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ANALYTIC GEOMETRY

Module 1A



Straight Lines
Conic Sections

Quadric Surface (Sphere)
Trigonometry Functions

Trigonometry Identities

(FE Reference Handbook)




STRAIGHT LINES Y]

General form of equation : Ax + By + C =0 m-+

Standard form of equation :  y =mx + b \
m —

Point-slope form of equation : y —y. = m(x — x,)

: m — Yb T i 1
3 X=X, 2
Distance between two points:
Par;lllezl I,;[’12es: = \/(yz - Y )2 + (X2 - X, )2 Perpendicullsr:: 1
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CONIC SECTIONS

(a) circle (6 = 90°) (b) ellipse (b < 6 < 90°) (c) parabola (6 = &) (d) hyperbolas (0 = 6 < ¢)
e=0 0<e< e=1 e>1

e =cosO /cosp
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CONIC SECTIONS
General form of equation : Ax* + Bxy + Cy* + Dx + Ey + F = 0
If B>—4AC <0 - ellipse

B’ —4AC >0 - hyperbola

B —4AC =0 - parabola

A=C and B=0 - circle

A =B = C =0 - straight line
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CONIC SECTIONS
1. Parabola (e=1)

General form of equation :

(v —k)" =2p(x - h) -
Vertex : (h, k) (h,k)

When: (h,k) = (0,0)

X’
F(h+p/2,k) Focus : (,D/Z / O)

P

X==p12
(x-h)*=2p(y-k) — P
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CONIC SECTIONS

2. Ellipse (e<1)

General form of equation :
e=n) | [y - k)

a’ i
Center : (h, k)
When (h,k) = (0,0) bi=tait—e?
Eccentricity: Foci: (+ae,0)
ez\/l—(bz/az)zc/a X = +afe
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CONIC SECTIONS

e ' ve;“'\
3. Hyperbola (e>1) § .
General form of equation : F i b "z X
(<=h] | -k’ _ ¢ Jper el

| Tlaskas
a’ b* 25
2.C

Center : (h, k)

When (h,k) = (0,0) b =aVe? -1
Eccentricity: Foci: (J_rae, 0)
ez\/1+(b2/az)=c/a . X = t+ale
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CONIC SECTIONS
4. Circle (e=0)

General form of equation :
(x—h) +(y k) =r’

Center : (h, k) (le ‘_‘]')

Length of Tangent (2D space):
1t 0, 2 ’ “
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QUADRIC SURFACE (SPHERE)

% 2
General form of equation : (X -h) +(y-k) +(z-m) =r
X = rsingcos @ z| (X, Y,2)
y =rsingsing
Center : (h,k,m) Z = I COS ¢ [
Distance between 2 points: 0 <+

d = \/(Xz _Xl)z +(y2 _yl)z +(ZZ _21)2

|
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VOLUME

2 :ﬂdz
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EXAMPLE

Find the coordinate of a circle center and determine its radius if the
equation of circle is written as follows:

x?+y*—4x+10y +20=0 - Ax® + Bxy + Cy?

Solution: x%+4+y?—4x+ 10y +20 =0 - x? —4x+y? + 10y = —20

2

— X% —

X —4x+4+y°+10y+25=9

(x — 2)*+(y + 5)* = 34

So, the circle center is at (2,-5) and its radius is 3. (Answer : C)
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= (x=h)*

4x + 4 +y* + 10y + 25 = =20 +

y—k)? =r?
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Dx

Ey

(D) (-2,5); 3

F

25



EXAMPLE

Find the slope of a straight line perpendicular to another line intercepting
the Y-axis at 7 and passing through point (5,-3).

(A) -1/2 (B) 1/2 (C) -2 (D) 2
Solution:
From the problem statement, there are 2 known points: (5,-3) and (0,7)
m:yz_y1:7_(_3):—2 2t S, e : — m;m, = —1
S v O L e

Since the second line is perpendicular to first line, the slope will be: m, xm, = -1
=2 x =11
m, = 0.5

(Answer : B)
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TRIGONOMETRIC FUNCTIONS

r,0)

sinf =y/r cscO=1/sing |
cosé = x/r secO =1/cos@ V |
0

tand = y/x cotd =1/tané .

B IC
SINA sinB sinC

Law of Sines

a a* =b*+c’°—-2bccosA
b* = a* + c® — 2accos B Law of Cosines
c: =a° +b’>-2abcosC
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TRIGONOMETRIC IDENTITIES

sin(a+b)=sinacosb+cosasinb sin“ @ +cos? 6 =1
] : ) 2 2
sm(a—b)=smacosb—cosasmb tan“ 0 +1 =sec” @
2 - ,
cos(a + b) =cosacosb —sinasinb cot"fd+1=csc’ 0

Sin260 = 2sin@cos @

cos 26 = cos® 9 — sin’® @

(a+b)
cos(a-b)=cosacosb +sinasinb
tana + tanb
(a+Db)

tan(a+ b

“1_tanatanb =2cos" 0 -1
tan(a - b) - tana — tanb = 1-2sin° ¢
1 +tanatanb tan20 — 2tand
1-tan® @
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a b
EXAMPLE i i :
Solve the following trigonometry:  sin(arccos (E) — arctan(2))
(A) 0.46 (B) 0.82 (C) 0.26 (D) 0.62
Solution: | 24
5 SINa = _ _ ;
22 5 sin(a—b) =sinacosb - cosasinb
a () 1) 1)z
1 5 \ > /\\/gj > \\/g/
Fo s E
V5 5 B _26-2_ 5
] 5.5
b cosb = s
1 2 (Answer : C)

ANALYTIC GEOMETRY & TRIGONOMETRY

CIVIL ENGINEERING ACADEMY | THE ULTIMATE CIVIL FE REVIEW COURSE | MODULE 1A ANALYTIC GEOMETRY



Module 1B - Single-Variable Calculus

COMING UP NEXT...



