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1. Evaluate the solution of 4𝑦−2 =
1

3−y up to three decimal places. 

 

2. The first three terms of a geometric sequence are (
4

3
𝑚 − 2) , (2m − 1) and 12. 

Determine the value of m. Hence, find the sixth term for this sequence. 

 

3. Solve the equation 

2 + log2 𝑥 = 15 logx 2 . 

 

4. (a) Determine the values of x so that [
1 𝑥 −1
𝑥 0 1
1 3 −1

] is singular. 

(b) If 𝐴 = [
3 5
1 2

] and 𝐵 = [
1 4
0 −1

], find C when 𝐴 = 𝐵𝐶𝐵−1. 

 

5. (a) Expand (2 + 𝑥)−
1

2 in ascending powers of x, up to the term 𝑥3. 

(b) Use the expansion in (a) to approximate √
2

3
. 

 

6. Given 𝑧1 = 3 − 3i and 𝑧2 = 3 + 2i. 

(a) Write 𝑧1̅ in polar form. 

(b) Express 
(𝑧1̅̅ ̅𝑧2)

13
+ [

𝑖3

−𝑧2
]

̅̅ ̅̅ ̅̅
 in the form of 𝑎 + 𝑏𝑖, 𝑐, 𝑏 ∈ 𝑅. 

 

7. A curve 𝑦 = 𝑎𝑥2 + bx + c where a, b and c are constants, passes through the points (2,11), 

(-1, -16) and (3,28). 

(a) By using the above information, construct a system containing three linear equations. 



PSPM I 
QS 015/1  

Session 2015/2016 

 

Kang Kooi Wei  Page 3 
 

(b) Express the above system as a matrix equation AX=B. 

(c) Find the inverse of matrix A by using the adjoint matrix method. Hence, obtain the 

values of a, b and c. 

 

8. Given a function 𝑓(𝑥) = √3 − 2𝑥. 

(a) Show that 𝑓 is a one to one function. 

(b) Find the domain and range of 𝑓. 

(c) Determine the inverse function of 𝑓 and state its domain and range. 

(d) Sketch the graphs of 𝑓 and 𝑓−1 on the same axis. 

 

9. (a) The function 𝑓 is given as 𝑓(𝑥) =
𝑎𝑥+2

3𝑥−4
, x ≠

4

3
. If (𝑓 𝜊 𝑓)(x) = x, find the value of a. 

(b) Let 𝑓(𝑥) = 𝑙𝑛|3𝑥 + 2| and 𝑔(𝑥) = 𝑒−𝑥 + 2 be two functions. Evaluate (𝑔 𝜊 𝑓)−1(3). 

 

10. (a) Solve the inequality |
𝑥−1

𝑥+3
| > 2. 

(b) Show that 
2𝑥 𝑥 42𝑥

8𝑥 = 22𝑥. 

Hence, find the interval for x so that 
2𝑥 x 42𝑥

8𝑥 − 13(2𝑥) + 36 ≥ 0. 

 

 

END OF QUESTION PAPER 
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1. Evaluate the solution of 4𝑦−2 =
1

3−y up to three decimal places. 

SOLUTION 

4𝑦−2 =
1

3−y
 

4𝑦−2 = 3y  

ln 4𝑦−2 = ln3y 

(𝑦 − 2) ln 4 = 𝑦 ln 3 

𝑦 ln 4 − 2 ln 4 = 𝑦 ln 3 

𝑦 ln 4 − 𝑦 ln 3 = 2 ln 4 

𝑦 (ln 4 − ln 3) = 2 ln 4 

𝑦 =
2 ln 4

(ln 4 − ln 3)
 

= 9.638  
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2. The first three terms of a geometric sequence are (
4

3
𝑚 − 2) , (2m − 1) and 12. 

Determine the value of m. Hence, find the sixth term for this sequence. 

SOLUTION 

 

 

 

 

(
4

3
𝑚 − 2) , (2m − 1), 12 

(2m − 1) = √(
4

3
𝑚 − 2) ( 12)  

(2m − 1) = √16𝑚 − 24  

(2m − 1)2 = 16𝑚 − 24 

4𝑚2 − 4𝑚 + 1 = 16𝑚 − 24 

4𝑚2 − 20𝑚 + 25 = 0 

(2𝑚 − 5)(2𝑚 − 5) = 0 

𝑚 =
5

2
 

 

 

Alternative 

𝒓 =
𝑻𝟐

𝑻𝟏
=

𝑻𝟑

𝑻𝟐
 

2𝑚 − 1

4
3𝑚 − 2

=
12

2𝑚 − 1
 

 (2m − 1)2 = 16𝑚 − 24 

4𝑚2 − 20𝑚 + 25 = 0 

(2𝑚 − 5)(2𝑚 − 5) = 0 

𝑚 =
5

2
 

 
 
 
 
 
 
 
 
 
 
 
 

 

 

𝑮𝒆𝒐𝒎𝒆𝒕𝒓𝒊𝒄 𝑺𝒆𝒒𝒖𝒆𝒏𝒄𝒆 

𝐼𝑓 𝒂, 𝒃, 𝒄 𝑎𝑟𝑒 𝑡ℎ𝑟𝑒𝑒 𝑐𝑜𝑛𝑠𝑒𝑐𝑢𝑡𝑖𝑣𝑒 𝑡𝑒𝑟𝑚𝑠, 

𝑏 = ±√𝑎𝑐 
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When 𝑚 =
5

2
, 

𝑇1 = 𝑎 =
4

3
𝑚 − 2 =

4

3
(
5

2
) − 2 =

4

3
 

𝑇2 = 2𝑚 − 1 = 2(
5

2
) − 1 = 4 

𝒓 =
𝑻𝟐

𝑻𝟏
 

𝑟 =
4

4
3

= 3 

𝑻𝒏 = 𝒂𝒓𝒏−𝟏 

𝑇6 = (
4

3
) (3)5 

= 324 
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3. Solve the equation 

2 + log2 𝑥 = 15 logx 2. 

SOLUTION 

2 + log2 𝑥 = 15 logx 2 

2 + log2 𝑥 = 15 (
log2 2

log2 x
) 

2 + log2 𝑥 = 15 (
1

log2 x
) 

2 + log2 𝑥 =
15

log2 x
 

𝐿𝑒𝑡 𝑢 = log2 𝑥  

2 +  𝑢 =
15

u
 

2𝑢 + 𝑢2 = 15 

 𝑢2 + 2𝑢 − 15 = 0 

(𝑢 − 3)(𝑢 + 5) = 0 

𝑢 = 3 𝑢 = −5 

log2 𝑥 = 3 log2 𝑥 = −5 

𝑥 = 23 𝑥 = 2−5 

𝑥 = 8 𝑥 =
1

32
 

 

logb a =
logc a

logc b
 

logb a =
logc a

logc b
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4. (a) Determine the values of x so that [
1 𝑥 −1
𝑥 0 1
1 3 −1

] is singular. 

(b) If 𝐴 = [
3 5
1 2

] and 𝐵 = [
1 4
0 −1

], find C when 𝐴 = 𝐵𝐶𝐵−1. 

SOLUTION 

(a) 

|
1 𝑥 −1
𝑥 0 1
1 3 −1

| = 0 

(1) |
0 1
3 −1

| − (𝑥) |
𝑥 1
1 −1

| + (−1) |
𝑥 0
1 3

| = 0 

(1)[0 − 3] − (𝑥)[−𝑥 − 1] + (−1)[3𝑥 − 0] = 0 

−3 + 𝑥2 + 𝑥 − 3𝑥 = 0 

𝑥2 − 2𝑥 − 3 = 0 

(𝑥 − 3)(𝑥 + 1) = 0 

𝑥 = 3 𝑥 = −1 

(b) 

𝐴 = [
3 5
1 2

] ,  𝐵 = [
1 4
0 −1

] 

𝐴 = 𝐵𝐶𝐵−1 

𝐵−1(𝐴) = 𝐵−1(𝐵𝐶𝐵−1) 

𝐵−1(𝐴) = 𝐼𝐶𝐵−1 

Singular Matrix 

Singular matrix is square matrix 

whose determinant is zero. 



PSPM I 
QS 015/1  

Session 2015/2016 

 

Kang Kooi Wei  Page 9 
 

𝐵−1𝐴 = 𝐶𝐵−1 

(𝐵−1𝐴)𝐵 = (𝐶𝐵−1)𝐵 

𝐵−1𝐴𝐵 = 𝐶𝐼 

𝐶 = 𝐵−1𝐴𝐵 

𝐴 = [
3 5
1 2

] ,  𝐵 = [
1 4
0 −1

] 

𝐵−1 =
1

−1 − 0
[
−1 −4
0 1

] 

= −1 [
−1 −4
0 1

] 

= [
1 4
0 −1

] 

 

𝐶 = 𝐵−1𝐴𝐵 

= [
1 4
0 −1

] [
3 5
1 2

] [
1 4
0 −1

] 

= [
7 13

−1 −2
] [

1 4
0 −1

] 

= [
7 15

−1 −2
] 
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5. (a) Expand (2 + 𝑥)−
1

2 in ascending powers of x, up to the term 𝑥3. 

(b) Use the expansion in (a) to approximate √
2

3
. 

SOLUTION 

(a) 

(2 + 𝑥)−
1
2 = [2 (1 +

𝑥

2
)]

−
1
2
 

= 2−
1
2 (1 +

𝑥

2
)
−

1
2
 

=
1

√2
[1 +

(−
1
2
)

1!
(
𝑥

2
)
1

+
(−

1
2
) (−

3
2
)

2!
(
𝑥

2
)
2

+
(−

1
2
) (−

3
2
) (−

5
2
)

3!
(
𝑥

2
)
3

+ ⋯] 

=
1

√2
[1 − 

𝑥

4
 + 

3

8
(
𝑥2

4
) −

15

48
(
𝑥3

8
) + ⋯] 

=
1

√2
[1 −

𝑥

4
+

3𝑥2

32
−

5𝑥3

128
+ ⋯] 

=
1

√2
−

1

4√2
𝑥 +

3

32√2
𝑥2 −

5

128√2
𝑥3 + ⋯ 

 

(b) 

√
2

3
= (

2

3
)

1

2
  

= (
3

2
)
−

1
2
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(2 + 𝑥)−
1
2 = (

3

2
)
−

1
2
 

2 + 𝑥 =
3

2
 

𝑥 = −
1

2
 

(2 + 𝑥)−
1
2 =

1

√2
−

1

4√2
𝑥 +

3

32√2
𝑥2 −

5

128√2
𝑥3 

[2 + (−
1

2
)]

−
1
2

=
1

√2
−

1

4√2
(−

1

2
) +

3

32√2
(−

1

2
)
2

−
5

128√2
(−

1

2
)
3

 

( 
3

2
 )

−
1
2

= 0.8155 

( 
2

3
 )

1
2

= 0.8155 

√
2

3
= 0.8155 
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6. Given 𝑧1 = 3 − 3i and 𝑧2 = 3 + 2i. 

(a) Write 𝑧1̅ in polar form. 

(b) Express 
(𝑧1̅̅ ̅𝑧2)

13
+ [

𝑖3

−𝑧2
]

̅̅ ̅̅ ̅̅
 in the form of 𝑎 + 𝑏𝑖, 𝑐, 𝑏 ∈ 𝑅. 

SOLUTION 

(a) 

𝑧1 = 3 − 3i and 𝑧2 = 3 + 2i 

𝑧1̅ = 3 + 3𝑖 

𝑟 = |𝑧1̅| = √32 + 32 

= √18 

= 3√2 

𝐴𝑟𝑔𝑢𝑚𝑒𝑛𝑡 𝑜𝑓 𝑧1̅, 𝜃 = 𝑡𝑎𝑛−1 (
𝑏

𝑎
) 

= 𝑡𝑎𝑛−1 (
3

3
) 

= 𝑡𝑎𝑛−1(1) 

= 0.785 𝑟𝑎𝑑 

𝑧1̅ in polar form 

𝑧1̅ = 𝑟[cos 𝜃 + 𝑖𝑠𝑖𝑛 𝜃]  

= 3√2[cos0.785 + 𝑖𝑠𝑖𝑛 0.785] 
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(b) 

(𝑧1̅𝑧2)

13
+ (

𝑖3

−𝑧2
)

̅̅ ̅̅ ̅̅ ̅̅ ̅
=

(3 + 3𝑖)(3 + 2i)

13
+ [

−𝑖

−(3 + 2i)
]

̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅
 

=
9 + 6𝑖 + 9𝑖 + 6𝑖2

13
+ [

𝑖

(3 + 2i)
]

̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅
 

=
3 + 15𝑖

13
+ [

𝑖(3 − 2i)

(3 + 2i)(3 − 2i)
]

̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅
 

=
3 + 15𝑖

13
+ [

3𝑖 + 2

9 + 4
]

̅̅ ̅̅ ̅̅ ̅̅ ̅̅
 

=
3 + 15𝑖

13
+ [

2 + 3𝑖

13
]

̅̅ ̅̅ ̅̅ ̅̅ ̅̅
 

=
3 + 15𝑖

13
+

2 − 3𝑖

13
 

=
3 + 15𝑖 + 2 − 3𝑖

13
 

=
5 + 12𝑖

13
 

=
5

13
+

12

13
𝑖 
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7. A curve 𝑦 = 𝑎𝑥2 + bx + c where a, b and c are constants, passes through the points (2,11), 

(-1, -16) and (3,28). 

(a) By using the above information, construct a system containing three linear equations. 

(b) Express the above system as a matrix equation AX=B. 

(c) Find the inverse of matrix A by using the adjoint matrix method. Hence, obtain the 

values of a, b and c. 

SOLUTION 

(a) 

𝑦 = 𝑎𝑥2 + bx + c 

𝐴𝑡 (2,11) 𝑥 = 2, 𝑦 = 11 

11 = 𝑎22 + b(2) + c 

4𝑎 + 2b + c = 11  ………………. (1) 

𝐴𝑡 (−1,−16) 𝑥 = −1, 𝑦 = −16 

−16 = 𝑎(−1)2 + b(−1) + c 

𝑎 − b + c = −16  ………………. (2) 

𝐴𝑡 (3,28) 𝑥 = 3, 𝑦 = 28 

28 = 𝑎(3)2 + b(3) + c 

9𝑎 + 3b + c = 28  ………………. (2) 
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(b) 

4𝑎 + 2b + c = 11  ………………. (1) 

𝑎 − b + c = −16  ………………. (2) 

9𝑎 + 3b + c = 28  ………………. (2) 

 

(
4 2 1
1 −1 1
9 3 1

)(
𝑎
𝑏
𝑐
) = (

11
−16
28

) 

(c)  

𝐴 = (
4 2 1
1 −1 1
9 3 1

) 

|𝐴| = (4) |
−1 1
3 1

| − (2) |
1 1
9 1

| + (1) |
1 −1
9 3

| 

= 4[−1 − 3] − 2[1 − 9] + 1[3 + 9] 

= −16 + 16 + 12 

= 12 

𝑪𝒐𝒇𝒂𝒄𝒕𝒐𝒓 𝒐𝒇 𝑨 

𝐶 =

[
 
 
 
 
 + |

−1 1
3 1

| − |
1 1
9 1

| + |
1 −1
9 3

|

− |
2 1
3 1

| + |
4 1
9 1

| − |
4 2
9 3

|

+ |
2 1

−1 1
| − |

4 1
1 1

| + |
4 2
1 −1

|]
 
 
 
 
 

 

= [

−1 − 3 −(1 − 9) 3 + 9
−(2 − 3) 4 − 9 −(12 − 18)

2 + 1 −(4 − 1) −4 − 2
] 

𝐴−1 =
1

|𝐴|
 𝐴𝑑𝑗(𝐴) 

𝐴𝑑𝑗(𝐴) = (𝐶)𝑇 
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= [
−4 8 12
1 −5 6
3 −3 −6

] 

 

𝑨𝒅𝒋𝒐𝒊𝒏 𝒐𝒇 𝑨 

𝐴𝑑𝑗(𝐴) = 𝐶𝑇 

= [
−4 8 12
1 −5 6
3 −3 −6

]

𝑇

 

= [
−4 1 3
8 −5 −3
12 6 −6

] 

 

𝑰𝒏𝒗𝒆𝒓𝒔𝒆 𝒐𝒇 𝑨 

𝑨−𝟏 =
𝟏

|𝑨|
 𝑨𝒅𝒋(𝑨) 

𝐴−1 =
1

12
 [
−4 1 3
8 −5 −3
12 6 −6

] 

=

[
 
 
 
 
 −

4

12

1

12

3

12
8

12
−

5

12
−

3

12
12

12

6

12
−

6

12]
 
 
 
 
 

 

=

[
 
 
 
 
 −

1

3

1

12

1

4
2

3
−

5

12
−

1

4

1
1

2
−

1

2]
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(
4 2 1
1 −1 1
9 3 1

)(
𝑎
𝑏
𝑐
) = (

11
−16
28

) 

𝑋 = 𝐴−1𝐵 

[
𝑎
𝑏
𝑐
] =

[
 
 
 
 
 −

1

3

1

12

1

4
2

3
−

5

12
−

1

4

1
1

2
−

1

2]
 
 
 
 
 

[
11

−16
28

] 

= [
2
7

−11
] 

 

∴ 𝑎 = 2,    𝑏 = 7,    𝑐 =  −11 
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8. Given a function 𝑓(𝑥) = √3 − 2𝑥. 

(a) Show that 𝑓 is a one to one function. 

(b) Find the domain and range of 𝑓. 

(c) Determine the inverse function of 𝑓 and state its domain and range. 

(d) Sketch the graphs of 𝑓 and 𝑓−1 on the same axis. 

SOLUTION 

𝑓(𝑥) = √3 − 2𝑥 

(a) 

𝑓(𝑥1) = √3 − 2𝑥1 

𝑓(𝑥2) = √3 − 2𝑥2 

𝑓(𝑥1) = 𝑓(𝑥2) 

√3 − 2𝑥1 = √3 − 2𝑥2 

3 − 2𝑥1 = 3 − 2𝑥2 

𝑥1 = 𝑥2 

∴ 𝑓 𝑖𝑠 𝑎 𝑜𝑛𝑒 𝑡𝑜 𝑜𝑛𝑒 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 

 

(b) 

𝑓(𝑥) = √3 − 2𝑥 
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𝑫𝒐𝒎𝒂𝒊𝒏 𝒐𝒇 𝒙: 

𝐷𝑓: 3 − 2𝑥 ≥ 0 

3 ≥ 2𝑥 

2𝑥 ≤ 3 

𝑥 ≤
3

2
 

𝑫𝒇 = (−∞,
3

2
] 

𝑹𝒇 = [𝟎,∞) 

(c) 

 

𝑓(𝑥) = √3 − 2𝑥 

𝑦 = √3 − 2𝑥 

𝑦2 = 3 − 2𝑥 

2𝑥 = 3 − 𝑦2 

𝑥 =
3 − 𝑦2

2
 

𝑓−1(𝑥) =
3 − 𝑥2

2
 

 

 

Alternative 

𝑓(𝑥) = √3 − 2𝑥 

𝑓[𝑓−1(𝑥)] = 𝑥 

√3 − 2𝑓−1(𝑥) = 𝑥 

3 − 2𝑓−1(𝑥) = 𝑥2 

2𝑓−1(𝑥) = 3 − 𝑥2 

𝑓−1(𝑥) =
3 − 𝑥2

2
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(d) 

 

 

 

 

 

 

 

y 

x 

y=x 

3

2
 

3

2
 

𝑓(𝑥) 

𝑓−1(𝑥) 
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9. (a) The function 𝑓 is given as 𝑓(𝑥) =
𝑎𝑥+2

3𝑥−4
, x ≠

4

3
. If (𝑓 𝜊 𝑓)(x) = x, find the value of a. 

(b) Let 𝑓(𝑥) = 𝑙𝑛|3𝑥 + 2| and 𝑔(𝑥) = 𝑒−𝑥 + 2 be two functions. Evaluate (𝑔 𝜊 𝑓)−1(3). 

SOLUTION 

𝑓(𝑥) =
𝑎𝑥 + 2

3𝑥 − 4
, x ≠

4

3
 

(𝑓 𝜊 𝑓)(x) = x 

𝑓[𝑓(x)] = x 

𝑓 [
𝑎𝑥 + 2

3𝑥 − 4
] = x 

𝑎 [
𝑎𝑥 + 2
3𝑥 − 4] + 2

3 [
𝑎𝑥 + 2
3𝑥 − 4] − 4

= x 

𝑎 [
𝑎𝑥 + 2

3𝑥 − 4
] + 2 = x [3 [

𝑎𝑥 + 2

3𝑥 − 4
] − 4] 

[
𝑎2𝑥 + 2𝑎

3𝑥 − 4
] + [

2(3𝑥 − 4)

3𝑥 − 4
] = [

3𝑎𝑥2 + 6𝑥

3𝑥 − 4
] − 4𝑥 

[
(𝑎2𝑥 + 2𝑎) + 2(3𝑥 − 4)

3𝑥 − 4
] = [

3𝑎𝑥2 + 6𝑥

3𝑥 − 4
] − [

4𝑥(3𝑥 − 4)

3𝑥 − 4
] 

[
𝑎2𝑥 + 2𝑎 + 6𝑥 − 8

3𝑥 − 4
] = [

3𝑎𝑥2 + 6𝑥 − 12𝑥2 + 16𝑥

3𝑥 − 4
] 

𝑎2𝑥 + 2𝑎 + 6𝑥 − 8 = 3𝑎𝑥2 + 6𝑥 − 12𝑥2 + 16𝑥 

3𝑎𝑥2 − 12𝑥2 + 6𝑥 + 16𝑥−𝑎2𝑥 − 6𝑥 − 2𝑎 + 8 = 0 

(3𝑎 − 12)𝑥2 + (16−𝑎2)𝑥 + 8 − 2𝑎 = 0 

𝐶𝑜𝑚𝑝𝑎𝑟𝑒 𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑥2 

3𝑎 − 12 = 0 

𝑎 = 4 
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(b) 

𝑓(𝑥) = 𝑙𝑛|3𝑥 + 2|  

𝑔(𝑥) = 𝑒−𝑥 + 2  

𝑔 𝜊 𝑓(x) = 𝑔[𝑓(𝑥)] 

= 𝑔[𝑙𝑛|3𝑥 + 2|] 

= 𝑒−𝑙𝑛|3𝑥+2| + 2  

= 𝑒𝑙𝑛|3𝑥+2|−1
+ 2  

= |3𝑥 + 2|−1 + 2 

=
1

3𝑥 + 2
+ 2 

=
1 + 2(3𝑥 + 2)

3𝑥 + 2
 

=
1 + 6𝑥 + 4

3𝑥 + 2
 

=
6𝑥 + 5

3𝑥 + 2
 

 

Let  𝑦 =
6𝑥+5

3𝑥+2
 

𝑦(3𝑥 + 2) = 6𝑥 + 5 

3𝑥𝑦 + 2𝑦 = 6𝑥 + 5 

3𝑥𝑦 − 6𝑥 = 5 − 2𝑦 

𝑥(3𝑦 − 6) = 5 − 2𝑦 

𝑥 =
5 − 2𝑦

3𝑦 − 6
 

(𝑔 𝜊 𝑓)−1(y) =
5 − 2𝑦

3𝑦 − 6
 

(𝑔 𝜊 𝑓)−1(x) =
5 − 2𝑥

3𝑥 − 6
 

(𝑔 𝜊 𝑓)−1(3) =
5 − 2(3)

3(3) − 6
= −

1

3
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10. (a) Solve the inequality |
𝑥−1

𝑥+3
| > 2. 

(b) Show that 
2𝑥 x 42𝑥

8𝑥 = 22𝑥. 

Hence, find the interval for x so that 
2𝑥 x 42𝑥

8𝑥 − 13(2𝑥) + 36 ≥ 0. 

SOLUTION 

(a) 

|
𝑥 − 1

𝑥 + 3
| > 2 

𝑥 − 1

𝑥 + 3
> 2 

𝑥 − 1

𝑥 + 3
− 2 > 0 

𝑥 − 1

𝑥 + 3
−

2(𝑥 + 3)

𝑥 + 3
> 0 

𝑥 − 1 − 2𝑥 − 6

𝑥 + 3
> 0 

−𝑥 − 7

𝑥 + 3
> 0 

 

 

Let −𝑥 − 7=0    𝑥 = −7 

𝑥 + 3 = 0    𝑥 = −3 

 (−∞,−7) (−7,−3) (−3,∞) 

−𝑥 − 7 + - - 

𝑥 + 3 - - + 

 - + - 

 

 

(−7,−3) 

 

Or 

 

 

 

 

 

 

 

 

 

or 

𝑥 − 1

𝑥 + 3
< −2 

𝑥 − 1

𝑥 + 3
+ 2 < 0 

𝑥 − 1

𝑥 + 3
+

2(𝑥 + 3)

𝑥 + 3
< 0 

𝑥 − 1 + 2(𝑥 + 3)

𝑥 + 3
< 0 

𝑥 − 1 + 2𝑥 + 6

𝑥 + 3
< 0 

3𝑥 + 5

𝑥 + 3
< 0 

Let 3𝑥 + 5=0    𝑥 = −
5

3
 

𝑥 + 3 = 0    𝑥 = −3 

 (−∞,−3) 
(−3,−

5

3
) (−

5

3
,∞) 

3𝑥 + 5 - - + 

𝑥 + 3 - + + 

 + - + 

 

(−3,−
5

3
) 

 

 

 

 

 𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝐼𝑛𝑡𝑒𝑟𝑣𝑎𝑙:       (−7,−3) ∪ (−3,−
5

3
) 

 

 

-7 -3 −
5

3
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(b) 

Show that 
2𝑥 𝑥 42𝑥

8𝑥 = 22𝑥 

2𝑥  x 42𝑥

8𝑥
=

2𝑥   (22)2𝑥

(23)𝑥
 

=
2𝑥   24𝑥

23𝑥
 

=
  25𝑥

23𝑥
 

= 22𝑥 

 

2𝑥 x 42𝑥

8𝑥
− 13(2𝑥) + 36 ≥ 0 

22𝑥 − 13(2𝑥) + 36 ≥ 0 

(2𝑥)2 − 13(2𝑥) + 36 ≥ 0 

𝐿𝑒𝑡 𝑢 =  2𝑥 

(2𝑥)2 − 13(2𝑥) + 36 ≥ 0 

𝑢2 − 13𝑢 + 36 ≥ 0 

(𝑢 − 9)(𝑢 − 4) ≥ 0 

Let  (𝑢 − 9) = 0  (𝑢 − 4) = 0 

u = 9   u = 4 
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 (−∞, 4) (4, 9) (9,∞) 

(𝑢 − 9) − − + 

(𝑢 − 4) − + + 

(𝑢 − 9)(𝑢 − 4) + − + 

 

𝑢 ≤ 4   or   𝑢 ≥ 9 

2𝑥 ≤ 4   or   2𝑥 ≥ 9 

ln 2𝑥 ≤ ln 4  or   ln 2𝑥 ≥ ln9 

𝑥 ln 2 ≤ ln 4  or   𝑥 ln 2 ≥ ln 9 

𝑥 ≤
ln 4

ln2
   or   𝑥 ≥

ln 9

ln2
 

𝑥 ≤ 2   or   𝑥 ≥ 3.170 

 

Solution interval :  (−∞, 2] ∪ [3.17,∞) 

 

 


