Sample Answers

of the Textbook
PHYSICS Xl

1. Highlight
First underline words / terms to be emphasized in the question.

o

. Core Answer
Before answering the question, note down core / main points of the answer
on your rough side of your answer sheet.

3. Format
Start should be noticeable and end with noticeable concluding remarks.
In the body, there should be a diagram and some mathematical equation.

oy

. Text Book
Always give preference to the words, statements & format of the textbook.

wn

. Words / Terms
Answer the words / terms used in the question accordingly.
e.g. ‘State’ & ‘Define’ need only statements; but ‘Explain, ‘What™ &
‘Why’ need statements along with brief explanation.

6. Technical Answer
Answer the question only to the point, i.e. first understand the sense of the
wording used in the question, then answer accordingly.

7. Time management:
Proportional time for the distribution of marks is: 1 mark = 2 minutes
e.g. for 8 marks question, you will have 16 minutes.

Ross Nazir Ullah




Q. 3. a) What is projectile motion. Deduce equations for maximum height,
range and total time of flight in case of projectile motion. Write down
the application to ballistic missile. (8)
b) If the force of gravity acts on all bodies in proportion to their masses,
why does not a heavier body fall faster than a lighter body?  (2)

Ans. 3 (a)

Definitions:
“Drojectile molion is lewo dimensional melion wunder conslant acceleralion due
lo_gravily”
Uil obgecl tawnched in an arbitvaey diveclion inspace wille the inilial velocily
hevving reo mechanism of_frecfutsion is called a frrofectite”

Brief Introduction :

A preggeetite fired in sfeace may/tmrey ity motion tn horigental diveclion; ovin verlical
divection, cv maling ar angle O ceithy horvigortal.

Feofeclile initially Wvewn hovigontatly will fvave onty hovigontal compronent for its
iniliet velocity; bel as il fally downeward; it witl have bolly vertical and frerigordal
compronents of velocidy.

Mher a projectile isfired al an angle O willeheriyontal; it will follocw parabolic fath,

arnd t/é/um«/u;n/a/&r/,ﬁm,;l 7 A 1 A, o/ o

Calculating Equations:

To deduce equation for maximum height
Seight of the forgfeclile is the highest froint a fregjeclite allains devring it flight.
Gorosider aﬁ/ag'erﬁ&yﬂmﬁwu aaz.s/mawmi/w,&gm

Hatking veilical MWW, tee frave

N
a=-g Y
S = height=h
Vi = Vyy & 0
— o = : 4

Vi = Viy = v;sinf g2

WUsing equalion, A
2a8=v; -v, fr !

Sfralling the valwes; we frave v >

2(~g)h =(0)* - (v, sin0)* X

or -2gh=-vsin*@
or he vf sin® 0 :
2g

cohvicl is the e i e /04/ IR /W




To deduce equation for total time of ﬂiéht
Tolal Jv’rne/o)ﬂ/@ﬁ/&w% WWM@&W@W#&@MWMM@,@J(M@ r/
ity frrgfection lo the fulece W%M%&W
For verlical comprornent, we have

S=h=0 N e initiat as I”' e foave lafern
Vi = Ny & W sin® v, ast ve for uprvard direction ,
a=-g s g teitl be -ve

Wsing equation S =Vit+lia t
Pulling lhe vatues; we have
0 =v;sint+ % (-g) t’
or 0 =vsinBt-%gt
or Ygtl = vsinft
or (Yagt)xt= (v;sinf)xt
or Y%gt= v;sinf

I*ZV' sin @
g
tich is the equali Sow lolal lime of flight

To deduce equation for the range of the projectile

=

Yo range is lhe mavimernn distarce; cotvich: a/f a(' Lide , m{/w«ko/ugmafa/
diveclion.
b ’)’—rt/pr}n‘(/; fro Mg»m/fwé mnfbmwt/é twe have Y

S =R

V = vix = Vvjcosf

fle 2v;sin0
g
WUsing S =Vt 3
Jfreetling the valwes, we foave o
or R=v COSGM -~
‘ S e %

or R=Y2sin0cos6 e (@)
g

since  sin (0 + @) =sinB cosd + cosO sin ¢
or sin ( 8 +6 )= sind cosB +cosb sinb
or sin20 = 2 sinb cos O
so frome equealion (O.), we gel

R =g
g

liichy és the equali M/aw%wmzywa/lﬁa/mgeoﬁl@




Application to Ballistic missile:
. r!/w-mnf/mpm)émmﬁuwy{u’c/edmm.wcafk&wéa/lch&'anu)sodaj eodoiclyis-lilie e froajectite.
Sloe frrtte fotl 4 ég{/ il called ballistic buajeelory iathe fratle of a frrgieclite malion.

-%w&uw%/%&wéa/&vﬁo:mbo&l&w&mwgl&aﬁ#f/ﬁw bicving ily ismaerne vange lo
reach ily largel in the calealaled ltime; cwe affely the frrinedfile of. frrafectile malion.

Battistie missites are useful enty fov shorl wanges: Fov long wanges frowered and
remole control guided missiles are wsed, whicl do not follow lthe frally of @ frrofectile.

Ans. 3. (b)

F=W=mg
or F=gm
as g is constant = F «m

Force o/f{_y/u iy called weight WWMJ/MWW lo the mass: Alse il is the
capperimendat fact thal alld AWM voilly the same acceleralion () a&mng///m/»ékw/nw
St of the Eartle's seerface: e wse iphel as v neastere off miss: ,MMW//WW('/O/
gravily (weight) defecaids wf s3; bl g ivsame fovall masses: Soheaviev bodies
Adoes wol fall faster thar a lightev bodip.

Core

“Projectile motion is two dimensional motion under constant_acceleration due to _gravity”

Maximum height h:
2a8=vi-vl or  2(—g)h=(0)~(v,;sin6)’

= 2
visin® 0

or —2gh=-vlsin’0 = h
2g

Time of flight t:
S=vit+¥hat’ or 0=vsindt+¥% (g0
2v,5in

g

or ():visillet-%gtz = 1=

Range R:
S=vt or R =vcos

2v,;sin0
g

or R="126inBcosd = R=igin20
g g
An un-powered and un-guided missile is called a ballistic missile, which is like a projectile.
b) F=mg or F=gm
as gisconstant = F e«m
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Name: ..corevvsenesnsrens
Roll No. In figures......... Sissepasiinnstanass
Roll No. in words
December, 2006 Maximum marks [Section I + 1] (85)
Time 20 minutes Marks =17
OBJECTIVE

Note: Write your Roll no. in the space provided, Cutting overwriting, erasing, or using a lead pencil
will have no credit.

Q1.  Each question has four possible answers. Select the correct answer and circle it.
(1). One peta is equal to.
(@ 0% w0 © 1" @ 10”
~ N oA n
R : A=l
(ii) _j.(;xj):% [d-]z:o[uﬁ,
(1it) The minimum number of unequal forces whose resultant will be zero
(a) 2 @ 3 . )= 40 (d 5
(iv) The angle between two vectors A=50+]and B=2i+ 4}
(a), 20° (b)y 90° @ 52¢ (d 30°
v) The dimensions of the Gravitational constant G are
G vv'T (b) LMT? (@ LMT @ LM
2
(vi) The distance covered by a freely falling body in one second is [5', 1,,{-.,,/¢t = +{{q-5)(.r)
=4
(a) 9.8m @ 4.9m (¢) 19.6m (d) 49.0m ¥
(vii) A Force F acts on a ball initially at rest on a smooth surface for a time t The variation of F
with t is shown in the figure. The momentum of the ball after 4 seconds is
F@N)
20
0 2 4 g (sec)
(a) 10kg ms”’ (b) 20kg ms " (c) 30kg ms' @ 40kg ms™
A
A A ~ L
!V Cnp - A B _(5i+g): (2++43° _ o Tie 40 4 _ oty _i. el M £°
AR~ [Ehtwye* .,.4,“-— . Jzé Fo _| Tixie 2287 228
_. -1
\yf:,péﬁ-c‘zé @ =8 we b pE e o el T
m

Vi) Foomvp-mve oy
ET = MU e Ry = Bk = 2002 = 40




prag -2

EE e

(viii) A moving ¢ar X collides head-on with a car Y moving in the opposite direction, the law of
conservation of momentum states that
(a) the final momentum of X = the final momentum of Y
b the total momentum of X and Y is reserved by the collision
@ the total momentum of X and Y stays constant
) the initial and final momentum of X is the same

(ix) If p is the momentum of an object of mass m, then the expression p% has the same units as

(a) acceleration @ energy (c) force (d) impulse
(x) Starting from rest, a car of mass 1000kg accelerates steadily to 20ms ™" in 10 seconds. The

average power developed in this time is

(a) 0.2W (b) 4.0W (c) 10kW @ 20kW
(xi) The range of projectile is the same for the following pair of angles

@ 30° and 60° (b) 0°and45° {c) 15°and 60° (d) 30°and 75°
(xii) The consumption of energy by a 60Watt bulb in 2 seconds is

120] (b) 60J (c) 30J (d) 0.02]
(xiii) The intensity of solar energy reaching the carth surface is about Nﬂ\-‘- g M

=9 =) -3

(a) 1.2kWm (b) 1.6kWm (c) L4kWm ["]ngwkaﬂ'L]
(xiv) The circumference of a ugc ¢—=:L,1.b‘tre£ds an angle at the centre of the circle equa

(a) 1 radian (b) Zero radians (c) mradians @ 27 radians
(xv) The value of ‘g’ at the centre of the earth is

(a) double @ zero (¢) half (d) Same as at the

surface

(xvi) When both the mass and the speed of a moving body are doubles the K.E. will be

(a) double (b) 4 times @ 8 times (d) 16 times
(xvii) Centripetal force performs

(a) Max. work (b) Min work (¢) Negative work @ No work

0 P w,w,,kgm/g A E= b s KW

*/ ’V,f_:;’.-, P{:; 2= s+axlo >q= ,— 22 3F=ma =)o ytr= 2ovo
tw: 25“"1((‘” 4'-)___ stxf—-?.—omw 2ok W

X Q= w 4«1@
‘i 3 ‘Sq.l‘So-f'?n) 'Su.&o{&..gc-ré/ =44, (120) = €. C)Bo- bo) = =%y e ]
/ p "‘_‘ "’— 2 E= At - 4oxr= 1207

Xvi) Kfoémv— —;/L_U—hﬂut) = L 2ms 4= g Lmu G KE

W







xii)

Xiii)

Xiv)

xV)

xvi)

xvii)

xviii)

Xix)

*x)

xxi)

xxii)

xxiif)

XXiv)

XXV)

XXvi)

XXVil)

xxviii)

XXiX)

XXX)

XXX1)

A picture is suspended from a wall by two strings. Prove that the tension in the

string will be minimum for which configuration?
Given that A=1-2]+3k and B=37—4k find the length of the projection of A
onB.

Prove that the magnitude of relative velocity of approach is equal to the
magnitude of relative velocity of separation for elastic collision.

Define impulse and show that how it is related to linear momentum?

Find the angle of projection of projectile for which its maximum height and
horizontal range are equal.

Define elastic collision and discuss the collision when a massive body collides
with a light stationary body. :

Find the change in momentum for an object subjected to a given force for a
given time and state law of motion in terms of momentum,

What an athlete should do to take a long jump?

At what point or points in the path of a projectile does it have its minimum
speed, its maximum speed?

Show that the rocket accelerates when its fuel is burned and ejected.

Calculate the work done in kilo Joules in lifting a mass of 10kg (at a steady
velocity) through a vertical height of 10m.

Describe the negative work with an example.

A 1200kg car moving at 15 ms™ collides head-on with a 2000kg truck, initially at rest
and sticks to the truck after the collision, what is their velocity just after the collision?

When a rocket re-enters the atmosphere its nose cone becomes very hot. Where
does this heat energy come from?

Prove that work done on a body is equal to the gain in K.E.

A force of 6N acts horizontally on a stationary mass of 2kg for 4s.What is the
gain in kinetic energy by the mass in J. ; :

How would the values of ‘g> and ‘G’ be affected if the mass of the earth
becomes four times?

A stone is taken to the bottom of a tunnel. Does the stone possess any potential
energy?

How solar energy as non conventional source, is coniributing fo the world
energy.

A 1000kg car travelling with a speed of 144kmh™ round a curve of radius
10%attometre.Find the necessary centripetal force.




xxxii) What is meant by moment of Inertia? Explain its significance. .
Xxxiif) Why mud flies off the tyre of a moving bicycle, in what direction does it ﬂy’f
Explain :
Section-11
Note: Attempt any three questions. All questions carry equal marks.
(3x8=24) marks
Q.No.3(a) State scalar product of two vectors and write down its characteristics?
(b) The line of action of force, F=i+2] passes through the point whose
position vector is (—r’ +IE), find the moment of F about the point of which
the position veetor is (i + K.

QNo.4(a) A projectile is thrown with initial velocity vi making an angle 8 with
horizontal axis. Find its maximum Height and Range.

(b) A hose pipe gjects water at a speed of 0.3ms” through a hole of area
50cm’.If the water strikes a wall normally, calculate the force on the wall,
assuming the velocity of the water normal to the wall is zero after striking.
[Density of water = 1000kgﬁ 5

Q.No.5(a) Drive the formula for Absolute Potential Energy in gravitational field.

(b)  Ten bricks, each 6cm thick and mass 1.5kg, lie flat on a table. How much
work is required to stack them one on the top of another?

QNo.6(a) Define escape velocity. Derive its relation.
(b) Derive a relation for the time period of a simple pendulum  using
dimensional analysis. The various possible factors on which the time period

T may depend are: Length of Pendulum (), Mass of the bob (m), angle 8
which the thread makes with the vertical, and acceleration due to gravity

(g)-

Q.No.7(a) Define centripetal force and derive its relation?

(b). Find the value of “q” for which two vectors will become perpendicular to
cach other. @=27 ~4]}+5k; b =137 +qj +2k
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SUBJECTIVE

Ans. 2 : Short answers to the questions.

2 (i) 1) Natwal perisdic movements, e.g. stars at night.
Q) Sun s digferent perisdic diroctions maling shadow a¥ digherent tinss,
8) Human pubse rate.
4) Pevelution of the moon around the carth.

dimensions of force

2 (II) dimensions of pressure = - -
dimensions of area

[P] = [F] =[mal =[MIT? =[ML"T?
TS I T
dimensions of mass

dimensions of density = — - -
dimensions of volume

D] = MM =MLY
[L]
2(iii) 3x10* m = 30 mm
& 5x10%sec = 50x10 sec = 50pus

2(iv) 67 s a nunber having no dimensions. So we have

[F=l] o -k

Summmg the dimensions of F, 1 & v,
[n]= [[Lh]dTL’:lT—l] = [ML"T’L] (SIunit of 1 is kg m™'s™)
2(Vv) O precise measwenent is the one, which has less absslute
uncentainty.
Procision (on absslute uncertainty): Tn measurements considering
the magnitude of evtor. The less magnitude of evtor gives more
precise measurement; (€ s equal to the least count of the

measuring insbrument.

QOn aceurate measwnement is the one. which has less fractional
mmmmf%.

QCM%L in measurements condiders the rebative evwon. The less
welative evtor gived more acewrate resull.

Phrecision depends apon instuument and accmg# depends vpon

5mc.&'am€ QLOk.

Rough Work

45)’4 L"Mcu.ﬁ:'k

£ Yeckiomet
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2(vi) Rules for ginding total uncertoainty in final result
For addition 8 sublraction
(bssluts uncerlaintivs are added.
e.g. for x, =105£0.1 & x,=268+0.1 i secorded as
X=X, — X, =163+02cm 3

For power facton
mmf&pe’% the percentage uncerfainty by that p@w%

e.g. forv =§Tcr' [r=2.25£0.01 cm] /
Yo uncertainty in N =3 X % agz mmmmfg, mmdawr
Total % age uncertainty in V=3 x 0.4 {0—21 X100 = 0.4 %}

2(Vii) The unit vecton in the direction of A wild be:

A~ A 41+JJ 41+3| 41+33=ii+§j
+3' 5 5 5
8 its mgm&ecfe:

SORORGES
2(viii) (AxB) +(A-B) =(ABsin0 i)’ +(ABcos6)’

= (A2B3 sin’ @ r"12)+(AZB2 cos’ G) = A™B%sin’ 0+ A’B’ cos’ 6
= AzBi(sin: ] +cosle) [(ﬁ)2 —f-f :1]

5
2 3a
k]

=A’B’sin’0 +A*B’cos’0=A’B’ (sin2 8 +cos’ 0)
=A’B’ [(sin’ 6 +cos’0) =1 ]
2(ix) Wheno=45°,
the components will have equal magnitude for a vector making
angle 45° with X-azxis.

2(X) In tre gigue.
Vectors O and B are perpendiculan bs each obher having equal

lenglths. | Fiom  the confiquiation of the figure. we have
A+B)is Lto (A+B)

ce. dum and digberence of the vectors are perpendicular s cach

obher. '

Rough Work

+  colded

R, Tagelbret

g
ho =
4}

hxg - ngsAER
pB~ PECsE

&
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2(Xi) The cross product of tws vectors can be eapressed as:
a)
A, xA, =AA,sin0" =0 = both vectors are parallel [0 =0"]
b)

A xA, =AA,sinl80" 1=0 = both are anti-parallel [0=180"]
c) A xA,=(0)A,sinBA=0 = A, iszero
d) A/xA,=A(0)sin0i=0 = A, is zero
2(Xii) The congiguration shown in the figure will have minimum
Yension.
For T minimum, 6 = 90°

ZFy =0
T,+Ty -w=0

2Ty -w=0
2Tsin0=w

T=w/2sinb

For minimum T, 6 = 90°

ie. T=w/2sin90° =w/2

Z(Xiil) 52& definition  A-B=ABcos@
& the projection 6§ A on B = A cos6,
(i=25+3K)- (31 —4k)
B +(—4)

Acoso=2P_
B

A cosO = (Ix3)i-1+(3x—4)k -k _ (Ix3)x1+(3x-4)x1 :—2=—1A8
25 5 5

2(XiV) For clastic cotlision. Consider tus smssth, non-rstating balls,
law of conservation of momentum gives
m v, tmv, =m v +m,v,
or  m,(v,—v))=m,(v,—v,) v (D)
from law of conservation of KE
Yam v Y m, v = Vam vit ¥ om, v
or m,(v; —v| ) =m, (v’ - v3) e (2)
Dividing eq. (2) by eq. (1) gives
(v, +v)) = (v} +V,) or (v, —v,)=(v) =v))
or (v, =vy)==(v,=Vv;)
The above equation shows that the magnitude of, relative velocity of
apprsach is equal s e magnilude of welative velocily of sepasation

btk

A R hy

Rough Work

= 0

T=Y 4 ‘iz"
7
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2(XV) Impuise is the product of force and time for which it acts on a
bedy.

Tmpubse=F xt=mat=m (v -vi) xt =m (v -v;)
t

Tt shows the impudse egquals the change in lineat momentum of a
body.
2(xvi) From the given conditions.

v?sin® 0 v, visin®® _ v,
h=—"-—- = R=-%1sin20 or : = —sin20
2g g 2g g
2sin20=sin’0 or 2x2sinfcosd=sinOsind
or 51118:tane:4 = O=tan"'4=76"
cos0

2(xvii) Elastic collision is the collision in which the momentum and
the kinelic energy of the system s conserved.
When m, > m, & v, =0

I
m, —m 2m
v =Ly + v, e (3)
m, +m, m +m, =
. _ 2m, m, —m,
v, = v, + — v, i (4
m, +m, m, +m, )

Fiom equations (3) & (4) we get
vi= v, &V, = 2y
We conclude that the incident particle beeps on moving without
loosing much energy, while the target paticls moves with the
double veloccty.

2(xviil) F=ma=m(v -v)=my -mv, = tinesat: o change 6f momentiun.
t t
90 T baw of motion in teims 0f momentum:

“Time rate of change of momentum of a body equals the

applied force .

2(XiX) On athtete shoubd take an angle of O = 45° ts have a
long jump. For getling mazimum value 64 the range.

Rough Work
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2(xX) C projectite witl have its minimum speed at the highest
point_(mazimum height).
T¢ has its magimum speed at the start and end of the
p/z%(zcﬁ'é’e mation.
2(xxi) W have
- mv, —mv,

t
_m(v,—v;) mv

F [ ( vy - vi)=v,isrelative velocity]

or F - .o.o(]) also F=Ma .....(2)
from egs. (1) & (2) we get
Ma = ? or velocity of mass m per sec. Ma =mv
or a= %

when the fuel in the rocket is butned and efected, the mass m
0f wocket decreades and hence the accelenation increases.

2(xxii) W=Fdcos0® =Fd=mad=10x9.8x10=980J = 0.98 KJ

2(xXiil) Erample is the Work done by force of furiction. (ks "4
always act eppedsite to displacement.
Work = F-d = Fdcos0 = Fdcos180° =-Fd
2(xxiv) v =TTMy g oy o=
m, +m, m, +m,
pulting the values, we have
= 1200kg ~2000kg o
1200kg +2000kg
e 2x1200kg
© 1200kg + 2000kg

2(xXXV)  Due s air fuiction. the nose cone of the rocket becomes

=-3.75ms™

x15ms™ =11.25ms™

very AOE.
2(xxvi) @ moving bedy having, m, Vi, Vi, a, & d (=8)
Using
2a8=v:—v’ or 2ad=v]-v] or d:;—a(vﬁ—vf) seaa (G
Qtso we have F = ma ... (2)

Muﬂfipé’w egs. (1) & (2) gives
Fd = lm(vﬁ gy = lmv; —lmvl2
2 2 2

ie. Work done on the body equals ts the gain in “E.

Rough Work

ma%&@r"*
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2(xxvii) e rave F=6N, m=2kg, t=4s,v;=0

S:v]t-~—l2t12=v|t+l r 1i3=(,‘!><4--+—l 6 (4’ =24m
2 2\m 2\2

from  Td= ! mv; — L mv?
2 2
gain in K.E. =Fd = 6 x24=144]
2(xxviii) %% tave ¢- M

)

. s G(4M) GM
brom z’ﬁzgwm conditions: g, = 2 =4x == =dg

2(XXiX) Yes, the stone witl posses potential enetgy.
T e work done in moving the s¥one from the surface ts the

Yunnel botlom will be stored as ifs petential enzigy.

PE.=mg(h-x)=mgh, [x= distance moved downward|

& Uy GMm

(R=x)

2(XXX)  The Earth seceies IKW™ intensity of energy on a cloar day
at noon. 1t comes thisugh atmosphens and i being reduced due fo
neflection, scatlonng and abseplion. T his enorgy can be wsed s feat

water using sobar refloctons, thenmal absorbers. Solon cells are used B
powes elactrical appliances atnightts, in satollites and in caleubators

=U,=-

132
14410’
1 OOX( :
. : 60 60]
2(xxxi) =" o T 16000 N=1.6x10° N
r 10°x10

2(xxXii) Moment of Tnetia is the rotational analsgue on
corresponding quantity of mass in angular motion.
or it is defined as the sum of e products of, the mass 6f ecach
paticle of e body and the squaie of its perpendicular
distance grom the axis. Mathematically 1= imlrf
i=1
1
Tts significance is when Potational €€ (KE,, =—lo’
signifiicance is when Kolational ¥.E. ( m,zco)
containing moment of inerlia is put bo practical use by fly

whesls, which aie essential parls of many engines.

2(XXXHiT) The mud witd gly in a direction tangent ts the wheel.
WWhan mud separates Beom the tyte, centripetal force is
ceaded from ¥he mud patticles.

Rough Work
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Section-ll

Ans. 3(a): Scalar Product ( or Dot Product ):
Seatar product of veclors A ard B is the scalar
guantity oblained by mubliplying the product 64 the
magnitudes of the veclors by t/zz‘ cosine 6f the angle
between them. Mathematically, A-B=ABcos®

Characteristics:
1. Commutative
Qecording ts commutative baw:  a*b=b*a,
For the vectors A and B, applying the law.
A-B=ABcosb=BAcosf=B-A
or A-B=B-A, proves the commuiative law.
2. Mutually Perpendicular Vectors
The scalar product of tws mutually pespendiculor
veclors is geto.
A-B=ABcos90’ =0
3. Product of their magnitude
The scabar product of two parallel veclors is equal
to Bhe product of their magnitudes.
A-B=ABcos0’ = AB
4. Self Product
The self product of a vector A is equal to the
sguare of it magnitude.
A-A=AAcos(’ = A’
5. Rectangular Components
The scalar product of two vectors A and B in
beams 6f Uheir rectangubar components
A-B=AB +AB +A,B,
Ans. 3(b): The mement of F abeut the peint will be:
T=ixE=(1 —fl)xF={(—i+12)-(§+12)}x(§+2})

E=i+k & §=-i+k]

o F=(2D)x(i+2))=-2ixi-4ixj=—4k
[ixi=0 & ixj=k]

Rough Work

T—;(!F
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Ans. 4(a): Maximum height h of the projectile:

Ans. 4(b):

1t is the highest point o prsjectile ablains duning ils flight.
Using eguation. 2aS=v]-v! a=-g
or  2(—g)h =(0)’ —(v,sin ) S = height = h

or —2gh= —vf sin’ @ Vi = vgy =0

Vi = Viy = vjsinf

B visin®@
—
Range o4 the projectite is the mazimum distance which
a prefectile covers in the horigental direction.

or

h

udiﬂg S =vt S =R
1 2v.sinB
or R = v cosb— V = Viy = Vi cosd
g
2 .
or R=-12sin0cos0 o 2v,sin@
. g

or

For Maximum Range R,,..: %e buow that

mazinum vadus 64sin@ is sin 90° = 1.

Se sin20 =1 or 20=90° or 8 =45°

73
V
= R =i

max

Velume: [V =area x length]

V =50em® x0.3ms™ =50x10*m* % 0.3ms™ =0.0015m"
m _ (0.0015)x (1000)kg

Mass per see. = =1.5 kgs™

1 sec.
[density :p:% orm=pxV]|
’Léd‘mg Fhe equation:

fi ':—N =(1.5kgs )% (0.3ms ™) = 0.45 kgms? = 0.45 N

Rough Work
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Ans. 5(3): Absolute potential energy ,U, : 'E-ﬂag# reguired to
move . mass from earth up to an infinite distance .
To calealate Uy, consider a. body 6f mass m which
moves from peint [ s point M in gravitational field.
Divide distance between [ to T ints small length Ar.

Tfe prave, mzandm‘aw:ré% & 1-1=Ar

2 2
2 r|+f|+A1' 2 2I'= Ar
or ,=n+Ar or r'=|——| or r'=| —+—

2 2 2
., (Ar)z
Or 17 =1"% 2 +5Ar =1,
e have

- M M
W,_, = F-Af =FArcos180° =—FAr [ F=G—t =G -0
r nr,
or W_,=-G Mm(rz—rt) [ Ar=r,-1, & =11, ]

it

11 -
or W,,= _GMH](___J [ W, =—GMm hoh ]
hi b i hh

sindarly W, =-GMm [l . l}

Wiy =—GMm e
I Iy

So W

total

=W

12

+ W, 5 =Wy P + W,

34

- (}MmHI_IHLLHL_L} ______ {L_Lﬂ
I & L & 1 v G Ty

= GM]:{IAI+I—I+ ....... +I—1]

L L LK Fia by
or ’mmi = —GMI'I](l = LJ
1‘, l'N
1§ the point Tl is at an infinite distance, ther

W, = general expression it

5

; GMm
—GMm Taking =R | U, =-
L= R
I_

Rough Work

’\,4"-\_
% s
Aﬁ_c‘-\,’«‘
/:' :«\a‘b
W= Fool
~ ¢ M add
= A&

!
e e

d Mw
Uj'—" E—

N

)




Ans. 5(b):

&

Ans. 6(b):
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We have. number of bricks =10
Mass of each brick=1.5 kg
Height of each brick= 6.0 cm = 6/100 m

T find work required Yo stack them.

Neo work is dore by first brick. ‘& for work done by
O bricks. we have
Total mass = (9 x 1.5) kg
6%10 6x10
cm = m
2x100
So Werk done= W = Fdcos® = mgh cos 0°
putling the values. we get

& Mean height =

6x10
2x100

=39.69 =407]

W =401

W = 9x1.5%9.8x

So work reguired is:

From the glven condi¥iond, we have

Tem®x1"x0°xg" or T=Const.xm"x1"x0°xg"
or [T]=Constx[M]'[L]'[LL' ] [LT? T
fmmpazzmg dimendiond on both sides:
(M- T =T & [
Equating powers on each side gives
-2d=1 = d:fé & a=0
and
1 e 0
b+d=0 orb=-d=_ & p={1 | =[] =1
Substituting the values sfa, b, 0 & d, we get
T=Const.xm’x1"" xIxg™"* or T =cont.x \/T
g

Numerical value of the constant can be fourd by
eqpetiments.

Rough Work

W' q)”.s{q"q
Y.
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Ans. 6(a): Escape velocity: “7he inibial velocity, which a
pusjectile must have a¥ bhe earth s surface in orden 9

g6 out op carth s gravitational 4icdd,”

(Initia YKE=%mv), [KE=%mv =KExv]

Eneagy required s move a mads from the earth up s
an infinite distance is (tbsolute potential encrgy
~ GMm| _ GMm
R R
The Energy [Tnitial KE / Tncrease in PE] noeded ts
6 fece fuom g [earth s gravitational field / infinite

-

distance] implies.
GMm
KEinitial = PEavsolute Ei= mg & F= JRQ
1 ,  GMm GMm
ot —mv =——— = =
2% R 02 R’
. 2GMxR 2GMR GM
oF Vo =" %S~ n2 or g=-—-
’ RxR R” R”

S

or vi_ =2Rx CI;M =2Rg

or v, =+/28R

ese

Ans. 7(b): When two vectors are lying perpendicular to
each other.
The condition fubfilled is:
A-B=ABcosH = ABcos90” = AB(0) =0

Using the condition. we have
d-b=(2i-4j+5k)- (131 +qj+2k)

= (2x13)i i+ (-4xq)j-j+(5x 2k -k =0

or (26)+(~4q)+(10)=36-4q="0

30
or q=—=9
. 4

Rough Work

“*
o v
K 4 - ”A\Jw e
2w
=] _—
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Ans. 7(3): Centripetal Force:

"The fonce needed fo bend. the nownally staight path of

the particle infs a circubar path.

Or "G goace that causes a Ibadym to move in a

cireubar path.”

To calculate Centripetal Force
Conaiden

a bedy waafm‘/zg with madss m
T the bigue
two velscitics at points (b and B

witl be same,

e e o L1
brom fig. (b), we have ¥, +AV =V,
..... (2)

UWe have sin0 = if [for small angle & sin0= 0]

Vy

ot AV=V,—-V,

putting the values prom equations (1) & (2) we get

8= i or vAO = Av [for small change: © = A8
v
mulliplying and dividing by Atto L.HLS. , we get
v A—G At=Av
At

ot Av = vot

Now we define:

or

or

ok in cmgu&m MEASULE,

F =mro’




