CHAPTER 1

CaLcurus II

[ 1.6 Exercises

]

1.1 Calculate without calculator :
1) log,(16) 3) logy(1) 5) logs(5) 7) logs(8)
1 1
2) log; <E> 4) logs(—9) logyy §> 8) log,5(4)
1.2 Rewrite the following by using log(p), log(q) and log(r).
1 10
1) log(pgr) 4) log ( /qpr> 6) log ( Op 7“)
q
2) log(pa®r?)
5) log (22
3) log(100pr®) ) log 10
1.3 Transform the following by using the properties of logarithms, in one direction or
the other.
1) log ((a5\3’/5) /c) 3) 2+ 3log(a)
2) log ( a- \3/5) 4) 2log(a) — 5 log(b) + 3log(c)
1.4 Solve the following equations :
1) 10° = 9.56 12) log(0.52 — 3) = —1
2) 10% = —5 13) 2.8% =5
1) log(dr — 1) = -2 15) 100052 — 107+
5) 2log(z) = —4 16) log*(x) —log(x) =2 =10
1
7) 1032 = /10 18) 27°-8 = G
8) log(log(z)) =1 19) log(99 + log(8 + log(z — 1))) = 2
9) 2.2*—-9.2"+4=0 20) log(x + 1) +log(z + 5) = log(96)
10) 2* =10 21) log|x + 1| +log |z + 5| = log(96)
11) 1.03° =2 22) log, (0.0025) = 2
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CHAPTER 1 CaLcurus II

1.5 Answer the following :

1) Determine the derivative of f(z) = €3, g(x) =e™® , h(z) = €72 and
Z($) — esin(2x+3)

2) Determine the equation of the tangent to the given curves at the point whose
abscissa is given.

a) y=x—e* at x=0 b) y=e"2 at =3

3) Find the stationary point(s) of the function y = 7% — e*".

1.6 Determine the acute angle between the curves f and g at their point of intersection
1) f(x)=e""? and g(r) =e® 2) f(z)=e* and g(x) = 2>
1.7 Differentiate the following :
1) fx) = e 5 fla)= S L
) f@) =S

6) f(r) =0

3 _ 7 ) = ea:cos(x)
) S == ) @)
et — %
4) f(z) =372 §) M=o
1.8 Differentiate the following :
1) f(z)=In(2z —1) 5) f(x) =In(—2*+6)
1
2) f(z) = Inaz +b) 6) fl)=n(-)
x
3) f(z)=3In(z?) (Qx + 1)
7 =1
| ) @) =m (22
4) f(z)=In <3x - 1) 8) f(z)=1In(cos(z))
1.9 Determine the value of a > 0 so that the equation z* — 2x + 2log(a) = 0 has two
real solutions ?
1.10 Let’s consider the function f(z) = (2? + az + b) e®. Find the value of a and b given
that the graph of f has only one stationary point whose abscissa is 2.
1.11 Answer the following :
1) Determine the equation of the tangent to the curve y =In(—z) at 2 = —1.

2) Determine the equation of the normal to the curve y =In(2x —3) at = = 2.
1.12 Find the stationary point(s) of the following functions.

1) y=2a?—In(z?) 2) y=32°—In(22)
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1.13

1.14

1.15

1.16

1.17

Analyse the asymptotic behaviour (when x — +00) of the following :

D@ =2EEN ) - s 8 S =

) = Y 0= ) 0=
Analyse the following :

1) flz)=(z—1)% ¢ 3 fa) = In’(x)

2) flx)= (222 —4)-e* 4) fla) =~ i 3¢

1) f'(x) = 423 4) fl(x)=92*> —4x -5
2) fl(z)=2x 5 fl(r)=22>—-31x—4
3) fl(x) =102 — 82" — 1 6) f'(x)=1->5x—Ta3

In each case, determine the general expression for f(z) :
1) f(z) passes through (—4;9) and is such that f'(z) = 32° + 1z + 1
2)  f(w) is such that f'(z) = 152% — 62 + 4 and f(1) =0

Calculate the indefinite integrals here below :

1) /4:1:d:c 7) /%xgdx 12) /%dx
2) /16&1j 8) /%dx 13) /e3md3:

0 [ork—2w-5dr  14) [erar
5) [t 10) [alet2)@-2)de 15) [ ar

6) / Bt 11) / VT de 16) / sin(5z) dz
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CHAPTER 1 CaLcurus II

1.18 Calculate the definite integrals here below :
) [ata 6 [ La
2) /2 %x?’ dx 7) / sin(z) dx
13 0
8 92z +3
; VETy
3) /O 129/7 da 8) [1 N
8 1 In(2)
4) /1 = dx 9) /0 2e! 727 dg;
2 1
5) / % + 2% dx 10) / @2 gy
1 0
1.19 Calculate the following :
1 In(9) ~11 8
) [etde 3 [P erdr 5 [ —dr 0 [ VEde
-1 1n(3) -3 X 0
9 1 31
2) / @ g 4) / a® dx 6) / dx
-3 0 1 x—3
1.20 We consider the function f(z) = %™ — 3z + c.

1) Determine the value of ¢ so that f passes through the origin.
2) For ¢ = —1 compute the coordinates of the stationary point.

3) For ¢ = —1 determine the value of (%, f(z)dx

1.21 Answer the following :
1) Calculate the area under the graph of f(x) = z* + 5 from z = —1 to z = 1.

2) Determine the area between the z-axis and the curve f(z) = 22 — 5 from
r=-3tox=2.

6
3) Calculate the area under the curve y = — between z =1 and x = 2,
x

4) Calculate the value of the area delimited by the curve y = e¢**, the axes and
the line z = 2.
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1.22 Answer the following :

b1
1) CalculateA:/ — dx
1T

1
2) Find the value of b so that A = 5

3) Calculate the value of A when b — +o0.

1.23 In each case, determine the area of the shaded region :
\f(m) =328 +5 /
A
9 A \
i f(z) = cos(0.52 + 1)
7 4
4 4
3 4
2 4
1 g
1.24 In each situation, plot the graphs of f and g on the same coordinate system, hatch

the surface delimited by the two curves and determine its area.
1
1) f(x) = 5202 and g(r)=4—=x
L, L,
2) f(x):1+§x and g(x):3—§x

1.25 In the first quadrant we consider the area bounded by the axes, the line y = 8 and
4 — z?

the graph of the function f(x) = . Sketch the situation and calculate the

value of that area.

2

1.26 Calculate the value of the grey area :
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1.27 Here opposite is represented the curve A A
y = v4x + 1 as well as the normal line to
this curve at the point A(6;5).

1) Determine the equation of that nor-

mal line.
2) Calculate the value of the grey area. \:
1.28 Determine antiderivatives of the following functions, by using the integration by
parts :
1) f(x)=x-¢ 4)  f(x) = 2?sin(z) 7) f(z) = 2*In(x)
2) f(z) =In(zx) 5) f(z)=xzlIn(z) 8) f(z)=e"-sin(x)
3) f(z)=a% 6) f(z)=x2(1—x) 9) flz)=zvzr+1
1.29 By substitution, find an antiderivative of the following :
1) f(z) =cos(2z+1) __ ¢
9 )= o
2) f(z)= (22 +5)*
) 2z +1
3) f(x)=sin(=bzx + 3) 10) f(z) = o ——
4)  f(x) = sin(x) cos(z) in(V/E)
5 f(x) =axe™ 1) f(z) = NG
_ 2,8
O Ja) = 12) f(a) = 2(1 - 2%’
3
7 =
) f@) 1— 3z 13)  f(x) = xcos(wz?)
1
8) flz) = nff) 14) f(z) = 23V1 + 24
1.30 Find an antiderivative of the following :
2% — 5x + 7 S5x% + 4x — 8
1) f(ﬂf)—T 2) flz)= —
1.31 The antiderivative of
1) f(z) = (22® — 3x + 1)e” is of the form F(z) = (az? + bz + ¢)e”. Find it !

w N

) )
) )
) f(z) = (=52 — 22 + 7)e** is of the form F(x) = (ax? + bx + ¢)e*®. Find it !
) )

4)  f(z) = 3cos(z) + 7sin(z))el — z) is of the form
(

acos(x) + bsin(z))e *. Find it !
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1.32

1.33

1.34

Here opposite is represented the curve
y = (1 — 4z)° + 20x. Prove that this
curve has a minimum located on the
y-axis. Then calculate the value of
the grey area.

Here opposite are partially represented
the graphs of f(z) =2 and g(z) = V/x.
Calculate the grey area.

What must the height of that rectangular tar-
get be so that a dart thrown randomly has the
same probability to hit the target above and
below the curve f(x) = sin(z) +2 ?

\/

\
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[1.7 Solutions

]

1.1

1.2

1.3

1.4

1.5

1.6
1.7

4 3) 0
-2 4) o
log(p) + log(q) + log(r)

log(p) + 21log(q) + 3log(r)

2 + log(p) + 5log(r)
5log (a) + 3 log (b) — log (c)

%log (a) + % log (b)

r =1og(9.56) =2 0.98 9)
@ 10)
r = 10%° = 316.23

11)
r =18 = 2525

12)
x = +0.01
z=-05 14)
r = 10" 15)
f(2) = 36" g(x) = o
y=—xr—-1 y=-2a0+7

P;(—1.39;6.62) maximum
o = 40.40°

f(z) = e =% (—2* + 2z)
f'(z) = 31In(5)53*+1

;o ef(x 1)
J'w) = (x +2)?

f'(x) =37 2*(In(3)x + 3)

5) 1 7 3
6) - 8) 4
4) Llog(p) —log(q) — Llog(r)

log(g) + Tlog(r) + log(p) — 1

)
)
6) 1+ 5log(p) + 3 log(r) — log(q)
)
)

3) log (100a?)
a203
4 log< \/E)
I = 2 To = —1 16) Ir = 100
Ty = 10_1 = 0.1
r=—1-2332
log(2)
]_7) T2 = +2
_ _log(2) ~
T = e003) — 23.45 18) 10 = 42
v =062 19) z =101
lo 5 ~Y
T = hﬁég) = 1.56 20) =7
x = 500 21) =7 1x9=-13
r=-1 22) x=0.05

hl(fL') — _283721 Z/(ZL‘) — 2COS(2I‘ + 3)esin(21+3)

Py(0;-1)

minimum  P;(1.39; 6.62) maximum

2) a2 10.30°

2e”

5 fl(z) = e +1)
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1.8

1.9

1.10
1.11
1.12
1.13

) )= 5 5 [ =

Y S = o 6 fle)=—1

) e FCR
1) fl(x) = 3;;’1 8) f(x) = — tan(z)

a €]0;/10]

y=-3z+n(})-12-32-210 2) y=—fo+1
MIN(-1;1)  MIN(1;1) 2) MIN(1; —0.19)
Jim J@)=0 i f(a) =0

Jim =0 lim fx) = oo

Jim f@) =0l fr) = oo

:v1~i>l;noo f(x) can’t be considered xl_l)ijoo f(z)=0

Jm f) =3l ) =2

Jim =2l f@)=1
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1.15 1) f(z)=a*+c 4) [z
2) flx) =22+ 5) fla
3) fla)=2"—2%—z+c 6) flz
1.16 1) f(o)=1la"+ 112 -21 2) f(@)
1.17 1) 2%+ 7) 2+
2) z+c 8) —iz7?+¢
3) 9z +c 0) 2% —a?—5atc
4) ax+c
5) atv+c 10) gt =20t
6) tS+c 11) 327 +c
1.18 1) 39 4) 3 7 2
2) 5 5) 2 =675 8) 16
3) 144 6) =075 9) fe
1.19 1) €1=235 1)
2) g§§;§§g§17’916.2
3) 6 5) 111(%);—1.10
1.20 1) c=-1
2) 5(1.85; —2.55)
3) I=12
1.21 1) A=104 3) A=
2) A16.24 4) A=
1.22 1) A=-141 2) b=2
1.23 1) A=1 2) A=432

33 — 222 —br 4 ¢

— 3 —da+c

_3
2

2_ 7

4

4

i i

5a% — 3a% + 4z — 6

12) 227 +¢

13) e’ +c

—e " +c

14)

15) —ie32 4 ¢

16) —1 cos(bx) + ¢

1 ~
ey 1.44

10)

2.04
6) In(3)=-070
7) 12

T

4

26.8
3) A=1
3 4=3
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1.24

1.25 A=38

1.26 A =047

1.27 1) y=-32+20 2) A=2583
1.28 1) F(z)=(z—1)" +c

2) F(z) = z(ln(z) — 1) +¢

3) F(x)= (2> -3z +4)e" +c

4) F(z) = 2zsin(z) — (22 — 2) cos(z) + ¢

5) F(z) =% (2In(z) — 1) + ¢

6) Flz)=—-i(1-2)P@@+i1l-2)+c

7) F(z)=1*Bn(z)—1)+¢

8) F(x)
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1.29

1.30
1.31

1.32
1.33

1.34

F(z) = iIn*(z) + ¢

F(x): 114 e + ¢
Flz)=In|2?+ 2 +4| +c

F(z) = —cos(y/) + ¢

F(z) = —5(1— a2 +c

F(z) = & sin(m22) 4 ¢

F(z) = é(1+x) +c

F(z) =222+ Y2 —2n[3z—1|+c
F(r) = (=32 + 2 + )™ + ¢
F(z) = (=5 cos(x) — 2sin(x))e™
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