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y=3cos2y / v
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y=2sinx+ 3cos 2y
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x=-0.63,1.07,1.8
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5 p=—3cos{2x)

6 (@c=4
(b) k=8
(¢) The period of fis 24.
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(e} The mmimum temperature is —4°C.
{f) The pond has a temperature of 6°C at 2 am and 10 am.
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{b) The island Girst appears above the water at 3:16 pm.

{C) Tess can collect shelis for 4 hours 43 minutes.

{a) Oscar is L m from the ground at the beginning of the ride.

{b) The greatest distance Oscar is from the ground during the
ride is 17 m.

(¢) The ride takes 20s to complete one full rotation.

(d} 9 rotations are completed before the ride comes to a stop.
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{f} Oscar can see the ocean for 90 seconds during the
3-minute ride.
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CHAPTER 13

EXERCISE 131

1 @2 (b)l @25 (@1 ()05 (f)% @3 (15

2 (a) incor rect {b) correct  {C) incorrect  {d) correct
3 (a4l 1—c052x=§_=2 2 1
@ulin "oy —272 B5 03
{d) lim(ﬂ%ixsm x)'- Ix0=0 (e lim_sﬂw =1
0 ‘ x=30 N
O lim3LE = | (g) limi= SO, '—‘% (h) 1
Xt X = X7 =

EXERCISE 13.2
1 (@ 3cos3y {D)3cosxy (C)—2sin2x
(e) cosx—4sinx () 2sec’2x
(g) 2cos2x+2sin2x (M) cos (x o+ Zi«)
2 A
3 (@ cos'x—sin’x (D) sinx+xcosn
{c) 2tanx + 2xsec’x {d) 2xcosx— *sinx
siny ~ XCOs ¥ Xcosx ~sinx
© sin® x U I
Q) 3x%sin2x + 2% cos2x (M) 3% cos ()

(d) —2sinx

([(secax+xsecxtanx
(i x{—cosecxcotx}—cosecx _ -cosec x(xcotx+1)

3 - 1

X X

(k) 2x cot x — &” cosec® x

(s)_d_(irg):i

{tanx)= sec” x

del\cosx/  dx
4 (a)—é—cos—g-—%sinf {b) —3cos’tsint () —2tsin(t2+ 1)

{d) 2cos(2t+%) =-2sin2t (e)2t+1 sec1 ,f,

{f) 2ecos36— 3062 = Dsin3t {g) —2sm(2t+ —3—) (h) —3sin(3t-2)
a) —4sin2xcos2x (b} 6sin3xcos3x
o) =3x7sin (3 (&) 2cos’ 2% — 2sin’2x

{C) ~3sinxcos’x
{0 3 - 2sinx — -.Igcos%:

) X7 cosx—2xsiny _ xcosx —28inx
o =

;) —dsinxcosx =

(i 2xsec’ (6" - 1) () COSE - sml

{K} cosx (1 + cosx) -+ sinx(—sina) = cosx + cos™ x ~ sin’ x
() —sin2x + sinx + xcosx

(M) —2x cosec(x’ — 1) eot{x* = 1)

(n) 2eot (2x) x {—cosec? (2x)) x 2 = —dcot (2x) cosec” (2x)
(0} sec X FaN X — COSEC X COt X

(53) (1+hu x) 2tan x sec” x

8 (a)correct {D)incorrect (C)incorrect {d) correct

7 cos2x 5 _ . i
{a) o B AUsin*x—cos’x) ()0 (d) 45111,}cos.\
{e) —sinxcos (cos x) (f) —cosxsin(sinx) (g} —sec’x
) o SILY o
{ )7\11 CosX s \f—
(@) eMsinx + cos ) ( x (2cos£—%sin£)

2

(cye” 3 cosdx —sin3da)  {d) M leosdx — 4sindy)
(@) ~2e™(sinx)  (f) 26" ¥coszye Q) ~siny
(I».I) LOS&— Slil \)eﬂin\“‘cﬁ\\.

EXERCISE 13.3
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@r>-7 s @e>og 0220505 +1)
(@lnx+1 B EGElax+ D) ©In(x+2y+1

{d)2x1512x-1~x+j% {e}21nx+2—% (f)%{x]nx»%-l)

2x 1 o = . 1= -
(@ & 2xlnzxs 1) ()8l g lzlogx
ll 1 (]Ogn!x)- x
. —Xiog. X
() ——5e

e’
" rx ;‘7:_‘; —log, (“- + 1) ~ 2x% (xl + I)logc (xz + 1)
X B .\‘2(x3+ l)
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() e* log, (e" + I)-i-
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(k) (ngU A+ 1)€xi°’3k‘ x

) il (© 05 (d)-0.25

8 y=x—lLy=1-x
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x The gradients ave equal,

[N}

¥
P)x-2y-2=0

100 A =xlog e=x,50y= log, (¢") is the same as y = x; gradient

—

X
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donzaim x> 1
tangentaty=2: p=y -2

T M o e e e - - —

@ x=In2=0.693
log, 7-3
(O)xw-i’—'zi-—=m0.527 (d) ¥ = £1+1n10 =~ +1.817
@y=log.(x* -1)~1lo

dy 3’ 1 {ﬂ 20 +1 )
dy P o1 x (-1
(b)flx) = log, (¢" (x+2))=x+ tog {x+2)

SOy — 1
I (.x)-1+x

+2

©)y= log, (Jal(x+1Y) = %logc x+5log, (x+2)

dy_1 5 (: e )
T2y T x+l 2x(x+1)

(b) x = 1983 _ 536

14

15

16

{d) fix) =log, ( e"\/—%x ] =log, (e +x)— -% log,

__e "kl 1 22xe"'+x—e"'.
fe= Yy 2% ( 2x(e* +x) ]
(e" +1)
(x)=lo [l—mJ
(e} g(x)=log, e
= 3log, x+log,{e® + 1)~ log, (™ + 1)
3, e e
I’_‘\j = =4 - -+ -
£l Yot e+l

{f)}’ 10“ \4"\, Sml

f};z__;+cosx+ 2¢"
de  3x  sinx

Iogc x+log, sinx — 1ogc{i - 2e%)

—_-i-cotx-z-
1—2¢%  3x 1-—

26"'

@22 (B +3* I3 (©—— (d )E+m-~—

i 2 aln3
X . 2 l
@4 2+ Ind) Ha? ( og;)u+1 5)

() 2Y{xln2~1)

X° X

1-2xInalog, x
(b) L= 2xIn

i)
xlna

2xIna,flog, x

{@~a"lna my=a" (lnnlog” X+

(© 1-xlog, x % (Ina) o 1

xa*na

{e)m {f) 2x log, x(logzx-t-xx
2% xln2

winz)

_ (2x log, x)

" {In2)((in2)log, x +1)
@101 10)x - p+10(1 = In10) =0
(Byx+25¢In5-625In5-2=0 (C) Tangents parallel at (0, 1)

EXERCISE 134
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(@) er”l (o) 4(3“ + 2&')(3" +x° }3 Qe+ ¢

(e)____ Jxa

ENF
1 Xty X+l x+nx
& (I + T)e = {%x e

(b) " log, x+ -

(e —asinxe™

{a) ™ 4 xcosx ™™
{C) -2sin(2x + 1 )e"terd
dy _ 750e7
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) (i},z.ozs}, (2;3,_ ,0.493)

Y = PR sinx=cosx, tanx= 1,
-

]
S 7. A A P -(§£)=7§=
Y= ,f(4) e 2,028, f ek 0.493

(C) f’(x) = COS.\’B““'T, g'(_\') = _gin x ™™

CHAPTER REVIEW 13
1 (a) cosx+2sec’2y  {b) —12sindx — 10cos 2x
-1

T
- = —-COs8ec” X
() cosx—xsinx  {d) e

- : . 2cos2x
(&) ~2¢7 (cos3x++3sin3x) () =222 2osex
2 (@) (x"+4x+2)" (b) 2e_x(1;llnx) ©

=2cot2x

.

e 2x+2

e
-3 : L L
pEpEw {8) €™ (3 = 7x - 3a%) M2:° *ix

3 (@9,6,0,-3,0,6,9 (b)t=sv="08 -

4 (&) 2xsinx+a’cosx (b wmm——mm-z’” Cosx + X7 sinx
cos Py

{C) cos x cos x -+ sin x (-sin x) = cos® x ~ sin’ &

sec X

( ) Zftanx
(&) 2x x (—sin {x)) = —2x sin (x?)

0 {2x+1)cosx ~ 2sinx
(2x+1)°

2x+2 Ax+1) )
5 (a = = == _
(}x'+2x+l {(x+1) x+1

1

o —xe' —log, xxe*  _ vlog, x
b e*log v+ 5. (g X — = 28
( ) g., ¥ ( ) e-.t xL,-\
{ch Xsect x e
tanx sin x cos x
i
@ (7x+_\) (x +log, x ) x3+1-logcx
X2 X

(f) 4x — 2 sin (& )+ cot x

6 (a)f(v) =log x+log, (tan x)

. H PO i
Plg=oesetaly L.
: R tan x X sinxcosy

{b) y=log, (' =6) - log (e7 1)

fz: 3x° e
v xteg oo
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([} fla) = % log, x+log_(cos x) - log (1 - sin x)

- i . -2
ff(x):_l»__sm.x smuosx W_I___an‘
. 2x  cosx 1—sin® & 2x
OR
fxy=log, \FCOS X log, ‘/_LOS X =log, x—log, (cos x}
—sin® x cos* ¥ i
f"(r\‘)="—“ﬂi=—l—+t1n x
) 2y cosxy  2x

7 @x 103 +x1n10) {b)cosx + Tina

(\{lna) log, x —I)

D

©)2'n24+3" In3+4"In4 (d)

xlna(log, x)?

CHAPTER 14
EXERCISE 14.1
1 A,C
2 flxy=2m-2 3

fix)

f

% [oo g ¢ 2 *

4 flv) 5 fx)

oy 3 * 0 s x
Filxy=2x-5

(@x<25 bx=25
Cyx>25

P

]
0 ) ;\ x
x = 2; positive, negative

7 @x<-15 (b)x> 1.5 {cjx=-15
8 (@ f(x)=3+-12x+9 bir<l,x>3
{

C)l<x<3 (dix=1
9 {@realx (b)none (c)never
10 (a).x:—%,] (b)x<~%,x>1 (c)««%<x<§

EXERCISE 14.2
1 (a) Frla)=2x-6
D) (3,~1) minimum turning point
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