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96 Jumping over a ditch

A dog attempts to jump over a ditch, which is 2.0 m wide. The dog launches itself from one
edge of the ditch with speed 5.0m/s at an angle of 30° from the horizontal. The aim of this
exercise is to determine whether the dog will reach the other side of the ditch. First we will
find out whether the dog reaches its maximum height before or after it is above the middle
of the ditch, (111F2023)

a) Sketch the situation with the “earlier” instant being that at which the dog launches and
the “later” instant being the moment when it reaches its highest point. List as many of
the variables as possible, Use the format

b= tp =
T; = Ty =
W= Yr =
Vig = Uz =
Viy = Yfy =
Gy = ay =

b) Draw the velocity vector at the earlier instant and use this to determine the components
of ¥§. Enter these in the list above,

L
¢) Draw the velocity vector at the later instant. Describe whether the components are
positive, negative or zero and enter as much information about these in the list above.

d) Determine the horizontal distance traveled by the dog by the time that it reaches it%
maximum height.

e) As the dog descends from its maximum height back to the ground, how much further
does it travel? Does it reach the other side of the ditch?

Answer 4)
ti= Os be =

Yy = Om ¥P=
yrrom e

- \“)(_; 4,"331\«1/5 \J_C =
fom® 5 Vhos 25mh Vi, =

Ax = omk® Q= -G, 80 M5



) : \[f.:j -V, 0n30° = 5.0mls 5,n30°
S
= .. = 2.Smls
Vix =V, ws30°
= 5.0mk (0s30°
= 4.33m[5
-
) >\ §\/$3~0 ) < mporiy]

-—-..ﬁ._‘._..‘._.—f

d) Ned e ab wan heigut  (wler i1 gos ).

ond. Huan
0 o,
Xf= }i/-{— VixAt"l' ;_zé(x@'t') =0 f X+ = 4.33Mmls AT /\
o g@’r hme
=0 Omls= 2.Smls + (~9.80ul?) At A Combs
=D QYoM At =2.5mls /‘D
=D o 2smMmls XF= 4,33mls x O.265
AJU m!‘sz 0-263
= LlO0m

e) Te ok rvexs ad oo 0{03 Mavwelh on adlihag! 11em. Thas +
Havels 2.20a0 ':tgn; "ectdad/g Hig 3%‘15{

Alenaive  arswer
N ——— e —

G fwa B rhrn b grand 4a0omIs* @)= 25mls At

U= Om L At #0 -tan
T 2Smls
(AR 2 A
Y=Y+ Vig A% + 4 ay(be)° ) 4ot
Om=0m +2.5mMk At *i(‘q-EON@)A‘tL - / = Ni-= D, 52% iy

XE=X+Vig At s Om+ 4.33mfs NZARY;



