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Q7  Period 6 and amplitude 5:  
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O ( )0,0  is equidistant from the two points ( )abba +− ,   and 
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Q12ai  tx 3sin2= , at the start, i.e. 0=t , 0=x , the origin. 

When it first returns to the origin, the total distance travelled 
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Q12d  Use the binomial theorem to expand  
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1x  is closer to α than 2x . 
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Q13a  Prove ( ) 1
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Q13ci  1:: 2tQSPQ =  

Point Q , x coordinate
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Q13cii  Slope of tOQ
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Q13ciii  Let ( )yx,  be Q .  

From part ii, slope of 
x

y
tOQ ==  where 0≠x  
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Completing the square: 2222
2 aaayyx =+−+ , 

( ) 222 aayx =−+ , .: the locus of Q  is a circle centred at ( )a,0  

with radius of a  units. 

 

Q13di  °=∠+∠ 180PQBBAC  (Sum of opposite angles of a 

cyclic quadrilateral. 

°=∠+∠ 180PQBCQP   (Supplementary angles) 

.: CQPBAC ∠=∠  

 

Q13dii  OPACPR ∠=∠  (Vertically opposite angles) 

BACOPA ∠=∠  (Equal angles of isosceles triangle) 

CQPBAC ∠=∠  from part i. 

.: CQPCPR ∠=∠  

This result indicates that the line OP  is a tangent to the circle 

through P, Q and C, yielding equal angles in alternate segments. 
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