PHYSICS Total Marks : 30

DPP DPP NO 8t0 22 Max. Time : 30 min.

DAILY PRACTICE PROBLEMS

Solution

DPP NO. - 8

; — 9. g =3] 3 units
1. A=2i+9j+4k

4A =8i+36]+16k i
10. —4A = -8j «———

8 units
2. —] magnitude & direction must be same.
m
DPP NO. - 9
3 d—y—xex+ex—(x+1)ex—0' x==-1;
Codx T - S o 1. (A+B)=7i-9]
2 — —
:—§>oforxz_1 ‘A+B‘:\/49+812\/130
X
dy d 3i+3] P4
4. —— = —— (X°-5x*+5x?-10) = 5x*—20x% + 15X* 5 nitvector = =
dx - dx V32432 ~ 2
=0 ; x=30,1 . "
3. Apply triangle law of vector addition.
dz—y <0 atx=1 1
dx? 5. (A%2+ B2+ 2AB cos 0) = 2 (A2 +B2—-2AB cos )
5. A= 2i+3] = 3A%+3B%2+ 10 AB cos0 =0
or 12B2+ 3B2+ 10(2B) (B) cos0 =0
. 2i+3] 2i+3j 15B2 + 20B2cos 6 =0
A= a9~ Ji3 3
cos 0 =——
4
6*. (B) (D) 2
6. Since g = 3A , So both are parallel.
7. A =2 . -
X 7. Velocity = (speed) A
A =2 A A oA
Y 3 6(2i+2j—k) o
= 97 == = (4i+4]j-2k) units.
Jarar1
A= JAZ+AZ e
2> 2 I PPN 2 ~
= J4+12 = 4 8. P-Q=(i+j-K) —(i—-j+k)=2j-2k
.unit vector along
5 X =2 S g
. - | 3_6 ~ (P—Q) ~ 2]—2k
N - - 2 2
2 units |S_6| (2" +(=2)
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(P-Q) 2j- 2k —~-x=3 . (i)

- - 5
P-Q = S S5 - 2 2
2)° +(-2
Fog) V@762 3
?y =6 = y=10
2j-2k  2j-2k  j-k
= ) = ) = Putting8-x=3 = x=5
Jata 242 V2
DPP NO. - 10
oY 1. S +S,, =100
B +1f2t 1)+ +1f2t+1 1] =100
0. U+ Sf@E-1)+us D2+ 1) -1]=
é 1
2u + Ef(Zt—1+2t+1):100
@+ > |a-b| 2u + 2ft = 100
u+ ft =50
= angle between a & b <90° v =50 cm/s.
= abp<90
%\
A>B %
AVy-axis et -
10. S y
So, A>B
530 900370 _ 3. time taken by car to cover first half distance.
X » X-axis
—ih —iXGO in=15mi
=20 =2 min = 1.5 min.
Remaining time =2.5-1.5=1 min.
Y10 m
required speed = 7 -~ = 60 km/hr

SE<0 4. r= a2_42 +tcost
07 i 075 o(—7 ar 1
= (y cos37°] +y sin37°j) + (5 cos53°(={) + 5 V= d_;:E (@212 (- 2t) +t (—sint?) 2t.
sin53°j) + (x(—7) + 10(-j)) =0 + cos t2.
t

4y > 3y ~ A - .
— -3-X|i+|—=+4-10|j=0i+0 V=- — 2 t?sin t2 + cos t2.
> (F-a-x)is{Fra-toi-oio Ya? 12

Comparing coefficients of § & | both sides—
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40 km

Net displacement = 50 km

Jx =(2t-3) for B option
X = (2t - 3)2

fort > 3/2

dx _ _
5 =22t-3) (2 =4(2t-3)

V=432t-3)=0
restatt = 3/2
a=8m/s.

Distance S | Displaceme nt |
At B At

since

aV speed > | aV. velocity |

in uniform circular motion speed is constant
but acc. # 0

in uniform circle motion after one round average
velocity becomes zero.

Let u be initial velocity & a be its acceleration
Distance in first 2 sec = S, = 200 cm

1
= u(2)+ By a(2)?=200cm

= u+a=100 ... 0]
Distance in next 4 sec. = S, =220 cm
Distance in first 6 sec. = S, + S, = 200 + 220 cm

1
= u(e) + - a(6)* = 420

= u+3a=70 ... (i)

From equations (i) & (ii), we get
a=-15cm/s?, u=115cm/s

Hence, velocity at the end of 7 sec. from start

= u+T7a

CREATING SCHOLARS
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= 115+7(-15) = 10cm/s.

DPP NO. - 11

accelerated

Let u be velocity of ball with which it is thrown.

1
h:ut+(—Egt2) 25=ut —-5t2

S5t—ut+25=0 Let t ,t beitsroots
t+t,=u/5  tt =5

Given, t,—t =4 sec.
(t,—t)*=16

= (t,+t)?-4tt =16

2
u
(EJ —-4x5=16 u=30m/sec.

For a freely falling body

Szlgt2 S t?,
2

v(2) =v(0) + area under a—t graph fromt=0
to t=2

=2+ %(2) (4) =6m/s.

Distance covered in first 10 sec

1
S,= 5 (10) (10 =500m

Remaining height from ground = 2495 — 500
=1995m

u=gt=10x 10 =100 m/s velocity on reaching the
ground

vZ=(100) + 2(— 2.5) x 1995

v2=10000-9975 =25

v=5m/s.

Suppose the particle starts from originatt = 0. Then

at any time t,
X oc t3
x = kt® (K = constant)
T

dv
a= — - =6kt

t

act.

Displacement =0 (-.- initial position = final
position ) www.aviral.co.in

average velocity = 0 (- Total displacement = 0)



Instantaneous, acceleration = slope of v—t graph

3.
7. V=(3t2-18t +24) m/s hence, obviously, a—t graph will be as shown,
V=3({-2)(t-4)
A
a
2 3
s= J'th + J'th -
> | b , T
‘ r 4. (A
_ |[@ -18t+2ayd] | [[(32-18t+2a) o * (A)
0 2 - ¢ A dr . -
r=@—-4t+6)i +t2j,; v =t =(2t-4)i +2t ]
|20] +|-2| =22 m
_ dv .
A= =2 +2]
8. V=3(t-2)(t-4) t
a=6(t-3) if3 andy are perpendicular
common interval in which V and a both have op- -
posite sign is 0 to 2 sec a.v=0
27 +2)). (2t-4)i +2tj)=0
9. Velocity time graph will be
b arap 8t—8=0
t=1 sec.
> Ans.t=1sec.
‘©
3 1
(]
> S_N_Ea(Zn—l):&_i s 1
\ / > s %a n? n? n? __n_2
\_/ Time
Parabola R G
E H
Speed time graph = |Velocity time graph|
B C
6.
DPP NO. - 12 A 4

1. Plotting velocity v against time t, we get

A

v(m/sec) ny

Area under the v—t curve gives distance.
. 1 1
Distance = Py X2 %2+ Py X 2%x2=4m

Obviously slope of v—t graph is changed at t = 2,
in direction but it has constant magnitude.

AVIRAL CLASSES
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on placing back face and bottom face in same plane.

R G
a5

B C

A D
a

A — starting point G — final point

minimum time = T
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=4i+(2) 4

a(m/sec’) =121
4. V=a+bx
N (V increases as x increases)
25s  3bs t(sec) dv o dx v
dx Todt
= ) dv
so, acceleration=V — =V.b

dx
hence acceleration increases as V increases with x.

displacernent(m) 5. Theretardation is given by

250
200 av _
150 a
100
50 integrating between proper limits
5s 10s 15s 25s  35s t(sec) y .
= - jd—v = ja dt
2
u v 0
Maximum displacement is a 25 sec. displacement =
25+50+62.5+75=212.5m. 1
or —=at+ —
v u
8. (i) Impossible: Speed is always positive
(i) Impossible: Time never decreases. dt 1
(iif) Possible: Velocity may increase with time. = dx at+ u
DPP NO. - 13 dx=
- = O 1 aut

1. Att=4sec, V=0+(4)(4) =16 m/sec. integrating between proper limits

Att =8 sec, V=16 m/sec. s U dt
Att=12sec,V=16-4(12-8)=0 = !dnghaut
ForOto4sec ;s=%at*=%(4) (4)*=32m
For4to8sec; s,=16(8—-4)=64m
For8tol2sec;s,=16(4)-"%(4) (4)*=32m

1
= S=7 In (1 + aut)

Sos,+s,+s, =32+64+32=128m Sol.6t0 8
The velocity of particle changes sign at
Alter : Drawv-t graph
t =1 sec.
Area of v-t graph = displacement. . Distance fromt=0to t = 2 sec. is
2. Using v,=u, +at 9 1
_g oo - Ivdt+Ivdt
=4i+(2) 4
1 2
=12i
As a, = 0, velocity component in y-direction 3 0 3 1
remains unchanged. Final velocity = 121 - 5j = {(t3 —Etz)} + {(t3 —Etz)} =3m
1 2
speed at t=4sec. = /122 +(-5)2> =13 mi/s.
v,=u +at
{0 | AVIRAL CLASSES www.aviral.co.in




2
Displacement fromt=0tot= 2 sec. is I"dt
0

2
:%F—gﬁﬂ —om.

0

DPP NO. - 14

1. m=2kg, g =i-j.

Now vV = u+a t

~ 1~ oa
=y =2+ (-t

N |~
N— )

t) t - 1 .
:(2+Ej I_Ej:E(t+4)l_

Alter: Substitute t =0 in option and get answer

2. x2=t2+1

2 d—x—2t
T

= xV=t
xa+V?=1

2
a=1-V" _ %2

5
3. 54km/h=54x 18 =15m/s

_ 15-(-15)

—_ 2
10 =3m/s?.

<a>

4. For minimum number of jumps, range must be
maximum.

CREATING SCHOLARS
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_ (10)’

10

2
u
maximum range = E = 1 meter.
Total distance to be covered = 10 meter
So total step =10
From 6:00 AM to 6:30 AM
displacement of tip of minute hand
=2x10cm=20cm
Ocm 2

== in-1
30min _ 3 cmmine.

Hence, average velocity =

Vel. of Ist stone when passing at A —»
V2=0+2.10.5

V=10m/s

S, -S5,=20m.

1.0 1 2
10.t+ =10t | . | =.10.t“ |=20
- (100 G107 ). (F10)

IZO m
B Sy

t=2s

1
S,=.10.4=20m

Ht=25+20=45m.

W3i+v2i-2k)) vz

V3+2+4(Q1 T 3

2 72
0 = cos! T3 | or 7 —cost 3

cos 0 =

t

v
dv dv
av_ = [at
dr -9 !g—kv IIO

www.aviral.co.in




1
— - —kt — —
g-kv=ge* v-—[l—e ] S,=0x3+ > (-4)3%2 =-18m.

distance travelled =[S |+[S,|=26m.

_9 —kt
a‘E[O_e (_k)] Ans. 26 m.
=ge™ ALITER:
-9 . a__a.g
VTR TR K ol
g__8 \ 5 .,
Vo Tk :
kv—g=-a
a=g-—kv
=—kv+g
. 1 1
total distance = - x2x8+ — x3 x12
dv 2 2
O Vgx =-BV (i) a=-pv =8+18=26m
dv
dv =— Bdx =BV DPP NO. - 15
2. At maximum height v = u cos6
0 X t
dv u 1
jdV:_BIdX T:_det 5 =V =coso=— =0=60°
Vo 0 Vo 0
u®sin20 u?sin(120°)
’ V 3 ¢ R = =
_VO:_BX n V_O —_B g g
y _ u?cos30° J3u?
X = FO V=Ve -9 T2
3. Atthetop of trajectory,
Vo L1 ,
V:E at t—>0oV=0. K—Em(ucose)

= 1muz. €c0S?45° = K
2 2

.. A& B are correct answer

4. ForA
10. u=+8m/s
a=-4m/s? y
v=0 10
= 0=8-4t o t=2sec.
displacement in first 2 sec. 300

1
S,=8x2+ E'(_4)'22 =8m
Velocity of the particle will be perpendicular to the

displacement in next 3 sec. initial direction when 10 — g sin 30°t =0
Lt=2s,

www.aviral.co.in
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2usin30°

but total time of flight = T =1s.
2.

So not possible
For B
Minimum speed during the motion is

V3

=ucos30°=10x == = 543 m/s.

vy o v=%3
ForB y T odt T T dt T
1 _ _
t= = second =u =V, |t:0—4' Uy —Vx|t:0 =3

2

-, particle is at highest point. The angle of projection::

V, 4 4
2 , - _y R _ -1 | —
where, displacement = RT+H2 = % m tan 6 = Ve, 37 0 =tan (3} Ans.
. o
For maximum range, 6 = 45° 3. V,asin60°=Vy
. . u = v " A
At the highest point, v = u cos6 = E Ve \/§
Range is same for 20 and 496. 4. t=t +
20+40=90° = 0=15° v
~.Ratio of ranges will be sin30° : sin 60° : sin120°. slope of OA curve = tand = o = %
1
162,
5 : 3 12! v
2 2 slope of AB curve = = %
2
1
y=ut-— E.gt2 =10x1-5x%x12=5m
X=ut =10x1=10m Vy
P . A
For constant acceleration if initial velocity makes t=t +t Viax
an oblique angle with acceleration then path will ' 2 8
o
be parabolic.
L—t, —>ic—t, >\
DPP NO. - 16 5 - o
o[ v=02m i3 o Yo (2
y =X tan TS lYy= X - _ Vmax max _ t
R 16 =t = 0« T B :>Vmax_(a+[3j

= Range =16 m Ans.
5. The velocity of an object released in a moving frame

is equal to that of the frame as observed from
the frame.

6. velocity of ball w.r.t. ground = 20 — 10 = 10 m/sec
upwards.

www.aviral.co.in
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_t+l t2
X=U Za

1
120=-10t+ 2 x 1012

24 =—-21t+ 1
t?—-2t—24=0
t = 6 sec.

H tano

R 4

0=45°& R=36m
H=9m

u=50 30°

45
0]

h = height of the point where velocity makes 30° with
horizontal.

As the horizontal component of velocity remain same

50 cos45° = v cos30°

wff
V=093

Now by equation
vi=ut+ 2ay

2
2
(50X \gJ = 502 — 2gxh
2
= 2gh =502~ 50" x

1
= 2gh= 7 x50?

3
T 2500 125
=" 760 T 3
125 ) —
h= 3 m above point of projection

ﬁ AVIRAL CLASSES
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2 .

u?sin20 10043 _ =
= = =543m

AR=""4 2(10)

1
(B) 11.25 = — 10sin 60°t + — (10) ¢

= 5¢-5 3 t-11.25=0

t= 5vV3£/25(3) + 4(5)(11.25)
10

1

543 +/3(10)
0

15 3
~3=243
10*/_ 2*/_

3
R = 10 cos 60 (Eﬁj: 753 m

210)
2usin30° 2

2
©)t= 908300 1O(~/§J =Esec.

2

1
R =10cos 30°t 5 g sin 30° t?

B[ E) u3

= 3 3 M

210)  2(10) _ 4

D) T= 920530 10(\/§J " sec.

2

www.aviral.co.in




DPP NO. - 17
2uy
1. 2=—"7" = u=10m/s
g y
e _____
't=0 (=2
H
t=3

1
Now, H=-ut+ Egt2

= —-30+45=15m.

ut
AC:uc0560°t:7

AC

<. Range on inclined plane = "__ =+ = J3

CREATING SCHOLARS
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The horizontal displacement in time tis

4, V=x>+X
—Vd—v— Z+x)(2x+1
a= dX—(x X) (2x )

Atx=2m
a=(4+2)(4+1)
a=30m/s?.

1
105+ 10t = By at> a=tan45°=1

+
2_20t—21=0 t:20_— "4200+84t:215ec.
7. S,-S,=125m  if S,> S, then

1
50t—E>< 10t2=125

10t-t2=25
t?—10t+25=0

t =5 sec.

S,—-S,=125mif S, > S, then,

1

5 X 10t?- 50t=125
t?-10t-25=0

_ 10++100+100

2

t

t=5 (1+J§) sec.

(8t09) Vpy = Vi -V, = 10j—10i = —10i + 10]j

5 Vi =10 (—i) + 10

.. Asseenbny

the monkey helicopter is moving in (‘\) direction.

www.aviral.co.in




Vi, Vy=5im/s

Vah =Vg -V, =15i—10j = 15i + 10 (j)

V,=10jm/s

[ Bus | Ve=5im/s

.. As seen by helicopter's pilot the bus is moving in

() direction.

2. Vboat, river = 4i

DPP NO. - 18

1

All the velocities are marked in diagram where G
represents ground

VGD

40m/s
S 30mis | 1omis O VEA
Ve

20m/s

Ves

adding we get

Then VGD +\7DC +T/c5 +VBA - VGA = —VAG

Hence velocity of Ais towards south east.

ﬁ AVIRAL CLASSES
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Vriver, ground = 2i

vwind , ground = 6]

. - > >
Vwind, boat =\, +Vgr+V,

= 6j-2j-4i
= —4i+4]
so flag blown in north west.

Letu and v denote initial and find velocity, then then
nature of motion is indicated in diagram

2S R
<«<a
u—>
—
<V
—>

S

Hence initial and final speed are given by equation
0?=u?2-2ax2S and v2=02 +2as

or % = x/E Ans.

u
V==
V2
VO,M = vo -Vm Vowm =Vo —vTrain

V,w = velocity of object with respect to man
V,, = velocity of object

V,, = velocity of man

Here velocity of object is zero.

SO, Vom =~V

If |é>< G| = 0 particle will not follow curved path.

Above described motion is a projectile motion with
parabolic path

At maximum height, velocity =0

v
H_ZQ&
At height h=H/2 VZ=u?-2gh
Ve= 2o 2 L v U -
= U - L = — = =
949 > = V2

www.aviral.co.in




u
Time taken to rise to maximum height T = E

(u-u/v2)  (2-1u
g g

) H
for height h = >

t=

3
Time taken to rise to 2 H =T —time taken to fall

down b H
ow —
Y4
T
T2 T2
Let velocity of bodies be v, and v,
in first case
U, =v, +v, ()]
in second case
U,=Vv, -V, ()]
U; +Uu u;—u
v, = % and v, = %
H =~ m/ du, = 3 /
ereu; = 75 mis andu, = - m/s

After solving we have
v,=11m/s andv,=0.5m/s.

8. Theinitial velocity of Arelative to Bis U,g = U, — Ug
=(8j-87)mis

SoUpg = 8\/§m/s
Acceleration of Arelativeto B is -

g = 242 mis?
since B observes initial velocity and constant
acceleration of A in opposite directions, Hence B
observes A moving along a straight line.
From frame of B

Uag

. . Al
Hence time when Vg =0 ist=""=4sec.
ans

The distance between A& Bwhenv,;=0is S=

2

Uag
. 1642 m

CREATING SCHOLARS
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The time when both are at same position is -

2U,g
= = 8 sec.
ang

Magnitude of relative velocity when they are at

same position in U,g = 8,/2 m/s.

DPP NO. - 19

. In(A) X —X

O0-x=—-x=-ve
So average velocity is—ve.

From the graph ; we observe that slope is
non-zero positive att = 0 & slope is continuously
decreasing with time and finally becomes zero.
Hence we can say that the particle starts with a
certain velocity, but the motion is retarded
(decreasing velocity)

Suppose particle strikes wedge at height ‘'S’ after time
1 . L
t. S = 15t - 510 t? = 15t — 5 t2. During this time

distance travelled by particle in horizontal direction

= 5\/5 t. Also wedge has travelled travelled extra

distance
V=10/3 sin60°
10/3 T 103
V=10/3 cos60°
‘T’
S 15t - 5t2
T e T 143

Total distance travelled by wedge in time

t=104/3t =543t+4/3(15-5t)

= t=2sec.

Alternate Sol.

(by Relative Motion)

www.aviral.co.in




15
30°
104/3 513
2usin30°  2x10V3 1
~ gcos30° T 10 3 = 2 sec.
= t=2sec.
5.
Xa—Xg
. »
| B AOSh
00
‘ XB_’I
Xa »|
Asgiven
(VA_VB) oc X, Xg
(V,—V,) =K(X,—x)
when x,—x_, = 10 We haveV,-V_ = 10
We get
10=K10 = K=1
= V-V, = (X, =X). oo D
Now Let
X,=Xg S Y e, (2)
On differentiating with respect to ‘t’ on both side.
dx, dxg _ dy dy
A _TTB = = V-V = — ... 3
dt  dt  dt A e dt )
= Using (1), (2), (3)
dy
W — =
e get at y
Here y represents sepration between two cars
20 t
d
N I_y = Idt — [Iogey]fg =1
10 y 0
t=(log2) sec Required Answer.
@ <—SsS—De—>V
B A
Alter. (Assume to
be at rest)

Vs

»
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V = ks
V=10,s=10,k=1

q ZOdS t
s ds
C - jdt
10 0

6to8. Att=2sec (t=2seclij)
v=u+at=0+10x2 =20m/s
vy:uy+ayt:O—5><2 =-10 m/s

V= 1[vi+v§ = J(20)? +(-10)® = 1045 m/s

Fromt=0tol §=4sec

X:{gaoxa{} +{a0xaz—§aona{

(0-2) (2-4)

X =40 m

1 2
_|—-=5(2
y—{ 2()}wﬁa‘[ama—§am@f}

y=-10m

(2—>4)

Hence, average velocity of particle betweent=0
tot=4secis

. (40)? +(-10)?
At 4

av

5
= —+17 m/
\ 2 m/s

Att=2sec u=10x2=20m/s
After t = 2sec

vV=u+at

0=20-10t

t =2 sec.

Hence, at t = 4 sec. the particle is at its farthest
distance from the y-axis.

The particle is at farthest distance from y-axis at t
> 4. Hence the available correct choiceist = 4.

www.aviral.co.in




DPP NO. - 20

If speed of a particle changes, the velocity of the
particle definitely changes and hence the
acceleration of the particle is nonzero.

Velocity of a particle change without change in
speed.
When speed of a particle varies, its velocity cannot

be constant.

V,=1i+1]j
y
N \&
A /grl/((\
Nig
W+ 4 g x
S
V = at
V =(0.2) 10
= 2 m/sec.
Vboat = 2 T + 2 ]
Vw/boat = Vw - Vboat

Voo = (Li+1])—(27+2]) = -1i -1
So, the flag will flutter towards south—west.

The retardation is given by

dv

= a2
dt av

integrating between proper limits

Vv t
1 1
= — d_vzjadt or —=at+ —
V2 v u

u 0
de 1 o Ut
= ax ATy = X= 1 aut

integrating between proper limits

sd u dt 1
— jX:J1+aut = S == In(+aut)
0 0 a

CREATING SCHOLARS
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V =a+ bx
(V increases as x increases)

hence acceleration increases as V increases with
X.

V=—i+]+2K
a=3i-j+k
av=-3-1+2<0

hence 06 > 90° between a and v

so speed is decreasing

av=-3-1+2<0

Solving the problem in the frame of train. Taking ori-
gin as corner ‘B’

Along x axis x-

X =ucos6t ....(1)

Along y axis y- <

_ 1 ) ~.u Y
y=u t+ ant D X_‘_

1
O=usinBt- Eat2 w(2)
As the ball is thrown towards ‘D’
/
tano = X ©)]
From equation (1), (2) & (3) we get

2/
t= ’y required time after which ball hit the corner.

At position A balloon drops first particle So,
u=0a,=-g,t=3.5sec.

S, = (%gtzj S, (i)

Balloon is going upward from A to B in 2 sec.so
distance travelled by balloon in 2 second.

(SB = %aBtzj .......... (ii)
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a,=04m/s? , t=2sec.

S,=BC=(SB + SA)

Distance travell by second stone which is droped
from balloon at B
u,=u,=a;t=04x2=0.8m/s

t = 1.5 sec.

1

........... (iv)
1\ B
TB
+A
[
Sa
Al

Distance between two stone
AS=S -8S,.

DPP NO. - 21

Vea

AN

g P

Q measures acceleration of P to be zero.

.. Q measures velocity of P, i.e. v.,, to be con-

PQ?
stant. Hence Q observes P to move along straight
line.

For P and Q to collide Q should observe P to
move along line PQ.

Hence PQ should not rotate.

Let initial and final speeds of stone be uand v.

vi=u*-2gh ... D
andv cos 30°=ucos 60° .......... (2)
solving 1 and 2 we get u=,/3gh

Flag will flutter in the direction of wind and opposite
to the direction of velocity of man
i.e.inthe directionof V,

CREATING SCHOLARS

ﬁ AVIRAL CLASSES

N 430=Vv

37°

man,ship

50=V

man,ground

»40=V,

37°

-V

man,ground

V

50

wind ™~

Vwind,manz1 OO
vS
F
O Fm[am]
a=0
R LR
N=F
@ F=Im |smit>F
_2F F
" 4m  2m
—>a
F
—» m —>N
F-N=ma

> ship,ground

www.aviral.co.in




iy F— m [sm{—>2F N=102N

6. AB=2R cosO

a= SF acceleration along AB
4m a=gcos 0
— »a u =0 fromAtoB
0 PV )
S=ut+ 5 at?
F-N=ma
- 1
N=F-ma 2Rcosh = 0+ - (gcos0) t2
m| 32
N=F-="4m _, \/E
t=2 94
N = ; 7. Unit vector in direction of (1,0,0) to (4,4,12) is

(4-1)i+(4-0)j+(12-0)k
13

v) 2F—» m |3mTF

Hence position of particle att = 2 sec is :

a:3_F Ff:Fi+;X2=31f+4O]+12OI2
4m
a F
— 8. a:E VZ=u2+2as (u=0)
F— ;N
F 1
V 2(_js Vo 7.
3F m Jm

—N= —2F_Mm|—

2F-N=ma N =2F (4mj
DPP NO. - 22

5F
N=—.

4 1. From geometry :
V) 2F— 2m| m >F

_SF _F
a7 3m " m
—>a . oo Yw
N o —F As sphere is at equilibrium,
Tsing=w
m F T 4
N+ F=ma N+F= m 5| =W
N=0. - Sw
5. F.B.D. of block N 4
2. Resolving forces at point A along string AB
N2:F2+(mg)2 F=10
mg=10 W, cos 37° = w,
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Wy

3
w, 4

Vv=0=x>-5x+4=0
X=1m & 4m

dv
Gt =(2x—=5) v =(2x = 5) (x> —5x + 4)

dv
atx=1m and 4m ; =0

' dt

T=m(g+a)

= 1(g+gj = 109
9 9

Time taken by ball from O to A is same as that

from A to B.

1
10=15t- - (10)¢°

5t2-15t-10=0
t?2-3t-2=0
t=1,2

t=2isinvalid asitis the time taken by the ball to

come at A' if there was no roof.

:. t =1 seconds.

CREATING SCHOLARS

@ AVIRAL CLASSES

During this the ball will travel V x t = 20 x 2
=40 m on the floor.

2
4o N0

r=5cm ; R=8cm
FBD of sphere 1

N, =W + N, sin
N, =N, cos0
FBD of sphere 2

N,

N,=N,cos6
W=N,sin6

N,cos0

w
AC=2R-2r
AB = 2r

e_AC_R—r
COSV="a8 = ¢

N, =N, cos0

W = N,sin6

Ans. N, =W cotd
N, =W cosec6
N, =W cot0
N, = 2W.

7. = 02g=07a

=a=— m/s?

For the case, it comes to rest when V =0
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O:7+(__jt = t=5"-=25s

—sa U
7 m/s
«— — T la
O
T:O.g v 0.29
0.2-T=0.2a

Distance travelled till it comes to rest

29
— 72 =2
0=7 +2( 7}5

S=8.75m

Soin next 2.5s, it covers 8.75 m towards right.

Total distance =2x8.75=17.5m

After 5s, it speed will be same as that of initial (7
m/s) but direction will be reversed.

F
Acceleration of system a = MA + Mg + Mo
60

—_ N — 2
= 10120430 _1M/s

a

FBD of A :

[Af—T
T1 =m,.a
T,=10(1) = 10N
FBD of B :

T+ B |—=T
T,-T,=m,
T,-10=20(1)
T,=30N.
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