Ché6

KeyConcept Inverse and Determinant of a 2 X 2 Matrix

b
LetA= [ ¢ d].A is invertible if and only if ad — cb # 0.
c

s = u —1__1 d =B
If Ais invertible, then A™" = ——— [ — a ]

The number ad — cb is called the determinant of the 2 X 2 matrix and is denoted

detid) = 14| = |2 °|=ad—cb.
C
KeyConcept Determinant of a 3 X 3 Matrix
a b ¢
letA=|d e f].Thendet(A)=|A|=ae fl—bld f|+c|d a1
. h i g i g h
g h i
3 X 3 dbghme susme wlbw¥) pogiodl
a b ¢
e f d | |d e,
. = = —_ 15) A= d e f A a8l
==l (|-oft s Sraz]s ¢ 7l

2 X 2 idgaayl) diomeg oS u.wl.w;'ﬂ rg.‘.a.g."

~__ 1 | d —b _ R , _la by
A _ud—cb[—c G] o4y .ad cb%Ouljujmw,S.uAu,mmJ.lu;Sg.A—[c d b Al

a b o
detd) = |A] = =0d — ch iy ae vty 2 X 2 d3guadd 3358 ewd ad — cb sasll
c

d



https://t.me/+Bsnl6d0uTVthNDY8

Ch7

15 KeyConcept Midpoint Formula

Words  If a line segment has endpoints Model y P(x,, y,)
Plx, yi) and Qxa, ), then n
the midpoint of the segment M # #
has coordinates
M(X1+X2 }’1+YZ)
2 ' 2 [ Q Ui )
(0} X
O KeyConcept Distance Formula
Words The distance between two points with Model y o v2)
coordinates (x1, y3) and (xy, y) is 22
given by d = /b — x)% + (y2 — 9.
. d=‘/(X2—X1)2+(Yz—Y1)2
) X
(xy, y4)
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KeyConcept Equations of Parabolas

Form of Equation y=a(x—h)2+k x=a(y—k)2+h
o ; upward ifa > 0, rightifa > 0,
Deching of peing downward ifa < 0 leftifa <0
Vertex (h, k) (h, k)
Axis of Symmetry x=h y=k
1 1
hk+— h+—k
Focus ( 40) ( pE: )
o - y — k — _1__ P== h — _1_
Directrix % 4q
A e £y p—
Length of Latus Rectum ™ o el
' 2315, 2J) ¥ slae L) pogagll
_!
x=aly-k) +h y=alx-h +k Uslayl) davs
Sladd) @ > 0 cals 13) Guelld .a>0 cals 13) Ll L i
cals 13) a <0 cals I3 JasdU asial] ol
a<0
(h, k) (h, k) el
y=k x=h Bledl Hame
1 L - e
(h+z,k) (hk+2) 5,540
1 1
X 4a y 4a
ERE |1_| sasg |1 $3send) 558 Sl oo
a a
KeyConcept Equations of Circles
Standard Form of Equation x2+y?=r? x—h?+(y—Kk*=r?
Center (0,0) (h, k)
kRadlus r r y
55000 Wslee jee (uslul o agiel]
k—h?+y—k>=r xX2+y?=r? Wslael Gewwldl) ddeual)
(h, k) (0, 0) 35 o

r

Aadl) Caaad



https://t.me/+Bsnl6d0uTVthNDY8

KeyConcept Equations of Ellipses Centered at the Origin

2,y

x2

Standard Form ? + ? =1 % + 2 =1
Orientation horizontal vertical
Foci (c.0),(—c,0) (0, ), (0, —¢)
Length of Major Axis 2a units 2a units
Length of Minor Axis 2b units 2b units

KeyConcept Equations of Ellipses Centered at (h, k)

Standard Form

(il el

1

y—k? b

2

1

a? b? a b2

Orientation horizontal vertical
Foci (h£ck (h,k £ ¢
Vertices (h X a,k (h,k = a)
\Co-vertices (h, k = b) (h = b, k)
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L_,_.jJ L_,—.gi ol ¥
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https://t.me/+Bsnl6d0uTVthNDY8

KeyConcept Equations of Hyperbolas Centered at the Origin

Standard Form X—z = y_z =1 y—z ke =1
a b a b
Orientation horizontal vertical
Foci (£c, 0) (0, £0)
Length of Transverse Axis 2q units 2a units
Length of Conjugate Axis 2b units 2b units
Equations of Asymptotes y= i%x y= :t%x
: KeyConcept Equations of Hyperbolas Centered at (h, k)
Standard Form X _Zh)z = y _zk)z =1 v _zk)z — b h? =1
a b a b2
Orientation horizontal vertical
Foci (h£c k) (h, k £ c)
Vertices (hxa,k (h,k £ a)
Co-vertices (h,k = b) (h £ b, k)
Equations of Asymptotes y— k= :l:%(x —h) y— k= i-g—(x —h)
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22 2 72 52
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g_wi S g_z_'qi als¥)
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ConceptSummary Standard Forms of Conic Sections
Conic Section Standard Form of Equation
Circle x—h2+(y—k=r?
Horizontal Axis Vertical Axis
Parabola y=alkx—h?+k x=aly—k?+h
" xk—=h?  (y—K? y—hK?  (x—h?
Ellipse - + o7 =1 p: + P =1
xk—=h? (—K? y—hK?> (x—h?
Hyperbola z =1 =z 52 =1
el g sSued) gaadl ¥ alae) dewlal) frall popiel| pasule
Dolagl dewlld) diuad o 9 s atad
x—n2+y—p0=r° sl
‘!.-Hi‘, o=l ‘!ﬂi 9>l
x=dy—0?+h y=dx—n?*+k (s adad
(=K (Y=h? V—h2  (x— k> . i
7 + 7 =1 ") + 7 =1 oadl alad
(K=K>  (Y=h? Y=n*  (x=k? b ol
az — b2 =1 02 — b2 =1 -\.1‘) a_hJ
[ ConceptSummary Classify Conics with the Discriminant
| 1
Discriminant Conic Section
B2—4AC<0;B=0andA=C circle
B2 —4AC< 0;eitherB# 00rA+#C ellipse
B2—4AC=0 parabola
| B2 —4AC>0 hyperbola |
' gad | ‘n'..la'ﬁ.ull.! ado g el fodadl) Cacas ‘n”.q.'l on:ul.a]
I .
‘!.b,,s.dl [y eed!
350 B —4AC<0; B=0,A=C
walh glad B2 — 4AC<0; B£0 A+ C
Bl et B2 — 44AC=0
Sl et B2 —44C> 0
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KeyConcept Finding Resultants

Triangle Method (Tip-to-Tail) Parallelogram Method (Tail-to-Tail)
To find the resultant of a and b, To find the resultant of aand b,
follow these steps. follow these steps.
a
b a b

m Translate b so that m Translate b so that the tail

the tail of b touches of b touches the tail of a. b

the tip of a. a b

i B354 Complete the parallelogram

IS4 The resultant is the a+b that has a and b as two of a

vector from the tail its sides.
of a to the tip of b. a
b SIEE] The resultant is the vector

that forms the indicated
diagonal of the parallelogram.
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2 b lslasl oia aal \ . .olshas) aia gl

b ol oy b 2213t o2 [ SREH PIPTRRY | 5 oo |

aa,bb s a aa,Lb s

a $si éiﬂ E!L'a'?l é_’,ls.:.a LJ..S" 2 agdasd!
ae)al e pealasb ga Lle

R R ~ - - a
s o D | N
MY 5lsred 4] sLi)

I ;.o
b, Jla s

KeyConcept Component Form of a Vector

The component form of a vector AB with initial point
Alxy, y4) and terminal point B(x,, y,) is given by

(X2 — X1, 2 = ya)-

Alxy, )

ascigll 2S ol) 3 amad) (gl pogiel]

aly adam AB amid &8,) 65l sl oS4
plasaul (r o, po) B anly alawy A, 19

(=0 )y — )
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KeyConcept Magnitude of a Vector in the Coordinate Plane

If vis a vector with initial point (x,, y,) and terminal point
(x5, ¥,).then the magnitude of v is given by

IV =\ xy = x)2 + (r — ¥

If v has a component form of (a, b}, then |v| =V a? + b?. (x;, ¥,)

Slo=¥) gaiwell B amied) jlode wle] pspiasll

(X,, y5) wslgs dlazmg (1, J4) anlas adam oo U ols 13)
‘I* plasail UV lang sl pud (2, J4)
1Ys =Yy
: |v| =\/(X2_X1)2+(.V2_.V1)2

(x1, 1) v =Va? + b2 3 {4 B) 25,40 355uall U I 515 13)

[N

KeyConcept Vector Operations

Ifa={a,, a,) andb = (b,, b,) are vectors and k is a scalar, then the following are true.
Vector Addition a+b=(a;+bya,+by)
Vector Subtraction a—b=(a;—bya,—b,)

Scalar Multiplication ka = (kay, ka,)

lgaied) e cullend) ulu) oagiell

T b Lo ol asae S £y e D= (8 By) s a= (@, @) oIS 13)

a—b=(a,—b,a,—b,) wlgsid) 7l
ka = (kay, kay) Daoe LeeS (B o mal)

KeyConcept Dot Product of Vectors in a Plane

The dot product of a = (ay, a,) and b = {by, b,) is defined as a « b = a;b; + a;b,.

e 8 Slgaiel) plaiil) o pdl) wle) e gl

asb=ab;+ 0, <1 Gle dm b= (b, by) s a= (a, 0y - ezl sl

L nEyLuliLepL viltiuyuiidl vecwuis

The vectors a and b are orthogonal if and only ifa « b = 0.
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asb =0 g5 15 dans paslase b g @ Glesaddl oS
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KeyConcept Properties of the Dot Product

If u, v, and w are vectors and k is a scalar, then the following properties hold.

N

Commutative Property U=v=veu
Distributive Property Usfv+w)=usv+u-.w
Scalar Multiplication Property klusv)=kusv=uskv
Zero Vector Dot Product Property O-u=0
Dot Product and Vector Magnitude Relationship usu=|ul?
Proof
Proof ue-u=|ul?

Letu= (u,, u,).

usu= u12 + 022 Dot product

2.2 ) . 2, 2
= (u1 +u, ) Write as the square of the square root of u{ + u3.
= |u|2 Vui+ud =y

You will prove the first three properties in Exercises 70-72.
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UsVv=veu e s
il sls
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axael) Jladeg ezl o pdll Sk G 233

Us(V+WwW) =usv+u-w
kjlusv)=kuev=uskv
0-u=0

u-u=|ul?

Sl !

o u=|ul?
us u=|u| layd!

u= (u.l_ uz) o a il

usu=u+u,?
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KeyConcept Angle Between Two Vectors

If @ is the angle between nonzero vectors a and b, then

asb
cwsf=—-—.
al |b|

Proof

Consider the triangle determined by a, b, and b — a in the figure above.
|a|]2+ |b|2—2|a] |b| cos @ = |b —a|?

|a]2+ |b]2—2a| |b| cos@=(b—a)«(b—a)

|a|]2+ |b|2—2]a| |bl|cos# =b «b—bsa—a+b+a-a

|a]2+ |b]2—2|a| |b] cos @ = |b|?— 2a - b+ |a|?

—2|a| |b|cos@=—-2a-«b

a-b

cos =———
lal |b]

Law of Cosines

u2=usu

Distributive Property for Dot Products
usu= |ul?

Subtract |a]2 + |b|2 from each side.

Divide each side by —2|a| |b|.

W W TR l,!__" =

cos@=

151 B 5 @ Gusiall ik gl om Zgl3l a0 CalS 1)

asbh
[al |b]

gla yJ!

.amimrgab—agbgaahﬂiy,w1wlg;.,ﬁ

|a]2+ |b]2—2|a| |b] cos 8= |b —a|?

|aj]2+ |b|]2—2|a| |b] cos@=(b—a)-(b—a)

laj]2+ |b|2—2|a| |b]cos@=b «b—bea—a-b+a-a
la]2+ |b]2—2|a| |b] cos = |b|2 — 2a+b + |a]?

—2|a| |b|cos@=—2a-+b

a-b

cos =
|a| |b]

Cosine ;L8

uZ=usu

ghid wall pell Lol
ue-u=I|ul?

Wb JS o lal? + Ibl2 7 1)

—2lal Ibl L b JS ol
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