Y= el

where a, b, ¢ and d are non-zero constants.

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

(2]

(ii) Given alsothata=8,b=1and c=4,

(a) By first finding the value of d,
find the range of values that y
can take. (3]

(b) Sketch the graph of G, labelling
the equations of asymptote(s),
the axial intercept(s) and the
stationary point(s), if any. [3]

Intermediate

The curve G is given by
ax’ +bx+c
x+d
where a, b and ¢ are constants. It is given
that x=—1and y=x+2 are asymptotes

of C.

(i) Find the values of a, b and d. [3]

(ii) Given G has a stationary point when
x =1, find the value of c. [2]

(iii) Find, algebraically, the set of values
of y for which there are no points
on G. (3]

(iv) Sketch the graph of G, labelling
the equations of asymptote(s), the
axial intercept(s) and the stationary
point(s), if any. [3]

y:

3
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The curve G is given by

2
y=4_2x ,XeR,x #0.
X

(i) Find the range of values of x for which
G is increasing. (2]
(ii) 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
x+k
sl x+3)’k 0,3

(i) State the equations of the asymptotes
of G. (2]
(ii) Find the range of k such that G has
two stationary points. [3]
(iii) Given that k = 5, sketch the graph
of @G, labelling the equations of
asymptote(s), the axial intercept(s)

(i) Find the equations of the asymptotes

of G. ' (2]
(i) Find algebraically the range of values
that y cannot take. (3]

A Level H:




At asymptotes,

(y-17 _ 2,
3 (x—5)
y=%3(x-5)+1.
It is a hyperbola with center (5, 1) and vertices
(4, 1) and (6, 1) and asymptotes y =+ (3)(x — 5)
+ 1.
(c) 4y* — 40y — 9x* + 18x + 55 =0.
4(y* - 10y) — 9(x* - 2x) + 55 = 0.
4y -5 -5 -9[(x-1)*- 1] +55=0.
4(y - 5)2-100-9(x - 1)*+9+55=0.
4(y- 5)> -9(x — 1)* = 36.
=By =1y _
9 4
(x-17 _ (y-5)
9

1.

At asymptote,
3

-b=+x— (x-1

y 2 (x-1)

3
y=+— (x—1)+5.
2
It is a hyperbola with center (1, 5) and vertices,

(5,—-2) and (5, 4) and asymptotes y = -|_-§ (x-1)

+ 5. 2
” ax® +b
7. (i) y=
cx+d
a, _ ad
Cx (32
(x+d)) ax’ + b
~(ax2 + @—x)
c
—ad, | b
c
_(@x 3 acfj
c c
d2
b + —@c—:z—
g3c—£1—g—52.7c+1
é ¢
E=2=>c:2
c 2
ad
- —=1.
&
ad = —c*
ad=-<
4
dad + a* = 0.

Sincea#0, 4d +a=0.
(ii) (a) a=8=8+4d=0
d=-2.
_ 8x%+1
A 4x -2
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4yx—2y=8x>+1

8y —4dyx+2y+1=0.

(—4y)® - 4(8) 2y + 1) = 0.

16y*> — 64y — 322> 0.
yP-4y-220.

e 41,16 -4(1)(-2)

(b)

2(1)

Sy =2 —\/é ory=2 +J€.

y
A y=2x+1

’
v
<
<
1
2

< co_8x? 41
Gry="g, "2

s
-

(1,117 4.45)

: 4 - x*
8' (1) y: 2
x
4
=— -1
Y P
by __8
dx x°
dy
let — 20,
dx
-8
— =0.
x3
8
— <0.
e
s 0,
(ii) ¥
G:y:‘;_x2
I2
-2 2
_/ .¥‘; x
y= T
x=0




9. (i) sinB++/3cosh= Rsin(6+a)

(ii)

(iii)

10. (a)

1

(b)

R=11+y3 =2
L3 _m
1

5
sine—ﬁcosﬂ= ZSin(Bﬁ-gJ

o =tan

A ,
RNZN
N

First, we translate the graph -g units in the
negative x-direction.

Then, we stretch the graph by scale factor of
2 units parallel to y-axis.

First, we stretch the graph by scale factor of %
units parallel to y-axis.

Then, we stretch the graph by scale factor of

3 units parallel to x-axis,
Lastly, we translate the graph by 3 units in
negative x-direction.

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

Then, we stretch the graph by scale factor of 3
units parallel to y-axis.

Lastly, we translate the graph by 2 units in
positive y-direction.

(i)

Intermediate

ax? +bx+c

x+d
x=-11s asymptote = d = 1.

y:

. e
y=x+2isasymptote = y=x+2 +—
x+1

2 +3x+2+e
x+1

sa=1landb=3.
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(i) y=x+2+ ——
X

+1

dy e

e L, [

dx (x+1)°
il_;\i e e
dx| _, (1+1)°

Ozl—le

4
e=4
c=2+e

(iii) _x2+—3x-|r-§_
¥ x+1

yx+ 1) =x*+ 3x + 6.
¥+3x-yx+6-y=0
(3-y*-41)6-y) <0
9-6y+y>—24+4y<0
¥y -2y-15<0
(y-5)@+3)<0

-3<y<b
~dye R, -3<y<hl
(iv)

x+k
x(x+3)’
Asymptote: y =0, and
x=0and x=-3.
x+k
x(x+3)

dy _ (1)[x(x+3)] - (x+k)(2x+3)
dx [(x(x+3]):r

let gx—y =0,x(x+3)—(x+k) 2x+3)=0.

2. (i) v= E#0,3.

(ii) y =

22 4+3x — (222 +3x +2kx + 3k) =0
2= 2kx—3k=0




For G to have two stationary points,
(-2k)% — 4(-1)(-3k) > 0

4k* - 12k >0
k(k-3)>0
0 : 3
~k<Oork>3.
(iii) ¥

(5,0

(-8.16, -0.0750)

i
I
I
I
I
I
|
I
1
I i(71.84, ~1.48)
|
|
i
1
I
:
I

y x° +6x
3. (i) y= )
x 8
x—2) x2 + 6x
- (x* - 2x)
8x
— (8x — 16)
16
y=x+8+ e

Asymptotes: y=x + 8 and

x—2
y(x - 2) = x* + 6x.
22+ 6x—yx+2y=0.
(6-y)7-4(1)(2y) <0
36-12y+y* -8y <0
y>-20y+36<0
(y—2) (y—18) <0

s 2<y<18.
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(iii)

(iv) letk=1,theny=(x—-2)+ 10
y =x+ 8, which is asymptote of G.
~k>1.

2x

4 () y= ——
Jx? —4x+a

2 x2—4x+a—2x[2x_4]
2Wxt —4x+a
dx x*—dx+a

let Ell =0,
dx

2x—4
2 x2~4x+a—2x(lx——J
o2x?—4dx+a

,"x2_4x+a o _x_(xi
Vi —dx+a

2 -dx+a=2>-2x.

dy

0.

2x=qa
a

x=—.
2

: ; ; d
Since there is only one solution when i
G only has one stationary point.

(i) (a)

_________ y:fg




