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In response to the tasks, the candidate is expected to: correctly identify the relevant 

concepts to manipulate in response to the task(s) in the scenario, select and apply 

(a)correct method(s) to correctly manipulate the concepts identified, and correctly 

interpret accurate outputs from correctly identified and manipulated concepts to 

justify/inform decision. 𝑺𝑬𝑪𝑻𝑰𝑶𝑵 𝑨 

ITEM 1 

Task 𝑃𝑜𝑖𝑛𝑡𝑠: 𝐵(−70, 30), 𝐴(90, 30), 𝑆(0, 0) 𝐿𝑒𝑡 𝛽 𝑏𝑒 𝑡ℎ𝑒 𝑎𝑛𝑔𝑙𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑆𝐵⃗⃗⃗⃗  ⃗ 𝑎𝑛𝑑 𝑆𝐴⃗⃗⃗⃗  ⃗. 
𝑆𝐴⃗⃗⃗⃗  ⃗ = (9030) 

𝑆𝐵⃗⃗⃗⃗  ⃗ = (−7060 ) 

 

𝑆𝐴⃗⃗⃗⃗  ⃗ ⋅ 𝑆𝐵⃗⃗⃗⃗  ⃗ = (9030) . (−7060 ) = −6300 +  1800  = −4500 −4500 = (√{902 + 302} ⋅ √{(−70)2 + 602} )𝑐𝑜𝑠𝛽 −4500 = (√{9000} ⋅ √{8500} )𝑐𝑜𝑠𝛽 −4500 =  8746.4278 𝑐𝑜𝑠𝛽 𝑐𝑜𝑠 𝛽 =  −0.5145 𝛽 = 120.96∘
 ≈ 121.0𝑜 𝑇ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒 𝑎 𝑡ℎ𝑖𝑟𝑑 𝑠𝑝𝑒𝑎𝑘𝑒𝑟 𝑖𝑠 𝑛𝑒𝑒𝑑𝑒𝑑 𝑠𝑖𝑛𝑐𝑒 𝑡ℎ𝑒 𝑎𝑛𝑔𝑙𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑡ℎ𝑒 𝑠𝑜𝑢𝑛𝑑 𝑝𝑟𝑜𝑗𝑒𝑐𝑡𝑖𝑜𝑛𝑠 𝑆𝐴⃗⃗⃗⃗  ⃗ 𝑎𝑛𝑑 𝑆𝐵⃗⃗⃗⃗  ⃗ 𝑖𝑠 121.0𝑜

 𝑤ℎ𝑖𝑐ℎ 𝑖𝑠 𝑚𝑜𝑟𝑒 𝑡ℎ𝑎𝑛 90𝑜
 

 2𝑠𝑖𝑛2𝜃 +  𝑐𝑜𝑠𝜃 =  1 𝑈𝑠𝑖𝑛𝑔 {𝑠𝑖𝑛2𝜃 =  1 −  𝑐𝑜𝑠2𝜃}  𝑔𝑖𝑣𝑒𝑠   2(1 −  𝑐𝑜𝑠2𝜃) +  𝑐𝑜𝑠𝜃 =  1   2 −  2𝑐𝑜𝑠2𝜃 +  𝑐𝑜𝑠𝜃 =  1 
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2𝑐𝑜𝑠2𝜃 −  𝑐𝑜𝑠𝜃 −  1 =  0 𝐿𝑒𝑡 𝑎 =  2, 𝑏 =  −1, 𝑐 =  −1. 
 𝑈𝑠𝑖𝑛𝑔 𝑡ℎ𝑒 𝑞𝑢𝑎𝑑𝑟𝑎𝑡𝑖𝑐 𝑓𝑜𝑟𝑚𝑢𝑙𝑎: 

𝑐𝑜𝑠 𝜃 =  {−𝑏 ± √{𝑏2 −  4𝑎𝑐}}{2𝑎}  

𝑐𝑜𝑠 𝜃 =  {−(−1) ± √{(−1)2 −  4 × 2 × (−1)}}{2 × 2}  

cos 𝜃 =  {1 ± √{9}}{4}  

= {1 ± 3}{4}  

𝐸𝑖𝑡ℎ𝑒𝑟  𝑐𝑜𝑠 𝜃 =  1 𝑜𝑟 𝑐𝑜𝑠 𝜃 =  −12 𝜃 =  0∘     𝑜𝑟     𝜃 =  120𝑜 𝐹𝑜𝑟 𝑞𝑢𝑎𝑙𝑖𝑡𝑦 𝑠𝑜𝑢𝑛𝑑, 𝑡ℎ𝑒 𝑚𝑖𝑐𝑟𝑜𝑝ℎ𝑜𝑛𝑒 𝑠ℎ𝑜𝑢𝑙𝑑 𝑏𝑒 𝑝𝑟𝑜𝑗𝑒𝑐𝑡𝑒𝑑 𝑎𝑡 0∘ 𝑡𝑜 𝑡ℎ𝑒 ℎ𝑜𝑟𝑖𝑧𝑜𝑛𝑡𝑎𝑙. 𝑰𝑻𝑬𝑴 𝟐:  𝑻𝑨𝑺𝑲 (𝒂) 𝑇(𝑥) =  200000 −  1500𝑥2 𝑊ℎ𝑒𝑛 𝑇 =  0: 0 =  200000 −  1500𝑥2 1500𝑥2 =  200000 

𝑥2 = 2000001500 =  133.33 𝑥 =  ±11.547  𝑇𝑎𝑘𝑖𝑛𝑔 𝑡ℎ𝑒 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝑣𝑎𝑙𝑢𝑒 ∴ 𝑥 =  11.5 𝑥 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡𝑠: (−11.5, 0), (11.5, 0). 
 𝐴𝑡 𝑥 =  0: 𝑇(0) =  200000 −  1500(0)2 =  200000 𝑦 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡 ∶  (0, 200000). 
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 {𝐷𝑒𝑡𝑒𝑟𝑚𝑖𝑛𝑖𝑛𝑔 𝑡ℎ𝑒 𝑛𝑎𝑡𝑢𝑟𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑇𝑢𝑟𝑛𝑖𝑛𝑔 𝑃𝑜𝑖𝑛𝑡} 𝑇(𝑥) =  200000 −  1500𝑥2 𝑑𝑇𝑑𝑥 =  −3000𝑥 

𝐴𝑡 𝑡ℎ𝑒 𝑡𝑢𝑟𝑛𝑖𝑛𝑔 𝑝𝑜𝑖𝑛𝑡, 𝑑𝑇𝑑𝑥 = 0 −3000𝑥 =  0  𝑖𝑚𝑝𝑙𝑖𝑒𝑠 𝑥 =  0 𝑇(0) =  200000 −  1500(0)2 =  200000 𝑇𝑢𝑟𝑛𝑖𝑛𝑔 𝑝𝑜𝑖𝑛𝑡: (0, 200000). 𝑑2𝑇𝑑𝑥2 = −3000 <  0, 𝑖𝑡 𝑖𝑚𝑝𝑙𝑖𝑒𝑠 𝑎 𝑚𝑎𝑥𝑖𝑚𝑢𝑚 𝑡𝑢𝑟𝑛𝑖𝑛𝑔 𝑝𝑜𝑖𝑛𝑡. 

                                                         𝑆𝑘𝑒𝑡𝑐ℎ 𝑜𝑓 𝑝𝑎𝑟𝑎𝑏𝑜𝑙𝑎 𝑤𝑖𝑡ℎ 𝑣𝑒𝑟𝑡𝑒𝑥 𝑎𝑡 (0, 200000), 𝑥 − 𝑖𝑛𝑡𝑒𝑟𝑐𝑒𝑝𝑡𝑠 𝑎𝑡 𝑥 =  ±11.5. 𝑪𝒐𝒏𝒄𝒍𝒖𝒔𝒊𝒐𝒏: 𝑰𝒏𝒊𝒕𝒊𝒂𝒍𝒍𝒚, 𝒕𝒉𝒆 𝒇𝒐𝒓𝒆𝒔𝒕 𝒉𝒂𝒅 𝟐𝟎𝟎, 𝟎𝟎𝟎 𝒕𝒓𝒆𝒆𝒔.  𝑰𝒇 𝒏𝒐 𝒊𝒏𝒕𝒆𝒓𝒗𝒆𝒏𝒕𝒊𝒐𝒏, 𝒕𝒉𝒆 𝒇𝒐𝒓𝒆𝒔𝒕 𝒘𝒊𝒍𝒍 𝒕𝒂𝒌𝒆 𝟏𝟏. 𝟓 𝒚𝒆𝒂𝒓𝒔 𝒇𝒐𝒓 𝒄𝒐𝒎𝒑𝒍𝒆𝒕𝒆 𝒅𝒆𝒔𝒕𝒓𝒖𝒄𝒕𝒊𝒐𝒏. 𝑻𝑨𝑺𝑲 (𝒃) 𝐿𝑒𝑡 𝐴 𝑟𝑒𝑝𝑟𝑒𝑠𝑒𝑛𝑡 𝑡ℎ𝑒 𝑝𝑎𝑟𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑓𝑜𝑟𝑒𝑠𝑡 𝑏𝑢𝑟𝑛𝑡, 𝑎𝑛𝑑 𝑡 𝑟𝑒𝑝𝑟𝑒𝑠𝑒𝑛𝑡 𝑡𝑖𝑚𝑒 𝑡𝑎𝑘𝑒𝑛 𝑓𝑜𝑟 𝑡ℎ𝑒 𝑓𝑖𝑟𝑒 𝑡𝑜 𝑐𝑜𝑛𝑠𝑢𝑚𝑒 𝑡ℎ𝑒 𝑓𝑜𝑟𝑒𝑠𝑡. 
 𝑑𝐴𝑑𝑡 ∝ 𝐴   

𝑖𝑚𝑝𝑙𝑖𝑒𝑠 𝑑𝐴𝑑𝑡 =  𝑘𝐴 
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𝑏𝑢𝑡 𝑘 = 0.1, 𝑑𝐴𝑑𝑡 =  0.1𝐴 

 𝑆𝑒𝑝𝑎𝑟𝑎𝑡𝑖𝑛𝑔 𝑣𝑎𝑟𝑖𝑎𝑏𝑙𝑒𝑠: 
∫ 1𝐴𝑑𝐴 =  ∫ 0.1𝑑𝑡 𝑙𝑛(𝐴) =  0.1𝑡 +  𝐶 𝐴𝑡 𝑡 =  0, 𝐴 =  100: 𝑇ℎ𝑢𝑠: 𝑙𝑛(100) =  0.1(0) +  𝐶 𝐶 =  𝑙𝑛(100)  𝑙𝑛(𝐴) =  0.1𝑡 +  𝑙𝑛(100) 

 𝐴𝑓𝑡𝑒𝑟 𝑓𝑖𝑟𝑒 𝑓𝑖𝑔ℎ𝑡𝑒𝑟𝑠 𝑖𝑛𝑡𝑒𝑟𝑣𝑒𝑛𝑡𝑖𝑜𝑛, 𝑡 =  5, 𝑙𝑛(𝐴) =  0.1(5) +  𝑙𝑛(100) 𝑙𝑛 𝐴 −  𝑙𝑛(100) =  0.1(5) 

ln ( 𝐴100) =  0.5 

 ( 𝐴100) = 𝑒0.5 

𝐴 =  100𝑒{0.5}
 =  100 × 1.6487  =  164.87 ∴ 𝟏𝟔𝟒. 𝟖𝟕 𝒉𝒆𝒄𝒕𝒂𝒓𝒆𝒔 𝒃𝒖𝒓𝒏𝒕 𝒂𝒇𝒕𝒆𝒓 𝒕𝒉𝒆 𝒇𝒊𝒓𝒆 𝒇𝒊𝒈𝒉𝒕𝒆𝒓𝒔′𝒊𝒏𝒕𝒆𝒓𝒗𝒆𝒏𝒕𝒊𝒐𝒏. 𝑺𝑬𝑪𝑻𝑰𝑶𝑵 𝑩 𝑷𝑨𝑹𝑻 𝟏  𝑰𝑻𝑬𝑴 𝟑 𝑻𝒂𝒔𝒌 (𝒂)(𝒊) 𝐷𝑎𝑦 1 =  6 𝑡𝑟𝑎𝑦𝑠  𝐷𝑎𝑦 2 =  9 𝑡𝑟𝑎𝑦𝑠  𝐷𝑎𝑦 3 =  12 𝑡𝑟𝑎𝑦𝑠  
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𝑃𝑎𝑡𝑡𝑒𝑟𝑛: 6, 9, 12,… 

 𝑇ℎ𝑖𝑠 𝑖𝑠 𝑎𝑛 𝐴𝑟𝑖𝑡ℎ𝑚𝑒𝑡𝑖𝑐 𝑃𝑟𝑜𝑔𝑟𝑒𝑠𝑠𝑖𝑜𝑛 𝑤𝑖𝑡ℎ 𝑎 =  6, 𝑑 =  3. 𝑆𝑢𝑚 𝑜𝑓 𝑡𝑟𝑎𝑦𝑠 𝑜𝑓 𝑏𝑟𝑒𝑎𝑑 𝑝𝑟𝑜𝑑𝑢𝑐𝑒𝑑 𝑖𝑛 𝑡ℎ𝑒 𝑓𝑖𝑟𝑠𝑡 10 𝑑𝑎𝑦𝑠: 
𝑆{10} = 102 [2(6)  + (10 − 1)3] 𝑆{10} =  5[12 +  27] =  5 × 39  =  195 𝐹𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔 𝑡ℎ𝑒 𝑝𝑎𝑡𝑡𝑒𝑟𝑛, 𝑡ℎ𝑒 𝑚𝑎𝑛𝑎𝑔𝑒𝑟 𝑤𝑖𝑙𝑙 𝑝𝑟𝑜𝑑𝑢𝑐𝑒 𝑜𝑛𝑙𝑦 195 𝑡𝑟𝑎𝑦𝑠 𝑖𝑛 10 𝑑𝑎𝑦𝑠, 𝑤ℎ𝑖𝑐ℎ 𝑖𝑠  𝑙𝑒𝑠𝑠 𝑡ℎ𝑎𝑛 690 𝑡𝑟𝑎𝑦𝑠 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑. 𝐶𝑜𝑛𝑐𝑙𝑢𝑠𝑖𝑜𝑛: 𝑇ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒 𝑡ℎ𝑒 𝑚𝑎𝑛𝑎𝑔𝑒𝑟 𝑤𝑖𝑙𝑙 𝑛𝑜𝑡 𝑏𝑒 𝑎𝑏𝑙𝑒 𝑡𝑜 𝑓𝑢𝑙𝑓𝑖𝑙𝑙 𝑡ℎ𝑒 𝑐𝑜𝑛𝑡𝑟𝑎𝑐𝑡. 𝑻𝒂𝒔𝒌 (𝒂)(𝒊𝒊) 𝐺𝑖𝑣𝑒𝑛 𝑎 =  6, 𝑛 =  10, 𝑆{10} =  690, 𝑓𝑖𝑛𝑑 𝑑: 
690 =  102 [2(6) + (10 −  1)𝑑]  690 =  5(12 +  9𝑑) 138 =  12 +  9𝑑   9𝑑 =  126   𝑑 =  14 𝑇ℎ𝑒 𝑚𝑎𝑛𝑎𝑔𝑒𝑟 𝑛𝑒𝑒𝑑𝑠 𝑡𝑜 𝑖𝑛𝑐𝑟𝑒𝑎𝑠𝑒 𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛 𝑏𝑦 14 𝑡𝑟𝑎𝑦𝑠 𝑒𝑣𝑒𝑟𝑦 𝑠𝑢𝑏𝑠𝑒𝑞𝑢𝑒𝑛𝑡 𝑑𝑎𝑦 𝑡𝑜 𝑓𝑢𝑙𝑓𝑖𝑙𝑙 𝑡ℎ𝑒 𝑐𝑜𝑛𝑡𝑟𝑎𝑐𝑡. 𝑻𝒂𝒔𝒌 (𝒃) 𝐹𝑖𝑛𝑑𝑖𝑛𝑔 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑡 𝑐𝑜𝑚𝑏𝑖𝑛𝑎𝑡𝑖𝑜𝑛𝑠 𝑜𝑓 𝑡ℎ𝑒 6 𝑡𝑦𝑝𝑒𝑠 𝑡𝑎𝑘𝑖𝑛𝑔 3 𝑎𝑡 𝑎 𝑡𝑖𝑚𝑒: 

                               
6C3 = {6!}{3!(6−3)!} 

= {6 × 5 × 4}{3 × 2 × 1} 

=  20 𝑇ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒 𝑡ℎ𝑒 𝑠ℎ𝑜𝑝 𝑘𝑒𝑒𝑝𝑒𝑟 ℎ𝑎𝑠 20 𝑝𝑜𝑠𝑠𝑖𝑏𝑙𝑒 𝑠𝑒𝑙𝑒𝑐𝑡𝑖𝑜𝑛𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑏𝑟𝑒𝑎𝑑 𝑡𝑦𝑝𝑒. 
 𝑰𝑻𝑬𝑴 𝟒 
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Task 𝐺𝑖𝑣𝑒𝑛: 𝑛 =  10, 𝑟 =  2, 𝑎 =  1000 𝑈𝑠𝑖𝑛𝑔 𝑠𝑢𝑚 𝑜𝑓 𝑔𝑒𝑜𝑚𝑒𝑡𝑟𝑖𝑐 𝑠𝑒𝑟𝑖𝑒𝑠: 
𝑆𝑛 =  𝑎 {𝑟𝑛 −  1}{𝑟 −  1}  

𝑆{10} =  1000 {2{10} −  1}{2 −  1}  

=  1000(1024 −  1) =  1,023,000 𝑈𝑠𝑖𝑛𝑔 𝑡ℎ𝑒 𝑤𝑒𝑙𝑙 − 𝑤𝑖𝑠ℎ𝑒𝑟𝑠 𝑓𝑜𝑟𝑚𝑢𝑙𝑎: 𝐴𝑛 =  5000 × 3𝑛
 

𝐵𝑢𝑡 𝐴𝑛 = 12𝑆{10} 
⇒ 12𝑆{10} = 5000 × 3𝑛 12 (1,023,000) = [5000 × 3𝑛] 511,500 = [5000 × 3𝑛] 511,5005000 = 3𝑛

 102.3 = 3𝑛 

𝑛 = 𝑙𝑜𝑔102.3𝑙𝑜𝑔3  

𝑛 = 4.212 

Since n = 4.212, they need to save for 5 months if they are to follow the well-wisher’s 
suggestion. 

Therefore, they will have their charity in July since they would have started saving in 

February.  𝑵𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝑪𝒐𝒎𝒎𝒊𝒕𝒕𝒆𝒆𝒔 𝒘𝒊𝒕𝒉 𝒂𝒕 𝒎𝒐𝒔𝒕 𝟐 𝒎𝒆𝒏 𝐺𝑖𝑣𝑒𝑛 5 𝑤𝑜𝑚𝑒𝑛 (𝑊)𝑎𝑛𝑑 3 𝑚𝑒𝑛 (𝑀). At most 2 men 𝑚𝑒𝑎𝑛𝑠 0, 1, 𝑜𝑟 2 𝑚𝑒𝑛. 
 

                                                                   No. of committees = 
5C5 x 3C1 + 5C4 x 3C2 
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 𝑁𝑜. 𝑜𝑓 𝑐𝑜𝑚𝑚𝑖𝑡𝑡𝑒𝑒𝑠 =  3 +  5 × 3 

                                                                                            =  3 +  15 

                                                                                            =  18 𝑇ℎ𝑒𝑟𝑒 𝑎𝑟𝑒 18 𝑤𝑎𝑦𝑠 𝑜𝑓 𝑠𝑒𝑙𝑒𝑐𝑡𝑖𝑛𝑔 𝑡ℎ𝑒 𝑜𝑟𝑔𝑎𝑛𝑖𝑧𝑖𝑛𝑔 𝑐𝑜𝑚𝑚𝑖𝑡𝑡𝑒𝑒. 𝑷𝑨𝑹𝑻 𝑰𝑰   𝑰𝑻𝑬𝑴 𝟓 𝑻𝒂𝒔𝒌 (𝒂)  
𝑓(𝑡) = {𝐾(2𝑡 −  𝑡2), 0 ≤ 𝑡 ≤ 20, 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒  

 

𝑇𝑜 𝑓𝑖𝑛𝑑 𝐾, ∫ 𝑓(𝑡){2}
{0} 𝑑𝑡 =  1: 

𝐾 ∫ (2𝑡 −  𝑡2){2}
{0} 𝑑𝑡 =  1 

𝐾 [ 𝑡2 − 𝑡33 ]02 =  1 

𝐾[ (4 − 83)  −  0]  =  1 

𝐾 ( 43) =  1  
⇒  𝐾 =  34 

𝑇ℎ𝑢𝑠, 𝑓(𝑡) =  {34 (2𝑡 −  𝑡2), 0 ≤ 𝑡 ≤ 20, 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒  

𝑃(1 ≤ 𝑇 ≤ 2) =  ∫ 34 (2𝑡 −  𝑡2){2}
{1} 𝑑𝑡 

= 34 [ 𝑡2 − 𝑡33 ]12 

= 34 [ (4 − 83)  − (1 − 13) ] 34 [ ( 43)  − ( 23) ] 
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= 12 

There is a 50% likelihood that a randomly selected patient arrived between 9:00AM and 

10:00 AM. 𝑻𝒂𝒔𝒌 (𝒃) 𝐿𝑒𝑡 𝑋 𝑟𝑒𝑝𝑟𝑒𝑠𝑒𝑛𝑡𝑁𝑜. 𝑜𝑓 𝑝𝑎𝑡𝑖𝑒𝑛𝑡𝑠 𝑎𝑟𝑟𝑖𝑣𝑖𝑛𝑔, 𝑋 ∼ 𝑁(𝜇, 𝜎2)  𝑤𝑖𝑡ℎ 𝜇 =  60, 𝜎2 =  100. 
 

𝑃(𝑋 >  65) =  𝑃 (𝑍 >  {65 −  60}10 ) 

=  𝑃(𝑍 >  0.5) =  1 − ∅(0.5) 

 

=  1 −  0.6915 =  0.3085 𝑇ℎ𝑒 𝑝𝑟𝑜𝑏𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑡ℎ𝑎𝑡 𝑡ℎ𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑎𝑡𝑖𝑒𝑛𝑡𝑠 𝑎𝑟𝑟𝑖𝑣𝑖𝑛𝑔 𝑜𝑛 𝑎 𝑔𝑖𝑣𝑒𝑛 𝑑𝑎𝑦 𝑒𝑥𝑐𝑒𝑒𝑑𝑠 65 𝑎𝑣𝑎𝑖𝑙𝑎𝑏𝑙𝑒 𝑡𝑒𝑠𝑡𝑖𝑛𝑔 𝑘𝑖𝑡𝑠  𝑖𝑠 0.3085. 𝑻𝒂𝒔𝒌 (𝒄) 𝐿𝑒𝑡 𝑀 𝑟𝑒𝑝𝑟𝑒𝑠𝑒𝑛𝑡 𝑁𝑜. 𝑜𝑓 𝑑𝑎𝑦𝑠 𝑤𝑖𝑡ℎ 𝑠ℎ𝑜𝑟𝑡𝑎𝑔𝑒 𝑜𝑓 𝑘𝑖𝑡𝑠.𝑀 ∼ 𝐵(𝑛, 𝑝) 𝑤𝑖𝑡ℎ 𝑛 =  5,𝑝 =  0.3085. 
 𝑃(𝑀 ≥ 2) =  1 −  𝑃(𝑀 <  2) =  1 − [𝑃(𝑀 = 0) +  𝑃(𝑀 = 1)] 

                                        = 1 - 
5C1(0.3085)1(0.6915)5 + 5C0(0.3085)0(0.6915)5 =  1 − [0.1527 +  0.3627] =  1 −  0.5158  =  0.4842 𝑺𝒊𝒏𝒄𝒆 𝑷(𝑴 ≥ 𝟐) =  𝟎. 𝟒𝟖𝟒𝟐 𝒊𝒔 >  𝟎. 𝟒𝟓, 𝒕𝒉𝒆𝒏 𝒎𝒐𝒓𝒆 𝒌𝒊𝒕𝒔 𝒉𝒂𝒗𝒆 𝒕𝒐 𝒃𝒆 𝒂𝒗𝒂𝒊𝒍𝒆𝒅 𝒃𝒚 𝒕𝒉𝒆 𝒐𝒇𝒇𝒊𝒄𝒆𝒓. 
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 𝑰𝑻𝑬𝑴 𝟔 

(i) 𝐷𝑎𝑡𝑎 𝑓𝑜𝑟 𝑡𝑒𝑠𝑡𝑠 𝑃 𝑎𝑛𝑑 𝑄: 
P P2 Q Q2 

70 4900 68 4624 

60 3600 58 3364 

65 4225 65 4225 

45 2025 50 2500 

55 3025 50 2500 

50 2500 48 2304 

63 3969 62 3844 

52 2704 54 2916 

∑P = 460 ∑P2 = 26948 ∑Q = 455 ∑Q2 = 26277 

 

𝑃̅ =  4608 =  57.5, 𝑄̅ =  4558 =  56.875 

 𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 𝑓𝑜𝑟 𝑃: 
𝜎𝑃 = √{∑𝑃2𝑛 − (𝑃̅)2} =  √{269488 − (57.5)2} =  √{3368.5 −  3306.25} =  √{62.25} =  7.8899 

𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑑𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 𝑓𝑜𝑟 𝑄: 
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𝜎𝑄 = √{∑𝑄2𝑛 − (𝑄̅)2} =  √{262778 − (56.875)2} =  √{3284.625 −  3234.7656} =  √{49.8594}=  7.0611 𝑺𝒕𝒖𝒅𝒆𝒏𝒕𝒔′𝒑𝒆𝒓𝒇𝒐𝒓𝒎𝒂𝒏𝒄𝒆 𝒘𝒂𝒔 𝒎𝒐𝒓𝒆 𝒄𝒐𝒏𝒔𝒊𝒔𝒕𝒆𝒏𝒕 𝒊𝒏 𝑻𝒆𝒔𝒕 𝑸 𝒕𝒉𝒂𝒏 𝒕𝒆𝒔𝒕 𝑷  𝒃𝒆𝒄𝒂𝒖𝒔𝒆 𝒕𝒉𝒆 𝒔𝒕𝒂𝒏𝒅𝒂𝒓𝒅 𝒅𝒆𝒗𝒊𝒂𝒕𝒊𝒐𝒏 𝒇𝒐𝒓 𝑸 𝒊𝒔 𝒍𝒆𝒔𝒔 𝒕𝒉𝒂𝒏 𝒕𝒉𝒂𝒕 𝒐𝒇 𝑷. 
(ii) 𝑆𝑝𝑒𝑎𝑟𝑚𝑎𝑛 𝑅𝑎𝑛𝑘 𝐶𝑜𝑟𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛 

P RP Q RQ d = (RP - RQ) d2 

70 1 68 1 0 0 

60 4 58 4 0 0 

65 2 65 2 0 0 

45 8 50 6.5 1.5 2.25 

55 5 50 6.5 -1.5 2.25 

50 7 48 8 -1 1 

63 3 62 3 0 0 

52 6 54 5 1 1 

     ∑ d2 = 6.5 

 

𝜌 =  1 − 6∑𝑑2𝑛(𝑛2 −  1) 

=  1 − 6 × 6.58(64 −  1) 
=  1 − 39504 =  1 −  0.07738  =  0.9226 

 𝑻𝒉𝒆𝒓𝒆 𝒊𝒔 𝒂 𝒉𝒊𝒈𝒉 𝒑𝒐𝒔𝒊𝒕𝒊𝒗𝒆 𝒄𝒐𝒓𝒓𝒆𝒍𝒂𝒕𝒊𝒐𝒏 𝒃𝒆𝒕𝒘𝒆𝒆𝒏 𝒕𝒆𝒔𝒕 𝑷 𝒂𝒏𝒅 𝒕𝒆𝒔𝒕 𝑸. (𝒊𝒊𝒊) 
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𝑃(𝑏𝑜𝑣𝑒 52 𝑖𝑛 𝑡𝑒𝑠𝑡 𝑄) =  58 =  0.625 ∴ 𝟔𝟐. 𝟓% 𝒐𝒇 𝒕𝒉𝒆 𝒍𝒆𝒂𝒓𝒏𝒆𝒓𝒔 𝒔𝒄𝒐𝒓𝒆𝒅 𝒂𝒃𝒐𝒗𝒆 𝟓𝟐. 


