c 221

5 —4.67 6 0.697 7 1.70

8 1.31 9 0.821 10 —1.84
11 1.87 12 —2.279 13 —3.080
14 a (2,3) b 2.16 15 1.824
16 a 4.5 X 106 b 53 c 0.95

ExXAMINATION EXERCISE 8 PAGE 189

1iii 5.828, 5.557
2 b 0.485,0.492,0.489
c 0.49
3a 3and4
4 ¢ 2.236,2.054
5 b 0.80219, 0.80133, 0.80167
bi =9 —a?
iib a=2156
7 b 1.41,1.20,1.31
8 iii 1.917
9 b 3.880, 3.918
10 a —1.439,0.268
b 1.384
11 ii 39.59
12 b 2.219
13 a at a stationary point f'(x) = 0
b 0.622
141 a 4.146
b staircase diagram will always move to
upper root
ii b 1.159
15i x,=-15
16 ii values alternate
17 a y = 0.6595
18 6.39
19i 214
ii more/narrower strips
20 ii curve is above tops of trapezia
iii 693
21i 6.97
ii tops of trapezia are below the curve

b 3.24

iv (3.92, 2.60)

b 1.083

EXERCISE 9A PAGE 198

lay=(x—-12% x,yeR, y=0
by?=x% x,yeR, x=0

cy=2, %yEeR, x£0, y£0

dy=x—4x, x,yeR
ey=x2+2x+2, x,yeR, y=1

f y2=%, xyeER, x>0,y5#0

gy=—1%+1, %Yy EeR, =0, y=1
x

hy=%+4, xLYyeR, x>0, y>4

. = X 1 1
1]/ 2x_1/x1y€R/ xio,z,yio,;

j y=3x2—10x+9, x,yER,y2§

2ay=##+1 b y =sint
cy=% dy=98—t
Fy=20—3

4a VA

»
>
X

—3 =2;—1
C YA
/
2& 2 3
—3
2
5ax2+yz=1 YA
[2\
ﬂ\v/l ¢
=2
2 ¥
6a = 4t
157

=V



7ax+ty=1
bO0sx=10=sy=<1

YA

8x=2y2—-1
9ay=1—24
10 (x+y)x—y)?>=38

EXERCISE 9B PAGE 201

t 3
1:;12 b 2tant

1 3 4
Za? ? ¢ 7,cott

1 ee'+e‘f

2sint e
3b3y=x+1
4at=-1 b2 ¢ 2y +3x =10
5by=x c 16y = —9x +3

_20 _40) (4 _ = =
6a (-2, -2, (-3,-9) b (—4, -8)

2—-1
7 a b (8, —4) and (8, 4)
8 (1,0) and (-1, —4)
9y +x=y2
1M4y=4x+a

_zi_ & s

sinf® cos@

_cos2t 7 57 3w
18~ b6 2

14 (0, 0), (7, 2), 27, 0)
15 a (x — 2)*> + (y — 2)*> = 9; circle, centre (2, 2),
radius 3
bx+y=4+3/2

Exercise 9C PAGE 203

1a 2 b 818.4 c 25In3
2a 33& b9 c8
3a9ln4 b 174 c 73 d 261.2
4 A=3m

Exercise 9D PAGE 205

1a (18,0) b (—0.73,0), (2.73, 0)

¢ (£3,0)
2a (0,2 b (0,3) c (0,0.37)
3a (22,0),(0, —4) b (—0.33,0)

c (l/ 0)/ (O/ —1) d (4/ O)r (O/ _4)

e (£2,0), (0, +4)
4 (4,16)

15@)
5 (1, =

6 (1,4), (6,9)
7 (0.317, 5.32), (—6.32, —1.32)

£ (£3.0).00,£2)

9a 2y+ax—3=10 b (—6,4.5)
728 97
10(3—2’ 8)

ExeERcISE 9E PAGE 208

1a 120km b 2.5 hrs
C ya

»
L
X

2.5™

d 48km/h
e No - constant speed is unlikely
throughout the whole journey.

2a YA
1032+
34ISO T;
b 59.8km
¢ The plane cannot keep climbing
indefinitely.
3a20m b 2.0 sec ¢ 7.07m
4 a 2.96 sec b 12.7m ¢ 10.7m
5a r=40m b (40, 80)
¢ t =67 = 18.8 mins d 02m/s
6a (3, —25) b (0,2.5)

¢ 47 = 12.6 mins

ReviEw ExeRrcIse 9F PAGE 210

lay=(x—-1)? by=—3

2 g | =G

2
dy=1-x e;—5+y2=1 fy=4x2-2

3a YA

1.22 /

1F

|
—
=V

xyeR,y=1



iii y = 2x® — 6x% + 4x
iv  ya

S
(
=V

o 4

C VA
3 8i (1,13
i y=1+x—1x
i —2s<x<2
= YA
—4 4 X
5L
1\
—'3 1 I/ 1 1 B
21458 1 2 =«
X, YeER, —4=sx<4
-3=sy=<3
1 2
4a— = .
a > b —tant C 3
50, =1) 6 (1, —2),(~1.2) -3k
7ay=—-2x—1 by+x=42 92 let by= e
cx+y=2 d 9y = 24/3 — 4/3x . 2V1—x(1 —In2v1—x)

e2y=9—3x fy=x1+v2)+3
8 (V3,1 +v3),(—V3,1—3)
9 (—3,8)
10 a 1500 m b 187.5 sec ¢ 12.2km

11 b ?ZT= 0.79sec ¢ 2.6m/s
12 a (8, —5/3) b 7= 3.14 mins

ExAMINATION EXERCISE 9 PAGE 212
1ba=3,b=12
2ii (5,8 iv y? = x(4 — x)?

3 —~ 2

- | N

ii (0, 3) minimum

iy = 2+ (e + 12

*1
4bx=1 cy=3+81}12x
Sag bk=1
63k=—% by=2x-2
c x2=3y(1—%) OR~’;—2+(y;2)2=1

7i (0,0),(1,0), (20

o 1 —4 1 4
11 1 +—:,'—__ ’ 1= e
( V3 3v’3) ( V3 3@)




ExErcisE 10A PAGE 217

1a A, Bpositive, C, D, E negative
b B, E positive, A, C negative, D zero
¢ A, C, D, E positive, B negative

2aallxeR bx=1
cxs—%,le dallxeR
3axs—§
-1-V3 -1+V3
<x<
h—5 . 2
C Ostg,%sxsmr
dxs—%
s ol B
4a? be K

6 a (1.25,3.16) max
(4.39, —3.16) min
b (2.82,0), (5.96, 0)

EXERCISE 10A
(alternative answers for OCR & MEI)

2aallxeR b x>1
C x<—%,x>1 dallxeR
3a x<—§

b —1;\/§<x<—1;\/§

c 0<x<§, 37"<x<21r

d x<—%

Exercise 10B PAGE 219

a

2x

2y
X 21

|



2a =B Lh] c -3 d3
3x+y=4 4y=x 5x+y=4
6y=x 74 +3x=20 8y=x
10a —1 b 6 c —4 d -8
Ib2-2 ¢ 24,(-2-4)
12 (_'}/ 2)/ (41 _2)
2—xty
13a ——— ¢ (5:3)
3Y— &
14 (-7,7)
17 1 4 2
15a—§ b7 C_Z’; d—‘s- g ==
. =1 . 1 1
16a i — i — b —
smy W= &2 vl — a2
g I 1
17 a i cos?y He b1+x2
18 x*(x + 2x1Inx)
0 y y
19 a ;Ora b _E C _;E
d tanxtany e ;
cosy — siny
Exercisg 10C PAGE 222
1a 3*In3 b 51 In5 ¢ 3(4)In4
d 2x(In2)2° e —%—xe—%x
2 a 7t(In7) b 4/(In4) € —3~t s
3a —15e® b 22 ¢ 6(101n6)
4 372°C/min
5a 220 b 1.36g/year
6 a 2000 b 12.8 min
¢ 289 (= 66.2°C/min)
7 a 190°C b 22.0 min ¢ 112°C fmin

ExERrCISE 10D PAGE 224

1 0.6 cm?s? 2 107mecm?s™!
302cms™!
4a192cm3s! b 0.96cm?2s™!
5 3007 cm3s1 6 0.0637 cms™!
7 8007rcm3s~! 8 225cm3s!
92cms! 10 5cms™!

11 %cm s! 12 b 1500 cm3s1

13 3 units 57!

2 -1
15 Fcms

14 L cm st (=0.106)
3

ReviEw Exercrse 10E PAGE 226
b (0.908, 0), (2.48, 0)

i) ] Yy g
PR e (1+x+2y) “7
x 2k 8%
4a —— b
75y 3y — 3
3+ 2y 1~P—38%
C5‘1/—2x L+ B8 4 53
o COSX 2xy?
2siny 1—22%
53
2%+ 7y b 16
7x + 6y 19

77x +11ly —32=0
816x — 10y —33=0
=%
¥R 4y — 4
b At (2,2) gradient = 0. At (0, 1) gradient of
curve is undefined.
12b 3
13a -3 b -3
14 a 8In8 b (2In3)3*
d —12e~%* e ¥ +nx)
16 0.121°C/min
17 1007rcm3s—1
18 216cm3s!
19 647mcm?2s!
20 3cms!
21 0.25cms !
22 b 4—Scm 5
2
23 a 3.08 X 1077cms™!
24 2cms!
25 12cms™!

¢ (2xIn4)4?

b 7.4 X 10-6cm?2s!

ExAaMINATION ExERCISE 10 PAGE 228
1 — 2x%fcos2x

(sin2x + 2y)x? Alternative
D 8 answer for Q4:
8

3ai-m2 bl ’

e =2 ~ o &
S A NI

dy 2x-y
dx  2xy

4

2y
5a—% bo%x—-4y+13=0
. 3y 2
6ai ——m— il —
e — 2sin2y
w7 In2
by= =5
2x—y—4
¥— 29 +3
ii Denominator is zero = tangents are
parallel to y-axis.
iii 8x — 9y = 48
—dxy —2
2x2 + 4 + mrsin (my)
37+ 62
a+ 22

71




9 ii 0.28 cm/min
10 a 0.0149cms™?
11 0.06 m/h
12 1.25cms™!
134 1217
14 (10, 2), (—2,2)

b 1.5cm?2s!

ii 0.18m3/h

EXERCISE 11A PAGE 233

(1 +2)%
4
c 11—0(2x +1)° +c
1
(x+ 3)
§ —2(x +1)2 1

1a +c

+c

i 7e* +¢

k %eSx +c
m-g-ez*‘ +c
4
o ”g +c
2a —Ccosx +c
(s —%colex +c

e —%coséx +c
g —icos(ﬁlx - 1) +c
i x2+Inx+c
k 3lnx +¢
m6In(1 + x) +c
o %ez" + 2Inx +¢
3a 6(4x + 1)
4ad(Gx—2) "
5a %(6x % 1)_§ +c
C %(1 + 2x)g +c
6e2—1

b %(x + 4)7 +c

d —%(l —%P +c
f 2(3x — 1) +c

h —3(5x + 3) 1 4¢

2
j %+5e* +c

e(vc
6
n —9% ¥ +¢

sl 2 o8
p ex—l—x +c
b

— X +c

%sin4x +c

%sin 5x +c

(2]

%sian +x2 +¢
2

h%—sin(x+1)+c

-~

j sinx +2Inx +c¢
1 In(x+38)+c

n %ln(3x + 2)+c
b Lax +1)" +c

b 2(5x — 2)" +c

b 2(x + 2)? 4¢

C %(ex+x)+c dx—51nx—%+c

e %2—251nx+c f e“‘z—% % +-c
11 a ?ZT b %
121 133e*-1) 14In3
15 -1 16 § 17 33 — Je!
18 10In2 19 In3 20 122
21 0.0339 = L(sin2¢ — sin 1) 228 +1In3
23 1 243-3 2542
26 1In5 27%+34—'" 28 =
30a 2,3 b 6In3 -1
314 -3In3
32b 0,5 3
34aln2,In6 b 16— 12In3

Exercise 11B PAGE 236
1In(x + 3)+¢

7In(e* +3)+c 81In(x2 + 3)+c 9 In(sinx) +c
10 In(x + 1)(x — 2)+c
11 In (2x + 1)(5x + 2) +¢
123In(2x + 1) — In(x + 1) +c

13 3In3

14a 2In4 b In2 ¢ 6+In2
d12—-In2 eln4 f 2In3
gInZ h —In2 i 10+1In3
j In30 k10+3In2 1 4-4In3

15 1n (3

16a —1.10 b —0.24 & —0:82

b —;—lnsian +c
d —In(cosx + 3) +¢
f In(Inx)+c

17 a —Incosx +c¢
¢ In(tanx)+c
e —%1ncos.2x+c

Exercise 11C PAGE 240

2In(2x + 1) +¢ 3 In(x2 + 5) +c
41n(x®+2)+c 5In(4x + }c 6 2n(7x — 1)+c

7 a %e3x+1 +c b 2e%-3 4¢
5 1
¢ —F tc d Qe+ 1)*+c

(x+2)*  2(x+2)3

Note: Instructions

g %(Zx = 1)% +c

i2e%+2e+x 4¢
8a2In(2x +7) +¢

c —%(Sx ) R

e i(8x = 1)% +c

X2 1
93+51nx—y+c

10 a x—%—4lnx +c

f et—e*4¢
h J(4x +5)2 4 ¢

b 2x + e*— e *+¢

d 1(dx +3) ¢

£ L6x +5) +c

bx+51nx—% +c

1a +c
4 3 do not say answers
p &=, (x—3B3+c¢ must be factorised.
4
5
c 20‘;‘” —2(x+d*+c
(x-D* | (x-1)3
d 1 + 3 +c
3 3
e X _a(x+3)2+c
P 2(x-2) n 8(x—2) +8(x—2)z+c

5 3



(x+1)° (41t
2a T . +c
x-1)7  (x-1)°®
b —t— +c
(2x+1)°  (x+1)*
c 20 16 te
5 ( )§
(4x—-1)2 4x-1)2
d 40 + 24 tc
3 ( )1
2(5x+1)2  2(5x+1)2
€ 75 25 te
(3x-2)%  (3x-2)°
f ” + 5 +c

3a %(x2 + 1)* +¢
C %(ex —1)* 4+¢
e 3sin’x +c
g ;tanx+c
4a %, u=x-+1

c 21, u=x-2

1

g 7

c %1112
7 0.18

b 2(x® — 3)% +c
d 2(e* + 2)? +c

f ~%cos4x +c

h sin~!x +c
bgg,u~x—3
d3 21
b2\/3—~3—J5
d3

Exercisk 11D PAGE 243

12 261 £3)8 —
a3(1 x) o

b xsinx + cosx +¢

2a xe*—ef4¢
¢ —xe T—e ¥ 4o

e —XxCcosx + sinx+c

(1% 0

+c

(1 +=xP
20

b§(1+x)4— te

X 1
d §e3x - §e.’ax_i_c

f %{sian + %cost +c

g%(x—1)4—l0(x—1)5+c
h—(x+1)2— (x+1)2+c

i %Zanx—xZ2+c j E,,lnx—%%+c
k—z—lenx—%+c 1 &2 -2+ 2)+c
l—§(=0.264)

4aé—% b% c%

d 713 e%ea f m—2
5a 7%

Misprint in Q6b:

Should say — (2x+1) +c

4e2x

be—2
e¥
b —E-(xz = 1) + €

7a (1,0),0,1)
8 a 2xe*
9b —e*cosx + fexcosxdx

X
C e?(sinx + cosx) +c

10a §1Ze5x[_3 cos3x + 5sin3x] +c

azelez[asinbx — bcosbx] +c

ExERrcISE 11E PAGE 245
1a %x = %sian +c

¢ tanx — x +c

b2 g sm2x +c
1 — —

d 5x 12sm6;x +c

e %x +%sin4x +c
5 1,50

g 5x + gsin2x + tanx +c

h %taan—x +c i tanx — 2Ilncosx +c

7 1 1,7 v T
Mg L= ot 0 s—
481 BETa & g

37 7
4240 L

4 1

Exercisk 11F PAGE 246
T . 1
1+x 14 2%
bIn(l+x) = 2In(1l + 2x) +c
2d M@~ —InE+1) +c
b2In(x+4)—In(x +5) +c
¢ SIn(x—7)—4In(x —2) +c
40235

5a 4 + 2 + 1
2e+ 1 2+l (x+ 1P

1a

6a x—1 2 26
3(3x-1)

3 2x-1
9a x4+ DiE+2)x+3)
1

b - st

c ln§7—

f 3x + 4cosx — sin2x +c¢



ExERrcISE 11G PAGE 249

Section A
1 1.
136 +2)* +c 2 3sin3x +c
3 4e* +c 4Inx+c
1 B—
——tc +c
" S (x + 1)
7 xsinx + cosx +¢  8In(5x — 1)+c
9 %tan 2x +c 10 In(x* + a) +c
1 &Y 6 g
3 X +c
(x+d)* 4+’
4 3
x(x+4)°®  (x+4)*
3 12
12 %ei" - %eﬁ +c
13 %lnsin 3x +c 14 %e3"+2 +c
15 1(xt - 1) +c 16 5In (x — 7) +¢

172In(x+ 1)+ 3n(x+2) +c
18 %x + %sian +c 19 %lenx " %xz +c

20 x + Inx +¢ 21 In(1 + x) +¢
22 eX(x2 — 2¢ + 2) +c 23 3cos(3 — 4x) +¢
24 4tanx +c 25 %eh = 2% = %e‘lf +c

2
26 % +3x+Inx +¢ 27 —Incosx +c

28 tanx — x +c 29 £ + 1)* 4¢
30 —%xcost + isian +c
31a e®4¢c beinviye d 3’3:5

32ae-—1 b%(ez—l)
¢ In3 d 1In4
33a2+In3 b3+ 4In2

¢ 6In2 + 271 d 2e? + 4e — 2



34y=%1nx+3

35y =3(GInx +1)

36y =1(+5+2Inx)

37 y=er+tu =1

38 a cos2x =1 — 2sinx bg+i
a

39bv’3—1—§

40 2xsinx + (2 — x%) cosx +c

ExERrcISE 111 PAGE 256

I a y=wx+ iyt
& y=ef—p+e

€ Y=x—Ber ¥+

c by=¥—%+n
dy=sinx+c¢
f y=In(sinx) + ¢

2ay=gx+1P+2

c y=%—%cos2x

by=%x—1)g+§
dy=%ln(2x—l)+l

ExERcISE 11] PAGE 259

Note: Equivalent
answers acceptable.

Section B =
la?2 b0 c%—%
dv3 e%(ez—l) f%
1 98 .

23In(2x + 5) +c
4In(4 + sinx) +¢

: , 1 + i
GEXZ]ILX—Z}CZ +c 713—2(11x— 1)+c
8xInx — x+c 9 —e ¥, .

10 —2cos (5) +c
2
12 sinx + Incos x +¢

14 2(5x + 1)? +c

3 e¥ +c

52Inx + In(x — 3)+c

11 x—3In(x + 3) +c¢

13 %x = %sin 4x +¢

15 2(x — 4)7 +¢

162x3—37x2+c 17e—%

18 et + 202 — 2e + 1 192+%—$
20 38 21 643

22 11005 233

242 2532In4
g2+ 1 27 -2
282In2 -2 29296 =18
30 2In4 311n2
32bd 33 3

3 1
352 —3(1 —#?)

2 3 $
b=l gl = 2 e

383

39 %ln (sec2x + tan2x)+c

Exercise 11H PAGE 253

1In8~In3=0981 27
30.591 41.87
5 0.390 6 1.93
79 8 1.15
9a 23 b2+ 6InZ
104 — 3In3

11a 0,5 b 212
13aIn2,In6 b 12In3-16

3
la 1ny=x§+c
cy=kx
ey =x3+c

gy=_(e*’+c)

iy=In(l+x)+c

by?=x2+c¢

dy=x+Inx+e
f2=2e2+c

h y2=2sinx +¢

]‘ 7/ — er+c

ky=ePrc-3 I siny=Inx+c¢
my = In(2x2 + ¢) ny=e’tec
R |
L= (x+0¢)
2y =4x?
3 a x=10e* b y = 1000e~1
c x =15+ 5 dy=18e*—8
4 a x = 100e b y = 1000e~%
¢ x=xye¥ dy=ye*
e x = xyekt f y=yge™
e = 2
5a—e3’—5—30ry—1n(6_x2)
byze—cosx
¢ i B
T8
dy=/1—-In2—-2Incosx)
e tany =2 — cosx
fy=2e[£zi'|—1
6ax=20—15"" b 405
7y =
4 1 8%
1 1 LT
8a1-+-x 245 by 3(2+x>

Exercise 11K PAGE 262

2 NaA

4 P = 50000000 e*

>
!

00912t

5 b 46.1 min ¢ 100e? ~ 2008
6 b 12 min ¢ 45°C

7 b £7746 ¢ 9years

8 10 hours

9 20 minutes (c = 2,k = 7)

10 V = 300e ™ + 200

¢ 200 cm?



REVIEW EXERCISE 11L PAGE 264
la —cosx +c b %sian +c
c —-’Lcos;lI +c d tanx +c

£ —%e‘h' +c

h 2(2x + 3)* +c

j Inx +c

1 %ln(Zx + 9)+c
n sinx — cosx +c

¢ %eh’ +c

g <sin (5x + 4) +c

i —2(1+ 4071 ¢

k 5Inx +¢

m5In (x — 7) +c

o é(()x = 1)% +c
148

3 T
2272

4a2ln2-2 b maximum

5a2ln(x+1)+3In(x+ 2) +c
b4ln(x +1) +6In(x +2) +c

6aIn(x®+5)+c b%]n(4x2—7)+c
¢ 2In(l + e¥)+c d —Incosx +c

b In2 c 14

e Inf(x) +c f ZInsin2x+c
71 41
7 a E bm
C %09—8 dl-e
e 18, 2=2x—1 £ 28 =51

45 7

B =22+ 1

8 — = 13
ge=THu=% T

A

835
46

e

11 a %ez-" . %e2‘+c b sinx — xcosx +c
3

d %(31nx— 1) +c

et—1
2

c %_—lenx - %xz +c

128+ 13

15¢ Z
%
b tanx — x +c

by=v40x + 4
dy=2e""D_1

16 a %x = %sin2x+c
2
17a y = x +19)°

¢ y=iet4
ey=x+Inx+2

N 241
£ qp=fpttans =71 oy ln(y ) = 2tanx
19 y = 2?2
1 3
20 ¢ ﬁln (5) d 17.1 hours
212 - 50In2
23 a secx+c b %Cot3x+c ¢ xIn2x — x+c
d x¥?sinx + 2xcosx — 2sinx +c¢
3
+2) + +
e In(x ) ) c

EXAMINATION EXERCISE 11 PAGE 267
. 1

2i —5;(@d—3x)%+¢
i —3In(4—3x) +c

3i 4x—41nx—31c-+c

2@+ 1) +c

4b e +4e—1
5aA=2,B=3

b= +3h@2~%¥+2+1~3In5
7 —%x2c052x +%xsin2x +%cos2x +c

3 3
8192—2
9a —l]nx—i+c
2x2 42
|
bﬁ—gan

10aa=5b=3

11 3/5 - %/2

12 202 — 2)F + 16(22 — 2)t + ¢

23
B -5

47
14 .

15a A=1,B=1,C=—4
b —le%=—In(l - 3% +In(1 + x)
4 9

1+% 2
16 y =1In(l — 2In|secx|)

17 a % is the rate of increase of the mass of

waste products. M is the initial mass of
unburned fuel.

b x=M( —e™®)

cx= %M

T T

178 4007
iii 71 minutes

19 b 161

|

181ii h

P—2 P
c 0473

20 a

ExERCISE 12A PAGE 274

La 59, L (41 + 5+ 2k
/29 J

v

b V178, —— (=5i + 12j + 3k)
V178
¢ 5/26, 5\,1% (7i — 24j — 5k)
2 a 3i+4j — 4k b 15i + 5§ — 3k
¢ 5i— 6] d —5i + 6j + 9k
3a7 b9 c 3/5 d3/3

4a Qi +2j+Kk)
c 2(3i + 6§ — 2k)

5a4a=5b=2
1
b|-1
4

b 1(4i — 2j + 4K)
d1(2i —j+2k)

()

6 8i + 24j + 12k
7 12i — 3j — 24k

-



10 a 13i + 4k

11 —4i +2j — 8k
12 5/5

13 16.1km

14 a 2i +2j + 9k

b No

bi+j+45k

=1 0 2
d( 1) e (2 f (O)
4 0 3
9n=-1
10 a 3i + 9j + 4k b V106
¢ i+5)—2k di+8—7k
3 =5
114 (3) b V43 c ( 1)
5 1
T
12a | -9 b c|—4
9 18
d 13 ( )
1Ba -2~ b 2i + 8§j + 3k
14a21+6] bi+3j
¢ 2i+5§+k
15 a 3i + 4j + 4k b 13
¢ (7,6,11) d (31,12, 19)
e 2:1
16 a 143° b 65.9° c 40.2°

17 a (10, 1, 3) b 84.5°

ExEeRrcISE 12B PAGE 278
1 AB=AC = /30
2 Right-angle atP
—_ —>
3 2AB = CD
—_ —> —_— —
4 EF = GH and EG = FH
5 AB=DA =3, BC=CD=/14
6 AC = BD AB = CD AD = BC = /581
7 (12,2, 1)

8 D(6, 0, 5), Area = 25
9V =125,SA = 150

Exzrcise 12C PAGE 282

1a8i+38)+k b 3i + 6j —
¢ 5i + 10j + 20k d4i+3j+2k
2a 51,5
b 0.5i — 3j — k, ‘1461
c2i+j+k /6
d 05i + 2.5 + 4k, —3“10
8a3i+2j+2k b —2i—j+2k
¢i+ 3j+1.75k d 31 +2j +k
4a 8+ 3j+ 5k b 8i +7j — 4k
¢ 5i+7+2k d 10i — 4j + 17k
5a 4k b 30i — 10j — 15k
¢ —4i + 16j + 32k
64i—6j — k
7 8i +2j — 11k
8 a 5seconds by=-11,z=2
9 x = —/651

¢ 59.0m
15aa=-3,b=-3,c=1
b 0.75i + 0.75j — 0.25k
¢ 7.63ms™!
16 = 4s, —39i + 10j — 6k

ReviEw ExXERCISE 12D PAGE 284

1 7 3
1la—(3i—j+5k
\/35( ) )

=
b 11%(—2i — 7+ k)

c ‘7266-( i +4j - 3K)
225 (3i — 12§ — 4k)
3ai6i—4j—5k i V77
bi 2i + 6§ + 7k i V89
ei =13i—12j+ 4k ii V329
4a /34 b V34 + /6 = 8.28
c6 d —5i + 20j + 5k
es=4
5a 3i—4j— 8k b 1.5i — 2j — 4k

e =051 +74 2Kk
6 (—0.5,15,1)
7a 24.1° b 64.8° ¢ 150°
8 (10, —9.—~16)
9 scalene
10 504
11 a rectangle
¢ parallelogram
12 8(2i + 3j — 6k)ms™!
3(2i-3j+kyms!?
14 (13i +j + 5k) m
15(1—j+2kyms2
16 (27i + 3j — 15k)ms™!
17a —i -3 b 111m
18 7 seconds, (10i — 9j — 3k)m

b trapezium

Exercise 13A PAGE 288

1 Assume dm,ne€ Zs.t.28m + 21n = 1.
Then 4m + 3n = %
Butm,neZ=4m+3nczZandlg¢Z
This contradicts our assumption that
m, n € Z, and proves that there exist no
integers m and 7 such that 28m + 21n = 1.

2a Assume dm,n € Zs.t.27a + 36b = 1.

Then  3a+4b=4.
Buta,bcZ=3a+4b€Z and 4 ¢ Z
This contradicts our assumption that

a, b € Z, and proves that there exist no
integers 2 and b such that 272 + 36b = 1.



3 Assume abeQ,ie.ab= I,m,neZ.

Also, b =%asb€@

[
Then a§=’:1—l
a—%:aé@asdm cneZ.

This contradicts the statement that a is
irrational. Therefore the original statement
that the product ab is irrational must be true.
4 Assume thatn is odd, i.e. n = 2m + 1.
Then n?2=Q2m+ 1)2=4m?+ 4m + 1
=22m? + 2m) + 1
which is odd.

This contradicts the statement that 72 is even.

Therefore the original statement that if n2 is
even n must also be even must be true.

5 Assume that v2 is rational, i.e. V2 = %

a,b € Z, and that this fraction is written in 1ts
simplest terms

Then 2 = ? = 2b% = g2i.e. a?is even.

If a2 is even then a must also be even,
ie.a=2c,ceZ.

Then a? = 4¢2, 2b% = 4¢2, b2 = 2c2ie. W2 is
even, and therefore b is also even.

But this contradicts the assumption that

%Was a fraction written in its simplest terms.

Therefore the original statement that v2 is
irrational is true.

6 Assume there does exist a greatest even
number 2n. Now consider 21 + 2.
2n+2>2nandalso2n + 2 =2(n + 1) so it
is also even. This contradicts our assumption
that 2n was the greatest even number, and
we have therefore proved that there is no
greatest even number.

7 Assume that there does exist a greatest odd
number 21 + 1. Now consider 2n + 3.
2n+3>2n+1landalso2n +3=2(n+1) +1
so it is also odd. This contradicts our
assumption that 2n + 1 was the greatest odd
number, and proves that there is no greatest
odd number.

8 Assume that there does exist a greatest

rational number g = g—, a,beZ.

a+b

Nowconsiderq+1=%+1= -

a,beZ=>a+becz -2

a+b

b
that g was the greatest rational number,
and proves that there is no greatest rational
number.

> g. This contradicts the assumption

9 Assume that there does exist a smallest

positive rational number g = %, a+bezZ*.

Nowconsiderbi beZ=>b+1eczt,

=l
05y Ehand e <2

This contradicts the assumption that g was
the smallest positive rational number, and
proves that there is no smallest positive
rational number.

10 Let a? and b? be odd, and assume that

a2 + b* = 2 for somec € Z.
Now a2, b?odd = 4, b also odd
ie. a=2m+1 and b=2n+1
A=4m?+4dm+1 P=42+4n+1
Then >+ b2 =4m>+4m+1+4n2+4n + 1
=2(2m? + 2m + 2n2 + 2n + 1)
= (2,50 % is even.
Now, if ¢? is even then ¢ must also be even,
ie.c=2kand c? = 4k?, so c? is in fact a
multiple of 4.
Butc? =4m? + 4m + 4n® + 4n + 2
=4m>+m+n2+n)+2
which is not a multiple of 4.
This contradiction proves that the original
statement that the sum of any two odd
square numbers cannot itself be a square
number must be true.

11 Letx,y € Z*. Thenx + y > 0 and 2/xy > 0.

Now assume x + y < 2,/xy. Since both sides
of the inequality are positive, we can square
each side to get
(x + y)? <4xy
X2+ 2xy + y? < 4xy
-2y iPp=<0
(x—yP<0
But no square can be negative.
This contradiction shows that
x+y=2/xyVaxyez.



ERRORS IN TEXT

Page Exercise Question Should be Not
Type 1 A B
Functions (Current diagram
5 Diagram ‘
& Mappings _ very confused!)
129 Ex 6E 15b Find th_e_smallest possible Find the smallest possible
positive value of ... value of ...

2x + 1 2x +1

244 | Ex11D 6b _<4e2x)+c (462x)+c




