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Differentiation	rules	
	
Derivative		

𝒚" 								
𝒅𝒚
𝒅𝒙

						𝒇′(𝒙)	

	

Slope	of	the	curve	
Slope	of	the	tangent	line	
Rate	of	change	
	
	

Put	power	down,	Power	–	1	
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Simple	differentiation	
	
Find	the	derivative	of	the	following	functions.	
	
1.	𝑦 = 4𝑥		
	

	
	
2.	𝑦 = 5𝑥/	
	

	
	
3.	𝑦 = 10 𝑥	
	

	
	
4.	𝑦 = 20	
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Find	the	gradient	of	the	curve	
	
1.	𝑦 = 10𝑥/		at	𝑥 = 2	
	

	
	
2.	𝑦 = 4𝑥3 − 5𝑥 + 2	 at	𝑥 = 1	
	

	
	

3.	𝑦 = /
67
− 2𝑥	 	 	 at	𝑥 = 3	
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Equation	of	tangent	and	normal	
	

Meaning	of	derivative		𝒚", 𝒅𝒚
𝒅𝒙
, 𝒇′(𝒙)	

	

Slope	of	the	curve	
Slope	of	the	tangent	line	
	

	
	
	
Two	steps	to	find	the	equation	of	straight	line	
	

𝒚 = 𝒎𝒙 + 𝒄	
	
1.	Slope	(m)	
2.	point	(x,	y)	 	
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1.	Find	the	equation	of	the	tangent	to	f x = 2x3 + 5	at	the	point	
where	𝑥 = 2.	
	

	

	

	

	
	
2.	Find	the	equation	of	the	tangent	to	f x = x/ − 4x	at	(1,	–3).	
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Equation	of	normal	
	

	
	

𝒎𝑻 = 𝒇′(𝒙)	
𝒎𝑻	x	𝒎𝑵 = −𝟏	

𝒎𝑵 =
−𝟏
𝒎𝑻
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1.	Find	the	equation	of	the	normal	to	f x = 2x3 − 10	at	the	point	
where	𝑥 = −1.	
	

	

	

	

	
	
2.	Find	the	equation	of	the	normal	to	f x = 	5x/ + 3

6A
+ 2	at	the	

point	where	𝑥 = 2.	
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Exercise	
1.	Consider	the	curve	𝑦 = 5𝑥/ − 3𝑥.	
(a)	Find	BC

B6
.	

	
The	curve	has	a	tangent	at	the	point	𝑃(−1,−2).	
	
(b)	Find	the	gradient	of	this	tangent	at	point	P.	
	
(c)	Find	the	equation	of	this	tangent.	Give	your	answer	in	the	form	
𝑦 = 𝑚𝑥 + 𝑐.	
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2.	Consider	the	function	𝑓 𝑥 = 6H

I
.	

	
(a)	Find	𝑓′(𝑥).	
	

(b)	Find	the	gradient	of	the	graph	of	𝑓	at	𝑥 = − J
3
.	

	
(c)	Find	the	x-coordinate	of	the	point	at	which	the	normal	to	the	

graph	of	𝑓	has	gradient	− J
K
.	
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3.	A	function	𝑓	is	given	by	𝑓 𝑥 = 4𝑥/ + /
6A
− 3, 𝑥 ≠ 0.	

	
(a)	Write	down	the	derivative	of	𝑓.	
	
(b)	Find	the	point	on	the	graph	of	𝑓	at	which	the	gradient	of	the	
tangent	is	equal	to	6.	
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4.	The	equation	of	a	curve	is	𝑦 = J
3
𝑥I − /

3
𝑥/ + 7.	

	

(a)	Find	BC
B6
.	

	
The	gradient	of	the	tangent	to	the	curve	at	a	point	P	is	–10.	
(b)	Find	the	coordinate	of	P.	
	

	

	

	

	
	

	

	

	
	


