T 's learnin lective:

By the end of class, | will be able to solve rational

and quadratic function problems and interpret curved
lines.

Today's lan lective: /_\

Horizontal asymptote O
Vertical asymptote 1
p(x) and q(x) PR TR
Vertex form vs Standard form 0‘33 b
Minimum vs Maximum

Axis of Symmetry




Zys
extrane o>

89) Letg(x)=3x—2,h(x)=a,xi 4.

(a) Find an expression for (4 ° g) (x). Simplify your answer.

(Total 6 nn




Let f(x)=3+ 220
<t —

flx)=">
£(%) = -

% ,for x=+2_ The graph of f is given below.

+ZD}

(1) explain why the graph of f does not have a point of 1

(c) Describe the behaviour of the graph of f for large | x|.

As [xl —.‘»*ao) £(x) > 3
(d) Wnte down the range o

C NE §(%)z =20 2 (x™)
— 0o <j < -

The )-intercept is at the point A. *yTL‘D( * *q)ﬁq: (')[)_ ’Lioy
(@ () Find the coordinates of A. (b ___Z) (/x ,_,LI)

(i) Show that f (x)=0 atA [7 marks]

(b) The second denvative f“(x)= MJQH& fo l@

(x* -4y _GH

(1) explain why the graph of /* does not have a point of inflexion. [6 marks]

(1) justify that the graph of f has a local maximum at A;




72.)

The function f(x) is defined as f(x) = 3 +

(a)

(b)

(c)

Y-
2x-5" 3

Sketch the curve of ffor —5 < x < 5, showing the asymptotes.

3)
Using your sketch, write down
(1)  the equation of each asymptote;
(1)  the value of the x-intercept;
(i11) the value of the y-intercept.
4)
The region enclosed by the curve of f, the x-axis, and the lines x = 3 and x = a, 1s revolved
through 360° about the x-axis. Let V be the volume of the solid formed.
® Find [|94s—et——— |de
25 (2x-5) )
28
(1) Hence, given that V= n{7+31113] , find the value of a.
| (10)

(Total 17 marks)




3x 3x“+1)
73) Letf(x)= P——— ,wherep,ge R*. (@ () Show thatf’(x)= RS
X —gq -

Part of the graph of f, including the asymptot (1) Hence, show that there are no maximum or mimimum points o1

6k (d) Letg(x)=f"(x). LetA be the area of the region enclosed by the grap
between x =0 and x = a, where a > 0. Given that A = 2, find the value

10k

(a) The equations of the asymptotes are x =1, x=—1, y = 2. Wnte down the value of
@ p

m gq

(b) Let R be the region bounded by the graph of f, the x-axis, and the y-axis.
(1) Find the negative x-intercept of f.

(1) Hence find the volume obtained when R 1s revolved through 360° about the x-axis.



ax*+bx +C

2) Consider fix) = 2kx’ — 4kx + 1, for k # 0. The equation fix) = 0 has two equal I00ts.

] valu .:-L
(a) Find the value of k - e ( Ac— 2)
hon - Cal €

(b)  The line y = p intersects the graph of f. Find all possible values of p.

alA'Scrfrn.;:aAd; == ‘:—-’ j(zc, » t "{L)Z-—-Lt (z ‘L) ([ ) (To
\ 7/ ~ T O b= b= 0

- = O j_Y'OU'I- 80((2[.-,)'30
— -1=D
T 0 =\x - %\ L
f\\h'& 0 SJ’""'CF @*D(x-x) -
X2k - 27 P 2Q L



l Let,gtf = ax” + bx + ¢ where a. b and c are rational numbers. ‘\'\V alh Dnﬂ.l

(a) The point P(—4, 3) lies on the curve of f. Show that I
XY

(b) The points Q(6, 3) and R(=2, —1) also lie on the curve of f. Write down two other linear
equations in @, b and c.

A‘kt's of i (#LO N EC LD+<

7M~d‘j =lea-Yp+c

2a




) The quadratic equation ki + (k—3)x + 1 =0 has two equal real roots.__

(a) Find the possible values of k.

p—

(b) Write down the values ¢f k for which P (k—3)x + k =0 has two equal real roots.

‘j=ocx2'+bx+c.

A.oS.

Y="b_
2a

D}_S Coitminepnt

bl“l‘\m =)

(Total 7 ;

(-3) - 4(9 (1) = 0




2

2.)  Letfi =" +4x—6.
L~ I 2
(a) Expressf(x) m the formﬂx) :’j(x e | h)2 + k, /; (x _[_l)\_a

Vertex = €178)  vertx

(b) Wnte down the equation of the axis of symmetry of the graph of f.

X<
(c) Express fix) n tile form fix) = 2(x — p)(x — q).
h 2 (X. + X~ 3) (Total 6
< & -

Ao S Z(X*S)('A:-—D X~ 22



45)  The following diagram shows part of the graph of f, where f (x) = X —x—

"on-coe %3

(a) Find both x-intercepts.
N=2 K =-|

(b) Find the x-coordinate of the vertex.

K‘:’ P (Total 6 1
Y% 3



58.)

(a)

(b)

(c)

(d)

(e)

Letf(x) = 2" — 12x 4 5.

Express f{x) in the form f{x) = 2(x — h)* — k.
Write down the vertex of the graph of f.
Write down the equation of the axis of symmetry of the graph of f.

Find the y-mtercept of the graph of f.

+
The x-mntercepts of fcan be wnitten as = ‘E .wherep.q.r € Z.

b
Find the value of p, of ¢, and of r.

(k)]

2)

(84}

2)

(7
(Total 15 marks)



