Bridging Course
Mathematics

Solutions to Problems

Winter Semester 2023 | 24

Josef Leydold

August 4, 2023
Institute for Statistics and Mathematics - WU Wien



© 2018-2023 dJosef Leydold - Institute for Statistics and Mathematics -
WU Wien

2029

This work is licensed under the Creative Commons Attribution-NonCommercial-
ShareAlike 3.0 Austria License. To view a copy of this license, visit http://
creativecommons.org/licenses/by-nc-sa/3.0/at/ or send a letter to Cre-
ative Commons, 171 Second Street, Suite 300, San Francisco, California, 94105,
USA.


http://creativecommons.org/licenses/by-nc-sa/3.0/at/
http://creativecommons.org/licenses/by-nc-sa/3.0/at/

Solutions

1.1.

1.2,

1.3.

1.4.

1.5.

1.6.

1.7.

(a) no subset;
(b) no subset, set equals {—11,11};
(c) subset;

(d) no subset.

(a){1,3,6,7,9,10};
(b) {6};

(c) {1}

(d) {2,4,5,7,8,10};
(e) {6,10};

() {2,4,5,8};

(g) 12,4}

(h) {5,8};

() {3,6,9}.

A.

A.

(a) ANB;
b) A;

(o) @;
dC.

(a) the straight line segment between (0,2) and (1,2) in R?;
(b) the closed cube [0,1]° in R3;

(c) the half-open cube [0,1] x (0,1)? in R?;

(d) cylinder in R3;

(e) unbounded stripe in Rz;

(f) the closed cube [0,1]* in R?.

function: ¢;

domain: [0,00);



1.8.

1.9.

1.10.

2.1.

2.2.

2.3.

2.4.

codomain: R;

image (range): [0,00);

function term: ¢(x) = x%;
independent variable (argument): x;

dependent variable: y.

(a) no map;
(b) bijective map;
(c) map, neither one-to-one nor onto;

(d) one-to-one map, not onto.

(a) one-to-one;

(b) no map, as 0”2 is not defined;

(c) bijective;

(d) one-to-one, but not onto;

(e) bijective;

(f) no map, as {y €[0,00): x = y?} is a set and not an element of R.
(a) map, neither one-to-one (5’ = 3’ = 0) nor onto;
(b) map, onto but not one-to-one;

(c) no map, as (x") =nx" ¢ P,_o.

(b) and (d).

(@) b° +ab* +a?b® +a®b? + a*b +ab;

(b) a1 —ase;

(c)ar—ant1.

(@) 2Y7_;a;bi;

(b) 0;

() 2X7  (x% + y?);
d) xo —x,,.

(a)

(a1 = %)% + (x2 — 8)%) — ((aF +3) — 2%7)

=x§ —2x1% + X2 +x§ —2x9% + X2 —x% —x% +2x2
= —2x1% + %2 — 2x9% + X2 + 22

=—-2(x1 +x9)% + 43772

= —2(2%)% +4%% =0



(0
Y (@i —2)? - () x2—nz?)
=1 i=1

n n
=Zx?—22xi5c+nic2—
i=1 i=1

= —2(nX)x +2nx% =0

- 2 2
in +nx
i=1

2.5.

Iy - = (0% + - p)?)
=1N" (- +@-w) -0 - &-p?
= %Z?:l(xi -2+ % Z?zl(j —w?

B % Z?zl(xi —x) (% — ) — 0% — (% - p)?
=-2%" (xi-DE-p
=-2(x-wy ;_ (x;—x)
=20 - (3 X xi — 7 %)
=-2@-wE-%)
=0

2.6. (a) x%+1;
(b) x* if x = 0 and —x* if x < 0;
(c) x|xl;
(d) x|x|*L.
2.7. (a) x5y~ 3;
(b) x7;
(c) |x|.

2.8. (a) monomial (polynomial) of degree 2;
(b) neither monomial nor polynomial,
(c) polynomial of degree 2;
(d) polynomial of degree 4;
(e) polynomial of degree 3;
(f) neither monomial nor polynomial,;
(g) monomial (polynomial) of degree 0, i.e., a constant;

(h) polynomial of degree 1.

2.9. (a) x* +4x3y + 6x2y2 + dxy® + y4;

() x° +5xty + 1023 y2 + 10x2y® + 5yt + y°.



2.10.

2.11.

2.12.

2.13.

2.14.

2.15.

2.16.

2.17.

2.18.

2"=0A+D"=%, (R F 1k = Yo ()
(a) 4xh;

(b) a(c —1);

(c) A3 -B3;

(d) 8xy(x +v?).

All polynomials of degree 4 with these roots have the form c(x +

D(x—2)(x—3)(x—4) with ¢ #0.
It cannot have more than 4 roots.

@ 25
(b) =;
(c) i;

2 +y?)(x+y)
(d) xy(x—2y)

(a) 1+x;
(b) 11%’;2 (cannot be simplified);
(o) x%;

(d) x3(1 +x) = 23 + 2%,

(e) X2(1+x)(1 +a2) =22 +x

) 1+x+x2.

3 4

(a) xy;

(x2 +y)(2x+y) .
(b) (2x+1)2xy °

x(a—b)+a .
(©) Natb)+b>

(d) x.

(a) x5 — y8;
(b) x1 +2;
(c) Zx%.

1
3

(2) 1+ %)3;
b) —L+;
( )3.76_5

1 .
(xy)%+3’
d) vx+/y.
(a) 1,

(b) 2;

(]

+x% +x°;



2.19.

2.20.

2.21.

3.1.

3.2.

3.3.
3.4.

(©) 4;

(d) not defined;
(e) 0;

® -2;

©) 3

(h) -3

(1) not real.

(a) 2.47712;
(b) 4.7712.

(a) 10000;
(b) —4;

(c) 27;

@ _logio(2) _ %;

(e) -3;
) —4.

(a) y= x1n10

() y= 16ex1n4;

(c)y= ex(1n3+ln25).

d)y= exln\/1.08.
(e)y:O,geleolnLl;
6 y= \/ae“n‘/ﬁ.

() {1-v2,1,1+V2}
(®) {-v2,0,V2};
(¢) {3} (-1 not in domain).

_ _In3 _ .
(a) x = 23 ~2.710;

(b) x = 22 ~ 1.226;
(c) x = 18100 ~ 2 861;

(d) x = 1250~ 0.425;

= 2In10

() x= —11121;‘(‘)1210 ~10.808;
In4

x:1n(ai Va2—1)

x1=0,

xg = 21+ Y211 ~ 1.304,

X3 = 33 —‘/2—T ~(0.383.



3.5.

3.6.

3.7.

3.8.

(a) 1, (—2 does not satisfy the equation);
(b) 3.

(a) (x + 1)(x + 3);
(b) 3 (i — 25Y57 ) (1 — =BT );

6
(c) x(x+1)(x—1);

(d) x(x - 1)%;
(e) (x+ 1)(x —1)3.

We get most of the solutions by means of the solution formula for
quadratic equations or by factorizing the equation (displayed in
square brackets [...]).

_ Y _ X
(@ x=77,9= 1%

[x(y+1)=y and y(x — 1) = —x, resp.];

_ 4y+1 _1-2
(b) x= 3§+2’ Wl v
[x(8y+2)=1+4y and y(3x —4) =1 - 2x, resp.];

(c)x=y-landx=-y; y=x+landy=-x,
[(x—y+1)(x+y)=0]

@zx=-yandx=1; y=-zandy=1,

[(x+y)-(xy—1)=0];

(e)x=2—-yandx=-2-y; y=2—-xandy=-2-x,

[(x+ )2 = 4];

(f)x———y+ andx——%y—g; y=5-3x and y = -5 - 3x,

[(3x+y)2 25]

(@ x=+3\/4-»2, %\/ -
43 +2Vx2 -9

(h) x = 5 4+y2, 3 -

(i)x:y—2\/§+1,y:x—2\/o_c+ .

We get most of the solutions by means of the solution formula for

quadratic equations or by factorizing the equation (displayed in
square brackets [...]).

(a)x=- yi2 y44+24y y=— izl x4 +24x;
(b)xz—yandx:} y:—xandy:%,

[(x+y)- (xy—1)=0I;

(C)x=(1i\/§)y,y:1;f2x,

[x2 - 2xy —y2 = 0];

(d) x € R\ {—y,+,/=y} arbitrary if y = =1 and x = 0 else, y € R\

{—x,—x2} arbitrary if x =0 and y = -1 else,
[x%(1+ y) =0];

.2
(e)x:1+§’+1y,y:%(S—x)i%\/(x—3)2+4(x+l),

[y2—3y+xy—x—1=O];




3.9.

3.10.

3.11.

4.1.

4.2.

4.3.

4.4.

__y _ 1+V1+4x2
(f)x—yz_l,y— 2x ’

[x(y?-1)=y and xy2 —y —x =0, resp.];

@ =-3o+5\ [ Eo+2-Hy+1), y=-2es a2 e I,
[4x%y +4xy +xy? +y2 —1=0];

(Wx=jy+iandx=y-1, y=2x-landy=y+1,
[(Cx—y-1)-(x—y+1)=0];

(1) x= —3+4\/ﬁy and x = —3—4\/ﬁy’ y= 3+%/ﬁ

[2x% + 3xy — y2 = 0].

xand y= S_gﬁx,

(@a=1,6=0,c=1;
ba=3,b=1,c=3.

(a) L =[-1,0]U[3,00);
(b) L =(-1,0)U(3,00);
() L ={1}

(A L=,

(e)L=9p.

(a) (~00,~3]u[3,00);
(b) (—00,-2) U(0,00);

(c) (=00, 21U (5,00);

@[3- VB -1)uled V]
(e) (-3, -4]u[3, L),
(H [-14,-9]u[1,6].

(a) increasing but neither alternating nor bounded,;
(b) decreasing and bounded but not alternating;

(c) bounded but neither alternating nor monotone;
(d) increasing but neither alternating nor bounded,;

(e) alternating and bounded but not monotone.

(a) (2,6,12,20,30);
(b) (0.333,0.583,0.783,0.95,1.093);
() (1.072,2.220,3.452,4.771,6.185).

an=2-1.1""1

a7 = 3.543.

(@ (sn) = (2%2) = 0,1,3,...,45);
®) (sn) = (n?) =(1,4,9,...,100).



4.5.

5.1.

5.2.

5.3.

(a) s7=1-3-1 = 364.33;

(b) s7=—1. M1 — _0 400,

(a) Dy, =R\ {2};
(b) Dp =R\ {1};
(¢) Dy =1[2,00);

(d) Dy =(2,00);

(e) Dy =[-3,3];
() Dy =R
(@ Dy =R
(a) Dy =R\ {3};
(b) Dy =(~1,00);
() Df =R;
(d) Dy =(-1,1);
() Df =R;
(f) Dy =R\ {0}.
A
2 il
1 il
-2/ -1 1
-1 ¢
-2 1




\ 4

(| Y

5.5.

s56. 2 1 1 2
5.7. (a) one-to-one, not onto;

(b) one-to-one, not onto;

(c) bijective;

(d) not one-to-one, not onto;
(e) not one-to-one, onto;

(f) bijective.

Beware! Domain and codomain are part of the function.

5.8. (a) (fog)4)=f(g(4) =f(9)=98;
(b) (f o g)(-9) = f(g(-9)) = f(28) = 839;
(©) (gof)0)=g(f(0)=g(-1)=2;
(d) (gof)-1)=g(f(-1)) = g(-2) = 3.828.
5.9. (a) (fog)x) =(1+x)%,

(gof)x)=1+x2
Df =Dg :Dfog =Dgof =R7

(b) (fog)(x) = |x| +1,
(gof)x)=(y/x+1)2,
Df=Dgor =10,00), Dg =Dfog =R;

(©) (Fog)a)= 2,
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(gof)x)=1/ 25 +1,
Df = R\{_l}, Dg :Dfog = [0,00), Dgof = (—1,00),

(d) (fog)x)=2+|x—-2],
(gof)x)=lxl,
Df =Dgof =1[0,00), Dg =Df°g =R;

(@) (fog)x)=(x-3)%+2,
(gof)x)=x%-1,
Df=Dg=Dpog=Dgor =R;

® (fog)(x):rlip,
(gof)x)=1+x2,

Df ZDgof ZR, Dg IDfog = R\{O};

() (f og)x) = x2,
(g o f)(x) = exp(In(x)?) = x*,
D¢ =Dgor =(0,00), Dg=Dyog =R;

() (f o g)(x) = In(x?),
(gof)x)=(In(x-1)>+1,
D =Dgor =(1,00), Dg =R, D fog = (0,00).
5.10. f Lx)=e*-1
24 fl(x)

14 f(x)

\ 4

5.11.

5.16. (a)[18};
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5.17.

6.1.

6.2.

6.3.

(b) [11};
(c)[1};
(@ [12};
(e)[9];
0 [4};
(@) [6};
(h) [16];
G)[10];
JEI;
(k) [8];
M [13];
(m) [15];
(n) [5];
(o) [14];
(p) [17];
(@) [2];
@ [7].

(a)7;

(b) %;

(c) divergent;

(d) divergent but tends to oo;
(e) 0.

(a) e%;

(b) e¥;

(c) el/x‘

= N W A~ OO
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6.4.

6.5.

6.6.

6.7.

6.8.

6.9.

N W
L

Jied
5 g i, 15 s

-2

-3

-4 A

lim f(x)=-1, liné fx)=-2, lim2 f(x) does not exist;
x——2" x——

x——2%

xli%l+ flx)= xlirgl_ flx)= }Cgl(l) fl)=1;

lim f(x)=2, lim f(x)=3, limf(x) does not exist.
x—2% x—2” x—2

(a) lim—o- £(x) = lim, o f(x) = 1;
(b) lim,_.o- % = —00, lim,_.¢+ % =00;

(¢) lim,_1-x=lim,_1+x=1.

(a) 0;
(b) 0;
(c) oo;
(d) —o0;
(e) 1.
(@) 3;
(b) —4;
(c) -1;
(d) 0.

(a) 5;
(b) —5;
(c) 0;
(d) —o0;
(e) —%.
(a) 1;
(b) 2x;
(c) 3x2;

(d) nx™ 1.
(@) %;
(b) —1;

© 3;
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(d) 3;
(e) = lim ¥ =0;
(f) oco.

In (b) and (f) we cannot apply I'Hopital’s rule.

6.10. Look at numerator and denominator.

LA
5 6/1:1 T s s

lim f(x)=-1, liné_ fx)=-2, lim2 f(x) does not exist;

x——2%

Ji /0= Jip 7= im0 =1

6.11.

N W o~
L

2
-3 1
4

lim f(x)=2, lim f(x)=3, limf(x) does not exist;
x—2* x—2" x—2
f is continuous at 0 but not in —2 and 2.

6.12. 1imx_,0— f(x) = —1, limx_.()+ f(x) =1.

Not continuous at 0 and thus not differentiable.

6.13. lim, .1 f(x)=2.
Continuous at 1, but not differentiable.

6.14. The respective functions are continuous in

(a) D;

(b) D;

(o) D;

(d) D;

(e) D;

H R\ zZ;

(g) R\ {2}

6.15. Yes.

_2
6.16. h = £
7.1. differentiable in

(@) R, (b) R, () R\ {0}, (d) R\ {-1,1}, () R\ {-1,1}, () R\ {-1}.
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7.2.

7.3.

7.4.

7.5.

7.6.

7.7.

Graph for (f):

-2 -1 1 2

(a) f'(x) = 16x% +9x% —4x, f"(x)=48x%+19x—4;

x2

M) flx)=-xe 7, f'"x)=x%- 1)9-%
(c) = (b);
@ f' =575 '@=

@ 0=l 0= o
®) ') =~ @)= g
(©) f'ix)=In(x), f"(x)= %;

@ fw=1 frw=-1

_ " _ 2sin(x) .
() f (x) = cos(x)z’ f (%)= cos(x)3

(b) f'(x) =sinh(x), f"(x)=cosh(x);
(c) f'(x) =cosh(x), f"(x)=sinh(x);

(d) f'(x) = —2xsin(1 +x2), f"(x)=—-2sin(1 +x2) — 4x2 cos(1 + x2).

( ; Ex;) (- (gn™)'
= () (g(@) ™ + f(2)- ((g@) ™)'
= f'(x)-(g)) 1+ F(-1D(gx) 2g (x)
') f)g'(x)
T g ()2
@) g(0) - f(2)-g'(x)
N (g(x))2

By means of the differential: f(3.1)— f(3) =~ —0.001096,
exact value: f(3.1)—f(3)=-0.00124...
(a) £g(x) = 2342

l-elasticfor x =1 and x =

elastic for x <1 and x > g

inelastic for 1 <x < 3.

2
(b) ep(x) = B,

le
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7.8.

7.9.

7.10.

7.11.

the elasticity of A(x) only depends on parameter § and is constant
on the domain of A.

(a) wrong;

(b) approximately;

(c) is correct;

(d) wrong.
Derivatives:
(@) (b) (c) (d) (e)
fx 1 vy 2x 2xy® ax®TyP
fy 1 x 2y 2x%y BxaoyPl
frx 0 0 2 2y ala—1)x%2yP
foy=Fyx |0 1 0 4xy apx®lyf!

fyy 0 0 2 2x2 B(P-1x*yf2

Derivatives at point (1,1):

(@ ) () @ (e

fx 1 1 2 2 «a

fy 1 1 2 2 B

fxx 0 0 2 2 ala—1)

fxy = fyx 0 1 0 4 ap

fyy 0O o0 2 2 Bp-1
Derivatives:

Folx, y) = 2x exp(x? + y?),

fy(x,y)=2y exp(x? + y?),

Frex(x,y) = (2 + 4x2) exp(x? + y2),
Fuy(x,9) = fyx(x,y) = dxy exp(x? + y2),
fyy(x,y)=(2+ 4y?) exp(x? + y2).

Derivatives at point (0,0):

fx(0,0) = Oa
fy(o, 0)=0,
fxx(oy 0)=2,
fxy(O, 0)= fyx(O, 0)= 0,
fyy0,0)=2.
Derivatives:
(a)
fx x(x2 +y2)—1/2
fy y(xZ +y2)—1/2
fxx (x2 + y2)—1/2 _ x2(x2 + y2)—3/2
fxy = fyx _xy(x2 + y2)—3/2
fyy (xZ +y2)—1/2 _y2(x2 +y2)—3/2
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7.12.

7.13.

(b)

e x2(x3 +y3)—2/3

fy yZ(x3 +y3)—2/3

fxx 2x(x3 + y3)—2/3 _ 2x4(x3 +y3)—5/3

fxy — fyx _2x2y2(x3 +y3)—5/3

fyy 2y(x3 + y3)—2/3 _ 2y4(x3 + y3)—5/3
(c)

e xP~L(xP + yP)1-PVP

fy yP~1(xP + yP)1-PVp

fux (p = DxP~2(xP + yP)1-PP

_ (p _ 1)x2(p—1)(xp + yp)(1—2p)/P
fry=Fyw | —(0— 1)xp—1yp—1(xp + yp)(l—Zp)/p

Ffyy (p — 1)yP2(xP + yP)1-PVp
—(p —1)y2P=D(xP 4 yP)(1-2p)/p

Derivatives at point (1,1):

@ Om (©
fx \/Té % o(1-p)/p
fy \/75 % o(1-p)/p
fax \/ig %Z (p — 1)20-2p)p
foy=Fve | =75 —77 —p-D207PP
Fyy \/Ag %Z (p— 1)2(1-2p)p
Gradient:

(a) Vf(x,y)=(1,1),

(b) Vf(x,y)=(y,x),

(o) Vf(x,y) = (2x,2y),

(d) VF(x,y) = (2xy?,2x2y),

(e) VF(x,y) = (ax 1 yP Bx¥yP 1),

Gradient at (1,1):

(@ Vf1,1)=@1,1),
(b) VF(1,1)=(,1),
() Vf(1,1)=(2,2),
(d) VF(,1)=(2,2),
(e) VF(1,1) = (a, ).

Gradient:

(2) VF(x,y) = (x(x2 + y2) V2, y(x2 +y2)~12),

(b) V£ (x,y) = (x2(x3 + y3) 23, y2(x3 + y3)~23),

(¢) VF(x,y) = (xP~ NP + yP)1=PVP  yP=1(xP 4 yP)1-DVD)

Gradient at (1,1):
(@) VF(1,1) = (32, ¥2),
—(L L
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7.14.

7.15.

7.16.

7.17.

(¢) VF(1,1) = (210-P/p 20-pVp),

0 0
(a) Hf(1,1)=(0 0);

(b) Hr(1,1) = ((1) 1);

(c) Hp(1,1) = ((2) (2)),

2 4
(d) He(1,1)= 4 2);
_(ala—1) af )
(e) Hp(1,1) = ap B(B—1)
V8  _ V8
(a) Hy(1,1) = _Sig Lg );
8 8
V2 _2
(b) Hr(1,1) = _%_@ l% );
2 2

(p— 1)2(1—2p)/p —(p- 1)2(1—2p)/p)

(0 Hp(1,1) = (—(p —1)2-2pp  (p—1)21-2pVp

1 1

(@ B0 = F'@0)-€0) = 221(0,2820) ) = @r.29- (| =21+
4¢3

(Composite function: A(z) = f(g(?)) = 2+tt)

2x 2y
dx(x® + y2) 4y(ac2 + y2)

! — o ! — 1 . =
(b) p'(x,5) = g'(f (@, y)-f'(x, y) = (2(x2 1 y2)) (2629 = (
«© tte function: p(x,) = g(Fen =[5 T2 )
omposite runction: plx,y —g f X,Yy)) = ((x2+y2)2)

(322 -1\ , . (0 2x
fV(")‘(l —3x§)’g(x)‘(1 0)’

_ 3 s
(a) (gof)(x) = g (Fx)) f(x) = (0 2(x10 xz))'(le 1 )

1 1 —3x3
(201 —x3)  6(—x1x2 +x3)
Tl 3.2 -1

(b) (fog)'(x) = f(gx) g'(x) = (

[ -1 6xg
- —3x% 2x9)

3x5 -1) (0 2x
1 -32) 11 o0
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K(t)
7.18. Let s(?) = (L(t)). Then
t
dQ ,
P VQ(s())-s'(¢)

K'(¥)
=(Qxk(s(2),Qr(s(2),Q:(s(t))- (L’(t))
1

=QrkK'1)+QLL' 1)+ Q.

8.1. (a) convex;
(b) concave;
(c) concave;
(d) convexif « =1 and @ <0, concaveif 0 <a < 1.

8.2. Monotonically decreasing in [—1,3],
monotonically increasing in (—oo,—1] and [3,00);

concave in (—oo, 1],
convex in [1,00).

8.3. (a) monotonically increasing (in R),
concave in (—oo, 0], convex in [0, 00);

(b) monotonically increasing (—oo, 0], decreasing in [0, 00),

concave in [—‘/75, ‘/—i], and convex in (—oo, —@] and [@,oo);
(c) monotonically increasing (—oo, 0], decreasing in [0,00),
concave in _\/?g, ‘/?5], and convex in (—oo, _\/?g] and [ﬁ,oo).

6 f

4] 1

a=s, b=4
2 4 f
0 T T
2 f//

2

4

-6 -

8.4.

Compute all derivatives and verify properties (1)—(3).
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8.5.

8.6.

8.7.

8.8.

8.9.

8.10.

8.11.

8.12.

8.13.

2 f
14 a=2,b=1
f/
0
2 3f”

-2 A
Compute all derivatives and verify properties (1)—(3).

1 —
-3y = 4x + xy—

As f is concave, f"(x) <0 for all x.
Hence g"(x) = (- f(x))" = —f"(x) = 0 for all x, i.e., g is convex.

As f is concave we find for all x,y € D¢ and all ~ €[0,1],
f(A-R)x+hy)=(1-h)f(x)+hf(y).

But then

g(1-hx+hy)=-f((A-h)x+hy)
—((1-h)f)+hf(y)
=1 -hR)(~f@)+h(=f(y)
=(1-h)glx)+hg(y)

i.e., g is convex by definition.

h'(x)=af"(x)+pBg"(x) <0, ie., his concave. If § <0 then fg"(x)
is positive and the sign of a f”(x) + 8 g”(x) cannot be estimated any
more.

Please find your own example.
Please find your own example.

(a) local maximum in x = 0;
(b) local minimum in x = 1, local maximum in x = —1;

(¢) local minimum in x = 3.

(a) global minimum in x = 1, no global maximum;

(b) global maximum in x = 1, no global minimum;

)
(c) global minimum in x = 0, no global maximum;
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8.14.

9.1.

9.2.

9.3.

9.4.

9.5.

9.6.

(d) global minimum in x = 1, no global maximum;

(e) global maximum in x = 1, no global minimum.

(a) global maximum in x = 12, global minimum in x = §;

(b) global maximum in x = 6, global minimum in x = 3;

(c) global maxima in x = -2 and x = 2,

global minima in x =-1 and x = 1.

(a) 2(x—1)e* +c;

() —(x2 +2x+2)e ¥ +c;

(c) %xZ In(x) — %xz +c;

(d) $x* In(x) - 5 2% +c;

(e) 3x%(In(x))? — $ 42 In(x) + 222 + ¢;

(f) 2xsin(x) + (2 — x2) cos(x).

(a) z = x%: %exZ +c;
3

() z =x2 +6: %(xz+6)2 +c;

() z=3x2+4: %lnIBx2 +4|+c;

d)z=x+1: %(x+1)% —%(x+1)% +c;

(e) z =In(x): 2(n(x))? +ec.

(a) z =1In(x): In|In(x)| +c;

() z =23 +1: %(x?’ +1)32 4 ¢;
(©)z=5-x%: —V5—-x2+c¢;
d)z=x-3: 71n|x—3|+%x2+2x+c;
(e)z=x-8: %(x -8)52 4 %(ac—8)3/2 +c.
(a) 39;

(b) 3e% -3~ 19.16717;

(c) 93;

(d) —% (use radian!);

(e) $In(8) ~ 1.0397.

() 3;

(b) o

(© 5

(d) 1In(5) - 1n(2) = 0.4581.

(a) 1-e 2= 0.8647;

() 4L,
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(c) 1;
(d) 2¢2-2~12.778;
(e) 3In(2)- { ~ 1.07061.

2 1
9.7. f x2 f(x)dx==.
_9 6

0, forx<-1,

%+2x§x2, for -1<x=<0,
9.8. F(x)=1{7 4. 2

3t+55—, forO<x<1,

1, for x > 1.
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