15 The velocity-time graph of a particle moving in a straight line is as shown.
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In 8 seconds the particle travels:

A 9m
B 14 m
C 18 m
D 28 m
E 12m

MULTIPLE CHOICE ANSWERS

Lt

1 2 3 4 S
4 A € 5 D
6 7 8 9 10
D A = A &
11 12 13 14 15
Al 5 A e B




Short-answer questions

1 A particle moves in a straight line so that its position x cm from a fixed point O
at time  seconds (¢ = 0) is given by x =#* — tL12. )
a  What is the particle’s initial position? %

ANSWER: | — [ ¢y

b  What is the particle’s initial velocity?
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ANSWER: | —1lcem / )
¢ At what time(s) does it pass through O?
O=t—r-12 ANSWER: | (/5
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The velocity, v m/s, of a moving body is given by v = 37 + 6¢ — 4. If the body’s

initial displacement from O is 8 m, find its displacement, x m, and acceleration,
a m/s?, at any time ¢ s.
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A car travelling at 40 m/s is brought to a stop with uniform retardation in
4 seconds. What distance has it travelled?
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An object is projected upward from the ground with a veloc1ty of 6 m/s If
the acceleration due to gravity is 9.8 m/s? in a downward direction, find: /= —{- Jé’ +(9-€
a the maximum height reached
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b the time taken for it to return to the ground. /LU ({ f :
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Two particles, travelling in the same direction, pass a given point together at
8 m/s Thereafter, one particle begins to slow down with a constant retardation 7 ¥
p g Al T—s (6,3 )

of 7 m/s?. The other continues for 6 seconds at 8 m/s and then slows down with "‘:?((:’5), 5™
a retardation of %(f — 6) m/s* where ¢ seconds is the time after the two particles 2 (lf") —
; : k
. Find how f: i icles has travelled wh
were together. Find how far each of the particles has travelled when they come i
_AE to rest. t
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' 6 A particle moves in a straight line so that its distance x m from a fixed point O |/, =0
j 5 on the line is given by x =22 — 41+ 9 for 0 < ¢ <3, where ¢ is the time in i ‘
‘ (Ztl)’ econds after passing through a point B on the line. Find: 0= ,i—f - zg
a the position of point B on the line relative to O (3 5
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the distance of the particle from O when it is instantaneously at rest P20 o =12 -
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¢ the total distance travelled by the particle in the period t=0to =3

ANSWER: { {,5 n/i

d the velocity of the particle when ¢ = 3.

v= ey ANSWER: gﬂt,/)"'
wiv =) v=§

7 A car moves along a straight horizontal road so that ¢ seconds after passing a
fixed point O with a speed of 5 m/s, its acceleration, @ m/s?, is given by a = 6 —
3t. On reaching its greatest speed, the brakes are applied and the car decelerates
at 2 m/s?, coming to rest at a point 4. For the journey from O to 4:

a  sketch the velocity-time graph, labelling the following three points:
e Initial velocity

e Maximum/greatest velocity B ( R ‘bk
e Car at rest Q=0 .
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¢ find the distance travelled.
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Extended-response questions

Two stones are thrown from the top of a building at the same instant. The first stone is
thrown vertically upward and reaches the ground in 4 seconds. The second stone is
thrown vertically downward with the same initial speed as the first stone and reaches
the ground in two seconds. (Use 9.8 m/s? as the magnitude of the acceleration due to
gravity.)

1 Find the height of the building and the initial speed of each stone.
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3 A third stone is dropped from the top of the building and reaches the ground at ( (A0 L‘\’%

the same instant as the first stone. How long after the first two stones were ) L AL
thrown was the third stone dropped (correct to two decimal places)? ([
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