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Answers - Vectors
Year: Year 11

Answer to Question 1

Add the top numbers and the bottom numbers: .a.

Subtract: .b.

Multiply both numbers by 3: .c.

 and , so .d.

, so . Multiply  by 2 first, then subtracte.

each component.

Answer to Question 2

 5 Square each component, add, then take the square root. Thisa.
is Pythagoras' theorem on the arrow of the vector.

 13 The components 5 and 12 form a 5-12-13 right-angledb.
triangle, so the magnitude is 13.

 10 Squaring removes the negative sign: .c.
 5.39 29 is not a square number, so round  to 2 decimald.

places.
 8.06 Both components are negative, but the magnitude (ae.

length) is always positive.

Answer to Question 3

End minus start: .a.

 and .b.

. The journey  returns to the start,c.

so the total is the zero vector.
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 5 units. The length of  is the magnitude of , using Pythagorasd.

on its components 4 and 3.

Answer to Question 4

Parallel vectors are scalar multiples of each other.  and , so a.
are parallel,  are parallel and  are parallel.  is not parallel to any of them.

 because  and .  because  andb.
.

, so the multiplier is 2 and  8.c.

Answer to Question 5

 . To go from  to  we go back along  to ,a.

then along .

 and . A midpoint is halfway along, so we take half of eachb.

vector.

. So  is parallel to c.

and half its length.

Answer to Question 6

. Subtract the position vector of the start from thea.

position vector of the end.

, so . Then  b.

.  means  is one third of the way from  to . Check:

.

Midpoint  . The midpoint is the mean of the twoc.

position vectors; add them and halve each component.
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Answer to Question 7

 . The total displacement is the sum of thea.

three movement vectors.

 7.6 km. The distance is the magnitude of , usingb.

Pythagoras.

The return vector is the negative: . Going back reverses the direction, soc.

both components change sign.

Time  hours  15.2 minutes (about 15 minutes).d.

Time  distance  speed, then multiply by 60 to change hours into minutes.

Answer to Question 8

 . The total displacement is the sum of the two legs.a.

 km.  km. Total b.
11.32 km. Each distance is the magnitude of its vector, found with Pythagoras.

 km. The saving is  4.61 km. Thec.

direct route is the magnitude of ; subtract it from the total distance walked.

Answer to Question 9

 . Go from  back to  (the negativea.

of ), then from  to .

, so about 16 paces. The distance is the magnitude ofb.

.

Midpoint  . The position vector of ac.

midpoint is the mean of the two position vectors.

 13 paces. The magnitude of  uses the 5-12-13 right-d.

angled triangle.
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Answer to Question 10

 .a.

 6.7 km/h.b.
After 1 hour the ferry has gone 6 km north and has drifted 3 km east of the pointc.
opposite .

She needs a sideways component of  to cancel the current , for exampled.

 (and a northward part such as 6).

Answer to Question 11

 .a.

 .b.

Across: . Up: . From the first, . Substitute:c.
, so ,  and . Then  1.

Check: .

Answer to Question 12

  km/h. Add the plane's own velocity and the winda.

velocity.

 . Multiply the resultant velocity by the time.b.

 324 km to the nearest km. Use Pythagoras on thec.
components of the displacement.

Yes: the position  is exactly the destination vector , so the windd.

effect was already allowed for and the plane is on course.

Answer to Question 13

 and .a.
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 40.0 m.  35.8 m.b.

 2.5 seconds. Time  distance  speed.c.

, length  m. Via  the ball travels  m. So thed.

direct pass is much shorter.

Answer to Question 14

  and  .a.

 is horizontal and  is vertical, so the angle at  is  (check:b.

).
 m,  m,  m. Totalc.

 1 700 m.
 m. Via  it is  m, so the saving isd.

 351 m.

Answer to Question 15

In a parallelogram , so  .a.

, so . , so .b.

. Also . Soc.

: it is a multiple of , so  is parallel to .

One half.d.

Answer to Question 16

.a.

, so . Then . Asb.

required.
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. .c.

, a multiple of , so  is parallel to  and  of its length (ind.

the opposite direction).

Answer to Question 17

. .a.

, so the two vectors are parallel. They both start at , so , b.

and  are on the same straight line.
 is the same length as  but in the opposite direction, so  is the midpointc.

of .

Answer to Question 18

 . Subtract the position vector of  from that of .a.

 . The midpoint is the mean of the twob.

position vectors.

 12.4 km. The distance is the magnitude of .c.

 4.9 minutes. Time  distance  speed, then multiply by 60.d.

 .  is the midpoint of . Doubling a vector keeps itse.

direction and doubles its length.

Answer to Question 19

. . .a.

.b.

.  andc.
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. These are parallel only if ,

which is false ( ). So  are not collinear.

Answer to Question 20

. .a.

. . . Then b.

because  and . So  is a multiple of  and they
share , so  are collinear. .
The median from  also passes through  at two thirds of its length. Byc.
symmetry the median from  does too, so all three medians meet at , the
centroid.


