4.03 Time zones and the date line
Year 8 Maths · A5 question sheet · Level 3 · Challenge
This worksheet practises time zones with daylight saving, half-hour and 45-minute offsets, flights with several legs, and crossing the International Date Line. Tip: for hard questions, change the starting time to UTC first (subtract the offset), then change UTC to the new city’s time (add its offset).
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1. Daylight saving runs from the first Sunday in October to the first Sunday in April in NSW, the ACT, Victoria, Tasmania and South Australia. Broken Hill, in far western NSW, uses South Australia’s time. Copy and complete the table of UTC offsets.
	Place
	UTC offset in January

	Sydney
	

	Brisbane
	

	Adelaide
	

	Darwin
	

	Perth
	

	Hobart
	

	Broken Hill
	



1. The Earth turns 360° in 24 hours.
0. How many minutes does it take the Earth to turn 1°?
0. Sydney is at about 151° E and Perth is at about 116° E. By “Sun time”, how far apart are they, in hours and minutes?
0. Their clocks are only 2 hours apart in winter. Why do we use time zones instead of exact Sun time for every town?
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1. The table shows UTC offsets in July. Find the time and day in the second city.
	City
	UTC offset in July

	London
	UTC+1

	Los Angeles
	UTC−7

	Honolulu
	UTC−10

	Auckland
	UTC+12

	Kathmandu
	UTC+5:45

	Delhi
	UTC+5:30

	Sydney
	UTC+10

	Adelaide
	UTC+9:30



0. 07:00 on Tuesday in Sydney. Time in London?
0. 16:45 on Monday in Kathmandu. Time in Delhi?
0. 22:30 on Friday in Honolulu. Time in Auckland?
0. 11:20 on Wednesday in Auckland. Time in Los Angeles?
0. 03:15 on Monday in Adelaide. Time in Kathmandu?
1. Some Pacific islands have very unusual offsets. Kiritimati (Christmas Island, in Kiribati) is UTC+14, the furthest ahead of anywhere. Baker Island, an uninhabited US island, is UTC−12.
0. How many hours apart are the clocks on Kiritimati and Baker Island?
0. For part of every day, it is a different date in three places at once: one date on Kiritimati, the day before that in UTC (at Greenwich), and the day before that again on Baker Island. Between which UTC times does this happen?
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1. When daylight saving starts in NSW, the clocks jump from 2:00 am straight to 3:00 am. When it ends, they go back from 3:00 am to 2:00 am.
0. Jack goes to bed at 10:00 pm on the Saturday night before daylight saving starts, and gets up at 7:00 am by the clock on Sunday. How long was he in bed?
0. He does the same on the night that daylight saving ends. How long was he in bed this time?
1. On 31 December, which twin town celebrates New Year first: Tweed Heads (NSW) or Coolangatta (Queensland)? How long before the other? Explain.
1. In 2011, Samoa moved from the east side of the International Date Line to the west side. On the calendar there, Thursday 29 December 2011 was followed by Saturday 31 December 2011.
0. Which date did Samoa skip?
0. By how many hours did Samoa’s clocks jump forward?
0. Samoa trades a lot with Australia and New Zealand. Suggest why it wanted to be on the same side of the date line as them.
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1. In July, a family flies from Perth (UTC+8) to London (UTC+1), changing planes in Dubai (UTC+4). They leave Perth at 23:30 on Monday. The flight to Dubai takes 11 hours 5 minutes, they wait 2 hours 40 minutes in Dubai, and the flight to London takes 7 hours 35 minutes.
0. What is the local time and day in Dubai when they land there?
0. At what local time do they leave Dubai?
0. What is the local time and day in London when they land?
0. How long is the whole journey?
1. In January, Sydney is UTC+11 and Los Angeles is UTC−8.
0. A flight leaves Sydney at 10:00 am on Friday and takes 13 hours 50 minutes. What is the local time and day in Los Angeles when it lands?
0. The return flight leaves Los Angeles at 10:30 pm on Sunday and takes 15 hours 5 minutes. What is the local time and day in Sydney when it lands?
0. Explain why the passengers on the return flight “lose” most of a day.
1. In January, a family wants a 1-hour video call between Perth (UTC+8), Brisbane (UTC+10) and Auckland (UTC+13). Nobody wants to be on the call before 7:00 am or after 9:00 pm in their own city. Between what times, in Perth time, can the call start?
1. A cricket Test match in Perth starts at 10:30 am Perth time on a day in December.
0. What time does it start in Sydney, Brisbane and Adelaide?
0. Play finishes at 5:00 pm Perth time. What time is that in Sydney?
1. Kiritimati (UTC+14) is the first inhabited place to see the New Year. When it is midnight on 1 January there, what time and date is it in:
0. Sydney (UTC+11 in summer)?
0. Perth (UTC+8)?
1. A teacher in Adelaide runs an online lesson at 9:00 am Adelaide time every Monday, all year. Her students live in Brisbane. What time do they log on:
0. in June?
0. in January?
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