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♪	I'm	gonna	go	♪	I	don't	know.	lE	.ojaba	aicah	etnemlacitrev	esrevom	a	azneimoc	ogeul	y	,agneted	es	euq	atsah	etneicerced	lacitrev	dadicolev	anu	noc	abirra	aicah	¡Ãrajaiv	otejbo	le	euq	ohcid	someH	.)\	}i{	_	}H{(	\	lacitrev	arutla	anu	edsed	abirra	aicah	odaznal	otejbo	nu	eredisnoC	.)\	}i{	_	}h{(	\	arutla	al	a	evleuv	otejbo	le	)\	}m{	_	}t{	2(	\	opmeit	nu	ed	s©ÃupseD	.ojaba	aicah	reac	a	azneimoc	y	amix¡Ãm
arutla	us	aznacla	otejbo	le	,)\	}m{	_	}t{(	\	opmeit	led	s©ÃupseD	.)\	}i{	_	}H{(	\	arutla	al	edsed	abirra	aicah	otejbo	nu	ajorra	eS	)a(	:2.3	arugiF	.)\	}g{	cev	\(	\	odneis	eugis	n³Ãicareleca	aL	.)\	}xam{	_H(	\	,arutla	royam	us	a	dadicolev	orec	n¡Ãrdnet	abirra	aicah	laicini	dadicolev	anu	neneit	euq	selitceyorp	soL	.)\	}g{	cev	\(	\	odneis	eugis	n³Ãicareleca	al	,orec	se	dadicolev	al	ednod	amix¡Ãm	arutla	al	A	.n³Ãiccerid	y
dutingam	ne	odaibmac	ah	dadicolev	ed	rotcev	le	orep	,etnatsnoc	se	n³Ãicareleca	al	euq	radrocer	etnatropmi	yum	sE	.reac	a	azneimoc	otejbo	le	,otse	ed	s©ÃupseD	.aznacla	otejbo	le	euq	,)\	}xam{	_h(	\	,amix¡Ãm	arutla	al	noc	ednopserroc	orec	a	ecuder	es	dadicolev	al	euq	le	ne	otnup	lE	.etnatsni	nu	arap	))\	}$	}1-{	^$	S	·Â	¢ÃM{	txet	\(	\	¢Ã	)\	0	=	v(	\(	eneited	es	euq	atsah	eyunimsid	lacitrev	n³Ãiccerid	al	ne
dadicolev	al	ed	dutingam	al	,lacitrev	n³Ãiccerid	al	ne	laicini	dadicolev	atreic	noc	abirra	aicah	eveum	es	otejbo	nu	is	euq	acifingis	otsE	.setnerefid	sacisÃf	sedaditnac	sod	nos	euq	n³Ãicareleca	al	y	dadicolev	al	odnalczem	somaÃratse	euqrop	otejbo	le	erbos	serotcev	sobma	somajubid	oN	.arreit	al	ed	eicifrepus	al	ne	odarap	¡Ãtse	euq	neiugla	arap	ojaba	aicah	n³Ãicareleca	anu	ecerap	otsE	.arreit	al	ed	ortnec	le
aicah	nareleca	erpmeis	arreiT	al	ed	lanoicativarg	opmac	le	ne	ojaba	aicah	o	abirra	aicah	neveum	es	euq	sotejbo	soL	:1.3	arugiF	.odnaibmac	¡Ãtse	dadicolev	al	euq	acifingis	orec	on	n³Ãicareleca	aL	:atoN	.)\	}g{	cev	\(	\	etnatsnoc	n³Ãicareleca	anu	noc	ojaba	aicah	nareleca	erpmeis	arreiT	al	ed	lanoicativarg	opmac	le	ne	ojaba	aicah	o	abirra	aicah	esodn©ÃivoM	which	is	needed	for	the	object	to	come	back	down
to	height	\	{(h}	_	{i}	\)	is	the	same	as	the	time	it	was	taken	for	the	object	to	reach	its	maximum	height	from	height	\	{(h}	_	{i	}	\).#####	###############################################################################	otneimivom	reiuqlauc	a	racilpa	nedeup	es	oenÃlitcer	otneimivom	ed	senoicauce	sal	euqrop	,©Ãuq	roP	.)\	}g{	cev	\	=	}a{	cev	\(	\	:dadevarg
al	ed	n³Ãicareleca	noc	,selacitrev	selitceyorp	ed	otneimivom	le	arap	rasu	nedeup	es	01	odarg	le	ne	³Ãidnerpa	euq	le	erbos	oenÃlitcer	otneimivom	ed	senoicauce	saL	.socif¡Ãrg	sol	odnasu	asam	al	ed	otneimivom	le	abircseD	))\	}$	}1-{^$	S	·Â	¢ÃM{	txet	\(	\(	dadicolev	ed	dutingaM	)s(	opmeit	le	ne	oibmaC	)m(	aicnatsid	al	ne	oibmaC	.n³Ãicareleca	al	ed	dutingam	al	se	atsE	.atcer	aenÃl	al	ed	etneidnep	al
enimreteD	.sotad	ed	sotnup	sut	ed	s©Ãvart	a	atcer	aenÃl	rojem	al	ajubiD	.ojabart	ed	orbil	us	ne	odalucirdauc	lepap	le	eugeP	.ardauc	ed	lepap	ne	"opmeit	a	etnerf	dadicoleV"	ed	ocif¡Ãrg	nu	razart	arap	opmeit	ed	serolav	sol	y	dadicolev	al	ed	dutingam	al	esU	.dadicolev	al	raluclac	arap	odiconoc	opmeit	ed	olavretni	le	y	sodaremun	sotnup	ertne	oidemorp	aicnatsid	al	esU	.s	1,0	se	sodaremun	sotnup	ertne	opmeit
le	euq	ol	rop	,s	20,0	ed	se	sotnup	sod	ertne	opmeit	ed	olavretni	lE	.sovisecus	sodaremun	sotnup	ertne	aicnatsid	ed	serolav	sod	sol	ed	oidemorp	le	avleuseR	.n³Ãicaunitnoc	a	albat	al	ne	sopmeit	sotse	atneuc	ne	agneT	.sovisecus	sotnup	ertne	opmeit	ed	solavretni	sol	revloser	arap	rekcit	ed	rodaziropmet	led	aicneucerf	al	esU	.n³Ãicaunitnoc	a	albat	al	ne	saicnatsid	satse	atneuc	ne	agneT	.sovisecus	sotnup	ertne
aicnatsid	al	adim	,atnic	ed	azeip	adac	nE	.otneimidecorp	etse	eºÃnitnoC	.2	oremºÃn	otnup	otniuq	le	eteuqite	y	sotnup	5	sorto	etneuC	.1	oremºÃn	omoc	otnup	otniuq	le	eteuqite	y	sotnup	ocnic	etneuc	ogeuL	.orec	omoc	olet©Ãuqite	y	etnerapsnart	otnup	remirp	etse	olucrÃc	nu	ne	arreicnE	.atnic	al	ed	asam	ed	omertxe	la	onacrec	s¡Ãm	etnerapsnart	otnup	remirp	le	ertneucne	y	atnic	adac	emoT	.ritepeR
.rodaziropmet	le	eugapA	.osip	la	agiac	euq	odneitimrep	,asam	al	noc	atnic	al	ri	ejeD	.rodaziropmet	le	adneicnE	.socis¡Ãb	sotcudorp	sol	ed	s©Ãvart	a	etnemlic¡Ãf	esap	y	lacitrev	aes	euq	arap	atnic	al	agnetsos	)osip	us	y	sasam	suS	straight	line	with	constant	acceleration.	If	we	are	only	considering	the	vertical	movement	(up	and	down),	it	is	straight	line	motion	and	acceleration,	\	(\	vec	{g}	\),	it	is	constant	and
along	the	same	line.	We	use	the	magnitude	of	\	(g	=	\	text	{9.8}	\	text	{m	·	s	$^{-2}	$}	\)	to	stopatleD	\+)0(=f_}x{cev\(\	secnotne	)\0=i_}x{cev\(\	iS	.)\}x{cev\	atleD\+i_}x{cev\=f_}x{cev\(\	rop	adad	se	n³Ãicisop	aL	.selaugi	nos	on	lanif	n³Ãicisop	al	y	otneimazalpsed	le	euq	radrocer	ebed	secnotne	,))\0=i_}x{cev\(\	eneit	on	,riced	se(	otneimivom	le	azneimoc	euq	le	edsed	otnup	le	ne	artnec	es	on	ajile	euq
sadanedrooc	ed	ametsis	le	iS	c\c\c\c\}00Hc\c\}00Hc\c\}00Hc\c\}00Hc\c\c\c\}00Hc\c\c\c\c\c\c\c\}00Hc\c\c\c\c\c\c\c\c\}00Hc\}00Hc\c\c\c\c\c\c\c\c\c\c\}c\c\c\c\c\c\c\c\c\c\c\c\c\}f\c\}f\}f\}f\}f\}f\}f\}f\}f\{	}f\}f\}f\}f\}f\}f\}f\}f\}f\{	}f\}f\}f\}f\}f\{	}}f\{	}}f\{	}}f\{	}fireS	snaS	tfosorciMnf\{	}fireS	snaS	tfosorciMnf\{	}f{_}v{cev\	}*ngila{nigeb\	.)\}g{cev\=}a{cev\(\	¡Ãres	n³Ãicareleca	al	otnat	ol	rop	y	dadevarg	al	se
someraredisnoc	euq	azreuf	acinºÃ	al	euq	somebas	,lacitrev	litceyorp	otneimivom	led	osac	le	nE	}}}}}}}}}}}}}}}}}}}}}{	}}}}}}}}}}}}}{	}}}}}}}}}{	}}}}}c\{	}{	}{	}{	}{	}}}{	}{	}{	}{	}}}}}}}}}}}}}}}}}}}}}}}}}}}}}{	}}c\{	}{	}{	}}}{	}{	}c\{	}{	}}}}}}}}c\{	}{	}}}}}}}{	}}}}}}}{	}c\{	}{	}{	}c\{	}c\{	}}}{	}c\{	}{	}c\{	}}}{	}c\{	}c\{	}}}c\{	}}c\{	}}f\{	}}}}f\{	}}f\{	}}}}f\{	}}}}f\{	}}}f\{
}f\{	}f\{	}f{_}v{cev\	}*ngila{nigeb\	:nos	01	odarg	le	ne	³Ãidnerpa	euq	otneimivom	ed	senoicauce	saL	.sotcerroc	songis	sol	nagnet	serotcev	sus	euq	arap	avitisop	n³Ãiccerid	al	¡Ãres	n³Ãiccerid	l¡Ãuc	ridiced	atisecen	detsu	,otnat	ol	roP	.n³Ãiccerid	y	dutingam	neneit	euq	serotcev	noc	odnatart	¡Ãtse	detsu	,senoicauce	satse	azilitu	detsu	odnauc	euq	edreuceR	.01	odarg	led	sacit¡Ãrdauc	senoicauce	sal	omoc
laenilitcer	otneimivom	le	otnat	rasiver	arap	otnemom	neub	nu	aÃres	arohA	.solucl¡Ãc	Now	we	can	apply	this	mathematical	description	of	the	vertical	movement	to	solve	problems.	A	ball	is	thrown	vertically	up	with	an	initial	veloc	})	(text	{m})	on	the	release	point.	Determine	the	maximum	height	on	the	hand	of	the	shooter	reached	by	the	ball.	Determine	the	time	the	ball	takes	to	reach	its	maximum	height.
Determine	the	time	(s)	when	the	ball	will	be	in	the	position	shown	in	the	photograph.	We	are	obliged	to	determine	the	maximum	height	reached	by	the	ball	and	how	much	time	it	takes	to	reach	this	height.	We	are	given	the	initial	velocity	(neighbor	{v}	_	{i}	=	\	text	{10}	\	text	mâ	·	s	$^{-1}	\)	up	and	acceleration	due	to	gravity	\	(neighbor	{g}	=	text	{9.8}	\	text	mâ	·	s	^{-2}	\)	down.	We	also	need	to
determine	how	the	ball	is	in	the	position	shown	in	the	photograph.	The	ball	is	thrown	directly	and	will	reach	a	maximum	height,	at	which	point	its	speed	will	be	zero,	before	starting	to	fall	down.	The	height	of	the	ball	in	the	photograph	is	given	as	(text	{1,5})	(text	{m})	on	the	initial	point.	Adding	the	information	to	the	image	helps	us	understand	what	is	happening	more	effectively:	although	there	are	several
questions	to	answer,	the	best	focus	is	to	work	through	them	one	at	a	time.	First,	as	with	rectilineal	movement	in	grade	10,	select	a	positive	direction.	We	choose	as	positive	and	remember	to	maintain	this	convent	of	signatures	for	the	whole	problem.	This	will	allow	us	to	analyze	the	given	information	and	determine	addresses	and	signs.	We	know	that	at	the	maximum	height	of	the	ball	is	(text	{0})	\	(text	{mâ	·
s	^{-1.}	\)	Therefore	we	have	the	following:	\	(neighbor	{v}	_	{	i	=	-text	{10}	\	text	mâ	·	s	^{	-1}	$	\)	(it	is	negative	because	we	choose	down	as	positive)	\	(neighbor	{v}	_	{f	=	text	{0}	\	text	mâ	·	s	^	{-1}	\)	\	(neighbor	{g}	=	text	{9.8}	\	text	m	\	s	^{-2}	We	know	rop	otneimazalpsed	le	omoc	)\	}m{	txet	\(	\	)\	}5,1{	txet	\-(	\	rolav	le	rasu	somedop	euq	raton	etnatropmi	sE	.opmeit	le	arap	somevloser	is
setnerefid	senoiculos	sod	rartnocne	somarepse	euq	ol	rop	,opmeit	le	ne	acit¡Ãrdauc	n³Ãicauce	anu	se	euq	,,)\	}2{^}t{	}g{	cev	\	}2{	}1{	carf	\+t	}i{	_	}v{	cev	\	=	}x{	cev	\	atled	\(	\	n³Ãicauce	al	ne	serolav	sortseun	somiutitsuS	.secev	sod	otnup	le	rop	¡Ãrasap	atolep	al	euq	somebas	euq	ay	,serolav	sod	renetbo	somarepse	n©ÃibmaT	.atolep	al	ed	n³Ãicareleca	al	y	laicini	dadicolev	al	,otneimazalpsed	le
someconoC	}*esraenila{	dne	\	}S	{	txet	\	}20,1{	txet	\	=	&	t	\\	t	}8,9{	txet	\	=	&	}01{	txet	\	\\	t	}8,9{	txet	\	+}01{	txet	\-	=	&	}0	{	txet	\	\\	t	}g{	cev	\+}i{	_	}v{	cev	\	=	&	}f{	_	}v{	cev	\	}*ngila{	nigeb	\	amix¡Ãm	arutla	al	raznacla	arap	opmeit	le	ertneucne	y	ne	serolav	sol	ayutitsuS	.opmeit	le	revloser	arap	)\	t	}g{	cev	\+}i{	_	}v{	cev	\	=	}f	{{	_	}v{	cev	\(	\	:rasu	somadop	euq	arap	)\	}g{	cev	\(	\	y	)\	f_	}v{	cev	\(
\	,)\	i_	}v{	cev	\(	\	ed	serolav	sol	someconoC	.)\	}m{	txet	\	}01,5{	txet	\	=	m_h(	\	,ovitisop	oremºÃn	nu	¡Ãres	amix¡Ãm	arutla	aL	.)ovitagen	omoc	abirra	aicah	y(	ovitisop	omoc	ojaba	aicah	odigele	someh	y	abirra	aicah	se	otneimazalpsed	le	euqrop	ovitagen	¡Ãres	otneimazalpsed	le	arap	rolav	lE	}*esraenila{	dne	\	}m{	txet	\	}201,5{	txet	\-	=	&	x	atled	\	\\	x	atled	\	}6,91{	txet	\	=	&	}001{	txet	\-	\\	)thgir	\	x	atled	\(
adreiuqzi	\	)thgir	\	}	8,9{	txet	\(	odreiuqzi	\	)thgir	\	2(	odreiuqzi	\+}2{^})thgir	\	}01{	txet	\-	(	tfel	\{	=	&	}2{^})thgir	\	0(	odreiuqzi	\{	cev	\	\	\\\\\\	}x{	cev	\	atled	\	}g{	cev	\	2+	}2{^}i{	_	}v{	cev	\	=	&	}2{^}f{	_	}v{	cev	\	}*ngila{	nigeb	\	.arutla	al	arap	revloser	arap	)\	}x{	cev	\	atled	\	}g{	cev	\	2+	}2{^}i{	_	}v{	cev	\	=	}2{^}f{	_	}v{	cev	\(	\	rasu	somedoP	.ojaba	aicah	eac	atolep	al	euq	adidem	a	etnemaveun
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{\cH00}{\cHFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF00}	{\cH00}{\cH00}{\cH00}{\cH00}{\cH00}	{\cH00}	{\cHFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF00}	{\cH00}{\c	+	\underbrace{(	-\text{10})}_{b}\underbrace{t}_{x}+\underbrace{(\text{1,5})}_{c}	&	=	0	\\	t	&=	\frac{-b\pm\sqrt{b^2-	\text{4}ac}}{	\text{2}a}	\\	t	&=	\frac{-(	-\text{10})\pm\sqrt{(	-\text{10})^2-
\text{4}(	\text{4,9})(	\text{1,5})}}{	\text{2}(	\text{4,9})}	\\	t	&=	\frac{	\text{10}\pm\sqrt{	\text{70,6}}}{	\text{9,8}}	\\	t	&=	\frac{	\text{10}\pm	\text{8,40238}}{	\text{9,8}}	\\	t	&=	\text{1,02041}\pm	\text{0,857386}\\	t	=	\text{0,16}\text{	s}\	&	\text{or}\	t	=	\text{1,88}\text{	s}\end{align*}	The	ball:	reaches	a	maximum	height	of	\(\text{5,10}\)	\(\text{m}\);	takes	\(\text{1,02}\)	\(\text{s}\)	to	reach
the	top;	and	passes	through	the	point	in	the	photograph	at	\(t\)=	\(\text{0,16}\)	\(\text{s}\)	on	the	way	up	and	t	=	\(\text{1,88}\)	\(\text{s}\)	on	the	way	down.	The	use	of	a	sign	convention	should	not	affect	your	result.	As	an	exercise,	repeat	the	previous	worked	example	using	the	opposite	sign	convention	to	verify	that	you	do	get	the	same	result.	A	cricketer	hits	a	cricket	ball	so	that	it	goes	vertically	upwards.
If	the	ball	takes	\(\text{10}\)	\(\text{s}\)	to	return	to	the	initial	height,	determine	its	maximum	height	above	the	initial	position.	We	need	to	find	how	high	the	ball	goes.	We	know	that	it	takes	\(\text{10}\)	\(\text{s}\)	to	go	up	and	down.	We	do	not	know	what	the	initial	velocity	(\(\vec{v}_{i}\))	of	the	ball	is.	After	the	batsman	strikes	the	ball	it	goes	directly	upwards	and	the	only	force	that	will	be	acting	on	the
ball	will	be	the	gravitational	force.	This	information	is	represented	in	the	photograph	below:	For	a	problem	like	this	it	is	useful	to	divide	the	motion	into	two	parts.	The	first	part	of	the	motion	consists	of	the	upward	motion	of	the	ball	with	an	initial	velocity	(\(\vec{v}_{i}\))	and	a	final	velocity	(\(\vec{v}_{f}=0\))	at	the	maximum	height.	The	second	part	of	the	motion	consists	of	the	downward	motion	of	the	ball
with	an	initial	velocity	(\(\vec{v}_{i}=0\))	and	final	velocity	which	which	is	not	yet	known.	Choose	down	as	positive.	We	know	that	at	the	maximum	height,	the	velocity	of	the	ball	is	\(\text{0}\)	\(\text{mÃ·Âs	$^{-1}$}\).	We	also	know	that	the	ball	takes	the	same	time	to	reach	its	maximum	height	as	it	takes	to	travel	from	its	maximum	height	to	the	initial	position,	due	to	time	symmetry.	The	time	taken	is	half
the	total	time.	Therefore,	we	have	the	following	information	for	the	second	(downward)	part	of	the	motion	of	the	ball:	\(t=\text{5}\text{	s}\)	(half	of	the	total	time)	\(\vec{v}_{\mathrm{top}}=\text{0}\text{	mÃ·Âs$^{-1}$}\)	\(\vec{g}=	\text{9,8}\text{	mÃ·Âs	$^{-2}$}\)	downwards	\(\Delta	\vec{x}=~?\)	We	do	not	know	the	final	velocity	of	the	ball	coming	down.	We	need	to	choose	an	equation	that	does	not
have	\(\vec{v}_{f}\)	in	it.	We	can	use	the	following	equation	to	solve	for	\(\Delta	\vec{x}\):	\[\Delta	\vec{x}=\vec{v}_{i}t+\frac{1}{2}\vec{g}{t}^{2}\]	\begin{align*}	\Delta	\vec{x}&	=	\left(	\text{0}\right)\left(	\text{5}\right)+\frac{	\text{1}}{	\text{2}}\left(	\text{9,8}\right){\left(	\text{5}\right)}^{2}	\\	\Delta	\vec{x}&	=	\text{122,5}\text{	m}~\text{downwards}\end{align*}	In	the	second	motion,	the
displacement	of	the	ball	is	\(\text{122,5}\)	\(\text{m}\)	downwards.	This	means	that	the	height	was	\(h	=	\text{122,5}\text{	m}\).	The	ball	reaches	a	maximum	height	of	\(\text{122,5}\)	\(\text{m}\).	A	sequence	of	balls	are	successively	dropped	from	the	top	of	a	tower.	The	time	interval	between	the	release	of	consecutive	balls	is	equal.	At	the	precise	instant	that	the	ninth	ball	(ball	9)	is	released,	the	first	ball
hits	the	ground.	Which	of	the	balls	in	the	sequence	is	at	\(\frac{3}{4}\)	of	the	height,	\(h\),	of	the	tower	when	the	first	ball	hits	the	ground?	A	ball	is	dropped	from	a	tower.	After	a	time,	\(t_i\),	a	second	ball	is	dropped.	After	another	time	interval,	\(t_i\),	a	third	ball	is	dropped.	This	means	that	when	ball	3	is	dropped	the	total	time	that	has	passed	is	\(2t_i\).	After	####
##############################################use	the	two	equations	we	have	to	remove	(h.)
##########################################################################################################################################################################################################################################################
We	know	that	(n)	should	be	a	positive	integer,	so	we	use	the	positive	roots	when	we	take	the	square	root	above.	The	fifth	ball	is	in	(frac{3}{4)	the	height	of	the	tower	when	the	first	ball	hits	the	ground.	Text	book	exercise	3.1	A	cricketer	hits	a	cricket	ball	directly	into	the	air.	The	cricket	ball	has	an	initial	speed	of	(text{20})	\(text{m·s	^{-1}\)	vertically	upward.	What	a	height	the	ball	reaches	before	it	stops
falling	to	the	ground.	How	long	has	the	ball	been	in	the	air	when	it	reaches	that	maximum	height?	Note	that	the	final	speed	is	0	at	the	maximum	height	the	ball	reaches.	(sing)	[singing]	[singing]	Zingi	throws	a	tennis	ball	directly	into	the	air.	He	attains	a	height	(text{80})	(text{cm.})	Determine	the	initial	speed	of	the	tennis	ball.	How	long	does	the	ball	take	to	reach	its	maximum####
####################################################################-	5	\	end	{align*	On	the	other	hand,	the	distance	covered	in	the	first	3	seconds	is:	\	Begin	{align*}	y_3	&	gt;	ut	+	\	fraud	{1}	{2}	\\\\	=	0	+	\	fraud	1}	\	text	{m}	\	end	{align*}	According	to	the	question,	\	begin	{align*}	y_n	=	y_3	\\	text	{9.8}	n	-	5	&	quot;	=	44.1	\	n	&	quot;	=	\	text	{5,01}	\	text	{s}
\	end	{align*}	Therefore,	the	height	of	the	tower	is:	\	begin	{align*}	y	&	=	\	fraud	{1}	{2}	\	Times	\	Text	{9.8}	\	Times	\	text	{5,01}^2	\\	&	gt;	\	text	{123}	\	text	{m}	\	end	{align*}	We	can	describe	the	vertical	projectile	movement	through	a	series	of	graphics:	position,	speed	and	acceleration	against	temporal	grasses.	This	is	not	new,	in	grade	10	you	learned	about	the	grass	to	describe	the	rectilineal
movement	with	constant	acceleration.	In	the	previous	section	we	were	motivated	to	use	the	same	equations	of	movement	as	in	rectilineal	motion.	Therefore,	everything	you	learned	about	the	graphics	that	describe	rectilineal	movement	is	applicable	when	describing	vertical	projectile	movement.	Now	it	would	be	a	good	time	to	review	the	section	on	rectilineal	motion	of	grade	10.	Remember	that:	\	[\	neighbor
{a}	=	\	fraud	{\	delta	\	voc	{v}	{\	delta	t}	\]	\	[	\	neighbor	{v}	=	\	fraud	amounts.	As	a	reminder,	there	is	a	summary	table,	of	the	rectilineal	mocion	grade	10,	on	which	the	information	that	we	can	derive	from	the	slope	and	the	one	of	several	graphics:	Graph	Slope	Area	Displacement	vs	Time	\	(\	Vec	{V	Reta	vs	time,	speed	vs	time	and	acceleration	vs.	time.	The	graphics	are	the	graphic	representations	of	the
equations	of	the	movement.	This	y	y	etneidnopserroc	n³Ãicauce	al	ribircse	ed	zapac	res	ebed	n³Ãicareleca	o	dadicolev	,n³Ãicisop	anu	arap	ocif¡Ãrg	le	eneit	detsu	is	euq	Versa.	The	type	of	graphics	is	related	to	the	equation	of	movement:	position	is	a	parabola,	speed	is	a	straight	line	and	acceleration	is	a	constant.	The	characteristics	depend	on	the	convent	of	signatures	and	the	specific	values	of	the	problem.
To	illustrate	the	variation,	we	consider	three	separate	cases:	(1)	the	object	has	an	initial	speed	in	the	ascending	direction	(direction	opposite	to	(neighbor	{g,})	(2)	the	object	falls	from	rest	(without	initial	speed),	and	(and	(and	(and	(and	(and	(and	(and	(and	(and	(and	(and	(and	(and	(and	(and	(	3)	The	object	has	an	initial	speed	in	the	direction	Moción:	At	the	same	time	(t	=	\	text	{0}	\	text	s}	\)	The	object	has
an	initial	position,	(neighbor	{x}	_i	=	0,)	and	an	initial	ascending	speed	of	magnitude	(v_i,)	the	object	reaches	A	maximum	height,	(h_m,)	above	the	ground,	the	object	then	falls	to	a	final	position,	(neighbor	{x}	_f,)	with	at	speed_	the	equation	for	position	is	given	by:	\	(neighbor	{x}	=	\	neighbor	{x}	_i	+	neighbor	{v}	_	{i}	t	+	\	fraud	positive.	The	position	of	position	versus	time	for	the	movement	described	Ito
is	shown	below:	it	is	important	to	note	that	we	are	plotting	position	versus	time	and	the	initial	position,	(neighbor	{x}	_	{i,)	is	not	necessarily	zero.	The	position	as	time	function	will	be	given	by	\	(neighbor	t}	{2.)	The	initial	position	(neighbor	{x}	_	{i)	will	change	the	graph	of	(neighbor	{x})	for	a	constant	value.	If	it	is	a	change	up	or	down,	it	will	depend	on	the	address	was	chosen	as	the	positive	direction.
The	magnitude	of	the	change	will	depend	on	the	choice	of	origin	for	the	coordinate	system	(reference	brand).	The	second	graph	is	a	linear	function	that	shows	speed	as	time	function:	=	\vec{v}_{i}+\vec{g}t\).	Note	that	we	chose	upwards	as	our	positive	direction	therefore	the	acceleration	due	to	gravity	will	be	negative.	The	slope	(i.e.	the	coefficient	of	\(t\))	of	the	velocity	versus	time	graph	is	the
acceleration	and	the	slope	is	negative	which	is	consistent	with	our	expectations	after	choosing	upwards	as	the	positive	direction.	The	final	plot	is	a	graph	of	acceleration	versus	time,	and	is	constant	because	the	magnitude	and	direction	of	the	acceleration	due	to	gravity	are	constant.	We	start	by	choosing	a	direction	as	the	positive	direction.	We	want	to	compare	the	graphs	with	the	first	case,	so	we	will
choose	the	same	direction	(upwards)	to	be	the	positive	direction.	The	one	thing	that	remains	the	same	is	the	acceleration,	\(\vec{g}\),	due	to	gravity.	Therefore:	If	an	object	starts	from	rest	(for	example	is	dropped),	then	the	initial	velocity	is	zero.	We	know	that	there	is	constant	acceleration	and	hence	the	graph	of	velocity	versus	time	looks	like	this:	If	the	object	starts	with	an	initial	velocity	downwards	the
velocity	graph	looks	like:	It	is	important	to	notice	that	the	slope	of	all	the	velocity	versus	time	graphs	has	the	same	magnitude.	If	the	same	direction	is	chosen	as	positive	then	the	slope	has	the	same	magnitude	AND	the	same	sign	(direction).	The	difference	in	these	graphs	is	related	to	the	initial	velocity,	\(\vec{v}_{i}\).	The	magnitude	of	the	slope	of	the	graph	is	the	magnitude	of	the	acceleration.	For	the	case
where	the	object	falls	from	rest,	the	equation	for	position	is	\(\vec{x}	=	\vec{x}_i	+\underbrace{\vec{v}_{i}t}_{\text{0}}+\frac{1}{2}\vec{g}{t}^{2}\)	and	the	graph	of	the	position	versus	time	looks	like	this:	For	motion	with	an	initial	velocity	in	the	negative	direction,	the	graph	of	displacement	versus	time	will	be	a	narrower	parabola	as	compared	to	the	case	where	the	object	falls	from	rest.	This	is	shown
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revloser	arap	)\}x{cev\	atleD\}g{cev\2+}2{^}i{_}v{cev\=}2{_}v{cev\(\	razilitu	resolver	por	el	tiempo.	\	begin	{align*}	\	vec	{v}	_	{f}^{2}	&	=	\	vec	{v}	_	{i}^{2}	+2	\	vec	{g}	\	delta	\	vec	{x}	\\\\\\	\	\	vec	{\	izquierdo	(0	\	right)}^{2}	&	=	{\	left	(\	text	{4,9}	\	right)}^{2}	+2	\	Times	\	Left	(-\	text	{9,8}	\	correcto)	\	Times	\	delta	\	vec	{x}	\\	\	text	{19,6}	\	delta	x	&	=	{\	left	(\	text	{4,9}	\	right)}^{2}	\\	\
delta	\	vec	{	x}	&	=	+	+	\	text	{1,225}	\	text	{m}	\\	h	&	=	=	\	delta	x	=	\	text	{1,225}	\	text	{m}	\	end	{align*}	\	begin	{align*}	\	vec	{v	}	_	{f}	&	=	\	vec	{v}	_	{i}+\	vec	{g}	t	\\	0	&	=	\	text	{4,9}+\	izquierdo	(	-\	text	{9,8}	\	right)	\	Times	t	\\	\	text	{9,8}	t	&	=	\	text	{4,9}	\\	t	&	=	\	text	{0,5}	\	text	{s}	\	end	{align*}	para	la	segunda	parte	de	la	mociÃ³n	nosotros	Have:	\	(\	vec	{v}	_	{i}	=	\	text	{0}	\	text	{mÃ¢
Â·	S	$^{-1}	$}	\)	\	(\	delta	\	vec	{x}	=-\	izquierda	(\	\	\	\	\	\	\	\	\	Texto	{20}+\	text	{1,225}	\	right)	Ã¢	\	text	{m}	\)	\	(\	vec	{g}	=	-\	text	{9,8}	\	text	{mÃ¢	Â·	S	$^{	-2}	$	}	\)	Por	lo	tanto,	podemos	usar	\	(\	delta	\	vec	{x}	=	\	vec	{v}	_	{i}	t+\	frac	{1}	{2}	\	vec	{g}	{t}^{2}	\)	resolver	por	el	tiempo.	\	begin	{align*}	\	delta	\	vec	{x}	&	=	\	vec	{v}	_	{i}	t+\	frac	{1}	{2}	\	vec	{g}	{t}^{2}	\\	-\	izquierda	(\	text
{20}+\	text	{1,225}	\	right)	&	=	\	left	(0	\	right)	\	Times	t+\	frac	{1}	{2}	\	times	\	left	(	-\	text	{9,8}	\	right	)	\	Times	{t}^{2}	\\	-\	text	{21,225}	&	=	0	-\	text	{4,9}	{t}^{2}	\\	{t}^{2}	&	=	\	text	{	4,33163}	...	\\	t	&	=	\	text	{2,08125}	\	text	{s}	\	end	{align*}	La	bola	comienza	desde	una	posiciÃ³n	de	\	(\	text	{20}	\)	\	(\	text	{	m}	\)	(en	t	=	\	(\	text	{0}	\)	\	(\	text	{s}	\))	desde	el	suelo	y	se	mueve	hacia	arriba
hasta	que	alcanza	\	(\	text	{20}	\)+\	(\	text	{1,225}	\)	\	(\	text	{m}	\)	Ã¢	(atÃ¢	\	(t	=	\	text	{0,5}	\	text	{s}	\)).	Luego	vuelve	a	\	(\	text	{20}	\)	\	(\	text	{m}	\)	(at	\	(t	=	\	text	{0,5}+\	text	{0,5}	=	\	text	{1,	0}	\	text	{s}	\))	y	luego	cae	al	suelo,	\	(\	delta	\	vec	{x}	=	\	text	{0}	\	text	{m}	\)	(at	\	(t	=	\	text	{0,	text	{2,08}	=	\	text	{2,58}	~	\	text	{s}	\)).	The	ball	begins	with	a	speed	of	\	(\	text	{+4,9}	\)	\	(\	text	{mã	¢	â	·
s	$^{-1}	$}	\)	at	t	=	\	(\	text	{0}	\	)	\	(\	text	{s}	\),	then	reaches	a	speed	of	\	(\	text	{0}	\)	\	(\	text	{mã	¢	â	·	s	$^{-1}	$}	\)	at	t	=	\	(	\	text	{0.5}	\)	\	(\	text	{s}	\).	He	stops	and	returns	to	earth.	At	t	=	\	(\	text	{1,0}	\)	\	(\	text	{s}	\)	(that	is,	after	an	additional	\	(\	text	{0.5}	\)	\	(\	text	{s	s	}	\))	possesses	#####
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{\cHFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF00}{\cH00}{\cH00}{\cH00}{\cH00}{\cH00}{\cH00}{\cH00}{\cH00}{\cH00}{\cH00}	{\cH00}{\cH00}{\cH00}{\cH	to	find	the	maximum	height,	we	observe	the	initial	motion	of	the	ball.	(sighs)	to	find	the	final	speed	of	the	ball,	we	look	at	the	second	part	of	the	motion.	for	this	we	have:	\	begin	{align}*	\	delta	\	vec	{x}	>	-\	text
{4,196	â}	\	text	{m}	\	text	{(because	up	is	positive})	\\	vec	{g}	>	-\	text	{9,8}	\	text	{mâ	·	s	$^{	-2}	\\	vec	{v	_	{i}	>	\	text	{*	\	text	{m}	·	{\	text	{s}}{{-1}	\	end	{align*}	we	can	use	\	(\	vec	{v}{v^2_	{f}	=	\	vec	{v}^2_	{i}	+2	\	vec	{g}	\	Delta	\	vec	{x}	\)	to	calculate	the	final	speed	of	the	ball.	\	begin	{align}	\	vec	{v}^2_	{f}	=	\	vec	{v}^2_	{i}	+2	\	vec	{g}	\	delta	\	vec	{x}	\\	vec	{v}^2_	{f}	=	{f}}	=	{\
right}}{2}{2}{2}	+2	\	left	(	-\	text	{9,8}	\	right}	\	=	{6}	\	==	\	text	{9,0687}	\	text	{Mâ	·	S	$^{-1}	$}	~	\	text	{docia	bajo	\}	end	{aligned}	The	final	speed	of	the	ball	is	\	(\	text	{9,07}	\)	\	(\	text	{Mâ	·	S	$^{-1}	$}	\)	down.	A	cricket	player	hits	a	cricket	ball	from	the	ground	and	drew	the	next	speed	chart	in	front	of	time.	Upwards	was	taken	as	positive.	Study	the	chart	and	follow	the	instructions	below:
describe	the	ball	movement	according	to	the	chart.	Draw	a	sketch	chart	of	the	corresponding	position	time	chart.	Label	the	axles.	Draw	a	sketch	chart	of	the	corresponding	acceleration	time	chart.	Label	the	axles.	We	need	to	study	the	speed	time	chart	to	answer	this	question.	Let's	break	the	ball	movement	in	two	time	zones:	\	(t	=	\	text	{0}	\	text	{s}	\)	a	\	(t	=	\	text	{2}	\	text	{s}	\)	y	\	(	t	=	\	text	{2}	\	text
{s}	\)	a	\	(t	=	\	text	{4}	\	text	{s}	\.	From	\	(t	=	\	text	{0}	\	text	{s}	\)	to	\	(t	=	\	text	{2}	\	text	{s}	\)	The	following	occurs:	the	ball	starts	to	move	at	an	initial	speed	of	\	(	\	Text	{19.6}	\)	\	(\	text	{Mâ	·	S	$^{-1}	$}	\)	and	decreases	its	speed	to	\	(\	text	{0}	\)	\	(\	text	{Mâ	·	S	$	^{-1}	$}	\)	at	\	(t	=	\	text	{2}	\	text	{s}	\	\	\.	AT	\	(t	=	\	text	{2}	\	text	{s}	\)	The	speed	of	the	ball	is	\	(\	text	{0	\})	\	(\	text	{m	·	s	$^{-1}	\)
and	therefore	stops.	From	\	(t	=	\	text	{2}	\	text	{s}	\)	to	\	(t	=	\	text	{4}	\	text	{s}	\)	The	following	happens:	the	ball	moves	from	a	speed	\	(\	text	{0}	\)	\	(\	text	{Mâ	·	S	$^{-1}	\)	to	\	(\	text	{19.6}	\)\	(\	text	{Mâ	·	S	$^{-1}{\)}	\)}	\	In	the	opposite	direction	to	the	original	motion.	If	we	assume	that	the	ball	is	hit	directly	into	the	air	(and	we	get	positive),	it	reaches	its	maximum	height	in	\	(t	=	\	text	{2}	\	text	{s}
\,	stops	and	falls	back	to	the	ground	to	reach	the	ground	in	\	(t	=	\	text	{4}	\	text	{s}	\).	To	draw	thisWe	need	to	determine	the	displacements	in	\	(t	=	\	text	{2}	\	text	{s}	\)	and	\	(t	=	\	text	{4}	\	text	{s}	\).	At	\	(t	=	\	text	{2}	\	text	{s}	\):	the	displacement	is	equal	to	the	one	under	the	graph:	low	grayal	site	=	triangle	ã	É¡rea	\	(\	text	{Érrea}	=	\	fraud	{1}	{2}	bh	\)	\	(\	text	{Érrea}	=	\	fraud	{1}	{2}	\	Times
Times	\	text	{19,6}	\)	position	=	\	(\	text	{19,6}	\)	\	(\	text	{m}	\)	at	\	(t	=	\	text	{4}	\	text	{s}	\):	the	The	displacement	is	equal	to	the	one	under	the	entire	graph	(above	and	lower).	Remember	that	a	time	under	the	time	of	time	should	be	subtracted:	low	grayal	site	=	triangle	1	+	try	hell	2	\	(\	text	{Érrea}	=	\	fraud	{1}	{2}	bh	+	\	fraid	19.6}	\	right)+\	left	(\	fraid	Rea}	=	19.6-19.6	\)	Displacement	=	\	(\	text	{0}
\)	\	(\	text	{m}	\)	The	graphic	of	position	vs	time	for	the	movement	in	constant	acceleration	is	a	curve.	The	graph	will	be	seen:	to	draw	the	gap	of	acceleration	in	front	of	time,	we	need	to	know	how	much	it	is	the	acceleration.	The	speed	of	speed	versus	time	is	a	straight	line,	which	means	that	the	acceleration	is	constant.	The	line	gradient	will	give	the	acceleration.	The	line	has	a	negative	slope	(low	to	the	left),
which	means	that	the	acceleration	has	a	negative	value.	Calculate	the	line	gradient:	\	beg	{align*}	\	text	{gradient}	=	\	fraud	{19,6}}	{2-0}	\\	\	text	{gradient}	=	\	fraud	\	end	{align*}	Therefore,	acceleration	=	\	(\	text	{9.8}	\)	\	(\	text	{mã	¢	â	·	s	$^{-2}	$}	\)	down.	Describe	the	movement	corresponding	to	the	following	graph	and	draws	the	position	vs.	time	and	acceleration	against	time	assuming	that	the
initial	position	is	\	(\	text	{0}	\):	the	speed	of	speed	against	time	corresponding	to	the	movement	of	a	movement	of	a	object	occurs,	using	the	graph	we	need	to	describe	the	real	movement.	Note	that	the	graph	has	discontinuities,	this	naturally	divides	the	graph	in	phases.	We	should	process	each	phase	ose	ose	recah	sedeup	on	osac	etse	nE	.avitisop	n³Ãiccerid	anu	rigele	se	lacitrev	litceyorp	ed	otneimivom	ed
amelborp	nu	ne	secah	etnemlamron	euq	oremirp	oL	.etneiugis	al	a	esaf	anu	ed	³Ãibmac	etnemelbaborp	euq	ol	)rirbucsed(	rirefni	ed	ratart	ogeul	y	odarapes	It's	been	decided.	We	need	to	hear	the	information	given	to	determine	which	direction	was	chosen	as	positive.	We're	given	a	speed	chart	in	front	of	time.	We	know	that	the	velocity	time	chart	slope	is	acceleration	and	we	know	that	in	these	problems	we
are	only	dealing	with	gravitational	acceleration.	We	can	hear	what	we	know	about	gravitational	acceleration	and	the	graph	slope	to	determine	which	direction	was	chosen	as	positive.	gravitational	acceleration	is	always	directed	towards	the	center	of	the	earth.	if	we	choose:	upwards	as	the	positive	direction,	then	the	slope	of	the	velocity	graphic	verse	of	time	will	be	negative	down	as	the	positive	direction,
then	the	slope	of	the	velocity	of	the	time	verse	chart	will	be	positive	in	this	problem,	the	slope	of	velocity	vs	graph	of	time	is	negative	and	so	we	know	that	upwards	was	chosen	as	the	positive	direction.	in	the	plot	below,	we	highlight	only	the	first	phase	of	interest.	the	initial	speed	is	positive	and	then	decreases	linearly,	passes	through	zero	and	reaches	the	same	magnitude	in	the	negative	direction.	the
positive	initial	value	means	that	the	object	was	upward,	the	linear	decreases	means	a	constant	acceleration	in	the	negative	direction,	passing	through	zero	means	that	the	object	reaches	a	maximum	height	before	beginning	to	fall	in	the	negative	direction.	the	fact	that	the	magnitude	of	the	initial	and	final	speeds	is	the	same	means	that	there	is	symmetry	of	time.	This	is	only	the	plot	of	an	object	that	is
launched/dispatched/	projected	upwards,	reached	its	maximum	point	and	returns	to	the	same	level	as	it	was	thrown.	in	the	plot	below	we	highlight	only	the	second	phase.	as	in	the	first	phase,	the	initial	speed	is	positive	and	then	decreases	linearly,	passes	through	zero	and	reaches	the	same	magnitude	in	thenegative.	positive	initial	value	means	that	the	object	was	upward,	linear	decreases	means	constant
acceleration	in	the	negative	passing	through	zero	means	that	the	object	reaches	a	maximum	height	before	beginning	to	fall	in	the	negative	direction.	The	fact	that	the	magnitude	of	the	initial	and	final	velocities	is	the	same	means	that	there	is	time	symmetry.	This	is	just	the	plot	of	an	object	being	thrown	upwards,	peaking	and	falling	back	to	the	same	level	as	it	was	thrown	from.	We	know	that	the	two	phases
look	the	same,	the	object	starts	off	moving	upwards,	peaks,	falls	down	to	the	initial	position	and	then	repeats	the	process.	This	could	be	a	description	of	a	ball	bouncing	as	an	example.	To	draw	an	accurate	position	graph	we	know	that	we	are	dealing	with	the	Case	1	situation	from	earlier.	We	need	to	determine	the	height	that	the	object	rises	to	and	then	we	can	plot	the	position	vs	time.	We	know	the	timing
information	from	the	velocity	vs	time	plot.	We	can	verify	that	the	acceleration	is	in	fact	from	gravity	by	using	\(\vec{v}_f=\vec{v}_i+\vec{g}t\):	\begin{align*}	\vec{v}_f	&	=\vec{v}_i+\vec{g}t	\\	(-\text{40})	&	=	(\text{40})	+\vec{g}(\text{8,16})	\\	(-\text{80})	&	=	\vec{g}(\text{8,16})	\\	\vec{g}	&	=	\frac{-\text{80}}{\text{8,16}}	\\	\vec{g}	&	=	-\text{9,8}\text{	mÃ·Âs	$^{-2}$}	\end{align*}	We	can	work
out	the	height	using	the	equation	for	displacement:	\begin{align*}	\vec{v}_f^2	&	=\vec{v}_i^2+2\vec{g}\Delta	\vec{x}	\\	0	&	=(\text{40})^2+2(-\text{9,8})\Delta	\vec{x}	\\	\Delta	\vec{x}	&	=\frac{-(\text{40})^2}{(-\text{19,6})}	\\	\Delta	\vec{x}	&	=	\text{81,63}\text{	m}	\end{align*}	So	we	can	now	draw	the	displacement	vs	time	plot:	The	acceleration	is	due	to	gravity	except	at	one	point,	when	the
object	bounces.	At	that	point	the	acceleration	must	be	some	other,	very	large,	value	in	the	positive	direction	but	we	don't	have	enough	information	to	determine	what	the	value	must	be.	We	explicitly	note	that	at	that	point	the	acceleration	is	NOT	-\(\text{9,8}\)	\(\text{mÃ·Âs	$^{-2}$}\).	A	hot-air	balloon	is	moving	vertically	upwards	at	a	constant	A	camera	drops	accidentally	from	the	balloon	at	a	height	of	\	(\
text	{92.4}	\)	\	(\	text	{m}	\)	as	shown	in	the	diagram	below.	the	camera	hits	the	floor	after	\	(\	text	{6}	\)	\	(\	text	{s}	\).	ignores	the	effects	of	friction.	At	the	moment	the	camera	is	dropped,	it	moves	upwards.	give	a	reason	for	this	observation.	(1	mark)	calculate	the	speed	\	(v_i	\)	in	which	the	balloon	is	going	up	when	the	camera	is	dropped.	(4	points)	draw	a	chart	of	speed	sketches	verse	time	for	the	entire
movement	of	the	camera.	{\cHFFFFFF}{\cHFFFFFF}{\cHFFFFFF00}	{\cHFFFFFF00}{\cHFFFFFF00}	{\cHFFFFFFFFFF00}	{\cHFFFFFFFFFFFFFFFFFF00}{\cHFFFFFF00}{\cHFFFFFFFFFFFF00}{\cH00}{\cHFFFFFFFFFFFFFFFFFFFFFFFFFFFF00}{\cH00}{\cH00}{\cH00}{\cH00}{\cHFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF00}{\cH00}{\cH00}{\cH00}{\cH00}
{\cH00}{\cHFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF	)\	)\	.}s	6{	txet	\	=	t(	\	euq	atsah	eje	)\	t(	\	n³Ãicaunitnoc	a	edneitxe	es	ocif¡ÃrG	)\	.}s	0{	txet	\	=	t(	\	ta	)\	i_v	\/	\	}1-{^}s{	txet	\	todc	\	}m	41{	txet	\	=	v(	\	ne	azneimoc	ocif¡Ãrg	lE	).etneidarg	noc	atcer	aenÃL(	.artseum	es	omoc	from	the	chart	below	\	(t	\)	The	shaft	is
longer	than	the	section	above	\	(t	\)	shaft.	Taking	down	as	negative	direction:	Criteria	for	graph:	correct	form	as	shown.	(Line	straight	with	gradient.)	The	chart	starts	in	\	(v	=	-\	text	{14	m}	\	cdot	\	text	{s}^{	-1	\	/\	v_i	\)	at	\	(t	=	\	text	{0	s}	.	\)	Graphic	extends	up	\	(t	\)	shaft	until	\	(t	=	\	text	{6	s}.	\)	The	section	of	the	chart	above	\	(t	\)	shaft	is	longer	than	the	section	below	\	(t	\)	shaft.	(4	marks)	Question	4
Option	1:	\	begin	{align*}	\	delta	x	&	=	v	\	delta	t	\	\	\	\	\	\	\	\	text	{10}	&	=	(\	text	{2})	\	delta	t	\\	\	\	therefore	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	Delta	t	=	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	text	{5	s}	\	\	\	\	\	\	end	{\	Yes,	you	will	catch	the	camera	as	the	moment	is	less	than	\	(\	text	{6}	\)	\	(\	text	{s}	\).
Option	2:	\	begin	{align*}	\	delta	x	&	=	v	\	delta	t	\\	\	therefore	>	(\	text	{2})	(\	text	{6})	\\\\\\\	\	therefore	&	=	\	text	{12	m}	\	end	{align*}}	Yes,	you	will	catch	the	camera	as	the	covered	distance	is	greater	than	\	(\	text	{10}	\)	\	(\	text	{m	\}.	Option	3:	\	begin	{align*}	\	delta	x	&	=	v_i	\	delta	t	+	\	frac	{1	{1}{1}	to	\	delta	t^2	\	\\	\	\	so	\	text	{10}	>	(\	text	{2}}	)	\	Delta	t	+	\	frac	{1}	{2}{2}	(\	text	{0}	\	delta
t^2	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	\	delta	t	=	text	Option	4:	\	begin	{align*}	\	delta	x	&	=	\	left	(\	frac	{v_i+v_f}	{2}	\	right)	\	delta	t	\\	\	therefore	\	text	{10}	&	=	\	left	(\	frac	{	\	text	{2}+\	text	{2}}	{2}}	\	delta	t	\\\	\	\	\	\	\	\	\	\	delta	t	&	=	\	endal	{5	t	=	\	Yes,	you	will	capture	the	camera	already	The	time	is	less	than	\	(\	text	{6}	\)	\	(\	text	{s}	\).	Option	5:	\	begin	{align*}	\	delta	x	&	=	\	left	(\	frac	{v_i+v_f}	{2}	\	right	\
delta	t	\\	&	=	\	left	(\	frac	{\	text	{2}+\	Text	{2}}	{2}	\	right	(\	text	{6})	\\	\\	so	\	delta	x	&	=	\	text	{12	m}	\	end	{align*}	Yeah,	he'll	get	the	camera.that	the	distance	covered	is	greater	than	\	(\	text	{10}	\)	\	(\	text	{m}	\).	(5	brands)	[Total:	14	brands]	Textbook	exercise	3.2	Amanda	throws	a	tennis	ball	from	a	height	of	\	(\	text	{1,5}	\)	\	(\	text	{m}	\)	directly	towards	the	air	And	then	leave	A	to	a	Earth.	Draw
grags	of	\	(x	\)	vs	\	(t	\);	\	(v	\)	vs	\	(t	\)	and	\	(a	\)	vs	\	(t	\)	for	the	movement	of	the	ball.	The	initial	speed	of	the	tennis	ball	is	\	(2	\	text	{m}	â	·	{\	text	{s}^{-1}	\).	Choose	up	as	positive.	A	bullet	is	fired	from	a	gun.	The	following	graph	is	drawn.	Down	was	chosen	as	positive	describes	the	movement	of	the	bullet.	Draw	a	displacement	-	graphic	of	time.	Draw	an	acceleration	-	time	of	time.	The	bullet	moves	at	a
decreasing	speed	up	for	\	(\	text	{20.4}	\)	\	(\	text	{s}	\).	Then	stop	and	descend	for	another	\	(\	text	{20.4}	\)	\	(\	text	{s}	\)	until	it	reaches	a	speed	of	\	(\	text	{200}	\)	\	(\	text	{mâ	·	s	$^{-1}	\)	which	is	the	same	speed	with	which	it	began.	Describe	the	resulting	movement	of	the	speed	vs.	Graphic	time	shown	below,	assuming	an	initial	height	of	\	(\	text	{0}	\)	\	(\	text	{m}	\),	and	drawing	a	displacement	vs.
graphic	time	and	a	acceleration	vs	graphic	time:	the	object	begins	with	an	initial	height	of	\	(\	text	{0}	\)	\	(\	text	{m}	\),	moves	up	for	\	(\	text	{1}	\)	\	(	\	Text	)	\	What	is	the	initial	height?	Draw	a	speed	vs.	time	and	an	acceleration	vs.	time	that	would	result	in	this	time	of	time	displacement:	calculate	the	initial	height,	we	can	use	the	symmetry	of	time.	The	initial	height	is	zero	time	and	the	maximum	is	both	\	(\
text	{2,04}	\)	s.	The	ball	will	fall	back	to	the	same	height	as	the	initial	height	in	\	(\	text	{2,04}	\)	s,	therefore:	\	begin	{align*}	s	&	=	\	fraud	{1}	{2}	\	neighbor	{g}	t^2	\\	=	\	fraid	\	end	{align*	therefore	initial	####	################################################################	\	}458,8{	txet	\	semit	\	}5,0{	txet	\	semit	\	}5,0{	txet	\(-	\\	)0	=	}xam{	_v(	&	\\
sg2+2^}3i{	_v	=	&	2^}xam{	_v	}*ngila{	nigeb	\	:adaznacla	arutla	,etober	odnugeS	}	**esraenila{	dne	\	}s{	txet	\	stodl	\	}154,0{	txet	\	=	&	\\	}}}8,9{	txet	\{	})1(	2{	carf	\{	trqs	\	=	&	2_t	\\	}}g{	}2_S2{	carf	\{	trqs	\	=	&	2_t	\\	2^2_t	=	&	}g{	}2_S2{	carf	\	\\	2^2_tg	}2{	}1{	carf	\	=	&	2_S	\\	)0	=	i_v(	&	\\	2^2_tg	}2{	}1{	carf	\	=	&	2_s	}*ngila{	nigeb	\	:xam	ed	reac	arap	opmeit	}*ngila{	dne	\	}m{	txet	\	}1{
txet	\	=	&	2_s	\\	})}8	,	9{	txet	\-(	2{	}2^)stodl	\	}458,8{	txet	\	semiT	\	}5,0{	txet	\(-{	carf	\	=	&	2_S	\\	S	)}8,9{	txet	\-(	2	=	&	2^)stodl	\	}458,8{	txet	\	semit	\	}5,0{	txet	\(-	\\	)0	=	}xam{	_v(	&	\\	sg2+2^}2i{	_v	=	&	2^}xam{	_v	}	*raenila{	nigeb	\	:adaznacla	arutla	,etober	remirP	}*ngila{	dne	\	}s{	txet	\	stodl	\	}309,0{	txet	\	=	&	\\	}}}8,9{	txet	\{	})4(	2{	carf	\	\{	trqs	\	=	&	1_t	\\	}}g{	}1_s2{	carf	\{	trqs	\	=	&
1_t	\\	2^1_t	=	&	}g{	}2_s2{	carf	\	\\	2^1_tg	}2{	}1{	carf	\	=	=	=	&	1_s	\\	)0	=	u(	&	\\	2^1_tg	}2{	}1{	carf	\+tu	=	&	1_s	}*ngila{	nigeb	\	:xam	ed	reac	arap	opmeit	lE	}*ngila{	dne	\	}$	}1-{	^$	S'	m{	txet	\	stodl	\	}458,8{	txet	\	=	&	}1f{	_v	\\	})4(	)}8,9{	txet	\(	2{	trqs	\	=	&	}f1{	_v	\\	)4	(	)}8,9{	txet	\(	2	=	&	2^}f1{	_v	\\	sg2	=	&	2^}f1{	_v	}*ngila{	nigeb	\	:otneimivom	remirP	]\	sg2+2^u	=	2^v[	\	.arutla	aveun
al	raluclac	arap	adicuder	laicini	dadicolev	atse	somazilitU	.³Ãeplog	euq	al	noc	dutingam	aL	2/	1	ed	abirra	s¡Ãm	laicini	dadicolev	anu	eneit	etober	led	s©ÃupseD	]\	sg2+2^u	=	2^v[	\	:ed	aretse	al	aeplog	euq	al	noc	dadicolev	al	somaluclaC	}*ngila{	dne	\	}}g{	}s2{	carf	\	\{	trqs	\	=	&	t	\\	2^t	=	&	}g{	}s2{	carf	\	\\	2^tg	}2{	}1{	carf	\	=	&	s	\\	)0	=	u(	&	\\	2^tg	}	2{	}1{	carf	\+tu	=	&	s	}*ngila{	nigeb	\	:aicnatsid
al	edsed	raluclac	edeup	es	aretse	al	a	omix¡Ãm	led	agiac	atolep	al	euq	arap	osac	adac	ne	opmeit	la	etnerf	opmeit	ed	n³Ãicareleca	al	a	etnerf	opmeit	ed	dadicolev	al	a	etnerf	otneimazalpsed	:ocif¡Ãrg	lE	=	=	=	&	3_t	\\	}}g{	}3_s2{	carf	\	\{	trqs	\	=	&	3_t	\\	2^3_t	=	&	}g{	}3_s2{	carf	\	\\	2^3_tg	}2{	}1{	carf	\	=	&	3_s	\\	)0	=	u(	&	\\	2^3_tg	}	2{	}1{	carf	\	=	&	3_s	}*ngila{	nigeb	\	:xam	ed	reac	arap	opmeit
}*ngila{	dne	\	}m{	txet	\	}52,0{	txet	\	=	&	3_s	\\	})}8,9{	txet	\-(	2{	}2^)stodl	\	}458,8{	txet	\	semiT	\	}5,0{	txet	\	semiT	\	}5,0{	txet	\(-{	carf	\	=	&	3_S	\\	3_S	)}8,9	{	txet	\-	(	2	=	&	\\	&=	\text{0,22587}\ldots	\\	&\approx	\text{0,226	s}	\end{align*}	\end{align*}
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