CHAPTER 1

PRECALCULUS

[ 1.31 Exercises

]

1.1:

1) 2—5-44+18+6
2) 2-(5-9)+ (—4) —18:2

Compute without your calculator :

3) (V25 —3)0 —28:4+4(2+3-(—4))?

1.2 : Compute
5 6 7 13 36 85 34 2
) A=242-L 9y p=22.2 =22 4) D=
) 673 ) 24 7 D C=%'n ) 3-2
1.3 : Compute the following expressions and give your answer as an irreducible fraction.
1 1 2 1 1 1 2 3 4 5
1) A==+ |+ |- |=+= =——|z= |-+ |=—=
) a3+ [5+5-5+3] 9 c=3-[5-[i+[5 3]
1 1 2 1 1 1 2 3 4 5
9) B=- |- |2 |2 4) D=:—|24]2-|2-2
) 5-3-5-[5 -3 ) o-3-G+ -l
1.4 : Evaluate the following expressions with x =2 and x = —3.
1) A(z)=([(zx+5)x+3]z—8)z+3 3) Cz)=z(1—2a[l—-2(1—2a)])
2) Bx)=[(x+5)z+3](x—8)z+3 4) D(z)=(40—-1[30— (20+ z) z]z) x
1.5 : Are the elements {0; 0.2; 5; 7; 1/7} members of the sets

S={r|2?—-122+35=0}, T={x|7z =1} and U = {z|2?

1.6 :

We consider the sets A = {x € N* |z < 11}, B = {1;

—2x=0}7

2;3;4;5} and

C={rxeR|z=2n+1, n € N*and n < 5}. Describe :

1) D=A\(BUC) 9) E =

1.7

(AUC)\(AU B) 3) =

(A\C) N (A\B)

Describe the following sets using the interval notation. Then, represent them on the

real number line and finally describe their complementary set.

1) A={z|r€eRand —3 <z <5}

2) B={z|reRandz <1}

_1}

)
)
3) C={z|zeR|z>3o0rx<
1) D

5

D

7
8

E={z|zeRand|z| <8}

F={r|reRand1 < z? <5}

)
)
) G={z|zr€Randz > 10}
)

H={z|zeRand|xz| >4}

1.8 :  Write the number 0.18 as a irreducible fraction.
1.9 : Convert a=0.043434343... and b= 0.120234 to fractions.
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CHAPTER 1 PRECALCULUS

1.10 : Compute and simplify as much as possible.

7 3 2 1 1 1
1 A:1—<———>:<— —> N G=-—- —
) 5 4 3+5 ) b be
13 5 7 5 r—y
2 B=3—-(——=]:(=4+-= 8) H = — (1 —
) 3 (2 3) (3*’6) ) syl Uit )
1 2 1 2
3) ¢ <2+a>'<1+a) ) r—1 22—z
141 1 xr— 2
a+ — .
4) D:l_% 10) J_Q—x 4
4
1 1 m*—1
ab T ac 1) k=
) B Py
ab be
2t 1 ° -2
F = 12) L=+—7
6) TR — 5+2

1.11 : Simplify by extracting the greatest number from the root.

1) A=+12 2) B=+/T2 3) C=+/216
1.12 : Rationalize the denominator of the following fractions and simplify whenever it is
possible.

! ¥

) A=— 7) G=

% SRV
2) B:%% §) H— V6
V3 + V2
12

3) C=—%—V27

1) D= 63—V VTS

i E—3m_5\/ﬁ 10) J:7+2\/ﬁ_7—2\/m

) B= = — VZ+v5 VBB

6) F:M 11) K:\/5+\/§_\/5_\/§

V12 VA 1++5

1.13 : Simplify :
1) A=\5-2/3.\/5+2/3 3) C=1/6—-2V5+/6+2V5
2) B=1/5+ 21 +1/5— 21

1.14 : Show that v6 — v2 =22 -3
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1.15: Simplify :
1) A= (27"

2 )
6) F = <1253:L’_1y2>
7\
2) B=|{—
w3 1 13\72
) G = (a3 <a4b2>
3) C = (100r3s71) : (4r—2s%)
3 V2
\/TY 8) H= 64
4) D=
y\/E a§ 2\ 2 %
0) 1= ((a)")
5 E=+vc ¢ Jaz
1.16 : Simplify :
4
1) A=a*-a® 5) E= % 9) I=(—a) 14) N = (ab’c3)™
2) B = {L'725 l’14 6) F = b4n77_bfn+7 10) J = (_x6)4 (—(1,)6
. 15) 0=
5 11) K = (b 8x2)* _q)?
3) C = T A ) G = 32’76” ) (a ) (—a)
z 12) L = (—3z%)?
no o® 6 P (_a)4n+3
4) D= 5 8) H= o 13) M = (z73y5)3 ) (—an)*
1.17 Simplify :
5\ —4 434\ 3 n—lbn 2
1) A= a a*b 5) B = (a 21
bs c’ (a2b2)"
_ —Qb—lo a4b_3
23\° (2227277 6) F="2
Ve (.17) ( g ) | At ()’
2 7) (16374?/2)
_1 5. \2 =
3) C = (81 2 . (3;(;)3) . (y 5xy> <4x2y)2n—1
4, 3\n 6. p—12 . ,24)3
y o= O g = VT
(z2y*) (272 y)
1.18 : Simplify :
3a 4b 2131
D A= 35 5) =L
abn—3
x‘ J— é
2) B=—2% 1
1-2 4a=%\ 2
x F —
0 7= (52)
3) C=ay/ay/ar/a
a+2  a—2 (a)° Vo
_ _ 7 G= 5
YV P=5, "6 26 ) Vb-as  Va
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CHAPTER 1 PRECALCULUS

1.19 : Expand the following products.
1) A= (3a+2b)(2a+ 3b) 3) C = (a+2b+3c)(3a+2b+c)

2) B=(5r+4)(9—1lx) 4) D= (x—-5y+2)(2z+y—2)

1.20 : Using special products, expand :

1) A= (3z+2y)? 5) E = (4z — /6y)? 8) H = (x—3y)?

2) B=[3(z 2

) B=Blety) 6) F—(r+)(— ) 9) 1= (32— y)3c+y)
3) C=3(z+y)? z z

4) D= (a+b+c)(a+b—c) 7) G=(V2—5)? 10) J = (2a + 3b)*
1.21 Complete :

1) A=422+4 ..+ ...= (... +5) 5) E=64+..+92 = (... +...)°

2) B=...+1dz+ .= (x+..)° 6) F=..—1204+4=_..—..)°

3) C=2a%— ... 4100 = (... —....)° ) G=22—16= (.4 ...) (. —...)
4) D=Bz+..)" =+ . +25 8) H=.. —24zx+ .= 2zx—..)"

1.22 : Simplifiy the expression (z + 1)* — (z — 1)?, then calculate 10001% — 99992
1.23 : Solve the equations 2 —5 =0, 2> + 3z = 0 and (x — 3)*> —3 = 0.

1.24 : By completing the square, solve the following equations.

1) 224+32—-4=0 3) ¥®+4r+4=0 5) ar®+br+c=0
2) 22 +3x+4=0 4) 222 -5 +2=0
1.25 : Factorize the expressions above and then deduce the value(s) of x for which they

are equal to zero.

1) A(x) =2 +6x+9 6) F(r)=92>+12z+4

2) B(x) =42 — 4z +1 7) G(z) = 22° — 18z

3) Cz)=2*-121 8) H(x)=(2x+1)(z—2)+z(2x+1)
4) D(z) =% — 10z + 25 9) I(z) = (22 + 1)(z — 5) + 2z(x — 5)
5) E(z)=162*—1 10) J(z) = (22 — 5)(2% — 1) — 4(z — 1)

1.26 : Factorize :

1) A(z) = 42* + 4oy + y? 4) D(z) = bzy® — 10zy* + dzy
2) B(z)=2*+8x+16
3) C(z) =2* — 4y? 5) E(z) = (2*—1)(32* — 4)
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1.27 : If A >0, the expression ax? + bxr + ¢ can be written like a(z — x;)(x — z4) where
71 and x5 are the roots of ax® + bx + ¢ = 0. Prove the Vieta’s relations 1 + x5 = —b/a and
x1 - X9 = c/a.

1.28 : Solve:
1) 2522+ 10z +2=1 3) 2 +kr—k>=0 5 ar’+(1—a*)z—a=0
2) 222 +5x—-3=0 4) 22 -23r+1=0 6) 2*—1623=0

1.29 : In each case, determine the value of the parameter d so that the equation has a

unique solution.

1) 322 +dx+d=0 3) 2 +2x+d=3
1
2) 2% +a+2=da 9 S+’ +2=ds

1.30 : Simplify :

222 —x — 3 2+ x—2 (32% + 10z — 8) (5% — 9z — 2)

1)

— 2 3
202 — T +6 ) 22 —x—2 ) (5a? 4+ 16x + 3) (322 — 8z + 4)

1.31 : Look for all the integer roots of the polynomials P(z) = x* — 22% — 5z + 6 and
Q(r) = 2% + 2° — 3z + 9 among the divisors of their respective constant term.

1.32 : Determine, using polynomial long division, the quotient and the remainder of the
following divisions.

4 23_1 6—35 2
1) A:H—x 3) _roorta
2 —1 3 + 3z
2) B:7x4—3x2+2x—4 R D:2x3—11x2+23x—26
22— 4 20 =5

1.33 : Look for all the rational roots of the polynomials P(x) = 42? 4+ 3z — 1 and Q(z) =
622 —z — 2.

1.34 : Without using long polynomial division or Horner, decide whether
P(x) = 23 + 22® — 2x — 12 is divisible by z —3, z+1 or = — 2.

1.35: Use polynomial long division to calculate the quotient and the remainder of the
following divisions. Check your result with Horner’ scheme.

2_9 1 249
1) A:x T+ 3) C:3x+x+5
r—1 T+ 3
_2x2+3x+4 _x3+2x2+3x+4

2) B 4) D

r+1 T+ 2
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1.36 :  Check that P(z) = 2(x+1)3(3z—5)*(2z+3)(2* — 32 +5) (222 + 2z +1) is completely
factored and give the roots with their multiplicity.
1.37 : Answer the following :

1) The polynomial P(x) = 4a? + 32z% — 92 — 72 is divisible by x + 8. Factorize completely
P(zx) and give the solutions of the equation 4z® + 32z* — 9z — 72 = 0.

2) Factorize completely the polynomial P(z) = —9z% — 922 + 4x.

3) Find a polynomial whose roots are 5, 3 and —13. Is there only one possible answer 7

4) Find a polynomial P(x) of degree 3 such that P(0) = 14, P(x) is divisible by z — 1,
r = —2 isaroot of P(z) and the remained of the division of P(z) by x —2 is —12.

1.38 :  Factorize completely the following polynomials. In each case, give the roots with
their multiplicity.

1) Py(z)=62>— 192 + x4+ 6 3) P3(z)=a2*+ 223 — 2 + 4z + 12
2) Py(z) =a2* —5x® —42® + 162 — 8

1.39 : Find a solution of the equation 223 — 52% — 4z 4+ 3 = 0. Then, factorize completely
the polynomial P(z) = 22 — 5z* — 4z + 3.

1.40 :

1) Determine the value of m such that the polynomial P(z) = 22%+maz? — 3z — 2 is divisible
by x + 2.

2) Given Q(z) = kx® + k?z* + kx — 4k?* + 6. Determine the value(s) of k such that Q(z) is
divisible by = — 2.

3) The remainder of the division of P(x) = 3z — 42? — 2px +8 by 2z — 4 is 6. Calculate
the value of the parameter p.

1.41 : Solve the following systems.

p | = 2 y—13(x2_2>:2x+1
x_%y:_l 3x—2<y3_5)_2y—4
1.42 : Fill in the blanks so that :
1) The two equations are equivalent : { 31’_—1—123; z 4—
243y =1

2) The two equations are incompatible : {
rT—__ y=__
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1.43 : The area of a rectangular field is 567m?2. The fence which delimits that field has a
length of 96m. Determine its dimensions.

1.44 : The area of a trapezoid is 360cm?, its height measures 24cm. One of its parallel
sides measures 2/3 of the other one. Determine the length of the parallel sides.

1.45 : Solve the following systems :

2r—y+2 =38 —r4+Ty+2z = 2 —r+ 3y =
1) —r+3y+2z = 2) 9r — by — 2 = 4 3) S5r—2y—2=10
r+y+3z =14 8r+ 3y = 2.5 3r+4y —z = 2
1.46 : Solve :
3
1) 42 —2>—-60=0 3) 28 +42°+3=0 5) x3_6_3:19
x
2) 2z* — 5% + 322 =0 4) 2%+ 223 — 242 =0

1.47 : Determine the lengths of the sides of a right triangle whose hypothenuse is a = /41
and whose area is 10.

1.48 : Solve
1) 2z+4/z(z+6) =8 3) Ve +3++Vr+1=5
9) V2T 7 +4=y10-3z 4) VT _3-Ti2=\r118
1.49 : Solve:
DT 2rx — 4 1—=z 5% 4 90
) 22— 2 . - -
) x2+9 ) x 2r — 1 ) 3) x—3+x+3 x2—9
1.50 : Solve:
1) |z—3] =4 3) |22 —4] =21
2) |2z —1| =|x+ 3] 4) 2% —|2x| =3
1.51 : Solve, in terms of z, the equations here below :
8 9 r+3
)6—2:1: 4 -3z )x—4
3x — 12
9) LT 2 l—2 2043 =
x—4 8) _ ——
4 3 2
3) 8z —2)(3z+4)=(4x + 3)(6x — 1)
4) ar+1=2r—a 9) —20° 1
or—1
5) (z+1)>—16=0
T
6) (a—x)(b+2)=0 10) 5a+2x:x—g
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1.52 : Some more equations to solve.
8 x—95 2

1 =6 7 -z

) T+ 2 ) dJr—15 =

2) Va?+T7=4 3) 2c—4 l1-—x _g

4) V2xr+3—-—vr+1=1 9) 2+v6—2=0

5) 2x—1:2$+1 10) |22 +3x—4|=|—-x+5]|
z+1 r—1

6) |—a+5|=|2z+3]| 11) —3+2- |4z —6|=11

1.53 : Find the solutions of the following inequalities.

1) 3z < —x+4 4) z—-5>4x+9

2) x—1<3z-1 5) —3z+4 < a?

3) 2r+2<z-5 6) —a®+4x > -5

1.54 : Prove that the equation 22 + pr — 4 = 0 has always two solutions, regardless the
value of p.

1.55:

1) For which value(s) of p, does the equation x? + (p — 2)z — 4 = 0 have a unique solution ?
9
2) For which value(s) of p, the equation z* + (p + 2)z + 1= 0 has no solutions ?

3) The equation z? + b = b(x — 2) has z = 5 for root. Determine the value of b.
1.56 : In each case, determine the values of d such that the given equation has no solutions.
1) 322 +dr+d=0 3) *+2x+d=3

1
2) 2% +x+2=dx 4) Z($+1)2+2:d1’

1.57 :  Among the expressions below, which ones are functions ? Justify.
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f: — N
r — y=a%+1
g: Z — Q
x»—)y:l
x
h: Q — N
T — y=2
10 N — R
T — y=x
j: N*— R

x — y=+a2+4+2xr—3

R — R
3

T —>y R
Q — Q

— =
x y 2 — 2
N — N

22+ 3x+2

v ys T+ 2
Q —Q

— oy =
v Y 2 —2

1.58 :  Sketch the graph of every function here below for —6 < x < 6. Then, find their
domain and range.

1) fi(z) =3

3 flo) = 52— 2)

4) fa(x) = p—

1

5) [fs(x) = [z =1

6) folw) = Vi ¥l

1.59 : A function f:[-12;12] — R has the following graph :

/\
e 4
/ :
42 i _d0 i 4 iod2f i 10 1;
1) Find the following images : f(—11), f(=7), f(=4), f(=1), f(1), f(3), f(9)

2) Determine the zeros of f.

3) Identify the following sets (use interval notation)

()
{reR[f(z)=2}

f([=12;12))

F(2;5)

{reR|f(z) >2}

4) Find the point(s) of the graph whose abscissa is the double of the ordinate.
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1.60 : Find the domain of the following :

1 = o 9 =
2 VT —95 6 r) =+2—-3x
) ( ) ) fG( ) ) 10) f10<x) =13 —a22—5xr—3
G LI P —
_ 7(;5) =
3) folw) = 2(5z — 3) (z=3)(x+4)  11) f(z)=vVa2—bz+7
1 1= x?
4) fu(z) = PR 8) folz) = (x — 47 12) fio(z) = VaZ =1
1.61 : Among the following functions, determine the odd ones and the even ones.
P —x+1 xt—1 5) j(z) =+v1—2a?
1 e _ j(x) = T
) @)= 3 hia) = o
2 +2 , T 1
2 = 4) i(zr) = — 6) kir)= ——

) 9(@) = 5 ) (@) z] ) k@)=
1.62 : In order to solve the inequality —25 > -2 which is equivalent to —25 — 2& > 0, we
establish the table of signs of the function f ( ) = % — f—fl = % By usmg the same
method, solve :

24 z+1 x-—1
1 >0 3 >
) (x+4)(x—1) — ) r—1" x+1
4a8 — 227 13 21z + 3
2) —— <0 4 <
) 3T — 5 = ) 2—xz = 3x+1
1.63 : Represent, in the same set of axes, the following lines :
1 1
1) f(z)= 57 3) h(z) = 5T~ 3 5) k(z)=3z+1
1
2) g(z) =gz +2 4) j(z)=—3x 6) m(zr) = —3
1.64 : TFind the equations of the line :
1) Which passes through O(0;0) and P(2;6). \i\{‘
2) Which passes through A(—1; —4) and B(7; —8). )
3) Which passes through C(2; —2) and whose gradient is 2. t \ R
4) Which passes through P and C. s-2zh f b2 3&
_o |
5) Opposite. .

1.65 : Find the equation of the line f such that f(4) =4 and f(—6) = —1.
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1.66 : Given the line f(x) = —2x + 1 and the point A(2;1).

1) Find the equation of the line g whose graph passes through A and whose graph is is
parallel to the one of f.

2) Find the equation of the line A whose gradient is % and that intersects the graph of f at
=1

3) Represent these three functions in the same coordinate system. Observation 7

1.67 : Given f(z) = —3z+4 and g(z) = 5x+g two functions. Solve algebraically the equa-
tion f(x) = g(x). Then, represent, using the interval notation, the set A = {z| f(z) < g(z)}.

1.68 : Determine the expression of the line f passing through A(2;0) and B(—1;6). Then
determine the equation of the line g whose graph passes through C'(—1;—2) and that is per-
pendicular to the one of f.

1.69 : Solve the following :

1) r+3y—6 < 0 9 —2x4+y+5 =2 0 3) z+3y = 0
xr > 2 dr+3y—12 < 0 2v+y > 5
1.70 : After having calculated the coordinates of the intersections with the axes and the

vertex of the quadratics here below, sketch their graph.

1) firor—y=2? 4) frixr—y=-2(x+1)(x—3)
2) forxr—y=—1*+4 5) fsixr—y=2(x—1)7>+4
3) fz:xr—y=—(x+1)? 6) fo:x+—y=1x>+4r—12
1.71:

1
1) Determine the vertex of the parabola f :z +— y = —§x2 + x + 3. Then, determine its

intersection points with the lined: 2z —y+1=0.

1
2) Complete y = —5372 +x+3= (T, [ )= (T, )24

1.72:

1) Determine the intersection points between the parabola f : z — y = %xZ + 1 and the
line dy : y =2z — 1.

2) Calculate the value of b so that the parabola y = —x? + 2 is tangent to the line
do:y=—-3x+0b.

1.73 : Determine the equation of the parabola which passes through the points A(1;5),
B(2;5) and C(—1;11).
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1.74 : Find the equation of the parabola with vertex V(3; 3) that passes through the origin.

1.75 : Determine the equation of the linear lines which are tangent to the parabola P :
22 —2x+9
r—y=—>>:"
4
1.76 :  For which values of a does the graph of f : # — y = 322 + ax — a have no

intersection with the z-axis ?

1.77 : Given f(x) =22% — nx + 3n a parabola. Determine the value of n so that the axis
of symmetry of that parable is the vertical line z = 1. Then, calculate the coordinates of its
vertex.

1.78 :  For which values of m does the equation 2% + ma +m — 0,75 = 0 have a repeated
root 7 What are these solutions ?

1.79 : A parabola intersects the z-axis at x = 1 and z = —3. Moreover, it is tangent to
the line with equation y = 8. Determine the coordinates of its vertex and its equation.

1.80 : Sketch the graphs of f:z+——y=2>—2—6and g: x> y = |f(z)|. Then, write
g(x) without the absolute value.

1.81 : Find the zeros of the function f: 2 +— y = 2% — 2% — 22

4822 -9
1.82 :  Sketch the graph of f : 2z — y = % after having determined the

domain, the intersections with the axes, the parity and the range of f.

1.83 : Find the values of x so that :

1) 22 —-8r—-3=0 2) 3-8 —-3>0

1.84 : Establish the table of signs of the function
frxr—y=x(x—-1)(2*+z+1)

1.85 : Calculate the coordinates of the intersection points between the graph of f(x) =
and the line d : x — 4y = 0.

€r —

1.86 : Analyse the functions (Domain, intersections with the axes, parity, table of signs,
asymptotic behavior, table of values, graph) :

D f) =2 3 ha) =2
2) g(z) :% 4) i(z) = le 1
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1.87 : Analyse the functions (Domain, intersections with the axes, parity, table of signs,
asymptotic behavior, table of values, graph) :
1 r—3 —1
1 =r—— 3) h(zr)=———"— 5) jlx) =
) f)=a— ) h(e) = ) @)= g
r+2 , 2?2 — 31 +2 2
2) g(z) = 4) i) = ———— 6) k(r) =

z+1

1.88 :  For which values of k do the line y = k and the graph of

fl@) = 54—

= —— have only one intersection point ?
?2+x—2

1.89 : Find the domain of the following functions. Then, sketch their graph and give their
range.

1) flz)=+vz+9 2) g(z)=2yx+4—-6 3) h(x)=+v9—2?

z+b

1.90 : Calculate b and ¢ so that the graph of f(z) = 5 basses through the point

P(4;—2) and has the vertical asymptote = = 6.

Cx —
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1.91: We consider an homographic function f(x) = 25_:_ ’ and a linear function g(z) =
—x + § .
2
1) Determine the domain of the function f and show, by using the long division, that
f@) =24+ ——

x+3°

2) Sketch the graph of f (hyperbola) and g in the same set of axes. Calculate the intersection
points between these graphs and with the axes. Give the equation of the asymptotes.

3) Sketch the graph of the tangents, ¢; and ¢y, to the graph of f which are parallel to the
line g.

4) Determine the equations of these tangents and calculate the coordinates of their inter-
section points with the hyperbola.

2 : Represent in diagrams containing at least 4 elements per set :

A correspondence that is not an application.

An application that is injective but not surjective.

9
)
2) An application that is surjective but not injective.
)
) An application that is a bijection.

)

An application that is not surjective nor injective.

1.93 :  Sketch the graph of a correspondence from R to R which :

1) Is not a function.

3

Is an surjective function but not injective.

4

9
)
2) Is an injective function but not surjective.
)
) Is a bijection.

)

5

Is neither injective nor surjective.

1.94 : Given two functions f : v — y =22 and ¢g: 2z +— y =+ 1. Calculate f o g and
golf.

1.95 : Given three functions f: 2 +——y =2z, g:x+——y=2—3 and h:x+— y =22
Calculate hog, (hog)o f,go f and ho(go f).

1.96 : Given the functions f : x — y = 22 — 3 and
x+3

2

g:rr—y= . Calculate fogand go f. Observation 7

1
1.97 :  Calculate the inverse function of f : x — y = T

and then, sketch the graph
2z — 3

of f and ‘f in the same coordinate system.
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2r — 3

1.98 :  We consider the two homographic functions f(z) = " and
x
—1 S o
g(x) = 3:6 5 Determine fog, 'f, ‘g, "(fog) and ‘g o*f. Observations ?
x

1.99 : Give the domain and the range of the function f : z — y = v/1 — x so that it is
a bijection. Determine its inverse function.

ar +b

1.100: Given f:z+—y= e d Find conditions on a,b, ¢ and d so that f(z) ="f(x).

1.101 : Determine the domain and the range of f : 2 — y = 22 — 22 — 3 so that it is a
bijection. Then determine *f(z).
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1.102 : From the graph of the function g, sketch the graph of :
—g )— 1 gz —1) g(]])
\ A A
1- = 11 14

HT

% o) 9(@)

1+ 1+ 1+ 11

1.103 :  Study the functions fi(x) = 10° and fo(x) = log(z).
1.104 : Calculate without calculator :

1) log,(16) 3) log,(1) 5) logs(5) 7) logy,(8)
2) log; < 419> 4) logy(—9) 6) log,; (%) 8) log,/5(4)

1.105: Rewrite using log(p), log(q) and log(r).

p
4) log< /q r)
qr'p

Rewrite the following :

1) log(pgr)

2) log(pg®r?)

3) log(100prd)

1.106 :
1) log((a*V3) /)

2) log(z+1)

3) 2log(a) —

4) log< a-%)

+1og(b) + 3log(c)
—log(z — 1)

1.107 :

How many digits are there in the number 87°7 ? Give the first five digits.

LDDR

51



CHAPTER 1 PRECALCULUS
1.108 :  Solve the following :

1) 10° = 9,56 12) log(0,5z — 3) = —1

2) 10% = —5 13) 2,87 =5

3) log(z) =2,5 14) 3log(2z) =9

1) log(dz — 1) = —2 15) 10007+ = 10%+%

5) 2log(z) = —4 16) log*(z) — log(x) —2 =0

6) log(z® —21) =2 17) 9.3 —82.3° +9=0

7) 10312 = /10 18) 2¢°-8 = 11—6

8) log(log(z)) =1 19) 1og(99 + log(8 + log(z — 1)) = 2

9) 2-2°—9-2"+4=0 20) log(x + 1) + log(x + 5) = log 96
10) 2 =10 21) log|z + 1| +log |z + 5| = log 96
11) 1,03° =2 22) log, (0.0025) = 2
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[1.32 Solutions

]

1.1: 1)-15 2)77 3)394

1.2: A=8 p_®» -1 p

1.3: A=L1 p=1 (=1 p_

1.4 :

1) A(2) =55 A(=3)=0 3)

2) B(2) = —201 B(—3) = —96 4)

1.5: 0eU, 02¢8 T,U 5¢8

1.6: D=F=1{6:8;10} E=o

1.7 :

1) A=]-3;5] 5)
A=]-00; =3]U[5; 00]

2) B=]-o0;1] 6)
B=[1;00]

3) C'=]-00; —1]U]3; o0 7)
C=]-1;3]

4) D=]-o0; 0] 8)
D=y

1.8 —

1.9: 0= b= 200

1.10

1) A= 4) D=t 7)

2) B=2 5) E =<2 8)

3) C =2t 6) F =342 9)

1.11 A=23 B =62 C =66

8
7
_19

20
C(2)=-10  C(-3)=-120
D(2) =136  D(—3) = —849

7€S8 leT

E=[-8;§

E=]-c0; —8[U]8;00]
F:}—\/g;—l[u]l;\/g[
F:}—oo;— 5}U[—1;1]U{\/5;oo[
G =1[10; oo

G=]-0;10]

H=]—-0c0, —4[ U]4; 0]
H=[—4;4]

H = =ty 11) K = by
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1.12:

1) A=3 1) D=7 7) G =Y 10) J =25

2) B=2L5 5) E=6-5V3 8) H=3vV2—-2V3

3) C =43 6) F=1 9) 1=6V35-35 11) K =—Y3i5
1.13: A=V13 B =414 C =+/20
1.14 : —
1.15:

1) A=16e2f"12 1) D= 7) G=a"1b%

2) B=1 5) E = ci 8) H=27"

3) C =25r%s 6t 6) F=>5lgay! 9) I =a%
1.16 :

1) A=a* 5) E=h? 9) I =-a’ 13) M =ax %%

2) B=ax1 6) F=10b" 10) J=a* 14) N =<2

3) C=u? 7) G = 2t0n 11) K = a®%b=3%z4 15) O =—d?

4) D=nd 8) H=e* 12) L= —-27z" 16) P=—d?
1.17

1) A=t 3) C =% 5) E =1 7) G =4a’y

2) B=2 1) D=~ 6) F=ab" 8) H = 21108
1.18

1) A= 2-l08 3) C=a¥ 5) E =a't! ) G=y

9) B=uz+2 4) D= ju 6) =3
1.19

1) A=6a®+ 13ab+ 6b* 3) C =3a®+ 4b* + 3¢* + 8ab + 10ac + 8bc

2) B = —55z%+x+ 36 4) D =2z*—5y*+ 2z + 12y — 9zy — 4
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1.20:

1) A=92%+ 122y + 4y?

[\

B = 922 + 18zy + 9>

w

D = a? + 2ab + b* — 2

W

)
)
) C = 3z% + 6zy + 3y
)
5)

E = 1622 — 8\/6xy + 632

1.21:

1) A=422+20x+25= (22 +5)°

)
2) B=a?+ 140449 = (z+7)°
3) C=a%—20x+ 100 = (z — 10)°
4) D = (3 +5)° = 922 4 30z + 25
1.22: 40000
1.23: 11, =45
1.24 :
1) z¢1=—4 z5=1 3) x

2) No solutions in R

1.25:
1) Alx) = (2 +3)’

T = -3

2) B(z)= (z—11)(z+11)
T2 = +11

3) C(z) = (42 +1)(2z — 1)(2z + 1)
T10 =1

4) D(z) =2z(x —3)(z + 3)

SL’LQZZE?) 1’3:0
5) E(x) = (z —5)(x+1)*
1’1:—1 .’172:5
1.26:

1) Alz) = (20 + y)?

2) B) = (a+4)?

{L‘1:0 1‘2:—3

6) F=a—2%

7)) G=T7-2/10

8) H = a3 — 9z%y + 2Twy? — 27y3

9) I =9x%—y?
10) J = 16a*+96a3b+216a2b2+216ab>+81b*
5) E =64+ 4822 + 92* = (8 + 322)°

6) F =922 — 12z +4 = (3z —2)°

7)) G=2—-16= (x+4) (z —4)

8) H = 42® — 24z + 36 = (2z — 6)°

T2 = 3+ \/§

10)

3) Clz) = (z—2y)(z+2y)
4) D(x) = 5xy(y — 1)

_ —bEtvb%2—4ac
5) 1’1,2 =5

J(z)=(z+1)(x —1)(z+3)(x — 3)
Tio = 3 T34 = 1

5) E(x)=3x+1)(z—1)-

) ()
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1.27: —

1.28:
1) z=-1 ) z1=V3+v2 22=v3-V2
2) ;=5 wp=-3 ) T1=a zp=—1
3) o = S, () 6) 71 =16 =0
1.29:
1) di=0 dp=12 3) d=14
2) di=5 dp=-3 4) di=2 dy=-1
1.30: 1) o= 2) Ll 3) ih
1.31: Pizy=1 22=-2 23=3 Qz=-3
1.32
1) Qx)=a*+2zx+1 3) Q(z)=a2%—-32>-3r+9
R(z) = 2z R(z) = 922 — 27z + 2
2) Q(z)=Tz"+25 4) Q(z) =2" -3z +4
R(z) = 2z + 96 R(z) = —6
1.33 a=-1 zp=1 ;=% z,=-1
1.34 P(z) divisible by = — 2
1.35
1) Qz)=z—1 R(z)=0 3) Q(z)=3x—7 R(z)=26
2) Qz)=2r+1 R(z)=3 4) Q(z)=2*+3 R(z)= -2
1.36 :  z; = —1 multiplicity 3 25 = 2 multiplicity 2 23 = 5> multiplicity 1
1.37:

2) P(x):—9x<x—é)(x+§) 11=0 =15 x3=—3
3) P(z)=(x—>5)(x—3)(z+13) No, infinite number of possibilities

4) P(z) =223 —52% — 11z + 14
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1.38:

1) Pi(z)=6(x—3) (:c + %) (3: - %) xy = 3 multiplicity 1 2, = —1 multiplicity 1

x3 = = multiplicity 1

2
3

2) Py(x)=(x—1)(x+2) (:c -3+ \/5)) (a: —(3— \/5)) 1 = 1 multiplicity 1
Ty = —2 multiplicity 1 3 = 3+ /5 multiplicity 1 24 = 3 — /5 multiplicity 1

3) Py(z)=(z+2)%(*—2c+3) ;= —2 multiplicity 2

1.39: Pz)=2(z+1)(x—0.5)(x —3)

1.40: 1) m=3 9) k=-06 3) p=25
1.41 : 1) Infinite number of solutions 2) z=2 y=5
1.42: 1) { 3¢+ 5y = =2 2) z—15y =k with k # —0.5
6z — 10y = 4
1.43 : 1 =2lm 1y =27m To =27m 1o = 21m
1.44 : 18cm and 12cm
1.45:
1) 2=2 y=—-1 z=3 2) v=1% y=—-1 2=3 3) Infinite number of solu-
tions
1.46 :
1) z10==%2 =34 = impossible 4) 21 =0 x93 ==%2 =45 = impossible
2) £1=0 3;2:% x3 =1
3) x1=—1 x9=+/-3 5) 1 =3 x9= -2
1.47 : ap=5 b =4 as =4 by=5
1.48: 1) z=2 2) x=-2 3) =+ 4) =17
1.49: 1) No real solutions 2) xo= %é\/ﬁ 3) z=-%
1.50:
1) ;=7 zy=-1 3) x12==%b
2) r1=4 x2:—§ 4) 1 =43
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1.51:
1) z=-4 6) v1=a wx3=—b
2) No solutions 7) No solutions
3) v=3 8) ©v=—
4) a#2 x= 9) z=1
5) 21=3 a3=-5 10) a¢{-1;0} ==—2%
1.52:
1) z=-2 5) =0 9) z=-3
2
2) v==%3 6) z1=35 z2=-8 10) 215 = —2+/13
3) w=4 7) x=6 vy = —1
4) No solutions 8) @y, = —lEV5 11) o =2 zy=-1
1.53 :
1) z<1 x> 1 5) z € ]—o00;—4[U]1; 00]
2) >0 v <=2 6) x€[-1;5
1.54 : A=p>+16>0
1.55: 1) Impossible 2) pel|-51] 3) b=2
1.56 :
1) de)o;12] 3) d>4
2) de]-3;5] 4) de|-1;2]
1.57
f:yes 1:yes [:yes
g :no 7 yes m:yes
h : yes k : no n : yes
1.58
1) D=R 9 D=R\{1} (D) =R
2) D=R  fo(D)=R 5) D=R  f5(D)=R.
3) D=R = [—1,125; +0] 6) D=[-1;400] f6(D) = [0; +00]
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1.59:
1) 1 -3
2) x; = —10
3) [-3;5]
4) (42)
1.60
1) D; =R\ {5}
2) Dy = [5;+o0|
3) Dy =R\ {g}
4) D, =R\ {1}
1.61:
1) fiselse
2) gis odd
1.62:

1) x€]—o0;—4]

U[—2;1[U[2; 0]

3) his even

4) i is odd

A
Ty = —8 13 =% Ty =8 x5 =3
[=3;2[U[3:4] {12} U[4;6] [—4; 4]
5) Ds=R\{£3} 9) Dy =]—00;0[U]2;00]
6) Dg=|—o00;2] 10) Dy = [3;+00] U {1}
7) D; =R\ {-4;+3} 11) D =R
8) Ds=R\ {4} 12) Dy =R\]-1;1]

5) jis even

6) kis else

3) xe€]-1;0[U]1;00]

2) x€]-o0;0[U};3] 4) € |—o0;—1[U]2; 00|
1.63: —

1.64 :

1) y=3z 3) y=350— % 5 y=—3r+3

2) y=—5r—3 4) z=2

1.65: y=1lo42

1.66 : 1) g:y=—-2w+5 2) h:y=iz-3 3) fLh
1.67: z=4%  A=]|&ioo]

1.68: fiy=-20+44 giy=1ir—3

1.69 : —
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1.70 :

1) fi:rx=0 V(0;0) 4) fy:m =—-1 xe =3,V (1;8)

1.71:  V(LI)  L(23) L(-2-1)
y=—32"+r+3=—3(c—-14+VT)(x—1-V7)=—3(x—1)*+1
1.72: 1) 1(2;3) 2) b=1l
1.73 : y=a*>—-3x+7

1.74:  y=-l@-37%+3
1.75: y=1z y=—2x
1.76 1 ac]-12,0]

1.77: n=4 V(1,10

1.78 : m; =3 x:%g me =1 x:%l
1.79:  V(-1,8) y=-2(x+1>+8
2> —1—6 if <=2
1.80 : g:xr—y=|f(x)|= —224+2+6 if —2<x<3
2> —x—6 if v>3
1.81 I,(—1;0) 15(0;0) 13(2;0)
1.82:  1,,(-3;0) I,,(3;0) 1,(0; —9) f even D=R
R = f(D) = [-6,25; +o0]
]. 83 1) T = 3 To3 = 3§\/5 2) x e {73;\/5, 735\/5} U [3,+OO[
1.84
T 0 1
f(x) + 0 - 0 +

1.85: I (—1; —l) I, (4:1)

1.86: —
1.87: —
1.88: ko= 2240
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1.89: D=[-9+400] [f(D)=][0;+o0| D = [—4; +o0]
g(D)=[-6;4+0c[  D=[-3;3] h(D)=][0;3]
1.90 : b= -2 c=3
1.91:  tiy=-a+1 ty:iy=—a-3 P (=2:3) P(—41)
1.92: —
1.93 : —
1.94:  (fog)x)=a22+2z+1 (go f)(z) =22+1
1.95:  (hog)(x)=a>—62+9  ((hog)o f)(x) =42>— 12z 49
(go f)(x)=20—3  (ho(gof))(zx)=4a?— 12z +9
1.96 :  (fog)(x)=(90f)(x)=a  f='g
1.97: if(x) =324
1.98 : fog(x) =55 f () = 32
‘g(x) = (v) = 523 (‘go' f)(z) =" (fog(x)™" = Fp5
1.99: D=]-o0;1]  f(D)=[0;00] if(x)=—a?+1
1.100 : a=—d
1.101 : D =[1;4+o0] f(D) = [—4; +0] iflx) =vz+4+1
1.102 : —
1.103 : —
1.104 :
1) 4 3) 0 5) 1 7) 3
2) —2 4) TImpossible 6) —3 8) 4
1.105 :
1) log(p) + log(g) + log(r) 4) 3 log(p) — log(q) — 3 log(r)

2) log(p) + 2log(q) + 3log(r)

3) 2+ log(p) + 5log(r)

1.106 :

log(q) + 7log(r) + log(p) — 1

3+ 5log(p) + 3 log(r) — 0,51o0g(q)

1) 5log(a) + Llog (b) — log (c) 3) log (<€)

2) log (i—ﬂ) 4) 1log(a) + 3 log (b)

1.107: 189 13594
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1.108 :

1) x =log(9,56) 9) v1=2 x9=-1 16) ;=100 xo=10""
2) Impossible 10) z = 10g1(2) 17) 15 = 42
3) x =10 o

11) == 28 18) @15 = £2
4) x =15

12) z =3 19) z =101
5) x =102 °

_ log(5) 20) x=17
6) x10=+11 13) 7= 1y )
7) x=-05 14) = 500 21) o =T @y =13
_ _ _ /25
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