1. THE NATURAL LOGARITHM AND THE EXPONENTIAL FUNCTIONS

Exercices on Chapter 2

1 The Natural Logarithm and the Exponential Func-

tions

Exercise 1 :

Find f'(z) if
1. f(z) =In(2? 4+ 2z + 4),

2. f(z) =1In(|2 = 32[?),

37 =1 5)

B ([L'Z + 1)3(172+4)10
A flw) = (22 + 2)%(22 + 3)*’
5. fr) = (x+1)3(2x -3 13 ’

(1+72)3(2x + 3)2

Exercise 2 :

Use implicit differentiation to find 3 if

xZ

1. y* +1In(=) — 4o = -3,
)

2. y(a) = /(322 +2)Vor — 7

Exercise 3 :
Prove that

Exercise 4 :

f(x)zln(ili), —-l<z<l,
flx) = e,

f(.fE) _ ezln(m)

f('r) - 1267‘%37

Cyle) = (e + 1%e + 2%z - 5)7.

. xe! +2¢ —1In(y+ 1) = 3.

In | sec(x) + tan(z)| + ¢

In|csc(x) — cot(z)| + ¢

—1In | csc(x) + cot(x)| + c.

Find the equation of the tangent line to the graph of the function f(z) = x — e~
that is parallel to the line (D) of equation 6x — 2y = 7.

Exercise 5 :

Give the value of the following integrals with the indicate change of variable:



1
1. Evaluate /xe‘xzdx, (t = 2?%), 3. / dz . (t=¢e"),
o €*+1
4. / sin(mlnz)drx, (t=mnlnz).
. 1 1
2. Evaluate/sm(nw)dx, (t=1Inx),
x

Exercise 6 :
Give the value of the following integrals:

d 1
1. /2xf—7’ 5. /de,
2. /xgeg:”?’da:, 6. / e’ da,
(er +1)2
N /(2+ln(x))10dx’ ’
x

2 The General Logarithm and Exponential Func-
tions

Exercise 7 :
Solve the following equations for z:

1. logy(a*) +logy(2*) = 2logy(a2) =5. o & _ 1
3

Exercise 8 :
Find f'(z) if

1. f(x) = cschQ( r—1), 8. f(z) =20+,

2. f(z) = sinh(2zx)csch(3z), 9. f(z) = plat+a?).

. f(z) =log,

3. f(x) = loga(r), o ) — (5.

4. f(x) = logs(z® + 1), . s

5. f(z) =log,o(3z + 1), @) =67

6. f(z) = logw(x +4), 12 f(z) = (2% + 1),
7. f(z) = 13. f(z) =2,
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14. f(z) = logy(secx + tan ), 19. f(z) = (3sinhz + cosz + 5)@*+D),
15. 1 N
f(x) =In(z + Va2 — 4), 20, fa) = (¢ + 1)@,
16. f(z) = In(z + V4 + 22),
17. f(x) = (x +4)(x +1) 21. f(z) = x2($2 i 1)(9034_1)'
18. f(x) = (smx + 3)(4cosx+7)’

Exercise 9 :
Give the value of the following integrals:

1. /?fdx, < > T
o Viea
0
2. / 3%dx, 9 / dx
- . Va8 —1’
27 4 1)2
5 /(2#@’ 10 / <4
@ .| —Y——dx
ver —1
5tan( )
4. /de' 3 2 3
cos?() 11. /e “sec”(2 4 €)dx,
5./ a—
lL+e 12. /1OC°SIsinmdm,
1 T
6. / ¢ - dw, )
o L+e* 13. /a:mx .
7.

< dx
Vit

3 The Trigonometric Functions and their Inverse
Functions

Exercise 10 :

Compute d—y for each of the following:
x

l.y= sin_l(g), 4. y = cot_l(g),
T

5.y =sec (%),
2. y= COS_l(g), 2

3. y= tan_l(%),



Exercise 11 :

Simplify each of the following expressions by eliminating the radical by using an

appropriate trigonometric substitution.

x
| —
V9 — 22
9 3+ x
C V16 + 22
-2
3.

a2 — 25

Exercise 12 :

1+

4 —— T
Vaz 42z +2

5.

2—2x

VaZz — 2z -3

Find the exact value of y in each of the following

1
l.y= 33in‘1(§) + 2cos_1(§),

-
ﬁ’

3
3.y =2sec ' (—2) + 3COSl(—\/7_),

2. y=4tan '(—=) + 5cot(

Sl

4. y = cos(2cos(x)),
5. y = sin(2cos™(z)).
6. y =cos'(—3),

7.y =sin! \/757

8. y =tan"!(—+/3),

Exercise 13 :
Prove the following identities

L sin"'z+costa =12 Voe[-1,1]

2. tan 'z +cotTlx =3, VreR

3. tan 'z +tan'(2) =%, x>0.
Exercise 14 :
Evaluate the following integrals.

9.

10.

11.

12.

13.

14.

15.

16.

17.

ctan'z 4 tan~!(1) = -2

.sectx + csc™

y = cot™ (=4),
y = sec”! (=v/2),
y =csc ! (=V2)
y=secl(~ 2),
y=csc (=),
y = sec”!(—2),
y =csc ! (-2),
= tan (3}
y = cot™'(—/3).

lx:ﬂ'

[_17 1]



3. THE TRIGONOMETRIC FUNCTIONS AND THEIR INVERSE FUNCTIONS5

etan™ 'z o2
1. / T2 dz, 4. / 1+€2xd:c,
psinla 5. /ex cos(1 + 2e%)dx,
[ .
6. x—ﬁdm

3. / S cos (21 de,



