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3. Coordinate geometry and graphs
3.1 Addition of Ordinates

Example1: f(x) =3x+ %

e f(x)= ax+ g
va  f(x)

= f) =+,
¥ Y1 want to find the
e sketchy;and y, V turning point, find
separately then add ykz 3x % of f(x)
them together
to produce f(x) -
TOX

2
y=(5= (x—1)2+ 2

%

v

I

" x T4 3 -2 | 1 2
-5
v -10\7

-10y.
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3.2 Reciprocating Ordinates

R

Py

N
3

YA
1.Reciprocating linear functions
Example: f(x) = x—2
11 >
Y= f(x) T ox-2
Notice: asymptotes at x-intercepts of f(x) (R b
1
= — = +
f(x) 70 at y= =+1 —0
(points of intersectionaty = +1) -1

Asx = 2,y - —oo
Asx > —oo,y - 0_

2.Reciprocating quadratic functions
Example 1: f(x) = 4 — x?
1 1
Y= 00 T
* Even function has Oy- as the

Ex—)oo,y—>0
X S 2y e

symmetrical axis.

= g(—x) = g(x)

* 0dd function suchasy = x,
y=x g=x)=-gx)

Example 2: f(x) = % (x — 1)?

1
1
1
1
__ e |
Y= @~ w12 :
:
]
] X
1
!
Example 3:  flx)= (x £1)% + % f(x) Ya
1 1
= o0~ (x+1)2+%
2t Gaussian curve
fi(% !_"\ >
A -1 0 X
L
L3
L2
\ 1
_//N_
2 0
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Example (4) [ x (3x% — 11)* dx
= = [6x(3x2 —11)* dx =

1 T
—=Bx2-11)°+¢ =-(Bx2—11)°+c c€IR

Example (5) [ (15x2 —7) (5x° = 7x)7 dx =|; (5x° —7x)*+c c€IR

exactly the differentiate inside

Examgle (6) fCOS)C _e7sinx dx = %J‘7 COSX.e7Sinx dx
:Ee75inx+c (CEIR)‘

1
* f; dx = log,|x| +¢, c€IR

(top is the derivative of bottom)
Example (7) fﬁ dx =llog,[2x — 5] + ¢, c €EIR|

Example (8) [—— dx = % [EED gy = ‘ %loge|x2 —4x|+c “ce IR)|

x2-ax x2—4x

Important notice:
* The expression [ f(x) dx always needs “+c” in its ans{var.
* If the question ask to find “ an antiderivative” them please have an extra step at the end to
state the final answer without “+c”.
Look at example 4 if not clear.
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5.2 Antidifferentiation using change of variable

Substitution method
Example 1. [5x(x?+3)%dx =1, say
let u= x%24+3 = 3—1;:295 = de= &

2x

= I=f5x.u6.(;—z=f§u6du=§fu6du
N L I SN LIPS
—2><7u +c-14u +c-14(x +3)"+c c€IR

Example2.  [3xyVx%?—1dx =1, say
let u=x%2—-1 Z—z=2x = dx=d—u

2x
du 3
s ] = f3x.u1/2.—: — ful/Z du
2x 2

3 2
= Exg u3/2+c= u3/2+c=‘(x2—1)5/2+c , (CEIR)‘

The answer should reflect the style of the question
« The final answer = (x? —1)yx2 —1+c¢

Example3. [(3x— 2)Y3x2 —4x dx =1, say
et u=3x2—4x = T=6x—4 dr= —£xdu

“l= f (3x —2).u'/3. du

6x —4
1 1/ 1 3 4 3 4

_ = 3 du= = X>u'3tc= 24" € IR
qu du 2><4u +c 8u +c (c )

=2 (3x% — 4x)V/3x2Lx +

Example 4. f\/% dx = Fpysay
let u= 7x°¢3 = Ly = dx = — du
dx 14x
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= 5x 1d—
o 1a T 14

5 1 5
= —X2u 2+c=7. 7x2+3+c c €IR

w2 du

14
Example 5 f3cosx.sin2xdx =1, say
. du _ _ 1
let u=sinx = d—xl—cosx = dx = p—— du
1= [3cosx.u’. du =3 [u®du
COS X
3 . T
=—-u’+c=Sin x+c (c €IR)
6 2
Example6 [ 5sinx e3¢5 dx = I, say
du . -1
let u=3cosx |:>_la— —3sinx = dx = Py
~I= [5sinx.e*. —
3sinx
5 [ iy = 25 gu
= — e u= —e Cc
3 3
_5 3
=?ecosx+c, c €IR
—-3cosx
Example 7 fm dx =1, S((liy
. u__ (£ =+du
let u—4—251nxll:> d_;_ 23cosx|1:> dx =  cocs
ST — [ Lo auw L 3era Y
wI= 3C0sX . =17 o =2 fau /2 du

=3u"/2 +c=[3V4— 2sinx+c rc€IR
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5.3 Linear substitution
This step is to

name the original

E.g (1) [(x+2)V3—x dx =1, say
let u=3—-x D Z—Z =-1 o dx=-du equation to easily

x=3—-u refer back.

al= f(3—u+2) u'/2 (- du)

v

= — f(S—u) u'/2 du
= J(u—S) u'l2 du

= f @’z — 5 u'/2) du (@
= %uS/Z—S. i Wt = %u3/2(3u—25)+c= é(x—rﬁég(i6+3x)+c
= %(3—x)5/2—?(3—x)3/2+c (c € IR) %OV
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