
Solutions to SBA Unit 2 Test 3 (2013) 

1. i) 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑎𝑟𝑟𝑎𝑛𝑔𝑒𝑚𝑒𝑛𝑡𝑠 =
12!

2!2!3!4!
 (1) 

= 831600  (1)   [2] 

 

ii) 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑎𝑟𝑟𝑎𝑛𝑔𝑒𝑚𝑒𝑛𝑡𝑠 =
6!

2!4!
×

6!

2!3!
   (1) 

= 900   (1)              [2] 

 

iii) 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑤𝑎𝑦𝑠 𝑜𝑓 𝑠𝑒𝑙𝑒𝑐𝑡𝑖𝑛𝑔 4 ℎ𝑜𝑢𝑠𝑒𝑠 

= 𝐶1 ×2 𝐶1 ×3 𝐶2
7     (1) 

= 2 × 3 × 21 

= 126   (1)               [2] 

2. a) 

 

  b)   (i) 𝑃(𝐵𝑖𝑙𝑙 𝑡𝑟𝑎𝑣𝑒𝑙𝑠 𝑏𝑦 𝑓𝑜𝑜𝑡 𝑎𝑛𝑑 𝑖𝑠 𝑙𝑎𝑡𝑒) 

= (
1

3
×

1

10
) (1) 

=
1

30
 (1)                [2] 

 

 

(ii) 𝑃(𝐵𝑖𝑙𝑙 𝑖𝑠 𝑛𝑜𝑡 𝑙𝑎𝑡𝑒) 

= (
1

2
×

4

5
) + (

1

6
×

3

5
) + (

1

3
×

9

10
)     (1) 

=
4

5
      (1)                        [2] 

 

c) 𝑃(𝐵𝑖𝑙𝑙 𝑑𝑜𝑒𝑠 𝑛𝑜𝑡 𝑡𝑟𝑎𝑣𝑒𝑙𝑠 𝑜𝑛 𝑓𝑜𝑜𝑡|𝐵𝑖𝑙𝑙 𝑖𝑠 𝑙𝑎𝑡𝑒) 

=
(
1
2 ×

1
5
) + (

1
6 ×

2
5
)  (1)

1 −
4
5
    (1)

 

=
1

6
÷

1

5
 

=
5

6
   (1)                                          [3] 

 

 

3. a) 𝑦 = 𝑥𝑧 

𝑑𝑦

𝑑𝑥
= 𝑥

𝑑𝑧

𝑑𝑥
+ 𝑧          (1) 

𝑑2𝑦

𝑑𝑥2
= 𝑥

𝑑2𝑧

𝑑𝑥2
+

𝑑𝑧

𝑑𝑥
+

𝑑𝑧

𝑑𝑥
   (1) = 𝑥

𝑑2𝑧

𝑑𝑥2
+ 2(

𝑑𝑧

𝑑𝑥
)    (1) 

1

𝑥

𝑑2𝑦

𝑑𝑥2
+ (

6

𝑥
−

2

𝑥2
)
𝑑𝑦

𝑑𝑥
+ (

9

𝑥
−

6

𝑥2
+

2

𝑥3
) 𝑦 = 169 sin 2𝑥 

1

𝑥
(𝑥

𝑑2𝑧

𝑑𝑥2
+ 2(

𝑑𝑧

𝑑𝑥
)) + (

6

𝑥
−

2

𝑥2
) (𝑥

𝑑𝑧

𝑑𝑥
+ 𝑧)

+ (
9

𝑥
−

6

𝑥2
+

2

𝑥3
) 𝑥𝑧 = 169 sin2𝑥    (1) 

𝑑2𝑧

𝑑𝑥2
+

2

𝑥

𝑑𝑧

𝑑𝑥
+ 6

𝑑𝑧

𝑑𝑥
+

6𝑧

𝑥
−

2

𝑥

𝑑𝑧

𝑑𝑥
 −

2𝑧

𝑥2
+ 9𝑧 −

6𝑧

𝑥
+

2𝑧

𝑥2

= 169 sin 2𝑥      (1) 

𝑑2𝑧

𝑑𝑥2
+ 6

𝑑𝑧

𝑑𝑥
 + 9𝑧 = 169 sin 2𝑥  as required   (1)  [6] 

 

b) 𝑚2 + 6𝑚 + 9 = 0 

(𝑚 + 3)(𝑚 + 3) = 0  (1) 

𝑚 = −3 𝑜𝑟 𝑚 = −3  (1) 

𝐶. 𝐹. 𝑖𝑠 𝑦 = (𝐴𝑥 + 𝐵)𝑒−3𝑥   (1)             [3] 

𝑃(𝐶) =
1

2
 

𝑃(𝐿 ) =
4

5
  (1) 

𝑃(𝐿) =
1

5
 

𝑃(𝐿) =
2

5
 

𝑃(𝐿 ) =
3

5
   (1) 

𝑃(𝐹) =
1

3
  (1) 

𝑃(𝐿) =
1

10
 

𝑃(𝐿 ) =
9

10
 

𝑃(𝐵) =
1

6
 [3] 



c) i) 𝑧 = 𝑝𝑠𝑖𝑛 2𝑥 + 𝑞𝑐𝑜𝑠 2𝑥 

𝑑𝑧

𝑑𝑥
= 2𝑝𝑐𝑜𝑠 2𝑥 − 2𝑞𝑠𝑖𝑛 2𝑥  (1) 

𝑑2𝑧

𝑑𝑥2
= −4𝑝𝑠𝑖𝑛 2𝑥 − 4𝑞𝑐𝑜𝑠 2𝑥  (1) 

𝑑2𝑧

𝑑𝑥2
+ 6

𝑑𝑧

𝑑𝑥
 + 9𝑧 = 169 sin2𝑥 

 

−4𝑝𝑠𝑖𝑛 2𝑥 − 4𝑞𝑐𝑜𝑠 2𝑥 + 6(2𝑝𝑐𝑜𝑠 2𝑥 − 2𝑞𝑠𝑖𝑛 2𝑥)  

+ 9(𝑝𝑠𝑖𝑛 2𝑥 + 𝑞𝑐𝑜𝑠 2𝑥)

= 169 sin 2𝑥 (1) 

 

−4𝑝𝑠𝑖𝑛 2𝑥 − 4𝑞𝑐𝑜𝑠 2𝑥 + 12𝑝𝑐𝑜𝑠 2𝑥 − 12𝑞𝑠𝑖𝑛 2𝑥 

+ 9𝑝𝑠𝑖𝑛 2𝑥 + 9𝑞𝑐𝑜𝑠 2𝑥 = 169 sin2𝑥 (1) 

 

−4𝑝 − 12𝑞 + 9𝑝 = 169 −4𝑞 + 12𝑝 + 9𝑞 = 0  

5𝑝 − 12𝑞 = 169  (1)  12𝑝 + 5𝑞 = 0  (1) 

 

60𝑝 − 144𝑞 = 2028 

60𝑝 + 25𝑞 = 0 

−169𝑞 = 2028 

𝑞 = −12  (1) 

12𝑝 − 60 = 0 

𝑝 = 5  (1)            [8] 

 

ii.  𝑧 = (𝐴𝑥 + 𝐵)𝑒−3𝑥 + 5 sin2𝑥 − 12 cos 2𝑥 (1)          [1]  

  

iii. −10 = (𝐴(0) + 𝐵)𝑒0 + 5 sin0 − 12 cos 0   (1) 

2 = 𝐵  (1) 

𝑑𝑧

𝑑𝑥
= −3(𝐴𝑥 + 𝐵)𝑒−3𝑥 + 𝐴𝑒−3𝑥 + 10 cos 2𝑥

+ 24 sin 2𝑥  (1) 

5 = −3(𝐴(0) + 𝐵)𝑒0 + 𝐴𝑒0 + 10cos 0 + 24 sin0   (1) 

−5 = −3𝐵 + 𝐴 

−5 = −3(2) + 𝐴 

1 = 𝐴                (1)                                      

 𝑧 = (𝑥 + 2)𝑒−3𝑥 + 5 sin 2𝑥 − 12 cos 2𝑥(1)                 [6] 

iv. 
𝑦

𝑥
= (𝑥 + 2)𝑒−3𝑥 + 5 sin2𝑥 − 12 cos2𝑥 (1) 

𝑦 = 𝑥(𝑥 + 2)𝑒−3𝑥 + 5𝑥 sin2𝑥 − 12𝑥 cos 2𝑥      (1)      [2]  

 

4. a)  |
𝑥 2 3
2 𝑥 3
2 3 𝑥

| = 0 

𝑥 |
𝑥 3
3 𝑥

| − 2 |
2 3
3 𝑥

| + 2 |
2 3
𝑥 3

| = 0   (1) 

𝑥(𝑥2 − 9) − 2(2𝑥 − 9) + 2(6 − 3𝑥) = 0   (1) 

𝑥3 − 9𝑥 − 4𝑥 + 18 + 12 − 6𝑥 = 0    

𝑥3 − 19𝑥 + 30 = 0   (1) 

(𝑥 − 2)(𝑥2 + 2𝑥 − 15) = 0  (1) 

(𝑥 − 2)(𝑥 − 3)(𝑥 + 5) = 0   

𝑥 = 2(1) 𝑜𝑟 𝑥 = −5(1) 𝑜𝑟 𝑥 = 3(1)    [7] 

 

b) i)  2𝐴 + 𝐵 + 𝐶 = 180 (1) 

𝐴 + 3𝐵 + 2𝐶 = 300 (1) 

2𝐴 + 𝐵 + 2𝐶 = 240 (1)                                          [3] 

 

(
2 1 1
1 3 2
2 1 2

|
180
300
240

) (1)               [1] 

2𝑟2−𝑟1
𝑟3 − 𝑟1

(
2 1 1
0 5 3
0 0 1

|
180
420
60

)
(1)
(1)

               [2] 

 

𝐶 = 60  (1) 

5𝐵 + 3𝐶 = 420 

5𝐵 + 180 = 420 (1) 

𝐵 = 48  (1) 

2𝐴 + 𝐵 + 𝐶 = 180 

2𝐴 + 48 + 60 = 180   (1) 

𝐴 = 36  (1)                                                [5] 


