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Exercise-1I (Conceptual Questions)

3 s

sinf=

Sls -

tanb=—=

W | o

-I%

If sinO=cosO

tan6 =1
For 180° <6 <360° = 6 = 225°
If sinO; + sinB; + sinB3 =3
then6; =0, =03 =90°

so cos01 + cosO; + cosO3 =0

Max. value = /72 +(—24)? =/49+576 =25

90
X-2

Hypotenuse (H) = x
Base (B) =x-2

Perpendicular (P) = XT_l

x-1Y
)
4x2=4(x-2)2+(x-1)2
x2-18x+17=0
x =17 cm and x = 1 cm (not considerable)
So, H=17 cm
B=17-2=15cm

P:%:Scm

x2=(x—2)2+[

7.

10.

11.

12.

x=att; y=bt3

dx = 4at3 & dy _ 3bt2
dt dt

2
5o dy_3bt’ _3b

dt 4at® 4at
A=5t2+4t+8

%=10t+4

dt
At t=3sec
dA

— =34 m?/s
dt /

If side = a, then rate of increase of perimeter w.r.t.
time = 4(Ej =4(0.1)=0.4cm/s

dt
3y=x+5
3dy _dx (x changes at a faster rate)
dt dt

91>92>93:>m1>m2>m3

34505
VA
24402
A0

» X

g A'\._/.C
B
» X

From A to B : 0 is obtuse and increases, so
slope (tan 0) will decreases.
From B to C: 0 is acute and increases

So, B to C magnitude will increases.
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3 3
13. Area under the curve jf(X)dX = IXZdX
2 2
1 ., 19
=—|X [ Jp—
3[ L 3

4 1 4
14. j|1—x|dx=j(1—x)dx+j—(1—x)dx
0 0 1

2t 24
Dl 5] 0| 5
0 1
=1—1—3+1—5=5
2 2
15. y=x2+2-3x
ony-axisx=0
= y=2
16. att=2

XA=6, yA=2

Xp=6,  yp=2+3(2)=14
distance = /(6 —6)* +(14—2)* =12

17. distance d = \/{fa—b—a—b}* +{c—b-b—c}’
d =/4b% +4b* =22b

18. Minimum distance
= J(5-0) +(3—3)* +(-8—4)’
=5 +12° =13

19. ~wy=x2+2x-3

~y=x+3)(x-1)
For y=0=x=-3andx=1

For x=0=>y=-3
20. For 0<x<1,
For x>1,

y

y=-(x-1)=-x+1
y=x-1

22. -1 |8
2\ ¢

pol 8
47 ¢

= f* oc% graph between f & % is parabolic

23.

29,

30.

31.

32.

33.

34.

35.

36.

37.

11 1
I+—4+—+—+...

3 27
Sm:%:%:%
Angular velocity is an axial vector
. A
n=—

|Al

Resultant of 3&Db is ¢
(3+b=0)
SO d+b+c=¢+¢=2¢
10-5<R<10+5
S5N<R<15N
10-8<R<10+8
2N <R £ 18N, So 20N cannot be the resultant
of these forces.
(A-B) <R < (A+B)
R=2a cos(0/2) = a = 2a cos(0/2)
=co0s(0/2)=1/2=6/2=60° = 0=120°
IfR=a=b
then angle between a & b will be 120° (6 = 120°)
& resultant will be bisector
0 =

o= = —=—
B 2 3

Ja? +b? +2abcos60° =/7b
= a2+b2+ab=7b2
= a2+ab-6b2=0
= (a-2b)(a+3b)=0
b 1

1
=5 or ; = —g (not considerable)

> o
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38.

39.

40.

41.

42.

43.

44,

A+B=C=A?+B?*+2ABcosd =C

andA+B=C= yA>+B?+2ABcosd =A+B
= A2+ B2+ 2AB cos 0 = A2+ B2+ 2AB
=cos0=1=6=0°

A+B=C and |C|=A-B

= angle between A & B is 180°

R=B/2

Resultant is inclined towards vector of large
magnitude thus. If A > B then a. < 3.

If two vectors have equal magnitude then
resultant will be bi-sector of angle between
them.

Asin®

B+ Acos©
thus, B+ Acos 0=0 = cosb =-B/A

(Q)sin(90°) (... 300 + 600 - 900)
P+Qcos(90°)

. S CNETC

As \J(W3Q)? +Q* +2(+/3Q)(Q) cos 90° = 40

— Q=20Nand P=20+3N
OR

tanf = =tan90°=o0

tan30°=

A =R cos30°

A=4—O><£
2

A=203N

B:Rcos60°=40><%

46.

47.

48.

49.

51.

52.

B 40N

~|

30

B =20N

R%= A2+ B2 + 24B cos6
|§2|:|A—l§|:>R§ = AZ + B2 - 2AB cos0
thus R? +R? = 2(A2 + B2)

= 2(R}+R})=4(A*+B")

i¢ A+ /-|Al I8

then angle between them 0 = 120°
Let |Al=[Bl=a

So |A—B|=+/A? +B? ~2ABcos0

2\/212 +a’ —2a2(—%) =\3lAl

n,—n,l=1

VI*+1°-2cosf=1=2-2cos0=1

3cose=%:>9=60°

2

[, +1,| =12 +12 +2x1x1cos60° =3

If vectors of equal magnitude are acting at
equal angle of separation then resultant will
be zero.

Sum of all small forces should be greater than
largest force then resultant can be zero.
Resultant of 2N & 2N

= (2) (2) cos (%) = 2N

www.allen.in

[3]



ALLEN NEET : Physics

D A =y 2 2 2
Resultant of \/§N & \/§N 55. P+Q=Rand P"+Q"=R
= (2)(\/§)cos(6g )=3N
Netresultant=5+3+2=10N
53.
120Q
cos@=-—=0=cos™" (—j
c 56. A
B C
According to this . .
AC=AB+BC =(i+j+k)+3i
:4f+i+f<
a:b:c= \/g :2:1 c
OR
b
A
604 150 ) B
H > a =/16+1+1=+/18 unit
120 90 A
BC=AC-AB =3i—-(i+]j+k)
=Zi+j+f<
v
c [BC[=V4+1+1 =6 unit
bcos60° =c 60. The direction of a vector remains unchanged
b 2 on multiplying the vector by a positive scalar.
c 1 r all 12
bsin60° = a . H c
b_2 - <3 2. SO
gzﬁ so, ratioofa, b &cis 3:2:1 65. A+B=]
54. A+B=C &A?+B2=(2 = B=j-A=j-(i-j+k)=-1+2j-k
66. Nn=031-0.4]j+ck
J0.3) +(-0.4F +¢* =1
= ¢2=1-0.09-0.16
= ¢2=0.75
Angle between A & B is 90° = =075
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67. & 74. A=\21+2j+k
ér =1 A A A
R n A cosa=—%*, cosp=—>, cosy=—=%
=(cos0)i+(sinB)j A A A
68. R=7i+24j+25k cosq V2 cosp= V2 cosy—L
IR |=~7? +24° + 25 =/49+ 576+ 625 5 NG 5
=252N 75. d-b=j-2k
\a—B\sz +(=2)* =5
69. cosa=0 ;cosB:i;cosy:—i
N3 N3
> X 76. Tohave the resultant force along the y-direction
the force along x-axis must be zero.
IN
tan6=E 4N
2
0°l300
O=tan" [Ej 30
2 609
_. < > » (2c0s60°)
70. Let A hastothe added 4c0s(60°) (1cos60°)
(i-2j+2k)+(2i+j-k)+(A)=] 300
A=-3{+2j-k
71. R=A+B=4i+3j+6k+2i-3j+2k 2N
R=6+8k Let F is the require force then,
- 6 18k ) 6 18k -4cos(60°) + (1)cos(60°) + 2cos(60°) + F=0
NS 10 F=0.5N
77. If a vector rotates through any angle then its
72. magnitude remain same.
‘5‘2@;52% 12407 432 =22 +(2b—1) +1°
= 10+b2=5+4b2+1-4b
2i+2]
soc= (3)([){ ) J 2431+ 23] -3k — 3b2-4b-4=0
A oA oA = (Bb+2)(b-2)=0
) . i+j-k
73. Unitvector V= \/5 = b=2and b=—z
3
Force in the direction of velocity -
F—|F|¢ 78. P-Q=-PQ
. 1+i-K A A PQcosf=—P
F:(10\/§)(1+] kJ:(10i+10j—10k)N Q Q
NE) cosf=—
=0=180°
www.allen.in [5]
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79. w=F-S da+b=d,
w=(21+3j)-(31 +4j) = a’+b’+2abcosO=d’ (1)
w=6+12=18] & d-b=—d,
80. W=FS=(2{+2)).(21-3)) =  a’+b’—2abcosO=d> -(2)
W=4-6=-2] By (1) + (2)
. 1+27—6k A a di +d?
81, Fo14 220K g 45 1ok at b’ ==
\V9+4+36 e L )
~ A A A 91. A=3i+4j+5k, B=6i+8j+10k
S=2i+4j-2k . A A
- B=2[3i+4j+5k]
W=FS=12+16+24=52] .
. . B=2A
82. A=2i+3j+8k & B=4i—4aj+ak = B isparallelto A
AlBo Ao 92. R=A+2B+2A-2B )
— 8-120.+80.=0 R=3A = Risparallel to A
= 4a=8 93, Cosezﬂz(lL(l-k)zlje:6oo
= a=2 AB 22 2
83. P.Q=0=(ai+aj+3k).(ai-2j-k)=0 94, __AB
a2-2a-3=0=(a-3)(a+1)=0 |AllB|
a=q3 arlda=—1 — cosO= (2i+j+2k).(i—-j+k)
84. .~ ALB (\/22+12+22)\/12+(—1)2+(1)2
AB=0
v A B — A.B s cosf=—L = 6=cos'1(iJ
85. + A jS n?rmalto B = A~B=OA ,\ NE) NE)
86. n=ai+bj is perpendicular to 1—] o (3i+41A<).lA<
A Al A oA 95. Projection =—7—-+—=4
=(ai+bj).(i—j)=0 |k|
=a-b=0 96. Projection of B on A=Bcos6
=a=b A-B| - »
e e =B AB =B-A
88. (A+B).(A-B)=0 AB
2 A BB A_R2_ L Px0 Px0
—A"-A.B+B.A-B"=0 100. PxQ:PQsineﬁ:sﬁ=P_X%= gxg
— A=B(+A.B=B.A) snd - [PxQ|
89. (A+B).(A-B)=A*-AB+B.A-B’ 102. (A+B)x(A-B)
=A2-B2 =(AxA)—(AxB)+(BxA)—(BxB)
=0[|A]=]B]] . .
. _ =2(BxA)=—2(AxB)
Hence A+B & A—B are perpendicular to each - -
other 103. AxB=—BxA)
90.  According to triangle law -~ angle between these vectors is zero
104. Vertically upward = k
South =—j
Axﬁ:l;x(—j)zf i = east
[6] www.allen.in
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105. %ABsine =ABcos0

sin©O _i
cos6 3

sin©O 4
cos6 3

0=53°

106. AxB=(31+4})x(61+8})=0

107. \A+1§\=\A—1§\

JA? +B? +2Acos® =+ A? + B* —2ABcos
= 4ABcos0=0

= cos6=0

= 0=90°

= AB=0

108. Cross product of two || vector are zero.

~ F,, F, are || vectors

109. Cross product of two parallel or anti parallel

vectors are zero.

110. AxB=0

ik
3 1 2/=0
6 2 S

i(s—4)-j(35S-12)+k(6—-6)
(S—4)i-j(35—-12)=0i+0j
S-4=0 or 3S-12=0
S=4 or S=4

112. v=oxT

4. F=2i+j-k

113.

=i(-4-2)-j(4-1)+k(4+2)
dxb=-61-3]+6k

o, dxb :i£—6i—3j+6k]

3x3

Exercise-II (Previous Year Questions)
1. A-B=0

ot . . ot
cosmt cos7 +sinwt sm? =0

cos mt—m—t :0:>cosm—t:0
2 2

2. [A+B=A-B

A2 + B2 + 2AB cosO = A2 + B2 - 2AB cos6
cos0=0= 0=90°.

3. F_=F+E+F,=0=4d=0=V=constant

n

~

F=31+2j-2k
Fr=6+2+2=10

i J Kk
Fxr=2 1 -1 =1(0)-j(-1)+k(1)
3 2 -2
= j+k
[Fxr{=+2

Exercise-III (Analytical Questions)

2. |A|HB|=Z6=60°

|A+l§|=2acos[gj=\/§z

i j k
v=ll -1 1 S [9)
| A—B|=2asin| = [=Z
1 1 1 2
A-E—ABcose—l-Z2
=i(-1-1)-j(1-1)+k(1+1) - 2
=—2i+2k |Ax]§|:ABsin9:§-Zz
www.allen.in [7]
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3.  According to triangle law.

5. Direction of null vector is not defined and
direction of AxB is given by right hand
thumb rule which lies in L plane of
A, B, (A+B) and (A-B).

6. A-B in a scalar quantity that's why it is

known as scalar product.
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