LIGHT ACADEMY OF
SCIENCE & TECHNOLOGY

ANSWERS OF CHAPTER ONE:-TRIGNOMETRY
SECTION: - 1.1

Part one: using the sum and difference identities, condense each of the following
and express as a trig function of a single angle

1. sin97 cos43+cos 97 sin 43 =sin( 97+43)=sin 140
2. co0s72cos130+ sin72sin130=cos(72-130)=cos(-58)= cos58
3, R0TTANOY _ ¢an( 140-60)=tan 80
1+tan 140tan60
4. sinZ cosZ — cos = sin 2= =sin( Iz ) =sin (—7—n = -sin’Z
5 3 5 3 5 3 15 15
5. COS = COS= - sin=sin— = cos(E +Z ) = cos B
6 7 6 7 6 7 42

tanZ + tanZ
5 Z T A
. ——%=tan(—+-)=tan—
1- tanZtanZ ( 3 4 )
3 4
Part two: use the sum and difference identities with unit circle values to find

exact answers for the following.

- 0y - _ 0_ _ _ [ tan45+tan60 . 1+/3
7. tan(-1057) = -tan105" = -tan( 45+60) = -[ -] = [1—1*\/§]
— [1+\/§] _ _1_\/§
T h-v3' T 13
8. Sin345 =sin (300 + 45) = sin 300cos 45+ cos 300sin 45= - \/2—5 SEN % * */2_5
_ V6 V2 _V2-V6
T4 4T 4
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: 13 3 3
Part three: - given csc « = - %Socg m tanpf = ~ 7” <p<2nm
. 5 .
Sinoc= — sin? o« +cos? «x=1
cos? o=1-sin® « 1+tan?p = sec?f sin? B +cos? f=1
3 .
cos? «=1— (5/13)2 1+ (= 5 )? =sec*p sin® B =1—cos* B
2 25 9 2 5 42
cos® «=1-— 1+ —=secf sin [)’:1—(—)
169 16 5
144 25 . 16
cos? oc=— sec?f == sin?f=1- =
169 16 25
12 5 . 2 9
m:—— = - = —
cos 3 secfs 2 sin” B 25
5 4 . 3
tanxX =-— e COSﬁ = - sinff =--
12 5 5
5 .4 12 3 20 36 16
. i < — =sjincc + o< S| =—*_ _ (=Y - )= = —
9. sin ( B ) =sinx cosf +cosx sinfs e (13) ( 5) el pr
: . 4, 12 3 5
10. cos(f+« )= cosf cosa — sinp sina = E *_E' (— E) * (E)
__ 48 15 _ 33
~ 65 65 65
5 3 1 1
tan« —tan f T 12 ' a4 3 3 16
11. tan(OC —ﬂ)= = 5 3 = 5 =ﬁ=_
1+ tanatan f (__) — = Z= 3
1+ 12 *( 4 ) 1-I-16 1
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Part four: - if sinf =-§ and @ is in third quadrant find the following

sin? 6+ cos? =1 12. Cos (6 +§) = cos Hcosg — sinesing
. 4 1 3 3 4 3v3 3v3—4
cos? =1-sin* 0 ——*——-(-—)*(£)=-—+£=\/_
5 2 5 2 10 10 10
2 9=1— (— 2 — _ tanb+tanb _
cos” 0=1— (—3/5) 13.tan20 =tan(0 + 0)= PRy
3.3 6 6
9 2t " 2 _ 24
c0529=1—g 14 -2 -3 -2
-G 1 5
cos? 9==2
25
cosf=--
6 > 3
sin 5.3
tanf = = g

Part five: - verify the following identities
14. sin(r — x) = sinx

SINTTCOSX — COSTSIiNX = sinx

0*cosx — (-1)* sinx = sinx

O+sinx = sinx

~ Sinx = sinx
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15. sin (%ﬂ +X) = -CcOsX

sin%ﬂ cosx + cos 377tsin3c = -COSX
-1*cosx + 0*sinx= -cosx
-c0sx+0= -cosx
s - COSX = - COSX
16. cos( 30-x) + cos(30+x)= /3 cosx
Cos30cosx+sin30sinx+cos30cosx-sin30sinx= v/3 cosx

2c0s30cosx= \/§ COSX
2(? )* cosx =+/3 cosx

\/§ COosSXx = \/§ COSX
17 sin(f—a)

= cota — cot
sinasinf '8

sinfcosa—cosBsina

= cota — cot
sinasinf ’8

sinfcosa cosfsina

=cota — cot
sinasinf  sinasinf ’B

cosa cosf

= cota — cot
sina sinf ’B

=~ cota — cotfl = cota — cotf
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18. cos(a + B ) + cos(a — B) = 2cosacosfS

cosacosf — sinasinf + cosacosf + sinasinfS = 2cosacosf

= 2cosacosf = 2cosacosf

1 V3+1

L g T_ Ty 6 4 _ _3 __3
tan ( 12 ) tan((6 4 ) 1+ tangtan;—t 1+£*1 V3+3 \/§+3
3

s Y3
57 T T tan -+ tan— 1+= V3+1
19.tan==tan(c+—-)= —t 6 =— B - B __
12 4 6' 1-tantan- 1-1x= VY321  3-1
4 6 \/§ V3
tanZ— tan> V3 g 33 _V3-3

. . 3 5 T 3
20. Given sinx=—,cosy = —— where 0 < x < 2 and; <y<

7 evaluate sin(x + y)

sin? x+ cos? x=1 sin? y+ cos? y=1
cos? x=1-sin? x sin? y=1-cos? y
cos? x=1— (3/5)? sin? y=1— (=5/13)?
9 . 25
cos? x=1-— sin? y=1-—
25 169
, 16 L, 144
cos? x== sin? y=—
25 169
4 . 12
cos x= = siny= —
5 13

:-sin(x + y) = sinxcosy + cosxsiny

3 5 4,12 15 48 _ 33
()= )+ (G ) st =
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21. show that cos(x — y) = cosxcosy + sinxsiny is true for x = g and y = %

/s /s s A .. T . T
cos(;—g)=cos§cosZ+sm§smg

cos —
6 2 2 2
3 3 3

—_— =_+_

2 4 4

V3 _ 243

2 4

V3 3

2 2

22. show that sin(x + y) = sinxcosy + cosxsiny is true for x = % andy =

31T

4

. T 3 . T 3T m . 3T
sm(—+—) = SIn —coS — + coS —SIin —
2 4 2 4 2 4

sin5—n=1>l<—£+0>l<\/—E

4 2 2
—£:—£+O

2 2

VZ_ V2
2 2
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23. Use an appropriate compound angle formula to determine the exact value of
. A
sin —.
12
. s . Vs s . Vs s T . s
sin —=sin(—-——=)=sin —cos —— cos —sin —
12 3 4 3 4 3 4

2 2 2 2 4 4

:ﬁ*\/E 1>|<£=\/6 ﬁ

VE-\2
T4

Part six:-prove each of the following identities.

24. cos(x + y) * cos(x —y) = cos? x + cos?y — 1
[cosxcosy — sinxsiny][cosxcosy + sinxsiny]| = cos? x + cos?y —1
cos?xcos?y — sinxsin?y = cos? x + cos?y — 1
cos?xcos?y — [1 — cos? x][1 — cos?y] = cos? x + cos?y — 1
cos?xcos?y — [1 — cos?y — cos? x + cos?xcos?y] = cos? x + cos?y — 1
cos?xcos?y — 1+cos?y + cos? x — cos?xcos?y = cos? x + cos’y — 1
=~ cos?x + cos?’y — 1 = cos? x + cos?’y — 1
n .
25.cos (— — x) = sinx
2
Vi . T, .
cos~cosx + sin- sinx = sinx
0*cosx+1*sinx=sinx

s Sinx = sinx

Author of the Book is:-Bashir maxamud dirie (Nasiib yare)
Tell: - +252618666688
7|Page




LIGHT ACADEMY OF
SCIENCE & TECHNOLOGY

26. if sinx = % find the value of cos(x + 180)

sin? x+ cos? x=1 =~ cos(x + 180) = cosxcos180 — sinxsin180
cos? x=1-sin® x =%*—1—§*0

cos? x=1— (4/5)? =3

16
cos® x=1-—
25

2 9
CoOS™ X=—
25

3
COoS X= =
5

27. If sinA =§ tanB = % and angles A and B are in quadrant one

what is the value of sin(4A + B)

cos® A=1-sin’* A 1+tan’B = sec?’B sin® B + cos?® B=1
5 .
cos? A=1— (4/5)? 1+ (5 )2 =sec?B sin?B=1-cos* B
> 16 25 2 5 122
cos® A=1-— 1+ — =sec“B sin“B=1—-(—
25 144 13
9 169 . 144
cos® A=— sec’B= — sin?B=1- —
25 144 169
3 13 ) 25
cos A= = secB == sin? B = —
5 12 169
12 . 5
s cosB = — sinB = —
13 13

. . . 4 12 3 5 48 15 63
sin(A + B) = sinAcosB + coSAsinB = -x— +=%x—=—+4 — = —
5 13 5 13 65 65 65
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28. find the exact value of each of the following
a. sin75 = sin(45 + 30) = sin45co0s30 + cos45sin30
V2 V3 V2 1 V6 V2 J6+V2

= — —+— ——_+_—
2 2 4
T[ ™ ™ ., T . T
b. Cos——cos — ) =cos-cos——Ssin-sin-—
12 4 3 4 3 4
1,¥2_ 8, V2 _V2_ e _aVe
2 2 2 2 4 4 4
tan60 +tan45 _ V3+1 _ 1+/3

c. tan105 = tan(60 + 45) =

1- tan60tan45  1—/3%1  1—3

. 191 . 41T T . 4m T 4T . T
d.sin— = sm(—+—) = SIn—co0S—+ coS—Sin—
12 3 4 3 4 3 4

Vi oV2 f V6 VZ_ —V2-V6
R G R

29.verify each of the following use the sum and dif ference formulas to

verify the identities.
. 31T
a.sin (x — 7) = COSX
. 31T ., 31
sinxcos —- — cosxsin— = cosx
sinx *x 0 — cosx * —1 = cosx

0 + cosx = cosx

COSX = COSX
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b. cos3x = 4cos3x — 3cosx
cos(2x + x) = 4cos3x — 3cosx
cos2xcosx — sin2xsinx = 4cos3x — 3cosx
(2cos?x — 1) * cosx — (2sinxcosx) * sinx = 4cos3x — 3cosx
2c0s3x — cosx — 2sin®*xcosx = 4cos3x — 3cosx
2c0s3x — cosx — 2(1 — cos?x) * cosx = 4cos3x — 3cosx
2c0s3x — cosx — 2cosx + 2cos3x = 4cos3x — 3cosx
" 4cos3x — 3cosx = 4cos3x — 3cosx
C. sin(x + y) * sin( x — y) = sin’x — sin?y
[sinxcosy + cosxsiny] x [sinxcosy — cosxsiny] = sin*x — sin®y
sin®xcos?y — cos?xsin’y = sin’x—sin?y
sin?x[1 — sin?y] — [1 — sin®x]sin’y = sin®x—sin?y
sin?x — sin?xsin®y—sin?y + sinxsin’y = sin’*x—sin?y

~ sinx—sin?y = sin®x—sin?y
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d.tan(x + m ) -tan(m — x) = 2tanx

tanx + tanmn tanm— tanx
— = 2tanx
1-tanxtanm 1+ tanmtan x
tanx+0 0—tanx
— = 2tanx.
1-tanxx0 1+0xtanx

tanx + tanx = 2tanx

~ 2tanx = 2tanx
e. sin (g + x) = % (V3 cosx + sinx)

., T T . 1 .
Sin—cosx + cos S sinx == (\/§ cosx + sinx)
\/Z—gcosx + %sinx = % (+/3 cosx + sinx)

% (V3 cosx + sinx) = % (V3 cosx + sinx)

f.cos(A + B) + cos(A — B) = 2cosAcosB
coSAcosB — sinAsinB + cosAcosB + sinAsinB = 2cosAcosB

~ 2cosAcosB = 2cosAcosB
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30. evaluate sin(a + b) ,where a and b are obtuse angles ;

) 3 . 5
sina = - and sinb = —.
5 13
sin? a+ cos? a=1
cos? a=1-sin? a

cos? a=1— (3/5)?

9

25

cos® a=1-

cos a= —

vl

sin? b+ cos? b=1
cos® b=1-sin? b

cos? b=1— (5/13)?

25

169

cos? b=1-

144

169

cos? b=

12
cos b=— —
13

=~ sin(a + b) = sinacosb + cosasinb.

3 12

==k ——

5 13

-4 5 36

—_—K— =— —

5 13 65

-20

65

56

65
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SECTION: - 1.2

1. Express as a single sine or cosine function
a. 10 sinxcosx= 5*2sinxcosx = 5sin2x

) 5 i 5 .
b. 55|n2xc052x=5 * 2 SiN2XCos2x = 5 sin4dx

6 . ,0 0
C. Coszg—sm25=c052(5)=c059

d. 1-2sin2 2= cos2 (§)= cos =9
3 3 3

2. Simplify each expression

sin2a 2sinacosa .
a. = = 2sina
cosa cosa

b. 2tanacos’a =2 %* cos’a = 2sinacosa = sin2a
c. 2sin’a+cos2a = 2sin’a+ 1-2sina=1
3. Expand using a double angle formula
a. 3sindx = 3*2sin2x cos2x = 6sin2xcos2x
b. 1-cos8x = 1-(cos? 4x-sin? 4x)
=1- cos?4x+sin?4x
= sin4x+sin?4x

= 2sin%4x
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c. Cos2x-— % = COS2X- %
=C0S2x-2Cc0Ssx=2c0s’X-1-2cosx
=2c0s’x-2cosx-1
4. Write each expression in terms of a single trigonometric function
a. 2sin(0.6)cos(0.6)=sin2(0.6)=sin(1.2)
b. 2sin(3)cos(3)=sin2(3)=sin(6)
c. 2sin(2)cos(2)=sin2(2)=sin(4)
d. Cos?(0.45)-sin?( 0.45)=co0s2(0.45) = cos(0.9)
e. 2cos?(5) -1 =cos2(5)=cos(10)

f. 1-2sin?(3)=cos2(3)= cos(6)

5. Write each of the following expressions in terms of single trigonometric
function

a. 2sin 2 cos g-San(z)—sm(—3 )
b. Cos? - sin?= = cos2(— )= cos(=)
10 10 10 5

c. 2cos?(0.5) -1 = cos2(0.5)= cos(1)
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. 1 . . .
6. If sin@ = 3 and 0 is in quadrant 1, evaluate each expression

Cos? 0 +sin?0 =1
Cos?’0 =1-sin’*0

Cos? 0 = 1-(;)?

Cos2@=1-+
9
Cos2f =2
9
CosE)=i\/3—§
Cos(9=ﬁ
3

ind = 1

_ sin —i:—

Tane_cose_@ 8

3

a.sin20 =2sin 6cosH

2v/8

1, V8
=2()(5) =

b. cos20=cos?’ 0 — sin’? O

Ep-(p=2-1=1
3 3 9 9 9
1 2
2tan@ 2(7) NG
c.tan2 0= ——-— B - B
EETE:
2
:—8:1*—8:—8*—2= 8>|<_2=i§
7
= V8 7 VB 7 7
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7. Avalue of 0 is defined evaluate the expressions sin2 0, cos2 0, tan2 0
a. CosO=- 21 and 0 is in Quadrant 2

Cos?0 +sin’0 =1 a. sin20 =2sinBcosh
Sin%0 = 1-cos?0 =2 (ﬁ) (— i) = V3
2 2 2
Sin?0 = 1-(—21)2 b. cos26= cos? 6 — sin’0
Sin?0 = 1-— S(—lp(Bpr3_ 2 1
4 2 2 4 4 4 2
SinQ == . tan2g = 2209 _ 2(V5) _ 243
4 1-tan<Z0 1_(ﬁ) 1-3
sin@ =+ V3 _ I3 _ V3
2 -2
sinB = v3
2
e B
tan O = sme_ _i=—\/§
2

b. Sin0 =- 33 and 0 is in Quadrant 3

Cos?0 +sinf =1 a. sin20 =2sin BcosO
Cos?0 =1-sin’0 =2(_3)(E)=4_\/g
3/ 3 9
Cos? 0 = 1-(- 33)2 b. cos26= cos? 6 — sin’ 0
CosZE)=1-i =(_£)2_(E)2=E_i=i
9 3 3 9 9 9
202 =
Cos? 0 = 2 c. tan2 0= Ztan(ze = \/zg = 54
9 1—-tan 1_(\/_3)2 1_E
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2(%) -
CosO = iﬁ c. tan2 0= 2““‘2 ==
3 1-tan20 1_(\/_§)2 1-2
CosO = + ¥ R V5 *4=4/5
- 3 5 1 5 1
CosB = — vs
3
ind = 2
_ sin _z=_
tan 0 = o0 B
3

C. Tan9=0.75=%andn< 032—1T

1+tan’ 0 =sec’ O Cos? 0 +sin?0 =1 a. sin20 =2sin BcosO
1+ (0.75)% = sec’ 0 sin? @ = 1-cos? 0 =2(- i) (— i) gl
5 5/ 7 25
1+ (%)2 =sec’0 sin% = 1-(_?4)2 b. c0s20=cos? 0 — sin’ 0
1+ —= sec?d sin2@ = 1- — = (—1)2—(- Sp=le 2.7
16 25 5 5/ " 25 25 25
2 — =
25 _sec’d sin20 = — c.tan20 = Ztanz = (4)2 =—2
16 25 1-tan-<0 1_(§) 1--
E 4
Sech =-= sind =+~ =—2 =2_3x 20 2
4 -5 5 72 7
4 16
Cos 6= ——
5

8. Prove each Identity
a. 1+sin20 = (sin 6 + cos0)?

14sin20 = sin? B+2sin Ocos B+cos? O

1+sin20 = 1+sin2 6
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b. Sin20 =2cot Bsin%0

* cosO

Sin208=2 S *sin0

sin
Sin20= 2cos Osin0O
Sin20 = sin20

1—tan20

c. Cos20=———m—
1+tan?0

sinZ0

_ ~ cos20
Cos2 B=—_ =55 ,

cos?0

cos20-sinZ0
_ cos20
Cos2 0= cos20+sinZ20
cos20
cos20
_ cos?0
Cos2 0=——

cos20

cos2 O=cos2 0

d. sec’d =————
1+cos20
sec’d = 1+coszz—sin29
sec’d = m
sec’d = 2cos?0
sec’d = — 0

sec’0 =sec?d
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9. Prove each identity
1-cos20_ . 5
———=ssin“ 0

1—(cos208-sin?0)

=sin’ 0
2

1—cos20+sin20

=sin’ 0
2

sin?0+sin%0
—_—= Sln2 9

2sin?0 _
2

Sin? 0 =sin’ 0

sin’ 0

cos?0+sin?0
b. sin20-cos20 sec2 ©
c0529+sin26
—(cosze—sin26)= -sec2 ©

=-sec20
cos20

-sec20=-sec20

(sinB+cos0)?

- = csc 0+1
sin20

sin?6+42sinBcosB+cos?6
- =csc2 0+1
sin20

1+sin26

- = csc2 6+1
sin20

1 sin20
sin20 sin20

= csc20+1

Csc20+1=csc2 0+1
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Section 1.3

Part one: - use half angle identities to find each value

5 1- 5
1. Tan22.5= tan4— =1 _COS4 = -1
2 sin45
51 51
5w _ = _ 1+cos— 2—/2
2. Cosg—cosz— . >
197 191 V3 2443
. 19_7-[_ . 1_ i 1—cos— _ 1+? _ > i 2+4/3 i 2+4/3
3. Sin 12—5|n = . = o = = o .
V2 2—/2
_ 135 [14cos135 _ [+(=) [—S—  [2-V2 _J2-2
4, Cos67.5=cos = . —\/ . —\/ S = -
. ) 4 -12 3 .
Part two:-Given sinA= L g <A<m tanB=T 7” < B <2 find each of
the following.
Sin2A+cos?2A =1 tanB = - % sin?B+cos?B =1
Cos?A = 1-sinZA 1+tan2B =sec?B sin?B = 1-cos? B
4 12 ) 5
Cos’A=1-(7)? 1+(=—)?=sec’B sin’B = 1-()?
: 5
Cos2A = 1- 16 1+ 144 _ sec?B sin?B = 1- 22
25 25 169
Cos2A = 2 SecB = 13 sin?B = 1
25 5 169
5 )
CosA=-—3 CosB=— 51nB=-£
5 13 13
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o1 ,1—cosA_ 1—(—%)_\/“% _\/g_ 8 2
d. SII’](-A)— —\/ = > - ;— ——\/—g

1 J—
b. Cos(% A) ’1+cosA \/"‘( =) \/
1 1- B = 2
cos 13 _ 2
C. Sm(ZB) / / / ” /26 ==

1 1 1 1 V13
d. Sec(=B)= = = = =—=—
2 cos—B 1+cosB 5 18 _ |18 J9 —= 3
2 _ |13 i3 26 13 13
2 2

. 24 . -
Part three: - If sin A= 75 and < A is a positive acute angle

m|->

7
. 1- cosA 1-— 18 9
Sin’A + cos’A=1 A) sm—A- / 25 _ (18 |2
50 25
7
. 1+cosA 1+ 32 _ |16 _
Cos?A =1-sin’A B) cos—A = = 25_
2 50 25
24 1-cosA 1—— = 18 3
Cos?A = 1- (—)? tan—A— =2_5=_=_
( ) ) SinA 24 24 T o4 4
25 25
576
Cos’A=1-—
625
49
Cos’A = —
625
7
CosA=—
25
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5 4
. .1 1—cosB 1-2 = 4 2
Sin’B + cos’B =1 A) sin=B = = 9 — /i= S
2 2 2 2 18 3
5
. 1 1+cosB 1+ 14 7
sin’B =1-cos’B B) cos=B = — = o _ |[Z2__Y/
2 2 2 18 3
4
sinB =1 (5)2 c) tant B =2=52%8 'S 5 2
T 2 sinB 2V14 T 214 T 12
9 9
. 25
sin’B=1-—
81
. 56
sin’B = —
81
. 2V/14
SinB =- T

part five: - find the exact value without a calculator using double angle
and half identities

. . 45 1-cos45
a. S|n22.5°=sm? = ’ =

150 1 150 142
—CO0S ™ Y
b. Tan75%=tan — = — =—2=
2 sin150 2
135 1+co0s135 2—/2 2—2
¢. Cos67.5°=cos — = = = =
2 2 4 2
V3 2—3
0 30 1-cos30 _ 1—— 2
d. Tan15°=tan —=— =—==—4—=2-v3
2 sin30 3 >

Part six: - verify the identities

1. (Sinx+cosx)? = 1+sin2x
Sin2x +cos?x +2sinxcosx = 1+sin2x
14sin2x = 1+sin2x

Author of the Book is:-Bashir maxamud dirie (Nasiib yare)
Tell: - +252618666688
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2. Sin2x = (tanx) (1+cos2x)

sinx

Sin2x = (1+cos?x-sin?x)

COSX
. sinx
Sin2x = — (2co0s%x)
COSX
Sin2x = sinx*2 cosx
Sin2x = 2sinxcosx
Sin2x = sin2x
: 1
3. Sin?x = 5 (1-cos2x)
) 1 1
Sin2x = =-= cos2x
2 2
. 1 1 .
Sin%x = 375 (1-2sin%x)
) 1 1 )
Sin2x = - - =+ sin2x
2 2
Sin2x = sin?x
1
4. Cos2x = 5 (cos2x+1)
1
2
1
Cos?2x = 5 [cos? x-(1-cos?x) +1]

Cos?x = = [cos2x - sin?x +1]

Cos2x = % [2cos2x]
Cos2x = cos?x
5. 1- cos2x = tanxsin2x
1-(1-2sin%x) = C()S;(*Zsinx COSX
1-142sin%x = 2sin2x
2sin?x = 2sin2x
6. 1+Sin2t = (sint +cost)?2
1+sin2t = sin2t + cos?t + 2sintcost
1+4+sin2t =1 + 2sintcost
1 4+ sin2t = 1+ sin2t

sin

Author of the Book is:-Bashir maxamud dirie (Nasiib yare)
Tell: - +252618666688
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Section 1.4

Part one: - Express each sum or difference as a product.

6X+2X S6X—2x
2

1. Sin6x + sin2x = 2sin

=2sin4xcos2x

. . . 8x+2x 8x—2X
2. Sin8x + sin2x = 2sin . cos .

= 2sin5x cos3x
7X+3Xx . 7X-3X
Sin
2 2

3. Sin7x - sin3x = 2cos

=2c0S5x sin2x

11x+5x . 11x-5x
2

4. Sin 11x - sin5x = 2cos

= 2c0s8x sin3x

4xX+2X 4x—2X
5. Cos4x + cos2x = 2cos cos

= 2c0S3X COSX
OX+7X . 9x—7X
sin 5

6. Cos9x-cos7x = -2sin

= -2sin8x sin x
X+2X X—2X
2

7. Sinx + sin2x = 2sin

. 3X —X . 3 X
= 2sin — cos — = 2sin-Xx cos -
2 2 2 2

. . X+2x . X—2X
8. Sinx - sin2x = 2cos . sin .

3 . X
=2cos-xsSin--
2 2

3 . X
=-2c0s- xsin-
2 2

3X

3X X -

9. Cos— + cos-=2 cos =2 cos 22
2 2 2 2

X
2

2X X X
= 2cos >y cos 5 =2C0SX COS 5

Author of the Book is:-Bashir maxamud dirie (Nasiib yare)
Tell: - +252618666688
24| Page




LIGHT ACADEMY OF T ST
SCIENCE & TECHNOLOGY 329551y o glall Y A4y

10.  Sin75%+ sin15° = 2sin 222 75715

2

= 2sin 45 cos 30
V2 V3
=2 (%)

Cos750 - sin15° = -2sin 2425 gj

_ Ve
T2
11, 75-15
2 2
= -2sin45sin30

=29 (3)
V2

2

12.

T 5T T 5T
12 12

Sin 12 12
2
™ . TC
-2 cos —sin—
4 6

. T . 5T
Sin — - sin— = 2cos
12 1

=209 (3)=-%

2

Part two: - verify each identity.
sin3x—sinx
. ——————— = -cot2x
C0S3X—COSX

2cos2xsinx
=———=-cot2x
—2SsIn2xsinx

—cot2x = — cot2x

Author of the Book is:-Bashir maxamud dirie (Nasiib yare)
Tell: - +252618666688
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sinx+sin3x
—— = tan2x
cosx+cos3x

X+3X"OSX_3X
2 2
XF+3X _ X=3
2 2

2sin

%z — tan2x

2C0S

2sin2xcosx
—— = tan2x
2 COS2XC0SX

tan2x = tan2x

sin2x+sin4x
., —— =tan3x
Cc0S2x+Ccos4x

2X+4X  2X—4X

2sin cos
2 2 — tan3
2X+4X 2x—4x — anoaX
2C0S > cos >

2sin3x cosx
——  =tan 3x
2C0S3X COSX

tan3x = tan3x

COS4X —COS2X
.————=tan3x
sin2x—sin4x

. 4X+2X . 4X—-2X
—2SsIn > sin >

AX+2X_, 2X—4X

2cos > SIn >

= tan3x

—2sin3xsinx
_— = tan3x
—2c0s3x sinx

Author of the Book is:-Bashir maxamud dirie (Nasiib yare)
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tan3x = tan3x

sin x—sin x— x+
—y = tan—y COt—y
sin x+siny 2 2
ZCOSHTySin% : xX—y l‘x+y
= = lan— col——
2sin’ Y cos*=Y 2 2
2 2
x-y x+y x-y x+y
tan—- cot—— = tan—-— cot——
2 2 2 2
sinx+siny x+y x-y
— =fan—— cot—-
sinx—siny 2 2
ZsinHTy cosx;—y " x+y Z'x_y
= = lan— colt——-
2005 Y sinX=Y 2 2
2 2
x+y x-y x+y x-y
tan—- cot—— =tan—-— cot——
2 2 2 2
sinx+siny x+y
"cosx+cosy 2
. X+ X—2
ZSlnTy COST _ x+y
2c05 1Y cos*=Y
2 2
X+ X+
tan=2 = tan=2
2 2
sinx—sin x+
. SmrTSY = - COl‘—y
COSX—COoSy
x+y . x=y
_ 2COST SlnT _ COtx+y
—2sin* Y sin®=Y 2
2 2
x+y x+y
- CotT = - cotT

Author of the Book is:-Bashir maxamud dirie (Nasiib yare)
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Section 1.5

Part one: - find the exact value of cos 165 — cos 75 using an appropriate sum —
product identity

cos 165 — cos75 = —2sin 1652+75 sin 165775 _ —2sin120sin 45

2 (£)(5)- -

Part two: - write each product as sum or difference involving sine and cosine

| =

1. sin3mcos3m = - [sin(3m+m) +sin(3m—m)] = % [sin4m + sin2m |
2. cos7Acos5A = %[cos(7A + 54) + cos(7A — 54) = % [cos12A + cos2A |

3. sinBsin3B = % [cos(B—3B)—cos(B+3B) = % [ cos2B — cos4B |

4. cos2Csin3C = % [sin(2C + 3C) — sin(2C — 3C) = % [sin5C + sinC]

Part three:- write each difference or sum as product involving sine and cosine

. . . 3t+t 3t—t .
sin3t + sint = 2 sin——cos—— = 2sin2tcost

cos7U + cos5U = 2cos 7U:5U cos 7U;5U = 2cos6UcosU

cos 5W — cos9W = —2sin SW;QW sin SW;QW = 2sin7W sin 2W

u+5u . u-5u .
sin—— = —2cos3usin2u

sinu — sin5u = 2 cos

Part four: - evaluate exactly using an appropriate identity

9. cos285+4+co0s195=2 cosZBS;r195 cos 285;195 = 2cos240cos45 =2

195+105 . 195-105
sin

-3)(5)- -
£) (@)- -

= 2¢0s150sin45 = 2 (— 5 —= 2

2 2
15+105 ., 15-105 V2
sin

11. Cos 15 - cos 105 = —2sin = 25in60sin45 = 2 (ﬁ) (—) = Ve
2 2 2 2

12. sin75 * 2sin 165 = 2 * % [cos(75—165) —cos(75 + 165)] = cos90 — cos 240

=04+-=2
2 2

10. sin195 + sin 105 = 2cos

Author of the Book is:-Bashir maxamud dirie (Nasiib yare)
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Section 1.6

Solving trigonometric equations

1.Sin>x= —1
2
L1 .
sz x =sin270

270

N =

X

x =540 0r 3m
2. No result
3. sin2xcosx = sinx
2sinxcosxcosx = sinx
2sinxcos?x = sinx

2sinxcos?x — sinx = 0

sinx(2cos®x —1) =0

sinx =0
x=0,m
x =0,180
4. cos2x = —2cos’x
2cos?x — 1 = —2cos?x

2cos’x — 14 2cos’x =0

1
4cos’x =1 cos’x =,

(2cos?x—1)=0 2cos’x =1 cos’x ==
—+L — T 3m 5 7m
cosx = +— X= -, T T
x =45,135,225,315
1 T 2W 4w 51
cosx =+ - XxX=-,—, =, —
2 3’3’3’ 3

x =60,120,240,300

Author of the Book is:-Bashir maxamud dirie (Nasiib yare)
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5.tan2x —tanx =0

2tanx
—tanx =0

1-tan?x
2tanx — tanx + tan3x = 0
tan3x + tanx = 0
tanx(tan®x + 1) =0 tanx = 0

x =0,7or 0,180

. X
6. sin> +cosx=1

. X
sinz = 1 — cosx

2
< 1—cosx> - —COSX)Z

2

1—cosx
2

=1— 2cosx + cos*x

1 — cosx = 2 — 4cosx + 2cos*x
2c0s%x — 4cosx + cosx+2—1=0
2cos?x —3cosx +1 =10

2c0s%x — 2cosx —cosx+1=0
2cosx(cosx —1) —1(cosx —1) =0

(2cosx — 1)(cosx—1) =0

tanx+1=0
tan’x = -1

tanx = +V—1 x = No real solution

(cosx—1)=0 2cosx —1=0
cosx =1 2cosx =1
x=0,2mror 0,360 cosx=—% x=§,5?”or60,300

Author of the Book is:-Bashir maxamud dirie (Nasiib yare)
Tell: - +252618666688
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7. No result

X .
8. tanz = sinx

1—cosx — (1 —cos?x) =0
1—cosx —1+cos’x=0

cos?

x—cosx =0
cosx(cosx—1) =0
cosx =0

=2,2 or 90,270

COS2X

" cos?x

2cos?x-1 1
cos2x

2x

2cos’x — 1 = cos
2cos’x —cos’x—1=0
cos’x—1=0

cos’x =1

Veos?2x =1

cosx = +1

1 — cosx = sin®x

1 — cosx — sin®x=0

cosx—1=0

cosx=1 x=0,2mor 0,360

x =0,m, 21 or 0,180,360

finding general solution, find the general solution of the equations

10. cos2x = —1
cos2x = cos180

2x =180

Author of the Book is:-Bashir maxamud dirie (Nasiib yare)
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x =90+ 2nm orx=§+2nn

11. sin2x + sinx = 0
2sinxcosx + sinx =0

sinx(2cosx+1) =0

sinx =10 2cosx+1=0
x=0+4+2nm 2cosx = —1
X =m+ 2nm cosx=—% x=2?n+2nrr x=43—n+2nrr

12. cos2x — cosx =0
2cos?x —1—cosx =0
2cos?x —cosx —1=0
2co0s%x — 2cosx + cosx—1 =0
2cosx(cosx — 1)+ 1(cosx —1) =0

(2cosx+1)(cosx—1)=0

2cosx+1=0 cosx—1=0
2cosx = —1 cosx =1

Cosx=—% x=0+42nm
x=2?n+2n7r X =2n+ 2nm

41T
x=?+2nn

Author of the Book is:-Bashir maxamud dirie (Nasiib yare)
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X .
13. cos— — sinx = 0

2
< 1+czosx> — (sinx )2

1+cosx .2
> =sin~x

1+ cosx = 2sin’x

1+ cosx-2sin’x = 0
1—cosx—2(1—cos?x)=0

1+ cosx — 2+ 2cos?x =0

2cos?x + cosx —1 =0

2cos?x + 2cosx —cosx —1 =0
2cosx(cosx +1) —1(cosx +1) =0

(2cosx —1)(cosx+1)=0

2cosx—1=0 cosx+1=0
2cosx =1 cosx = —1

Cosx=% x=0+ 2nm
x=2?”+2nrr x =2m+ 2nm

41T
x=?+2nn

14. No result

Author of the Book is:-Bashir maxamud dirie (Nasiib yare)
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15.cos2x = 3sinx + 2
1 — 2sin?x = 3sinx + 2
2sin’x + 3sinx+1=0
2sin?x + 2sinx + sinx +1 =0
2sinx(sinx + 1) + 1(sinx +1) =0

(2sinx+1) (sinx+1)=0

2sinx+1=0 sinx+1=0
2sinx = —1 sinx = —1
1 T

Sinx = —= X = 7+2n1‘r
X = 71T+2

=3 nm

11w

X = T+2n1‘r

Author of the Book is:-Bashir maxamud dirie (Nasiib yare)
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Section1.7
Dp =180 L=a A =?
a+a+a 60+60+60 180
P=a+a+a = = = =90
2 2 2
P =3a
180 = 3a A=\/s(s—a)(s—a)(s—a)
a=60

A =,/90(90 — 60)(90 — 60)(90 — 60)

A=+90x%x30x%x30x30 =1558.8cm?
2) a=122m b=22m c¢c=120m

_122+422+120 264

=20 132
2 2 m

Area of side walls = +/132(132 — 122)(132 — 22)(132 — 120)

A=+132x10x 110 X 12 = 1320m?
if lm* - 5000 per year
1320m? - X
X = 6600000 per year
if the company pays 6600000 for 12 months, how much will it pay for 3 months
6600000 — 12 months
X — 3 months

X =1650000

Author of the Book is:-Bashir maxamud dirie (Nasiib yare)
Tell: - +252618666688
35|Page




LIGHT ACADEMY OF
SCIENCE & TECHNOLOGY

3) sides of painted in colour are a=15m b =11lm c=6m

Then Area painted in colouris A= \/s(s —a)(s—b)(s—c¢)

a+b+c 154+114+6

A=16(16 —15)(16 — 11)(16 —6) =V16x1x5x 10 =800 = 28.3m?

4)a = 18cm b =10cm p =42cm

P—a+bhtc S=a+b+c=18+10+14=21

2 2

42 =18+ 10+c A=.21(21 —18)(21 — 10)(21 — 14)
C=42-128 A=+21%x3x11x7

C = 14cm A= 69.6cm?
5) sides of triangle in ratio 12:17: 25 p = 540cm A =?
P=a+b+c a= 12x =12(10) =120
540 = 12x + 17x + 25x b=17x =17(10) = 170
540 = 54x ¢ = 25x = 25(10) = 250
X =10cm

a+b+c 120+ 170+ 250

s= > = > = 270cm

A =/270(270 — 120)(270 — 170)(270 — 250)

A =+/270x 150 X 100 X 20 = 9000cm?

Author of the Book is:-Bashir maxamud dirie (Nasiib yare)
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6.p = 30cm a= 12cm b= 12cm A=?
P=a+b+c A=,/15(15—-12)(15 - 12)(15—6) =V15%3 %3 *9
30= 12412 +¢ A = 34.9cm?

C=30—24=6cm

_a+b+c_12+12+6

> = > = 15cm

7.a) x = 6in y = 4in z= T7in
x+y+z 6+4+7 )
S= = = 8.5in

2 2

A= s(s—x)(s—y)(s—2)

A=./85(85—6)(85—4)(85—7) =V85%25%45 1.5 = 11.9in? ~ 12in?
b) d = 16ft e = 14ft f = 6ft
S_d+e+f _16+14+6
B 2 B 2

A= s(s—d)(s—e)(s—f)

= 18ft

A=,18(18—16)(18 — 14)(18 —6) = V18 x 2% 4 x 12
A= 41.6ft>
c) d=14km e = 16km f = 11km

d+e+f 14+16+11
§=— = > = 20.5km

A= s(s—d)(s—e)(s—f)

A =,/20.5(20.5 — 14)(20.5 — 16)(20.5 — 11) = V20.5* 6.5 x4.5% 9.5 = 75.5km?

Author of the Book is:-Bashir maxamud dirie (Nasiib yare)
Tell: - +252618666688
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d) a=12mi b= 16mi c= 9mi
_a+b+c _12+16+9
2 B 2
A=\/s(s—a)(s—b)(s—c)

A=/185(18.5 — 12)(18.5 — 16)(18.5 — 9) = V185 6.5 * 2.5 % 9.5

= 18.5mi

A = 53.4mi?
e) d=12ft e = 11.9ft f= 14ft
S:d+e+f:12+11.9+14-
2 2
A= \/s(s —d)(s—e)(s—f)

A =/18.95(18.95 — 12)(18.95 — 11.9)(18.95 — 14) = V18.95 * 6.95 * 7.05 * 4.95

= 18.95f¢

A= 67.8ft?
f) d=8ft e = 12ft f = 13ft
d+e+f 8+12+13
§=— = > = 16.5f¢

A= s(s—d)(s—e)(s—f)

A =,/16.5(16.5 —8)(16.5 — 12)(16.5 — 13) = V16.5* 8.5 x4.5% 3.5

A= 47ft?
g)in A CAB c = 6in a = 12.8in b = 13in

atb+c _ 12.8+13+6 _

2 2

15.9in

A=/159(15.9 — 12.8)(15.9 — 13)(15.9 — 6) = V15.9 % 3.1 * 2.9 * 9.9 = 37.6in?
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h) in ADEF d = 10.3ft e =9ft f=15ft

_d+e+f 103+9+15
B 2 B 2

s = 17.15ft

A=./1715(17.15 - 10.3)(17.15 — 9)(17.15 — 15) =+17.15 X 6.85 X 8.15 X 2.15 = 45.4ft>

I) in AFDE f=13mi d =4mi e =13mi

_dte+f 4+13+13

> > = 15mi

S

A=415(15—-13)(15 - 4)(15—13) =V15x 2 x 11 x 2 = 25.7mi?
J)inAXYZ y = 15km x = 5km z=12km

_x+y+z 5+15+12

= 16k
2 2 m

S

A=.16(16 —15)(16 — 5)(15 — 12) = V16 X 1 X 11 X 4 = 26.5km?
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Answers of chapter two:- complex numbers

Section 2.1

Page 35 exercises 1 — 24 per form the operation and write the result in standard form

O 0N O Ul Wb

[N
o

14.
15.
16.
17.
18.
19.

20.

21.
22.
23.
24.

(5+0)+ (6—2))= 11—
(13 = 2i) + (=54 6i) = 8+ 4i

B-——-(—i)=4+0i

(3+2i)— (6+13i) = =3 — 11i
(=24+V=8)+(5-vV=50) = (-2 + 2v2i) + (5 — 5v2i) = 3 — 3V2i
(8 +V—18) — (4 + 3v2i = (8 + 3v2i) — (4 + 3V2i) =4 + 0i

13- (14-7)=13-1447i = -1+ 7i

22+ (=5+8i) +10i =22 — 5+ 8i + 10i = 17 + 18i

(0] (3420) = (- 3-30) # (34 21) 242

. (1.6 +3.20) + (=5.8 + 4.3{)) = —4.2 + 7.5i
11.
12.

13.

V=6-v=2 = V6i -V2i = V12i* = V12

V=5-v=10 = V5i-V10i = V50i* = —V/50

(V=10)" = (V10i) = 10i% = —10

(V=75)" = (V75i)" = 75i2 = -75
(14+i)(3-2i)=3-2i+3i—2i>?=3+i+2=5+1i
(6—-20)(2-30)=12—-18i —4i + 6i> =12 —22i — 6 = 6 — 22i

6i(5—2i) = 30i —12i®> =30i + 12 = 12 + 30i

—8i(9+4i) = —72i —32i2 =-72i+32=32—"72i

(V14 +V10i) (V14 — V10i) = 14 — 10i> = 14+ 10 = 24

(3 +v=5)(7 —v=10) = (3 + V5i)(7 — V10i) = 21 — 3v10i + 7V/5i — V50i?
= (21 +V50) + (7V5 — 3vV10)i

(4 +5i)%2 = 16 + 40i + 25i®> = 16 + 40i — 25 = —9 + 40i
(2-30)?=4-12i+9i’=4—-12i—9=-5—-12i
2+3)%+(2-30)?=4+12i+9i*+4—12i +9i* =8+ 18i?=8—-18 = —10
(1-20)2—-(1+42)?=1—4i+4i>—1—4i—4i*> = -8i

Author of the Book is:-Bashir maxamud dirie (Nasiib yare)
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Section 2.2

Write the conjugate of the complex number multiply the number and
its conjugate .

1. 5+3i=?
the conjugate of 5+ 3iis5— 3i
(5+3i)(5—-3i) =25—-9i? =25+9 = 34
2. =2 —+/5i =?
The conjugate of — 2 — V5i is —2 +5i
(—2—+V5i)(=2++V5i))=4-5i?=4+5=9
3. 200 =7
The conjugate of 20iis — 20i
(20i)(—20i) = —400i% = 400
4. \/8 =?
the conjugate of V8 is V8
V88 =8
5. 9 —12i =?
The conjugate of 9 —12iis 9 + 12i
(9 —12i)(9 + 12i) = 81 — 144i*> = 81 + 144 = 225
6. -4+V2i =7
The conjugate of -A+\2i is — 4 —\2i
(—4+V2i)(-4—+2i)=16-2i?=16+2 =18
7. V=15 = V15i =?
The conjugate of V15i is — V15i
V15i * —V15i = —15i%? = 15
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8. 1+8=?
The conjugate of +1+V8is1++8
(1+V8)+(1+v8)=1+V8 +V/8+8=9+2V8=9+42

Part two: in exercise 1-14 perform the operation and write the result in standard
form

6 6 —-i —6i —6i
1. —_=—_*—_=—_2=—=—6l
i i —i -1 1
-10 -10 -2i 20i 20i )
2i 2i -2 —4i2 4
3 4 _ 4 4450 16+200 _ 16+200 _ 16+20i _ 16 201’
" 4-5i 4-5i 4+45i 16—25i2 16425 41 41 41
3 3 1+i 3+3i 3+3i 3+3i 3 . 3.
4 —_— = — % — = — = = = - -1
1-i 1—-i  1+i 1-i2 1+1 2 2 2
5 240 2+i 2+ _ 4+2i+2i+i%® _ 4+4i-1 _ 3+4i _ 3 4 41’
2—i  2-i 2+4i  4-i2  4+1 5 5 5
6 8-7i _ 8-7i 1+2i _ 8+16i—7i—14i%> _ 8+9i+14 _ 22+49i _ 22 i
" 1-2i 1-2i 1+2i 1-4i2 " 144 5 s
6-7i 6-7i —i —6i+7i? —6i—7 ,
7. —=——%x—= - = =-7—6I
l l -1 —1 1
8+20i 8+20i -2i —16i—40i®> —16i+40 40 16. )
8. — =k — = - = =———i=10—-4i
2i 2i -2 —4i2 4 4 4
9 1 1 _ 1 1
" (4-50)2 16-40i+25i2  16—40i—25 —9-40i
1 1 —9 + 40i —9 + 40i —9 + 40i
= %k = =
—9—40i —-9-40i -9+ 40i 81 —1600i2 81+ 1600
-9 N 40
= i
1681 1681
10 (2-3i)(5i) _ 10i-15i® _ 15+10i
" o243 2430 243i
154+ 10i 2—-3i 30—45i+20i—30i* 30—-25i+30 60—25i
ES = = =
24+3i 2-3i 4 —9j2 449 13
60 25
=———]
13 13
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23 2(1-1)-3(1+) _ 2-2i-3-3i _ -1-5i _-1-5i -1 5.
14 1-i (+D@-)  1-i2 1+1 2 2 2t
. . _. . ._ .2 . . . .
12.2_1. n i _ 2i(2 l.)+5(2.+l) _ 4i—2i +.10+51 _ 4i+2+10+5i _ 12+9i _ 12 n gi
241 2-i (2+i)(2-1) 4—j2 4+1 5 5 5
13 i 20 i(3+80)+2i(3—2i) __ 3i+8i%+6i—4i® _  9i+4i® _ —4+9i
'3-20 348  (3-20)(3+8i)  9+24i—6i—16i2  9+18i+16  25+18i
—4+9i 25-—18i —100+ 72i+ 225i — 162i?
% =
25+ 18i 25— 18i 625 — 324i2
—1004+ 297i + 162 62+ 297i 62 N 297
= = = l
625 + 324 949 949 949
1+i 3 (1+)(4-D)-30)  4—i+4i—-i®-3i 4+3i+1-3i 5
14 ———= — = — = . = ,
i 4—i i(4-0) 4i—i2 4i+1 1+4i

5 1-47¢ 5-200 5-200 5-200 5 20,
X = = = =
14+4i 1—-4i 1-16i*? 1416 17 17 17
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Section 2.3

Part one:-In exercise 2.3 use the quadratic formula to solve the quadratic equation

1. x>?=2x+2=0

a=1 b=-2 c=2
—b+VbZ —4ac —(-2)++/(-2)2-4(1)(2) 2+V4-8 2++—4
x= 2a - 2(D) -T2 T2
2+ 2i 2 2i _
X = > x=§i?=1il
2. x°+6x+10=0
a=1 b=6 c=10
—b+VbZ—4ac —(6)+./(6)2—4(1)(10) —-6+V36—40 —6+—4
x= 2a - 2(D - 2 -T2
—6+2i -6 2i ,
X = > x=717=—3il
3. 4x2+16x+17=0
a=4 b=16 c=17
—b+Vb%Z —4ac —(16) +/(16)2 —4(4)(17) —16 ++/256 — 272
x= 2a - 2(4) - 8
—16++v/-16 —16+4i —16  4i 1
Y=g T g r=gtg T ety
4. 9x*> —6x+37=0
a=9 b=-6 c =37
—b+Vb2 —4ac —(—6)+/(=6)2—4(9)(37) 6++/36— 1332
x= 2a - 2(9) - 18
6 +v—1296 6+ 36i 6 36
718 T 18 ST EET L
5. 4x*>+16x+15=0
a=4 b=16 c =15
e —b+Vb? —4ac _ —(16) £/(16)2 — 4(4)(15) —16 + V256 — 240

2a

2(4)

8
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-16+V16 -16+4
X7 T 3
~16 4 1 1 - 1 -5
=g tgT= ity M= 2ty = Y= m iy =
6. 9x*—6x—35=0
a=9 b=-6 c=-35
~b+vVb2 —4ac —(—6) +/(—6)2 —4(9)(-35) 6 ++/36+ 1260
x= 2a - 2(9) = 18
6 +1296 6+ 36
*TT18 T 18
7. 16t> —4t+3=0
a=16 b=-4 c=3
—b+Vb2—4ac —(—4)+(-9?-4(16)(3) 4+16-192
x= 2a - 2(16) - 32
4++/-176 4+V-16+11 4+4iVi1
=73 T 32 Y
8. 5524+ 65+3=0
a=>5 b=6 c=3
~b+Vb2 —4ac —(6)++(6)2-4(5)3) -6+V36—-60 —6++—24
x= 2a - 2(5) = 10 ~ 710
—6+vV—4x6 —6+2iV6
- 10 -7 10

Part two:- in exercise 1-8 simplify the complex number and write it in standard form

—6i3+i2=-6(-i)+(-1)=6i—1=-1+6i
4i%2 —2i3 =4(-1) = 2(=i) = -4 + 2i

—5i> = —5(i) =0 —5i

(i) ==-i3=—(-)=0+1i

B wnN e
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5. (V=75)" = (V=25 +3)" = (5iV3)’ = 125:3(3v3) = 0 — 375V3i

6. (V=2)" = (iv2)* = ()°(VZ)’ = (-1)(8) = -8 = -8 = —8 + 0i
T3 3 -3 6 6 -1

i 1 _ 1 _ 1 _ 1 _ -8 _ -8 _ -8 _ -8 _ 1.

8. 20°  8i® 8- 8 8 -8 —eaiz —ea-1) ea  8'
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Section 2.4

Exercise 2.4 in exercise 1-6 plot the complex number and find its absolute value

1. —5i =7 a =0 b= -
the absolute value of — 5iis = a2 +b2 =0+ 25=+/25=5
2. —5 =7 a=—5 b=20
the absolute value of — 5is = Ja? +' b2 =25+ 0 =+V25=75
3. —4 + 4i =7 a = —4 b =4
the absolute value of — 4 + 4iis = a2 + b? = V16 + 16 = V32 = 42
4. 5 —12i =7 a=>5 h=—12
the absolute value of 5 — 12iis =/ a? + b2 =+/25 + 144 = /169 = 13
5 6—7i =7 a=6 b = -7
the absolute value of 6 — 7iis = \faz + b2 =+/36 F 49 = /85
6. —8+4 3i =7 —8 b =3

the absolute value of — 8+ 3iis = \/az + b2 =64+ 9 =73

Part two: - in exercise 1-8 represent the complex number graphically and find the polar form of the

number
1. 3 —3i =7 a =3 b =-3
r=+a?+h2 = V9 +9 =18 = 3V/2
-3
¢ = tan~? (?) =tan 1'(—1) = —45 = 315

~ 3vV2(cos315 + isin315)
2. 2+ 2i=7 = b2

=Jaz+ b2 = V41 4=+/8=2V2
2
0 =tan ! (ﬁ) = tan"1(1) = 45
= 2+/2(cos545 + isin45)
3. V3+i=2 a=+3 b=1
r=+aZz+h? = JBF1l=+v1r=2

1
8 = tan~ 1 (—) = 30

3
-~ 2{c0s530 + is5in30)
4. —1 + /30 =7 a=—1 b =+3
oo o8 B s S Bl == B
g —tan_1(£)+ﬁ—ﬁ+ﬁ=§—jz GT“Z—H
—1 3 3 3
. 20 | 2m
2(!’:05’?—;— 151n~—§—
5. —2(1++3i) =—2— 2/3i =7 a=-2 b= —2/3

r=+va?+hb? = VA+12=+/i6=4
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—2v/3 47T
==k ol —_— e i
g an (»__2) + 3
T 4
4 (COS— 3+ 1sm~3~_)
5 5v3 &5 53 5
25— === a5 biss=f

@ = tan™ 1 2 1. tan—1 (:.1_) e ﬁ
5v3 V3 6
2
) 5( 111r+ L 11:1:)
. COST stn 5
6i =7 a=10 b=6

r=+ya2+5b2 = V0+36=V36=6
e—m*1(6)—90 N
= tan 5) =900r 5

T
-6 (cosi 4+ isin E)
4 =7 a=4 b=0
r=vJaZz+b? = Vi6+0=+16= 4

0

=tan_l(z)=0 or 180

= 4(cosm + isinm)

Part three: - in exercise 1-6 represent the complex number graphically and find the standard form of the

result
1. 2(cos150 + isin150) =7 r=2 g =150
V3
a =rcosf = 2cos150 = 2 (——2—) =—V3
1
b = rsing = 2sin150 = 2 (E) =1
~ the standard form of complex number is = a+ bi = —/3 4+
2 5(cos135 + isin135) =? r=35 8 =135
2 5v2
a = rcos0 = 5co0s5135 =15 —£ =——
2 2
VZ\ 5VZ
= rsin® = Ssin135 = 5 (L2 = 22
2 2
5vV2 5vZ
=~ the standard form of complex numberis = a + bi = - + ‘32 [
3z 2(:05300 + isin300) =? r :% 6 = 300
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B H*S 300__31 _3
a =rcost = ECGS — 2 (2) e 4
R —v3\ -3v3
=rsint = 25”? == 2 2 = 4
‘ 3 3V3.
- the standard form of complex numberis = a + bi = it
4 %(605315 + isin315) =? = 131 0 =315
oo = Sensats = S(YZ) _3V2
a = rcos6 = cos =i\ ) =3
_ 3 3/-2\ 32
b =rsinf = ESIHSlS = Z(T) - _8_
32 3V2
=~ the standard form of complex number is = a + bi = e —~—8—-i
3 . . 3Ty _ 3
5. 375 (c057+ lsmj;) =? r=3.75 e
3w 15/ 2\ —15y2
a= rcosf = 3.75::05?—?(——?)._ 5
b= rsing = 15 3T _ 15 (V2 _ 1572
=rsing = —_-sin—_—=— o
—-15v2  15v2
~ the standard form of complex numberis = a + bi = 3 + -8——1'
T i 4 T
6. S(u)sﬁwL ISI?’LE) =7 r=28 0= =
b V6 ++/2
g =rcost = SCosﬁ = 8(-————4——) =2(vV6 +V2)
n (6=
b =rsing = Bsin— = B(T) =2(vV6 —2)

=~ the standard form of complex numberis = a+ bi = 2(\/3 + \/i) + 2(\/6—3 = \/E)i
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Section 2.5

In exercise 1-4 perform the operation and leave the resuit in standard form

1.

4.

co s(s—n) +isin (ﬂ)
2 3

|3 (cos+ isin% )| |4 (cos T + isin D =12|cos (Z+T) +ism(T+7)| =
12 (cos 2+ isin’)

E (cosg- + isin§)| |6 (cos% + isin%)] =9 lcos g + %) + isin G + %)J =

9 (cos%{ + ising—f-)

E(cosmo + isin140)J [3 (cos60 + iszn60)j = 21cos(140 + 60) + isin(140 +
60)] = 1—;(605200 + isin200)

) 5w - 51 o2 . . 2m
= =cos| ——m) +isinl——7m| = cos—+ isin—
cosm+isinm 3 3 3 3

Part twao: - in exercise 1-8 use demoivre’s theorem to find indicated power of the complex

number express the result in standard form

1. (1+°=7? a=1 b=1
r=J@ B =VIFI=V2
1
8 = tan™* (—) =4
tan 1 5
5 5
|VZ(cos45 + isina5 )| = (VZ) [cos(45 * 5) + isin(45 * 5)]
= 4+/2(c0s225 + isin225)
The standard form of 4V2(cos225 + isin225) = —4 — 4i
2. (24208 =7 a=?2 h=2
r=+a2+b2=Va+4=vV8=2V2
2
6 = tan™?! (E) =tan~'(1) =45
|2VZ(cos45 + isin45)|° = (2vZ) [cos(45 = 6) + isin(45 * 6)]
= 512(co0s270 + isin270)
The standard form of 512(cos270 + isin270) = 0 — 512
3. (14D =7 a=-1 h=1
r=Ja2+b2=Vit+t1=+v2
Author of the Book is:-Bashir maxamud dirie (Nasiib yare)
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g = _1(1)+ 71‘[+ ]11?0 37
by — = — T = e " —
A=+ = o

3T 3my e 1 3 3
!\/i(COST + isinT)] = (v@_)m [cos (; * 10) + isin (—;—r * 10)]

_32( 157 157r)
= co.f;—-2—+ Lsm-——z-—-

o ¢
The standard form of 32 (cos — +isin ——) 0-—32¢

4, (1-D¥2 =7 a=1 b=-1

r=JE TR =VTFT=+2

(=1

f =tan ' ("“1'—) =315

[VZ(cos315 + isin315)|"” = (V2)" [cos(315 = 12) + isin(315 * 12)]

= 64(cos3780 + isin3780)

The standard form of 64(cos3780 + isin3780) = —64 + 01

5. 2(v3+i) =2 a=v3 b=1

r=+ya2+b2=v3+1=vVd=2

i
6 =tan™?! (——) =30
V3 .

2{2(cos30 + isin30)]7 = 2{{2)7[cos(30 = 7) + isin(30 = 7)]}

= 256(cos210 + isin210)

The standard formof 256(cos210 + isin210) = —128vV3 — 128i
6. 4(1—V3i) =7 a=1 b=—3

r=ya?+b2=vV1+3=Va=2

(V3

f = tan )= 300

412(cos300 + isin300))® = 4{(2)*[cos(300 * 3) + isin(300 = 3)]}

= 32(c0s900 + isin900)

The standard form of 32(c0s900 + isin900) = —32+ 0i
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i i
= 10 &
7. (cosZ+ isin%) = (1)10 [cos (5{ . 10) +isin (T” « 10)]
_ . 2sm 25w '
= CGST T ISLTI—Z—
257 257 _
The standard form of (cas—Eu + Lsm~—2—-) =0+
8 5
8. |2(cosT+isinZ)|" = (2)°[cos (2« 8) +isin (Z+8)]
= 256(cos4m + isindw)
The standard form of 256 (cos4m + isindmw) = 256 + 0i

Part three: —

in exercise 1_6 a) use theorem A.5 on page A64 to find indicated roots of the complex number b)re

I
1. Squareroots of 5(cos120 + isin120) = [ 5(cos120 + isin120)]z
k=101

1 120+ 360(0) 120 + 360(0)
Whenk =0  {5)2] cos. > + isin

= V5(cas60 + isin60)

The standard form of V' 5 (cos60 + isin60) = i

b

VS
T

120 + 360(1 120 + 360(1
Whenk =1 \/g(cos—mwz—()—l- isin—-Q)

= V5(c0s240 + isin240)

V5 415
The standard form of V5 (cos240 + isin240) = el
1
Square roots of 16(cos60 + isin60) = [16 (cos60 + isin60)]z
k=01
60 +360(0) 60 + 360(0)
+isin

2

Whenk =0 (16)2 (cos ) = 4(c0s30 + isin30)

The standard form of 4(cos30 + isin30) = 2v3 + 2i

60 + 360(1 60 + 360(1
—~—2—~(--2+ isin———é—-—Q) = 5(c0ns210 + isin210)

The standard form of 4(c0s210 + isin210) = —2+/3 — 2i

Whenk =1 4(6‘05
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2. fourthroots of 16 (cos%}- + isin—f?) = [16 (COS%I + isin 2—”)}%
k=0,123
4 4
1 S+ F+2m(0) ¥
Whenk =0 (16)1 £O5 Sy + Lsm——;——-—— =2 (cos—rg + Lsm§
T T
The standard form of 2 (605-3— + isin ~3~) =1+ V3i
o Erar 3+ 2m()
Whenk =1 (16)4{ cos *——— + isin >———
4 4
B 2( 5 +isi Srr)
= 2{cos—+isin—
’ ’ 5 51
The standard formof 2 (cos—é— + isin —6—) =—V3+i
o Frme L@
Whenk =2 0 (16)4 EhE s + isinT
_ 2( A i Fei 41T
= Z\ros—+Isin— )
4 4nm
The standard form of 2 (CO.S‘—B—' + isin —3—) = —1—+/3i
o Frme 2+ 2n(3)
Whenk =3 (16)3| cos =——+ isin=———
4 4
5 117 11m
= (605—6- + LsmT)
11 11n
The standard form of 2 (cos 3 + isin ) =3 —i
i
: 05 4 isin ) = 5 rein S0\ -
3. fifthroots of 32 (cos —+isin 6) = [32 (cos o T isin )] =
k=101,23
1 Eg— + 27(0) 563 + 27(0) o -
Whenk =0 (32)5 cos ———F—— + isin~——5—— =2 (COSE + ising)
T T
The standard form of 2 (CUSE + isin g) =3+
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of Zim@ Taam)
Whenk =1 (32)% Cos———5—+ isin—~§—~
2( 17m P 17
= 2|cos 30 isin 30)
177 . 17m
The standard form of 2 (COS}E + Lsing) = —0.42 + 1.96i
1 S%T-i- 2m(2) —5~6E+ 21(2)
Whenk =2 0 (32)5{ cos = + isin z
_2( 29n+_ . 297w
= 2\cos o5 +isin 30 )
29w 2971
The standard form of 2 (cos ETE + isinﬁ) =—1.99 + 0.2i
o i Zrw
Whenk =3 (32)5| cos = + isin =
¥2( 41n+_. 417r)
=2lcos 30 isin 20
41mr . 4lm i
The standard form of 2 (Cos— + isin —~—) =-1-18i
30 30
of i ione
whenk = 4 (32)5{ cos z + isin
_2( 53n+, . 531r)
= 2| cos 45 +isin 20
53nm 53n
The standard form of 2 (COSE"D_ + isinﬁ) = 1.49 — 1.34i{

z 1 1
4. cube roots of =222 (1 + V3i) = (22— Z 55 = 1216 (cos180 + isin180)]5=

2
k=012

1 180 + 360(0 180 + 360(0
Whenk =0 (216)3 (cos 3 © + isin ) ( ))

= 6(cos60 + isin60)
The standard form of 6(cos60 + isin60) = 3 + 5.2i
180 + 360(1) . . 180+ 360(1))

1
Whenk =1 (216)3 (cos ) + isin 3

= 6(cos180 + isin180)
The standard formaf 6(cos180 + isin180) = —6 + 0i
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§ f
1/ 1804360(2) 180+ 360(2)
Whenk =2 (216)3( cos 3 +isin 3
= 6(cos180 + isin180)
The standard form of 6(cos180 + isin180) = —6+ 0i
5. cuberoots of — 4V2(1 — i) = (—4VZ + 4v20)7 = [8 (cos135 + isin135) 5=
k=012
1 135 + 360(0 135+ 360(0
Whenk=0 (8)3 (cos—Tém—{—} isin——————u) = 2(cos45 + isin45)
The standard form of 2(cos45 + isind5) =2 +V2Zi
1/ 135+4360(1) 135+ 360(1)
Whenk =1 (8)3 cos—~§————-_+ isin————
= 2(cos165 + isin165)
The standard form of 2(cos165 + isin165) = —1.9 + 0.5i
1/ 135+360(2) 135+ 360(2)
Whenk =2 (8)3 cos—T-+ LSln——-3—
= 6(cos285 + isin285)
The standard form of 6(cos285 + isin285) = 1.6 —5.8i

part four: —in exercises 1 8 use theorem A5 on page A64 to find all the solutions of the equation an

1, x*-i =0 xt=1i

1 1
x = (D)% = (o590 + isin90)4

90+360(0) | , . 90+360{0))
4

1
Whenk=0 (1)7 (cosT + isin = (c0s22.5 + isin22.5)

=092 +0.38i

= (cos112.5 + isin112.5)

1 90 + 360(1 50 + 360(1
Whenk = (1)2 (COS () + isin ( ))

4

==0.38+0.92i

904360(2) . . 9(!1‘—360(2))

Whenk =2 (1)% (cos 22 + isin = (c05202.5 + isin202.5)

= —0.92 - 0.38i
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E) 90 4+ 360(3) 90 + 360(3) o
Whenk =3 (1)% COST+ isin e (c0s282.5 + isin292.5)
= (0.38 — 0.92{
2. x°+243=0 x> = =243

x = (_—243)% =[243(cos180 + isinlBO)]%

Whenk =0 (243)§ (cos 180+260(0) + isin 180+iﬁﬂ(0)) = 3{c0s36 + isin36)
=243+ 1.76i
1 180 + 360(1 1806 + 360(1
Whenk =1 (243)5 (cos—S—MQ + isin ——SL) = 3(cos108 + isin108)
= —0.92 + 2.85i
Whenk =2 (243)5 (cos =2 4 isin 200 = 3005180 + isin180)
=—3+40i
1 180 + 360(3) . = 180+ 360(3)
Whenk =3 (243)5 [ cos T + isin =

= 3(cos252 + i5in252) = —0.92 — 2.85i

1/ 180+360(4) 180+ 360(4) .
Whenk =4 (243)5 cos———7—— + zsm—s-—— = 3(c0s324 + isin324)
=243 -1.76i
3. x¥*+64i=0 x° = —64i

x = (=647 =[64(c0s270 + isin270)]3

Whenk=0 (64) (cos%“(‘” + isin 51"—*25—0“”) = 4(cos90 + isin90)

=0+ 4i
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# i

1 270 +360(1) 2704 360(1) o
Whenk =1 (64)31( cos — + isin —s )= 4{cos210 + isin210)

= —3.46 — 2i

1 - . .
Whenk =2 (64 (cos ZHE0E & i ZOEO0DN _ 4206330 + isin330)
= 3.46 — 2i

4.x3—-(1-i)=0 ¥ =1-—1i

(153

w

x=(1- i)—% = [V2(cos315 + isin315)]

T, - ,
Whenk =90 (\fi)s (cos@g2 + isin w) = VY2(cos105 + isin105)

=—-03+12i

Whenk =1 (V2)? (cos T2 4 isin 22200 = 37 (005225 + isin225)

=—-0.9-0.9{

Whenk =2 (V2) (cos 2222 4 sin 253900 - 3/7(005345 + isin345)
—1.2-03i

5. %" +1=0 %3 = —1
1 1
x = (=1)5 = (cos180 + isin180)3

1 . o
Whenk =0  (1)s (COSE?(‘)T;;Z‘G—O@ + isin m) = (cos60 + isin6Q) = %%—l‘;é

Whenk =1 (1)7 (cos =220 4 isin%) = (c0s180 + isin180) = —1 + 0i

Whenk =2 (1)s (cos =202 isin 22220 = (05300 + isin300) = 2 ~ ?z

6.x*—81=0 x* = 81

N

A= (81)% = [81(cos0 + isin0)]
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= 36¢ +360(0) . .
Whenk =0 (81)= (cosw + isinu—‘g&) = 3(cos0 + isin0) = 3 + 0i
3 1 !
Whenk =1 (81) (cos G+3in(l) + isin G+360‘1)) = 3(c0s90 + istn90) = 0 + 3i
L i 3
Whenk =2 (81)+ (cosm 3 ism”'%r”‘z’) = 3(cos180 + isin180) = —3 + 0i
1/ 0+360(3)  0+360(3) .
Whenk =3 (81)1{ cos —————— + isin————= | = 3(c05270 + isin270)
=0-3i
7.x%—64i =0 x = 64i
1 1
x = (64i)s = [64(60590 + isin90)]s
2 +
Whenl =0 (64)s (cos 250 4 i5in 220) = (20515 + isin15) = 1.9+ 0.5
Whenk =1 (64)s ( 250 4 isi 9‘”3(’”“)) = 2(cos75 + isin75) = 0.5+ 1.9
i
Whenk =2 (64) (ms 90*360(2’ mg"”“@) = 2(cos135 + isin135) = —/Z + 0i

90 + 360(3 90 + 360(3

Whenk =3 (64)6( ( ) in+—6()-) = 3(cos195 + isin195)
=—2.9-0.8i

1 2
Whenk =4 (64)c (cos =22 4 isin 200 = 2(cos255 + isin255) = —0.5 — 1.9i

1
Whenk =5 (64} (cas 90+3660(5) + isin 90+360(5)) = 2(c0s315 + isin315) = V2 — VZi
8.x"+(1+i)=0 xt=-1-j

i 1

x=(-1—-0)3%= [\/7(005225 + isin225)]"’

1
Whenk =0 (\/5)4 (cos

4

= Y2(c0s56.3 + isin56.3) = 0.7 + 0.9i

225+ 360(0)

225+ 360(0))
sm——4—
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Chapter three: - Probability

Page 57 Exercise 3.1
1. a} permutation b) combination c} permutation d) combination
2. a) RBG,RGB b) BRG,BGR c) GRB,GBR d) 6 possible arrangements
3. a)s people b) 4 people ¢) 3 people d) 1 people e)5!=120
4. a)s!=120 b} C(5,3)=5

page 58 Exercise 3.2

1. s={1,2,3,4,5,6}
a) p(1)==  p(2)=2 p(3)=2 p(4)== p(5)=2 p(6)=1

so these outcomes are eqully likely outcomes b/c they has same probability
2. s={HHH,HHT,HTH,HTT,THH,THT,TTH,TTT}

p(3 heads )=-1§ p{3 taiﬂs)zé
these two events are equally likely outcomes
p( 2 heads and 1 tails )=% p( 2 tails and 1 heads )=§

also these two events are equally likely outcomes

page 60 Exercise 3.3

i Y a) two tails ={ TTH, THT,HTT}
b) Atleasttwo tails={TTH,THT,HTT,TTT}
c) At most two tails= { THH,HTH, THT,HHT,TTH,HTT}
Exercise 3.4
a) two heads are obtained :-{ HHT,THH,HTH}
complementary :-{ HHH,THT,TTH,HTT,TTT}
b) at least two heads are obtained :-{ HHT,THH,HTH,HHH}
complementary - { THT,TTH,HTT,TTT}

C) at most two heads are obtained :-{ HTT,TTH, THT,HHT,THH,HTH}
complementary -{ HHH,TTT}

page 65 Exercise 3.5

1) l.dependent 2. Independent 3. Independent
4. independent 5. Dependent

) 6. P(A)= P{15t will show 3):%

P(B)= P (2" will show 3)==
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P(Aand B)=-*1 =L
6 6 36 .
7. p{ 1 throw will show 6 ) = %
P{ 2™ throw will show 6)= %
P( 3™ throw will show 6) = %
P( all three times will show 6)= R ELEN -
6 6 6 216
8.red=5 white= 4 blue=7
a) no replacement occurs :-
p(1%red)= = p( 2™ white )= — p( 3™ blue)=-—
.16 15 G 14

* i i * i .. O}
p(red) * p({ white following red ) * p( blue following red and white = e =

b) replacement occurs each time:-

5 . 4 7

p(1%tred) = 3 p( 2" white )= P p{ 3rd biue):E
5 . 5 5 .4 ,7 _ 35

p(red) * p( white ) *p( blue ) = e .

10. a) p(A)= p( green neither shows at 2 ) =§_.

P(B)= p( red neither shows at 2)= %

P(AandB)=2x2 =22
6 6 36
b) same numbers in a die are :-{(1,1){2,2)(3,3}( 4,4)( 5,5)( 6,6) }
p( both shows same number) = % = u:;

c) different numbers in a die are :-{ {1,2)(1,3)(1,4)(1,5) (1,6) (2,1) (2,3)(2,4)(2,5)
(2,6)(3,1)(3,2)( 3,4)( 3,5)(3,6)(4,1){4,2)(4,3){4,5)(4,6)(5,1)(5,2)(5,3)(5,4)(5,6)(6,1)(6,2)(6,3)}(6,4)
(6,5)

P( both shows different numbers ):- =2 {i

d) P(A)=p(red shows2) %

P(B)=P{green shows any other number) = —E

Author of the Book is:-Bashir maxamud dirie (Nasiib yare)
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[
51

P{A and B) =

5
K-
6 b 36

12. drawer 1 = 6 pairs of block socks drawer 2= 11 white handkerchiefs
and 6 coloured handkerchiefs

P(A)= P(a pair of block socks )=

1

|;..u [l ]

P(B)= p( white handkerchiefs )= 1

~

P(AandB)=§*%=%

13. S= 100 clocks 4 damaged 6 buys

P { 6 clocks that declare bought can 4 of them is damaged in a shipment )=

c64) 1
€(100,4) 261415

P { 6 clocks that declare bought cant be damaged in a shipment )} = 1- 2114—15 =0.99
Page 71 more exercises
Exercise a
1. Bag A = 4 white and 6 red bag B = 2 white and 3 red
T.P(white)=—=2 I. P( not white )= = =2
Exercise b
1. Bag A =3 red and 7 white ‘ bag B= 2 red and 3 white
P(white)=%=§ p(red)zl_f‘g:,g

P { white orred ) = ;f—+—;—=1

c(13.2)  C(13,3)  C(134)  C(135)  C(136)  C€(137)
€(52,2) €(523) C(524) C(525) C(52,6) C(527)
€(3,8) €139  €(1310) C(13,11)  €(13,12) C€(13,13)

2. p (atleast two diamonds ) =

C(52,8) (52,9 C€(5210) C(5211) C(52,12) C(5213) 0.075
3.
Age( yrs) 46 47 48
Number 10 i8 2
i)p(47yrsold):£=§ ti)p(not 47 yrs old ) = ;—2:2

Al

11)p{ over 47 yrsold ) = -3% =

Author of the Book is:-Bashir maxamud dirie (Nasiib yare)
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4. p{A) =p{ servant ) = ;73 n(B) = p( boy} :%

p(AorB):%+i: .

26 26
1 2 1
5.a) p{redcard)=— = b) p{ black queen ) e
c)plaking )= ==L d) p( king of spades ) = —
P g)= o= p( king of spades ) = —
6.
grade A A- B+ B B- C+ c C- D+ D D- E
No of 2 6 7 8 8 14 i5 9 7 5 3 1
students
: 15 3 § ) . - - 45 _ 9
1)P(B+andabove )j=—=— 11) p{will make it to the university ) = —=—
85 17 85 17
i11) p{ poor students ) = 5;
7. crate of soda = 16 bottles of Fanta and 8 bottles of sprites
i6 2 . 8 1
P{ Fanta ) = i p(sprltes)_z—;_—
8.5=10
1) number pairs their sum is 6 = {{ 0,6)(1,5){ 4,2) }
P(sumis 6) = =
10
11) number pairs their sum is 9= {{0,9)(1,8) (2,7)(3,6)(4,5)}
: 5 1
P( sum is 9)= oriat
1ii) number pairs their sum is 12={(3,9)(4,8)(5,7)}
P(sumis 12) = -3—
1.0
9. a box contains 3red ,4 blue, 3 green s= 10
i ) p( blue bead)= —=2 i1) p( red bead) = —
1} p{ blue bea e 11) p{re ea)—,10
4 3 7
111) p( blue or red bead) = o=

10. 1)s=36

11) number pairs both are odd= {{1,1}(1,3)(1,4)(3,1)(3.3)(3,5)(5,1}(5,3)(5,5)}
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P( both numbers are odd ) = — = >
36 4
1i) number pairs both are even={(2,2)(2,4)(2,6)(4,2){4,4)(4,6)(6,2)(6,4)(6,6)}

5 :
P( both numbers are even)= = i

1iv) number pairs their sum is odd = -

{(L2H11NL4H%1HL6N&1NZ3NiZNi4N%3HZ5K32H45N54NiGH&5N&6M&3H

P(that their sum is odd )= ;—i— = %

V) number pairs their sum is greateris 7 =

{(2,6)(3,5)(4,4)(5,3)(6,2)(3,6)(4,5)(5,4)(6,3){4,6)(6,4)(5,5)(6,5)(5,6)(6,6)}

P{sum is greater than 7 )= ;—g—

vi)p(A)= p( 1° throw appears 3) -—-% P(B)=p( 1°t throw appears 4 )=§
101 2 1
p(A or B)_g B
p(A)=p{ 2™ throw appears 3)= % P(B)=p( 2™ throw appears 4 )= %
1 1 2 1
p(AOf B)_g i g «-g —5
so p{A or B) on 1*' throw and p(A or B) on 2™ throw is = % * § = %
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Answer s of chapter four

Section 4.1
1.
Class limit | 10-19 20-29 30-39 40-49 50-59
Frequency | 4 3 2 5 6
a) The upper class limit of the first class intervED{19) is 19
b)
Class 9.5-19.5 19.5-29.5 | 29.5-39.5| 39.5-49.5 49.5-59|5

boundary

=~ the lower class boundry of the last class interval
(49.5 — 59.5)is 49.5
c) The class size:-[ (upper class limit —lower classtl)+1]=[(19-10)+1]=10
So the class size is 10

d)
Class 14.5 24.5 34.5 445 545
marks
. the midpoints(class marks )are : —14.5,24.5,34,5,44.5, and 54.5
2.
| Class limit | 1.10-1.49 | 1.50-1.89 | 1.90-2.29 |
a)
| Class boundaries| 1.095-1.495 |  1.495-1.895 | 1.89852.2 |
The class boundaries of the three class interval§ .895-1.495, 1.495-1.895,
1.895-2.295.

b) The unitis 0.01
c) The class size is 0.4

Author of the Book is:-Bashir maxamud dirie (Nasiib yare)
Tell: - 4252618666688

64|Page




LIGHT ACADEMY OF
SCIENCE & TECHNOLOGY

Section 4.2

1. a) 31,36,32,39,40,32,37
First arrange the data in (descending or in asoghdi
31,32,32,36,37,39,40
e The mode is 32
e The Median is 36

2 x _31+32+32+36+37+39+40

_n 7

e The mean = 35.28

b) 14, 20,17,17,15,19,18,14
First arrange the data in (descending @stcending)
14, 14,15,17,17,18,19,20

e The modeis 14 and 17

e The median is”;r—17 =17

2x _14+144+15+17+17+18+19+420

e The mean === = 16.75
n 8
c)

I
Number of 2 3 4 5 6 7
family members

Frequency 3 6 9 8 7 2

* The modeis 4

il.

Number of 2 3 4 5 6 7
family members

Frequency 3 6 9 8 I 2
Cumulative 3 9 18 26 33 35
frequency

« The median is 18place which is 4
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Number of family Frequency FX
members
2 3 6
3 6 18
4 9 36
5 8 40
6 7 42
7 2 14
ZF =35 ZFX = 156

e The mean i& = 156 _ 4.46
Y F 35

Class 30-39 40-49 50-59 60-69 70-79

frequency | 3 13 14 6 4

) Modal class( class with highest frequency)= 50-59
N_
II)  Median mark :Im+<2F:;B>I

Lm (lower class boundaries of median class) =49.5 NQF)=40
FB O F before median class) = 16
Fm (frequency of median class) =14 I(class interval) = 10

2_16
 Median mark :49.5627> 10 =52.36

1)

Class limit Frequency(f) Class mark(x) FX

30-39 3 34.5 103.5

40-49 13 44.5 578.5

50-59 14 54.5 763

60-69 6 64.5 387

70-709 4 74.5 298
ZF:ALO ZFX:2130

e The mean score isgz% = % = 53.25
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Section 4.3
1.
Year Coffee Tea Petroleum Others
Product
1999 11.2 218 8.5 58.5
2000 9.8 29.3 7.9 53
A. Line Graph

70

60
50
40
30

20

10

0

coffee tea petroleum product others

==@==|ine graph of 1999  ==@==|ine graph of 2000
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B. Bar Graph

70

60

50

40

30

20

10

coffee tea

petroleum product others

H line graph of 1999 M line graph of 2000
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C.1. Pie Chart C.2. Pie Chart
. 11.2%=% X 360 = 40.32 9.8%% x 360 = 35.28
. 21.8%=% x 360 = 78.48 29.3%% x 360 = 105.48
e 8.5%==x 360 = 30.6 7.9%Z2 x 360 = 28.44
100 100
= 58.5%=22x 360 = 210.6 53%=> x 360 = 190.8
100 100
Pie Chart of 1999 Pie Chart of 2000

H coffee Mtea M petroleum product M others H coffee Mtea M petroleum product M others
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Section 4.4

Class 40-49 50-59 60-69 70-79 80-89
Frequency | 7 10 15 9 12
16

14
12
10

o N B O

W 39.5 W49.5 m59.5 W 69.5 m79.5 m89.5
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Section 4.5
1.
1)
Class Frequency
30-39 9
40-49 7
50-59 11
60-69 6
70-79 6
80-89 7
90-99 3
1)
Class Frequency(F) Class mark(x) FX
30-39 9 34.5 310.5
40-49 7 44.5 311.5
50-59 11 54.5 599.5
60-69 6 64.5 387
70-79 6 74.5 447
80-89 7 84.5 591.5
90-99 3 94.5 283.5
Z F =149 Z FX = 2930.5
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1)

12

10

m295 m395 m495 m595 m695 m795 w895 m995

2. a)14,10,11,15,19,10,12
First arrange the data in ascending or in descgndin
10,10,11,12,14,15,19
The median is 12
b) 55, 50, 51,60,55,54
First arrange the data in ascending or in descgndin

50, 51, 54,55,55,60

The median i354:—55 = 545

X 5 6 7 8 9 10
frequency| 7 12 4 5 8 4
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)
X Frequency(F) FX
5 7 35
6 12 72
7 4 28
8 5 40
9 8 72
10 4 40
Z F =40 Z FX = 287
. meangﬂ_ﬁ:7175
YF 40
) mode =6
i)
X Frequency(F) Cumulative
frequency
5 7 7
6 12 19
7 4 23
8 5 28
9 8 36
10 4 40
. 20th+21th 7+7
 Median = == 7
4.
| Class | 30-34 | 35-39 | 40-44

) Upper class limit of first class (30-34) is 34
i) Lower class boundary of second class (35-39) i5 34.
i)  The class width is 5
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Section 4.6
class Frequency(F) Class d(x-A) Fd

mark(X)
115-119 23 117 -10 -230
120-124 17 122 -5 -85
125-129 20 127 0 0
130-134 16 132 5 80

Z F=176 Z Fd
= —235
Mean=A+r2 = 127 + 222 = 1239
»F 76

Section 4.7
Mass(g) 470-479 | 480-489| 490-499 500-509 510-519 520-5P9 -5330
Number of | 5 10 16 2 14 9 6
loaves
1) By assumed mean (take A=504.5)
Class Frequency(F) Class mark(X) d(x-A) Fd
470-479 5 474.5 -30 -150
480-489 10 484.5 -20 -200
490-499 16 4945 -10 -160
500-509 2 504.5 0 0
510-519 14 5145 10 140
520-529 9 5245 20 180
530-539 6 534.5 30 180

Z F=62 z Fd=-10

Y Fd

Mean A + £28= 504 5+ = 504.3
SF 62
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1) By coding method (take A=504.5)

Class Frequency(F) | Class mark(X) T=%-4) Ft
470-479 5 4745 -3 -15
480-489 10 4845 -2 -20
490-499 16 494 .5 -1 -16
500-509 2 504.5 0 0
510-519 14 5145 1 14
520-529 9 5245 2 18
530-539 6 534.5 3 18

Z F =62 Y Fe=-1
mean = A + cLFt

YF
10(-1)

mean = 504.5 + = 504.3

62
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Marks 30-39 |40-49 | 50-59 | 60-69 | 70-79 |80-89 90-99
Number | 4A 3 4 9 3 8 5 3
of
students | 4B 216 12 10 5 4 1
i) Mean and standard deviation of 4A
Class | Frequency(F) | Class FX (x—%)? | F(x — x)?
mark(x)
30-39 |3 34.5 103.5 918.09 |2754.27
40-49 |4 44.5 178 412.09 |1648.36
50-59 |9 54.5 490.5 106.09 |954.81
60-69 |3 64.5 193.5 0.09 0.27
70-79 |8 74.5 596 94.09 752.72
80-89 |5 84.5 422.5 388.09 | 1940.45
90-99 |3 94.5 283.5 882.09 |2646.27
ZF:35 EFX 2F(x—f)2=
= 2267.5 10697.15
+ Mean=22% =275 _ ¢4 9
YF 35
N2
e Variance=2r3"0" _ 1069715 _35 ¢
YF 35

« Standard deviation=vvariance = v/305.6 = 17.5
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ii) Mean and standard deviation of 4B
Class | Frequency(F) | Class FX (x—%)? | F(x — x)?
mark(x)
30-39 |2 34.5 69 702.25 1404.5
40-49 |6 44.5 267 272.25 |1633.5
50-59 |12 54.5 654 42.25 507
60-69 |10 64.5 645 12.25 122.5
70-79 |5 74.5 372.5 182.25 911.25
80-89 |4 84.5 338 552.25 |2209
90-99 |1 94.5 94.5 1122.25 | 1122.25
2F=40 ZFX ZF(X—JEY:
= 2440 7910
. Meanzzﬂ =20 _61
YF 40
N2
. VariancezZ Fe B _ 70-197.75

SF 40
o Standard deviation=vvariance = v197.75 = 14.1
1. 6,9,10,13,15,17

Yx  6+9+10+13+15+17
¢ Mean:-= = ”
n

Y (x-%)?
n

=11.7

e Variance=

_(6—11.7)2 4+ (9—11.7)% 4+ (10 — 11.7)* + (13 — 11.7)% + (15 — 11.7)* + (17 — 11.7)?
N 6

32.49+4+7.29+4+2.89+1.69+10.89+28.09

- = 13.89
6

e Standard deviation=vvariance = v13.89 = 3.7
a) 26,29,30,33,35,37

¥ x 26+29+30+33+35+37
e Mean:- " = p

= 31.7
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2
e Variance= 23"

_ (26 —31.7)* + (29 — 31.7)% 4+ (30 — 31.7)% + (33 — 31.7)? + (35 — 31.7)* + (37 — 31.7)?
N 6

_ 32.49+7.29+2.89+1.69+10.89+28.09 _
= . =13.89

e Standard deviation=vvariance = v13.89 = 3.7
b) 30,45,50,65,75,85

Yx 30+45+50+65+75+85
e Mean:- - = p = 58.3

Y (x-%)?
n

e Variance=

(30 —-583)%+ (45 — 58.3)% + (50 — 58.3)? + (65 — 58.3)? + (75 — 58.3) + (85 — 58.3)?
B 6

_ 800.89+176.89+68.89+44.89+278.89+712.89 _
= > =347.2

e Standard deviation=vvariance = V347.2 = 18.6

Section 4.9
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1. 105,109,113,101,120 (A=100)

¢ Mean = —Z(xn_A)
~ (105 —100) + (109 — 100) + (113 — 100) + (101 — 100) + (120 — 100)
B 5

5+9+13+1+20
= = 9.6

5

2. Assumed mean ( A=439.5)

Class Frequency(F) | Class mark(X) | d(x-A) Fd
415-424 13 419.5 -20 -260
425-434 24 429.5 -10 -240
435-444 12 439.5 0 0
445-454 5 449.5 10 50
455-464 17 4595 20 340

Y F=71 > Fd

=—110
. Mean #A + £2= 439572 = 437.9
YF 71
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4. Mean and standard deviation

Class | Frequency(F) | Class FX (x—%)? | F(x — x)?
mark(x)
65-69 |6 67 402 151.29 |907.74
70-74 |10 72 720 53.29 532.9
75-79 |12 77 924 5.29 63.48
80-84 |9 82 738 7.29 65.61
85-89 |11 87 957 59.29 652.19
90-94 |5 92 460 161.29 | 806.45
ZF:53 ZFX ZF(x—f)2=
= 4201 3028.37
. Mean=m =29 _793
SF 53
+ Variance=2r&—%" _ 302837_g; 4y
S F 53

e Standard deviation=vvariance = V57.14 = 7.56
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5. Mean = % Variance= 2%
_ X+13+10+y+9 _ 12 (x—12)%+(13-12)%+(10-12)% +(y-12)%+(9-12)% _ 6
- - = - =
2_ 2_
_ x+y5+32 — 12 X 24x+144+1+:+y 24y+144+9 -6

=x+y+32=60

=x+y=60—32

x?+y%—24x-24y+302

- 6

x* +y? —24x— 24y + 302 = 30

=x+y =28 x% + y* — 24x — 24y = —272
=y =28 —X x% + (28 — x)? — 24x — 24(28 — x) = —272
x2 + 784 — 56X + X2 — 24X — 672 + 24x = —272
2x2 — 56x+ 384 =0
X1=12 X2=16
Ifx=16 then y=28-16 =12

= so we get x = 16 becouse of the conditionif x >y andtheny =12

6. A)9,11,13,16,17

>x 9+11+13+16+17
e Mean:- —= = 13.2

5
L(x—%)?
n

e Variance=

_(9-132) + (11 -13.2)2 + (13 - 13.2)2 + (16 — 13.2) + (17 — 13.2)?
B 5

17.64+4.84+0.04+7.84+14.4
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e Standard deviation=vvariance = V8.96 = 2.99

b) 21, 23,25,28,29

>x 21+23+25+28+29
e Mean:- —= - = 25.2

Y (x-%)?
n

e Variance=

(21 -125.2)% + (23 — 25.2)% + (25 — 25.2)% + (28 — 25.2)? + (29 — 25.2)*
N 5

_ 17.64+4.84+0.04+7.84+14.4
- 5

= 8.96

e Standard deviation=vvariance = v8.96 =2.99
c) 108,132,156,192,204

x  108+132+156+192+204
e Mean:- ZT = = 158.4

5
Y (x-%)?
n

e Variance=

(108 — 158.4)% + (132 — 158.4)% + (156 — 158.4)? + (192 + 158.4) + (204 — 158.4)>
B 5

_ 2540.16+696.96+5.76+1128.96+2079.36
- 5

= 1290.24

e Standard deviation=vvariance = v¥1290.24 =35.92
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Answer s of Chapter five: - LOGIC

1. Construct a truth table of each of the following

aAfp=@rdp~q]e~p

P g ~P | ~q qA~q p=(qA~q) p=(A~q) S~p
T T F F F F T

F F F T F F T

F T T F F F T

F F T T F T T
by (gq=~p)= (prq

P g ~ P pAq q=~p (q=~p) © @A)
T T F T F F

T F F F T F

F T T F T F

F F T F T F
cd(pAg) < (qADp)

P Q pAq qAp (rAqg) = (@ADp)
T T T T T

T F F F T

F T F F T

F F F F T
d(pVvg) < (qVp)

P Q pVgq qVvp (rvaqg) = (@Vp)
T T T T T

T F T T T

F T T T T

F F F F T
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e) [pA(@An)] e [(pAg) AT]

P q r gAT pA(@QAT) | PAQ @ApAr | [pA@AD] o [PAQAT]
T T T T T T T T
T T F F F T F T
T F T F F F F T
T F F F F F F T
F T T T F F F T
F T F F F F F T
F F T F F F F T
F F F F F F F T
f)[pv@@Vvn]le v vr]
P q r qVvr pVv(qVvr) |pAq @vevr |[pv@vnlelpvevr]
T T T T T T T T
T T F T T T T T
T F T T T T T T
T F F F T T T T
F T T T T T T T
F T F T T T T T
F F T T T F T T
F F F F F F F T
g) [pA@@vn]e AV (pAr)]
P |Q |r |qVvr |pA(qVrT) pAq | pAT | @AQQV(@PAT) | [PA@@VD]S [PAQV(PAT)]
T T T T T T T T T
T T F T T T F T T
T F T T T F T T T
T F F F F F F F T
F T T T F F F F T
F T [T | T F F F F T
FIF [T | T F F F F T
FIF [F F F F F F T
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h) [pv@an)]e[voar@vn)]

P |a |r |qAT|pV(qAT) | pVg| pvr | @VOAQ@V | [pVv@An]elva Vvl
r)
T T T T T T T T T
T T F F T T T T T
T F T F T T T T T
T F |F | F T T F F F
F ot [t | ™ T T T T T
F |t [T | F F T T T F
F F [T | F F F T F T
F F [F | F F F F F T
2. De Morgan’s law prove that ~ (p V q) is equivalent to (~p) A (~ q)
P Q pVaq ~ @V ~p ~q ~pV~gq
T T T F F F F
T F T F F T F
F T T F T F F
F F F T T T T

So~ (p Vv q) isequivalent to (~p) A (~ q) because they have same truth table

1. Establish the logical equivalence of these compound statements

A
P Q ~q | (P=q) ~(P=q) (PrA~q)
T T F T F F
T F T F T T
F T F T F F
F F T T F F
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B.

P d P=gq g=P

T T T T

T F F T

F T T F

F F T T
4.show PV (Q A R)and (pV Q) A (pV R) are logically equivalent
Q R QAR Pv@AR) | (»v@) |(VR| (@VAOADVR)
T T T T T T T
T F F T T T T
F T F T T T T
F F F T T T T
T T T T T T T
F T F F F T F
F F F F F F F

SoPV(QA R)and (pV Q) A (pV R) are logically equivalent because they have same truth table.
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Answers of chapter six: - calculus

Estimating a limit numerically In Exercises 5-8 complete the table and use the result to estimate
the limit numerically. Determine whether the limit can be reached.

5.1im(5x + 4)
X—2

X 19 [199 |[1999 |2 |2.001 |201 |21
limZ(S(Z) +4)
X—

=10+ 4 F(x) | 13.5 | 13.95 | 13.995 | 14 | 14.005 | 14.05 | 14.5

= 14

6.lim(2x? + x — 4)
x—1

) X 0.9 0.99 0.999 1 1.001 | 1.01 1.1
11m1(2(1)2 +1—4)
x—

—(2+1-4) F(x) | —1.48 | —1.04 | —1.004 | -1 | —0.99 | —0.94 | —0.48

=3—-4

= —1

x+1

7. lim —
x——1X2—x—2

) ~1+1
*o1 (C1Z— (-1 -2

0

1+1-2 X |—-11]-1.01 |—-1.001| -1 —0.999 | —0.99 | —0.9
0

= — F(x) 10 100 1000 1 1000 100 10

0 13| 301 | 3001 2999 | 299 29
x+1

)lci_r>r11 x+1D(x-2)

1
(x—2)

lim
x--1
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xlgll (—1 - 2)
3. lim sin 2x
.x—>0 X
. 2sin2x
}(1—>0 2X =2
X —-0.1 —0.01 —0.001 0.001 0.01 0.1
F(x) 1.9 1.99 1.999 1.9999 1.99 1.986
~ tanx
9.lim——
x-0 2X
sin x _ ) 1
prpape— sin X Sin X
lim 25X — jj = lim *
x-0 2X x—0 2XCOSX  x-0 X 2Cc0Sx
lim_t -1 1
Xl—r>% 2cosx_2(1) T2
-0.1 -0.01 -0.001 0 0.001 0.01 0.1
0.501 | 0.500 0.5000 0.5 0.50000 0.5000 0.501
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Evaluating Limits
11. lim f(x) = 4

X—C

(A) lim[-2g(x)]
X—C
lim[—2(8)]
X—=C
=—-16

. f)
() lim

12. }CI_IE f(x)=3
(A) lim[£ (x) + g(x)]?

lim[3 + (—1)]?

x—c
= [2]?
=4

. 5g9(x)
(O lim 2%

. 5(=1)
Im=%

5

12
13. f(x) = x3

(A) lim £ (x)

In Exercises 11 and 14, use the given information to evaluate each limit.

limg(x) =8
X—C

(B) limlf (x) + g ()
lim[4 + 8]

=12
(D) lim /f (x)
lim V4

=2

limg(x) =—-1
X—=C

gx) =

(8) lim[6/ (x)g ()]
lim[6(3)(~1)]
= [(18)(-D)]
=—18

. 1
(D) lim ==

lim L
X—C \/§

-

Vx2+5

2x2

(B) }Cig; g(x)
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. 3 Vx2+5
lim x >
x—2 x—2 2Xx
lim 23 = Y245
x—2 2(2)2
_ _ a+5
=8 209
(©) lim[g (). f ()] 0) lim[g(x) - f(x)]
. [vVxZ+s 3] [\/W N ]
lim [———.x
x—2 ] 2x x—>2
lim | £ lim [—“2)2”’— (2)3]
x-2 L 2x x— 2(2)2
[ @3/@)?%+5 [\/_4+ ]
- 2(2)2 2(4)
_ 89 .
By - [8 8]
_ 83 _ _6
T8 - 8
_
=3
14. f(x) = % g(x) = sinmx
(A) lim f(x) (B) lim g(x)
x-2 x—2
lim —=— lim sin tx
x—=2 3—Xx X2
lim 2 lim sin 27
x-2 3-2 X2
_2 = sin 2w
1
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(€) lim[f (). g(x)] (D) lim[g(x) ~ f(x)]
lim | .sin nx] lim [sin X — —
x—2 L3—x x—o2 3—x
lim [—x sin nx] = sin 2w — 2
x-2 3—x 3-2
2sin2m 2

- [ 3-2 ] =0- 1
2sin2m

- [ 1 ] =0-2

= 2(0) =-2

=0

Evaluating a limit by direct substitution.

16. lim (10 — x?) 17. lim (2x? + 4x + 1)
xX—-5 x—--3
lin;(lO — (5)2) lim3(2(—3)2 +4(-3)+1)
x— xX——
= (10 — 25) =2(9)—-18+1

18. lim — 19. lim 22

x-—-3x°+1 x—>—22x-9
3(-3) . 5(=2)+3
x—-3 (=3)%+1 x—>-22(=2)-9
_ -9 _ —10+3
T 9+1 T 49
-9 7
10 T 13
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20. limvVx + 2 21. lime*
x—--1 x—-3
limv—1+2 lime3
x--1 x—3
=1 = 20.08
22. lim sin 2x 23. limarcsinx
X—>T xq%
lim sin 27 = arc sin(l)
X—>T 2
= sin 2w = sin"l(i)

24. lim [+x3 — Sx] 25. lim [x3 — 6x + 5]
x—>—2 12

xX—>=2

Jim [2(-2)* = 5(-2) Jim [(=2) = 6(=2) + 5]

=§(—8)+10 =[-8+ 12+ 5]
=—4+10 =[-8+ 17]
=6 =9
; x-1 . x2+1
26. }Cl_r)r}L S rnra 27. }Clzg -
. 4-1 . (3)%+1
I e M=
—_3 _
T 16+8+3 T3
_3 _ 10
T 27 3
_1
9
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28. limyx2 —1 29. limlnx
x-3 x-e
11123/(3)2 -1 limlne
x= x—e
=39-1 =lne
=318 =1
=2
30. limtanx 31. limarccos=

X—>T x—1 2
lim tan = arc cosl
X—T 2
= tanm = cos‘l(%)
=0 =60
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Section 6.2

A. Find the derivative of each function.

1. y=x8
y' =8x871
y' = 8x7

5.y(t) = 6t7°
y'() =6(=9t™7!
/(0 = _544-10
7. g(x) =x1°4+50x+1
g'(x) = 100x1%°-1 + 50

g'(x) =100x°° + 50

1
9. g(x) = x? +=

gx) =x?+x772

2. y=§/§
1
y = (x)3
1
Y =205
3
=1 -2
y =5

4. v(r) =73 mr
V(r) =3 (3) mr37t
v'(r) = 4 nr?

6. f(x)=x3—10x + 100
Fl(x) = 3x371 =10
f'(x) =3x2-10

8. f(x)=(2x)°
f(x) = 3(2x)°7"
f'(x) = 3(2x)?
F/(x) = 6x2

10. s(t) =t® +6t7 —18t% + 2t

s'(e) =8t¥ 1+ 6(7)t’ 1 —18(2)t> 1 + 2

g'(x) =2x?71 4+ (—2)x™271 s'(t) = 8t7 + 42t° — 36t + 2

g'(x) =2x—2x3

g'® =2x - %
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2 1
11. y=1 Haxt3 12. f(x) =x—3x3
r x(2x+4)—x%+4x+3(1) , 10 1
y = 2 flx) =1-=30)xs
; 2x%+4x—-x%—4x-3 , 2
y = . fa)=1-x7
X
; _ x%-3
y - 22
. 3
y =1 %=

Y = 5(—0x =1 (=2)x 72 4 3(2)x2 !
y' = —20x"5 +£x‘3 + 6x

r— gLy Zt
y =-205+,5+06x

x12-2x%+45x~7

14. =
y 4

r_ 412x271-2(9)x? "1 4+5(=7)x 77— (x 12 -2x°+5x77)(0)
(4)?

;_ 4(12x'-18x8-35x78)-0
(4)?

; (48x11-72x8-140x78)

Y= 16

, _ 48x™ 72x®  140x78
P 16 16

r 3 11 9.8 35
=5X — =X —
y 2 4x8
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B. Differentiate the following:

1Lf(x)=x3-7
f(x) =3x372
f'(x) = 3x?
3.h(x) = % —x*

h(x) = x~1 —x*
h'(x) = —x~ 171 — 44471
h'(x) = —x~? — 4x3

5. s(t) =t3—=3t2+2t—6

s'(t) =331 =-32)t* 1+ 2

s'(t) =3t2 -6t +2

7. f(x) = (x + 6x2)(3Vx — 2)

fx)=(x+ 6x2)(3x% -2)

2.f(x) =5Vx +x
) = 5002 +x
f() =5 @ +1
fe =207 +1

4r(y)=11y3 -2y +7

r'(y) =113)y* ' -2
r'(y) = 33y* -2

6. f(x)=">

, 1)—(x=1)(1
xXx—x+1

x2

@)=
fG) =5

x2

£ = (1+6(Q)x> ) (3x7 — 2) + (x + 6x7) (3 () x
/() = (1+120)(3%7 - 2) + (x + 6x)Cx )
3

2

1 3 3 1
f'(x) = 3x5+36x7—2—24x+5x7+9x

1 3
x2 + 45x2 — 24x — 2

N| ©

flx) =
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8.f(x) = (x* —3)?

f'G0) =2(x* = 3)(5x*)

f'(x) = (x° —3)(10x*)

f'(x) = 10x° — 30x*
9.y=-2x3+x?>—4x+7 atx = 2

first we find the value of y by substituation x — value to the function
y=-22)3+2%)—-42)+7
y=-16+4-8+7
y=-13
so we have a point (x,y) = (2,—13)
and then we find slope(m) by finding the derivitive of the function and then subtitue
x — value to derivitive of the function
y'=—6x*+2x—4
slope(m) = y'(x) = —=6(2)? + 2(2) — 4
m=-24+4—-4=-24
and then we find equatin of tangent line = y —y; = m(x — xq)
y—(—13) = —24(x — 2)
y+13 =-24x + 48
y=—24x+48—13

y=—24x+ 35
1 1
10.y=2\/§——2+—+4 atx =1
X% x
first we find the value of y by substituation x — value to the function
PN
RNV CRE
y=2-1+1+4

y=6
so we have a point (x,y) = (1,6)
and then we find slope(m) by finding the derivitive of the function and then subtitue

x — value to derivitive of the function
1 2 1 1 2 1

2\/§+x3 ﬁ=ﬁ+x3 x?
2 1
(1* (12

y’:z*

1
slope(m) = y'(x) = —=+
pe(m) = y'(x) i

m=14+2-1=2
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and then we find equatin of tangent line = y —y; = m(x — xq)
y—6=2(x—1)

y—6=2x—2
y=2x—2+6
y=2x+4
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