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How	to	calculate	speed,	distance,	fuel	flow,	and	other	useful	things	for	pilots	

	

One	 of	 the	 possible	 tests	 during	 your	 additional	 pilot	 testing	 day	 is	 on	 more	 advanced	
mathematics	related	to	flight	data	and	calculations.	

You	will	need	to	do	quick	calculations	using	only	pen	and	paper,	in	the	shortest	possible	time.	
Here	are	a	few	guidelines	to	the	most	common	types	of	problems	that	might	occur,	and	how	to	
calculate	and	make	the	best	estimation	without	wasting	much	time.		

	

Velocity	–	Distance	–	Time	

The	relationship	between	velocity	(which	we	call	“speed”	in	general	terms),	time	and	distance	is	
the	basis	of	most	calculations.	If	you	know	two	of	these	variables,	you	can	easily	calculate	the	
third.	

Depending	on	what	we	need	to	calculate,	we	can	use	different	forms	of	the	same	formula:	

distance = speed x time 

speed	=	
𝐝𝐢𝐬𝐭𝐚𝐧𝐜𝐞
𝐭𝐢𝐦𝐞

	

time	=	
𝐝𝐢𝐬𝐭𝐚𝐧𝐜𝐞
𝐬𝐩𝐞𝐞𝐝

	

The	 distance	 is	 usually	measured	 in	 kilometers	 (km),	 the	 time	 in	 hours	 (h)	 and	 the	 speed	 in	
kilometers	per	hour	(km/h).	 It	 is	very	important	to	use	hours,	not	minutes	in	the	calculations,	
otherwise	the	final	result	will	not	be	accurate.	

For	this	purpose,	it	is	good	to	remember	a	few	equivalents	between	minutes	and	hours:	

6	min	=	0.1	hours	

12	min	=	0.2	hours	

15	min	=	0.25	hours	

30	min	=	0.5	hours	

45	min	=	0.75	hours	

If	we	have	time	values	comprised	between	these	numbers,	we	must	try	and	decompose	them	
so	as	to	make	it	easy	for	us	to	transform	them	into	hours.	

Example:	

36	minutes	=	30	min	+	6	min	=	0.5	h	+	0.1	h	=	0.6	h	
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Sometimes	it	is	also	necessary	to	approximate	the	value	in	hours,	because	it	will	be	an	infinite	
number.	

Example:		

5	min	=	0.08333…	

We	will	only	use	0.08	when	working	with	this	amount	of	time.	the	final	result	will	not	be	exact,	
but	it	will	be	close	enough	to	the	real	value.	

	

Example:	

An	 aircraft	 travels	 at	 300	 km/h	 for	 3	 hours.	 What	 distance	 does	 the	 aircraft	 travel	 in	 this	
amount	of	time?	

What	we	know:	

Speed:	300	

Time:	3	

What	we	need	to	calculate:	

Distance	=	?	

d	=	s	x	t	

d	=	300	x	3	

d	=	900	km	

So	the	aircraft	travels	900	km	in	three	hours.	

	

We	use	the	same	basic	formula	when	calculating	average	speed,	or	total	distance	travelled	at	
different	speeds.	

If	the	aircraft	travels	half	the	distance	at	a	certain	speed,	and	the	other	half	at	a	different	speed,	
then	we	can	just	add	the	two	speeds	and	divide	them	by	2.	The	arithmetic	mean	of	the	two	will	
be	the	average.	However,	usually	this	is	not	the	case.	The	aircraft	may	fly	for	a	few	hours	at	a	
certain	speed,	and	only	a	few	minutes	at	another	speed.	In	this	case,	the	average	mean	is	of	no	
use	to	us.	The	formula	we	need	to	calculate	this	is:	

average speed 	=	
𝐭𝐨𝐭𝐚𝐥 𝐝𝐢𝐬𝐭𝐚𝐧𝐜𝐞 𝐭𝐫𝐚𝐯𝐞𝐥𝐥𝐞𝐝

𝐭𝐨𝐭𝐚𝐥 𝐭𝐢𝐦𝐞
	

	So	we	only	need	to	add	the	distances,	add	the	periods,	and	do	the	calculation.	
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Example:	

An	aircraft	 travels	 for	2	hours	at	250	km/h	and	 for	1	hour	at	400	km/h.	What	 is	 the	average	
speed	of	the	aircraft?	

Total	distance	travelled:		 2	hours	at	250	km/h	=	500	km	

	 	 	 	 1	hour	at	400	km/h	=	400	km	

	 	 	 	 	 	 Total:	900	km	

Total	time:	2	h	+	1	h	=	3	h	

Now	we	can	calculate	the	average	speed:	

as	=	900	/	3	=	300	km/h	

	

But	we	can	also	have	other	types	of	problems:	

Example:	

An	aircraft	travels	160	km	in	21	minutes	and	240	km	in	45	minutes.	What	is	the	average	speed	
of	the	aircraft?	

First,	we	need	to	transform	the	minutes	into	hours.	

21	min	=	15	min	+	6	min	=	0.25	h	+	0.1	h	=	0.35	h	

45	min	=	0.75	h	

Total	time:	0.35	+	0.75	=	1.1	h	

Total	distance:	160	km	+	240	km	=	400	km	

as	=	400	/	1.1			

We	can	approximate	1.1	≈	1	

as	≈	400	km/h	
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One	 of	 the	 most	 problematic	 questions	 concern	 means	 of	 transport	 (aircraft	 in	 this	 case)	
overtaking	each	other,	or	flying	towards	each	other	and	meeting	at	some	point.	The	solution	to	
these	questions	lays	in	the	same	formula	regarding	distance,	time	and	speed.	

Overtaking	aircraft:	

In	these	type	of	questions,	there	is	usually	an	aircraft	taking	off	at	a	lower	speed,	and	another	
aircraft	that	takes	off	a	certain	amount	of	time	later	than	the	former,	but	travelling	at	a	higher	
speed.	Of	course,	after	some	time,	the	second	aircraft	will	overtake	the	other.	

When	dealing	with	this	questions,	we	must	bear	in	mind	that	at	the	point	one	of	the	aircraft	will	
overtake	 the	other,	 they	will	 be	at	 the	 same	distance	 from	 the	base	 they	 took	off	 from.	The	
difference	 is	 they	 travelled	 at	 different	 speeds	 and	 for	 different	 amounts	 of	 time.	
Mathematically,	we	write	this	in	the	following	manner:	

d	=	s1	x	t1	=	s2	x	t2	

s1	=	the	speed	of	the	first	aircraft	(which	is	lower)	

s2	=	the	speed	of	the	second	aircraft	(which	is	higher)	

t1	 =	 the	 amount	 of	 time	 the	 first	 aircraft	 travelled	 until	 it	was	 overtaken	 (bigger	 amount	 of	
time)	

t2	=	the	amount	of	time	the	second	aircraft	 travelled	until	 it	overtook	the	other	one	(smaller	
amount	of	time)	

Using	the	information	we	are	given	in	the	question,	we	can	determine	the	piece	of	information	
that	is	missing,	regardless	of	whether	we	need	to	calculate	speed,	time	or	distance.	

Example:	

An	aircraft	takes	off	from	base	and	travels	at	300	km/h.	After	15	minutes,	another	aircraft	takes	
off	 and	 travels	 in	 the	 same	 direction	 as	 the	 previous	 one,	 at	 350	 km/h.	 How	 long	 after	 the	
second	aircraft	takes	off	will	it	overtake	the	first?	

As	explained	before,	the	distance	the	two	aircraft	travel	is	the	same.	So	we	only	need	to	use	the	
relations	 between	 speed	 and	 time.	 We	 must	 also	 pay	 close	 attention	 to	 the	 question,	 to	
understand	what	we	need	to	calculate.	In	this	case,	the	question	is	“how	long	after	the	second	
aircraft	takes	off…”,	so	we	need	to	calculate	t2.		

(If	the	question	was	“how	long	after	the	first	aircraft	takes	off	will	it	be	overtaken	by	the	second	
aircraft?”,	then	we	would	have	to	calculate	t1.)	
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We	start	from	the	equation	s1	x	t1	=	s2	x	t2,	which	we	solve	for	t2.	

s1	=	300	

s2	=	350	

t1	=	t2	+	15	min	(the	first	aircraft	took	off	first,	so	obviously	it	flew	for	a	longer	time)	

It	 is	 important	to	work	with	hours,	not	minutes,	because	we	measure	the	speed	in	km/h,	not	
km/min.	So	we	transform	minutes	into	hours.	

15	min	=	0.25	h	

t1	=	t2	+	0.25	

300	x	(t2	+	0.25)	=	350	x	t2	

300	x	t2	+	300	x	0.25	=	350	x	t2	

350	x	t2	–	300	x	t2	=	300	x	0.25	

0.25	is	a	quarter;	a	quarter	of	300	is	75.	

50	x	t2	=	75	

t2	=	75	/	50	=	3/2	=	1.5	hours,	or	1	hour	and	30	minutes	

	

Merging	aircraft:	

When	two	aircraft	take	off	at	roughly	the	same	time	and	travel	towards	each	other,	when	they	
meet,	they	will	have	covered	the	entire	distance	between	the	two	airports	they	took	off	from.	
Also,	they	will	have	travelled	for	the	same	amount	of	time,	so	t1	=	t2.	

Mathematically,	we	have:	

d1	=	the	distance	covered	by	the	first	aircraft	

d2	=	the	distance	covered	by	the	second	aircraft	

d1	+	d2	=	d	(the	whole	distance)	

The	speed	at	which	they	approach	each	other	is	the	combined	speed	of	the	two.	

s1	=	the	speed	of	the	first	aircraft	

s2	=	the	speed	of	the	second	aircraft	

s1	+	s2	=	s	(the	speed	at	which	they	travel	towards	each	other)	

	d	=	(s1	+	s2)	x	t	
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We	can	calculate	any	of	these	variables,	provided	we	know	all	the	others.	

Example:	

Two	aircraft	 take	off	 at	 the	 same	 time	 from	 two	airports	 1800	 km	apart,	 and	 travel	 towards	
each	other.	The	 first	aircraft	 travels	at	350	km/h,	and	 the	second	aircraft	has	a	 speed	of	250	
km/h.	After	how	long	will	the	two	aircraft	meet?	

d	=	1800	

s1	=	350	

s2	=	250	

All	we	need	to	do	is	replace	these	numbers	in	the	formula	and	calculate	time	(t).	

1800	=	(350	+	250)	x	t	

t	=	1800	/	600	

t	=	3	

So	the	two	aircraft	will	meet	after	3	hours.	
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Another	basic	 thing	 in	pilot	calculations	 is	knowing	how	to	use	cross	multiplication	 correctly,	
and	 applying	 it	 to	 practical	 problems.	 This	 can	 help	 us	 calculate	 climb	 and	 descent	 rates,	
temperature	increase	or	drop,	fuel	consumption,	or	even	transform	miles	in	kilometers	and	the	
other	way	 around.	 The	most	 important	 thing	 is	 to	 set	 the	 equivalents	 correctly	 and	 arrange	
them	in	mathematical	form,	then	solve	the	exercise.	Here	are	a	few	examples:	

1. An	 aircraft	 descends	 at	 a	 rate	 of	 200	 ft/min.	 How	 long	 does	 it	 take	 the	 aircraft	 to	
descend	from	3000	ft	to	1000	ft?	
	
First	of	all,	we	need	to	know	how	much	the	aircraft	descends:		
3000	–	1000	=	2000	
Here	comes	cross	multiplication:	
In	1	minute,	the	aircraft	descended	200	ft.	
In	x	minutes,	the	aircraft	will	descend	2000	ft.	
In	mathematical	form,	we	write	this	as	
!
!
	=	 !""

!"""
	

	
x	=	2000	x	1	/	200	
x	=	10	minutes	
	

2. An	aircraft	can	travel	200	km	with	the	fuel	tank	50%	full.	How	far	can	it	travel	with	the	
tank	65%	full?	
Again,	we	use	the	cross	multiplication:	
	
With	the	tank	at	50	percent,	the	aircraft	travels	200	km.	
With	the	tank	at	65	percent,	the	tank	travels	x	km.	
Mathematically,	we	arrange	the	numbers	like	this:	
!"
!"
=  !""

!
		

	
x	=	200	x	65	/	50	
200	/	50	=	4	
4	x	65	=	260	
So	the	aircraft	can	travel	260	km	if	the	fuel	tank	is	65%	full.	
	

3. We	use	cross	multiplication	when	dealing	with	miles	and	kilometers,	too.	
Example:	1	mile	=	1.6	km	
	 					28	miles	=	x	km	
x	=	28	x	1.6	
x	=	(28	x	10	+	28	x	6)	x	0.1	=	(280	+	168)	x	0.1	=	448	x	0.1	=	44.8	
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A	more	complex	type	of	questions	is	the	one	comparing	fuel	flow	according	to	the	speed	of	the	
aircraft.	Generally,	 the	higher	 the	speed,	 the	bigger	 the	 fuel	 flow,	and	the	other	way	around.	
This	means	that	for	each	increase	in	speed,	we	need	to	calculate	the	new	rate	of	fuel	flow.	

Example:	
When	 travelling	 at	 300	 km/h,	 an	 aircraft	 burns	 30	 gallons	 of	 fuel	 an	 hour.	When	 the	
speed	increases	by	20%,	fuel	flow	also	increases	by	10%.	If	the	aircraft	flew	for	2	hours	
at	300	km/h	and	for	3	hours	at	360	km/h,	how	much	fuel	was	used?	
	
We	need	 to	calculate	 the	 fuel	 flow	at	a	higher	 speed.	 (Also,	 if	multiple	 conditions	are	
given,	we	need	to	calculate	the	fuel	flow	for	each	of	those	situations).	
20%	increase	in	speed:		
300	+	20%	x	300	=	300	+	60	=	360	km/h	
10%	increase	in	fuel	flow:	
30	+	10%	x	30	=	30	+	3	=	33	gallons	
So	at	360	km/h,	the	aircraft	burns	33	gallons	of	fuel	per	hour.	
Now	we	can	calculate	the	total	fuel	used:	
2	hours	x	30	gallons	+	3	hours	x	33	gallons	=	60	+	99	=	159	gallons	of	fuel	

	

Calculating	 temperatures	 is	 similar	 to	 calculating	 the	 difference	 between	 true	 airspeed	 (TAS)	
and	indicated	airspeed	(IAS):	

Example:	

Temperature	 decreases	 by	 2	 degrees	 C	 for	 each	 1000	 ft	 increase	 in	 altitude.	 If	 ground	
temperature	is	26	degrees,	calculate	the	temperature	at	10000	feet.	

10000	/	1000	=	10	
So	the	temperature	will	drop	10	times	by	2	degrees.	This	means	
10	x	2	=	20	degrees	
26	–	20	=	6	degrees	(this	will	be	the	temperature	at	10000	ft)	

	 	

Example:	

TAS	exceeds	IAS	by	2km/h	for	every	1000ft	 increase	 in	altitude.	 If	at	7000	ft	the	IAS	 is	
280	km/h,	what	is	the	IAS?	

At	ground	level,	TAS	and	IAS	is	the	same.	The	difference	between	TAS	and	IAS	increases	
by	2	km/h	for	each	1000	ft	increase	in	altitude.	

7000	/	1000	=	7	
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This	means	that	at	7000	ft,	the	difference	has	multiplied	7	times.		

7	x	2	=	14	(this	is	the	difference	between	TAS	and	IAS)	

Since	IAS	is	given	as	280	km/h	and	TAS	is	higher,	TAS	will	be	

280	+	14	=	294	km/h	

	

Some	 questions	 require	 us	 to	 calculate	 the	 distance	 from	 the	 base	 to	 a	 certain	 aircraft	 that	
made	 a	 90	 degree	 turn.	 Because	 of	 the	 right-angle	 turn,	 the	 flight	 path	 of	 the	 aircraft	 will	
resemble	a	right	triangle,	so	we	can	use	Pythagoras’s	theorem	to	determine	the	distances.	

	 Example:	

An	aircraft	takes	off	and	travels	south	for	10	km,	and	then	veers	east	and	travels	for	20	
km.	What	is	the	distance	from	the	base	to	the	aircraft?	

	

	

	

	

	

	

	

The	 trajectory	 of	 the	 aircraft	 is	 illustrated	 in	 the	 figure	 above.	 It	 goes	 south,	 then	 east,	 as	
indicated	by	the	arrows.	The	distance	from	the	base	to	the	point	the	aircraft	has	just	reached	is	
d.	Using	Pythagoras’s	theorem,	we	can	quickly	calculate	d.	

d2	=	102	+	202	

d2	=	100	+	400	

d2	=	500	

d	=	 500	

How	to	calculate	 500	quickly:	

500	=	5	x	100	=	5	x	102	

500		=	 5 x 10!	≈	2.2	x	10	=	22	


