
Some questions of the Mathematics - Department Geology - first stage 

Question one: Find the Domain and Range of these functions.   

1. 𝑓(𝑥) = √4 − 𝑥                                                        

2. 𝑓(𝑥) =
𝑥+3

𝑥3+1
 

3. 𝑓(𝑥) = (𝑥 + 4)2 

4. 𝑓(𝑥) = √1 − 𝑥2    

5. 𝑓(𝑥) = √𝑥 − 3 

6. 𝑓(𝑥) = 𝑥2 + 1 

7.  Prove that  𝐭𝐚𝐧(𝜶 + 𝜷) =
𝐭𝐚𝐧 𝜶+𝐭𝐚𝐧 𝜷

𝟏−𝐭𝐚𝐧 𝜶 𝐭𝐚𝐧 𝜷
 

8. Prove that 𝐭𝐚𝐧(𝜶 − 𝜷) =
𝐭𝐚𝐧 𝜶−𝐭𝐚𝐧 𝜷

𝟏 +𝐭𝐚𝐧 𝜶 𝐭𝐚𝐧 𝜷
 

9. prove that  sin 2𝛼 = 2 sin 𝛼 cos 𝛼 

Question two: Find limit of the following functions.(with out using L-Hopital) 

10. lim𝑥→3
𝑥3−2𝑥2

𝑥2+2
 

11. limℎ→0
(ℎ+1)2−1

ℎ
 

12. lim𝑥→3
√𝑥+6−3

𝑥−3
 

13.  lim𝑥→0 
𝑥2+𝑥

√𝑥4+2𝑥2
 

14.  lim𝑥→1 
𝑥2−1

𝑥2+1
 

15. lim𝑥→−2
𝑥3+8

𝑥2−4
 

16. lim𝑥→−3
√𝑥2+2𝑥+1

8+2𝑥
 

17. lim𝑥→3
√𝑥+6−3

𝑥−3
 

18.  Find 𝒇(𝟓)(𝒙)  , 𝑤ℎ𝑒𝑟𝑒 𝒇(𝒙) = 𝒆−𝒙                                    

 

19.  Question three :  Suppose 𝑓(𝑥) = {
𝑥2−9

𝑥−3
        ,    𝑥 ≠ 3  

6             ,     𝑥 = 3
 , this function is 

Continuous or Not at x=3  ?  



 

 Question four : Find the derivative of the following functions.  

20. 𝑓(𝑥) = 𝑥6 − √𝑥 

21. 𝑓(𝑥) =
cos 𝑥

1+sin 𝑥
 

22. 𝑓(𝑥) = (2𝑥3 − 3𝑥 + 1)9 

23. 𝑓(𝑥) =
𝑥2

3𝑥−1
 

24. 𝑓(𝑥) = √13𝑥2 − 5𝑥 + 8 

25. 𝑓(𝑥) = 3 sin 𝑥 − 4 cos 𝑥 

26.  Find  values of  ,a b where the function  
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Is continuous. 

 

27. Example 2: discuss the continuity at 3x   for the following functions.  
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35.  

Evaluate the following limit 
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Prove that: 

36. sin(𝛼 ∓ 𝛽) = sin 𝛼 cos 𝛽 ∓ sin 𝛽 cos 𝛼  

37.  cos(𝛼 ∓ 𝛽) = cos 𝛼 cos 𝛽 ± sin 𝛼 sin 𝛽 

38. tan(𝛼 + 𝛽) =
tan 𝛼+tan 𝛽

1−tan 𝛼 tan 𝛽
 

39. tan(𝛼 − 𝛽) =
tan 𝛼−tan 𝛽

1+tan 𝛼 tan 𝛽
 

40. cos2 𝛼

2
=

1+cos 𝛼

2
 

41. sin2 𝛼

2
=

1−cos 𝛼

2
 

42 sin 𝛼 cos 𝛽 =
1

2
[ sin(𝛼 − 𝛽) + sin(𝛼 + 𝛽)] 

43. sin 𝛼 sin 𝛽 =
1

2
[cos(𝛼 − 𝛽) − cos(𝛼 + 𝛽)] 

44. cos 𝛼 cos 𝛽 =
1

2
[cos(𝛼 − 𝛽) + cos(𝛼 + 𝛽)] 

45. sin 𝛼 + sin 𝛽 = 2 sin
𝛼+𝛽

2
 cos

𝛼−𝛽

2
 

46. sin 𝛼 − sin 𝛽 = 2  cos
𝛼+𝛽

2
 sin

𝛼−𝛽

2
 

47. cos 𝛼 + cos 𝛽 = 2 cos
𝛼+𝛽

2
 cos

𝛼−𝛽

2
 

48. cos 𝛼 − cos 𝛽 = −2 sin
𝛼+𝛽

2
 sin

𝛼−𝛽

2
 



49. sin 2𝛼 = 2 sin 𝛼 cos 𝛽 

50. cos 2𝛼 = cos2𝛼 − sin2𝛼 

51. tan 2𝛼 =
2 tan 𝛼

1−tan2𝛼
: 

 

 

 

                                                                                                      

 

    

 

 

 


