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(Basic Algebra, Polynomial and Factorizing)
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1) {~2)+3
3) 3-(-8)
5) (-8)-(-2)
7y (=27)-24

9) 38 ~{-17)

11) (~16} - (~36)

13) {~16) - 6+ (=5}
15) 16 —(~13) - (=3)
17y (=11) = (=14} + 7

19) 6+ (=7} +(=5) —(=2)

21 {~11) -8+ 1 ~(-6)

29) 2 4 (—i)
3\ s,
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1) (12¢° —6a— 10a7) — (10a ~ 2a° — 14a*)

12) {8n—3n' + I{)nl) — (3113 +11n* = 7)

i
-

25) (8k+A* —6) = (~10k +7 - 2&)

P
——

26) (;—9;*3 - Su) + (=2uv = 24 + vl) + {:_——1'3" + 4111-{)

27) 14x7 + 737y — (647 - 7% — 4x) ~ (10x + 9x7)

Gathered and modified by Dr. Sayan Kaennakham

Page 8




na 2. MTHUNAUI

£y 6v{2r + 3)

3) (2n +2){‘6n + 1}

7y (x— 3063 —2)

9) (6p+8)5p—8)

11 (2a—1){8a—35)

43 (4{1 + 2)(6.{:2 —a+ 2)

Gathered and modified by Dr. Sayan Kaennakham

Basic Mathematics for Engineering

6) {4n +1)(2n + 6)

8 (8p—2)6p+12)

o) (3m—1K8m+7)

12y (504 6)(5n = 3)

20 (7hk— 30k~ 2k +7)

T
—_




Basic Mathematlcs for Englneenng
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(Lines, Equations, System of equations and how to solve them)
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5) 6x+35y=-15 6) dx—yv=1

7y Tl —4y=32 8) 11x—8y=—48

9 1 3 L kg ¥
N9 2 JWWIFENDTILEWETI muﬁa%‘lﬂmmawﬂma‘lﬂﬁ

9) through: (1, 2). stope=7 10) through: (3. -1}, slope = —1

H) through: (=2, 5). slope =—4
) through: & ). slop 12) through: (3. 5). slope =

(5] | n
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13) through: (2. —4), slope =—1

. 1
15) through: (3, 1), slope = 5

Basic Mathematics for Engineering

14) through: (2. 5), slope = undefined

16) through: {(~1, 2). slope =2

addindnuidasiy oo $udd 11 waadnou 2554
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Fageand 249 79
waluladasmu 979 130
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wvineeaad 954 4
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75 - 1
83 - 2
122 1 2
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Basic Mathematics for Engineering

MAa 4.2 Write the standard form of the equation of each line given the slope
and y-intercept.

, 3. <
7) Slope = ——, y-intercept =5 8) Slope =9. y-intercept = 4

L

MA 4.3 Write the standard form of the equation of each line,

X+ 5

<3 | L

7
9 y=——x+1 ) v=
5

Py v+d=—7y—-1) 12) v+ 1=—{x+3)

[3) -10x— y=-5 [4) =4 —2y=—x
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1A 4.4 Write the standard form of the equation of the line through the given point

with the given slope.

: ; 1
15) through: {4.-2]. slope = -1 16) through: (=2, 4). slope = -

MA 4.5 Write the standard form of the equation of the line through the given points.

i through: (“"3 2} and {O —1) i {hr(}ugh; {O‘ :f,} and (.—] . —}]
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MA 4.8 Write the standard form of the equation of the line described.

S 2
19) through: (2, 0). parallel to y=—x 20) through: (2. 4), parallel to y = —
3 ) gh: (=2, 4), ;

X4

[T R
1aa

2

) 2 o b e (S A 4
20 through: (2. 4). perp. 10 y=——x -3 22) through: (3, 0), perp. 10 y=—x+35

msammsﬁnm

mmﬂmi"uu‘lm‘smﬂ

nm“immammniu’iaumms’iﬁs"uwmuﬁmﬁmswmm‘twé’nagmsmiﬁnmua viladaundngnsengg
‘E@ﬂlﬁsvuu"l,mmams’fa uailnisdnen wdm‘a Walwlduarluns@nuwldacafilszangniw
uamauamsammstsmumsaaumﬂqmsaumﬁnmmuaﬂsummmmuwaemﬂLssmﬂnm'tu's.,nu
nina uay Lwa’mmmmussaﬂm’mamﬁnﬁn:ervftaLﬁumwuwaommﬂummauﬂaomﬂuanamsm
ionfulyl dndnmdfidoulusarlsenaunsisdathadui dawflas LLE\"I.:!JL)Rﬂuﬂ'ﬁﬁﬂ‘hﬂ‘lﬂ‘]ﬁﬂlﬁ
Wiindlsathenssy Insinm bede wnmznanﬁ%usuﬂvnmmaamsﬁnmsvnu‘lmmﬂ CRl
mﬂm'sﬁnmm ac dlaf umanisd@nmas es e Walvmsianisdénwfianuasasduas
filsz@nanwdedu 5nﬁaﬁammaaoﬁ’nﬁwnmahusnmsﬁnmmaamﬁumsﬁnmauq Heazahnl
unﬁﬂmuiamaahLiam'sﬁ'nwﬂmmaunuamuuaummmﬁ’mﬂgmumsﬁnmmuamatm
Tugandmsmiaiutindeansle illunaeszuitenanisdnefiaesees s emdutariassuy
uu‘mnmaamﬂaaeﬁ’nt,nm%mmgmmaﬂmwnssumsmuﬂnmsﬂsmamm‘ﬁwﬁmmm (n.2.)
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ma 1 Introduction with some easy exercises.

1y 4n—2n=4 P w12 =2+ 5v 2

3N 3=x+3-—5x 4y x+3-3=—6

5y —12=3-2k - 3k 6) —1=—3r+ 2

7y 6=-3{x+2) 8) —3(4r—8)=~36

9) 24 = 6{—x — 3) 10) 75 = 3{—6n — 3]

1 =31 +6rl=14 -+ 12) 6l6r+6l—5=1+6v

Gathered and modified by Dr. Sayan Kaennakham Page 27
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13) —4k + 2{5k - 6} = -3k - 39 14) =16+ Sn=~7(—6 + 8n) + 3

15) 0p+9—-11~p==202p+4)-32p~2) 16) —10m + 3{8 + 8n) = —6(n ~ 4)

17) 10(x+3) ~(~9x—4)=x~ 5+ 3 18) 1202k + 11) = 12{2k + 12)

19) ~12(x ~12) = ~9(1 + 7x) 200 ~11+10(p+ 10} =4 - 5(2p + 11)

Gathered and modified by Dr. Sayan Kaennakham Page 28
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mea 2 This is more challenging.

9} -8+~ 5a—5 =—3 10} 10879 = 60

Iy 1=«x-35 12y -10vv— 10 =60

13 10+N10m—1 =13 14y —12=—6vh+4

I3 Nv+3 -1=7 16) 90 =9V 25v

Gathered and modified by Dr. Sayan Kaennakham



17 w‘gzvrm-z

ma 3 Now, it’s getting tough !!

k+d k-1 k+4
+

4 4 4k

b

Basic Mathematics for Engineering

18) N2 — 88 = 1;—
i}

Gathered and modified by Dr. Sayan Kasnnakham
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Lo =n—6  2n1+12 a—6 It +24x+48 x-6 1
3) = - = 43 = + — =

n- 1 n X AN X

*

2, A k
-+ 2% S= 1 1 6 =
3

LA
—
L
Enl
177}
|9%]
o
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2.3 sEunEaM T AR saaL ashsus

ma 1 NTINATELURLN IS dua0Ie LYy
N y=4x-9

y=x-3

9) y=-5
Sx+4y=-20

Gathered and modified by Dr. Sayan Kaennakham
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8y 4y +2y=10

X—3y=13

0y x+7v=0
Qx—8y=122

Page 32




FEY bx+8v=-22
y=-3

Gathered and modified by Dr. Sayan Kaennakham

12) Tx+2y=-6
~14x—4y=-2

4y —x+ 2y =7
wdy o Gy e -]d

16) =2x=2y=06
10x+ 10y =-30

Page 33
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17) 4x+5v=—9

Syr—y==-7 —6x + Gy = 18

I18) —2x+3y=15

19) 2x+ 18y =122 20) 36+ 7x~8v=0
-x—9y=~11 ~10y=~—12 - 6x

2 3
21) —x+ S ==2y 22) =17 =5y~ 11lx=0
20 ~15=09x+4y

18 51

3ys———rt o

X
i1 i1
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18 2 aNURIUTEN TR e

“ETL wiooloal g e
i =1
Y
2y y=x+2 ‘,A
v=-3 '
<
S TR T g
e .
Y
3 or—y=3 A
Tr—y=-3 i 5
{
S - =% =F 46 §r
i
P (R TR SO PO B
Y
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. .
P P [
i ;

A

b 4

6) 2y +x+4=0 A
_= g 2}, - s

A
¥
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2.4 ANINITWAINTNAIADS UAZNIUI

A e .
MIMHALAYBIFIM AU EIFa il idnaneit wadtfesnywd tdun nasuendadszney uss
w s el o P o 8 a ' o 'Y
mildgas warlumsuandadsznauiu m‘mmmm‘l@i’l.umrﬁﬂwwgummmﬁaamnm';mm'mLwnmﬂsznau"lﬂ
Tandng
= ' a o . o 41 ar o o o M -
taudn luauduasa WAWITAINY limasouonslseneyldiedn  dadu  nsldgasiadudn
A ~ & d. W R L d 1 ‘g’ e o o bt b
inseallaniefindsanauly awsensldgasdindnil awsoldmdaeurassumswnunirdsesldiaun taue
- ¢
LLHEEE‘TN@) LLE‘]ZEIGI‘.?T]'J"I%T& A3 U
Quadratic Formula
2
Solve ax” +hx+¢c=0.a=0

~h+~b —dac

2a

If »* —4ac >0 - Two real unequal solns.
If b* —4ac =0 - Repeated real solution.
If b* —dac <0 - Two complex solutions.

Square Root Property
If * = p then x :3‘;\/;

e 1 DMTAINBLDRY

B3n-2M4n+1)=0 2 adm—3)=0

N Sn—-Vn+1)=0 4 (n+2)2n+5)=0

Gathered and modified by Dr. Sayan Kaennakham
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3y 3P+ 72 =33k 6) n*=—18 - Oy

7) T =42 =35y 8) kS =—4k—4

Gathered and modified by Dr. Sayan Kaennakham Page 38
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10) —4n” + 61— 16 = —5n°

12) BP+h=2




Basic Mathematics for Engineering

13) 10n* - 35 =635n 14) 3x" = 8x= 16

15) 160" ~ 1140 = —14 16) 28" =—96 — 184n

Gathered and maodified by Dr. Sayan Kaennakham Page 4
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I17) Ta® +32=7 - 40a 18) 4227 ~ 69y + 20 =T+ = §

19) 3¢° =6a— 3 20) 9x> — 11 =6x

Gathered and modified by Dr. Sayan Kaennakham Page 41
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21) 14m® + 1 =6m° + Tm 2 44" -8=a

22) 4a” -8 =g
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3LBNT LN ULT YA WATADNIINN (Exponents and Logarithms)

onential form.

) o 3H = . 1
i) E(}:: & 6=12 2] 10g 180 17 ...““"..:
{ 4) log, 81=4
3) log |, ——=-2 i
196
1.2} Rewrite each equation in logarithmic form.
i1 6) 127 =144
5) 647 =8
. 1 R
y ol b Q) [ ] =
Ry J (12) 143
1.3) Rewrite each equation in exponential form. _
15 I log =4
9 log ——=1v
R 16
1 Jog. x=v 12) log, v=u
7
13) log v=-16 14) log x=-8§

Page 43
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1.4) Rewrite each equation in logarithmic form.

Iu "=v 16} 8" =q

)' 18) 67=x
=y
H

19) 9=y 20) B4 =123

2.1) Evaluate each expression.

21y log, 64 22) log, 216

23) log, 16

{2
N A gy
tad

27) log ., 7 28) log. 16

I~
D
o
"5‘
e~
s
bd
o |
Ly
o
—
=3
a5
tn
|
LN
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2.2) Simplify each expression.

log, 144

33y 12

N1A 1) Properties of Exponents

Basic Mathematics for Engineering

Simplify. Your answer should contain only positive exponents.

: 3 3
1y 27 - 2m

4 -3
MNom o 2m

3) 472 4y 4n* -2
3) 2t 4x 6) 2_1,3),-3 37
7237 3 §) 4

9 da’h” . 30 p

Gathered and medified by Dr. Sayan Kaennakham
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I8) (x'l}‘“} _)2

19) {2x*y~3)" 20) (3m)2

4 4
239 Efj_m 243 m

an’ 2m




g . i
_ 3m 2ty
2 26y =
& - A 2 =3 4
m 3x7v s
0 ~1_3 3 3,4
vy s 2 7k
27) == 2y Ll
4x 3jk
43 3 3=l -l
dmn"p Xy Oz
- D~ e XY Z
29) 11 4 30 -4 00
3m™n"p PR

A1A 2) Properties of Logarithms

Expand each logarithm.

D log (6-11) 2 tog 5.
61 0 e

3) ](‘)g (mw) 43 i”::{
11 )

Gathered and modified by Dr. Sayan Kaennakham
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-
Ao

5) log

U’\Ig

W

83 log {a - b)

e

I

7 o

fi=

=

X
“ 10} log -~

3
_‘\.l

9 lo

e

e

_—

Condense each expression to a single logarithm.

13) log 3~ log 8 log 6
14y —£

15) 4log 3—4log 8 16} fog 2+ log 11 +log 7

Gathered and modified by Dr. Sayan Kaennakham Page 48




I log 7—-2log 12

19) 6log, u+6log. v

o
g

9) Glog, n+6log, v

—

I — ’
20 log, w—6log

23y 20log, u+5Slog, v

Critical thinking questions:

253 2log 2x — log v} —({log 3 + 21og 5)

Basic Mathematics for Engineering

20) Inx—4ln v

20 Inx—4in v

Y

24y dlog, u—20og, v

-
=

26y log v - log 2

Gathered and modified by Dr. Sayan Kaennakham
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3.4 Msufminasfl """:"'ng‘lma}m asfargulugasan

mmmmmnaumsmneﬂwLuugﬂma ‘mraEmn'ﬁ*{mwa,ﬂﬁﬁmawmm
W1 mmmmmngﬂawmaﬂwmm:nam‘lummﬁ'ﬁmmﬂ@ﬁﬂu 2
siuuy fAa
o ey = & G L e + G
1. MsuiGeesnsiduieiguuuy 1~ 1 970 R ludads R LasENIa
& s 1 C ;R le
VOIRTONMES NaNfe a* =2’ fidalle x=y
2. wannazldrudaiuda 1 ud Sidesaduaan3fulunisus
s At & a A
®uN1T nanna logx =log,y Neatilax=y
mA 1) Exponential Equations Not Requiring Logarithms

Solve each equation.

13 42.1‘+S - 1 2) 53—-’_:‘ ;5—.\'

3) 317 =243 4) 3 =37

5) 431”1 =1 6) 41_;? 24—1p-—]

7y 67 = gl §) 277 =2
i

9) (_-).'-Tm . 6—.-1.- - 6—21@: EU) ___:2“—-\
¥
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—3x v i L a2 a3 - ,.%....v‘
Iy 1007710 =— 12) 3 k
10

13) 472 4% = 64 PR

]
12
]

Lad
[t I"‘

17 (4-16"“;{"‘"_“1(3"""2 81311+Z‘_
16 5 8

2437

19y 81-97""2 =27 20y 9777 . 9V =27

Gathered and madified by Dr. Sayan Kaennakham Page 51
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23) iﬁr 643—%:64 24) }62;;--»3 ‘4-—2,0:-)-1

Nﬁﬁ%ﬂﬂ?ﬁﬂt%ﬂt%fﬂﬁﬁqi%ﬁ% Aunnw “urousn” zasilszne 7 ..
- Wamssaulundngaslanszuulasme lasuiadumaniséinenas 13 duans
- ﬁ%’yﬁnﬁnwﬂmmtﬁaL“ﬁ"lﬁnwwia'lm:ﬁ'uﬁ%zyrgwﬁ"[@ﬁ‘lﬂﬁﬂﬁiaauﬁaL‘ﬁm HAWTTNTINHA
MASHwIzaUATsLEn B faulans
; mnmuwmmﬂmﬂnmmiﬂlwLﬁummmmﬂl‘ﬂmunn'l,mnﬂaﬂam
- mr:s.rmawnaﬂnmmzﬁumwmmamana@nﬁmﬁﬁnmﬁy@uﬂmmm

el duinsnurfdng s]nﬂsuaummmmmmu AW o ﬂfwuu e aontinsdnsnguin
wasEmLwiUssng Lﬂmmﬁmunmmwmammmuamamamﬂuﬁﬁwm Srndsanudduss
magiiuisanandy UIECIER paanaaiuatef
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n1A 2) Solving Exponential Equations with Logarithms

Solve each equation. Round your answers to the nearest ten-thousandth.

3" =17 2) 127=13

3) 97 =49 4) 16" =67

5) 3 =69 6) 6 =351

7) 6" =99 8) 20"=36

9) §.18% =26 10y ' =5=5

Gathered and modified by Dr. Sayan Kaennakham Page 53
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Iy 9" +3=81 12) 11°7% -5 =354

13) 16”7 +5=24 14) 207 + 6 =53

15) 5-6™ =

|
[oe]
o]

16) 87" — 5= 53

17) =270 %

(%]
i
|
4
n

18) 10-e™" "% —5=73
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g Qv =4 e
4. ﬂ‘i‘i%@l’i’[ﬂ TWHNEG (Trigonometric Functions)

Right Triangle Definitions

opp
. opp adj opp
sinfl = cosft = tan = -
hyp hyp ady
hyp hyp ad]
csefl = — secll = — cotfi= ~
opp ad) opp
Basic Identities
, 1 1 i
SINr = COR T = tan e =
CsC T 8CC B cot x
i i 1
CECr = - sec = cotx =
811 T COsS T tanx
SN I COR T
tanxy = cotr = —
COS T SN &

Gathered and modified by Dr. Sayan Kaennakham
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Pythagorean Identities

N 3 2 .
sin"rx+cos”r = 1

3 7
tan" x4+ 1 = gec” 2
. 3 3
l+cot*r =cse” p

Sum and Difference Formulas

sin(z & ¥) = sin z cos ¥ £ cos zsin Y
cos{x £ y) =cosrcosy Fsinzsiny

tana +tany
tan{x + y) = »
( ) I Ttanz tany

Power Reducing Formulas

. | —cos2r
ST =
511 5
Y I +cos 22
COsTr = -
2

Product-to-Sum Formulas

ol

SinNxsiny = ::;[CGS(J? —y) ~ cos{z + y)]

]
sinecosy = =[sin(z + y) + sin(z — y)]

COS.r Cos Iy ==

Gathered and modified by Dr. Sayan Kaennakham
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Sum-to-Product Formulas

. . o r+y
SIiNy +smy = 25N -

2 ) ' .
) . ; YN L T— U
siny —siny = 2¢0s - sin

- r+y r—1
COSX + COSY = 2008 5 COs 5
0. fxF+yN . (2
Cosxr —Cosy = —28in 5 Sim 3

sin ! = y costl = x

Gathered and modified by Dr. Sayan Kaennakham
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fMA 1)} Find the value of the trig function indicated.

1y sec 8 2y sec @

5) cse & ! 6} cos €

i
)
“t

162 14

Ty cot 6 &) tan ¢

9) tan &

6

Gathered and modified by Dr. Sayan Kaennakham Page 58
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25) Find cse @ if tan 9:;’{— 26) Find cot §if sec §=2
- e 4 35
27y Findtan @il sin 8 =— 18} Find col @i se¢ § = —

2 4

W13

207 Find sec #ifsin 8 =

12
30 Find cot @if sin @ =—
13 13

A 2} Find the measure of each angle indicated. Round to the nearest fenth.

b 2)

1ad
et
din
—

C B \
O
6 .
_ 11y 10
8
4 P B c
LY 6}
C 4
?/“x 14 s
\g\\
A i
f 4 C
7)
4 11 B
&
i Aaa
&
C
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i) 325°
3y 607

23m

7y 570°

9) =

Convert each degree measure into radians and each radian measure into degrees.

Find the measure of each angle.

Ih

< \kh . s :
|~ :,ff
g
L 4
I3
} A ¥
r:
= ™
o ] o
X
b
15}
Ly
e,
™y
o ."

Gathered and modified by Dr. Sayan Kaennakham

Basic Mathematics for Engineering

2y 340°

8) —315°
10y —180°

12}

Ay
) = //v_b_,-f' / e
¥
14)
L Y
LY
i_
b ol ™
\
16)
)
k
v ¥'§\
N 4 }\s A -
- : y —
W
1'

Page 60
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Find the exact value of each trigonometric function.

1) tan & o
) Ay 2) sin &
Ay
/(’!l!fJ argw
kY -t
\ -
L — i
X ~ / it o
i
»
Y
h 4
3) sin # .
Ay 4y cos &
A Ay
G
hﬁ\\ \’ 13407
y 4B
;- ¢ . \ L
x =1 >
Y
Y
]F
3) cos & ; 6) tan 8
X
: Ay
e _
<-_\' DA
\} i o |A7 W-\i
x « { . i
A .-"J x
¥
k4
Y

Gathered and modified by Dr. Sayan Kaennakham
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11y cos 270°

7
13} (:0[—~t
4

173 ¢se 90°

19 sin —

13n
20D mn—wgu
.

23} cos 990°

Gathered and modified by Dr. Sayan Kaennakham

2y sin 0

b)) ese —

a3

16) sin 300°

18) tan 240°

2 tan 120°

32y cos ~630°

3w

24y esc—
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. Sm
25) ¢se——— 26) cos -
6
EASH 28) sec 943°
27} sin T R8) sec 943
11x 30 sip =2
39) cos — : 30) sin—27

mmi 41@.&'{;@.,1@ m?mh@mﬁmm ﬁ““‘iwﬂ QT o
ma?ﬂ'm:@ﬂﬂ;mmmnm&mma&m_'_ S

T
\!‘l\u o ffi'

iﬂu?%ﬁ?&»ﬁ?‘éé&ﬁ“ﬁm?ﬂ&ﬁﬁ“ WRARNRT

f"mmmmwamauﬁum”ﬁfmﬂmafﬁau% m‘m‘ﬁ"mm

‘Fﬂi ﬁ‘a”iE\

n’a‘*a@m‘rwmzﬁwwam!ﬂr*»mm .ummm
eanduanfians HER E,mm.
i mmﬁruazﬁm_mwf

aam:maﬁmmm“ " zgz:ﬁmﬁzi_

JJ,’?‘m%u

:_'.wgm‘sfmmw.wa\mﬁam;ﬁ% z’mm A L@*aam
;q_ Wi A m*mmm wc;mﬁ"mmmnmaﬂw _;ﬁzﬁ‘ﬁ_é

543 fnm*zf n a@ s 'zg’gaa}

iR ﬁamamm_n”'é s ;ﬁuﬁw"}aaﬂz\“d“wvs
L mmmnummmﬂh sadinaie nﬂwn':;'a_;m srsgasfing
‘ﬂ2’1’1EMJﬂ‘ﬂﬂ?'ﬁ'ﬁ%\kﬂ'ﬁ'ﬁ?fiﬁdqﬁ”.»fi Tﬁ’sﬂ : .{F;'Li S
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4.4 mamawlisuailnsni (do
Find the exact value of each trigonometric function.
Some may be undefined.

[} cos 101°

3) sin 105°

5) sin—228°

Ty cax —707
n

ST
9) cot ——
3

, Sm
I CsC—

sw
[3) tan ——
4

15) ¢sc—315°

Gathered and modified by Dr. Sayan Kaennakham
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2) cos 310°

4) sin —305°

6) sin—120°

&) cos 140°

Tin

10} sin——
&

[2} sec O

i4) sec—120°

163 csc 0
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i7) sec & . 18} sin &

P * T -
-
{11 -0} 4. —16)
1 ¥
19} cos & 20 cos B
Ay = - Ay
) ! E ““ /' 7 "
S \ . gy
e ),
\ ¥
¥ +
21) ese 8 Ay e
) iy 22) sin @ N

"} ’:r - K ::
i’ [, N33 /< -
N

17. -8} Iy
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1. Simplifv the following.

(a) cosSrsing = cosrsin s

. 3 B B
§in® x4 eost x4 tanf

(b

sl p

(¢} 3 =3sin® (1/8)

Gathered and moedified by Dr. Sayan Kaennakham Page 66
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Joorrsinzeosr

{d)

> PR
COEsF - ST T

{e} 2sinacosr — dsin® reosa

—
=
—t

f\.-lf-—"

{vos (x/2) 4 2sin’ (x/4) = 1)
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2. Use the addition formulas to find 1he exact valie of the followine,

(1) cos (%) b} sin (%i)

it

L

{c} ian (2)
' G

3. Use the hall angle identities to ealendate the exact value of the following,

{a) cos (-g) (b} cos (%)

{c}) sin (-—

|
3] B
e

Gathered and moedified by Dr. Sayan Kasnnakham Page 68
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A

4. Given tanae = =% for 0 < x < £ evaluate the followine.
1z - f

(a) sinx (b cosr {c})sin2e

(e} cosdr

Gathered and modified by Dr. Sayan Kaennakham Page 69
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asUdsninn@nsIdInsnaans “dae” nsunaninla

(Summary of things that any engineering student ought to know)
LWB‘FETI@LLEQ“’FT‘E Lme’mzﬁmm” UNH. aummﬂn‘s wuﬂmwamﬁua\ma‘lﬂu

Arithmetic Operations

- - b ab
ab-i—ac:a(lb-l-c’) al — |=—

c C

a ac
c be b b

c‘?+ ¢ ad+bc a  c ac] bc

b d  bd b d bd

a—-b b-—a a+b a b

— =._.._+_
c—d d-c c c C

ab-+ac
=b+c¢, a=0

e

S D
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Properties of Radicals

a=a Jab =¥lax/p

NJa' =a, ifn 1s odd
n{ _n e -
Na' = |al._, 1t 77 18 even

Exponent Properties

no_m _nEm '
ad =d —— = =

m m—n

4]
"
y 0 ,
(a”) =q"" a =1, a#0

('ab')” = q"b" bl

, . -
#} b b?? A LA # ﬁ
"2— =\ — | = ar = (Cl " ) (C’I )
) , )
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Logarithm Properties
log, h=1 log,1=0

109;, X

log,b" =x b =x

log, (.x")

log, (x) = log,

% 2

I

rlog, x
x+log, v

X
log,| — |=log, x—log, y
1%

The domain of log, x is x>0

Quadratic Formula
Solve ax” +bx+c=0, a =0

b=t \/173 —4qac

N o=

2a
If b* —4ac>0 - Two real unequal solns.
If b* —4ac =0 - Repeated real solution.
If b* —4ac <0 - Two complex solutions.

Square Root Property
If x*=p then x= i\/;
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Factoring Formulas

X —a =(x+a)(x—a)

|

N +2av+at =(x+a)

-

N =2ax+a” =(x—a)

X +(a+b)x+ab=(x+a) x%b)

-
]

N +3ax +3a"x+a’ =(x a

"

X =3ax" +3a x—a =(\—-c7)
A“‘—%—c73=(:\'+c7)(\ —ax+a )
.\‘3—(73=(.\‘—a)( “tax+a )
YI‘-—.H —C?E” z(r?‘l mg?‘f)(\j? -l'C? )

If 77 1s odd then,

’ 7 3 _1
A —a” = (x —-a)(x” +ax
X +a”

n=2 2 n=3

- W M]. 2 3 _1
w(x—ka)(x” —ax"" +ax —----+a”)
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‘?

T Al
e ol o
"*-\_N { 1 .\[3

I iy

= ;'f

\
(39
|
yd
i

2 o
- 90 3

(~1,0} f

I b i
*’”e"" . - -
360° 2 }b’ X
H

2 \\\3 3 =
(v ~ z o
S A s g

(0,1} T
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o o s 4
AN UAN sufam &!1!’1\3"3{8 (Some Answers})

= LI [
AA 3 1 NINTEINY AIAITIN HAzIng

- 21m 22y thn+ 1% 2358 ~10 24y 55 —43n

(]

20
25y 6Y9a - 10 260 —-50m 4+ 33 27) =T0+Bhy 28y ~Ba s 10

29) =255 -20 30y ~Tln - 29

Ad 1 euan Lasniay

9) 74— 115 +6 1) 207 = 20% + 30+ 3 1) 1da’ + 14a” - 10a” — 164

1 - 1 - -, T \ -~ ; 3
12y - 1dn™ + Tn~ = 8+ 7 25) 3+ 180 =13 26) —Ov- + iy =2y~ — Bu

27) 147w + 37 — 61

nmA2: fl']iﬂm%‘l‘t’g%’]&l

D127+ 18 ) 35— 55 3) —dyT - 6x 4) —dv—4

3120+ e 2 6} &n w2646 7Y bxt =207+ 6 B) 48p% +ap—4
9N 30pT—8p—64 10} 24p” £ 13m=7 11 164° — 180+ 5 12) 25,7

19) 240" + 8~ + b+ 4 20V T - 1TET 4 55k =21

aa T m’a‘u&mé‘x‘;ﬂ‘sznam;mmgmuﬁwﬁ'aam

aae 1.1 seaikng
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4} {n = 2)in +6)

D (h+70b+11 2) (e =100 — 1) 3) L= 9w + 107

Y n=1n -9} 6 (h+g” 7 (10 + 6)me — 4) 8)  Not Taciorable

mi&mﬁw-sj 10 {a+2ha+9) 17 2+5)k+0) 18) (4 - 10)a +9)
19) ¢ o+ 1 20% S0y —2)v — 4

21 Zi‘;} — }:l{;} +21 22) v+ 1)y =2

(¥

o, B
ne 1.2 szaunnig

D Gp- 5}{;}1}+ 1) 2 Q230 +3) 3 (3 =2)0n 2]

5) v+ i)lv+5r 6 (2o 1)+ 2)

nMa2: msl,l,zmé’{'aﬂszﬂaufmﬂnq:a&

D&+ -8 D EBp «Ndp-71 3247 < sler+1) D7+ 71— 8)
j

try

Taoefse+ 1) 8 ST -3+

6) M7+ 5Hk-40 D (5

SH7n+ )
I A4 = 3ie =30 12) (707 £ 8)70— 51

5) 3t -
9) 2en® + THR =7) 10) (817 = 3HTv+ 4

[ ]

e 3: nsusnendsznauzednsion g Adarilunasarsnsuais

o

A 3.1 NUWINNIAYE

2y R+ 3)M2m—3) 3) dh-5- Hidv-1 _]2
: e - 3l

1y 4+ 34 -3} 2
S) (Gae 13— } 6) (n+ %E =51 T {n + 10 { L 1@ &3 (e~ + 3
U+ 6 —6) 1) it TRt = 7)

Dla s 4 — a0+ 160 3 i~ 4y w4y + 16
Ay U+ 20 = 2 40 5) {r =30 + 30+ 9 6) {5 — i "3 Syt
D il-wli+atal 8y {u+3)a —3a+ 1251 o {x-+ 30+ — 3y +9)

10y Lo 1l =2 1) 11 2 3407 = 6v =+ 9) 12) {=3ar + 51907 + 15+ 25)
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D e S 1=t 2y r=8iat w2 3 {v=3is

A L7+ 2007 + 4l + 2o =2) 5) 7 - si? -8
I e P 1 — v 1}

- WA

7)ol = 20+ 2 ) (7 = 87+ 9)

Basic Mathematics for Engineering
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2.1 1duass AN sunnsidu
1A 2 WMENNTLERAS anytawlaluudaztodalls

9) Tx—xy=5 10) x5+ r=2 1) d4x+1r=-3 12y 30 —3y=0

1) vt r=-l =2 1Su-2y=1  16) 2y y=—d

ma 4 s’mnnmmﬁ'ﬂmu

ma 4.1

& 6
D y=—x-2 23
5 ’

sl

3) Yx+yv="§ Jr 4) Jx+v=3
_— R

A
“‘f
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]
—_—
1S]
Fet
it
f
3=
-
=2
|
Tk
!
-
-+
[

A
Y
A

A 4.2

Write the standard form of the equation of each line
given the slope and y-intercept.

— =4

7y 3x+5v=23 8 oy

aa 4.3

Write the standard form of the equation of each line.

9 Tx+Sy=5 10) 3x-2y=-10
Py 7y +y=13 12) v+ y=-—d
nea 4.4

Werite the standard form of the equation of the line
through the given point with the given slope.

15) x4+ xr=2 16) v+7vy=20

Page 79
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nme 4.5
Write the standard form of the equation of the line
through the given points,

E.lr) Y }'Z‘"] IS) By — .\":—f;-
e 4.6

Write the standard form of the equation of the line described.

19) 2x=3u= g 200 3x+2v=2

21) Ix—-2v=6 22) x~ ym S

Dzh D2 ol vy {31 6 )

D=4 8 s 9 7 10 sy
I {1 2 -1 3y =30 w1} 1) {0 16) {0}
17 {=21  18) No solution, 19y {-3} 20y {—7]

neE 2

M{el 100 {4} 1b{g}  12) {46)
B i ol 19 {a1) 16 {4

7y {1} 18) {48}

ne 3

3 1
1y =211 2y {1} 3) j_?‘ _.({)} 4) {m\ _11
{ 3 32
5y{-2. 4] 6) {-2.2}
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N (0. -5) 10y {7, ~1)

iz -1} 8) {6, 71

1y 13,5 12) wo solution
13) {4 4} 16) Infinite number of solutions  17) {=1.=1) 18) (6.9

2 {-12.-60 20 {1 1 22y (-7 19)

19y Infinite number of wolations

AR 2 aNRVIPLTILTV IR

2y {=3. -1}

Y

" H
Y

RS B T 4 4;_':3;/. '\.\‘1 3 B
. _? \ ....... _i .....
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A
whon “‘MM e
Y

48 R & ,.;;.; i 8 — 1
; T T

\ )

3y Infinite number of solations 6y {2 -3

¥

A
—

¥

A

RN T

T Sl Ar 1 O ]

1
2] ' '
4 <
£5) {1} 16) {‘“m “3’} 17) {— Soos 18 {
A =

Gathered and modified by Dr. Sayan Kaennakham Page 82




Basic Mathematics for Engineering

1+ 120 1-~129 }

w1 1=z
L= 23] 22) {
"

Azl uazildeundl sznivsasgl

1.1} Rewrite each equation in exponential form.
1

1 §

)
WL

[y 6 =236 2y 288

5
s

3) 147 4 =
196

1.2) Rewrite each equation in logarithmic form.

- i ST dd w2
hY) §ni-r[.4 B=— 6) 1o n b
g, ]
1
—_—

i
7 log, 2 fog
) log, 21 2) ioij A

£

1.3) Rewrite each equation in exponential form.
10y v =y

R
9 fg"z-—jj
&
Hyj—) =x 12y 2% =
|2 ) 2
w0 14) =2

1.4) Rewrite each equation in logarithmic form.

153 Ingif r=-14 16) [Ug,.{ S

C= oy

I8) log  x

7 I{):{.{T =2
= 3 2 [ﬁg;: 133 =5

19y log, x
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2) 3 293 23 2 sy s

It

[

el
bl

3]

o>

oaar’
wd

27y -

| =
I
o
o’
.

b
O
—
a2
(e
ey
o
=
3

2.2} Simplify each expression.

33) 144 34 17

35 72 36) 400

B “ 3
Iy ay” 2y 2m 3) 4y ip

5y sk 6) 41° 7) 6y7x 8) 4y

o 12 10y L 1 12y 1

ab A 1Ax"

13y 256 14) 164"

[5) 816 16) ——  17)

23y a 24 é“
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P - 3y - EF PR
2% .3 26) 27y wia 2% 2l k
I 3ys 3
29y Hn 4y 3o
3 » A

NP 2 Properties of Logarithms

1) log 6+ log 11 2 low 5 low 3
3) Slog b—Slog 11 4) g 3+ 3oz 2
I-dogd  6) Slog b~ Glog S

5y 4log 2

7y fog v —6log v 8) Zloga+ 2log b

. _ ey a .
Oy hog v — logh 10) log © — Slog ¥

12y log v+ loe v+ 2oz ¢

1y fogy logy logrs
—— ..iw
3 3 3
o 3 . ot
13) log o 14y log Vo 15) log = 16) tog 134
) ' 3
7 7 o R I
h 127 18) 1o A7E 19 doe, GO0 200 {h;
7] i . . gy 4
211 hog ]E{‘ 22‘3 Loy o 23} i-ﬁiﬁ{’% “-L) 24} o il
1 & 4
i
- A
25) log gy 26y Can't be simplified,
753
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¥
9y {0} o {0} J}_} 12) { ;\:}
> ]

L2

13) =31 1 (1} 1sy {10} 16) {0}

17 13 4 17
b — 2yt 3 - 4) e

11423

8)

it

o | tas

Gathered and modified by Dr. Sayan Kaennakham




Basic Mathematics for Engineering

g

o5 1 260 X4 27

b
Bl

2
[ | A

V13 L
3 “i":;

29)

nma 2 Right Trigangle Trig. — Fiding missing sides and angles

(No answers provided)

Lh
"
L]
dom
LF
i
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Basic Mathematlcs for Eng;neenng

16) Lndelined

200 —

Led

1. (a) —sindx

(¢} 3cos (D

(b} 1 (d} 3

— 1
V2 =6 (b) —=

2. (a) ——-_'—- 2

V24

u«]

3 (n) 2= V= (D)

b

. b L 12 120
4. (a) — (1) e ) 69

—
i
plan]
b
=
~
o

o
pos——
e,
sl
faS———
e
ot

(&) sindz
() 1

{ E.‘.} \;'('g
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