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Long questions
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(©) s S=T, sinE=
2. (a) cos(—E)+isin(——)
6
(b) c=1

(c) m=—-6,n=4

3. (@) (i) Z°3 cos®@—3cosHsin? G+
(3 cos? @sin @ —sin? H)i

23\2

© =5

. b d
5. (@) (i) x+x,+x=——,x,+x, +x, =——
a a

2 5, V3.
—i?l —i

. -1
6. (c) (ii) 3 , 7+ 3

AT, 21,

4T, _2n
7. @) @P=es5 . =¢ 5 ,0=¢ 5

2 2
(¢) 4cos? (£J+2cos(?n) -1=0

8. (a) cos3@=4cos®H—3cosl
sin38=3sind—4sin* &
() 2-+3
9. (b) (i) a (i) b(cos&+isiné)

(iii) AB= \/b2 sin? &+ (a—bcos 6?)2

. Chapter 16
Exercise 16A
1. (a) (1) y
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(ii)

(b) ()

(ii)

(0 ()

(ii)




(d) () Y (i) y
\ )
(ii) y
2. (a) y
/™\ )
: N\
(1)
(e) (i) y
®) H (5,10)
SN
JRVARVA
(=1,41)

(0)

Y
~1 9 . — —

(f) (1) Y (d) (=2,91) '

(L v2)

/
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3.  (a) Sometimes true
(b) Sometimes true
(c) Always true
(d) Sometimes true
(e) Sometimes true
(f) Sometimes true

1. (@) (i) f'(x)=3x2
(b) (i) f'(x)=-4
(c) () f'(x)=2x

1. (a) (1) y'=4x°
(b) (i) y'=21x°
() (i) y'=0
(d) (i) y’'=12x*-10x+2
(ii) y’' =8x> +9x2 -1
(e) (i) y'=2x°
®) () y'=7-3x
® () y'=5x

(h) (i) 5 =8

(i) (1) y'=12x>-2x+6x

2
.. =2 -
(i) y"=3x2 —x3 +5x 2

() () y'=-x
() () »'=-3x
M G y'=5x§x’§

2. (@) @) y':éx?
®) (@) y'=-6x"
(© () y'=—tx

(d) (i) y'=9x?—8x

1 1

7 3 1 _L
(ii) y’:gxz —3x2+4x 2

2

. 41 2 2
e) () y==x*+—-x3-1
(€) () y'=gx+7

(i) y'=2x—8x7

(i) f/(x)=4x°
(i) f/(x)=6x
(i) f/(x)=2x-3

(i) y'=1
(i) y'=-20x*
(i) y'=0

3
.o /=__x

(ii) » 5

(i) y"=-20x>+x*

2 _1
(i) y'==x3

w

1

(ii)) y'==x¢

[\

3
5

1

(i) y'=3x"
7
(i) »'=6x "
_1o
(i) y'=x 7 —8x7
1

o, 4!
ii =—x>5
(ii) y s

(i) y =4x"
7

(i) y'=-2x"
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i
(f) (i) y =9x*>+2x —
PN IV P I
(i) y’' = ¥ Zx -
(a) (1) -1 (i) 3
(b) (i) —2x-1 (ii) 4x*+2 ::
"
d dQ )
- @ dt (®) dp .
dR dv
(©) T (d) ’n
(e ¥ (h &2
dx dyz
d’H .
(g) dm? 1
N 5 2 ..
. (@) () —=x3 (ii) 15¢*
3 .
(b) (i) 3-7t? (ii) 1-c '
(c) (i) 18+6x (ii) et
. (@) @) 30 (if) % T
Did you think about doing this on the calculator? —
d) () 7 (i) -29999.8 -
(c) (i) 12 (i) -10
(d) (i) 24 (i) 32
©m6 ’)_')
. (@) (i) 2ax+1—a (i) 3x?
() (@) 1 é (i) 6a’v 1
2Va f l
. (a) (i) 54 (i) 384
®Os ) |
(c) 1) 0 (i) 42 )
. (a) (i) +2 (i) 1 '
(b) (1) £17 (i) 6
L@ @ xe}w,—&{u}&,w{
3 3
(i) x€]0,2[
b) @) xe |22 ) x>- /
1 X 3, 3 11 4 II
(c) ) x>0 (i) x>-2 L

(i) —3<x<3
887

Answers
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=r. R el

7 g -
(I
8. (-0.199,0.913),
(1.29,-0.181),(3.91,30.3)
.
i —1+22 -1-J22
9, x>————andx<———
3 3
i 10. -3<x<landx>1
3 11. n!
/
-fi 1. (a) (i) 3cosx (ii) —2sinx
4 (b) (i) 2+5sinx (ii) sec?x
\ .
) (c) (1) cosx—2sinx (ii) lseczx—lcosx
2 3
! 2. @
3 22 -1’
3.
1 12
T 51
4. X=—, —
4 4
( T 2T 4m 5%
- 5 X=—s —>» —/>» ——
3 3 3 3
h
2e*
: 1. (a) (i) 3e* (ii) -
L L2 1
(b) () — (i) —
X 3x
b L 344 i) 42
(c) (1) o (ii) 5
' 7
2. (i) 2———
( 0 In4
1
PN L
(i) 2In3
3. x=In3
ol
4, x=3
N 3 |
o 5. (2) () = (i) —
x X
(b) (i) e~ (i) e*3
(o () 2x (i) 3e’x?
1 4
a (i ..
@ @ xIn3 (i6 xIn6
|
ZL. 1. (a) Tangent: 1lx—4y=4
Normal: 4x+11y =126

888 Answers

ORa" _

' T 1 (R T |

(b) Tangent: 4x—y+1-m=0
Normal: 4x+16y - —16=0

(c) Tangent: 5x+ y+2—-10In5=0
Normal: x—5y—-10—-In25=0

> (iec)
y=3x—-In4+2
—0.05410r 2.05
(-1,4)
(0.410,0.348)
@ 3

N o uor 0w

(b) 2.3°

1. (a) (i) (0,0)Local Maximum

10 500
(— ,— —) Local Minimum
3 27

2

In the exam you should give the value of to

dx?
justify your choice.
(ii) (0,0)Local Maximum

(-2, 16)Local Minimum

(®) @) (-2,-16)

T.ocal Minimum

[2_n 3J§+2n]

>

3 6

Local Maximum

(i) (_z_n @J

>

3 6

Local Minimum
(0,3) Local Maximum

(¢) (i) (m,—1) Local Minimum
(2m,3)Local Maximun
(ii) (4,In4 —2) Local Maximum
(In (2.5),5=5In (2.5))

Local Minimum

2. (x,f(x;)) could be a point of inflexion.

3. (—4,92)Local Maximum
(2,—16)Local Minimum

1 1
4. (—,——) Local Minimum
4 4
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5. (0.245,4.12) Local Maximum Mixed examination practice 16
(3.39,-4.12) Local Minimum Short questions
7. yZ—Zl T T T
1. y=ezx——e2+e2+2
8. y>6-4lnd 2
9. (0,0) Local Minimum 2. x=2
3. b=8,c=-7
(—é,—g) Local Maximum 2
s
3
Exercise 161 5. gi km local minima —g + km local maxima k e Z
1. (In2,2-(In2)’
(In2.2-(1n2)’) 6. 2+ 22 _3p40
2. (1,4),(-1,-10) 57 5
4 (E E] (3_ﬂ 3_15) & y
272)\ 272
As the question doesn't state how many points of
inflexion there are, you need to show that both of
these are by considering the gradient either side.
C
6. Yy B A -
R
¢ 18
8. a=—
g N6
Va s
B\/A ¢ Long questions
C
1. (b) 3a+b=6 (c) a=1b=3 (d) (-7,-192)
) 1 86 . (170
2. (@) (i) (—5,5) (ii) (—,—)
. 327
Exercise 16) s 78 i
(b) (@) y=-gx+— ) 22
1. Min 1, maxe 7 9
3. (a)
2. (a) 225m (b) 60m
3. Min—6+3, max 80
4, Min 3—-3In3, max €2 —6 L )
5. Min 0, max 4n I
6. 2
7. 2.25
(b) 0.548 (c) 0.302
8. Min2, 4
S ma T 3 4. () (i) 11000 (ii) 2.42h
9. 40 million lit b) ——
(a) million litres (b) ) ) () d_Pzet L, i) 87h
10 (a) 2g/tray (b) Og/tray (c) 1.94g/tray dt
., dp
11. (a) 4litres (b) 41.5 litres (¢) (i) —-=¢ therate of change of the growth
(c) 20 seconds rate of the bacteria
x2 b 5 dzp
12. (@) 2x-75 (b)) 10m* () 0<x<10 (i) 9704, =3 >0, hence local minimurm
© E}dmbrldge University PresstO] 2 4 f - {5 A)swg;s }8§P d




Exercise 17A

1. (a) 3x4,%x4+1;3x4—1 (b)
A
2. () () K+ (ii)
} 7 ®) ) i(m (i)
B © () Vx(+o) (ii)
“ (@) (@) 2x5(+0) (i)
Exercise 17B
343 i 13 4
1. (a) Zx ,4x +1,4x 1 (b)
2. @) () %x5+c (ii)
) () —Lic (ii)
\ 2t
- Exercise 17C
1. (a) (i) x°(+¢) (ii)
-"h ) () "72<+c) (i)
© () 9x(+0) (if
@ @) "76(+c) (i)
© () 252+ (i)
® @ —§<+c) (i)
2. (@) (1) 3t(+c) (ii)
) () %(m (i)
© @ %g%c) (i)
@ (0 —%<+c> (i)
\ 3. (@) (1) x—;+%4+c (ii)
'
_ ) () - e i)
| 6t 12¢3
g © gxi e (i)
5 (d) @) %4+x3+%+x+c
1 Loxt A
1 (ii) %+%+2x +c

890 Answers

1,-1,2

x°(+c)
1

x—4(+0)

Vx(+e)

4x3(+c)

xS
?—x2+5x+c

5 1
-S+—+c¢
v oovt

18 7
—X% +c
7

e DA RY T DIAA D
2 3
4, 2\/;+§x2 +c
Exercise 17D
1. (a) (i) 2lnx+c (i) 3lnx+c
® ) llnx+c (i) Linxte
2 3
© () %—lnx+c (ii) x?+51nx+c
2 2
QD (i 2 .. 2
(d) (i) 3lnx x+c (ii) lnx+\/;+c
2. (a) (i) 5e*+¢c (i) 9e*+c¢
b) () e @ e
. oer 3x? .oer x*
(c) (1) ?+ +c (ii) ?+%+C

Exercise 17E

1. (a) (i) —cosx—sinx+c

(ii) 3sinx —4cosx+c¢

(b) 1) x+ 1n| secx l +c

.. 1 1
(if) ——cosx +—ln| secx ‘ +c
2 3

x2

© O 7

1 3
i) —x2
()9

cosx
7

sinx
+——+c
6

(d) (i) x—sinx+cosx+c

(i) —2cosx—sinx+c

2. lln‘secx|+—
2

X
+c
2

3. sinx—cosx+c¢

ANSWER HINT3)

Use an identity

Exercise 17F

1. (a) (i) y=x72+5

(b) () y=2x+4

(ii) y=2x°>+5

(i) y=——+4
X

() (i) y=2e"+2x—1-2e (ii) y=e* -t

(d) () y=x

(e) () y=sinx—cosx

- © & Cambridge ~ Univer

+Ilnx-1 (ii) yz%lnx+4

(i) y= 3ln‘ secx ‘ +4

e



1 3. -3
2. (a) f(x)=—lnx+c
2 4. 25
3
) y=%lnx—%ln2+7 5. a=+b; a=\2b>+2-3b;
3. (a) x=-2,y"=2x=4<0, hence local maximum a=1+V3; Area=3+2\3
4 y=1n< Exercise 17)
X
. L@ o 2 (i) L
Exercise 17G 3 ?
() () 9 (i) -
1. (a) (i) 320 (i) 28.5 3
. .. _ 9 1
(b) (i) 1 (i) -2 3 © o> )
() (i) e-1 (i) 3e—= 3
e
2. () (i) 0.995 (3SF) (i) 0.0997(3SF) L
(b) (i) 1.46(3SF) (i) 1
3 oM
3. e+m+l Ty
5. 20 4. 0.462
6. a=16 6. 2-\2
Exercise 17H 7.8
7 1 8. m=4
® @) 2 G = Mixed examination practice 17
11 . 1 )
(© @ - (i) 132 Short questions
2. 9 1
1. f(x)=5—cosx
2. 0.201
4.
ANSWER HINT¢) ANSWER HINT (4)
Therehls an Tager h You did not need to
way Tn spliffing this do anything with the
integral into two parts red area to do this
question
Exercise 171 5. Inxt 2 4
5
1. (a) (i) 9.13 (i) 2.50 6. (a) a=+2 (b) 1
(b) (i) 0.828 (i) 41.3 5 2
© (i) 235 (i) 5.38 7. 23 -7
2. 6 8. (a) (Local) Minimum
(b) x*+3x*—45x+100
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1. (a) (-a,0) and (3a,84%)

b) o © -2
3 16
2. (b) arcsina (c) 1-+1-a?

(d) aarcsina++/1—a% -1

. Chapter 18

L () () 7(2x—3)(x* —3x+1)’
(i) 15x% (x> + 1)4
(b) (i) (2x-2)er’ >
(i) —3x2e**
(©) () —6e*(2e" +1)"
(ii) 20e*(2—5e*)
(d) (i) 6xcos(3x>+1)
(i) —(2x+2)sin(x? +2x)
(e) (i) —3sinxcos’x

(ii) 4cosxsin®x

. 2—15x2 . 8x
@ 2x —5x° i 4x% -1
(@) (i) E(4lnx—1)3 (i) —2(Inx+3)°
x x
2. (a) (i) 10(2x+3)" (i) 32(4x—1)
(b) () 4(5-x)" (i) 7(1-x)"
(c) (i) 4sin{l1—4x) (ii) sin(2-x)
. 5 " 1
DO 7 "
(e) (i) —3esc?(3x) (i) —5esc(5x)cot(5x)

() (i) 2sec(2x+1)tan(2x+1)
(ii) —sec?(1—x)
3. (a) (i) 6sec?(3x)tan(3x)
(ii) 4tan(2x)sec?(2x)
(b) (i) 6sin(3x)cos(3x)esin’ )
21n(2x)e(
X

In2x)?

(ii)

892 Answers

10.

NPtforprinti?g, sParinE %ﬁst‘ﬂﬂnigp. o f .Lf;

() (i) —16sin(2x)cos(2x)(1—-2sin*(2x))

(i) —24sin3x(4cos3x+1)

6sin2x 5sin5x
d) @ ii
@ © 1-3cos2x (i) 2—cosbx
_a2 77
8 12

Fel(3e)

T 37
—2csc? t b =——,—
(a) csc? xcotx (b) x 22
7
(a) qa+pb
ptq
®) vy
a
X
b
(c) giseven.
1
a) Left poste'>e™ ) W2+—
(a) p (©) T2
(a) sz,E,n,S—n,Zn
3 3
(b) x=0.568,2.21, 4.08, 5.72
(o y
A (4.08,1.76)
(0.568,0.369)/\
> T

N
(5.72,—0.369)

(2.21,-1.76)

(a) (i) 2xcosx—x2sinx
(i) —x2sinx+x7'cosx
(b) (1) —2x7Inx+x3 (i) Inx+1

1
(¢) (1) 3x2V2x+1+x7(2x+1)2

1

(i) —x2Vdx +2x71 (4x) 2
(d) (i) 2e*tanx+e**sec’x
(ii) e**'sec3x+3e " sec3xtan3x

© Cambridge University Press 2012
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2. (a) () 3(x+1)"(x—2)"(3x—1)
(ii) (x— 3)6 (x+ 5)3 (11x+23)
(b) (i) (2x-1)’(1-3x)’
(—42x+17)

(i) (1—x)" (4x+1)(-28x+3)
3. (6x*+4x+3)e

4. (9x*+12x+2)e*

1
5. x=-—=,2
2
17
6. x=3——,—
34

7. (0.538,0.473), (1.82,—0.87), (3.29, 0.962),
(4.81,-0.933)

8. e"(l+x)cos(xe")
9. (a) Inx+1

(b) xlnx—x
3n
10. (ﬁ,_ﬂe‘r]

11. a=4,b=5

12. (a) y=e (b) (Inx+1)x*

Exercise 18C

2 -5
. . ..
@ ) (x+ 1)2 i (x— 3)2
®) @ x(2x+1) 2 - (2x+1)
X
2x(x —1)% —le (x —1)_%
(ii) 2
x—1
© @ 2R X
(x2+2) (1+x)
@ @) 1—1r213x (ii) x—2x4ln2x
X x
m? 16 —mt
2. y= Tx + P

1
5. (e,—j Local maximum
e

© E}ombridge University Press}ZO] 2
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6. XE(O,Z)’xil
3
7 a=3b=4,p=>
Exercise 18D
NONCE @ 1
i U]
© @) -1 w 2
i .. 1
@ @) -1 @ -1
2 @ 6 = G 2
y: 3y
}/(8x—y) .. y
(®) @) 2x(y —2x) (ii) 2 x
. 1-2y - y
(c) () x—dy_1 (ii) 2y
@ @ }/(Zx——ey) (ii) _Cosx—3siny
xye’ —4 3xcosy—2siny

3. (1) (32),(-3-2)

(i) (V2,442), (—V2,-42)

4. (a) (i) 3In3 (i) 25In5
(b) (i) —4ln2 (i) -3In3
(o) () 317“2 (i) 4ln4
@ (i) -3In3 (ii) _1“?5
d 1 d n
5. (C) a(lnkx)=;,a(lnx )=;
6. 4
7. 5x—2y=16
g o ¥
T odx 1-x27 —1In2
9. (2,¢%
10. (a) ¥
(b) y=3x—4 () (1-4)
Exercise 18E
. -3 . -2
R R T
f L




N =7

ey

g

n
i

2 10
4+ x?

(b) (i)

(¢c) (i) arcsinx+

(ii) 2xarccosx —

) @) 2>
1

+(x2+1)

(i) ———2%

dy _
4. o°=

5. (a) arcsinx+

1—x2

(b) xarcsinx++1—-x2 +¢

Mixed examination practice 18

Short questions

2 e

(b)

1—x? 8y —xe’

1. (a) 2xarcsinx+

2x

b a
8. (b) —-In—,—
(b) nc 2b

(1’2\/2—2}(1,2\/&2]

©

7 7e

| l'tl © Camb@ge Uni rsi Prfsqjoll 2 ¥

v i e
Long questions

1. () x=% (b) (0,0),(1,-1)
(o) (0,0)10cal min (1,—1)local max

(d) Y

_1
T=3

(11_1)
~

|
!

RID
|
|
|

(In2)’ x* —4xIn2+2

2. (a) (i) >
L2 242
(b) (i) s () 2
3. (©) k=3,

p=1
4. (@) (2.4),(-2,—4)
(c) (2,4)local max; (—2,—4)local min

5. (a) x>21,x<-1
(b) ,

T
J Uil

1

xx2 -1
. Chapter 19

Exercise 19A

L () () (x+3) +c (ii)

(d)

é(x—2)6+c

1 4
2l —x+1| +c¢
8

—3(4— x)g +c

(b) () —(4x-5)+c (i)
32

© @ —§(3—li ve (i)
7 2

7

@ @) é(flx—l)g+c (ii) —g(Z—Sx)Z +c

3

(e) () 4(2+§]Z+c (i) 2(4-3x)" +c

A n



(O i

2. (@) (i) e¥*+c

2x-1

(b) () 6e * +c

(c) (i) 2e3*+¢

x

(d) (i) 8e ++c

3. (a) (1) ln‘x+4|+c
®) () §1n|3x+4|+c
() (1) Zln‘l—élx’—i-c
(d) (i) x+3in‘5—x’+c

4. (a) cscx+c

(0) écos(Z — 3x) +c

1
(e) Esin4x +c

L
(ii)
(ii)
(ii)
(ii)
(ii)
(ii)
(i)
(ii)
(b)
(d)

()

F g

leZX‘FS +c
2

L
2e2 +¢

1
—Ze’“ +c

3 7%):
——e ¥ +c

2
ln|5x—2‘+c
—4ln‘2x—5|+c
—lln‘7—2x‘+c

2
3x—In|3—x|+c
tan3x+c¢

1
—4cot(—xj+c
4

X
2sec—+¢
2

1 1 1 1
5. Both; gln(3x)+ c==Inx+-In3+c=—Ilnx+¢’

(ii)

iﬁ—ﬁ+c

6. 0.492
1. (a) (i) %(x2+3)4+c
(0) () —(3x2—15x+4) +¢
15

(i) (e +3x2 -5) 4
12

(c) (i)
(ii) 21n| x? —6x+1|
(d) ()

ln‘x2+3‘+c

—§c056 3x+c
(ii) ésin“ 2xte
(@ () S
m)ge%u
(f) (i)
(8) (0)

+c

Inve**3 +4+¢ (i) In¥3+4sinx+c

X
4tan*2x+c (ii) 4sect (Zj +

© Cambridge University Press 2012

MR .

W
-

(h) (D)
(ii) —h’l(\/?) + cot2x)+ c

1 4
——CsCxXt + ¢
4

@ @) —V3-x+c

1 3
(ii) —g(e’““ )2 +c

N 2 s 2 32
. (@) (1) E(x+1) —§(x+1) +c

(i) 2(x=2)"" 42 (x-2)" +

2(x—2)3/2+c
2 9 5 8
(b) (i) 5(x—5) +Z(x—5) +c

N | 7 1, 6
(ii) ;(x+3) —E(x+3) +c

. (@) () i(2x—1)6+£(2x—1)5+c

(ii) %(3x +2)7 - §(3x +2)5 +¢
) () Fx- 3 +2x—3)2 4c
(i) %(Sx —6)52 +
%(Sx —-6)¥2+¢

© () %(x—S)% +2—30(x—5)% +50

(x —5)% +c
('i)— 1 B 13 ‘e
2x-=3) 2{(2x-3)?

. (a) (i) 9-8In2

(ii) 121n§—5i

3 15
b) () 1 (ij
(b) (i) In|

. T .. T
(o) (@) 5 (ii) o

Answers

Not for printing, sharing or distribution. -~ . = = -

P B T

.. 3
(ii) ln(gj
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1.
|
A
Y 2.
3.
\
y
4.
\
\ 5.
i
{ 6.
it 7.
3 8.

12.

(b) In|x?+x+1]+c

itan (ln(x2 )) +c

1

4sin* x

23-2

+c

Exercise 19C

1
(a) gsec3x+c (b) —cotx+c

1
(c) _ZCOS4X +c

1
(d) E(—3cot2x + csc2x) +c

(e) sinx+cosx+c

1 1 1
(a) gsin3x—gsin5x+c (b) ————sinx+c

sinx

© —Lewar g, (d) tand3x+c

4 15
(e) —i\/1+cos4x+c

. L.
(a) (1) x+551n2x+c

(ii) l(lsin6x+xj+c

2\ 6

(b) (i) 4tan(§]—2x+c

(ii) ltan?;x—x+c
@ (i) g (i) 6v3-2n
(b) (i) 1-1In2 (ii) %—1

They are all right, with different +c:

1 . 1 1 1 1
—sin?x=——cos’ x+—=——cos2x +—
2 2 2 4 4

2
9. (b) —gcos’ x+cosx+c¢

10. 4

1. () () z5-52+10z- 20421
z z¢ Z°
(ii) a=1,b=-5,c=10

(c) i(—icos5 2x+ lcos3 2x — l(:OSZxJ +c
16\ 10 3 2
Exercise 19D

1. (a) (i) %arctan(ﬁx)
(ii) %arctan(\/gx)

1 .
—arcsiny/3x+¢

NG

|
(ii) Earcsin2x+c

X
3arctan[§] +c

(ii) V10arctan (%) +c

@ @) 2arcsin(£)+c

5
=
2

2. (a) (i) arctan( + )+c

(b) ()

(c) (i)

(ii) 5arcsin(£
2
x

(ii) arctan(x—3)+c
(b) (i) arcsin(x—4)+c

(ii) arcsin(x —1)+c

(c) (@) 6\/5 arctan(xT-;S]+c
3. =

... 5 [ 2x+3
(ii) Zarcsin +c
2 3
2

4. (a) 2(x—i—1)2 +9

[\/E(x+1)]
3

I

(b) Larctan

2

+c

© Camb@ge Uni rsity Prsesq]Oll 2[5 i
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© 5
I
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Exercise 19E

®) ~3ln|2-5x]+c

. (a) l(2x —3)3 +c
6
5
. (a) Eln(x2 +6)+
Larctan(ij +c
J6 Je
—J4-x - 3arcsin(§j +c

(c) 4ln‘ x2+ 8x+25|

(x+4]
—3arctan| — |+¢
3
——x>+6x—-7—
. (x_3]
2arcsin T +c
2

. (@) ) x—In|x+2|+c

(d)

(ii) 2x+51n‘x—1‘+c

) () %x2+3x+ (ii) %x2—3x+

llln|x—3|+c l4ln|x+5|+c

(c) x+§ln|x2+3‘

—iarctan(ij +c
V3 NE)

(b) In|Z=2|4¢

x+3

&~

2 2
Q) —+—
(@) x+1 1—-x

—4+J1—x? +5arcsinx +c¢

(a) 2(x—2)"+9

(b) 8

(b) %1n|(x—2)2+§|+
\/E(x—Z)
3

© &om‘bridge University Press 2012

2+/2 arctan +c

ey DA TR
Exercise 19F

L (a) (i)

1 1
—xsin2x+—cos2x+c¢
2 4

—2x cos(fj + 4sin(£] +c
2 2

—2xe ¥ +e ¥ +¢

(ii)
(b) ()
(ii)

1 1
—xet* ——e** +¢
4 16

(©) ()

1
x?In5x —Exl +c

(ii)

1 1
—x’Inx——x*>+c
2 4

(d) (i)

1 .
—x%sin3x+
3

2
—Xcos3x —

2 .
—sin3x+c¢
27
(ii) —x2cosx +2xsinx

+2cosx+c

X X x

(e) x2e+ —8xet —32e4 +c

f) Inx 1

(g x(ln x)2

xarctanx —
1
Eln(l +x2 ) +c

xIn2x+1)—x+

(b)

1
Eln(2x+ D+c

3. a) T

(b) %(1—1112)

(©) %(l—an)

4. No answers required
5. —%xe‘” —26_3” +c
3 9
5e° +1
36
7. (a) Proof
(b) xtanx—In|secx|+c

8. 0.360 [7]
9. &+1

[
4]




d .- : e '. :! o

R R T S,

Mixed examination practice 19

Short questions

] . T
i 2
b 7 1. 1

2. —xsin2x+—cos2x+c¢
- 2 4
3636

L VB

T4

5. (a) —§1n|1—3x|+c

0) —(2x43)" +c

| 6. xlnx—-x+c¢

e72x
7.
|I \I._ (a) e72x + 3
1
(b) —In +c
2 |e?+3
) :
8. 3ln|x*+4|+ 2arctan(5j +c
; 9. (b) In’
4

10. ln(ln‘ x D+ c

]

% 3(1 32 1 12

] 11. —| —x—-1| +8 —x—-1 +c
3\2 2

: !J' 12. 3—3ln(£j

1
13. xarctanx —Eln |14+ x2|+c

R
e+1
.l o
y/ Long questions
' 1. (a) A=2B=2
(b) 2In|x+2|-In|x2+1]+ (o 2E_3
arctanx +c 32
1

y ©-Camb:jdge iviiy* Press 2

A n

. _.- - ’lu ) e
2. (a) xtc (b) In|sinx+cosx|+c
() l(x—ln‘sinx+cosx))+c

2

3. () %(1+t2) © 1

1 1 3
4. (¢) (i) —sinda+—sin2a+—a
32 4 8

(ii) 2.96
. Chapter 20
Exercise 20A
1. (a) (i) 144x° (i) 6x*(x*+1)
(b) () —6xsin(3x2) (ii) 2xsec2(x2+1)
2. (a) (i) 50 (i) -12
(b) () -6 (i) 1
© @) i% (i) -2
3. (a) (i) 45 (i) 176
(b) (i) 0.24 (ii) 0.00667
4. 113cm?s!
5. 2cms!
6. 2cms!
7. 892 cm
8. 19.1kmh™!

Exercise 20B

1. (a) (i) v=—-8e,a=16e*
(ii) v=—6e%*, a=-18e*

(b) (i) v= gcos(%} a= —%sin(%)

(ii) v=#6sin{2t), a= 12cos(2t)
1 1

2. @) () £t i) Se-t
(b) (i) 2-2e (ii) t+%e2‘—%
© @) 31%%) Gi) 3t—In(t+1)

3. (2) () 1.73 (i) 3.16
(b) (i) 2.22 (i) 0.746
© () 323 (i) 7.06




"l‘*p

,JM.L; (@
4 @ () -=
81

® 0 >
125

tZ
(2 +1)
10.3m

(a)

(a) 13.6m

6.25
10. 0.0733

11. (a) 1.04 ms!

Exercise 20C
304.87

®) () (iez-l
4 4
() (1) 2m

2. (a) (i) 101
(b) (1) 12.6
(c) (1) 3.59

19.0

L (a ()

e
m(e* —1)
. h
(@ (1) y=——x+h
r
7.17
2431
10
4

9. 3[—
3

10. 1.02

® N ok Ww

11. (a) (L4),(9,12)
12. (a) (0,3),(4,19)
5¢2 -3
T
6

13.

Exercise 20D
1. (@ () 2

b) () 2v3
© () 4v2

I gl

> .
9
11 —
(ii) 3
.. —10
(i) 60e3

(b) %ln(26) =1.63(3SF)

(b) 164m

(b) 0.319ms™

(i) —m

]n (ii)
(i) 2m
(i) 134
(ii) 45.7
(i) 0.771

(b) 154
(b) 630

i) =

V2

N

(ii)
(ii)

W | oo

© &:nlbridge University Press 2012

\lﬁl"\_

2. (a) 210x—2x? (b) x=525,y=105

3. (a) x{12-2x) (b) x=2

4. 48

5. (ﬁﬁ]
3 3

6. (a) (i) (m—x,sinx)
(c) 1.12

(ii) (11: - 2x)sinx

7. 889.5cm?
8. 788.3cm?

9. (a) 3and3 (b) Oand6

10. (b) r=5.56,h=7.86

13. (\/m%)

Mixed examination practice 20

Short questions

30
2. (a) 6.25m (b) 14.25m
3. x=y=4
4., 209cm
5. (a) -0.169 (b)
v
v =3e!(cost — sint)
6. () 100h—%h2 (©) k=6
7. 240km/h
2
8. (b) =—
NE)
sfea o =0 P I




T O -

M
Long questions
1. (a) (i) 4x (ii) 2my
(b) 2—’% (d) 44.0%
2. (a) (0,12) and (4.5,—3.75) (b) 10.125
© () xf (9x-20)dx (i) 773
V5
3. (b) 7
4. (b) (i) 0.5 ms™ (i) 3(t+1)In(t+1)—3¢t
(i) 17.3m
: (¢) (1) 3.49 (ii) 8ms™!
' (iii) 7.47s
5. (b) h=30-2t (c) 25-6t
(d) 13cms™
LW 6. (b) e+l
7. (a) 6ms! %z—l, hence local maximum
(b) 0.445ms
ré (c) s ——lt3+it2+it
A R
sp = 5e02
(d) @)
y
l.J (ii) 1.95, 7.81
8. (b) (i) 769 km
| 9. (a) (i) AX=—— BX= 3
| A sinéd cosé
' (ii) 83
/ (b) 83
1
' 900 Answers i

o o1 R ol AL

. Chapter 21

Exercise 21A

1.

(b) Discrete
(d) Continuous
(f) Discrete

(a) Discrete
(¢) Continuous
(e) Discrete

(a) Only shoppers’ opinions found.

(b) Truants would not be there.

(c) People who partake in internet surveys may
not be representative.

(d) Ifyoulive in a big household your chances of
being sampled are lower than if you live by
yourself.

Exercise 21B

1. (a) (i) 7.23 (i) 6.57
(b) () 11.1 (i) 35.3
2. (i) V56 (ii) @
3. () 125 (b) 292
4. 18
5. 4.96
6. 11.7
7. 118888.2
Exercise 21C
1 (a) ¥=ls, ——— ) x=0s =Y
J15 5
2. (a) Xx=12.1,5,=1.90
(b) ¥=0.263,5,=0.137
3. (a) 17,21 (b) 17,20
(c) 16.5,20.5 (d) 16,20
4. (a) (i) ¥x=26.1,5,=204 (ii) X=253,5,=151
(b) (i) x=6.38,s, =523

ANSWER HINT 4)

the first group starts
at 0, not —-0.5!

(i) ¥=102,s, =5.78
(©) (i) ¥=6.58,s,=5.11 (ii) x=15.3,5,=9.85
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