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Learning objectives:

1. To draw a rough sketch of the graph of a given function, highlighting impor-

tant points.

Guidelines for sketching a curve
1. Domain

2. Intercepts

3. Symmetry

4. Asymptotes

5. Intervals of increase or decrease

6. Local maximum and minimum values

7. Concavity and points of inflection

8. Combining the above information to sketch the curve

 

Range of a values where we draw the graph

my intersection with x and y axes

y intercept 2 0 10 gives the y intercept
2 intercepts Solve fax o for se

ab y a about the origin
if f is even function if f is odd function
that is fGx fix that is f a fca

Find all horizontal and all vertical asymptotes

f Infreasing
or 51

Treasing

Criticalnumbers and use 15

f a Incarnapor f 2
concave down

highlight
important points
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Example 1. Sketch the curve y =
2x2

x2 � 1
.

A 1 0 a 11

IntIIs y intercept f 10 0 090
a intercept fin o 211 0 2 072 0

Symmetry f x

1,1 221 fan even function
189mm about9aug

Asymptotes

vertical Put denominator equal too 22 1 0 2
Horizontal Limo him

Limo 1 limo 1g 20 2 4 2

IncreasingDecreasing

fical Card 2x 4

4,2132 ax

47,15m 1112
increasing8Terreasing

1f.mn
min 2 0 is Pt of Lomax 10 o

f gx 4 1121431 1 4 141311
x214

4 221 use 2 x1 2x 4 A1 16 2 x1
2421 22 1

4 x x1 4 2 4 22 1 4 2

x2 1 43 22 1 3



f be 4 322 1 41327Nalways tve
22173

at Éss canchangesign

concave
toyline congage

sign of f a is same as
up the sign of 221 2 1 2 1

Passes through 0,0 even function

Increasing in 1 0,0 and delreasing in 0,0
2 1 2 1 and y I are asymptotes

0,0 is Lomase and no Limin

Concave up in C 0 1 U 190 and concave down in 191

It
is 9 2

gg
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Example 2. Sketch the curve y =
x2

p
x + 1

.

Domain 2 1 0 2 1 190
Intercepts 1101 15 D 1090 is a g int and't int

11 0 22 0 2 0

symmets ten Eff FI 11 never even
nor odd

Asymptotes 2 1 is a vertical asymptote

Is L IEt lim f o

No horizontal asymptote
IncreaseDecrease 1 mar Lmin

flea cilia affI
2x5gIFI2 1

IT EI.tn t
aYEt Domain is

critical numbers 2 09
main

1 1 is t.it co

decreasing increasing



Contavity
ftp.n flznu 12cat1k x 3a 4 212172

4 2 1

f cx 6 4 2 Rtl a 3 4 2 3 21 1

4 2113
4 1 2 6 4 2 x 1 3 3 4

4 2 13
21 1 2 1222 82 62 8 9221227

4 2 173

TY 3 2 2 8

hit 4 96 92
322 22 8 0 x 21 413718

n real
6 roots32222 830

f a 0 for every as 1

always concave up

2
1

1 18,0 s
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Example 3. Sketch the curve y =
cos x

2 + sin x
.

Periodic Jan 2 12 2924
Draw for Ex 21T and then repeat the same curve

Emon 2tsinx so since aging
to leftandright

Intercepts fco 211ps 12 10,1 is g int

1117 0 cosse 0 2 12 3 a int

symmetry ten qq.to 11in 19 neither even
nor odd

Asymptotes No horizontal asymptote
No vertical asymptote

IncreasingDecreasing Lomanmin

flex sinxcosx loss 2sinn sins f sinx Cosse lose
sinx2

2 sinx 2

28in sink cos'x 28in 1
sinx 2 12 sink 2

28in 1 0 28in sinse

2 of 11 14 1
sink when II a III
28inset co 2Sink 1 0

Lomin Lomax
53 1.732

E T.in E E o.s

114 217 0.57



in Il
28in 1 2 sing 28in 1 Catsina

sins 4

21k 21in 2sinx 2 2 Cx
2 sind

Factor 2 2SinnCosx
in numerator

2Cosse 2 sinx sink 2sinx 1

2 sina4

2Cosx 2 sinx 28in 2Cosx sinx 1
2 sinx

CEllways
we

1 21 Jan
s no cosse 0 or sine

cosines connive a 9312 kg
10

e

si

Ii it s

0.57


