
H2 MATHEMATICS (9758) 
TOPIC GRAPHING TECHNIQUES 
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For two points of intersection, discriminant > 0.  
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Consider the oblique asymptote of the curve C is = 2y x− , 
for two points of intersection between the curve and the line, the set of values of k is 
{k∈ : k 3< − 2 3 or k 3> + 2 3, k ≠ −1}.
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Hence consider the intersections of the curve C with the hyperbola 

Centre of hyperbola: (−1,1)  

Equations of asymptotes of hyperbola: − = ±y x11 1( + )
a

, which intersect at (−1,1) .

Comparing − = −y x11 1( + )
a

with the oblique asymptote of C ( =y x−2 1− ):
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∴− ≥ − ⇒ a ≥  (for a positive) 
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Let 0y =
2

2

2 2

0
0

0
2 2

x ax b
x ax b

a ax b

− + + =

− − =

   − − − =   
   
Since ( )0,0  is a turning point, 0a b= =   
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Since turning points are (0,0)  and (−4,4)  d = −4  or d = 0
(Note: Ellipse must meet C at exactly one point.) 
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(a) Finding asymptotes for 1C : 
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(b) 2C  is a circle centred at (2,0) with radius k. 

For 1C  and 2C  to intersect exactly twice, k = 3. 

O k 
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(d) Maximum number of solutions = 2 
For 2 solutions to occur, k > 8 
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(i) Since 3x = , 3c = −  
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Graph of 2 14
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When rounded to 3 s.f, the axial intercepts are (0, 4.67),  
(−4.87, 0) and (2.87, 0). 

(iii) 
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The asymptotes of ( ) ( )
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All the asymptotes meet at the point (3,8) . 
Observing the graphs, (1) and (2) intersect when the asymptote of (1) with positive gradient, 
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(i) Consider y k= , k is a constant 
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Note: the minimum and maximum y values can be found from (i): 
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Since C has no stationary points, d 0
d
y
x
=  has no real solutions. Hence, 2 2 0ax abx b+ + =  has no 

real solutions. 

Thus the discriminant ( )22 4 0ab ab− < . 
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  = 0.0245 (3.s.f) 




