MATHEMATICS 151
Assignment 8, due Monday 19 July 1999
Section 3.2 (pg. 208):

2. f is one-to-one since horizontal lines never meet the graph more than once.

4. f is not one-to-one since there is a horizontal line which meets the graph more
than once—in fact, in infinitely many places along a line segment.

6. f is one-to-one since horizontal lines never meet the graph more than once.
8. f(x)=x2- 2x+5=(x- 1)2+4 is not one-to-one, since f(1+h)=1f(1- h)=h2+4,
10. g(x)=|x| is not one-to-one since g(- x) = g(x).

16. If f(x) =5- 4x3 then f is decreasing and can never take the same value twice.
Write y =5 - 4x3 and solve for x—]3’54y.

Interchanging x and vy, the inverse functionis y =f- 1(x)Ju

4

18. If f(x)=x2+x= (x + %)2 - % , X3 % f increases and never takes the same
value twice. Write y = x2 + x and solve for x :ﬂ@: - —; —‘/ﬁ/
But we must have x3 - % SO X =- §1+—;M
Interchanging x and vy, the inverse functionis y =f- 1(x)—-—+— 1+4x
y

20. (a) f(x)=6- x is decreasing hence
one-to-one. The domain and range are (- ¥, +¥).

(b) f(x)=-1 hence g'(a)= 7 (gl(a)) =- 1 y=fx)=9(x)=6- x
If a=2, g'(2) =- 1. Compare with (d).

(c) fy=6-x, x=6-Y.
Interchanging x and vy, f-1(x) =g(x) =6 - x. X
The domain and range of g are both (- ¥, +¥),
the same as the range and domain of f.

(d) Since g(x)=6- x, g(x)=-1 and
g'(2) =- 1. Compare with (b). For Exercise 20

(e) See graphsof f and g to the right.




22. (a) f(x)=v/x- 2 isincreasing. y

Hence it is one-to-one.
Its domain is [2, +¥); itsrangeis [0, +¥). y=g(X)=x2+2
iy = L V(A — - x30
(0) F()=57—. so g(a)=2/g@)- 2.
Since f(6) =2, g(2) =6.
So ¢'(2) =2V6 - 2 =4. Compare with (d).
(C) |fy:\/ -2, X:y2+2. y:f(X):\/X-Z
Interchanging x and y, f-1(x) =g(x) =x2 + 2. ©, 2)
The domain of g is [0, +¥), the range of f;
the range of g is [2, +¥), the domain of f. 2, 0)
(d) g'(x)=2x and g'(2) =4.
Compare with (b). For Exercise 22

(e) Seegraphsof f and g to the right.

40. sin(x +2p) =sinx, hence h(x) =sinx is not one-to-one on (- ¥, +¥).

h(x) = sinx is increasing on [- p/2, p/2], hence it is one-to-one there.

Let y=sin-1x, so x =siny. Differentiating with respectto x, 1 =(cos y)-%\ﬁ , SO
dgin-ix= =L - L

dx dx cosy cos(sin-1x)
- 1<x<1. (Note that 1 =cos2(sin-1x) + sin2(sin-1x) = cos2(sin- 1x) + x2, so
cos2(sin-1x) =1- x2 and cos(sin-1x) =+/1- x2. Butsince - p/2 £ sin-1x £ p/2,
cos(sin-1x)3 0 and the + sign must be correct.)

=ﬁ provided cos(sin-1x)t 0O, i.e. provided

Section 3.3 (pg. 214):

4. logg4 = % since 8213 =4,

10. log;108 - log; 4 =log; 1%8 =log;27 =3 since 33=27.

14. e3|n2 = (e|n2)3 = 23 = 8.

36. 2x-5=3 isequivalentto x- 5=log,3 = :r% orto x=5+1log,3=5+ :272

46. Inx +In(x - 1) =1 is equivalentto In[x(x- 1)]=1, x>0, x- 1>0. (The

inequalities must be included, since it is possible for to have x <0, x- 1<0, but

X(x - 1) >0, andthen x and x- 1 do not have logarithms, while x(x - 1) does.)

1xv1+4e _1 Lyl+de
2 27 2

. However we must

Thus we solve x(x - 1) =e, obtaining x =



since it is negative and has no logarithm. The only solution is

J1+4e
>

1 \ﬁ+4e
2

reject - -

X_1+\/1+4e
2

=1y
2

66. lim In(sinx) =- ¥, since Ilim sinx =0, the limiting value of sinx being
x® 0* x® 0*

approached from the right so that In(sinx) is meaningful when x is close enoughto 0
but on the right.

74. 3-t=t({t+1)(t- 1)>0 on (- 1,0)E (1, +¥) so the domain of G(t) =In(t3- t) is
(- 1,0)E (1, +¥). But t3- t=t(t2- 1) takes on all values in (0, 24/3/9] for - 1<t<0
and all values in (0, +¥) for 0 <t<+¥, sotherange of G(t) =In(t3- t) is (- ¥, +¥).

80. y= 1_*2 with domain (- ¥, 0)E (0, +¥).
v @A-e¥ex- (1+eN(-eX) _ 2eX L . )
y' = (1- e = 1. e >0 so the function is increasing on (- ¥, 0)
and on (0, +¥). Since Ilim L+et =1, Ilim 1+et =+¥, Ilim Lret . ¥,
x® -¥ 1- e x® 0 1-eX x® 0+ 1- eX

. 1+eX . e X+1 _ . . N

and lim = lim — =- 1, the range of our functionis (- ¥, - 1)E (1, +¥),
x® +¥ 1-eX xe+¥ e *-1

the values in (- ¥, - 1) occurring when 0 <x < +¥ and the valuesin (1, +¥)
occurring when - ¥ <x<0.

1+eX -~ ~ ~ -1 - 1
:1_eXUY'YGX:1+eXU ex(y+l):y-lU eX:hUX:”‘]h_
So the inverse function has y =In i& with domain (- ¥, - 1)E (1, +¥) and range

(- ¥,0)E (0, +¥).
Section 3.4 (pg. 221).

2. f(x) = cos(Inx) with domain (0, +¥), so ' (x) =- ™™ yith domain (0, +¥).

6. f(x) =v3- 2x hasdomain (- ¥, log,3] = (- ¥, (In3)/(In2)].

F(x) = 2‘/% X- 2XIn2) = - 33_1”2‘2 has domain (- ¥, log,3) = (- ¥, (In 3)/(In2)).




8. If y=In(ax), y'= aflx a= % and y"=- i assuming at 0.

Alternatively, y=Ilna+Inx so y'=0+ % = % . However this argument only holds for
a>0 and x>0. If a<0 and x<0 then y=In(ax) =In[(- a)(- X)] =In(- @) +In(- Xx)

'V 1 _1
andthen y'=0+ = (- 1) = |

sec xtan x +sec?x _ secx(tanx +secx) _
=secx and

10. If y=In(secx +tanx), y'=

sec x +tanx - sec X +tanx
y" = secxtan x.
12
_ 3u aBu+29
20. G(u)—InJ?)u_2 In%?)u g
—— 1 1aé3u+20 \,(3u-2)>6-(3u+2)>6_ 6 _ 6
G'(u)= = =- =
u+2¢ % %30 2y (3u- 2)2 (Bu+2)(3u-2) 9u2- 4

e3u-29
28. G(x) =5tanx so G'(x) =5@nx.In5.sec2x.

42. y= (sin X)cosx = gcosx:In(sinx),
y' = eCOSX"“(SinX)-[- (sinx)-In(sinx) + cos x- ?ﬁx -COS x]

COS

= (sinx)cosx e— (sinx)-In(sinx) +

Alternatively, Iny = (cos x) In(sinx).

x’ _ COS X C€0s2X

y (smx) In(sinx) + cos x Sinx - (sinx)-In(sinx) + " .

. cos & cos2x U
y :yg- (sinx)-In(sinx) + ~o -~ u (Sin x)cosx e— (sinx)-In(sinx) + ~o. - y

X2 +1 1 1
= > - == 24+1)- = +

60. y a1 X 1, so Iny =5 In(x%+1)- 5In(x +1).
y _ X 1

y_x2+1 2(x+1) "

1 U (R+1¥2é 1 u X (X2 + 1)1/2

y'= yex2+1 ) 2(x+1)H_ (X +1)12 8X2+1 ) 2(x+1)H: (X + 1)12(x2 + 1)112 ) 2(x +1)32°

_ (x8 +1)4sin2x

62. , SO Iny =4In(x3 + 1) + 2In(sinXx) - 1 Inx, x> 0.
Ix 3
y' _ 12x2 cosx 1
y x3+1 sin x 3x°
y = §12x2 4+ EOSX i“— (x3 + 1y sin2 x §12x2 COSX _1u_
Yeer1 ik b Ix Bx3+1 “sinx 3x#

=12(x3 + 1)3x53sinZx + 2(x3 + 1)4x- /3 cos xsinx - %x- 43 (x3 + 1)4sin2 x.



