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1.3 Basic Identities 
=
oÉ~ä=åìãÄÉêëW=~I=ÄI=Å=

=
=

34. ^ÇÇáíáîÉ=fÇÉåíáíó=
~M~ =+ =

=
35. ^ÇÇáíáîÉ=fåîÉêëÉ=

( ) M~~ =−+ =
=

36. `çããìí~íáîÉ=çÑ=^ÇÇáíáçå=
~ÄÄ~ +=+ =

=
37. ^ëëçÅá~íáîÉ=çÑ=^ÇÇáíáçå=

( ) ( )ÅÄ~ÅÄ~ ++=++ =
=
38. aÉÑáåáíáçå=çÑ=pìÄíê~Åíáçå=

( )Ä~Ä~ −+=− =
=

39. jìäíáéäáÅ~íáîÉ=fÇÉåíáíó=
~N~ =⋅ =

=
40. jìäíáéäáÅ~íáîÉ=fåîÉêëÉ=

N
~

N
~ =⋅ I= M~ ≠  

=
41. jìäíáéäáÅ~íáçå=qáãÉë=M 

MM~ =⋅  
=

42. `çããìí~íáîÉ=çÑ=jìäíáéäáÅ~íáçå=
~ÄÄ~ ⋅=⋅  

=
=

Preview from Notesale.co.uk

Page 17 of 338



CHAPTER 1.  NUMBER SETS 

10 

=
=

Figure 7. 
=

55. mçä~ê=mêÉëÉåí~íáçå=çÑ=`çãéäÉñ=kìãÄÉêë=
( )ϕ+ϕ=+ ëáåáÅçëêÄá~ =

=
56. jçÇìäìë=~åÇ=^êÖìãÉåí=çÑ=~=`çãéäÉñ=kìãÄÉê=

fÑ= Äá~ + =áë=~=ÅçãéäÉñ=åìãÄÉêI=íÜÉå=
OO Ä~ê += =EãçÇìäìëFI==

~

Ä
~êÅí~å=ϕ =E~êÖìãÉåíFK=

=
57. mêçÇìÅí=áå=mçä~ê=oÉéêÉëÉåí~íáçå=

( ) ( )OOONNNON ëáåáÅçëêëáåáÅçëêòò ϕ+ϕ⋅ϕ+ϕ=⋅ =
( ) ( )[ ]ONONON ëáåáÅçëêê ϕ+ϕ+ϕ+ϕ= =

=
58. `çåàìÖ~íÉ=kìãÄÉêë=áå=mçä~ê=oÉéêÉëÉåí~íáçå=

( ) ( ) ( )[ ]ϕ−+ϕ−=ϕ+ϕ ëáåáÅçëêëáåáÅçëê
|||||||||||||||||||||

=
=
59. fåîÉêëÉ=çÑ=~=`çãéäÉñ=kìãÄÉê=áå=mçä~ê=oÉéêÉëÉåí~íáçå=

( ) ( ) ( )[ ]ϕ−+ϕ−=
ϕ+ϕ

ëáåáÅçë
ê

N

ëáåáÅçëê

N
=
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Chapter  2  

  Algebra 
=
=
=
=

2.1 Factoring Formulas 
=
oÉ~ä=åìãÄÉêëW=~I=ÄI=Å==
k~íìê~ä=åìãÄÉêW=å=

=
=

65. ( )( )Ä~Ä~Ä~ OO −+=− =
=

66. ( )( )OOPP Ä~Ä~Ä~Ä~ ++−=− =
=
67. ( )( )OOPP Ä~Ä~Ä~Ä~ +−+=+ =
=
68. ( )( ) ( )( )( )OOOOOOQQ Ä~Ä~Ä~Ä~Ä~Ä~ ++−=+−=− =
=

69. ( )( )QPOOPQRR Ä~ÄÄ~Ä~~Ä~Ä~ ++++−=− =
=
70. ( )( )QPOOPQRR Ä~ÄÄ~Ä~~Ä~Ä~ +−+−+=+ =
=
71. fÑ=å=áë=çÇÇI=íÜÉå=

( )( )NåOåOPåOåNååå Ä~ÄÄ~Ä~~Ä~Ä~ −−−−− +−−+−+=+ K K==
=
72. fÑ=å=áë=ÉîÉåI=íÜÉå==

( )( )NåOåOPåOåNååå Ä~ÄÄ~Ä~~Ä~Ä~ −−−−− +++++−=− K I==
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( )( )NåOåOPåOåNååå Ä~ÄÄ~Ä~~Ä~Ä~ −−−−− −+−+−+=+ K K=
=
=
=

2.2 Product Formulas 
oÉ~ä=åìãÄÉêëW=~I=ÄI=Å==
tÜçäÉ=åìãÄÉêëW=åI=â=
=
=

73. ( ) OOO Ä~ÄO~Ä~ +−=− =
=

74. ( ) OOO Ä~ÄO~Ä~ ++=+ =
=

75. ( ) POOPP Ä~ÄPÄ~P~Ä~ −+−=− =
=

76. ( ) POOPP Ä~ÄPÄ~P~Ä~ +++=+ =
=

77. ( ) QPOOPQQ Ä~ÄQÄ~SÄ~Q~Ä~ +−+−=− =
=

78. ( ) QPOOPQQ Ä~ÄQÄ~SÄ~Q~Ä~ ++++=+ =
=
79. _áåçãá~ä=cçêãìä~=

( ) IÄ`~Ä`Ä~`Ä~`~`Ä~ å
å

åNå
Nå

åOOå
O

åNå
N

åå
M

åå +++++=+ −
−

−− K

ïÜÉêÉ= ( )>âå>â

>å
`â

å

−
= =~êÉ=íÜÉ=Äáåçãá~ä=ÅçÉÑÑáÅáÉåíëK=

=

80. ( ) ÄÅO~ÅO~ÄOÅÄ~ÅÄ~ OOOO +++++=++ =
=

81. ( ) ++++++=+++++ OOOOOO îìÅÄ~îìÅÄ~ KK =
( )ìîÄîÄìÄÅ~î~ì~Å~ÄO +++++++++++ KKK =
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2.6 Equations 
=
oÉ~ä=åìãÄÉêëW=~I=ÄI=ÅI=éI=èI=ìI=î=
pçäìíáçåëW= Nñ I= Oñ I= Nó I= Oó I= Pó =

=
=

119. iáåÉ~ê=bèì~íáçå=áå=låÉ=s~êá~ÄäÉ=

MÄ~ñ =+ I=
~

Ä
ñ −= K==

=
120. nì~Çê~íáÅ=bèì~íáçå=

MÅÄñ~ñO =++ I=
~O

~ÅQÄÄ
ñ

O

OIN

−±−
= K=

=
121. aáëÅêáãáå~åí=

~ÅQÄa O −= =
=

122. sáÉíÉ∞ë=cçêãìä~ë=

fÑ= MèéññO =++ I=íÜÉå==





=
−=+

èññ

éññ

ON

ON K=

=

123. MÄñ~ñO =+ I= MñN = I=
~

Ä
ñO −= K=

=

124. MÅ~ñ O =+ I=
~

Å
ñ OIN −±= K=

=
125. `ìÄáÅ=bèì~íáçåK=`~êÇ~åç∞ë=cçêãìä~K==

MèéóóP =++ I==

Preview from Notesale.co.uk

Page 28 of 338



CHAPTER 3.  GEOMETRY 

31 

185. i~ï=çÑ=`çëáåÉë=

α−+= ÅçëÄÅOÅÄ~ OOO I=

β−+= Åçë~ÅOÅ~Ä OOO I=

γ−+= Åçë~ÄOÄ~Å OOO K=
=

186. i~ï=çÑ=páåÉë=

oO
ëáå

Å

ëáå

Ä

ëáå

~
=

γ
=

β
=

α
I==

ïÜÉêÉ=o=áë=íÜÉ=ê~Çáìë=çÑ=íÜÉ=ÅáêÅìãëÅêáÄÉÇ=ÅáêÅäÉK==
=

187. 
pQ

~ÄÅ

ÜO

~Ä

ÜO

~Å

ÜO

ÄÅ

ëáåO

Å

ëáåO

Ä

ëáåO

~
o

ÅÄ~

====
γ

=
β

=
α

= =

=

188. ( )( )( )
é

ÅéÄé~é
êO −−−
= I==

ÅÄ~ Ü

N

Ü

N

Ü

N

ê

N
++= K=

=

189. ( )( )
ÄÅ

ÅéÄé

O
ëáå

−−
=

α
I=

( )
ÄÅ

~éé

O
Åçë

−
=

α
I=

( )( )
( )~éé

ÅéÄé

O
í~å

−
−−

=
α

K=

=

190. ( )( )( )ÅéÄé~éé
~

O
Ü~ −−−= I=

( )( )( )ÅéÄé~éé
Ä

O
ÜÄ −−−= I=

( )( )( )ÅéÄé~éé
Å

O
ÜÅ −−−= K=
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=
=

Figure 23. 
=

230. ÇÅÄ~ +=+ =
=

231. 
O

ÇÅ

O

Ä~
è

+
=

+
= =

=
232. ( ) ( )ÇÅOÄ~Oi +=+= =

=

233. èÜÜ
O

ÇÅ
Ü

O

Ä~
p =⋅

+
=⋅

+
= I==

ϕ= ëáåÇÇ
O

N
p ON K=

=
=
=

3.13 Kite 
=
páÇÉë=çÑ=~=âáíÉW=~I=Ä=
aá~Öçå~äëW= ON ÇIÇ =
^åÖäÉëW= γβα II =
mÉêáãÉíÉêW=i=
^êÉ~W=p=
=
=
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3.15 Tangential Quadrilateral 
=
páÇÉë=çÑ=~=èì~Çêáä~íÉê~äW=~I=ÄI=ÅI=Ç=
aá~Öçå~äëW= ON ÇIÇ =
^åÖäÉ=ÄÉíïÉÉå=íÜÉ=Çá~Öçå~äëW=ϕ =
o~Çáìë=çÑ=áåëÅêáÄÉÇ=ÅáêÅäÉW=ê=
mÉêáãÉíÉêW=i=
pÉãáéÉêáãÉíÉêW=é==
^êÉ~W=p=
=
=

=
=

Figure 26. 
=

242. ÇÄÅ~ +=+ =
=

243. ( ) ( )ÇÄOÅ~OÇÅÄ~i +=+=+++= =
=

244. 
( ) ( )

éO

éÄ~Ä~ÇÇ
ê

OOO
O

O
N −+−−

= I==

ïÜÉêÉ=
O

i
é = K==

=
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=
=

Figure 29. 
=

254. °⋅
−

=α NUM
O

Oå
=

=

255. °⋅
−

=α NUM
O

Oå
=

=

256. 

å
ëáåO

~
o

π
= =

=

257. 
Q

~
o

å
í~åO

~
ãê

O
O −=

π
== =

=
258. å~i = =

=

259. 
å

O
ëáå

O

åo
p

O π
= I==

Q

~
oééêp

O
O −== I==
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274. ( )[ ] ( )ñëáåñ
O

o
ëáå

NUMO

o
Üo~ëo

O

N
p

OO

−=





 α−

°
απ

=−−= I==

Ü~
P

O
p ≈ K=

=
=
=

3.22 Cube 
=
bÇÖÉW=~==
aá~Öçå~äW=Ç=
o~Çáìë=çÑ=áåëÅêáÄÉÇ=ëéÜÉêÉW=ê=
o~Çáìë=çÑ=ÅáêÅìãëÅêáÄÉÇ=ëéÜÉêÉW=ê=
pìêÑ~ÅÉ=~êÉ~W=p=
sçäìãÉW=s=
=
=

=== =
=

Figure 37. 
=

275. P~Ç = =
=

276. 
O

~
ê = =

=
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286. Üps _= =
=

287. `~î~äáÉêáDë=mêáåÅáéäÉ==
dáîÉå=íïç=ëçäáÇë= áåÅäìÇÉÇ=ÄÉíïÉÉå=é~ê~ääÉä=éä~åÉëK=fÑ=ÉîÉêó=
éä~åÉ=Åêçëë=ëÉÅíáçå=é~ê~ääÉä=íç=íÜÉ=ÖáîÉå=éä~åÉë=Ü~ë=íÜÉ=ë~ãÉ=
~êÉ~=áå=ÄçíÜ=ëçäáÇëI=íÜÉå=íÜÉ=îçäìãÉë=çÑ=íÜÉ=ëçäáÇë=~êÉ=Éèì~äK=
=
=
=

3.25 Regular Tetrahedron 
=
qêá~åÖäÉ=ëáÇÉ=äÉåÖíÜW=~=
eÉáÖÜíW=Ü=
^êÉ~=çÑ=Ä~ëÉW= _p =
pìêÑ~ÅÉ=~êÉ~W=p=
sçäìãÉW=s=
=
=

=
=

Figure 40. 
=

288. ~
P

O
Ü = =

=
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3.27 Frustum of a Regular Pyramid 
=

_~ëÉ=~åÇ=íçé=ëáÇÉ=äÉåÖíÜëW=




åPON

åPON

ÄIIÄIÄIÄ

~II~I~I~

K

K
=

eÉáÖÜíW=Ü=
pä~åí=ÜÉáÖÜíW=ã==
^êÉ~=çÑ=Ä~ëÉëW= Np I= Op =
i~íÉê~ä=ëìêÑ~ÅÉ=~êÉ~W= ip =
mÉêáãÉíÉê=çÑ=Ä~ëÉëW= Nm I= Om =
pÅ~äÉ=Ñ~ÅíçêW=â=
qçí~ä=ëìêÑ~ÅÉ=~êÉ~W=p=
sçäìãÉW=s=
=
=

=
=

Figure 42. 
=

298. â
~

Ä

~

Ä

~

Ä

~

Ä

~

Ä

å

å

P

P

O

O

N

N ====== K =

=
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299. O

N

O â
p

p
= =

=

300. ( )
O

mmã
p ON

i

+
= =

=
301. ONi pppp ++= =

=

302. ( )OONN pppp
P

Ü
s ++= =

=

303. [ ]ON

O

N ââN
P

Üp

~

Ä

~

Ä
N

P

Üp
s ++=


















++= =

=
=
=

3.28 Rectangular Right Wedge 
=
páÇÉë=çÑ=Ä~ëÉW=~I=Ä=
qçé=ÉÇÖÉW=Å=
eÉáÖÜíW=Ü=
i~íÉê~ä=ëìêÑ~ÅÉ=~êÉ~W= ip =
^êÉ~=çÑ=Ä~ëÉW= _p =
qçí~ä=ëìêÑ~ÅÉ=~êÉ~W=p=
sçäìãÉW=s=
=
=
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326. 

















 −

++++π=+=
O

ONO
ON_i O

ÜÜ
ooÜÜoppp =

=

327. ( )ON

O

ÜÜ
O

o
s +

π
= =

=
=
=

3.32 Right Circular Cone 
o~Çáìë=çÑ=Ä~ëÉW=o=
aá~ãÉíÉê=çÑ=Ä~ëÉW=Ç=
eÉáÖÜíW=e=
pä~åí=ÜÉáÖÜíW=ã=
i~íÉê~ä=ëìêÑ~ÅÉ=~êÉ~W= ip =
^êÉ~=çÑ=Ä~ëÉW= _p =
qçí~ä=ëìêÑ~ÅÉ=~êÉ~W=p=
sçäìãÉW=s=
=
=

=
=

Figure 49. 
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======= =
=

Figure 56. 
=

355. ~ÄÅ
P

Q
s π= =

=
=
=

Prolate Spheroid 
=
pÉãá-~ñÉëW=~I=ÄI=Ä=E Ä~ > F=
pìêÑ~ÅÉ=~êÉ~W=p=
sçäìãÉW=s=
=
=

356. 





 +π=

É

É~êÅëáå~
ÄÄOp I==

ïÜÉêÉ=
~

Ä~
É

OO −
= K=

=

357. ~Ä
P

Q
s Oπ= =

=
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471. fåîÉêëÉ=`çëÉÅ~åí=cìåÅíáçå==

( ] [ ) K
O

IMMI
O

ñÅëÅ~êÅIINNIñIñ~êÅÅëÅó 




 π

∪




 π
−∈∞∪−∞−∈=

=
=

Figure 71. 
=
=

4.18 Principal Values of Inverse              
Trigonometric Functions 
472. 
 ñ = M=

O

N
=

O

O
=

O

P
N=

ñ~êÅëáå = °M = °PM = °QR = °SM °VM
ñ~êÅÅçë = °VM °SM = °QR = °PM °M =

ñ = O

N
−

O

O
−

O

P
− N− = =

ñ~êÅëáå =
°−PM

=
°− QR °− SM

°− VM
=

=

ñ~êÅÅçë =
°NOM

=
°NPR = °NRM =

°NUM
=

=
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482. ñ~êÅëáå
O

ñ~êÅÅçë −
π

= =

=

483. OñN~êÅëáåñ~êÅÅçë −= I= NñM ≤≤ K=
=

484. OñN~êÅëáåñ~êÅÅçë −−π= I= MñN ≤≤− K=
=

485. 
ñ

ñN
~êÅí~åñ~êÅÅçë

O−
= I= NñM ≤< K=

=

486. 
ñ

ñN
~êÅí~åñ~êÅÅçë

O−
+π= I= MñN <≤− K=

=

487. 
OñN

ñ
Åçí~êÅñ~êÅÅçë

−
= I= NñN ≤≤− K=

=
488. ( ) ñ~êÅí~åñ~êÅí~å −=− =

=

489. ñÅçí~êÅ
O

ñ~êÅí~å −
π

= =

=

490. 
OñN

ñ
~êÅëáåñ~êÅí~å

+
= =

=

491. 
OñN

N
~êÅÅçëñ~êÅí~å

+
= I= Mñ ≥ K=

=

492. 
OñN

N
~êÅÅçëñ~êÅí~å

+
−= I= Mñ ≤ K=

=
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529. aá~Öçå~ä=ã~íêáñ==áë==~=ëèì~êÉ==ã~íêáñ=ïáíÜ=~ää==ÉäÉãÉåíë==òÉêç=
ÉñÅÉéí=íÜçëÉ=çå=íÜÉ=äÉ~ÇáåÖ=Çá~Öçå~äK==
=

530. råáí=ã~íêáñ==áë==~=Çá~Öçå~ä==ã~íêáñ==áå=ïÜáÅÜ=íÜÉ=ÉäÉãÉåíë=çå=
íÜÉ=äÉ~ÇáåÖ=Çá~Öçå~ä=~êÉ=~ää=ìåáíóK=qÜÉ=ìåáí=ã~íêáñ=áë===========
ÇÉåçíÉÇ=Äó=fK==
=

531. ^=åìää=ã~íêáñ=áë=çåÉ=ïÜçëÉ=ÉäÉãÉåíë=~êÉ=~ää=òÉêçK=
=
=
=

5.4 Operations with Matrices 
=

532. qïç=ã~íêáÅÉë=^=~åÇ=_=~êÉ=Éèì~ä=áÑI=~åÇ=çåäó=áÑI=íÜÉó=~êÉ=ÄçíÜ=
çÑ==íÜÉ==ë~ãÉ==ëÜ~éÉ== åã× ==~åÇ=ÅçêêÉëéçåÇáåÖ=ÉäÉãÉåíë=~êÉ=
Éèì~äK=
=

533. qïç=ã~íêáÅÉë==^=~åÇ=_==Å~å=ÄÉ=~ÇÇÉÇ=Eçê=ëìÄíê~ÅíÉÇF=çÑI=~åÇ=
çåäó=áÑI=íÜÉó=Ü~îÉ=íÜÉ=ë~ãÉ=ëÜ~éÉ= åã× K=fÑ==

[ ]


















==

ãåOãNã

åOOOON

åNNONN

áà

~~~

~~~

~~~

~^

K

MMM

K

K

I==

[ ]


















==

ãåOãNã

åOOOON

åNNONN

áà

ÄÄÄ

ÄÄÄ
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Figure 75. 
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Figure 88. 
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Figure 122. 
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Figure 129.  
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Figure 131.  
=

682. m~ê~ãÉíêáÅ=cçêã=









++=
++=
++=

íÅëÅòò

íÄëÄóó

í~ë~ññ

ONN

ONN

ONN

I==

ïÜÉêÉ= ( )òIóIñ =~êÉ=íÜÉ=ÅççêÇáå~íÉë=çÑ=~åó=ìåâåçïå=éçáåí=çå=
íÜÉ=äáåÉ=I=íÜÉ=éçáåí= ( )NNN òIóIñm =äáÉë=áå=íÜÉ=éä~åÉI=íÜÉ=îÉÅíçêë=
( )NNN ÅIÄI~ =~åÇ= ( )OOO ÅIÄI~ =~êÉ=é~ê~ääÉä=íç=íÜÉ=éä~åÉK=
=

Preview from Notesale.co.uk

Page 180 of 338



CHAPTER 7.  ANALYTIC GEOMETRY 

173 
 

M

ÅÄ~

ÅÄ~

òòóóññ

OOO

NNN

NNN

=
−−−

=

=
687. bèì~íáçå=çÑ=~=mä~åÉ=qÜêçìÖÜ= ( )NNNN òIóIñm =~åÇ= ( )OOOO òIóIñm I=

~åÇ=m~ê~ääÉä=qç=íÜÉ=sÉÅíçê= ( )ÅIÄI~ =

M

ÅÄ~

òòóóññ

òòóóññ

NONONO

NNN

=−−−
−−−

=

=

      
=

Figure 134. 
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Figure 161. 
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