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Mathematics - Section A (mcQ)

(1) A¢] f(x) 4 3 @ldis dioil Gieuel © 5 @il k = 2,3,4,5 HI2
f(k) = —Z 91y & di 52 — 10(10) oil [SHd WOl pee man 2021

(A) 26
(€) 52

a+x
(2) AHls:we

(B) 36
(D) 87

a—T a—=x
a—r a+xr a—x

= 0 oll GSd Hodl.

a—r a—r a+x

(A) =0,z =4a
Q) z=0,2=2a

B)x=0,z=a
(D) x =0,z = 3a

() YRIS f(z) = 22" + A, A € R¥ain € N, f(4) = 133 d
F(5) =255, dI (f(3) — f(2)) ol GHHIY Yol YRIIS CIFS] ol

RAI .o 0. [JEE MAIN 2023]
(A) 61 (B) 60
(©) 58 (D) 59
r+1 z+4+2 xz+4
@) z4+3 xz+5 x+8 |=
r+7 x4+10 z+14
(A) 2 (B) —2
Q) 22 -2 (D) ¥isyel ofsl.
(5)%’|A:[z ﬂaﬂcﬂA? O, di (a,b) =
(A) (=2, -2) B) (2, —2)
© (-2,2) D) (2, 2)

\ [ (A 422)VE forz £0
©) 31 f(x) = { e2, fore =0 d

(A) lim f(x) =
® lim f(z)=

Q) f ¥z =0AHPIN AHJAdd O.
(D) @isyel aidl.

7) YRS S = {( _01 ‘g );a,be{1,2,3,...100}}eﬂo1

A Y 100 . a .
T,={A€S: A = [} &.dl N T, Hi AcAloil 24u|
n=1

Y
...... €9. [JEE MAIN 2022]

(A) 50
(C) 100

(8) Sl 2Nel A Hal B A [A8 f(x) =

N

(B) 85
(D) 137
oll Ueel al [ddIR

1
Vizl-z

€Rlid ©. 5 i [x] A oYoldH Yelis [A8Y S 24N [Gelel YAl

(S1): ANB=(1,00) —

(1, 00) LEE MAIN 2023]

(52): AUB =

N i

(A) HIPH (S1) A A O
(B) Gial (S1) el (52) A AU &
(C) Gial (S1) Aal (52) A AHAJ O
(D) MI2 (52) A AU &
(9) gileis [ | _42 } ofl @rd ¥,
T4 2 3 -2
w |0 T Clay
L 14 14 14 14
T4 =2 3 2
©| & 134} o % i
L T4 14 14 14
(10) YRl 5 A A5 Ad] AR FCls © 5 F2ll AAT = [ d
%A (A )2 + (A — AT)2] = . [JEE MAIN
2024]°
(A) A2 + I (B) A3+ 1
(C) A2 + AT (D) A% 4+ AT

(1) 0 € (0, ) ol 52d [SHd HI2 uily ISRl 2 + 3y + 72 = 0;
—x 44y + 72 =0; (sin30)z + (cos 20)y + 2z = 0 i Qo UdR

GSA YRAG . [EE MAIN 2019)

(A) 3 (B) 2

Q@ 4 (D)1
12) dikdlds [G9y — cosec” 1w o 53)j 4 HI2 UIVAIRIA O . (5
(12) f(x) V/;:Ea' z (

> [z] A HedH Yelis [A8A &) pee main 2021
(A) €25 did[ds iul Yelis Ridiedl

(B) €25 HYLlis Avl AdAd [—1, 1] RAdIed]
(C) €25 yelis Ridi 0, —1,1

(D) €25 didlds vl vidId [—1, 1] Ridde]

(13) sin~" [sin (&)] =
) =3 B &

.. [T 1986]
©) 4 (D) ¥isyel aidl.
(14) 8 A = [ :1” (1) ] ,x € R¥al A* = [a;;] d¥l aqy = 109, &I
di as9 ail [SHd 21 [JEE MAIN 2020]
(A) 10 (B) —
(€ —10 D) 8
3

z° sinz cosz

BB fla)=| 6 -1 0 [ SipAAIND,dI

p p* P
% {f(x)} Az = 0APIO Y], [IIT 1997]
(A) p (B) p+p?
© p+p? (D) p @l 29%id ©

(16) 1 YUt AHlsRRI Aeld 20 +y —2=T7; 2 -3y +22=1;
T+ 4y + 0z =k, Ui 6,k € R ol 212(uy G5l ¢l dl




d+k=......... [JEE MAIN 2022]
(A) =3 (B) 3
Q6 D) 9
1+sin?0  sin®f sin% . o
(17) cos?0 14 cos?d cos26 = 0dl sin 40 HOdI.
4sin46 4sin4f 14 4sin46
(A) 1/2 B) 1
© —1/2 D) —1
1 2 3 2 ~
a1 2]=[3 3 ax-.
2 2 2
(A)[7 4} (B)[7/2 2}
2 2
© [ 72 1 ] (D) Asuel «idl.
(19) [SHd @Mlell : cot (tan~' a + cot ™' a)
(A) 3 B) T
(ORY D) 3
2r—t 2371 457! "
(20) &1 D, = x Y z |,dl Y D, =
2" —1 3" —1 5" —1| =1
(A) 1 (B) —1
(€ 0 (D) Asvel ofdl.

Mathematics - Section B (NUMERIC) (Attempt any 5)

0 p—q p-r

@) | ¢g=p 0 gqg—7 |=
r—p r—gq 0
1 92 —10% 112
(22 A A= |1 |AHadB=| 122 132 —142 | &idd
1 —15% 162 172

A'BA oil [SHd YO\, e maN 2022]

(23) YRS A = {2,3,4} ¥id B = {8,9,12}. d 2iciy
R={((a1,b1), (az,b2)) € (Ax B,Ax B): A by ol @I
& dal ay N b1 ol P19 Hi Y2s] ofl 2jul €9. [JEE MAIN 2023]

(24) YRS A = {1,2,3,...,20} ©. YRI5 R; AHal Ry ¥ 6l A URdl|
Al 6it © 5 2l Ry = {(a,b) : b dS [ © }
Ry = {(a,b) : a ¥ bell YRIis RIS © }. di Ry — Ry Hi AcUisl]

2wy €9. [JEE MAIN 2024]
1 1 1
(25) 2 a b c =

a>—bc b>—ac A —ab

(26) [A9Y f: R — R ¥ oflA 461 UIvAIRId © .

flz) =sinz —e® ifz <0
a+[—2] fo<z<1
20—b  if >1

S i [x] ¥ x of HedH Yelis A8y . o1 f 24 R U Add ¢l di
(a+b) ofl [SHd WO, pee main 2001]

(27) %1 S A a8l yelis Gsdl (z, y, 2) ol 2121 © Ui Hlsel (8l
T—2y+52=0
—2x+4y+2=0
—T7r+ 14y +92=0
Y12 A 4O 5 B2l 15 < 22 + 32 + 22 < 150 di 211 S ol
gl2siof] Auy1RAI 2114, [JEE MAIN 2020]

(28) % a, b, ¢ 21 8ol dixd[ds 2jul © Vel § =

-1 (atb+c) —1 /blatb+c) -1 (atbte) o)
\ Bt tan Ty 2 o tan Tty /S Gy
2 -1

di tan 6 Hodl. [T 1981]
2 ! } o

din € N dil [5¥d Hodl § sl P = 51 — 8P . [JEE MAIN 2021]

= [ f(t)dt
Oﬂ @Hd HO']C{I [IIT 2001]

AR

(29) A I A 2 x 2 séilofl ¥isH Feils & el P = [

(30) 1 f : (0, +00) — R ¥el F(x
F(2?) = 22(1 + z) ,dl f(4) =

Chemistry - Section A (mcqQ)

(31) NaCl ofl 2fig HySO4 Aai K»Cr,0, 18 U531 Sdl dIdi?l USdl
YHISI (B) AN €, 5 ¥ NaOH 13 U[51 sdi ulg] glgel (C)
A O, (B) Vo] () QHO:L%‘:I 21181, DEE MAIN 2024]

(A) CTOQC|2, NaQCrO4 (B) NagCrO4, Cr02C|2

(C) Cr02C|2, KHSO4 (D) CrOQC|2, N32cr207

sildall Us) sl Gedellgs et UldcisId &?

(URMIRAIY sHis: Ce = 58, Sm = 62,Fu = 63,Yb = 70) [NEeT
2013]

(A) Eu?t (B) Yb2+

Q) Ce*t (D) Sm>*

1 UAISIAT A ol B AI€2] ¢IdLl Gialld, dl .....
(A) [Msielall Aol glo 2]

(32)

(33) [AIEEE 2003]

(B) Migielsil Ac2] 2o g,
(C) Msielofl Ysd@1i eod §el
(D) Msieloll 45BN dH Hoiul 2Jo el

HIREHH] BUIR dIo] £61121 500 torr 1A IR UIJHY 1Yot A
ol [At201 HI2 AHLRAIRYR 240 5 O, BUIR EGILI 250 torr S
QIR A AHIYR 4.0 min HA O. di UlSAISH . (c1Sall
L;[\Elf‘_'sl-li) [JEE MAIN 2022]

(A) 4 (B) 3

@ 2 (D) 1

Ubida CaCly (WRHIRARI €01, Ca = 40 gmol 1) Hi&ll 20 ¢

s[CelRIHe] Gaulgat SAI HI2 S0l 5RAS (F)ofl vl 33 ©?
[NEET 2020]

(A) 4 (B8) 1

© 2 (D) 3

B Agofl [Agdyd Ui2[eRIAE = +0.80 V AAdl SiuRsil ngdgq
UidloriRId = 40.34 V 9, di dlcd(als Adofl emf . V.

[AIIMS 1999]
(A) —1.1 (B) +1.1

(C) +0.46 (D) +0.76

s Hidd [AYd [Aeivd Ay By of Scl gldel 60% Hieilsel
UM ©. di 1 atm U2, Al gldelef Gsdot [Gig ....... K ©.
(c1®Sall YRIisHi 2GS ils)

[?HI‘]C-I Ky(H20) = 0.52 K kg mol ] pee maIN 2021)

(A) 370 (B) 380

(©) 375 (D) 385

AR 5fHs dedl Cr, Mn, Fe el Co HI2 el Rie 418 B,
ol H@Ioll AIRAI $H . ... [aleEE 20107
(A) Mn>Cr>Fe>Co

(C) Fe> Mn > Cr > Co

(34)

(35)

(36)

(37)

(38)

(B) Cr < Fe > Mn > Co
(D) Cr > Mn > Fe > Co




(39) 5213ell [GYd [CaiIolall (oM ofld Us] Sloll 212 AGifEid &2 pir
1983]

(A) Hol-ARIolall AHL| SHIS
(B) [dydldciixell deuCHR
(C) 2RI RIsiall AR SHiS
(D) ot ARoiall G|

(40) Gd3+(Z = 64) ofl ARI gAslilals el el [RUel 55d YoisI
AISHIAAI (BM) "J-Iq‘l%ﬁ S €9? [JEE MAIN 2020]

(A) [Xe]5f7 24e1 8.9 (B) [Xe]afT Adl 7.9
Q) [Xel5f7 Ad 7.9 (D) [Xe]4f7 ¥Hal 8.9
(41) DUR Nay SO, (AHICUY €01 142) of 7.1 gmel 100 ml YIRiHI

APINGIHI A1 8, d gldRledl HIdIRS] ...... M &2l [apmT 1091
(A) 2.0 (B) 1.0
© 0.5 (D) 0.05

(42) %51 0°C A H5Y3of] dlesdl 1.07 x 106 Sm ! &l Hal H5YJ]
Y19dl Jdofl AUJAY 0.243 Q O,d1 U9 SiNeil SN AN

X 10* m~ ! O, zo Y& ... ©. (sDSall YRIISHI) pee man 2001

(A) 260 (B) 39
(© 26 (D) 13

(43) 1.5 Hidd >gsi>o] uieilHi glael HI2 Gesdot [Gigall Gootdlol 4 K
©. 4.5 Hidd 2gsi>sell yieilHioll gidel HI2 1R I [GIgHT Adoiiof
4K ©. dl Hidd Goolisl AAYANiS Aol HIAE AHAdotol AANiSall

djelid? (Kp/Kyp)...... €9, [JEE MAIN 2022]
(A) 4 (B) 1
@ 2 (D) 3

(44) UMI[CYY sHiScll g4IRl 12 UHIMBUY SEYi €21SI A Sl
dedial] cllei[Cisdl € ? [aiee 2003]
(A) G yHIRd €n (B) d— [dciidl

© f— (APl (D) 2AsHiAs2g gjeil

(45) Pt|Ho(Py)|H (ag)||Ha2(P2)| Pt SNofl em f 5@l 2121 ? acee
2002]
(A) £ log - (B) 57 log £t

(©) 2T log £ (D) isuel o]

(46) RAGCRalI [oiyei]l M1 [Audel e2liadl Mg 2011 ddi 6]
YaielAisll s glgel 01_ . [JEE MAIN 2024]

(A) HINEGHIC €12 B, GeSAdi(GE 82 ©.

om

(B) GiivugaiIRl 42 8, BSdollGig ud ©.

(47) HI¥sil RiAIYal [Co(N Hs)s5(NO2)]Cl o 0.0020 m Scl
gldel —0.00732°C diuHial 8IRRI UM ©. di 1 Hid el
2IYotal UIRiMi g1t S2d1 Glool 2d| AHIRaliol] Hidsil iUl

(Ky = —1.86°C/m) [AIPMT 2009]
(A) 3 (B) 4
@1 (D) 2
(48) il 6} [Glell AINAI . ASal Sl (4) IS AGId SE O Hal
6ilgal s1RRI (R) dS AGid Sd ©.
Sol (A) : UsldHi (RAIGH]) BEl glgelief]l »ie2 Crit
[Rss2lel Sdi €, BUIR Mn®T A|[SAS2lel Sdi .
SRICI (R) : YRl HRIIA JdSslel iyl Sdi AHUYRI HRIUd

|| Chemistry - Section B (NUMERIC) (Attempt any 5) |. .

gasglal iAallall R2ARdI guIR ¢l ©. .
Gusd [ddldtiail 2i€ciHi oil ANal [Aseinial izl citciadi
FAUIG YA€ S2. [JEE MAIN 2024]

(A) (A) >Aal (R) Glol AR © Aol (R) A (A) oil RN 2HYdl] ©.
(B) (A) ai (R) Giol AIRi © Aol (R) A (A) ofl 24120 21yl
ofeil.

(©) (A) Ui ©, g (R) AIR] ©.
(D) (A) AR O, U (R) VI ©.

(49) GidRISINall SIRIEHI ........gIRI AN A1 . [apmT 2007]
(A) AG/AS (B) AG/AH
Q) AS/AG (D) AH/AG

(50) SHIgA SAIRIYS Hi SIMHAM UR eI d—Idslotiall 24wl F ofl
FHOd ........ (AINE UMHIRjSHIS
Ti=22,V =23,Cr =24, Mn = 25, Fe = 26 ) [JEE MAIN 2023]
(A) T; (I11) (B) Fe (III)

© V(IV) (D) Mn (VII)

(51) 45°C UR Gi[o2301 2] His2atoll HIGR 2RI 3 : 2 Hi gldlol
GIYYEGHIRIoll HE HIZatl A1 [ASEY Hg of ..... mm © ? [45°C UR
Gife9301o] GIYEGHIRI 280 mm Hg el AS2ate] 420 mm Hg ©.
ieel Iy Y1) @l meer 2021]

(52) IR 10 mL K MnO,oll Sald gldelell 2ARilSS HitHHi
2161225 edll, IR 5 ACS 20l FE gldRlell 0.1 Mo Mol SE
yei s2al HI2 22l9) Ysd Ad %33 ed, K MnO,ail Aigdl %44 uld
(@exMi ...... x 1072 8. (al®Sall YRIisHi)

AHICyy £ K = 39, M'n = 55,0 = 16] [JEE MAIN 2021]

(53) diesdlell KCI gldRl 0.14 Sm~! diesSdl SIYHi 4.19Q ol
UldsI? 6idid €. 51 Ui sy H O &l ¢RI 2419 MldsIR
1.03 QU2 A4 . HCOI gldel ofl diesdl ... x 1072 Sm~1.
[JEE MAIN 2021]

(54) Aigdl U2 6 [Agdldetixdied] HIER diesdl ol AH14IR
(dependence) ofld His(dHi 2lide .4 m 2 RiMd HiER
glesdl 6.
oilJ AN @l Hizil wi2l [Adliei(afl)ef]l 24wl ... .
(A) A m for electrolyte A is obtained by extrapolation
(B) [Gydl@ciisd B HI2 Am [A3g /¢ A1au le] 3ui Hal &
Diol A1 HidRDE A A 1 ol GRIGR (M Iol) .

(C) ¥oid ¥eol UR [Agydldetvd B HI2 [GIYel 22l of Y& 9Jo¥
YR2IMd 52 ©.

A 0 A A
(D) [dgdlbetiod A A2d] B HI2 A m QisdId 2ARall HI2 A°
oll GUIdI 53lal 211d3] S3] 2SI € ? e maN 2023]

Am'S em mol

\": {mol /T }I -

(55) Gd*"oil Y21 AdY|6l] JAs2IeiS 2=alHi 4 f IASRlolel] 24U
........ .
[UHMIRYIY $HiS Gd = 64 ] UEE MAIN 20217

(56) UIBAIHI2 r = k[A] AINE O, 1 A o} 50% [dei2et 120 Mail2Hi
1Y dl 90% [del2ol HI2 S2dl 2AHY AIPILL. pee MAIN 2024]




(57) 298 K UR 41U A4 SIU HI2 vidleeiud
x1072 V ©,
2H ) + 267 = Ha(9)
[HT] = 1M, Py, = 2 atm
(Given: 2.303RT/F = 0.06 V,log 2 = 0.3 ) [JEE MAIN 2024]

(58) 298 K UR ol AINdI SINall SIY Ui2[eo1d
X | X24(0.001M)[[Y2F(0.01M)| Y 2

2NG: B, = 236V
By = +0.36V

2.303 RT __

Z30SRT — (.06 V

[JEE MAIN 2023]

(59) Girwueild udiel A 4al B of 25° C' U GISIEGIRI AafgH 50 torr
ol 100 torr ©.%51 UdIS] MM A ofl 0.3 HId viel R1dd ¢l
dl, Gir AHdRAMI YdIE] B ofl Hid 40l 2 ©. di 2 of
HRI 0. [JEE MAIN 2022]

(60) YIS, aA + bB — cC + dD HI2, 2AIdU log k [A3¢d L o ol
AN ©
S2I dlUMlel (K Hi) UlBdlofl ddI A4S 10451 22|
?(c1®Sall YRIisHi 2GS is)
[RANE : 500 K U2, W[Slell 421 2440Nis 1055~ €] pee man
2021]

R

d 2l

pogi slope =-10000 K

1T —
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sig Aldd 2j¢] tRAddI dledelivleRefl 444 50 ohm, Vel dell
YR 25 SIY1 €. IR dHieil 4 x 10~4 AAMGAR YdIe Y1IR A
QIR dedl 21 (€2IS) 1S SIUI ¥2d AHIddal Ae{td €, ]
slcdaiiH2Ral 2.5 V ol dicaH]22 d?1S diuRg ¢l d dol

ohm, ADRIY A1 BISY USeI [EE MAIN 2019]

(A) 250 (B) 200

(C) 6200 (D) 6250

(62) (A) JdieSail diuMistell ARl A1 JASlslall §ls2-dd1 €2 ©.
(B) gls2-921 AINE fdlesall AISOES| Ud YHIRMI S ©.
(C) [352-A21 2 Jdlesal @dlldd RAldHIs! dsdd GUR AHIHIR

AU d] o2l
(D) gasglolell [352-d21 JdleSail AGiIE UR AHIHIR AU oii],

(E) [352-921 dIeSa] dIuMiel dtiRdl 48 ©,
o1 AdI [AsciiMiall A1 [ASE UiE S, e maN 2022]

(A) 55d A ¥al B
(B) 55d A ¥l D
(C) 55d B ¥ial E
(D) 55d B ¥{dl C

~— —

diciHi Ysd gasglatof] AvU1 gaidl @I 8 x 1028 m 3 F2d]
&, diilell dIRell AHISOE] EASN = 21076 m?2 O ol d 3.2 4
Ydleo] deol 52 0. gdsglalall gls2 %5y x 1076 ms—1 €,
[JEE MAIN 2023]

(A) 125 (B) 124

(© 123 (D) 122

AIR2 2ol s AHidR W2 SURi24l AR YAGYd 4 5 FHoll
WRAAYdis K, Ky, K3, K4 ©. dHsii2l] 2A1s[dHi elicdl yHIel

(63)

(64)

C1RA . AHAUBSIRS HEIaEJ_dIS K &2, [JEE MAIN 2019]

Ky | Kp | L/2
K3t Ke|lLy2
«d/2ved /2>
_ (K14 K3)(K2+Ky) _ (K14 K2)(K3+Ka)
(A) K = WM (B) K = W
(K1 4K (K3+Ky) _ (K14+K4)(K2+K3)
() K = Upallerf (D) K = jfutilifatfal
Y[RUH YYIE e [AIIMS 2000]
(65) URua A _
10 02 v
ANV 2
A B
20 0
1 AW
2V
(A) 0.1 (B) 0.2
(© 0.3 (D) 0.4
(66) 1 ¥is Gilasiell d 2id2 2¢dl 6 dIseiR] ¢ VHal ¢ SldAslS

NS K YAAdI HILIHHI MW ©. di dedl RARAAYd 6l HI2
&dlofl HILIHHI 61 dleiIR] 4o} AHGE idR 52 el ? pee
MAIN 2023]

(A) dvk (B) kVd
() 1.5dVk (D) 2dVk
(67) Gl {61 dicil YaletIRd Jdlesl dHall U 8 em 2idR ¢ dH
As6{l¥lel 2HidR AdUMi A19d1 . dlof] a3 HeallGig
K10, dHotHid] YAR 2dl [dgdudies SIREI GdYoo
joislueizted] dldidio] HE 300 uT. €. 61 JdIesiHiall uIR ad]
AHIo YIS &2l. [JEE MAIN 2022]
(A) Mol [€211Hi 30 A
(B) [duM [€21Hi 30 A
(C) [ayH [e21Mi 60 A
(D) [duM [€21Mi 300 A
(68) 2liuily SUY %Q@aeﬂoje@oﬂ [Pl R £9.61¢ 1Rl 0103 iRl
Riglell dsidd = .di doj SUlRi2o Sl AUHIRMI SIU?
R z(R—x
(A Fn (B) %
R(R—z) R
© = 0) 7

(69) Sigdall 2is [Ae vjLliatl Als ofl3 Us) sl ©?
(A)
5 g0° 180 'Jﬂ ?
©
‘4 ‘—5
go® 180 go® 180

(B)
=
(D)
o g o

10




(70) 2MS[oud SGIAHI igRall diRall Pl a & ¥ vigedl Ad
GlelRed] [Pl b 24l ¢ diRel ERI-E ©. el dIRHi [dydydie
AHY AISOS U AHlal 2d [ddRd A . 61eRall dIHi M lod
3ld [ddRd 21dd dadi & Udie uRd [d> [€21Hi deot UM ©.
dHoll A&i2l] 2 VidR YoislUedall 2felidR BUIR(i) 2 < a VHal
(i1) a < x < b &I IR 52l YIY? [EE MAIN 2021]

2 2
(A) = (B) &=

2 2 2

©) p== 0 =
s Hi21d1uil Slgd AlsSA Goligoll dIRHi 6iel © Hal Yedl d
% dallgadl &l Ai211ui] slgd GletlddiHi AIG ©. i Gial
[SIRAIMI AHIo YdIe UAIR 2R &, dl dHoll Sogl U JeisIY
YiRlell 2JelidR S2dl 24e1? [apmT 1998]
(A)4:1 (B)1:4
@ 2:1 D)1:1

M €01 dai ¢ [GYdIR 4401 421 V 2l &t 1z - [ERIMi 21d 52
O.RAN YoislUed B, x = a 2l & = b DRI Z [eRiHi [drdRd
O.dl V of dgydH YR 52 21,5 d > b Hi HIY E1HE 247 it
2002]

)

(72)

(A) gb B/m (B) ¢(b—a)B/m
(Q) qa B/m (D) q(b+a)B/2m
(73) S eI isAMIal [AYdeix Ydd . 1 &oiHi [Gig P APIN

Sog, &1 dd1 A0 URell HE| A4E [GIE 2APIN] [AEd R dMHIof
589.0 V &l 589.8 V ¥ GiECIY ©. [Aydeint A1 60° ofl Vi@l
Giolldd] 2lel A€l UR 28 M0 URell [GIg A1
[GgydRaAlGHIs! (V Hi) 52d 212 pee maN 2017

(A) 589.5 (B) 589.2
(C) 589.4 (D) 589.6
(74) ANE URY2MI O UR Yoislue s2d A1d?

o
2

a G JF‘;
e o ]
N ta
i
(A) 4el(2-3) B) L2i(2+73)]
Q 4ei(2+3)d D) 2i(2+3)k

50 cm dicil ol 1 mm?2 HISOE AddI dial AR 2V of] 623
A1 BISAMI 241 IR dHiel] 4 A [AYdydie UAIR 214 6. A
diRqll AURASdI S2d] ¢2i? [AIPMT 1994]

(A) 1x1076Q —m B)4x1076Q—-m
(Q5x107"Q—m D) 2x107"Q—m

AS USIoiHi 45 W oll 15 GICH, 100 W ol 15 GIC6, 10 W ol 15
slloll YUl Aal 1 kWoll 2 8122 &4 JalS2s diRefl dic2y

220 V &1 di HSlotoll ofoiciH SY eHdI S2dll A ¢ld]

SIEIA? [EE MAIN 2020]
(A) 10 (B) 25

@ 15 (D) 20

(77) E e.m.f d¥ll r Aid3ls AURAY LR1ddI n 2Hlel [AYdsiMid]
gMi FISA . 11 FiSIel A2 AHdUJAY R ARiHi ¥1Sd ©. di R
Hiall y4IR adi ydle Sedi ¢2l ?

(75)

(76)

nk nk
(A) R+nr (B) nR+r
(C) anr (D) Igf;

(78) 40 cm GGHY LRIUdI dIRMi2l] 3 A Ydie UAIR S3al 500 211
Joislueint 12 30° oll ViRl YSdi dell UR 524G G101 EPI?
(A) 3 x 10* newton (B) 3 x 10% newton
(Q) 3 x 10~2 newton (D) 3 x 10~* newton

(79) & 20 cm oil AHIel FAIGIN IRl /2 A F2dl dlgydie YAd &
dol AHdAH] 613U AI5[dHi erlicdl YMILI YsaMi 414 8.

adaisiR diRioll SogHi uReIIH] oisl el X 107879,
[JEE MAIN 2023]

i

—<£ === X
> t
I |
|
|
(A) 689 (B) 546
(C) 487 (D) 628

(80) 100 i2l H1ddI 50 cm GGiIgell As dicll Aideligs 2.5A4
dlzvdle 4iRld © 41 AidaligSall SouHi JoislU eixt
e X 1073 T (,uo =471 x 10_7TmA_1) [NEET 2020]

(A) 3.14 (B) 62.8
(€ 314 (D) 6.28

.| Physics - Section B (NUMERIC) (Attempt any 5) |. ...

(81) H&AIddel UlSAlell GUIdI S3dl dlcdaiivleetl AU
2llgdloll YRYAHI 6 V ofl 6i23] 4al 11 kQ oll GIdI AARIY]
GUIdI SRAMI 4Id ©.dof] Ydle Ad(EdI 60 A /SiUI ©. 2ia]
SREIYIIHI AR Ydle dddl eld IR dledalil2Re] AHidded
0 =98.0/2ddd HOAdI HI2 5261 Q ofl 2iafl %32 US? e
MAIN 2018]

109 €01 401 2.0 x 10~7 C [AYdEIR &R14dI Gl 1S 2Hlol
[AydaiiRld seliel As6iles 4R L vid 2¢ d ld 2is 2H(eildey

(82)

YIR1 5 AMlot [AgdeiiRd [did 2 x 10* N/C HRoj 2is ddf
AHIot [Agdeint 241 ©. s 2 g €0l [AYdailRd seisl 20 cm
doligall Ricsoll €R1 dS @esladiMi 4A1d € Al d [Edid 2]
10 cm g2 ¢ . 51 el [Agdeid - uC eiud

29, [g = 10m/ s [EE MAIN 2024]

(83)

(84) AHIsfdHi €licall 2AgfRAIR 20 Q AURUY el 300 em GGl R4
Ui2[cR1iH122 diRel A44R1Y U2l (R.B.) ¥Adl 4 Vem f tR14d
YHIM@Id SIY 2112 FiSdMi A1dd ©. URuiMi AR08 42Mi* R”
F2dl AU A di 20 MV il SIY HI2 60 em APINO d2A[Gig
HA ©.” R’ o 4
4V R
e

0 Y2, [JEE MAIN 2022]

— -0

20mV

Is[dHi 8@ URYAHI a el b [GIE URlofl AMEI AURIY
BUIR 50 Vel el 6it Q1A IR 2 : 8 O, x of Y& 52 ¢RI? pee
MAIN 2021]

(85)

1l



A il

ae— 5L. — b
AN I ANV
R R

(86) is idl ol0ISIR dIeSail GGiIE 3.14 m © YR doil HHidRs
ol GiI& QI HajsH 4 mm el 8 mm O.dIeSell HUJAY
n x 1073 Q 9.3 glaf] ARSI 2.4 x 1078 Qm - dl n q]
HRI ... 0. [JEE MAIN 2023]

(87) IR ARG 2 A YdIe UAIR AR © IR d 15 5, Hi 300 .J
G| Gl Glool 52 €. %1 Udle 98Il 3 A SAMI AId © dl

c

10s Hi Gdool Q\Y........J A2l [JEE MAIN 2022]

(88) 20009 of diceH122 2V HIl 215 ©.dal 10 V HIM] @15 d]
Holldd| S2E .. Q AU FeilHi Fisdl us?

(89) HIs[dHi GidIcl YHILI, 200 cm? AHIe Wd29] &SN YRIddI o
AHidR W@2 SURI2Ral Ad] 2d FISIIAI © § o # b. Ad|Yola]

HH]R SUl2ox zegF’ 0. 1 ofl [SHA o 0. [JEE MAIN 2023]
» T
E
» o
c=1 mm d=5mim
» '
» o) Ib

(90) Gl FeI-Yel SRIYA[S2S Uelll 2Hal YEl-YEl FSIF (11 Aol 1) ol
Gloid s AYsd AHidR w2 AeRs HisldHi e2ida ©. ol
eI-gel SRIYAISRS Ueldial AS Ydles Uldal 2dR (foil) F A5
€921 UISEI ©. 4dIES foil ofl AR ............ V&2l [EE MAIN 2022]

E'_rl =-1'I_"t1_= 0.5 mm — by
S et T

12




(87) T UfaRIEr 300 J Bt 350HI H31f 15 s AbUs H 309 Bl &, 5T
2 A B YRT 504 ydTfed gidt &1 AfS URT 3 A 9P &6 TTdt & ar
10 s B 3099 3371 J § ST B DeE MAIN 2022]

(88) T dleTHIeR &l UfaRIE 2000 Q & 3R T 2 V ddb HIY bl &l Ife
EH 89PT IR 10 VAd BAT A8 A v Q vfasrer goft pa A
PTHET 81T

(89) Wiefid fa= &, 200 cm? &YFhe Bt Th THIA UfShT & G THTR
Toie HUTRA 50 UbR 33 € fdb a # b | IS Pl e yTkar

™ ™
E

- ™

c=1 mm d=5mm

- o

- ) Ib

(90) TP HYth FHTR UfgdT HUTRE, Y 37cT7T-37e1T WRIded Uerelf &
A1 8, 1511 AIeTS ¢, Td ¢, 8, STids fa= A gRifar 7/ g1 gt
TRTAE[d USRI Bl Teb Udeit Tl UaT F & 31ePT far 7 2|
Wwwﬁ?ﬂ .......... V BBTTI [JEE MAIN 2022]

E'_rl =-.'!|_|_‘t1_= 0.5 mm - - T
frz =1‘:t__2_= 1 mm T

18




Global Education of Science

Subject : Mathematics, o Pa .
. . per Set : 1
Chemistry, Physics MCQ and Numerical
Date : 31-07-2024
Standard : 12 Ans K Time . OH:20M
Total Mark : 300 (Answer Key) o

Mathematics - Section A (McQ)

1-A|2-D|3-B|4-B|5-A|6-B|7-C|8-A|9-A|10-D

M-B|12-B|{13-D|14-A|15-D|16-B|17-C|18-C|19-C|20-C

Mathematics - Section B (\UMERIQ)

|21-0|22-539|23-36|24-46|25-O|26-3|27-8|28-0|29-6|30-4|

Chemistry - Section A (mcq)

31-A|32-B|33-A(34-D|35-B|36-C|37-C|38-A|39-B|40-B

41-C|42-C|43-D|44-C|45-B|46-D|47-D|48-A|49-B|50-D

Chemistry - Section B (NUMERIC)

‘51-336‘52-316‘53-57‘54-2‘55-7|56-399‘57-1‘58-275‘59-14‘60-526‘

Physics - Section A (mcq)

61-B|62-B|63-A|64-A|65-A|66-A|67-B|68-C|69-A|70-A

7n-B|72-B|73-C|74-D|75-A|76-D|77-A|78-C|79-D |80-B

Physics - Section B (N\UMERIC)

|81-110|82-12|83-3|84-780|85-9|86-2|87-450|88-8000|89-5|90-60|
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Global Education of Science

Subject : Mathematics, o Pa .
. . per Set : 1
Chemistry, Physics MCQ and Numerical
Date : 31-07-2024
Standard : 12 . .
(Solutions) Time : OH:20M

Total Mark : 300

Mathematics - Section A (mcQ)

(1) 4¢] £(x) 4 3 @ldis dioil Gieuel © 5 g2l k = 2,3, 4,5 HI2
flk) = —Z 4™ & di 52 — 10f(10) ofl [SHd HOI. pee main 2021
(A) 26 (B) 36
Q) 52 (D) 87

Solution:(Correct Answer:A)

kf(k) +2=Ax—2)(x —3)(x —4)(x —5) ..
putx =20

we get A = &5

Now put A in equation (1)

= kf(k) +2 = g5(x —2)(x — 3)(x — 4)(x — 5)
Put x =10

= 10f(10) +2 = & (8)(7)(6)(5)

= 52 —10f(10) = 52 — 26 = 26

(1)

1

a+xr a—r a—=x
a—r a+r a—<x
a—r a— a-+x
(A) =0,z =4a B)z=0,z=a

Q) =0,z =2a (D) z=0,2 = 3a

() dHlsel = 0 ofl G5d Had.

Solution:(Correct Answer:D)

(d) Trick: Putting = 0 and = = 3a, the value of
determinant becomes zero.

() YRI5 f(z) = 22" + A\, A € R¥ein € N, f(4) = 133 dI
£(5) =255, dI (f(3) — f(2)) oll GHYUIY Yol YRIIS CIFS] ol
E-IQQIU]\I 0. [JEE MAIN 2023]

(A) 61 (B) 60

Q) 58 (D) 59

Solution:(Correct Answer:B)

flz) =22™+ A

f(4) =133

f(5) =255

133 =2x4"+ A....(1)

255 =2 x 5" 4+ \......(2)

(2) - (1)

122 = 2 (5™ — 4")

= 5" — 4" =61

n=3and\=15

Now, f(3) — f(2) =2 (3% —23) = 38
Number of Divisors is 1, 2, 19, 38; and their sum is 60.

r+1 z+2 x+4
@ z4+3 xz+5 2x+8 |=
z+7 x+10 x4+ 14
(A) 2 (B) -2
C) 22 -2 (D) Asvel ofdl.

Solution:(Correct Answer:B)
-1 -2 x+4

OA=| -2 -3 z+8 |,by gljgli(cb
-3 —4 x+14 2 273
_ -1 - v 02%02—01
=2 L w by o el
-3 -1 x+2 3 3 !

=—(—z—-2+4+2)+1.(-2z—4+3z)+z(2-3)
=2+zrz—-4—-—z=-2

2 3 5
Trick: Putz=1.Then| 4 6 9 |=-2
8 11 15
Note : Since there is a option “None of these”, therefore we
should check for one more different value of z. Put x = —1.
01 3
2 4 7 |=-1(26—-42)+3(18 —24) = -2
6 9 13

Therefore answer is (b).

(5) ¥ A = [ Z 2 } Mol A2 = O, dl (a,b) =
(A) (_27 _2) (B) (2a _2)
© (-2,2) D) (2, 2)
Solution:(Correct Answer:A)
A2 2 2 2 2| | 44+2a 4+2b |
(2) A% = a b a b| | 2a+ab 2a+0b |
0= 0 0
100

442 =0,4+2b=02a+ab=0,
2a + b® = 0 must be consistent.
=>a=-2b=-2

> 1+ 2x)Y* forz #0
(6)%]][(90):{«(22—';0:;):0 70

(A) lim f(z)=e
(B) lim f(z)=¢?

Q) f ¥z =0AHPIO HJAdd O.
(D) ¥Asuvel aidl.
Solution:(Correct Answer:B)

(b) xirgﬁ fla) = ;igno [(1 + Qx)l/%r _ o2

A A -1 a
@) umssz{( 0

hY hY 100 . hY .
T, ={A€S: AMD =} &.dl N T, Hi AcUlil 24|
n=1

);a,b€{1,2,3,...100}}?)1c;1

Eb. [JEE MAIN 2022]
(A) 50

(€) 100

(B) 85
(D) 137

Solution:(Correct Answer:C)
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8)

©)

(10)

-1 a
0]
-1 a -1 a
o oo s
|1 —a+ab
-0
T, = {A e S; An(ntl) — I}
.bmust beequalto 1
.. In this case A? will become identity matrix and a can take
any value from 1 to 100
.. Total number of common element will be 100 .
AHEIdIRI A ol B A [A8Y f(z) = ofl Y&l ol [AdIR

1
VAR A

€RIid ©. 5 i [z] A oYoidH Yelis [A8d B.A1NE [dtllel G,

(51): ANB = (1,00) — N ¥dl
(52): AU B = (1, 00) [EE MAIN 2023]
(A) HI3t (S1) ¥ A O.

(B) Gial (S1) Al (52) A AU &
(C) Gial (S1) el (52) A AHAJ O
(D) HI3 (52) ¥ A O.

If 2 € I[z] = [x] (greatest integer function)
Ifx ¢ I[x] :[aﬁ]—i—l

1

——.x €1, (does not exist)
éf(x)i 7{1’} ¢I

Vi{z}
= domainof f(z)=R—1
Now, f(z) = m,x ¢ 1
=0<{z} <1
=0</1-{z} <1
1

= Na=rs: > 1
= Range (1, c0)
=A=R-1
B =(1,)
S0, ANB = (1,00) — N
AUB # (1,00)

= S1isonly correct

glais [ ‘;’ _42 } ofl @id 4O ).

4 2 3 =2
@[5 ] ® | 7|

14 14 14 14

4 =2 3 2
(C)[lf1 134} (D)[lf 144}

14 14 14 14
Solution:(Correct Answer:A)

3 -2
(a)LetA_[1 4 ]:>A|_14
4 2

.'.ade:[ 4 2]:14—1:[1% i }
YIRS A As Ad] Ui AlCis © & Fall AAT = [ di
1A {(A + AT) (A—AT) 2] . [JEE MAIN
2024]
(A) A2 41 (B) A3 +1
(C) A% + AT (D) A3 + AT

(M)

(12)

(13)

(14)

Solution:(Correct Answer:D)

AAT =1 =ATA

On solving given expression, we get
LA[42 + (AT)? 4+ 2447 + 22 4 (AT)?

= A[A2 4 (AT)"] = A% 4 AT

— 2AAT}

6 € (0, ) ol 52dl [SHd HI2 Au{ld AH]seN 2 4 3y + 72 = 0;
—x 44y 472 =0; (sin30)z + (cos 20)y + 2z = 0 ol 2oAdR
G5d YAd .

[JEE MAIN 2019]

(A) 3 (B) 2
© 4 (D) 1
Solution:(Correct Answer:B)
sin3¢ -1 1
cos20 4 3 |=0
2 77

7sin30 + 14cos20 —14 =0
sin30 +2cos20 —2 = 0,sinf = 1

cosec v 3 53Yj 1 HIZ UNAIRI B .
Vz—[z]
Ui [2] A HedH Yelis (A9 € ) pee man 2021

diRd(ds [Agy f(z) = (5
(A) €25 did[ds 2ivl yelis RidIeil

(B) €25 AYLlis vl idRid [—1,1] Ridiai]

(C) €235 yelis Ridi 0, 1,1

(D) €25 dRd[ds 24l vidRld [-1, 1] RidIaf]

Solution:(Correct Answer:B)
1
flx) =

cosec” " x
Domain € (—oo, —1] U [1, 00)

VAx}
{z} # 0so x # integers

sin™ [SIn (?”)] = ... [IIT1986]
(A) —5F (B) 3¢
© 4 (D) ¥isyel oigl.

Solution:(Correct Answer:D)
(d) The principal value of sin™

! fsin (%)

=sin"'sin (%) =1%.

S A= [ 51” é } ,x € R¥id A% = [a,;] dell ayy = 109, S
di ao9 oil [SHd 2lidli [JEE MAIN 2020]

(A) 10 (B) —8

(©) —-10 (D) 8

Solution:(Correct Answer:A)

U 1 r 1] [2°+1 =
10 1 0| x 1
2 2
4| o+1 =z z+1 =z
A_[ x 1}{ x 1}
_ x2—|—1) + a2 x(x2—|—1)+x
:z:(:c2+1)+x 2?41
ar = (22 +1) + 22 = 109

a22:x2—|—1:10
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3 sinx cosx

D fa)=| 6 -1 0 |5ipAwA,d
p P P
% {f(z)} ¥z = 0 APION HAY] . [171997]
(A) p (B) p+p°
©Qp+p? (D) p 2l 245id ©

Solution:(Correct Answer:D)

a3 d d?
" B mx dz3 Sinx a3 COSx B
@) f"(z) = 6 -1 0 =
p p? P
6 —cosx sinx
6 -1 0
p P P
6 -1 0
S f"o)y=16 -1 0 |=0,
p p* P

which is independent of p.

(16) 1 Yut AHlsRRI deld 20 +y — 2 =T; 2 -3y +22=1;

T4 4y + 6z =k, i 6,k € R ol 2Rivy GSdl ¢l¥,dl

O+k=......... [JEE MAIN 2022]
(A) =3 (B) 3
© 6 D) 9
Solution:(Correct Answer:B)
2 1 —1
1 -3 2 =0
1 4 1)
=0=-3
7 1 —1
And| 1 -3 2| =0=K=6
K 4 -3
=J+K=3
Alternate
2r4+y—2="7...(1)
r—3y+2z=1...(2)
x4+4y+dz=k...(3)

Equation (2) + (3)
Weget2z+y+(2+0)z=1+K...(4)
For infinitely solution

Form equation (1) and (4)
240=-1=06=-3
1+4k=7T=k=6

d+k=3

sin?6
cos?d
1+4sin46

(B) 1
D) —1

sin?6
1+ cos?6
4sin460

1+ sin0
cos?d
4sin40

(A) 1/2
(© —1/2

(17) = 0dl sin 40 4.

Solution:(Correct Answer:C)
1+ sin%0 sin%0
cos?d 1+ cos?d cos26
4sin46 4sin46 1+ 4sin46
Using Cl — Cl — 02,02 — CQ — 03
1 0 sin%0
-1 1 cos26
0 —1 1+44sin40
==>2(1+2sin46) =0 = sin4f = 5

-1
L,

127 [3 2

74|70 =2/

sin%0

(©

== > :0

(18)95‘12)(—[ dl X =..

(A)[iﬂ

© [

1 2
2 [7/2 2}
2 2
7/2 1 ] (D) ¥isuel aigl.

Solution:(Correct Answer:C)

(C)2X_“ zﬂ:[g —22}
::>2X:{g —22}““ ﬂ
Rh
==>X[7§2 ﬂ

hY

(19) [5Hd @ilell : cot (tan~' a + cot ™' a)
(A) 3 (B) 1
(© o0 D) 3
Solution:(Correct Answer:C)
cot (tan"'a + cot™! a)
= cot(3)
or—t 2371 457! "
(20) &1 D, = x Y z |, dl Y D, =
2" —1 3"—1 5"—1| =1
(A) 1 (B) —1
()0 (D) Asvel e,
Solution:(Correct Answer:C)
2r—t 2371 457!
(© D, = T Y z
2"—-1 3"—-1 5" -1
. 2_;1 2r-t > 2.3771 2_:1 4.5
- rgl DT B x Y z
2" —1 3" -1 5" —1
" 2" —-1 3"—1 5" -1
=5 D, = x Y z
r=1 2" —1 3"—-1 5"—1
H - r—1 _ 2"—1 _ on
Since we know that 7;12 =291,
2y 3 t=28"1 =301
r=1
n
rT— — 5"—1 _ n
and4T§::15 t=arl=5"—1
=3 D, =0,("Ry=Rs).

Mathematics - Section B (NUMERIC) (Attempt any 5)

0 p—q p-r
g—p 0 qg—r
r—p r—gq 0

@)

Solution:

(a) Since determinant of a skew-symmetric matrix of odd
order is zero.

1 92 102 112
2 Al A= |1 |AHadB=| 122 132 —142 | &iAd
1 -15%2 162 172

A'BA ol [SHd WOl pee main 2022]
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(23)

(24)

(25)

Solution:
92 —-10%> 112 1
ABA=[1 1 1]]| 122 132 —142 1
—15%2 162 172 1
=[924122-15% —107+132 +16% 1172 — 142 + 172 |
1
1
1
= [9? + 122 — 152 — 10% + 132 + 162 + 11% — 142 4+ 177]
= [539)

YRS A = {2,3,4} ¥dl B = {8,9,12}. dl 2iciy
R ={((a1,b1), (az,b2)) € (A x B, A x B) : a; ¥ by ol ¢
& dal as A by o HIPI O Hi H2S] ofl vl €. [JEE MAIN 2023]

Solution:

aq divides by

Each element has 2 choices
=3x2=6

a divides b1

Each element has 2 choices
=3x2=6

Total =6 x6 =236

A E

aj, ﬂz- by
-“-\""'\—\_.-F"'-w

URIS A = {1,2,3,...,20} ©. 4RIS Ry Vol Ry A 61 A URall
2l 6it © 5 2l Ry = {(a,b) : b dS [ © }

Ry = {(a,b) : a ¥ ball Yelis 24RIs & 1. dl Ry — Ry Hi Aol
2wy €9, [JEE MAIN 2024]
Solution:
N(R1)=20+10+6+5+4+3+2+2+2
424 14... 41
%,—/
10 times
n(Rl):GG
Ry NRy ={(1,1),(2,2),...(20,20)}
n(RlﬂR2>:20
n(Rl—RQ):n(Rl)—n(RlﬂRg)
:n(Rl)—QO
=66 — 20
R1—R2:46Pair
1 1 1
2 a b c =
a’>—bc b —ac c?—ab
Solution:
1 1 1
(@) We have 2 a b c
a®—bc bV —ac c®—ab
1 1 1 1 1 1
=2 a b ¢ |—2] a b ¢
a®> v 2 bc ac ab
1 1 1 a b c
=2l a b c —% a®> b P
a> b 2 abc abc abc
Applymg Ch (a)v Co (b)7 C3 (C)
1 1 1 a b c
=2 a b c¢ |—2(abc)| a® b* & |=0.
a? v 1 1 1

(26) [A9Y f: R — R ¥ oflA 461 UIvAIRd © .

(27)

(28)

(29)

f(z) =sinz —e® ifz <0
a+[—2] f0o<z<1
20 —b if >1

S i [x] 4 x of HedH Yelis A9y . o1 f 24 R U Add ¢l di
(a+b) ofl [SHd WO, pee main 2021

Solution:

Continuous at z =0

O =f"=a-1=0-¢"
=a=0

Continuousatx =1
Ft) = f(10)
=2(1)—-b=a+(-1)
=b=2—-a+1=b=3
Sa+b=3

B S A 68l Yelis G5 (2, y, 2) ofl 2RI & Ui AHs:! RilEd]
r—2y+52=0

—2z+4y+2=0

—T7x+14y+92 =0

HI2 I HA S B2l 15 < 22 + 32 + 22 < 150 di 211 S il
€12Slof] AVAyIRAT 21141, pEE MAIN 2020]

Solution:
1 -2 5
A=| -2 4 1|=0
-7 14 9
Let ==k
= Putin (1) and (2)
k—2y+52=0
—2k+4y+2=0
z:O,yzg

x,y, z are integer
= kiseveninteger
Now z = k,y = £, 2 = 0 put in condition
15 < k2 + (£)* +0< 150
12 < k? <120
= k=44,+6,+8 +10
= Number of elementin S = 8

%l a, b, c ¥ Hol dird[dS 2ju] © Vel § =

—1 /a(at+b+c) —1 /blatb+c) —1 /clatbte) O
~ be —+ tan ~ca + tan T,leal

di tan 6 Hodl. [T 1981]

Solution:
(@
0 — tan— / a(a+b+0) +tan~ / b(ats+6) +tan— / C(a—;g+0)
Lets? = “+g+c
a
Hence 6 = tan~'va2s2 4+ tan™1vb2s2 4 tan~1v/¢2s2
=tan"!(as) + tan=1(bs) + tan"!(cs)
— tan—l aerstrcsfabcs3

1—abs?2—acs?2—bcs?
Hence tanf = [s%]
_ [s[(a+b+c)f(a+b+c)]:| —0
1—s2(ab+bctca) 4
[Since s2abc = (a + b+ ¢)]
Trick : Since it is an identity, so it will be true for any value
of a,b,c.
Leta=b=c=1,thend =tan~'v/3 +tan" /3
+tan~'v/3 =71 =tanf = 0.

2 -1 1| A
2 ! } o,
g2l P* = 51 — 8P . [JEE MAIN 2021]

A T2 x 2 séllofl AAsH eils © Hdl P = [

A

din € N il [SHd Hodi &
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Solution:

2 -1
r=[3 )
5 0 16 -8 [ —11 8
o SP_[O 5}_[40 —24}__—40 29]
-1 1
2
el
3 -2 -11 8 |
3 6 __ __ pn
Pr=1 10 —7}$P_{—40 29 | =F
=n==06
(30)‘2?If:(0,+oo)—>R?)161F = [ f(t)dt
F(2?) = 22(1 + z) dl f(4) = Uﬂ ETORY HU]CII. [T 2001]
Solutlon
(©z%(1+ ) fo f(t)dt.

Different|at|ng wrt z, 2z(1 + x) + 2% = f(2?). 22
=>f@?)=1+z+%,2>0

Puttingz =2, f(4) =1+2+ 2 =4.

Chemistry - Section A (mcq)

NaCl ofl lig HySO, 4al K5Cro05 181 U531 S2dl dldi2l usdi
YHISI (B) AN ©, 5 ¥ NaOH 12 Ul51 sdi ulg] glgel (C)
V) (B) ¥l (@) ?J-ch,é'sl:l 21141, EE MAIN 2024]

(A) CTOQC|2, Na;CrOy4 (B) NaQCrO4, Cr02C|2

(C) CI’OQC|2, KHSO4 (D) Cr02C|2, Na;Cr, 07

Solution:(Correct Answer:A)

NaCl 4+ conc. HySO,4 + K3Cry O
— CrO2Cly[(B) Reddishbrown] + KHSO4 4+ NaHSO4 + H20

CrO5Cly +NaOH — NagCrO4[(C)Y ellowcolour]+NaCl+H, 0

(32) oflall Us] 52l Godialigs Aol UIdRoiSIY 2
(URMIRdY sHis: Ce = 58, Sm = 62,Fu = 63, Yb = 70) NeET
2013]

(A) Eut
(Q) Ce>*

(B) Yb2+
(D) Sm?*

Solution:(Correct Answer:B)

Lanthanoid ion with no unpaired electron is diamagnetic in
nature.
Cess = [Xe]4f?5d°6s?

Ce’t = [Xe]4f? (two unpaired electrons)
Smes = [Xe]4f65d°6s>
Sm** = [Xe]4fS(six unpaired electron )

Eugs = [Xe]4f75d065

Eu®™ = [Xel]4f7 (seven unpaired electron)

Yb70 = [Xe] f145d065

Yb** = [Xe]4f'* (No unpaired electron)

Because of the absence of unpaired electrons, Y52t is
diamagnetic.

(33) %1 UdISIRAI A el B 2120 g9l Glaild, d
(A) Mgielell o] 2o el

[AIEEE 2003]

(B) Msieiall Al 2lo 22l
(©) Msielell Ysd @1 2Jo el
(D) Msieiell YsdB1l dHy Visgiul 2fo A2l

Solution:(Correct Answer:A)

For an ideal solution, we know that:-
a)VmiX =0

b)Hmiy =0

¢)AGnmix = —ve

Final Answer : Hence, option A is correct.
(34) AIRCIHI FUIR dIYa] EGIRI 500 torr I IR IYHY 1%l A
ol [At201 HI2 HLRAIRYR 240 5 O, BUIR EGILI 250 torr Sl

QIR A AHIYR 4.0 min HA O. dl UISAISH ....... . (c1Sall
L;[\Elf‘_'sl-li) [JEE MAIN 2022]
(A) 4 (B) 3
@ 2 (D) 1
Solution:(Correct Answer:D)
(t1/2)500 or — 240 sec = dmin.
t1/2)250 torr 4min
t1/2 X alfn
As ty /5 is independent of initial pressure. Hence, order is 1°
order.

(35) UbPIAE CaCly (URMIRARI €01, Ca = 40 gmol ") Hidll 20

S[CeiRIHe] Gaulat SAI HI2 5201 SRAS (F)oll vl %33 ©?

[NEET 2020]
(A) 4 (B) 1
@ 2 (D) 3

Solution:(Correct Answer:B)

Ca™ +2¢~ — Cayy

v.f.=2

As per faraday’s 1t law

Charge passed in faraday = g.eq of product

=28x2=1F

(36) %1 Agoll [AYdgd Uid[eRIAE = +0.80 V ¥Adl SIURel] ﬁgdg,q
yi2foo1d = +0.34V 9, di 2icd(ois Adell emf ... Ve
[AIIMS 1999]
(A) —-1.1 (B) +1.1
(C) +0.46 (D) +0.76

Solution:(Correct Answer:C)

(C)EO = EZgQ‘*'/Ag + Egu Cu?t
—0.34 + 0.80 = 40.46

(37) ¥is Hidd [A¥d [Aetiod A, Bs of SEld gldel 60% 2Hidsilsel
UMd ©. di 1atm U, I gldle] Gesdol [Gig
(c1®Sall YRIisHi AGoS ATs)

[RANE Ky, (Hy0) = 0.52 K kgmol =] pee ma 2021
(A) 370 (B) 380

(C) 375 (D) 385

Solution:(Correct Answer:C)
AT, = iKym
=(1+4a)x052x1
=34x%x052x1=1.768

T, = 1.768 + 313.15 = 374.918 K
= 375K

(38) YR s dedl Cr, Mn, Fe v1ol Co HI2 52l Rie 418 B, ),
oll lj\C-?-lIdI E-II%II $H . ... [AIEEE 2010]
(A) MTL>CT>F€>CO

Q) Fe>Mn>Cr>Co

(B) Cr < Fe> Mn > Co
D) Cr > Mn > Fe > Co

Solution:(Correct Answer:A)

o . .
The value of EMQHM for given metal ions are
EO

Simrs = — LISV
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(39)

(40)

(41)

(42)

(43)

Egpajop = —09V
Bfear e = —044V and
St )0 = —0.28V

The correct order of ER42+/M values without

considering negative sign would be
Mn2t > Cr?t > Fe?t > Co?t

5213ell [Agd [AeiIgelall (o1 ofld Us) Siail 2412 icilEd &2 nir
1983]

(A) Hoi-AlRisloll AR SHIS
(B) [agdldetiusl gRIGIR
(C) bRI-HRIoiall AR SHiS
(D) ot ARilall O

Solution:(Correct Answer:B)

Faraday’s first law of elecrolysis :

This law states that 'The amount of a substance deposited
or dissolved at an electrode is directly proportional to the
charge passing through the electrolytes.

Faraday’s second law: This law states that the amounts of
different substances deposited at electrodes by passage of
the same quantity of electricity are proportional to their
chemical equivalent(FE).

Gd** (Z = 64) ol ARl gASRleIS RUoll el Rl 55d YoisI
ISHI (BM) ?J-IOJ,S':I S €92 [EE MAIN 2020]

(A) [Xe]5f7 2401 8.9 (B) [Xe]afT Aal 7.9
Q) [Xel5f7 Al 7.9 (D) [Xe]4fT ¥Hal 8.9

Solution:(Correct Answer:B)

Electronic configuration of Gd®* is
64Gd>T = [Xeldf”

Gd>* having 7 unpaired electrons.
Magnetic moment (i) = \/n(n + 2) B.M.
w=+/77+2)B-M

=79B.M

n = Number of unpaired electrons.

[xe] (111011 1]1{1]

IR Nay SOy (AIBUY €01 142) o} 7.1 gmal 100 mi YR
AHPINYMi A1 0, d gldlledl HIEIRE] ...... M 121, [apmT 1991]
(A) 2.0 (B) 1.0

(©) 0.5 (D) 0.05
Solution:(Correct Answer:C)

H _ wXx1000 —7.1x1000 __
(C) Molanty — mlwt.xVolumeml.  142x100 ~— 0.5 M.

1 0°C A H25YRlof] dlesdl 1.07 x 106 S m ! ¢l Aol H25Y3
YR14d1 Adall AARAY 0.243 Q O,d] Y&l sivedl Sy 24Yis

% 10* m™' O, zo Y& ...... ©. (IS0l YRIISHI) pee main 2021]
(A) 260 (B) 39

(C) 26 (D) 13

Solution:(Correct Answer:C)
k=1.07%x105m™!, R=0.2430Q

1 1 -
G=g=mp"
k=G xG* .
G*:%: 1.07;(10 526X104 m’l

0.243

1.5 Hidd 2gsi>qf uleilHi aldel HI2 GsEdt [Gigsll Gootdiol 4 K
. 4.5 Hidd 2gsi>sell UieilHicll gldl HI2 sIReI [GIEHT Adofisl

4 K 9. di Hidd Gooldel AHJNiS 2ol HIAd Adoie] AJYN S|

[ENCE (Kp/Kg)...... €9. [EE MAIN 2022]
(A) 4 (B) 1
© 2 (D) 3
Solution:(Correct Answer:D)

AT, =1 Kym

ATf = ZKI m

4 _ Kyl.5

4~ K45

Ky _

Ky —

(44) UMI[CYY sHiscll g4IRl 12 UHIMBUY SeHi €121S] A Sl
dedisil dieifCisdl € ? aieee 2003

(A) Gy uHIRdlY €0 (B) d— [dcidl

(€) f— [Gaipl (D) 2ASUAs2g gl
Solution:(Correct Answer:C)

(c)Lanthanide contraction takes place.

(45) Pt|Ho(Py)|H (ag)||Ha2(P2)| Pt SNofl em f 5@l 201 ? (aeee
2002]
(A) £F log 7t (B) 57 log 7

Q) £Llog £ (D) Asve| ofel

Solution:(Correct Answer:B)
(b)Anodic reaction: Ho(Py) — 2H*
Cathodic reaction: 2H" — Hy(P,)

RT P . _ RT ut?
Ecathode = —%F In ﬁ ,Eanode = —5% In %
RT HT)? RT P
Einf = Eanode + Ecathode: —57 In ( Pl) - &L In (Hf)g

_ _ R\ P _ RT |, P
=—5rINE =3rInE.

(46) 2AGcRell [aiH2i] a0l [dde olidd] Mg &1 ddl of
yaielAlall As glgel 01_ . [JEE MAIN 2024]

&

(A) GIEGtiRl €2 ©, GesEdl(Gig 82

A

(B) GiivugaiILl 42 8, BSdallGig ud 8.

RN

(C) Girsugaiiel 98 8, GsdollGig ud ©.

A

(D) cirectil g8 ©, GsEd(GIE € ©.

Solution:(Correct Answer:D)

Solution with negative deviation has

Pr < PpoXa + PgoXp

Pa < PpoXa

PB < PBOXB

If vapour pressure decreases so boiling point increases.

(47) HI¥ail RiIYal [Co(N Hs)s5(NO2)]Cl o 0.0020 m Scl
gldel —0.00732°C diyHial SIRLI UM ©. di 1 Hid Aol
AAIBoial UILiHi gl S2dl Gosl AdI AHIRallall HiGef] U]

(Ky = —1.86°C/m) [AIPMT 2009]
(A) 3 (B) 4

(O (D) 2

Solution:(Correct Answer:D)
ATf = ikf -m

_ ATy
t= kg-m
_ _0:00732  _ 0.00732

1.86x0.002 0.00372

=2
Compound will be [Co (NH3);] NO5NO,] Cl
Total possible ions = 2
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(48) oil2 6l (Al AN . ASal S2el (4) US AGIE S © Hal

(49)

(50)

6ilgal SREI (R) dS doid 52d .

2ol (A) : UsldHi (RaciiaHi) Scl glaelie] e cr*t
[Rsselal sdi 8, 312 Mn*t A|[SAS2lal S5di .

SRICI (R) : 2AYLl ¢RIRIE daAslat 2RUsll Sdi ALYl ¢RI
gaslol 2RYollol] RRI 4IR Sy .

Gusd [Gulaliell igetHi ofld 2ANal [Aseuiiviall lall cigciidi
FUIG| YA€ S3. [JEE MAIN 2024]

(A) (A) VAdl (R) Giol AR © Aol (R) A (A) ofl ARM 2MYdl] ©.

(B) (A) sl (R) Giol AIRi © Aal (R) A (A) ofl 24120 241yl
at2il,

(©) (A) UI2 ©, u3d (R) AR} ©.

(D) (A) A1) O, U (R) UiIg ©.

Solution:(Correct Answer:A)

Cr*T is reducing as it configuration changes from d* to d?
due to formation of Cr**, which has half filled t, 4 level, on
other hand, the change Mn3* to Mn?T result half filled ¢*
configuration which has extra stability.

GodRISINafl SRIEHAI ......gIRI AN 41D &, aipuT 2007
(A) AG/AS (B) AG/AH
(€ AS/AG (D) AH/AG

Solution:(Correct Answer:B)

Efficiency of a fuel cell (¢) = 2% x 100
Fuel cells are expected to have an efficiency of 100%

SHIIA SARIYS Hi sIMAY U eI¥R d—gdslidliel]l 2ul ¥ ofl
FH O d (AINE UMIRjSHIS

Ti=22,V =23,Cr =24, Mn = 25, Fe = 26 ) [JEE MAIN 2023]
(A) T; (I11) (B) Fe (III)

©Q V(IV) (D) Mn (VII)

Solution:(Correct Answer:D)

In CrO,Cl5 oxidation state of C'r is +6

Cr(VI) = [Ar]*¥3d°

Mn(VII) = [Ar]'®3d°

Fe(I1I) = [Ar]'83d°

Ti(II1) = [Ar]'83d?

V(IV) = [Ar]'83d}

Hence Cr (VI) and Mn (VII) have same d° configuration.

| Chemistry - Section B (NUMERIC) (Attempt any 5) |. .

(51)

(52)

45°C UR Gifoo301 2l Hisatall HIGR dJRNdR 3 : 2 Hi gldlel]
GINYEGHIRIo1 YE HIall 411 [ASEU Hg o] ..... mm € ? [45°C UR
Gi[o9301a] GIIUEGHIRI 280 mm Hg el HiS2ele] 420 mm Hg ©.
ieel iy Y1) @l meer 2021)

Solution:

Ps = PCA)XA =+ P(B?XB
=280 x £ 4420 x 2
=56 x3+84x2

= 168 + 168

= 336

IR 10 mL K MnO,oll SE gldelall ARIISS HILHH
218225 edl, QIR 5 AUCS01l YA gldRlotl 0.1 Moj 2Hlel S€
Yyl s2dl HI2 2l9) Ysd Ag %33 ed, K MnO,ail Aigdl %M uld
[@eami x 1072 8. (ci®Sail YRIISHi)

AHICyy £ K = 39, Mn = 55,0 = 16] JEE MAIN 2021]

(53)

(54)

(55)

(56)

Solution:

Let molarity of KMnO, =z

KMnOy + FeSO4 — Feq (SO4); + Mn**

n=5 n=1

(Equivalents of K MnO, reacted ) = (Equivalents of FeSO,
reacted )

= (b5xzx10ml)=1x0.1x10ml

=x=002M

Molar mass of K MnO4 = 158 gm/mol

= Strength = (z x 158) = 3.16 g/¢

dlesdlall KOl gldRl 0.14 Sm~! dIeSdl SIvYi 4.19 Q o
UldsI? 6idid ©. 51 4ui SIY HO &l (RaMi 2419 MldsIR
1.03 QU2 A4 &, HCL 4190l ofl diesdl x 1072 Sm~L.
[JEE MAIN 2021]

Solution:

K= % -G*

For same conductivity cell, G* is constant and hence x.R. =
constant.

.0.14 x4.19 =k x 1.03

or,x of HCl solution = 9:-14x2.19

= 0.5695 Sm ™!

=56.95 x 1072Sm ! ~ 57 x 1072 Sm~!

Aigdl U2 ¢ [dydIdciiiiel] HIER diesd il AILIR
(dependence) ofld HA1s[dHi 2lidd ©.A m A [RAMd HiER
qlesdl .

oflRl A E1 Yigll Wi2l [Geiol(efl)of] v 0.

(A) A m for electrolyte A is obtained by extrapolation

(B) [Gydldeliod B HI2 Am [A3g /¢ 2A1au 4] v HA ©
40l 18 AIdRDE A A 10 ol GRIGIR (AHIol) ©.

(C) HAoid Heal U2 [AgdldeiIvd B HI2 [AISal iel of HE 2Jo¥
Y21 52 ©.

(D) [AydlAeiiod A A2dl BHIZ A m @S2I HARiell HIZ \°
oll GUIdI 53al 21Id3] S3] 2SI & ? pee MAN 2023]

Am/'S em mol

Je {mal (/L)

Solution:
Statement (A) and Statement (C) are incorrect

Gd** ol 4RI 4RIl ASIlels Al 4f JASRIotal] vl
........ .
[HEHIHIL?CJ’]H S$HiS Gd = 64 ] JEE MAIN 2021]

Solution:

The electronic configuration of

64Gd : [Xe]4f75 d"6 s

So the electronic configuration of

64Gd*T : [Xe]afT5d"6 s°

i.e. the number of 4 f electrons in the ground state
electronic configuration of Gd** is 7

UlSAI HI2 1 = k[A] AIUE O, 1 A o} 50% [de2et 120 Meil2Hi
21 di 90% [Gel2al HI2 S2al A4 dIPI2L. pEE MAIN 2024]
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(57)

(58)

(59)

(60)

Solution:

r = k[A]

So,, rder of reaction =1

t1/2 =120 min

For 90% completion of reactio

= k = 23% |og (i)
0.693 _ 2303 g 100

ti/2

.t =399 min.

208 K U2 HIUd 44 SIY HI2 vidle2iud
x1072 V ©.
2Hz;q) +2e~ — Ha(9)
[HT] = 1M, Py, = 2 atm
(Given: 2.303RT/F = 0.06 V,log 2 = 0.3 ) [JEE MAIN 2024]

Solution:
P
E=Ef ), — 006log[“"3

E=0.00— %% jog 2 e

E:—O.O3><03——09><10_2V

298 K UR oflJ AIUdI SiNell SIY vi2fe2iud

X \X2+ (0. 001M)||Y2+(0 OLM)| Y A s x10720 ©
2NG: B, = —2.36V
By py = +0.36V

2. 303 RT __ =0.06V
LJEE MAIN 2023]

Solution:

X+Y?T 5y +X2F

E2, =0.36 — (—2.36) = 2.72V
ECeII =972 — 0.06 06 |Og 0000011
=2.724+0.03 = 2 6%

=275 x 1072V

aliwieila Udiel A Aal B of 25° €' UR GIINUEGHIRI AoisH 50 torr
ol 100 torr ©.51 UdIS] MsIRIMi A ofl 0.3 Hid viel GRldd ¢l
dl, iy AR YISl B ol Hid iel 2 ©. di x of
HRI 0. [JEE MAIN 2022]

Solution:
ye  _ Pp Xp
l1-yp P° 1-Xp

ys . 10070.7
= Toys — B0 (53] =
__ 14
= YB = 17

Ans. 14

14

3

(Sl aA + bB — cC + dD HI2, 2A1AU log k (3¢ L o ol
ANd &

S| dIYHlal (K Hi) Ulslell 421 24Ynis 10451 2l d 2N
?(c1®Soll YRIisHi AGeS ATs)

[RANE : 500 K UR, Ulslsll d2I 4JNis 105
2021]

f

log k

s~ €9] peE MAIN
slope = -10000 K

1T —

Solution:
log K = IogA 72 S0 AT
_ _FEa ; _ ;)

log (7 ~ 2.303R \ Ty T

(62)

(63)

log (10 ) — 10, 000{
Ty = 526.31 ~ 526K
Hence answer is (526)

_ 1
500 1%

Physics - Section A (mcq)

sig Aldd 2j0] tRiddI dlcdalivleRefl 4414 50 ohm, el dell
YR 25 SIUI ©. IR dHiell 4 x 10~* AR YdIe Y1 1
QIR deil i (€2is) V1S SIUI F2d HIddat AajeHd €. Al
sicdofiHleRel 2.5V ol diceHl2? dilS diuRd ¢l di dol
____________ ohm MUY 19 ‘ZYI\SEJ, US2l [JEE MAIN 2019]
(A) 250 (B) 200
(©) 6200 (D) 6250
Solution:(Correct Answer:B)
VO = igo (RG + R)
o =4 x 1074 x 25 = 1072A
Vo =25V
Ro+R= 1% = 325 =250
= R=200Q
(A) Jdlesal diuHistell ARl 412l gAslelall gls2-ddl &2 ©.
(B) 9152-021 AINE YdIeSoll HISDE| Ixd YHIRIHI S €,
(C) [352-A21 2 Ydiesal @dlldd RAldHIsl dsdd GUR AHIHIR
_Audl ofel.
(D) dasglistall [352-d21 Jdlesall A UR A1UIR AU i,
(E) [352-A1 {dIeSa] dIHlel dtiiRdl 98 6.
oilR AN Al [dseuiHial] 2101 [ASU YA€ S2A. pee man 2022]
(A) 55d A ¥al B
(B) 55d A ¥ial D
(C) 55d B ¥ial E
(D) 55d B ¥{dl C
Solution:(Correct Answer:B)
Drift velocity = (<) E
va = () (5°)
AV = Potential difference applied across the wire
As temperature mcreases, relaxation time decreases, hence
V4 decreases.
As per formula Vg ox 5
Vg = neA ,asitis not mentloned that current is at steady
state neither it is mentioned that n is constant for given
conductor. So it can’t be said that vy is inversely
proportional to A.
I:neAvd:%:ﬁA

Vv %4
Vd = Line (E = 7)
Vg = eET
7 decrease with temperature increase.
First and fourth statements are correct.
diGiIHi Ysd gasiotol] 2014l Eotdl GICPI 8 x 1028 13 F2dll
©. diciloll dIRell AHISOE] &SN = 21076 m?2 O Aol d 3.2 4
Udleo] deol 52 ©. gaslatofl glse 3su ... x 1070 ms~1 &,
[JEE MAIN 2023]
(A) 125 (B) 124
(C) 123 (D) 122

Solution:(Correct Answer:A)
n=28x102®m3

Area = 2 x 1076 m?
I1=32A

I = neAvy
Vi=-L1:=125x10"%m/s
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(64) iR \G2all s AHidR Wd2 5URI2Re AR YRAGYd ¢ 5 FHoll

WRIAYdiS K, Ky, K3, K4 ©. dHatiall 2A1s[dHi eelicul yuiel

¢d . ¥RASRS WAAYdis K @2l. [JEE MAIN 2019]

K, | & | L/2
Kyt Ke |l Ly2
wd/Feed/2s
_ (Ka+K3)(Ka+Ky) (K1+K2)(Ks+Ky)
(A) K =%rmrrrr, B K=sxim kK0
(K1 +K2)(K3+Ky) _ (Ki+K4)(K2+Ks)
€ K= K1+K;+K§+Kj (D) K= 2(K11+K42+K23+K34)
Solution:(Correct Answer:A)
L2 L L2
Oy = S 4 2E = S (Ko + Ka)
2 2
L2 LK L
02 _ soK; T 4 oK; T eoL (K2 +K4)
11,1 °
. R i d
coKLZ — EolZ(Ki+K3) T £oL2(Kz+Kq)
(65) URuMi ydl¢ ... A [Anms 2000]
10 0 v
AN II_S—
A B
20 £
VH MWW
2
(A) 0.1 (B) 0.2
(€ 0.3 (D) 0.4

Solution:(Correct Answer:A)

Applying Kirchoff’s voltage law in the loop
—100+5—-20—-2=0=i=0.1A4

1002 5V
—WW | —
j
— s
A B
. F
| —wn—
v 2002

(66) 1 AiS Gilas12l] d vid? ¢dl & dI¥HIRI ¢; el g, SITASEIS
YOS K GRIAdI HILIMHI AV . di dedl RAR(AYd 6101 HI2
&dlall HIEIHHI 61 dlCIR] URle] AHGE R S2d ¢l ? pee

MAIN 2023]
(A) dVk (B) kVd
© 1.5dVk (D) 2dVk

Solution'(Correct Answer:A)
F= (47r5 )%ﬁ(in medium )
FAir =L a q

471'50
F= FAir

q192 — _9192
4megkd? T 4mepd’?

=dvk

ol W61 dicl UdlediRd dies] dHoil 43 8 cm vidR & dH
As6{Wal AHidR AUUMI AIdE ©. dAlofl 4R HeuldIg
K10, dHotHidl YAR 2dl [dgdudiea SRRl GdYoo

(67)

Joislueiztedl dldidio] HE 300 uT. €. 61 YdlesiHiall uIR ad]

Yol Ydle ... &2l [JEE MAIN 2022]
(A) Mol [€211Hi 30 A

(B) [duM [€21Mi 30 A
(C) [ayH [E21Mi 60 A
(D) [dwM [€21Mi 300 A

Solution:(Correct Answer:B)
BatO = 24!l

27r
2x47x10~ —4
271-211'><10*2 =3x107°T

I =30 A in opp. direction

I4

(68) 210l sU SURI2R0] GielRel] Bl R ©.64¢1201] Aal VigRod]
F%euoﬂ dsldd z ©.dl dof SURI2e Slail AYHIRIHI El?

B #s (8) =i
() A2

Solutlon (Correct Answer:C)
(C)Coc— a=R—-—2x2,b=R

©) £

(69) Sigdoll 2is [Ae UjLllatl Als ofl3 Us) sl ©?
D ; ‘_ )
2 90° 180 o go® 180
Q) D)
‘Aé ‘—
" go° 1Bo " got 1m0 "
Solution:(Correct Answer:A)

(@)1 = NBiAsinf so the graph between 7 and 6 is a
sinusoidal graph.

(70) AHS[ogd SGIGEHI VigRall diRell [Bivdl @ & ¥ iRl Aal
GleRof] (Rl b 2ol ¢ dIRel SR . Vieell dIMi [Agdudle
AHA AISDS UR AH ot 3d [AdRd 2Jd . GleIRell dIHi 2Hlel
3d [AdRd 2Ad dadl % Ydie URd [ [ER1IHi deel U ©,
ol A&i2ll - vidR Yoislueall 2elidR BUIR(7) = < a VHal
(fi)a<xz<b SI IR S2dl &IA? [JEE MAIN 2021]

2

(A) & B) &
© 7 (D) ¥
Solution:(Correct Answer:A)

whenz < a

2

B (2mz) = po (525) ma

Tl'a

40




(71) s AHi21d10il sigd A1SsSA Eoigoll diRuiell 6iol © el yed] d

(72)

(73)

B(2rz) = teigt”
By = teioz (1)

whena < x <b
BQ(27T£L‘) = NOiO

By = t2ke.(2)
By _ Molog iy g2
By T Koto — a2
2mx
/_',..-—-""-_-__:1\\
.“-..,____________ ,_.-r"'"

% daligfel o AHAi21910 sigd cistiddiMi 419 €, 51 Glod
[SRAIRAIMI AHIo YdIe UAIR 2RI &, di dHoll Sogl U oISl
YRl 2JelidR 526l 24017 [apmT 1998]

(A)4:1 (B)y1:4

© 2:1 D)1:1

Solution:(Correct Answer:B)

Magnetic field at the centre of the coil, B = to NI

27 a
Let [ be the length of the wire, then
By = ko 1xI _ pol
1= o 2 = 1
_ 2x1 __ 4pol
and By = £2 - 27— = =hes

3

Therefore, £ o
or,B1: B, =1

NN

M €01 ¥al ¢ [AYdIR 4401 21 V 2l &lot z: - [€21Mi 2Id 52
OHYN YoISIUE B, 2 = a Al = b 00l Z [E211Hi [drdd
O.dl V of dgydH Y& 52 21,5 d 2 > b Hi HIY E1HE 2RI? [T
2002]

(A) gbB/m (B) q(b —a)B/m

(Q) gqa B/m (D) q(b+a)B/2m

Solution:(Correct Answer:B)

(b) In the figure, the z - axis points out of the paper, and the (75)

magnetic field is directed into the paper, existing in the
region between P(Q and RS.

The particle moves in a circular path of radius r in the
magnetic field. It can just enter the region = > b for
r>(b—a)

Now, r = % >(b—a)orv> W

==> VUmin = ab-a)B

vl

m

o

s 8oHi AsAHIol [AYdain Ydd . 41 8o [Gg P API

Giolldd] 2lel A€lRl UR 28 M0 URell [GHg APIN
[GgydRaAlAHIs (V Hi) 52d 212 pee maN 2017
(A) 589.5 (B) 589.2

(€) 589.4 (D) 589.6

Solution:(Correct Answer:C)

Potential gradient is given by,

AV =E.d

0.8 = Ed(max)

AV = Edcosf = 0.8 x cos60 = 0.4

Hence, maximum potential at a point on the sphere
=589.4V

(74) ANE URYHI O UR Yoislue sad A1?

e

i ien B
__,:p.___T
L
4
(M) bel(2-12); (B) i (2+%) )
©i@+3)i (@ L2i(2+3)k

Solution:(Correct Answer:D)
(d) The field at O due to AB is Z—;ik and that due to DF' is
also o if,

Howeverthe field due to BCD is 42.L (Z)) k.

im"a

3
Thus the total fieldat Ois £2.2 (2 + Z) k

50 cm @icl Aal 1 mm? HISDE LRI diel BUIR 2V ofl G123
A1 FISAMi 241G IR dHiall 4 A [AYdydie YAIR 214 &, |
diRell 2AdR1UsdI 526l 212 [apmTiooa)

(A)1x107Q—m (B)4x1075Q—-m

(Q5x107"Q—m D) 2x107"Q—m

Solution:(Correct Answer:A)

_V _ 50x1072
R_f_pA:>4 Plix10-3)2

=p=1x10"5Qm.

(76) 1S HSlotHi 45 W all 15 GICG, 100 W ol 15 GIEG, 10 W all 15
slloll YUl 24al 1 kWell 2 &l2 9w dal52s diRell dicey

220 V &1 dl HSlololl ofolcH SY &MdI 524l ........... A ¢ldl
SIEIRA? [EE MAIN 2020]

(A) 10 (B) 25

© 15 (D) 20

Solution:(Correct Answer:D)
220l =P =15 x 45+ 15 x 100 + 15 x 10 + 2 x 103

Sog, &1 dd1 10N URall HE| AH4E [GIE 2AP10] [AEd R dMHIof T = 4325 _ 1966

589.0 V &l 589.8 V ¥ GIECIY €. [Aydeint A1 60° ofl Vi@l

= 220
| ~ 20A
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(77) E e.m.f dll r AHid?]S AWRIY LRI n AHIel [AgdSINIa]
M ISA €. A1 BISICl H1e AU R SeilHi ¥isd &
Yiall y41R adl ydie Sedi ¢2l ?

(B)

R+nr nRJrr
E nk
(C) R+tnr (D) R+r

Solution:(Correct Answer:A)

Total e.em.f. = nkE,
Total resistance R + nr

- nkE
=1 R+nr
(78) 40 cm GGHY GRIUdI dIRMi] 3 A Ydie UAIR S3al 500 211

Joislyeix 412 30° ofl WLl Ysdi dell U2 S2d ¢io @PI?
(A) 3 x 10* newton (B) 3 x 10% newton

(C) 3 x 10~2 newton (D) 3 x 10~* newton

Solution:(Correct Answer:C)
(Q)F = Bilsinf

=500x107* x 3 x (40 x 1072) x L =

53 =3x1072N

&l 20 em ofl AHIel BizAIYINI dIR] v/2 A F2d dlgydie 8R1d
dol AHdAH] Go13U AIs[dHi €rlicll YHICT YsaUMi 41D ©.
adunisk dRlsll SogHi uReIM] fois] e x 1078 T9.
[JEE MAIN 2023]

(79)

|
b
I

—G —HA—-——=— X

I_,
(A) 689 (B) 546
(C) 487 (D) 628

Solution:(Correct Answer:D)
Magnetic field B¢ at center = ’;‘;’
_ 4mx10~ X \[T

2x0.2
Net magnetic field is
-7
Bev/2 = 47er120.;\/5
= 2007 x 1078 T
=2x314x1078T

=628 x 108 T

x V2T =21 x 1076 T

100 A2l &R14dI 50 cm AGiIgotl 1S dicl Aidefigs 2.54
dlzvale 4iRld © 41 AideligSall souHi oIl aixt

(80)

(A) 3.14

(B) 62.8
(C) 314 (D) 6.28
Solution:(Correct Answer:B)
B = /Jo*]
=4 x 1077 x gy X 2.5
=6.28 x 10747

(81) AeiAI9det Ulsloll Gulldl S3lol dlecdeliHlezell 191
2liydliall URUAHI 6 V oil 6i23] Aal 11 k9 ol Gi™II AARI Y]
GYIdI SRAMI 241G ©.dof] Ydle Ad(EdI 60 A /SiUI ©. 2ia]

0. d R

X107 T (g = 47 x 1077 T'm A=) NeeT2020]

| Physics - Section B (NUMERIC) (Attempt any 5) |. ...

Y
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(82)

(83)

(84)

SReIYIHI BUIR Ydle dddi &) IR dlcdalil2Re] Hidded
6 =99, 6/2 AHlddel HNAd| HI2 5201 ol 220l %32 US? pee
MAIN 2018]

Solution:

Figure of merit of a galvanometer is the current required to
produce a deflection of one division in the galvancmeter i.e,
figure of merit = §

— _ 1
3= R+EGG% X gtg = 5= REST0)TGS
RGx 3
S= E_(RJch%)I
2
3 2 -6
g — 11x10 x%gjé}g;zmxw —110Q
S
O G
I 12
R R
—_—
E E

10 g €01 ¥4al 2.0 x 1077 C [AYdeHIR YRAUdI Gl S AHlot
ﬁg,dmlﬂd su‘lcﬁ eﬁsm’lcm g3 L, 2ld? & a 216 eﬁs HHFF%

‘Ul 0-|01 SLlI qw 2J'|0'| 20-|G| qw EaNLIlS 0.25 L_IZJ, C|| L 01
HEI.... A2 [ g = 10 ms~2 @1.] DEE MAN 2022]

Solution

k

kq?
Tr =pmg = L=/ q

YRl 5 AMIot [AYdeiiRd [€did 2 x 10* N/C HRoj s dof
AHlel [AYdelnt 24N ©. s 2 g £nall [AYddIRd SLIsl 20 cm
ciciigell Ricsotl €121 a3 @esigdMi 241d © idl d [edid e
10 cm g2 28 &. LI el [Agdetid - 4iC eld]

29I, [g = 10m /s [JEE MAIN 2024)

qx2x10*
1x10-3x10

= q x 108

6
\/g x 107°C
=3
AIsfciHi eIl AR 20 Q HAURAL Al 300 em AGiIg LRI
UifoidIH122 diRel AARIY U2l (R.B.) el 4 Vemf tR1ddI
YHIfCId SIY 418 FISAIHi 4190 ©. YRuUMI Ad1Y USMi* R”
F2dl AURAL AU 20 MV @il SIY HI2 60 cm APIA d2R[Gig

HA S, R’ ol Y& € 21, [JEE MAIN 2022]
4V B
] —is}—EB}l—

— -0

20mV

Solution:
E=4% (Va4 —
S20x 1073 =
S R=780A

VB)
60
300

4x20

X R+-20
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(85) HIs[dHi 2¢al URYHI a el b [GIg URAGTl AHEI AdR1Y

(86)

(87)

(88)

(89)

YR 50 Vel Al 68 ¢l QIR 2 : 8 ©. 1 of YR 52 2P pee
MAIN 2021]

E 2R
AN ANV
4 o— g L. —e b
AR I L
2R R
Solution:
Req open — %
Req closed = 2 X R:;(]%R = %
Reqopen 3R X 3 _ Q
Reqclosed - 4R -8
= 9
AS Uidl alnISIR dleseil Gl 3.14m & IR deil AHidRs

ol Gllel I AHojsH 4 mm Aol 8 mm O.dleSofl HARIY
n x 1073 Q 9.3 gIRofl AURA8SdI 2.4 x 1078 Qm &) di n o
HRI ... 0. [JEE MAIN 2023]

Solution:

R = p%, the cross-sectional area is 7 (b* — a?)

R = J4 _2.4x107%x3.14
= Pr®—a?) — 3.14x(42—22)x10-0

=2x1073Q
—n=2

IR AHURIYHIl 2 A YdIe UHIR AR € IR d 15 s, Hi 300 J
G| G Galool S2 6. %1 Udle duilal 3 A S2UIMi 41D © dl
10s Hi Glool Q1H.......J A2LI. [JEE MAIN 2022]

Solution:

H =i’Rt
300=22x Rx 15
= R =30 =50

60
Now, fori = 3A,t = 10s, R = 52

H=32x5x%x10=450J

2000 Q2 of diceHleR 2V HIM] 215 ©.del 10V HIM] 215 dq,
Giollddl S2dI .. Q AYRAY FRiHi Fisdi uS?

Solution:

(d)Heren = 10 = 5 R = (n — 1)G= (5 — 1)2000 = 80002

AI5[dHi GidIcl YHILL, 200 cm? AHIol W20] &S50 LRI 6]
AHidR W@2 SURIeRal Ad] 2d FISRIEI © § a # b. AdIYola]
HHJR Suleoy xegl” 0. z ofl [SHd .. 0. [JEE MAIN 2023]
L 20
E
L &
c=1 mm d=5mm
L &
L "] Ib
Solution:
_ A
Sl
_ £0x200x10~*
- 4x10—3
=95

The situation is equivalent to a conducting slab placed
between the plates

(90) Gl YeI-Yel SIYA[S2S uell Aol FEl-YEl FSIF (¢, Aol £2) ol

Gloid s 2iYsd AHidR @2 2gRs HisldHi 2lidd ©. ol
FEI-%El SRIFAISRS Uglial A4S Jdles Uldal R (foil) F dS
€92l y1sdi 9. Jdles foil ofl QIR oo V eol. [JEE MAIN 2022]

er, Tt1=n'imm 1 )
B =4; ty=1mm T 100V

7 —

Solution:

Capacitance of each capacitor
Cl = A?ieg = 6A€0

Co = AAE, = 44 &,
Equivalent capacitance

Ceq _ CCl+Cz = 24A o

qnet = Ceq (AV) :> 240A €¢
AV, = 2e — 60V

(AV, = Potentlal drop across Cs)
Vioil =60V

Ertz_.':'t_;l 0.5 mm i ;
er\ A= 1 mm T
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