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Semester A, 2021-22 

1.  𝐷𝑜𝑚(𝐹) = ℝ\{−1, 3} ,  𝑅𝑎𝑛(𝐹) = (−∞, −
1

2
] ∪ (0, ∞)  

2. (a) (
𝑓

𝑔
) (𝑥) =

 √7−𝑥 

  (
𝑥

𝑥−2
)  

  ,     𝐷𝑜𝑚 (
𝑓

𝑔
) = (−∞, 7]\{0, 2} 

 (b) (𝑓 ∘ 𝑓)(𝑥) = √7 − √7 − 𝑥 ,   𝐷𝑜𝑚(𝑓 ∘ 𝑓) = [−42, 7] 

 (c) (𝑔 ∘ 𝑓)(𝑥) =
√7−𝑥

√7−𝑥−2
 ,   𝐷𝑜𝑚(𝑔 ∘ 𝑓) = (−∞, 7]\{3} 

3. (a) Let 𝐺(𝑥1) = 𝐺(𝑥2). Then √(𝑥1 − 3)2 + 2 = √(𝑥2 − 3)2 + 2   

⇒  …   ⇒   𝑥1 = 𝑥2 is the only solution. 

  𝐺(𝑥) is one-to-one. 

    𝐺−1(𝑥) exists. 

 (b) 𝐺−1(𝑥) = 3 − √𝑥2 − 2 

 (c) 𝐷𝑜𝑚(𝐺−1) = [√6, ∞)  ,    𝑅𝑎𝑛(𝐺−1) = (−∞, 1]     

4. sin(2𝐴 + 𝐵) =
56

65
  ,   cos(2𝐴 + 𝐵) = −

33

65
  ,   2𝐴 + 𝐵 lies in Quadrant II. 

5 (a) 𝑥 = 𝑛𝜋 +
𝜋

6
 ,   𝑛 ∈ ℤ. 

 (b) 𝑥 =
𝑛𝜋

3
+ (−1)𝑛 ∙

𝜋

18
 ,   𝑛 ∈ ℤ. 

6. sin
𝜋

24
= √

1

2
(1 − √1

2
(1 +

√3

2
)) 

7. 
𝑥5−𝑥4+2𝑥3+15𝑥2−16𝑥+36

𝑥4−16
= 𝑥 − 1 +

3

𝑥−2
−

2

𝑥+2
+

𝑥+5

𝑥2+4
 

 

Summer 2021 

1.  𝐷𝑜𝑚(𝑓) = [−2, 2] ,  𝑅𝑎𝑛(𝑓) = [1,3]  

2.  (a) 𝑔(𝑥) is one-to-one. 

 (b) 𝑔−1(𝑥) = 1 −
16

𝑥2 

 (c) 𝐷𝑜𝑚(𝑔−1) = (0, 2] ,  𝑅𝑎𝑛(𝑔−1) = (−∞, −3]  

3. (a) sin(2𝛼) = −
24

25
,  cos(2𝛼) =

7

25
,  2𝛼 lies in Quadrant IV 

 (b) 2 



4. (b) 𝑥 = 𝑛𝜋  or  𝑥 =
𝑛𝜋

3
± 

𝜋

18
,   for 𝑛 ∈ ℤ 

5. 
𝑥3−6𝑥2+6𝑥+2

𝑥4−𝑥3−𝑥+1
= −

2

𝑥−1
+

1

(𝑥−1)2
+

3𝑥−1

𝑥2+𝑥+1
 

6. (−∞, −1) ∪ (7, ∞)   

7. 𝑝 ≠ −6 

𝑧 =
1−2𝑝

𝑝+6
, 𝑤 = 𝑠, 𝑦 = 4 −

𝑝

2
− 3 (

1−2𝑝

𝑝+6
) −

3

2
𝑠, 𝑥 = −8 +

3

2
𝑝 + 7 (

1−2𝑝

𝑝+6
) +

11

2
𝑠,  

where 𝑠 ∈ ℝ 

 

Semester A, 2020-21 

1.  𝐷𝑜𝑚(𝑓) = ℝ\{−3, 3} ,  𝑅𝑎𝑛(𝑓) = (−∞, 0) ∪ [
1

9
, ∞)  

2.  (b) 𝑔−1(𝑥) = 2 − √3 − 𝑥,   𝐷𝑜𝑚(𝑔−1) = (−∞, 2]   

3. (b) tan (
𝐴

2
) = −2 

4. (a) 13 sin (3𝑥 + tan−1 (
12

5
)) 

 (b) 𝑥 =
𝑛𝜋+(−1)𝑛∙ 

𝜋

6
−tan−1(

12

5
) 

3
,   for 𝑛 ∈ ℤ 

5. 
−5𝑥2+6𝑥+23

(𝑥−1)2(𝑥2+5)
= −

2

𝑥−1
+

4

(𝑥−1)2 +
2𝑥−7

𝑥2+5
 

6. 𝑝 = −4 

 𝑧 = 𝑠, 𝑤 = 𝑡, 𝑦 = 1 + 𝑠 + 2𝑡, 𝑥 = 1 − 𝑠 − 𝑡,  where 𝑠, 𝑡 ∈ ℝ 

7. (a) −𝑞3 + 3𝑟𝑞 

 (b) 𝑥2 + (
𝑞3−3𝑟𝑞

𝑟2 − 4) 𝑥 +
1

𝑟
+ 2 (

−𝑞3+3𝑟𝑞

𝑟2 ) + 4 = 0 

 

Semester A, 2019-20 

1. (a) 𝐷𝑜𝑚(𝑓) = ℝ\{2} ,  𝑅𝑎𝑛(𝑓) = (−∞, 7) 

2. (b) 𝑔−1(𝑥) = 3 + (𝑥 − 1)2 

 (c) 𝐷𝑜𝑚(𝑔−1) = [2, ∞) ,  𝑅𝑎𝑛(𝑔−1) = [4, ∞) 

3. (a) −
63

16
  (b) −

1

√26
 

4. (b) 𝑥 =
2𝑛𝜋

3
±

𝜋

6
  or  𝑥 =

𝑛𝜋

3
+ (−1)𝑛 (−

𝜋

18
)  ,   for 𝑛 ∈ ℤ 

5. (−1,
1

5
)   



6. (b) 
10𝑥2+9𝑥+19

2𝑥3+5𝑥2+12𝑥+5
=

4

2𝑥+1
+

3𝑥−1

𝑥2+2𝑥+5
 

7. (a) (
1 2 2
0 1 −1
0 0 0

     
−1
3

𝑝 − 3
|

3
−2

𝑞 − 5
) 

 (b) (i) 𝑝 = 3, 𝑞 ≠ 5  (ii) 𝑝 ≠ 3, 𝑞 ∈ ℝ  (iii) 𝑝 = 3, 𝑞 = 5 

 (c) Case (ii):   𝑧 = 𝑠, 𝑤 =
𝑞−5

𝑝−3
, 𝑦 = −2 + 𝑠 − 3 (

𝑞−5

𝑝−3
) , 𝑥 = 7 − 4𝑠 + 7 (

𝑞−5

𝑝−3
),   

where 𝑠 ∈ ℝ 

Case (iii): 𝑧 = 𝑠, 𝑤 = 𝑡, 𝑦 = −2 + 𝑠 − 3𝑡, 𝑥 = 7 − 4𝑠 + 7𝑡,  where 𝑠, 𝑡 ∈ ℝ 


