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VECTORS, BASIC MATHS & CALCULUS W HT P, Q &R R HHEI: AW
1. &l IR 9 vafed o)1 999 R 99 w9 9 A=i+j, B=j+k R C=-i+j& omfew
iR oeell 8= oot + B’ TET o = 20 A/s T T #R B 2| fH g ) Tawd 7 SR
B=8As’% 39 R & fBdl w1 & 15 s # faf=1 faematl § A9 HRAT IIR™ &R < T |
geTfed 1 dTeTl Ja EI: F P I I & AfFergad f T a1 B
(1)2250C (2) 11250 C S afesr A 3R B B ) TR &I Q
(9)2100€ (H260C . I dod B I Tad Tfa HY I8l 7 o
2. WHN Yol & fdA sreysi ABCDEFGH H B B
AB+AC +AD +AE +AF+AG +AH @1 am | @ AIRC ELP SR Q@ R @
w1 8, Al A—O=2i+33—4f< g dl: feensll & 4= a1 cos{%} g1 dl x @
A_B X
HC T & )
G D A TR AL BT HAT B
F £
2 0 A 2 2 n qiiﬁl qiiﬁn
(1) —-161—-24j+32k (2) 161+24j-32k :
N A a A A A @ |C-A-B=0 |® C
(3) 161+24j+32k (4) 161—24j+32k 7
3. g A SR B W @ wRy € W wdy A B
A-E:‘Axﬁ‘ @ gfic Hd B 79 ‘A—E‘ Gal ® [ A_C_B=0 |G c
HE B A—\B
A
(1) VA +B (2)V A2+ B> +12AB _
© [B-A-C—o |0 ¢
(3) VAZ+B*+2AB  (4) VA’ +B’—2AB 4::;j:;7
L4 @ wRel P ek Q & uRwwr w1 AR B
E P+ Q o uRmr P-Q & uREMT &7 n @ A+B=—C |V A
I TR B e QP w2 ¢) _/;
f . 4 n=1 4(n-1 —
< (1) sin [mj (2) cos [mj A g Y fAweni H | /@ SR gAY
2 2 11 21 (1) (@) — (iv), (b) > (1) , (c) — (ii1), (d) — (i1)
(3) sin“[ﬁ] ) cos‘1[22 ;J (2) (a) — (iv), (b) —> (iii) , (¢) = (), (d) — (ii)
RUSA . (3) (@) — (iii), (b) —> (i1) , (¢) = (v), (d) = (1)
5. wfew A=i+j+k &1 9few B=i+j ) u&iq @) (@) - @), (b) > (), (c) — (ii), (d) —> (iii)
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Td PIT |
) 2 (i+]j+k)
3) V2(i+])

2) 2(f+}+f<)

@ (i+3)

T oAfeel X @R Y @ uReor @we g |
(X-Y) &1 uRaror (X+Y) & aRemor &1 n
TN X R Y & & Ivr &1 94 2 -

(1) cos‘[_rl2 _1J ) cos‘[ n22—1 J
n -1 -n" -1

41 n*+1
3 o nt+ 4 -1
(3)cos {—nz—lJ 4) cos [nz J
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9. 3rfimed A:3fQ A, B,C,Dad ad (b= '0')
w® Rod IR oy =9 @R B &
8= D]

AB+ AC+AD=4A0+ OB+0C
PRI R : | & g9l I8 & gaR
AB+ BC+ CD = AD=2A0

A D
ey
SWRIF] HIAIAR, FIH IUYd [dbed Bl
fag 7y faweat & & g
() A 981 8 Ry RIS 7781 B |
(2) A 98! 98 € =g RISl 2 |
(3)3Mi A 3R R¥E T 3R R, A &I I ARA
2 |
(4) i A SR RS 8 R, A @1 &I A=Al
T8l B |
10. = & @fewi OA , OB d=n OC & uRem
T 2| x- el & A OA+OB-OC @)
e grft -

45° 30°

0rX60°

L (1-3-42)
1 Al V)
(1) tan (1+\/§+\/§)

\/§—I+\/§)

(2) tan™ (

12.

_B
_ 2 af A
(1) tan™ (2) tan [—j
a f 0.7B
(3) tan™" /3B (@) tan™ [ B9 Cos_e
2A-B A —Bsin0

RO S 9 Il ©
A9 I3 =1.7,/2 =1.4 | faar & 1 den
j HH: x AATy 318 & IR gHbIs AfRY B

(2) 31 +15]
(4) -1.51 - 15.5]

(1) 9.251 + 5]
(3) 2.51 — 14.5]

m node06\BOBA-BB\Kota \JEE MAIN\Jee Main-2021_Subject Topic PDF With Solution\Physics\English\ Vectors, Basic Maths & Calculus



4

13.

s\English\ Vectors, Basic Maths & Calculus

node06\BOBA-BB\Kota \JEE MAIN\Jee Main-2021_Subject Topic PDF With Solution\Physic

ALLEN®

Vectors, Basic Maths & Calculus

DI

3l 9o (f>+é) qer (ﬁ—é) Sief PLQ, o9
TH AR ¥ 0, DIV W A &, A RO I
gRATT /3(P> +Q*) BIAT & TAT 54 0, BTV TR
T, ol gRum @1 aREmr (2P +QY)
BT B | I8 ) 9% BT & o 0, <6, B |
HYAII :

SUYd &1 T T2 H 0, = 60° AT 0, = 90°
SEF HUHl P @add H, 9 Ry W
fAdmedi ¥ Sugad SR gy |

(1) BU-1 [ B W= HUA-11 98T & |

(2) ST HUA-1 AT FAA-I1 I T |

(3) FUF-1 T B TR, HAF-11 39 B |
(4) ST HUF-1 qAT FAF-11 3 & |

14.

PYF: 1

Jfe A9 9@l FLE, d1 F, &1 U B3 &l
A9 gomell gR1 weRid fear W@ 8 den
E+F =-F, d OF 9 9T 8d 8 q«n
HIAT D1 T2 BT YSRIT B B |

DA : 11

A9 gell F,F, 91 F, @I 3301 %9 § qoTel &
w0 H WBR I TH S AR
Hge @ T2 USRI B © |

SUgdd boHl @ Iaciled H AR U W
fadedl | IuYad IR gAY -

(1) HU-1 I 8 W HIA-11 T 2 |

(2) BUA-1 I 8 W HH-11 39T 2 |

(3) ST HAF-1 AT HUA-11 3T ¢ |

(4) ST HYUF-1 TN FUA-11 T B |
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SOLUTION Official Ans. by NTA (4)
Official Ans. by NTA (2) |P|=|Q|=x (D)
1 =20t + 8t2 |13+Q|:n|13_él
(=99 J' dq= J' idt P? + Q% + 2PQcosd = n*(P* + Q* - 2PQcosb)
dt Using (i) in above equation
15 2 _
—q= I(2Ot+8t2)dt cosezn—zl
0 1+n
2
200 8¢ 0=cos'| L
q= ) +? n +1
0 5. Official Ans. by NTA (4)
—10><(15)2+M A AB)s ABa
4= 3 Sol. (Acose)BzA(—']Bz—'B
AB B

q = 2250 + 9000
q=11250C 2[;+5] A £

2. Official Ans. by NTA (2) =Tl TE T

Sol. We know, V2l V2

- OA+ OB+ 0OC+ OD+ OE+ OF+ G+ OH=0 | 6 Official Ans. by NTA G) )

By triangle law of vector addition, it S o _ AxXB _i-j+k
by triangle law ol vector addition, we can WIil€ | Sol.  Direction of P vl—iA = =+ ;
AB=AO+OB ; AC=A0+0C |AxB|
AD=AO+OD ; AE=AO+OE AxC 2%k -
e S Direction of Q ¥, =+ ——=+— =4k
AF=AO+OF ; AG=A0+0G AxCl 2

AH=A0+OH Angle between ¢, and 0,
Now o
AB+AC +AD +AE +AF+AG +AH e - i(ll)/(f -+t
. . ., ., ., &S WA
— (7 AO) + OB+ OC+ OD+ OE+ OF+ OG+ OH 4 .
— o @ — > X =
- (7AO0)+ 0—OA
(7 AD)+ 0~ 7. Official Ans. by NTA (2)
- (7 AO)+ AO

. . . ¢ Sol. (a) C=A+B
= 8AO = 8(2i+3j-4k)

N A - Option (iv)
= 16i+24j-32k IR
3. Official Ans. by NTA (4) (b) A=B+C=C+B
Sol. A.B= ‘ Ax B‘ Option (iii)
ABcosH = ABsinf = 0 = 45° (c) B=A+C
|A-B|=VA® + B’ ~2ABcos45° Option (i)
(d A+B+C=0

—JA>+B*—2AB
Hence option (4).

Option (ii)
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PR ALLENR® Vectors, Basic Maths ¢ Calculus
8. Official Ans. by NTA (2) 11. Official Ans. by NTA (3)
Sol. Given X=Y Sol. B
\/X2 +Y*-2xYcosH
=n\/X2 +Y>+2xYcosO
Square both sides B
2X*(1-cosB) =n>2X*(1+cosO)
1 — cos® = n* + n’cosd 60° i
cosO = 1-n’ Angle between A and B, 0 =60°
l+n° Angle betwenn A and A —B
2 1 } 3
0=cos™ | — : B/~
{—nz—l (ana = Bsin6 _ 2
A-Bcos® 4 g 1 )
9. Official Ans. by NTA (4) —bX 2
Sol. Polygon law is applicable in both but the 3B
. . . ) ) tano = Ans 3
equation given in the reason is not useful in 2A-B
explaining the assertion. 12.  Official Ans. by NTA (1)
10. Official Ans. by NTA (1)
15 cos 60°
20 cos 30°
Sol. 10 sin 30°
15COS 45°
< 15 Sin 60° O| 10cos30° 20sin30° 20cos45° X
15 sin 45°
20 sin 45°
, Let magnitude be equal to A. ) NG | | . B
IE _ R R \/3’\ 1’\ sz 10)(74-20 E +20 E -15 ﬁ -15 7 1
S OAzx[cos30°i+sin30j}=x S+
E =9251
‘ — TP 1: 3. B o=[ <1 3 1 1 1))
£ = O = A =1 =115) = |[+20| =2 |+10] = |- 15| — |- 20| —
: OB k[cos60 i sm60ﬂ 7{21 5 Ji| y [ 5(2j+ 0( oIt 0(2} 5[\/5) 0(\/5} j
,u/; O—C:X[cos45°(—1)+sin45ﬂ:X{—Lf—kij} =] .
£ 2 2 13. Official Ans. by NTA (2)
: ..OA+0OB-0C Sol. A=P+Q
s B=P-Q PLQ
%
3
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—x[ ﬁ+1+LJ;+[1_£L}
B 2 2 2 2 R/

.. Angle with x-axis

tan

=tan" —\/E—\/E—Z
- Jo+2+2

1

2
= tan™ {—1_\/3_\/5}
B+1+42

Hence option (1)

|A|=|B|=P*+Q°
|A+B|=2(P> + Q*)(1+cosb)

For | A +B|=+/3(P* +Q?)

91 :600
For |A +B|=+/2(P* +Q?%)
0, =90°
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14. Official Ans. by NTA (4)

Sol.

Fi
Here E +ﬁz +ﬁ3 =0
E +ﬁz =—ﬁ3

Since Fut =0 (equilibrium)
Both statements correct
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