Solutions Slot — 1 (Physics) |

N.L.M FRICTION

[ EXERCISE - | I

SINGLE CORRECT

PART-III

N
C

60°

30% 45°
45
609

s

®
(i) A and g = 105°
(ii) Aoand ¢ = 150°
(iii) g andCc=150°

5N

120°_f 60°

5N

Angle b/w forces= 120°

2 4

N

Displacement
= 30m in East

N
Fa

10.

N
F

6 =90°

So |F = F2 +F2
|R |=+/30 +40% = 50

tan ——4—O—i
“= 73073

o = 53° with East

| F, —F, |= y/(250)? + (500)?

= 250,/5N W of N

F, 500
tan a = E 250
a =tani(2)
o
0
B —

a

| C|= va? +b? + 2abcos6

bsino
a+bcoso
when direction interchanged

| C|=+a® +b? + 2abcos®

asino
b+acos6

In both cases Magnitude is same
But direction different

tan B =

tan B =

]

»|

|C+R %0
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| Solutions Slot - 1 (Physics)

11. Resultantliesin b /w min. & maximum R
Values 19. A =3i+4]j
A-B<R<A+B R 3f+4J
S0 10-6<R<10+6 A= 5
4<R<16
Ny
E D 25m
P 30°
XN L X
E c 20.
12.
vY
A 8 = -25 cos 30°
AB+BC+CD+DE+EF+FA =0 = 25 sin 30°
Resultant of these vectores is null vector Y,
13.  |R|=vP?+6%2POcos® | ey ; 60 km/h
whenqg == y :
coso = -1 21,
— [¢) H R
IRImn=P=0Q 30 km/hr X
4. R=A+B 60 coso = 30
IR |= VA +B? + 2ABcos cosdS e
when6 =0 _ ; o
oS0 = 1 y = 60 sin 60
5 3
|R|max:A+B =60g=30\/§km/hr
15. C=A+B
| C|= VA2 + B> + 2AB COs 0 22, A-0.5+0.8]+ck
132=122+ 52+ 2%x12x5 cos8 .
0 =1/2 | A |=(0.5)2 +(0.8)% + C2
16. |3+Q=|3_Q C2=1-0.89
= 40.11
JP? + Q> +2PQcos0 = P2 + Q> —2PQcos 6
4PQ cosd =0 =0 =mw/2 - PO
Q 23. let A=2i+2j
B=1+13]
0 be the angle between A & g
AB 2+243
Cos0=— — =
|A].|B| 8.2
\/5 +1
— 2 2 = 2 2 Ccos 0 =
IR |= /P +Q [ R |= /P +Q 22
R & R1 are also perpendicular to each 0= 15
other are of equal lengths.
18. A=31+2j+k 24. F =21 F,=-3j
Al 2 2 2 - — - N
[Al=43°+2°+1 F=F +F, =i _ 3}
|Al=V14
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Solutions Slot — 1 (Physics) |

25. A=?+j+l2
B=2?+3
AB = (i+]+K). (2i+])
=2+1=3
ij ok
(by AxB=[1 1 1
210
=i(0-1)-3j0-2)+k(1-2)
= -1+2j-k
26. |Al=4 |B|=36=60°

(a) AB=|A||B|cos®

1
=4><3><§:>6

(b) AxB = |A||B|sine

3

= 4X3X7 = 6\/5

27

B x C have direction along A

so A parallel with g« C

28. ABcoso =8 ...(1)
ABsin 6= 8,3 ..(2)
(2) +(1)
tano = 3

6 = 60°
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| Solutions Slot - 1 (Physics)

[ Exercise -1 |

MULTIPLE CHOICE QUESTIONS

]

x-1

. f(x) =
1 = f(x) <+ 2

_ 1
_, flfoop= 21

=y = /n X% + sin x
=y = 2/nX + sin X

dy 2
——L =2 4 cosx

dx x
also dy =_—2—sinx
dx  x2

y:7\/;+tanx

dy _1

-6/7
=X
=

dx vy

+sec? x

dzy -6 137
also —% = ——x"/

+2sec? xtanx
dx> 49

y = e*tanx

d
:>d—y = e*tanx + e* sec® x
X

y = x2sin*x + xcos?x
dy P4 2 cipn3 -2
:>d—:2xsm X + 4x° sin® X COS X + COS™“ X
X

=-2xcos 3 xx—sinx

d . .
:>—y =2xsin* X + 4x? sin® X cos X + cos"

dx
2x+2X sinx cos3x

y = x2sinx + 2xcosx — 2 sinx

dy

— —L = 2x5sinX + X% COSX + 2COS X — 2X Sin X — 2 COS X

dx

3ﬂ = X2 cos X
dx

y = X2c0sX —2Xsinx —2cosx

dy

——L =2xcosx—-x?sinx —2sinx —2Xcos X + 2 sinx

dx

dy

2 -
= —x*sinXx
dx

10

r= (14 secod) sind

= % =secHtanOsin® + (1 +secH)coso

dr )
— =C0SsO+sec” 0
=~ de

11

_ sinx + cosx
Cos X

dy _ cosx(cosx —sinx) —(sinX + cosX) x —sinXx

12

dx cos? x
d 1
ay _ ~— =sec’ X
dx cos® x
_cotx
1+ cotx

Mortion-
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| Solutions Slot - 1 (Physics) | Page # 5

dy (1+cotx)x-Cosec? x — cot x(-cosec’x) 16
= dx (1 +cotx)® y = sin2(x2+1)
ﬂ: — cos ec®x =Yy =u u = sinv v=x?+1
= dx (1+cotx)? :>d_y22u ﬂ:cosv
du dv
13 dv dy dy du dv
= ——=2X L =—",—.,—
COS X X dx dx du dv dx
=Y = +
X Cos X
:ﬂ:xx—sinx—cosx+cosx+xsinx :>d—y=2ucosv2x
dx x2 cos’ x
=4x sin(x?+1) cos(x?+1)
dy -—XsinX-cosSX = COSX+ XSinX
=3y 2 + 2
dx X COS” X
17
14 y = X(x? + 1) 12
=y =uv
tang
~1+tang S>letu=x v=(x*+1)"?
Q:(1+tanq)sec2q—tanqsec2q 3j—y=u%+v$
= dq (1 +tang)? X X X
2 E =1
_dp__sectq = dx
d 1+tan
a @+ a) dv ( 2 )-3/2
= & = —XIX 1
15
y = sin®x = sin3x dy _ 1
Ly oay Oy _dy, dy, Todx 2 1f”?
ZYEVITY, Ty Tax T dx
=Y, = sin’x 18
=y, = ud u = sinx
Vi = q=+v2r-r?
dy dy du = q=+u u=2r-r2
S =
dx du dx
ﬂ = L E _ 2 _ 2r
W gp U _ cosx T du 2Wu dr
du dx
) da_dg du
:%:3sin2xcosx = dr du'dr
=y, = sin3x _ 1 (2-2) 1-r
=y, =sinv = 2\/5 S—I—Zr—rz
dy, _ _
:W = COosv v = 3X 19
dy, dv
—2 =3c0s3X —-3
~dx dx y—[x2+x 1]4
Ly =| T tx-=
dy _dy, | dy, 8 X
dx dx dx =>y=u’
2
:ﬂ:BSinzxcosx+3c053x :>u=x—+x—l
dx 8 X
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| Solutions Slot - 1 (Physics)

22 a’+4ar=40
dy—4u3 $—5+1+i 2
4a
dy _dy du
dx du dx .( 48 -2a°
; =v=ath=2 4a
4 X—2 +X - 11X +1+ 1
== s x) 4 X a’
=>v=10a- —
20 4
V = nrzh dv 332
=—-—=10-—=0
dv , dh da 4
(a) —— =Tt {r constnat}
dt dt
a= |20
= AV _ 52 3
dt 23
d d (@) vy =cosx
(b) d_\t/ = anhd—z {h constant} =Yy’ = -sinx
=Yy"” = -cosx
dv (b) vy = secx
adrTE 10nrh =y’ = secx tanx
=y" = secx(sec’x) + (secx tanx)
(c) d_V = 7'C|:2rh£ +r? ﬁ} tanx o
dt dt dt =vy" = 2 sec®x - secx
24
= ((j:l_: =10xzrh + 5xr? y = cosu U = sinx
dy . du
:>E=—S|nu &=COSX
21
X +y =60 dy _ ..
Sy =60 -x 3&——smucosx
= xt = 60x - x?
=z =60x-x? 3%=—sin(sinx)cosx
- % =60 - 2X 25
X y = sinu U = X — COSX
dz
=—=0=x=30 d_y=cosu £=1+sinx
dx = du dx
d’z . dy .
= o —V€ maximum = —- =cosu(l +sinx)
dx
=x =30 y =30
dy .
— =L = (1 +sinx)cos(x — cos x)
dx
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| Solutions Slot - 1 (Physics) |

[ Exercise -1 |

SUBJECTIVE PROBLEMS

]

1. (A)R=2Acos6/2

A = 2A cos 6/2
6 =120°
(B)A-B<R<A+B
4< R< 12
R=12N

(C) AB=|A|.|B|cos®

AB 0
cos 0 = lA”Bl = \/§X\/§
cose =0 = 0 =90°

(D) R=A+B

IR |=VA2+B?> =/4+1+9 =414

2. S=t-2t2+5t+4
(A)att=1
S=1-2+5+4
S=8

d

S
=2 _ 242 _
(B) g =3t -4t+5

att =1
95 _3_4.5-4
dt
d’s
=2 -6t-4
© e
att=1
2
9§=6—4=2
dt
3. F=2i+2]
F, =31 + 4k

(A) IER = lél +r:2

= 5] +2j + 4k

Rf
FIIE]

(B) cos 6 =

cose:L
Z\EXS

3
cos 6 = 52

(C) [E]_-IEZ = Fle Ccos 0

2

($:1Ke))

4, S-1

Vector quantity obeys the triangle low of
Addition

S-2

A-B<R< A+B

S-1is true & S-2 is false

8N
5.
6N
|R |= 10N
5. |AHB1
|AxB|+|ABJ=1
LHS
(ABsin8)? + (AB cos 0)?
sin20+cos’6=1
S-2is true
6. S-1
AB=0
then A & B are perpendicular to
each other
AC=0
then A & C are perpendicular to each
other

BxC=B||C| sin6n

n shows the direction which is along to p.

so A is parellel to pxC

S-2

ALB&AILC

so A is perpendicular to plane formed by

B&C true
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| Solutions Slot - 1 (Physics)

10.

A Z B
A

A+B+C=0
statement - 1 is true.

A+B+C=0
Statement - 2 is true.

Statement - 1

Distance is a scalar quantity because of it

has only Magnitude
Statement - 2
Distace is the length of path traversed

(i) AB=A||B|cos®
BA=|A||B|cos®
(i) AxB2BxA

Because in this magnitude is same but
direction is different.

10.

11.

let A& B be two non- zero vector
AxB = ABsinen

ifo6=0then AxB=0

then A & g are collinear

tan®6=m = slope=0

(i) AB =25 unit
(i) ¢ = 2A
|Cl=2]A|
|IBl=A|A|

25=A5
A=5

C =5(3i +4j) = (15i + 20j)

(iv) A =3i+2] B -2} _2k

Area of parallelogram = | A||B|sin®

|A||B|sing=AxB =468

Mortion-
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Solutions Slot — 1 (Physics) |

(V) F=2i+3j+6k
|Fl=vV4+9+36 =449 =7

(Vi) R=i+]j+Kk

Ro R _T+ivk
IR| 43

~ 7]k

R==—+—=-<+—
V3 V3 43

A LB

then AB =0

6 =90°

(viii)

(ix)

tano = =l=1
1

X |=<

6 =45°

A+B+C=0
given A.(BxC)
~-(BxC).(BxC)
-(B).(BxC)-(C).(BxC)
-0-0=0
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[ Exercise —1v |

TOUGH SUBJECTIVE PROBLEMS

]

Sol.1 R2=P?+ Q?+ 2PQ cos60°
7Q% = P2 + Q2 + PQ "
P2-6Q2+PQ=0
> 450
+|=|-6=0
€] +[2 so5 2
&
S
e
projection on Shore line = 18 cos60°
p =9km/h
R}
Q Sol.6 A=i-2j+3k
Sol.2 P2=F?+F2 _ AN
1 Th B=4i+2j+3k
2=F2 +F2 UL
=R +F AB = 3i + 4jk
P>+ Q* =2(F7 +F) A
AB = 3i+4j
5
N
B 4m A R R
37° = i j ~on
Sol.3 V:10{3';4JJ=6i+8j
5m 3m
w
E — —
° Sol.7 [Fe| = [F|
7
S =
F
Displacement = 0 o
F
R
F,sin®
tano = —2———
Sol.4 F, +F, cose
120° 90° P o= 900
150°
then F, + F, cose - 0
1
0 - -
cos6 = >
P 86 R 6=120°
sin120° sin90° sin150° A n
Sol.8 |a-b|=+a®+b?-2abcos6
P 6_R .~ A — zno
Té_l_l la-bl=16=60
2 oA
|la-b=1
P:QR=3:2:1
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| Solutions Slot - 1 (Physics) |

Sol.9 x=t’-6t>+3t+7

v=9X_3¢ 12143
dt
Sol.10 ‘E‘z‘?z =dyne
6=120°

H = 2‘?1‘cose/2
10 dyne
Sol.11 ‘ﬂ + E‘ = ‘ﬂ —E‘

A% + B?3ABcos0 = A% + B> —2ABcos 0
4ABcos6 =0

(LN,
/

Displacement BC = \/AB? + AC?

Sol.12

\/(r —rcos)’ +r’sin’e

BC = 2rsing/2

ol
ol

30°
120°

Sol.13

Angle b/w pg g is 0

so Resultant = \/p? + 6% + 2PQ cos

‘F—{‘ =P+Q
N
D
w A
Sol.14 0 om | E
5ml
B 2mile C

Sol.15

Sol.16

Soll7.

Sol.18

Sol.19

OD? = OF? + ED?

OD = W =5miles
A =2i+3]

B =]

AB = ‘K‘ ‘E‘ cos6

cose=i

V13

tane=2/3 = Q =tan%(2/3)

3m

displacement = Final position —initial position
Displacement=0-0=0

AB=|A||B|cose 6=90°
AB=0

6+2x+8=0

x=-7

A=aji+a,j

B = 4i - 3]

A1 = a2+ai=1

AB=0

4a,-3a,=0

check the option

B =xa

if x is —ve direction of g change
if X is +ve direction of g same as 3

B & a are colinear vector
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[ Exercise -V [ JEE QUESTIONS

]

|Al=3 |BI=3

(@) For|R|=1
+1=9+ 16 + 24 cos6
cosb=-1 6=m=

(b) For|R |5
25=9+ 16 + 24 cosb
cos6 =0

6=90

(¢) For|R|=7

49 =9+ 16 + 24 coso
24 = 24c0s6

coso=1
0=0

R=4P>+Q> q=090°

when 6 = 180°
Ri=\P2+Q?-2pQ =0

R
1 — —
Given R 12

ml

ol

(@) x - direction

4. In x-direction
10cos30° + F_sin30° = 15c0s37°

F, =2(12-5J3)N
F, =F, sin30i +F, cos 30]
= (12 -53)i + (12 - 53 W3]

In y -direction
F, cos30°+10sin30°+15sin37° =F,

F1=(12\/§_1)

= ~(12V3 - 1)]

5. F, =2i+aj-3k
F, =51 +cj—bk
IE:b +5] -7k

F, =ci+6j-ak

E+E+E+E:O

In x-direction
2+5+b+c=0=b+c=-7 ....(1)
in y-direction

a+c+5+6=0

in z—direction

-3-b-7-a=0
a+b=-10...(3)
ON solving

a=-7,b=-3,c=-4

6. F, = 5P in the direction OY = 5P
F, = 4P in the direction OX = 4p
A =3ai + 4a]

A:3a|+4aJ

F, =sin37° = F, sin 0 oooa
3 10P in the direction OA
10x==6sin6 n oA
5 ~ 10/ 31*4]
6=90 =10xA= 5
y = direction o
|, 5 F, | cos37° Fy =6i+8]
|, |=10x4/5 = 8Nt B=-ai+aj
(b) |F, |=65sin6(-i) + 6 cos 8(j) direction AB = —4a|5— 3aj _ _4'5_ 3
a
= _gi 6=90°
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Solutions Slot — 1 (Physics) |

. . R t-4=0
15 P in the direction A t = 4 sec
Fs=-12i-9j cross the y-axis x =0
B S 2-4=0
Fret =F, +F, +F; +F, t=+ 2 sec
= —Zp? +4p3 ) ) R
. 11. F=(t+t)i+Bt-2)j+ 2t -4tk
|F.. |=V4P? +16P? =20P B
r - n -
— =(2t+1)i+3j+(6t* -8tk =V
tano = l = £ = — dt
x =2P (a) when t = 2 sec
q = tan™! (-2) with x-axis ~ A A .
v=5i+3j+8k
= 1
7. |R|=\/(10)2+(6)2—2><10><6><— 0 = 60° < . R
2 (b)fjl—\t/=2i+0+(12+—3)k
=210 t =2 sec
tang = _BSiN® _3\3 a=2i+16k
A-Bcost 7 (c) speed = |V |= 25+ 9 + 64
7 1{ 7 } =702
C0S0=——=06=C0S | —— 7~/2
219 219 (d) Magnitude of acc.= 3|
8. F=a-b+c — J4+256
F=117+5]- 7k = 265
(b) F =117 +5j=7k
et §_ ¢ 12, m=3kg  F=6ti=t]+costk
-5 _ dF _ 2 2% . ~ .
oSO = ﬂr.Bﬂ 7 E_6|—3tj—smtk_v
|F||B| <195 )
speed = |V |
1{ -7 ] At=t=n
0 = cos Jios
195 speed = /36 + 9n4 = 34+ 1*
10+8-18 ~dv A -
cos 6 a=—=0-6tj-costk
(© 77477 dt !
50 att =1/2 3=-3n]
C0S0 = —
V1309 |3 |=3n
4 -20 F = -18tj- 3costk
0 =cos’'| —— j—3cos
[J1309j
= _ 2 4\t Y 1
10 F=(t-4)i+(-4) 13. t=1 V= /3 by slope
(@) F=xi+yj t=15v=u +at
X=t2_-4 ....(0)y=t-4...(2) 1
Eleminating t V=== +0x1.5
Xx=(y+4)32-4 3
Xx=y>+16+ 8y -4 1
=Yy?+ 8y +12=x VZE n/s
(b) Cross the x-axisy =0
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1
(b) a, =tan 30° = ﬁ m/s?

a, = tan 60° = /3 m/s?

Sv=t o2t
dt

L x
ldx J).(t 22 + t)dt

a, +a
A = 1 2
9 ’ x—{ﬁ—gfwﬁ}z
= \/g/zm/s2 4 3 2 o
Xx=2/3m
an
m/s’ NE]
.,
() =B
2.5t sec
14. V_=50-16t y = 100 -4¢2
v, = -8t
wheny =0 t =5 sec
Att=5secv, = -30 vy=—40
V=v,i+v,j= -30i - 40j
dv dy
= —X=-_16 g =—Y-_8
T Tat T
a=adi+aj
a=-16i —8j
15. v = at -bt?
dv
= —=a-2bt
(a) at
when velocity maximum acc. (a) =0
(o 2
~2b
a
at t=—
2b
velocity = axa_y 2"
Y= T T 4
a2
V=—
4b
16.  F=3t2-4t+1
m = 1kg
a=t —3t2_4t+1 =9V
m dt
v t
jdv - j(3t2 _ 4t + 1)dt
0 0
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