Aim For Program Completion!

K (Pre Calculus/Math Analysis)

L (Calculus)

M (Trigonometry)

N (Calculus)

0 (Calculus)

Quadratic Functions

1 3
1 y=x-2¢-3 (-2=x=3)
!
i y=(x-12-4
!
H Maximum value: 5, a1 x= -2
1 3 SN Minimum value: =4, at x =1

I
i
: Ranpe: —~4=y=3
!

Quadratic and izllgher Degree Inequafiﬁes

(x+3){x+1}(x=2) <0

T x=2

The equations of the asymptotes: x=2,y=0

Translation: 2 unit(s) along the x-axis

Irrational Functions

Find the common peints of y =V x +2and y=x.
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[SoljLet Vx+2=1x

x+2=x
¥-x-2=0
(x+1){x=2}=0
x=-1,2

From the graph, x = —1 is an extraneous solution.
Therefore the common point is (2, 2).

Exponential Functions
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Logarithmic Functions

log, 27 + log; 18 — log; 2
= log, 3* + log(2+3%) - log; 2

=3+ (log,2+2) —log, 2

=3
Modulus Functions
y=xlx=2)
y=lxlx =2} ¥
When x{x—-2) =0
When x<=0or2=x, 13
A R
When x(x—2) <0 A i “
When 0<x <2, ; S
y=-x(x-2) 1
y==x{z=2]
Differentiation
e =gl ek =)t iraay
lim = (x+2) =lim(x~-3)=-5

y=2r =62

Find the relative extreme valugs of p= x* — 6x2 + 9x — 4,

Y =3 -12¢+9
=3(x*—4x+3)
=3(x-D(x=-3)=0

x=1,3
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The relative maximum value is 0, at x = 1.

The relative minimum valueis =4, at x = 3,

Integration
Jﬁ.\:zd.r =2+ C

Find the aren, S, of the region enclosed by y= x>+ x -2

and the x-axis.

[Sol] Fromy=x*+x-2=(x+2)(x~1)=0,
x==21

1
S=- J (£ +x —2hix
-2
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Trigonometric Functions

Find sind, cosd, and tand when ¢ = 1207
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cosfl = —
tand = -3

2
=g radians = 120°
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Trigonometric Grarhs and Inequalities,

Maxima and Minima

. "
p=sin{ x+—
¥ 3

¥

1 ’:’ —_‘_\\ ! 2e " —___,\) sin x
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The graph of y = sin (H-I;)is a translation of the graph of y = sinx,

—% unit(s) along the x-nxis.

Addition Thereom

cos2x —cosx =()
(2cos’x — 1) —cosx =)
2cos*x —cosx— 1 =0

(2cosx + 1) (cosx — 1) =0
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Coordinates of a Point,
Equations of Straight Lines

Find the equation of the line passing through point (2, 3) with
slope 2.
[Sol] Letting y = 2x + b be the equation of the line,
Since it passes thraugh point (2, 3), substituting into
the equation,
3=2024 b
bh=-1
Therefore, y=2x — 1

Find the equation of the line passing through point (-3, 5)
and perpendicularto 2x + 4y = 1
[Sol] Theslope af 2x + 4y = Lis —%.
y=5=2(x+13) ~oy=2x+11
!
Equations of Circles
and Tangent Lines of Circles

Find the equation of the two circles passing through (1, 2) touching
both axes.

Letting the center be (r, 1), the
equation is: (x ~ ry 4 {y —r) =7

Since it passes through (1, 2),

From (1 —r)*+(2-r)*=rr=1,5

{[.\:— D3+ (y=1)=1
(x =50+ (y=-5P=25

Loci, Quadratic Inequalities & Regions

Given the fixed points F(5, 0) and F'(=5, 0), obtain the equation
of the locus of point P(x, y), such that PFF — PF' = 8,

|Sol] Since PF — PF' = 8,
Vix=57+y¥=V(x+57+y =8

Vix=3)7+1=8+V(x+5)+y

Squaring both sides and simplifying,

—16-5r=4V{x+57+ 7
256 + 160x + 25x% = 1602 -+ 160x + 400 + 16y?
047 — 16y = 144
2y
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Arithmetic, Geometric,
and Various Sequences

3
O 3 (k—n=(k—1)+(k=2)+(k-3)=3k—6
anl

(O Evaluate 1+d+4:7+7-10+- - + (n' ternn)
[Sal] a,= (3k —2)(3k + 1)
=0kt — 3k -2

i.‘x* =92k:—3j§‘_‘k—2u
i=1 i=1 =1

_ g 1) 2n+1) nin+1)
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=n(3n*+3n-2}
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Infinite Sequences
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Infinite Series

State whether the given scries converges or diverges.
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[Sol] a,= Taoy  © lima,s=5#0

]

Therelore, the series diverges.

Limits of Functions and Continuity

sinx
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— m - =

=0 x+siny 10 siny 2
1+ ==

; (2;4)*3 (2;—1)'
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1)‘3_2(x3+7)-[2xﬁ])(3.r3]

(2+7)?
)’_—4.:3+3.r‘+14

(x?+7)?

_2P (A -3 — 1)

{Zx—1)

Advanced Differentiation

Find the tangent line and the normal line to y = Inx at point (1, 0).
[Sol] Letting  f(x)=Inx
spon
fx)=x
f=1

The equation of the
tangent lincis: y=x—1

The equation of the
normal lineis:y=—x+1

Applications of Differential Calculus

Obtain the maximum and minimum values of y=x—cos x,
=x<27)

|Sol] y' =1 +sinx =0

x 0 5 2
¥ + + 0 + +
¥ -1 7 = 7 | 21

From the table,
The maximum valueis 27— 1, (atx=27).
The minimum value is =1, (atx=0.

Given the function (2x — 3)* = y* + x, find (i—y
dx

[Sol] Differentiating both sides with respeet 1o x,

i Ly _sx-13
d(2e=3) =2y +1 SeeE
Indefinite Integrals
J. L dx
et +1
[Sol] Letting £ = ¢%, et de=dt
e 1
J-—E-I-(h‘ = J T dr
=njt+1]|+C
=In(e* +1}+C
Definite Integrals

[ xsinxdx

o

I ki
= —[.rcns.r} + [ cosxdx
LI

Applications of Integrals
Determine the volume generated when the region bounded by the
curve y = x> —2x + 1 and the line y = 1 is rotated around the x-nxis.
[Sol] Finding the points of intersection, x= 0,2
Letting V be the volume, ¥

V=rr|’-[[l):7{;:-2_r+l]zjd.t 21
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Differential Equations
dy
y—x%=1 (x=1,y=12)
Ay _dx
=], wo

Fels

y=1 x

Inly—1]=Inlx| +¢
K

y=1= From the initial condition, k=1

¢
y=1+kx Therefore, y=1+x




