Bonus problem set: problems to help you study for the exam

(1) Solve the following equations:

(a) 522 + 5z +1=01in Zy;, (b) 2> +x+3 =0 in Zs,

(c) 222 +2x+2=0inZy3, (d) 223 +32°+2—4=0inZ;.
(2) Solve the following systems of equations

(2) iz i gz - Z in Zy3 and Z; (b) {
(3) Solve the following systems of equations:

A+t (2—Dw=2—2 (3—i)z+(A+2)w=2+6i

@Y a—iz—@rijw=—3+3 P { (4+20)z — (24 3i)w =5+ 4 °

z w

r+4y =a

A + 3y —b in le and Z5.

-+ - =
@3 &' hy .
PRI
(4) Find the trigonometric form of the following complex numbers:
1, -1, 7, —1,
1+1, 1—1, —1 41, 1+ iv/3,
—1—-iv3, V3—i, V6+v2+i(v6—V2), cosZ+isink,
cos 5 +isin 3.
(5) Evaluate:
(a) (14+iv3)0 +1 ) (1—iv3)32+5
(1 _ i)37 ’ (1 + Z’)l? ’

(6) Solve the following equations:
(a) (1414)z* — (3+ Ti)z+ 10i = 0;
(14 2i)2% — (=1 + 8i)z + (=5 + 5i) = 0;
(14 2i)2% — (1 + Ti)z + (=2 + 61) = 0;
(1+4)22 — (1+51)z+ (=2 + 6i) = 0;
(1—14)2* — (7+3i)z+ 10i = 0;
(1—20)22 — (4+Ti)z+ (T+1) = 0;
(g) (1+14)z* — (3+3i)z+ (4 + 2i) = 0;
(7) Solve the following systems of linear equations over R:
20+ 5y — 8z =38
dr+3y—92=9
20+ 3y —Hz="T7"
x4+ 8y —T7z=12

20 —3y+5z2+ Tt =1
(a) dr — 6y +22+3t=2 ; (b)
20 — 3y — 11z — 156t =1

r+4y+2z2+2t=3 3r—dy+22+4t =2
(c) 6r+8y+22+5t=7 ; (d) Te—4dy+2z+4+3t=5 ;
9z 4+ 12y 4+ 32 + 10t = 13 br 4+ Ty —4z — 6t =3
8x 4 6y + 5z + 2t =21
3r —2y+5z+4t =2 3r+3y+22+t=10
(e) ¢ 6 —4y+42+3t=3; (f) dr+2y+32+t=8
9z — 6y +32+2t =4 3r+5y+z+t=15

Tr +4y+ 52+ 2t =18
1



r+y+3z—2t+3w=1 20 —y+ 242t + 3w =2
20 +2y+4z—1t+3w=2 6r — 3y +2z+4t+5w=3 |
(g) 3r+3y+52—2t+3w=1" (b) 6r —3y +22+8+ 13w =9’
20 + 2y + 82 — 3t + 9w =2 dor —2y+z2+t+2w=1
6z +4y +52+2t+3w =1
r+2y+4z+t+2w=3
@) 3r+2y — 22+t =-—7"
9z + 6y + 2z + 3t + 2w = 2
(8) Solve the following systems of equations over Q and Z,:

20+ Ty+32+t=6 9z — 3y + 52+ 6t =4
(a) ¢ 3x+5y+22+2t=4  p=11; (b) 9r — 3y +5bz+6t=4 | p=13;
Y +4dy+2+Tt=2 3r—y+ 3z + 14t = -8

(62 +3y+22+3t+4w=>5H

() dr4+2y+24+20+w=4
dr+2y+32+20+w=0 "~

20 +y+T7z+3t+2w=1

20 —y+32—=Tt=5
p=11; (d) 6r —3y+z2z—4t=7 , p= 3T,
dr — 2y + 14z — 31t =18

([ s+ 2y+32—2t+w=4 3T 42y 422+ 20 =2

32+ 6y + 5z — 4t + 3w =5 2z + 3y + 2z + 5t = 3
(e) T Ty — A4t +w =11 , p=13; (f) Y +y+4z2—-5t=1 ,p=T;
’ N 2w+ 2y+32+4t=5

20+ 4y + 22 —3t+ 3w =06 Tody+6z—t=T

2v4+3y+z2+2t=4
dr+3y+z+t=>5
(g) { dr+1ly+3z2+2t=2 ,p=1T.
20 +5y+z+t=1
T—Ty—z+2t=7
(9) Solve the following systems of equations over Zs, Z7, and Zq;:

r+4y+3z=2 20+3y+z=1
(a) ¢ 3x+2y+42=3, (b)¢ z+4y+32=3 .
de+y+2=0 dx + 32 =2
r+y+z=1
(10) Show that the system of equations ¢ 2z +y — 2z =2 has no solutions over Z, if and only if
r—y+3z=0

p=2.
(11) Solve the following system of equations over C:

6ix + (=3 +6i)y + (4 +2i)z + (1 +20)t =0
(5+5i)r+ (B3+50)y+(7T—3i)z+ (4+2i)t =0
(=34 3i)x + (=6 + 3i)y + (=1 + 3i)=z —t=0
(1+1l)x+ (1 +12)y + (11 + 7i)z2 + 7it =0

assuming that:

(a)x=0, (b)y=0, (¢)2=0, (d)t=0, (e)z+y=0.



(12) Solve the followmg systems of equations over C:

(14+i)x 42y —2z2=3+2i (I+d)x+2y—iz=2—3i
B+i)rx+(1—d)y+42=6+i, (b)) 3z+iy+(2—i)z=6+4i .
br+y—iz=2 (Ad+i)x+y+32=06+61

) Solve the following systems of linear equations over R:
2r + 5y — 82 =28
dr +3y—92=9
20+ 3y —Hz="T"
T4+ 8y —Tz=12
v +4y+2z2+2t=3 3r—dy+22+4t =2
6r+8y+22+5t=7 ; (d) Tx—4dy+z+3t=5 ;
9z 4+ 12y 4+ 32 + 10t = 13 br 4+ Ty —4z — 6t =3
8xr + 6y + 5z + 2t =21

{3x2y+5z—|—4t2 3x4+3y+224+t=10

20 —3y+5z2+ Tt =1
dr —6y+22+3t=2 ; (b)
20 — 3y — 11z — 15t =1

6r —4dy+42+3t=3; (f) dr+2y+32+t=8
9z — 6y +32+2t =4 3r+5y+z+t=15
Tr +4y + 52+ 2t =18
rT+y+32—-—20+3w=1 20 —y+ 2+ 20+ 3w =2
20 +2y+4z—t+3w=2 6r — 3y +2z+4t+5w=3
3r+3y+52—2t+3w=1" (b) 6z — 3y +22+8t+ 13w =9 "’
20+ 2y + 82— 3t + 9w =2 4o —2y+z2+t+2w=1
6z +4y+52+2t+3w=1
Q) 3x+2y+4z+t+2w=3
3x+2y — 22+t =—-7"
9r + 6y + 2z + 3t + 2w = 2
(14) Solve the following systems of equations over Q and Z,:

20+ Ty+32+t=6 9z — 3y + 52+ 6t =4
(a) ¢ 3z+5y+2z+2t=4 ,p=11; (b) 9r — 3y +5z+6t=4 |, p=13;
9r4+4y+2+7t=2 3r —y+ 32+ 14t = =8

Y

6 +3y+224+3t+4w=>5
() dr+2y+2+20+w=4

dr+2y+324+2t+w=0
204+ y+T7z+3t+2w=1

20 —y+3z2—-Tt=5
,p=11; (d) 6r —3y+z2z—4t =7 , p=3T,
dr — 2y + 142z — 31t =18

3r+2y+22+2t=2

20+ 3y +22+5t=3
p=13; (f) 9r+y+42z—-5t=1 ,p=T,;

20 +2y+32+4t=5

Tr+y+6z—t=7

([ s+ 2y+3z—2t+w=14

(c) 3r4+6y+5z—4t+3w=>
r4+2y+T7z—4t+w=11"

20+ 4y 422 —-3t+3w==6

20 +3y+z2+2t=4
4o +3y+z+t=5

(g) R br+1ly+32+2t=2  p=17.
20+ 5y +2+t=1
r—Ty—z+2t=7



(15) Solve the following systems of equations over Zs, Zz, and Z1;:

r+4y+32=2 20 +3y+z2=1
(a) ¢ 3x+2y+42=3, (b)¢ z+4dy+32=3 .
dr+y+2=0 4z +32=2

(16) Find the products of the following matrices:
6 4 -3 4 1
wl LD ez S e] ez s
79 1 3

(cl)[1 3},(e)[1 2345]°-[12345],

2 0 2 0
H[12345]-[12345],%]|31 3 1
3 2 3 2
(17) Find the following determinants:
1 2 3 4 1 -1 1 =2 T 9 A
-3 2 -5 13 1 3 -1 3 b0 =260
@17 90 ap ®) 0 4 g4 3 p @1 L =245
1 -1 -2 4 4
—2 9 -8 25 -3 0 -8 -—13 o0 o 9 o
110000 44 -1 0 -1 8
IR I -
(d)883127(6)000110’<f)122112’
L0001 000011 17 6 6 5 7
100001 21 1 2 2 1
5 —4 4 00 0
1001 1002 1003 1004 30 20 15 12 9 -7 6 0 0 0
() | 1002 1003 1001 1002 | 120 15 12 15 | ) 3 =2 1 0 00
1001 1001 1001 999 |’ 15 12 15 20 | 1 -1 2 00 1/
1001 1000 998 999 12 15 20 30 0 1 =301 0
-2 1 0 100
1 6 20 50 140 140 31 1 1 1 1
0 —16 —70 —195 —560 —560 -1 3 1 1 1 1
|0 26 125 366 1064 1064 -1 -1 3 1 1 1
W0 Z31 —154 —a60 —1344 —13a4 | ®| 1 -1 1 3 1 1
0 4 20 60 176 175 -1 -1 -1 -1 3 1
0 4 20 60 175 176 -1 -1 -1 -1 -1 3
(18) Evaluate:
123 4 111 2 76 14
325 3 131 3 L0266
(a) 1 92 3 5 over Zz, (b) 114 3 over Zy;, (¢) |7 8 9 1 6 |over Zs;.
2 2 1 4 308 10 L1240
70 9 22
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(19) Determine which of the following matrices are invertible and find their inverses where possible:

1 2 _3 1 3 =5 7 11 1 1
1 2 01 2 =3 1 1 -1 -1
I PG KN NCH e HOJ ER R |
00 0 1 1 -1 -1 1
2 3 2]
e 1T —-10
-1 2 1_
20) Solve the following matrix equations:
( ] gm
4 1 4 —6
@X 10 4]~ 2 1 }
4 1 (4 —6
(b>[04 X:_z 1|
(1 1 -1 1 -1 3
o)X |2 1 0 |=]4 3 2],
_1 -1 1 1 -2 5
(2 1 -3 1 -2 4
@5 X[ P ]=1F 4
(21) Solve the following systems of matrix equations:
( 2 1 31 2 8
) {1 1}X+{21 Y=105
3 -1 2 1 4 9
[ -1 1 X+{—1 —1}3/_{—1 —4}
v L
1 1 X+ 31 v 35
-1 1 11 11
(b) <
L]y [r]y 11
[T 1 13 |5 3
(22) Check which of the following subsets of the space K* are subspaces, where K is an arbitrary
field.
(a) U={[t,t+1,0,1] : t € K};
(b) U ={[t,u,t +u,t —u]:t,uec K};
(¢) U= {[tu,u,t,0] : t,u € K};
(d) U=A{lz,y,2,t] :x+y—2=0}
( Uz}[m,y,z,t]:xy:()};

e)
(f) U = {t[1,0,1,0] + u[0,—1,0,1] : t,u € K}.
(23) Check which of the following subsets of the space R* are subspaces:
(a) U=A{[t,u,t +u,t —u]: t <uly
(b) U ={[t,u,t,0] : tu > 0};
(c) U =A{[z,y,2,t : x,y,2,t € Q}.
(24) Let R*> be the space of sequences of elements of the field R. Check which of the following subsets
are subspaces:
(a) U1 = {[al, as, .. ] L] = Ay +a;_1 for every 1= 2, 3, .. },
(b) Uy = {[a1,as,...] :a; = % (aj—1 + a;jyq) for every i =2,3,...};
(c) the set of all sequences [ay, as, . ..], whose entries are almost all zero;



(d) the set of all bounded sequences.
(25) Show that ]R4 = Ul ) UQ, if

1
(a) Uy is the set of solutions of x; + 29 + x5 + x4 = 0, and Uy = lin i :
1
0 1
. . $1+21’2—5E3+3$4:0 T 2 1
(b) U, is the set of solutions of { it Tyt Ta=0 and U, = lin R N
1 1
(26) Show that R* = U, + Us, but R* # U; @ Us, if U; is the set of solutions of 32, — 2wy +x3+4xy = 0,
1 2
nd U; = lin 0
a 2 — 1 ) -1
1 3
(27) Show that
(1] [0] [ 1] 1 0 1
R? = lin 0,1 @ lin L {)=tlin(|0|,]|0 @ lin 1
0] 0] | 1] 0 1 1
(0] [0] [ 1]
= lin 11,10 @ lin 1
0] [ 1] | 1]
(28) Check if the vectors o and 3 are linear combinations of the system A of vectors of the space R*,
if } - ) 3
1 2 5 9 9
1 1 3 6 6
(8) A= Llfa 2 T s PP |
-1 [ 1] [0 -1 0
[ 1 (2] [5] [1 9 9
1 1 3 0 6 6
WA= a2 ol |5 [P s
1| [ 1] [0 2 -1 0
i 2 1
(29) Check if the system -1, ]|,] 3 of vectors of the space C3 is linearly independent.
1 1 7
2
Express the vector 3 as the linear combination of the above vectors.
142
(30) Check if the system of vectors (a, ..., a,) of the space K* is linearly independent, if
1 4 2 5
2 1 1 4
(a)K:Z7,a1: 3 , Qg = 5 , Qg3 = 3 , Qg = 2 )
1 4 4 2



1 4 2 6
2 1 1 3
(b>K:R7a1: 3 , Qg = 5 , A3 = 3 , Qg = 10 )
1 4 4 )
1 4 4+ 5}
1 1 0 21
(C)K—C70[1— 3 , Qg = 5 , 3 = 5435 , Oy = i )
—1 4 5) 2
1 4 2 5!
2 1 1 4
(d)K:Z57 a; = 3 , Qg = 5 y Qg3 = 3 , Qg = 2
1 4 4 2

(31) Show that the vectors ay, ..

., a, form a basis of the space Q" and find the coordinates of the

vector [ in such a basis, if

1 1 1 6
(@)n=3;a1={1]|, =1 ,a3=121,8=1|9 [;
1 2 3 14
C 9 3 1 T 6
(b)n=3; a1 = 1 ,Oézl 2 |,az=| —-1]|,8= 2 |
-3 -5 1 -7
1 2 1 1 7
(c)n:4;a1: _21 , Qg = 8 y O3 = ? ) Qg = _31 , B = i41
9 1 4 0 p

(32) Find bases of the subspaces of solutions of the following systems of linear equations (over R):

ZL‘1+3{E2+2£L‘3:O T+ X9 —3.1'4:0
(a) 201 — x5+ 323 =0 ; Ty — Lo+ 223 — 24 =0
3r1 — dxg +4x53=0 4r1 — 229+ 623+ 324 =0

(33) Find a basis and the dimension of a given subspace lin(ay, ay, . ..

(b)

, ) of the space Q* if:

5 4 1 3
(a'> g = _23 , Qg = _12 , Qg = _11 y Olg = _41 )

1 3 2 2

[ 2 ] 4 3 4 ] [ 7]

(b) a1 = 31 2= 13 = 32 = 1§ 4= —g ’

5 3 4 17 0

1 2 2 5 [ 3 ]
(©) oy = 2 0y — 3 fy — -5 oy — 26 s — —4

3 | —4 |7 g8 |’ -9 |’ 1

—4 1 -3 —12 2

(34) Find a basis for each of the subspaces of R* listed below as well as a basis of the sum U; + U;
and the intersection U; N U;;, if:



(a) U1 = lin

(b) U1 = lin

T
T2
e
Ty

U2 = lin

(d) U; =lin

(35) Which of the following rn

(e)n=4,m=
f)n=4,m
(g) n=m=4,

e R*:

T
o)
T3
Ty

— W N =

X

S S I SIS

L T e &8 +~auw Eﬁ'

SR IENSE S

5
)

—1 3 Ty
0 2 . T2
) 1 ) 3 7U2_ T3
1 —1 Ty
3 4 ]
0 -1 .
-1 | 1 , 1 , Uy =lin
-1 —3_
Ty — T+ T3+ x4 =0 5]
ERY: 20y —my+ 23— 224 =0,
4
0 3 )
2 1 k
1 5
[ 2 3 3
1 3 0 .
| 9 5 , 1 , Uy =lin
3

S K” — Km are linear, if:

Tr+z
2 4 2
3x—y+z
22 4y
T+ z
z

T—y+2
20+ 3y + 52 —1
r+z—1

r—y+2
20 — 3y + 52 —1
r—z—1

x4+ 3y — 2t
r+y+z |,
2y +t ’

y+=z

:(b)n=m

i

=3, ¢

i (d)n=m=3,¢

o O O

v R
~—— v B

0
1
0
0
[ 2
=|y+1
z2+2
r—y+=z
z
)




x x4+ 3y — 2t

Y r+yt+=z ]
(hyn=m=4,¢ z - 2y — 3t ’

t 20 +4y+ 2 — 2t

T T+ z
)n=m=23, ¢ y = 2x2

z 3r—y+ =z

If © is a linear map, check if it is a monomorphism, or an epimorphism.
(36) Find kernels and images of linear maps from Problem (35).

(37) Find kernels and images of the symmetry (projection) of V; (onto Vj ) along V5 (see Problem

(77)).
. 2z 4+ 3y
(38) A linear map ¢ : K2 — K3 is given bygo([y]) = | x—y |.Find:
3y

(a) images of the following subspaces: K2, lin <[ (1) }), lin <[ (1) 1), lin ([ 1 1),

{{ﬂ €K2:2x+3y:0};

0 2 2
(b) counterimages of the following subspaces: K3, 0 , lin 1 , lin 1 ,
0 3 0
3 0 T
lin 11,1 , y | eK3:24+y+2=0
3 0 z

—_
—_
—_

(39) Find a linear map ) : R?* — R3 such that Ker ¢ = lin 1

—_

and Im 1 = lin

)
—_
—_

How many solutions are there?

1 —1 1
(40) In  the vector space K?® consider the bases Az = 11,1 2 |,10
0 1 1
1 0 0
and By = O1,{11],]0 , and in the vector space K* consider the bases
0 0 1
2 1 0 —2 1 0 0 0
Ay = (1] , _11 , ; , 8 and By = 8 , (1] , (1) , 8 . Find
1 1 0 0 0 0 0 1
the matrix of a linear map ¢ : K™ — K™ in the bases A, and B,, (A, and A,,; B, and B,,; B,

and A,,), if:

z

8

3r—y+z z z
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v x—y+2t
(¢) n=4,m=3, ¢ ‘Z = | 2x+3y+5z—1t |;
T+z—1
t_
I [ T—y+2
(d) n=4,m=3, ¢ Z = | 2r—-3y+5z—1 |;
; i r—z—1
r+ 3y — 2z
v rT+y+=z v
() n=3m=49(|y]|]|= gy [ m=3m =ty =
z Y4z z
T+ 3y — 22
r+yt+=z
2y — 3z
20 + 4y + 2

(41) Consider the vector space R™ and its bases A and B. Denote by £ the canonical basis (1, €9, . . ., €,).
Find the transition matrices from £ to A, from &£ to B, from A to £ and from A to B, if:

o weas (3 D o= (2 12)

8 |1 [ —16] 9 1 3 2
M n=3A=|-6|,| 7 [.| =3|].8=(]| 2], —1 1]
7 -3 |7 1 2
1 -11 [2 0 1 1 1
0 1 0 0 2 0 1 0
()=t A=11p b o | o|]' B0 2 1|0
1 0 0 1 0 1 1 0
(42) Find the matrix of ¢ : K* — K? in the basis (1,e3 + £3,1 + &) if the matrix of ¢ in the basis

(a) (e1,€2,€3), (b) (&1 +e2,62,¢3)
1 0

isequal to | 0 2
0 0

w o o

43) An endomorphism ¢ € End(C?) has the following matrix in the basis A = : , 0 :
1

W 23w [2 3]

Find eigenvalues and eigenvectors of ¢. What will be the solution if we assume that A is the
canonical basis? And if we assume that ¢ € End(R?)?
(44) A is the matrix of an endomorphism ¢ € End(C") in the canonical basis. Find eigenvalues and

eigenvectors of . If possible, find a basis of C" consisting of eigenvectors of , as well as a matrix
C € GL(n,C) such that the matrix C~*AC' is diagonal.



=2 oa=| G 2o a=| Y gliea=]) B @a=]3 )
0o 2 1 0 01 3 1 0
n=3: (e A= -2 0 3]; f) A=1010(; (g A=| -4 -1 0 |[;
| -1 =30 1 00 4 -8 -2
0001 0000 112 3
00 20 . 0010 0 2 2 4
n=d:i M) A=t s g0 WA=ty 0 0 WA=g 01 2
4 0 00 3000 000 2
112 3 0O 1.0 O 1 100
011 2 0 01 0 3 010
B A=1g ool WA=l g g0 1 @ A= 3 g0
000 2 -6 1 7 —1 -2 0 0 0
(45) Find the characteristic polynomial of an endomorphism, which in a certain basis has the following
matrix:
—Qp—1 —CQp_o -+ —a1 —ap 00 - 0 —ap
1 0 - 0 0 10 0 —a
(a) 0 1 0 0 . (b) 0 1 0 —as
0 0 e 1 0 00 -+ 1 —a,

(46) Find eigenvalues and corresponding eigenvectors of endomorphisms of real vector spaces whose
matrices in the canonical bases are equal to:

-3 4 1 1 1 2 2 4
O Il U R A R N g
5 6 =3 0 01 0 2 1
@ | -1to0o 1], ®|lo1ol|; @ |-2 0 3
1 2 -1 1 00 -1 -3 0

(47) Find eigenvalues and corresponding eigenvectors of endomorphisms of complex vector spaces
whose matrices in the canonical bases are equal to:

[ -1 2i 0 a
(a) = 2]; (b) [—a O}foraER;
0 1 0 0 07
-1 0 1 0 0
0 -1 0 0 0
(c) S
o o 0 -~ 0 1
0 0 0 -~ —1 0|

(48) Find a formula for A", if A equals to
1 2 0 2 1 1 1 2
N O I O B RO N R
(49) Find a formula for a,, if
(a) ap=0,a; =1, apro = a1 + a, (Fibonacci sequence);

(b) ag =1, a1 =2, apio = 3a, — 2ap11-
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(50) Calculate the following limit in case it exists:

lim /5" + 6™ + 7.
n—oo

(51) Does lim,, oo (—1)™ exist?

(52) Calculate

lim 083"

n—oo logg n’

(53) Does the following series converge

. cos(4")

n=1
(54) Does the following series converge

o0

1
2571—2?

n=1

(55) Does lim, s (\/n +1—+v/n — 1) exist? If so, calculate it.
(56) Does the following limit exist? If so, what is its value?

lim sm(fq:)
T—00 €T

(57) Compute the following limit if it exists

lim u
z—=7 12 — 49

(58) Compute the following limit in case it exists

ox

im ———.

2—0 6 sin(3x)
(59) Is f: R — R defined by

2% sin (%) , ifx>0

Fz) =40 if £ =0
x sin (%) ,  otherwise.
continuous?

(60) Determine the points where f: R — R defined by f(z) = [z] + [—z] is continuous.
(61) Does f: R\ {0} — R defined by

1
ez 2

ext3

fx) =

have a continuous extension to R?

(62) Does f: [-1,1] \ {0} — R defined by

have a continuous extension to [—1, 1]7
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(63) What is the derivative of

v/ 24T

n (0,00)7
(64) Compute the derivative of the function

1 — 22

_—
o T2 +9

(65) Calculate the derivative of
x® — Tav/a?
2\/x

defined on (0, c0).
66) Compute the derivative of tg*(3z) where the function is defined.

eT_e—T
sin(z) °

(66)
(67)
(68) Find all local minima of f: [0,00) — R defined as f(z) = (z — 3)3 + 5.
(69) lim,_,3, —2&L
(70)
(71)

67) Compute lim,_,q

Vz2-1~

70) Compute lim, = 1-sin(z)teos(x)+z—3

sin(2x)—cos(z)

71) Give the maximal open intervals where f: R — R defined as f(z) = «
respectively.

Find all local maxima and minima of f(x) = sin(2?) defined on R.
Compute f dx.

3 is convex and concave,

332+2z+2

Give [ 322’ du.
Compute [ tg(z)dx
Calculate [ dz.

1—sin? z

79) Compute fxtg (x)dx.

2
80) Determine [ ”*ﬁ—?xlda:

)

)

)

)

)

)

)

)

)

) Calculate [ \/a + bz d.

) Calculate [ sin(x) cos(z) dx.

) Determine the primitive of cos*(z) sin(z).

84) Give [ V1 —a?dx for z € (—1,1).

) Compute [v/1+ 22 du.

) Determine [ mdx

87) What is [ == dz, where n € N?
88) Compute the area between the z-axis and e given on the positive real numbers.
89) Calculate the area of

{(@,y) 12,y €0,1],2" <y <a}.
(90) A bike has an initial velocity of 4 and accelerates at the rate of a(t) = 2.4t5. How fast is the

bike going after 4 seconds and how far has it traveled?
(91) What is the length of the curve f(x) = cos(z) from z = 0 to = 27?7
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(92) The region in the first quadrant enclosed by the y-axis, the line through x = 27, and the graphs
of y =sin(z) and y = 1 sin(z) is revolved around the z-axis. What is the volume of the generated
solid?

(93) Find the area of the region enclosed by the parabola y = 3 — z? and y = —x.



