
Solutions to SBA Unit 2 Test 3 (2016) 

Question 1 

i.  

(a) no. of 4 digit numbers = 𝑃4
9 (1) = 3024(1)[2] 

(b) no. of odd 4 digit numbers = 8 × 7 × 6 × 5(1) 

= 1680(1)     [2] 

ii.  

(a) include at least 3 odd digits 

= ( 𝐶3
5 × 𝐶1

4 )(1) + 𝐶4
5 (1) 

= (10 × 4) + 5 

= 45(1) 

no. of choices of 4 digits = 𝐶4
9 (1) = 126(1) 

P(include at least 3 odd digits) =
45

126
 

=
5

14
(1) [6] 

(b) numbers that add to 28 are 9,8,7,4  or 9,8,6,5(1) 

P(add up to 28) =
2

126
(1) =

1

63
(1)      [3] 

 

Question 2 

𝑥
𝑑𝑦

𝑑𝑥
+ 2𝑦 = 10𝑥2 

𝑑𝑦

𝑑𝑥
+
2

𝑥
𝑦 = 10𝑥          (1) 

𝐼 = 𝑒∫
2
𝑥
  𝑑𝑥                 (1) 

= 𝑒2ln𝑥                   (1) 

= 𝑥2                        (1) 

∫(𝑥2
𝑑𝑦

𝑑𝑥
+ 2𝑥𝑦) 𝑑𝑥 = ∫10𝑥3  𝑑𝑥 (1) 

𝑥2𝑦 =
5

2
𝑥4 + 𝑐                  (1) 

𝑦 =
5

2
𝑥2 +

𝑐

𝑥2
                (1)        [7] 

3 =
5

2
+ 𝑐               (1) 

1

2
= 𝑐                       (1) 

𝑦 =
5

2
𝑥2 +

1

2𝑥2
          (1)             [3] 

 

Question 3 

𝑑2𝑦

𝑑𝑥2
+ 5

𝑑𝑦

𝑑𝑥
+ 6𝑦 = 𝑒−𝑥 

𝑚2 + 5𝑚 + 6 = 0                     (1) 

(𝑚 + 2)(𝑚 + 3) = 0               (1) 

𝑚 = −2    𝑚 = −3                   (1) 

𝐶. 𝐹. 𝑖𝑠 𝑦 = 𝐴𝑒−2𝑥 + 𝐵𝑒−3𝑥           (1)   [4] 

𝑙𝑒𝑡 𝑃. 𝐼. 𝑏𝑒 𝑦 = 𝑝𝑒−𝑥                     (1) 

𝑑𝑦

𝑑𝑥
= −𝑝𝑒−𝑥                (1) 

𝑑2𝑦

𝑑𝑥2
= 𝑝𝑒−𝑥                  (1) 

𝑝𝑒−𝑥 − 5𝑝𝑒−𝑥 + 6𝑝𝑒−𝑥 = 𝑒−𝑥  (1) 

2𝑝 = 1 

𝑝 =
1

2
                          (1) 

𝑃. 𝐼. 𝑖𝑠 𝑦 =
1

2
𝑒−𝑥                    (1)  [6] 

𝐺. 𝑆. 𝑖𝑠 𝑦 = 𝐴𝑒−2𝑥 + 𝐵𝑒−3𝑥 +
1

2
𝑒−𝑥(1)   [1] 

0 = 𝐴 + 𝐵 +
1

2
 

𝐴 + 𝐵 = −
1

2
                 (1) 

𝑑𝑦

𝑑𝑥
= −2𝐴𝑒−2𝑥 − 3𝐵𝑒−3𝑥 −

1

2
𝑒−𝑥(1) 



0 = −2𝐴 − 3𝐵 −
1

2
 

2𝐴 + 3𝐵 = −
1

2
               (1) 

2𝐴 + 2𝐵 = −1 

𝐵 =
1

2
                        (1) 

𝐴 +
1

2
= −

1

2
 

𝐴 = −1                     (1) 

𝑃. 𝑆. 𝑖𝑠 𝑦 = −𝑒−2𝑥 +
1

2
𝑒−3𝑥 +

1

2
𝑒−𝑥 (1)      [6] 

 

Question 4 

(a) 𝐴 = (
3 2 4
2 0 2
4 2 𝑘

) 

|𝐴| = −2 |
2 4
2 𝑘

| + 0 − 2 |
3 2
4 2

|      (1) 

= −2(2𝑘 − 8) − 2(6 − 8)          (1) 

= −4𝑘 + 16 − 12 + 16               (1) 

= 20 − 4𝑘   𝑎𝑠 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑            (1)            [4] 

 

(b) 20 − 4𝑘 = 0                                          (1) 

𝑘 = 5                                                (1)            [2] 

 

(c) 

(

  
 
−

|
0 2
2 𝑘

| − |
2 2
4 𝑘

|     |
2 0
4 2

|

|
2 4
2 𝑘

|    |
3 4
4 𝑘

| − |
3 2
4 2

|

|
2 4
0 2

| − |
3 4
2 2

|    |
3 2
2 0

|)

  
 
 
(1) 𝑛𝑢𝑚𝑏𝑒𝑟𝑠
(1) 𝑠𝑖𝑔𝑛𝑠

 

(
4 −2𝑘 + 8 4

−2𝑘 + 8 3𝑘 − 16 2
4 2 −4

)          

(1)
(1)
(1)

 

𝐴−1 =
1

20 − 4𝑘
(1) (

4 8 − 2 𝑘 4
8 − 2 𝑘 3 𝑘 − 16 2
4 2 −4

)(1)    [7] 

Question 5 

(a) (
1    1 −1
3 −1   3
1    2 −3

|
   0
−2
−1
)                           (1)       [1] 

 

(b) (
1    1 −1
0 −4   6
0    1 −2

|
   0
−2
−1
)

𝑅2 − 3𝑅1       (1)
𝑅3 − 𝑅1          (1)

 

(
1    1 −1
0 −4   6
0    0 −2

|
   0
−2
−6
)

4𝑅3 + 𝑅2(1)
      [3] 

(c) −2𝑧 = −6                                   

𝑧 = 3                                      (1) 

−4𝑦 + 6𝑧 = −2                          

−4𝑦 + 18 = −2 

𝑦 = 5                                      (1) 

𝑥 + 𝑦 − 𝑧 = 0                             

𝑥 + 5 − 3 = 0 

𝑥 = −2                                     (1)               [3] 

 

 

 

 

 

 

 

 

 

 


