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The curve G is given by

-. ax2 +b
v - 

- 

-," cx+d
where o, b, c and d are non-zero constants.

(i) Given that y = 2x + 1. is an oblique
asymptote of G, show that a + 4d = 0.

t2l

(ii) Given also that a=8, b = 1 and c = 4,

(a) By first finding the value of d,
frnd the range of values that y
can take. t3l

(b) Sketch the graph of G, Iabelling
the equations of asymptote(s),
the axial intercept(s) and the
stationary point(s), if any. t3l

The curve G is given by

Y=*'xelR'**0'x'
(i) Find the range ofvalues ofr for which

G is increasing. l2l

(ii) Sketch the graph of G, labelling
the equations of asymptote(s), the
axial intercept(s) and the stationary
point(s), ifany. I3l

aa
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3

The curve G is given by

. ax2 +bx +c- x+d
where o, b and c are constants. It is given
that r = -1 andy = x.+2 are asymptotes
of C.

(i) Find the values of a, b and d. t3l

(ii) Given G has a stationary point when
r = 1, find the value of c. l2l

(iii) Find, algebraically, the set of values
of y for which there are no points
on G. t3l

(iv) Sketch the graph of G, labelling
the equations of asymptote(s), the
axial intercept(s) and the stationary
point(s), if any. t3l

The curve G is given by

, = ']-!1 ,n * o,t" .r(.r + 3)

(i) State the equations of the asymptotes
of G. l2l

(ii) Find the range of /e such that G has
two stationary points. t3]

(iii) Given that h = 5, sketch the graph
of G, labelling the equations of
asymptote(s), the axial intercept(s)
and the stationary point(s), if any. [3]

The curve G is given by

x2 +6x" x -z
(i) Find the equations ofthe asymptotes

of G. 12)

(ii) Find algebraically the range ofvalues
that y cannot take. t3l
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AL asymptotes. 
(Y:1)' 

= ,, - ,r'9

,=t3(r-5)+1.
It is a hlperbola with center (5, 1) and vertices
(4, 1) and (6, 1) and asymptotes y = 1 (3)(r - 5)
+1.

(c) 4y2 - 4Oy - 9# + 18r+ 55 = 0.
4ta2 - 70y) - 9(f - 2x) + 55 = 0.

4l(J-5)'- 5'z1 -9(r- 1)'z- 1'l +55=0.
4t(,-5)'- 100 - 9(r - l)'z+9+55=0.

40- 5)2 -9(r - 7)2 = 36.
(y - 5)' (x - r)'z

1.

i

94
(r-l)2 (v-5)2

At asymDtote. :---------L = -!---------49

It is a hyperbola with center (1, 5) and vertices,

(5, - 2) and (5. 4) and asymptote"y - t! i* t.t
+b. - 2

7. (i) v =,[4cx+d

y-b=tf, a-rt

t= tf, @-t)+s.

ad)
c'

c

-(ra*\c

@x
c

_ad
c'

@+a axz+b
("*' * @r)

-@t * b

Itt
t
t
i
!I:
tti
i
t
t
t
f
tI
t
i
t
Et
t
Et
\

+

b+ adz
c'

aod
-x - " =2x+1.

aa
c2

ad
c'
ad. = -c2

ad=--
4

4a.d+a2=0.
Since o + 0, 4d + a = 0.

(ii) (a) o=8+8+4d=0
)- 0

8x2 +l
' 4x -2
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r= I

2

4yx-2y=8P+t
8f-4yx+2y+1=0.
(-4y)'z - 4(8) (2y + 1) > 0.

76y2 - 64r -32>0.
y2-+y-2>o.

4t 6 - 40)(-2)
2(r)r

-Jut=2 ! 
2

=z 46. z-Je

(b)
.'.y<2 -J6 ory22 +J6.

J

z*.!a

!=2x+1

G:J 8*2+1
4r-2

4.45)

L

(-0.112, -0.449)

1
2

2

1
2

,t -2
8. (i) y= r-i-

r-
4

J- -; - \
x-

d;r 8

>0.

<0.

<0.

dy

d-r

-8
F
8
j
..tc

dr

let

,'
0

(ii) ]

c,t=L{
2

\l



9. (i) sin0 + JIcose = Rsin(0 + a)

R= 7'+J32 =2.
,J5 nC[=tan 
-=-.13

.'. sin0-JEcos0 = 2sin
ltt +-
3

(ii)

$il v = x+2+ e

.r+1
dy.e
dx (-r + l)'z

dvl . e

drl,=, (1+ 1)'

o=1-1e.
4

e=4
c=2+e

=6.
x2+3x+6(ru, Y= 

-

.r+1
Y(x+1)=f+3x+6.
P+3x*yx+6-y=Q
(3 - y)'z - a(1)(6 - y) < o
9-6y+y2-24+4y<o

5?-zY-ts<o
(,-5)O+3)<0

-

-3<y<5
..{y e R, -3<y< 5}.

(iv)

J

(t ,)
(.,J5)

(+,.) (+,.)*
(?,-)

First. we stretch the graph by scale factor of I
units parallel to y-axis.
Then, we stretch the graph by scale factor of
3 units parallel to r-axis.
Lastly, we translate the graph by 3 units in
negative r-direction.

First, we stretch the graph by scale factor of I
units parallel to x-axis. 2

Then, we stretch the graph by scale factor of 3

units parallel to y-axi.s.
Lastly, we translate the graph by 2 units in
positive y-direction.

(iii) First, we translate the graph fr units in the
negative r-direction.
Then, we stretch the graph by scale factor of
2 units parallel to y-axis.

10. (a)

(b)

v

(1,5)
6

r'+3r+6
,+l

2
-2

,'(-3 , -31

J=r+2

1
axz +bx+c(t) J= .x+al

r=-1 is asymptote = d = l.

-tL2. (il y= -*--1 ,k+0,3.
.r(.r + J)

Asymptote:y=Q, a1d
r=0andr=-3.

x+klrt) v= 

-

r(.r + 3)

ay _ (r)[r (r + a)] - (r + frXzr + a)

dx 
[(rt' * rt)f

t"t 9 - O, r(r + 3) - (-r + k) (2.r +3) - 0.
dr

* +3x - (21 +3x +2kr + 3k) = o

-*-zkx-zk=o

! = x + 2 rs asymptote = y= x+2 + -9=r+1
x2 +3x+2+e

.,c+1
.'.o=1andb=3.
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For G to have two stationary points,
c2H2 - 4eDe}b>O

4h2-72h>O
ft(k-3)>0

.'.0 < 0 or k > 3.

(-5,0)

( 8.16, -0.0750)
1.48)

(iv) 1et h = 1, theny= (r- 2) + 10
y = n + 8, which is asymptote of G
...ft > 1.

a. (i) r= 2x

,lx' 4x + o

(iii)

(ii)

.1

(6, 18)

0

-)

xz +6x
t+2(-2,2)

-8
8

0

(iii)

2 x2 -4x+a-2x

Y=r+8

1

ir+5
r(r + 3)

r=-3 t=O

r +8

2x-4

3 (i) r= "*9'.x-z

2

dy

dr

x2 -4r+a-2x

x'-4x+a
x2 -4x+a

tet { =0.
alrf+6x

2x-4-(f - 2x) =0.
x2 -4x+a8,

- (8r - 16)

16

- 161=.r+E+ 

-
" r-2
Asymptotes:y=t+ 8 and

x=2.
.r- + ttr

lIl V= 

-

x-2
Y(x'2)=fa61.
I + 6x - yx + 2! = O.

(6 - y)'z- a(1)(2y) < 0
36-72y+y2-8y<0

v2-2ov+36<o
(y-2)0,-18)<0

--@ffi

l-4x+a=f-2x.
2x=a

ox= -.2
Since there is on.ly one solution when I = 0.
G only has one stationary point. d-r

(a)

x'-4x+a =
r(x - 2)

x2 -4x+a

J

2x

l, -zl
r=2

-------- )/ z
0

2

I

I
I

.'.2<y<78
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