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Note that for z > 0
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According to Exercise 14 and the Arithmetic Rules for differentiable functions, the function f is differ-

entiable and for x > 0 ) .

flle)=352 5 +102° =
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We introduce the functions f on (0, c0), defined by

and the function g on (—1,00), defined by
9(x) =1+ x|z

Then h(z) = f(g(z)) for all z > —1. In other words: the function h is the composition of the functions
f and g. Note that f is differentiable on the interval (0,00) and that g((—1,00)) = (0,00). So if we can
prove that the function g is differentiable on the interval (—1, 00), then the function h is differentiable on
the interval (—1, c0).
In order to prove that the function g is differentiable we note that

1-2% if-1<z2<0

g(z) = . .

14+2 ifz>0.
In view of the Arithmetic Rules for differentiable functions, the function g is differentiable for z > —1
and z # 0. For z # 0

g9(x) —9(0) _glx)—1 1+azfzl-1

= |xl.

x x x
Hence,

lim
z—0

g(z) —9(0)

= lim |z| = 0.

z—0
This means that the function g is also differentiable at 0 and that ¢’(0) = 0.
So the function g is differentiable and

2z if-1<zx<0
gd@)=10 ifz=0 = 2|z|.
22 ifx>0

According to the Chain Rule,

W (z) = f'(g(x) - o'(x) = 2L+ zlz]) *[z].



8.18 The function cos restricted to the interval [0, 7] is strictly decreasing and therefore invertible.
According to the Inverse Function Theorem, the function arccos is differentiable on (—1,1) and for
Yy e (_17 1)7

1 1 1 1
arccos’ (y) = = =—

cos’ (arccos(y))  —sin(arccos(y)) T \/1 — cos? (arccos(y)) 1—y2

8.19 Since, for = > 0,

w

h(x) = d2? = dav/z,

the function h is the product of the functions f and g on (0,00) defined by f(z) = 4z and g(z) = V/x,
respectively. Since the functions f and g are differentiable, the Product Rule implies that the function h

is differentiable. Furthermore, for > 0,

1 p—

W(z) = f'(z) g(z) + f(z)  g'(x) = 4z + 4z - NG 6/
This implies that for all x > 0,
Ep(z) = h'(z) - ) 61/ i 3
8.21 (a) Since, for p > 0, r(p) = p - d(p),
() = d(p) + pd (p) = d(p) + &' () 55 - dlp) = d(p) [1+ Bap)]
(b) By using part (a), it follows that
/ p _ p_ _
B) = 1'(p) - s = ) [1+ Ealp)) —Ls =14 Eut).
8.22 (a) For -1 <u <1,
’ o 2u n . . 3 7U2 2u 1 (—9u
W (u) = (10A)*" In(104) - 2- /1 + (104) 7?)@ (—2u)
B 2, 610(10A4)(1 — u?) — 2u
B
(b) For all k # 2,
1
(2k — 4)——— - 26k — /(bk)2 + 3c2 - 2
Jon 2./ (bk)? + 3¢?
(k) = (2k — 4)2

(2k — 4)b%k — 2[(bk)? + 3¢?]
(2k — 4)21/(bk)? + 3¢2
_20%k? — 4b%k — 2(bk)? — 6% —4b%k — 6¢

(2k — 4)2,/(0k)2 + 362 (2k — 4)2/(0k)2 + 3c2




(c) For all u,

f’(u) - 1 —2u - —2u
b (4w (4w 4l
(1 +u?)?
(d) 1 2 h
tan
C'(h) = ————— - 2tanh - = = 2tanh.
() 1+ tan®h M s h cos? h +sin? h an

8.23 As f(1) =5 = f(—1), the function f is not invertible!

1
10.1 (a) Take a =0,b=1, f(t) = 7 and p(z) = 322 + 1.
(b) An antiderivative of f is the function F defined by F(t) = 2+/%.
(¢) As ¢'(x) = 2, we obtain
b

1 x 1 ! 1 /
/0 7mdx:€A 7?:2—1—1 ; m@(:ﬂ)
:%[ gp(:v)} :%[WT:%.

0 0

~6:cd:c:% dx
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11.2 (a) Take a =0,b=2, f(t) = 7 and p(z) = 2z + 1.
(b) An antiderivative of f is the function F' defined by F(t) = Int.
(¢) As ¢'(x) =2, we obtain

S| S| 21
/ dx:%/ ~2d:c:%/ —— P (x)dz
o 2x+1 0 2x+1 o @)

— %[ln <p(a:)}z = %[1n(2:v + 1)}

2 1
— Lns.
o 2™

11.4 (a) In order to evaluate the integral
1 22
J =
1 V2349
we introduce ¢(x) = 2% +9. As p(—1) = 8 and ¢(1) = 10, the Method of Substitution leads to

1 2 1 1
T 1 1
%dx:/ 7~3x2dx:/ —— Y (z)dx
/_1 Va3 +9 —1 3Vat 49 —1 3/ () ()

10 ) ) 10
_ 1,—2 244 _ 2 2

(b) In order to evaluate the integral
In2
/ e®(1+¢e")dz
0

we introduce p(x) =1+ e”. As ¢(0) = 2 and ¢(In2) = 3, the Method of Substitution leads to
In2 In2 In2
/ ex(l—l—ex)dx:/ (1+e”)-e”d$:/ o(z) - ' (z)dz
0 0 0

3 3
:/ tdt:[%tﬂ —4l_2=2l
2 2



