
Topic Z5 polar coordinates and series (Pre-TT A) [46] MARKSCHEME 
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Area enclosed by curve =  M1 3.1a 

 M1 2.1 

 A1ft 1.1b 

Area enclosed by curve =  M1 3.1a 

 A1 1.1b 

Total shaded area =  

= 314.15… – 180.24… + 78.53… 
 

M1 3.1a 

 A1 3.2a 

 (7)  
(7 marks) 

4. 

 
5. 

 
  

( )21 7.5 1.5cos6 d
2

q q+ò
( )2 27.5 1.5cos6 56.25 22.5cos6 2.25cos 6

cos12 156.25 22.5cos6 2.25
2

q q q

qq

+ = + +

+æ ö= + + ç ÷
è ø

( ) ( )21 459 15 37.5 1.5cos6 d sin 6 sin12
2 16 8 64

cq q q q q+ = + + +ò
2

0

459 15 3sin6 sin12
16 8 64

p

q q qé ù+ +ê úë û

( )459 180.24...
8
p

= =

2 245910 " " 5
8
pp p´ - + ´

2 2541 mm 2.12cm
8
p

= =



6. 

2(a) A correct method to sum the series, most likely by the method of 

differences. Look for   

followed by an attempt at the sum (or with 1 instead of 10). 
(Induction may be attempted – see alt for (a).) 

M1 3.1a 

 B1 1.1b 

 M1 2.1 

 A1ft 1.1b 

 M1 2.1 

  (So k = 4) A1 1.1b 

 (6)  

(b) 

 

As n → ∞, Tn →!
"
 or appropriate investigation tried. M1 3.4 

Since the sum is increasing towards  which is strictly less than 2.5 Tn 

can never reach 2.5, so the 2.5 million remaining tonnes of coal will 
not all be mined no matter how long the company keeps mining. 

A1 3.2b 

 (2)  

(c) 
In the first 20 years  million tonnes of coal have been 

mined, so  tonnes remain. 
M1 2.2b 

 
Hence  extra tonnes per year need mining, so the new model 

is . 
A1ft 3.5c 

  (2)  

(10 marks) 
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7. 

 

 
 


