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1. a) Evaluate ∫𝑥(1 − 𝑥)8 𝑑𝑥 by using a suitable substitution. 

b) Find the area of the region bounded by the curve 𝑦 = 𝑥 cos 𝑥 and 𝑥 − 𝑎𝑥𝑖𝑠 between 

𝑥 =  0 and 𝑥 =
𝜋

2
. Give your solution in term of 𝜋. 

2. Solve 
𝑑𝑦

𝑑𝑥
+ 2(𝑥 + 1)𝑦2 = 0, given that 𝑦 = 1 when 𝑥 =  1.  Express 𝑦 in terms of 𝑥. 

3. Use Newton-Raphson method to solve the equation 𝑒𝑥 − 𝑥 − 2 = 0 correct to four 

decimal places by taking 𝑥1 = 1 as the first approximation. 

4. An ellipse 𝐴𝑥2 + 𝑦2 + 𝐵𝑥 + 𝐶𝑦 + 1 = 0 passes through points (0,1), (1, −1) 𝑎𝑛𝑑 (2, 1). 

a) Find the equation of the ellipse in the standard form. Hence, state the centre and 

vertices of the ellipse. 

b) Find the foci of th ellipse. 

c) Sketch the graph of the ellipse. 

5. The line 𝐿1 and 𝐿2 passes through the point 𝑅(2, 4,−3) and 𝑆(8,−5, 9)in the direction 

of  2𝒊 − 3𝒋 + 4𝒌 𝑎𝑛𝑑 𝒊 − 2𝒋 + 3𝒌, respectively. 

a) State the equations for lines 𝐿1 and 𝐿2 in the vector form. Hence, calculate the 

acute angle between the lines 𝐿1 and 𝐿2. 

b) Find the equation of plane containing the line 𝐿1 and the point (7,−3, 5) in the 

Cartesian form. 

c) Determine whether the line 𝐿2 is parallel to the plane 𝑥 + 5𝑦 + 3𝑧 = 5. 

6. TABLE 1 shows the frequency distribution of the diameter of 100 pebbles which are 

measured to the nearest millimeter(mm). 

TABLE 1 

Diameter (mm) Frequency 

10 – 14 22 

15 – 19 20 

20 – 24 25 

25 – 29 15 

30 - 34 18 

 

Calculate the 

a) mean. 

b) mode. 

c) median. 
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7. A committee of 5 is to be selected from a group of 7 men and 6 women. How many 

different committees could be formed if 

a) there is no woman in the committee? 

b) a particular man must be in the committee and the remaining has equal number 

of men and women? 

c) at least 3 men are in the committee? 

8. The probabilities of events X and Y are given as 𝑃(𝑋) =
3

5
,  𝑃(𝑋′|𝑌) =

31

45
 and 

𝑃(𝑋 ∩ 𝑌) =
2

25
. 

a) Show that 𝑃(𝑌) =
9

35
 

b) Find 𝑃(𝑋 ∪ 𝑌′). 

9. A discrete random variable X has the probability distribution function 

𝑓(𝑥) = {

𝑥 + 1

16
,          𝑥 = 2, 3,4

𝑘𝑥,            𝑥 = 6, 8
0,                  𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

  

a) Show that 𝑘 =
1

56
 

b) Hence, calculate 𝑃(3 ≤ 𝑋 < 8). 

c) Determine the values of 𝐸(𝑋) and 𝑉𝑎𝑟(𝑋). Thus, evaluate 𝑉𝑎𝑟(√3 𝑋 − 1) 

10. The number of batteries sold at a service center on any particular day follows a Poisson distribution 

with mean 𝜆. 

a) If the probability of selling exactly 4 batteries divided by the probability of selling exactly 2 

batteries is 
225

12
, show that 𝜆 = 15. 

b) On any particular day, calculate the probability that the service center sells between 5 and 

14 batteries. 

c) Given that the probability of selling less than 𝑘 batteries on any particular day is 0.917, find 

the value of 𝑘. 

d) Find the probability that exactly 40 batteries are sold in 2 working days. Give your answer in 

four decimal places. 

 

 

END OF QUESTION PAPER 
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1. a) Evaluate ∫𝑥(1 − 𝑥)8 𝑑𝑥 by using a suitable substitution. 

b) Find the area of the region bounded by the curve 𝑦 = 𝑥 cos 𝑥 and 𝑥 − 𝑎𝑥𝑖𝑠 between 

𝑥 =  0 and 𝑥 =
𝜋

2
. Give your solution in term of 𝜋. 

 

SOLUTION 

(a) ∫𝑥(1 − 𝑥)8 𝑑𝑥 

𝑢 = 1 − 𝑥 ➔ 𝑥 = 1 − 𝑢 

𝑑𝑢

𝑑𝑥
= −1 

𝑑𝑥 = −𝑑𝑢 

∫𝑥(1 − 𝑥)8 𝑑𝑥 = ∫(1 − 𝑢)𝑢8(−𝑑𝑢) 

= −∫(1 − 𝑢)𝑢8𝑑𝑢 

= −∫𝑢8 − 𝑢9𝑑𝑢 

= −[
𝑢9

9
−

𝑢10

10
] + 𝐶 

= −[
(1 − 𝑥)9

9
−

(1 − 𝑥)10

10
] + 𝐶 

=
(1 − 𝑥)10

10
−

(1 − 𝑥)9

9
+ 𝐶 
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(b)  

 

𝐴𝑟𝑒𝑎 = ∫ 𝑥 cos 𝑥

𝜋
2

0

 𝑑𝑥 

 

∫𝑥 cos 𝑥  𝑑𝑥 

 

𝑢 = 𝑥 

𝑑𝑢

𝑑𝑥
= 1 

𝑑𝑢 = 𝑑𝑥 

𝑑𝑣 = cos 𝑥  𝑑𝑥 

∫𝑑𝑣 = ∫cos 𝑥  𝑑𝑥 

𝑣 = sin 𝑥 

 

∫𝑢  𝑑𝑣 = 𝑢𝑣 − ∫𝑣  𝑑𝑢 

 

𝐴𝑟𝑒𝑎 = (𝑥)(sin 𝑥) − ∫(sin 𝑥) (𝑑𝑥) 

= 𝑥 sin 𝑥 − (− cos 𝑥) 

= 𝑥 sin 𝑥 + cos 𝑥 

 

𝐴𝑟𝑒𝑎 = ∫ 𝑥 cos 𝑥

𝜋
2

0

 𝑑𝑥 

= [𝑥 sin 𝑥 + cos 𝑥]
0

𝜋
2  

 

= [
𝜋

2
sin (

𝜋

2
) + cos (

𝜋

2
)] − [0 sin 0 + cos(0)] 

= [
𝜋

2
+ 0] − [0 + 1] 

=
𝜋

2
− 1  𝑢𝑛𝑖𝑡2  
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2. Solve 
𝑑𝑦

𝑑𝑥
+ 2(𝑥 + 1)𝑦2 = 0, given that 𝑦 = 1 when 𝑥 =  1.  Express 𝑦 in terms of 𝑥. 

 

SOLUTION 

𝑑𝑦

𝑑𝑥
+ 2(𝑥 + 1)𝑦2 = 0 

 

𝑑𝑦

𝑑𝑥
= −2(𝑥 + 1)𝑦2 

𝑦−2𝑑𝑦 = −2(𝑥 + 1)𝑑𝑥 

∫𝑦−2𝑑𝑦 = −2∫(𝑥 + 1)𝑑𝑥 

𝑦−1

−1
= −2(

𝑥2

2
+ 𝑥) + 𝐶 

−
1

𝑦
= −𝑥2 − 2𝑥 + 𝐶 

 

𝑊ℎ𝑒𝑛 𝑥 = 1, 𝑦 = 1 

−
1

1
= −12 − 2(1) + 𝐶 

−1 = −1 − 2 + 𝐶 

𝐶 = 2 

−
1

𝑦
= −𝑥2 − 2𝑥 + 2 

 

−1 = (−𝑥2 − 2𝑥 + 2)𝑦 

𝑦 =
1

𝑥2 + 2𝑥 − 2
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3. Use Newton-Raphson method to solve the equation 𝑒𝑥 − 𝑥 − 2 = 0 correct to four 

decimal places by taking 𝑥1 = 1 as the first approximation. 

 

SOLUTION 

𝑒𝑥 − 𝑥 − 2 = 0 

𝑓(𝑥) = 𝑒𝑥 − 𝑥 − 2 

𝑓′(𝑥) = 𝑒𝑥 − 1 

𝑥𝑛+1 = 𝑥𝑛 −
𝑓(𝑥)

𝑓′(𝑥)
 

𝑥𝑛+1 = 𝑥𝑛 −
𝑒𝑥 − 𝑥 − 2

𝑒𝑥 − 1
 

 

𝑥1 = 1 

𝑥2 = 1 −
𝑒1 − 1 − 2

𝑒1 − 1
= 1.16395 

𝑥3 = 1.16395 −
𝑒1.16395 − 1.16395 − 2

𝑒1.163951 − 1
= 1.14642 

𝑥4 = 1.14642 −
𝑒1.14642 − 1.14642 − 2

𝑒1.14642 − 1
= 1.14619 

𝑥4 = 1.14619 −
𝑒1.14619 − 1.14619 − 2

𝑒1.14619 − 1
= 1.14619 

 

∴ 𝑥 = 1.1462 
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4. An ellipse 𝐴𝑥2 + 𝑦2 + 𝐵𝑥 + 𝐶𝑦 + 1 = 0 passes through points (0,1), (1, −1) 𝑎𝑛𝑑 (2, 1). 

a) Find the equation of the ellipse in the standard form. Hence, state the centre and 

vertices of the ellipse. 

b) Find the foci of th ellipse. 

c) Sketch the graph of the ellipse. 

 

SOLUTION 

𝐴𝑥2 + 𝑦2 + 𝐵𝑥 + 𝐶𝑦 + 1 = 0 

𝐴𝑡 (0,1) 

𝐴(02) + 12 + 𝐵0 + 𝐶(1) + 1 = 0 

𝐶 = −2 

 

𝐴𝑡 (1,−1) 𝑎𝑛𝑑 𝐶 = −2  

𝐴(12) + (−1)2 + 𝐵(1) + (−2)(−1) + 1 = 0 

𝐴 + 1 + 𝐵 + 2 + 1 = 0 

𝐴 + 𝐵 = −4  ……………….  (1) 

 

𝐴𝑡 (2,1) 𝑎𝑛𝑑 𝐶 = −2 

𝐴(2)2 + (1)2 + 𝐵(2) + (−2)(1) + 1 = 0 

4𝐴 + 1 + 2𝐵 − 2 + 1 = 0 

4𝐴 + 2𝐵 = 0  ………………..  (2) 

(1)𝑋2 

2𝐴 + 2𝐵 = −8 ………………..  (3) 

(2) − (3) 

2𝐴 = 8 

𝐴 = 4 

𝐵 = −8 

 

𝑇ℎ𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑒𝑙𝑙𝑖𝑝𝑠𝑒: 

4𝑥2 + 𝑦2 − 8𝑥 − 2𝑦 + 1 = 0 

4𝑥2 − 8𝑥 + 𝑦2 − 2𝑦 = −1 

4(𝑥2 − 2𝑥) + (𝑦2 − 2𝑦) = −1 

4(𝑥2 − 2𝑥 + 12 − 12) + (𝑦2 − 2𝑦 + 12 − 12) = −1 
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4[(𝑥 − 1)2 − 1] + [(𝑦 − 1)2 − 1] = −1 

4(𝑥 − 1)2 − 4 + (𝑦 − 1)2 − 1 = −1 

4(𝑥 − 1)2 + (𝑦 − 1)2 = 4 

4(𝑥 − 1)2

4
+

(𝑦 − 1)2

4
=

4

4
 

(𝑥 − 1)2

12
+

(𝑦 − 1)2

22
= 1 

 

 

𝑎 = 1, 𝑏 = 2, ℎ = 1, 𝑘 = 1 

𝐶𝑒𝑛𝑡𝑟𝑒: 𝐶(ℎ, 𝑘) = 𝐶(1,1) 

𝑉𝑒𝑟𝑡𝑖𝑐𝑒𝑠: 𝑉(ℎ, 𝑘 ± 𝑏) ⇒ 𝑉1(1,1 + 2), 𝑉2(1,1 − 2) 

𝑉1(1,3), 𝑉2(1,−1) 

 

(4b) 

𝑐 = √22 − 12 = √3 

𝐹𝑜𝑐𝑖: 𝐹(ℎ, 𝑘 ± 𝑐) = 𝐹(1,1 ± √3) 

 

(4c) 

 

 

 

 

 

 

 

 

 

 

 

 

 

𝑺𝒕𝒂𝒏𝒅𝒂𝒓𝒅 𝑬𝒒𝒖𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝑬𝒍𝒍𝒊𝒑𝒔𝒆 

(𝑥 − ℎ)2

𝑎2
+

(𝑦 − 𝑘)2

𝑏2
= 1 

 

𝑥 

𝑦 

𝐶(1,1) 

𝑉2(1, −1) 

𝑉1(1,3) 

𝐹1(1,1 + √3) 

𝐹2(, 1,1 − √3) 
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5. The line 𝐿1 and 𝐿2 passes through the point 𝑅(2, 4,−3) and 𝑆(8,−5, 9)in the direction 

of  2𝒊 − 3𝒋 + 4𝒌 𝑎𝑛𝑑 𝒊 − 2𝒋 + 3𝒌, respectively. 

a) State the equations for lines 𝐿1 and 𝐿2 in the vector form. Hence, calculate the 

acute angle between the lines 𝐿1 and 𝐿2. 

b) Find the equation of plane containing the line 𝐿1 and the point (7,−3, 5) in the 

Cartesian form. 

c) Determine whether the line 𝐿2 is parallel to the plane 𝑥 + 5𝑦 + 3𝑧 = 5. 

 

SOLUTION 

(5a) 

𝐿1:  𝒂𝟏 = 2𝒊 + 4𝒋 − 3𝒌;             𝒗𝟏 = 2𝒊 − 3𝒋 + 4𝒌 

𝐿2:  𝒂𝟐 = 8𝒊 − 5𝒋 + 9𝒌;             𝒗𝟐 = 𝒊 − 2𝒋 + 3𝒌 

𝒓 = 𝒂 + 𝑡𝒗 

𝑬𝒒𝒖𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝑳𝟏 𝒂𝒏𝒅 𝑳𝟐 

𝐿1:  𝒓𝟏 = (2𝒊 + 4𝒋 − 3𝒌) + 𝑡1( 2𝒊 − 3𝒋 + 4𝒌)            

𝐿2:  𝒓𝟐 = (8𝒊 − 5𝒋 + 9𝒌) + 𝑡2( 𝒊 − 2𝒋 + 3𝒌) 

 

𝑨𝒏𝒈𝒍𝒆 𝒃𝒆𝒕𝒘𝒆𝒆𝒏 𝑳𝟏 𝒂𝒏𝒅 𝑳𝟐(𝜽) 

𝑪𝒐𝒔 𝜽 =
 𝒗𝟏.  𝒗𝟐

| 𝒗𝟏|| 𝒗𝟐|
 

𝐶𝑜𝑠 𝜃 =
(2𝑖 − 3𝑗 + 4𝑘). (𝑖 − 2𝑗 + 3𝑘)

|2𝑖 − 3𝑗 + 4𝑘||𝑖 − 2𝑗 + 3𝑘|
 

=
(2)(1) + (−3)(−2) + (4)(3)

√(2)2 + (−3)2 + (4)2√(1)2 + (−2)2 + (3)2
 

=
20

√29√14
 

= 0.9926 

𝜃 = 𝑐𝑜𝑠−1(0.9926) 

= 6.98° 
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(5b) 

 

 

 

 

 

 

 

 

 

𝑬𝒒𝒖𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒑𝒍𝒂𝒏𝒆 

𝒓. 𝒏 = 𝒂. 𝒏 

 

𝒂 = 7𝒊 − 3𝒋 + 5𝒌 

𝒏 = 𝒗 𝒙 𝑨𝑩⃗⃗⃗⃗⃗⃗  

𝒗 = 2𝒊 − 3𝒋 + 4𝒌 

𝑨𝑩⃗⃗⃗⃗⃗⃗ = 𝑶𝑩⃗⃗⃗⃗ ⃗⃗ − 𝑶𝑨⃗⃗⃗⃗⃗⃗  

= (7𝒊 − 3𝒋 + 5𝒌) − (2𝒊 + 4𝒋 − 3𝒌) 

= (𝟓𝒊 − 𝟕𝒋 + 8𝒌) 

𝒏 = |
𝒊 𝒋 𝒌
𝟐 −𝟑 𝟒
𝟓 −𝟕 𝟖

| 

= (−24 + 28)𝒊 − (16 − 20)𝒋 + (−14 + 15)𝒌 

= 4𝒊 + 4𝒋 + 𝒌 

 

𝑬𝒒𝒖𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒑𝒍𝒂𝒏𝒆 

𝒓. 𝒏 = 𝒂. 𝒏 

(𝑥𝒊 + 𝑦𝒋 + 𝑧𝒌). (4𝒊 + 4𝒋 + 𝒌) = (7𝒊 − 3𝒋 + 5𝒌). (4𝒊 + 4𝒋 + 𝒌) 

4𝑥 + 4𝑦 + 𝑧 = 28 − 12 + 5 

4𝑥 + 4𝑦 + 𝑧 = 21 

 

 

 

𝐿1 𝐵(7,−3,5) 

𝐴(2,4, −3) 

𝑣(2,−3,4) 

𝑛 
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(5c)  

 

 

 

 

 

 

 

𝐹𝑟𝑜𝑚 𝑡ℎ𝑒 𝑑𝑖𝑎𝑔𝑟𝑎𝑚, 𝑖𝑓 𝑳𝟐 𝑖𝑠 𝑝𝑎𝑟𝑎𝑙𝑙𝑒𝑙 𝑡𝑜 𝑳𝟑, 𝑡ℎ𝑒𝑛 𝒗 𝑚𝑢𝑠𝑡 𝑏𝑒 𝑝𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟 𝑡𝑜 𝒏 

𝒗 = 𝒊 − 2𝒋 + 3𝒌 

𝒏 = 𝒊 + 5𝒋 + 3𝒌 

𝒗. 𝒏 = (𝒊 − 2𝒋 + 3𝒌). (𝒊 + 5𝒋 + 3𝒌) 

= 𝟏 − 𝟏𝟎 + 𝟗 

= 𝟎 

 

𝑺𝒊𝒏𝒄𝒆 𝒗. 𝒏 = 𝟎, 𝒕𝒉𝒆𝒓𝒆 𝒇𝒐𝒓 𝒍𝒊𝒏𝒆 𝑳𝟏 𝒊𝒔 𝒑𝒂𝒓𝒂𝒍𝒍𝒆𝒍 𝒕𝒐 𝒕𝒉𝒆 𝒑𝒍𝒂𝒏𝒆 𝒙 + 𝟓𝒚 + 𝟑𝒛 = 𝟓. 

 

 

 

 

 

 

 

 

 

 

𝑛 𝐿3: 𝑥 + 5𝑦 + 3𝑧

= 5 

𝑣 

𝐿2 
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6. TABLE 1 shows the frequency distribution of the diameter of 100 pebbles which are 

measured to the nearest milliType equation here.meter(mm). 

TABLE 1 

Diameter (mm) Frequency 

10 – 14 22 

15 – 19 20 

20 – 24 25 

25 – 29 15 

30 - 34 18 

 

Calculate the 

a) mean. 

b) mode. 

c) median. 

 

SOLUTION 

Diameter 

(mm) 

Class Boundary Mid Point 

(x) 

Frequency 

(f) 

Cummulative 

Frequency 

(F) 

10 – 14 9.5 – 14.5 12 22 22 

15 – 19 14.5 – 19.5 17 20 42 

20 – 24 19.5 – 24.5 22 25 67 

25 – 29 24.5 – 29.5 27 15 82 

30 - 34 30.5 – 34.5 32 18 100 

∑𝒇 100  

 

(6a) 

𝑀𝑒𝑎𝑛 =
∑𝑓𝑥

∑𝑓
 

𝑀𝑒𝑎𝑛 =
(12)(22) + (17)(20) + (22)(25) + (27)(15) + (32)(18)

100
 

=
2135

100
 

= 21.35 
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(6b) 

𝑀𝑜𝑑𝑒 = 𝐿𝑚 + [
𝑑1

𝑑1 + 𝑑2
] 𝐶 

𝑀𝑜𝑑𝑒 = 19.5 + [
5

5 + 10
] 5 

= 21.17 

 

(6c) 

𝑀𝑒𝑑𝑖𝑎𝑛 = 𝐿𝑚 + [

𝑛
2

− 𝐹𝑘−1

𝑓𝑘
] 𝐶 

𝑀𝑒𝑑𝑖𝑎𝑛 = 19.5 + [

100
2

− 42

25
] 5 

= 21.1 
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7. A committee of 5 is to be selected from a group of 7 men and 6 women. How many 

different committees could be formed if 

a) there is no woman in the committee? 

b) a particular man must be in the committee and the remaining has equal number 

of men and women? 

c) at least 3 men are in the committee? 

 

SOLUTION 

(7a) 

 𝑖𝑓 𝑡ℎ𝑒𝑟𝑒 𝑖𝑠 𝑛𝑜 𝑤𝑜𝑚𝑎𝑛 𝑖𝑛 𝑡ℎ𝑒 𝑐𝑜𝑚𝑚𝑖𝑡𝑡𝑒𝑒. 

𝐶5
7 𝐶0

6 =21 

 

(7b) 

𝐶1
1 𝑥 𝐶2

6 𝑥 𝐶2
6 = 225 

 

(7c) 

𝐴𝑡 𝑙𝑒𝑎𝑠𝑡 3 𝑚𝑒𝑛 𝑖𝑛 𝑡ℎ𝑒 𝑐𝑜𝑚𝑚𝑖𝑡𝑡𝑒𝑒. 

Men Women Total 

3 2 𝐶3
7 𝐶2

6 = 525 

4 1 𝐶4
7 𝐶1

6 =210 

5 0 𝐶5
7 𝐶0

6 =21 

Total 756 

 

The number of different committee could be formed = 756 
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8. The probabilities of events X and Y are given as 𝑃(𝑋) =
3

5
,  𝑃(𝑋′|𝑌) =

31

45
 and 

𝑃(𝑋 ∩ 𝑌) =
2

25
. 

a) Show that 𝑃(𝑌) =
9

35
 

b) Find 𝑃(𝑋 ∪ 𝑌′). 

 

SOLUTION 

(8a) 

𝑃(𝑋) =
3

5
 𝑃(𝑋 ∩ 𝑌) =

2

25
 

 

 

𝑃(𝑋′|𝑌) =
31

45
 

𝑃(𝑋′ ∩ 𝑌)

𝑃(𝑌)
=

31

45
 

𝑃(𝑌) − 𝑃(𝑋 ∩ 𝑌)

𝑃(𝑌)
=

31

45
 

𝑃(𝑌) −
2
25

𝑃(𝑌)
=

31

45
 

1 −

2
25

𝑃(𝑌)
=

31

45
 

2
25

𝑃(𝑌)
= 1 −

31

45
 

2
25

𝑃(𝑌)
=

14

45
 

𝑃(𝑌) =
2

25
𝑥
45

14
 

𝑃(𝑌) =
9

35
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(8b) 

𝑃(𝑋 ∪ 𝑌′) = 𝑃(𝑋) + 𝑃(𝑌′) − 𝑃(𝑋 ∩ 𝑌′) 

 

𝑃(𝑌′) = 1 − 𝑃(𝑌) = 1 −
9

35
=

26

35
 

𝑃(𝑋 ∩ 𝑌′) = 𝑃(𝑋) − 𝑃(𝑋 ∩ 𝑌) =
3

5
−

2

25
=

13

25
 

 

𝑃(𝑋 ∪ 𝑌′) =
3

5
+

26

35
−

13

25
 

=
144

175
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9. A discrete random variable X has the probability distribution function 

𝑓(𝑥) = {

𝑥 + 1

16
,          𝑥 = 2, 3,4

𝑘𝑥,            𝑥 = 6, 8
0,                  𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

  

a) Show that 𝑘 =
1

56
 

b) Hence, calculate 𝑃(3 ≤ 𝑋 < 8). 

c) Determine the values of 𝐸(𝑋) and 𝑉𝑎𝑟(𝑋). Thus, evaluate 𝑉𝑎𝑟(√3 𝑋 − 1) 

 

SOLUTION 

 

 

𝑓(𝑥) = {

𝑥 + 1

16
,          𝑥 = 2, 3,4

𝑘𝑥,            𝑥 = 6, 8
0,                  𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

 

 

𝑥 2 3 4 6 8 

𝑃(𝑋 = 𝑥) 
3

16
 

4

16
 

5

16
 6𝑘 8𝑘 

 

(9a) 

∑𝑃(𝑋 = 𝑥) = 1 

3

16
+

4

16
+

5

16
+ 6𝑘 + 8𝑘 = 1 

12

16
+ 14𝑘 = 1 

14𝑘 =
1

4
 

𝑘 =
1

56
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(9b) 

𝑥 2 3 4 6 8 

𝑃(𝑋 = 𝑥) 
3

16
 

4

16
 

5

16
 

3

28
 

1

7
 

 

𝑃(3 ≤ 𝑋 < 8) = 𝑃(𝑋 = 3) + 𝑃(𝑋 = 4) + 𝑃(𝑋 = 6) 

=
4

16
+

5

16
+

3

28
 

=
75

112
 

 

(9c) 

𝐸(𝑋) = ∑𝑥 𝑃(𝑋 = 𝑥) 

𝐸(𝑋) = (2) (
3

16
) + (3) (

4

16
) + (4) (

5

16
) + (6) (

3

28
) + (8) (

1

7
) 

=
233

56
 

 

 

𝐸(𝑋2) = ∑𝑥2 𝑃(𝑋 = 𝑥) 

𝐸(𝑋2) = (2)2 (
3

16
) + (3)2 (

4

16
) + (4)2 (

5

16
) + (6)2 (

3

28
) + (8)2 (

1

7
) 

= 21 

 

𝑉𝑎𝑟(𝑋) = 𝐸(𝑋2) − [𝐸(𝑋)]2 

= 21 − (
233

56
)
2

 

= 3.688 

 

𝑉𝑎𝑟(𝑎𝑥 + 𝑏) = 𝑎2𝑉𝑎𝑟(𝑥) 

𝑉𝑎𝑟(√3𝑥 − 1) = √3
2
𝑥 3.688 

= 11.065 
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10. The number of batteries sold at a service center on any particular day follows a Poisson distribution 

with mean 𝜆. 

a) If the probability of selling exactly 4 batteries divided by the probability of selling exactly 2 

batteries is 
225

12
, show that 𝜆 = 15. 

b) On any particular day, calculate the probability that the service center sells between 5 and 

14 batteries. 

c) Given that the probability of selling less than 𝑘 batteries on any particular day is 0.917, find 

the value of 𝑘. 

d) Find the probability that exactly 40 batteries are sold in 2 working days. Give your answer in 

four decimal places. 

 

SOLUTION 

(10a) 

For Poisson Distribution 

𝑃(𝑋 = 𝑥) =
𝑒−𝜆𝜆𝑥

𝑥!
 

 

𝑃(𝑋 = 4)

𝑃(𝑋 = 2)
=

225

12
 

 

𝑒−𝜆𝜆4

4!
𝑒−𝜆𝜆2

2!

=
225

12
 

 

(
𝑒−𝜆𝜆4

4!
) (

2!

𝑒−𝜆𝜆2
) =

225

12
 

𝜆2

12
=

225

12
 

𝜆2 = 225 

𝜆 = 15 

 

(10b) 

𝑋~𝑃𝑜(15) 

𝑃(5 < 𝑋 < 14) = 𝑃(𝑋 ≥ 6) − 𝑃(𝑋 ≥ 14) 

= 0.9975 − 0.6368 

= 0.3604 
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(10c) 

𝑃(𝑋 < 𝑘) = 0.917 

1 − 𝑃(𝑋 ≥ 𝑘) = 0.917 

𝑃(𝑋 ≥ 𝑘) = 0.0830 

 

From statistical table: 

𝑘 = 21 

 

(10d) 

𝑋~𝑃𝑜(30) 

𝑃(𝑋 = 40) =
𝑒−30(30)40

40!
 

= 0.0139 


