
MTH1002	Calculus	 	 	 	 	 	 	 	 	 Practical	5	
	
	

1. Differentiate	the	following	functions	with	respect	to	𝑥:	
	

(a)			𝑓(𝑥) = 3𝑥! − 2𝑥" +
7
√𝑥

+ 2					(b)			𝑓(𝑥) =
𝑥# + 3𝑥" + 7

𝑥 − 1 					(c)					𝑓(𝑥) = 𝑒$ sin 𝑥	

	
In	parts	(d)–(f),	𝑎,	𝑏	and	𝑐	are	non-zero	constants.	
	

(d)			𝑓(𝑥) = 4𝑥%𝑒&$																									(e)			𝑓(𝑥) =
cos 𝑎𝑥
𝑥# 																									(f)			𝑓(𝑥) =

𝑎𝑒'$

sin 𝑐𝑥	
	

2. Differentiate	the	following	functions	with	respect	to	𝑥:	
	

(a)			𝑓(𝑥) = sin(5𝑥 + 2) 												(b)			𝑓(𝑥) = ln ?1 +
1
𝑥"@ 												(c)			𝑓

(𝑥) = sin# 𝑥	
	

3. Differentiate	the	following	functions	with	respect	to	𝑡:	
	

(a)			ℎ(𝑡) = (𝑡# − 1)())													(b)			ℎ(𝑡) = sin(𝑎 + 𝑏𝑡%) 						(c)			ℎ(𝑡) = 𝑎 cos(𝑏 tan 𝑐𝑡)	
	

4. Use	logarithmic	differentiation	to	find	
	

(a)			
𝑑
𝑑𝑥
(𝑥%𝑒#$ tan 𝑥)																																							(b)			

𝑑
𝑑𝑥 E

𝑒%$

𝑥# cosh 2𝑥G	

	
5. From	first	principles	(i.e.,	starting	from	the	definition	𝑓′(𝑥) = lim

*→)
[𝑓(𝑥 + ℎ) −

𝑓(𝑥)] /ℎ),	differentiate	the	following	functions	with	respect	to	𝑥:	
	

(a)			𝑓(𝑥) = 𝑎𝑥# + 𝑏𝑥										(b)			𝑓(𝑥) = √𝑐𝑥 + 𝑑										(c)			𝑓(𝑥) =
1

M𝑒𝑥 + 𝑓
	

	
where	𝑎,	𝑏,	𝑐,	𝑑,	𝑒	and	𝑓	are	non-zero	constants.	

	
6. If	𝑓(𝑥) = (𝑥 − 𝑎)(𝑥 − 𝑏)(𝑥 − 𝑐),	where	𝑎,	𝑏	and	𝑐	are	constants,	show	that	
	

𝑓′(𝑥)
𝑓(𝑥) =

1
𝑥 − 𝑎 +

1
𝑥 − 𝑏 +

1
𝑥 − 𝑐.	

	
7. (a)		Differentiate	the	double-angle	formula	cos 2𝑥 = cos" 𝑥 − sin" 𝑥	with	respect	to	

𝑥	to	obtain	the	corresponding	formula	for	the	sine	function.	
(b)		Differentiate	the	addition	formula	sin(𝑎 + 𝑏) = sin 𝑎 cos 𝑏 + cos 𝑎 sin 𝑏	with	
respect	to	𝑎	to	obtain	the	corresponding	formula	for	the	cosine	function.	


