Properties of Functions & Curve Sketching

Domain & Range

Questions

1. Write down the largest suitable domain for

@ sf(x)=sinx (b) f(x)=vx-2 (c) f(x)=x (d) f(x)=tanx

© f(=x* () fO)=ltsinx (@ f@=vx" (0) f(x)=—

sin x
2. State the corresponding range for each of the functions in Q1 where possible.

3. Calculate the range for

J(x)=

x>+x-6

Answers
1. (@ xeR (b) x>2 (€) xew

k-«

(d) xeR:ix= , WherekeZ

() xeNR H xeR (9) xeR
(h) xeR:x#kx, wherekeZ

2. @ f(x)e[-L1] (b) f(x)=0 (c) f(x)eW (butnotall values)
(d) f(x)eR () f(x)=0 (f) f(x)el0,2]
(9 f(x)=0 (h) f(x)=lorf(x)<-1

3. f(x)S—j—gorf(xbO
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Properties of Functions & Curve Sketching
Related Curves, Modulus and Odd & Even Functions

QUESY a1

Write down the equations of the inverses of the following functions :

(@  fo)=2x ®  fw=2-x ©
@ fo=2* © fo)=1-2 ®
Evaluate :

@  sin'(3p2) ®)  tan'(IA3) (©)
@  sin'(2) ©  cosi-¥3p) 0

fix) = 2/x

fix) =In(x - 2)

tan~ (1)

tan~'(V3)

Sketch the following graph of a function y = f{x) for each part of the

following question.
ya

On separate graphs, sketch the graphs of : .

(@ flx-3) ®  fix+3)
()  fl)+2 (d  2f(x) (~3,0)

€ %) ®  Ax /

Sketch the graphs of f(x) and If(x)!.

(@ f=x+2 (b) flx)=5-2 (©)

(d flx)=3x-x* € fx)=x+1 €y

Which of the following functions are odd, even or neither ?

(@  fx)=(x+4(x-2) (b)  flx)=3x%+5

€ f)=2%-2° (d)  flx) = sin2x

fix)=x2-2x-3

1
x

f(x)===2



Properties of Functions & Curve Sketching
Related Curves, Modulus and Odd & Even Functions

AVswER!
1. (a) 1/nx
(d) logzx

2. (a) P/
(d Plg

3 (a) ¥ (2,3)

(b) 2—-x
) 1-x
(b) Pl

(e) —Plg

Yy =flx —

-1,5
( )?(0,4)

st
=

y =flx) +2

(2,3)

\0’—/2:%—\1\
(_15_3)

(c) 2/x
(f) 10+ 2
(c) Ply
(f) Ple
® 43 Y
M =fx +3)
(_1,1)
D > x
@ 4y
(~1,6) y = 2f(x)
(0,4)
(2,1)
/ 2,00 T o
y=fi-x) t 13
(0,2)
(f)
(_2,1) Fi .
(3,0)\



Properties of Functions & Curve Sketching
Related Curves, Modulus and Odd & Even Functions

y¢y=x+2y y=lx + 2| y}\T y¢
(b)
/ S\y=15-2x|
/ \/2 y=5-2x
/~ S
N _>. ’
” X 5 po
- 2

(f)

e —
\x ¥
‘“ﬁ' =il
(a) neither (b) even (c) odd
(d)  odd (e) even

H

€ven
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Properties of Functions & Curve Sketching
Vertical Asymptotes

QUE ST

Find all the vertical asymptotes of the following rational functions.

4
f(x)—-x—_—'-ziz 2.
W= ns *

X
f(x)_4__x2 6.
f(x):..{_:}_).&.r."_‘” 8.

3

X
f(x)= x22+3 10.
f(x)= :_1 1Z;

AMsuFR |
1 x:Z' 2 X=|—3
|
| |
5 x=-2 x=2 6. x=-2
| I ‘
| l '

)= 3x-1

_ X4

S x=2
fx)= (x=1)(x+2)
=x2+3

TS
f(x)
x(x+1)
x=1




Properties of Functions & Curve Sketching
Vertical Asymptotes

GUEST v

Find the equations of the vertical asymptotes to the following curves and show how
the curve approaches each asymptote. [

=, 2 -
() :x(x 1) B s % : (3)y=(x )(x+2) ]
4-—x x
Answers J
(1) x=-1 k 2)x=2 k x=-2
) ) (
(3x=0 )
(




Properties of Functions & Curve Sketching
Non-Vertical Asymptotes

QWE ST e
Find the non - vertical asymptote of the following rational functions.
4 3x-1
1. = 2. =
=17 0=
12 x+4
3 = 4. =
fx) x*-2x-3 f) x=2
X x(x+1)
5. = 6. =——" 7
=1z oy ey
x—1)(x-4 x+3
7. fx=&lE-4) 8. fl)=
x=2 x—]
x° x
9. = 10. =
) x*+3 ) x*+4
x 2x°
11. f(x)= 12.  f(x)==
x~1 x" =1
ANVSWERS
i, = = y=0 2. = — y=0 3. = = y=0
4, = — y=1 S, = - y:—l = 5. — y=

~J
N\
N
~<
I
bad
0
= ;
\ ’
N\
<
I
H
+
h=l
N\
N
=
I
o

10. y=0 11. y=x+1 12.
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Properties of Functions & Curve Sketching

Non-Vertical Asymptotes

3
1 y=20

(7 y=

(10) y =

x+1

(13) y = e s

3

(16) y =
)y g4

Answers
(1) V.A.£=0

OA y=x+3

4 V.Ax=2
OA y=x

(7VHA.y=0
VA x=3

(10) no asymptotes

(parabola)

(x+1)(x-1

(@)

(5)

(8)

(11)

2

(2)y=x

VA x=1
OA y=x+1

HA.y=2

V.Asx=1andx=-1

VA x=1
HA y=1

OA.y=x-1
VA x=-1

(13) V.Asx=1landx=-1 (14) V.A.x=3

HA.y=0

(16) V.Asx=1andx=-1 (17) V.Asx=1landx=-1 (18) V.A.x=

OAy=x

HA.y=2

OA. y=x

3) y

6) y

%) y

3)

(6)

(9)

(12)

(15)

Find equations of asymptotes (vertical, horizontal and oblique)

x2=10x+9

x°+10x+9

¥ +2x+4
x+4

2% #1
X

X
x* +1

(12) y =

3x
x+2

(15) y =

4x

18) vy =
18) y 3xt +1

HA.y=1

V.Asx=-1andx=-9

OQAy=x-2
V.A x=-4

VA x=0
OA y=x

HA.y=0

V.A.x :«2
HA.y=3

3

-

HA.y=0

|



Properties of Functions & Curve Sketching

Curve Sketching
QUESTEM
Sketch the following curves.
4 x—2
1. f(x)= 2. flx)=
x—2 x2-1
X+x-2 x24+2x+3
3. = 4. - =
fx) xt+x-6 f(x) )g—I—l
x+1 2x
5. = 6. =
)= s =5
x*—=10x+9 2xt=3x-3
T. -_— 8. =
flx x> +10x+9 fx) xI=3x+2
AN SWERL
x=2 2 y le

) A f/l

e \
<
ko
il
—

r~/
™
54

3. x=3 x=2 4
| A | sk 3
A
I I |
(1.4)
I o ¥
__.__L_._(—_—;_’%_)_E__l_________ - /[ 5 —p
Wi !
7 O P /=34
l I X V/ |
I | '
I | |
| I




Properties of Functions & Curve Sketching
Curve Sketching

=3-3)

(33—%




QUUESN WY
Sketch the following curves.
4x-5
1. =
2 xt -1
3. =
Y xP4+2x+2
A VSWAER
x=—1 y =1

Properties of Functions & Curve Sketching
Curve Sketching

(-2-2)

e
1

—
~—

L I

— ——— i — —— — — |



Properties of Functions & Curve Sketching
Curve Sketching

UEST 1o
Sketch the curves:
X+ 2 (x=1(x+2) x
1) y= (2) Pt W (31 y=
Wy x-1 (x+3)(x-2) d 2% 1
3 2__ 9
@) y=x*-227-3 6 y=Bt (g 249
X x—2
@) y = 2x° ®) _x2+2x+5
'y_xz-l Y x+1
2 _10x+9
) § et
)y x2+10x+9
Answers

(1) VAx=1, HA.y=1; (-2,0): no stationary values

(2) VAsx=-3andx =2, HA.y=1;(1,0), (-2, 0): max t.p. (0.5, -0.36)

(3) No asymptotes; (0, 0); min t.p. (-1, -0.5), max t.p. (1, 0.5)

(4) No asymptotes; (-V3, 0), (\'3, 0): min t.p. (-1, -4), min tp. (1, -4), max t.p. (0, -3)
(5) V.A.x =0, O.A.y=x+3; (-1, 0); min t.p. (2, 6.75), pt of inflex. (-1, 0)

6) VA x=2, O.A. y = x; no zeros; min t.p. (5, 8), max t.p. (-1, -4)

(7) VAsx=1,x=-1, H.A.y = 2; (0, 0); max t.p. (0, 0)

(8) V.A. x = -1, O.A.y =x + 1; no zeros: min tp. (1, 4), max tp. (-3, -4)

(9 VAsx=-9 x=-1, HA.y =1;(1,0), (9, 0); min t.p. (3, -0.25), max t.p. (-3, -4)

The shapes of the graphs can be checked using a graphic calculator.



Properties of Functions & Curve Sketching
Points of Inflexion

CLUAE STt

Find the points of inflexion of the curves and determine the shape of each curve in a
neighbourhood of each of the points.

(1) y=3x-x’ @ y=x*+4x’ Q) y=x*+x+x
(4) y=3x* -8 +6x*  (5) y=— 5 s
7T © 3x? +1
Answers
(1) (0, 0) shape: +++ (2) (0, 0) shape: +0+ , (-2, -16) shape: +++
1 11 |
(3) (0, 0) shape: +++ (4) (3, E) shape: +++, (1, 0) shape + \
\
i) .
(5) (-Y2, 17—2—) shape: ---, (¥2, - ) shape: ---

(6) (-1, -1) shape: -, (0, 0) shape: +++, (1, 1) shape: ---

Find any points of inflexion on:

(1) y=3x>-4x+5 (2) y=x"—6x>-8x
3) y=x(x*-1) (@) y =#*(£+6)
Answers

(1) (0, 5) ) (-1,3),(1,-13)  (3)(0,0) (4) (-2, 16)






