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PART : MATHEMATICS

1. If all words which are formed using all letters of word "TOUGH" are arranged alphabetically then the
rank of TOUGH is
(1) 89 (2)79 (3) 84 (4)77

Ans. (1) 89

Sol. GHOTU

Mo afiuarde stnamtines Feam = Al = 774



IV UL WPUIUS SIGIUNIY VI O = = g
No. of words starting from H = 41 = 24

No. of words starting from O = 41 = 24

MNo. of words starting from TG =31 =6

Mo. of words starting from TH=3! =6

No. of words starting from TOG = 21 =2

No. of words starting from TOH =21 =2

Next "TOUGH" =1

Rank of "TOUGH" =24 + 24+ 24 +6+6+2+ 241 = 83 Ans.

) Stan'x .
2. Theuaiueoflntegralj « dx is
1
2
Ans. 2
2 1
tan 'x
Sol. Let I=| dx (1)
x

dx __(2)

J| e ldx
X

3 A
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2
21== [1 dx
23 X
21 =Z(jnx)
2! !
1=Z1n2
3. Shortest distance X1 M =z = and x_—2 =y—_1 =ZL2
2 3 1 3 2 4
2
i 9 11 10
" Tres @ Ties ® Ties “ Tres
Ans. (1) _
: az —311 b Ka
Sol.  Shortesl distance = [+ e
b+a)
i K
- o 3 ) ) / g )
bxd=2  1=i€-2-1@-3+k [.4 E]
32



.k
= 4i—5] -

2
a,—a,=1-5k
10 - :
So SD.= ,2 2 E = 2 [4—§]-— JE,
V165 2 +165 2 +165
3 2
4 Value of & for which the equation cos?2x —2sin*x — cos?x = & has a solution, lies in intarval.
-9 . 9] [-9 9] ; 97
1) |— 0 2) 0= 3) | —== 4) 10, —
”[8 | ”[81 ®|% 1 ”[41
Ans. (1)
Sol.  Letf(x) = cos?2x — 2sin*x — cos2x
4 '1—coszx]£ "1+0052x]
= C0S°2X — —‘ :
2 i)

13
= c0s22x ; (1-2cos2x +cos? 2x)-| 1ycoedy |

kS

= %((:052 2% + cos2x — 2)
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5. The 3 digit numbers which are divisible by either 3 or 4 but not divisible by 48.
Ans. 432
Sol.  no. divisible by 3 of 3 digits = 102, 105, ....... , 999
=300
ne. divisible by 4 of 3 digits = 100, 104, .... , 996
= 225
now no. divisible by 12
=75
So numbers divisible by 3 or 4
=300 +225-75=450
now numbers divisible by 48 are = 18
So total numbers = 450 — 18

=432

6. The relation R ={ (a, b) : 2a + 3bis divisible by 5and a. b € N} is
{1} Transitive but not symmetric (2) symmetric but no transitive
(3) Equivalence (4) Not equivalence

Ans. (3)

Sol. for(a a8)= 2a+ 3b=2a+ 3b =5a = divisible by 5
=f{a.a) e R¥ ac N = reflexive
Let(a, b) e R = 2a + 3b = 5Kk
and 5a + 5b = 5kz then
52+5b—-20-3b=5(kz—ki) = 2b+3a=5k



= (b, a) eR = symmetric

Let (2, b) & (b, £) both belong to R

—>2a+3b="5k:R 2b +3c=5k:

then 2a +3b +2b + 3¢ =5 (k1 + k2) = 2a + 3c = 5k — 5b = 54

= (a. ¢) € R = transitive
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= 1)+ 202y +3K3) ...............nfin)=n(n+1)fin)istrue v n =2 2and f{1) = 1 then the value of
1 1 "
(2022~ f(2028)
Ans. B100
Sol. T R 22) S IKBY . oommsraes nfin)=n(n+1)fin) SRR i |
replace inby n +1
f(1)+2f(2) +31(3) ............ nf(n) + (n + N fin+1) = (n+ 1) (n+2) {(n+1) .....ooof2)

Subtracting (1) from (2)

(n+1jfin+1)=(n+1) (n +2) fin +1}) —n{n +1) f{n) or (n +1)f(n+1} —nfin) = 0 et . (3)
putn= 23 4 n+1ineq. (3)

3f(3)-21(2)=0

4f(4) -3f(3) =0

(n+1)fint1)—nf(n)=0
Add = (n +1) fin+1) = 2f(2)
2f(2)
Nl
again put n = 2in eq. (1)
(1) +21(2) = Bf{2)

= fin+1)=

A4

= 1=41(2) = 12) = 71

Now by (4) fin) = Zin

1 1

=5 —— b ——— = 4044 + 4056 = 8100
f(2022) f(2028)

8 The proposition (~ A) v B is equivalent to.

(1)a <> b (2)A—B (3)B—+A (4)A—~B
Ans. (2]
Sol. Obvious
9. If 2 is a non-zero complex number such that |Z —l = 2 then the maximum value of |z|.

Z|

1y v2-1 (2) V2 (3) V2 +1 4) 2J2 41

Ans. (3}
1
Sol. z|+—
|z]
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10.

Ans.

Sol.

1.

Ans.

Sol

=||lz| -+ <2 and 2‘_~‘|z|+—1—
[z |z|
1
DB P gD = |z -2z +120
|z|

= (2] — 1)2 = 0 always true

= |z]——228
|z]

=|z]P+2|z|-120

= |z | ef=m—t-N 2 N4 D o)

=z e (W21, ) e (1)
i

12| e
lz]

=|z]2=2]z]-1<0

~ 12| ejt-v21+42)

~ 1 e Joai+2] e (D)
(1yand (2) | 2| e (W2 —1, V2 +1]

Mumber of four digit integers whose greatest common divisor with 54.is 2, is
3000

Four digit numbers which are divisible by 2 — 1000 to 9998 b 4500

Four digit numbers divisible by 6

= 1002 to 9996 — 1500

Four digit integer divisible by 2 but not divisible by 3 — 4500 — 1500 = 3000

it +1
The value of i,—+ dtis
41

i g = din'g -2
(2) 2!tan 8 > (3) tan' 8 > (4) 3tan 8 6
(1) :
2t +1) (F+1))

WL +1) (2 +7)

B S S

(1) (B 1)

O dI+J:' l"[: dt
T+ +1) (F+ D" -1
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1 2
= [— dt+ j—
e " les

1= fan 't +1
F A2

dt,

put =0 3t2dt=do
t=1theng=1
I=2thenf =8
1 : do



3 61

‘1 1
= — |tan’(D
5 ban"O)f
L | tan '8 —=
3| 4
1
12. Letf(x)=x?+2x + 5and « , p are the roots of fi } =0, then o + § is equal to
(1)—2/5 (2)-2 (3) 5/2 (4)-5/2
Ans. (1)
Sol. f{x)=x2+2x+5
1 1
f[— ‘E =T +g +5
1) EEAE
{1}_0
t
52+ 2t+1=0
o & f are the rools then o + f =-2/5
) . . dy ; .
13. If y = y(x) is this solution of equation x { nx a}—{ +y=x? nxandy (2)=2 then y (e) is equal to
e’ e’ e’ e
1) 1% == (2= Bj2+— =
4 4 4 4
Ans. (1)
d :
Sol. x"nx-—y+y=x'¢!nx
dx
dy, vy _
dx  X/nx
dx .
ILF.= g xm = @™™ = iny

now solution is
YINX = _[xf:nxdx
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yinx = {rnxJ—i—x—:*c
: 2 4

P e SS9
2 4inx /nx
4 g
) == f——
Y@ =3 42 "2
1 c
o B e + —
n2 in2
c=1
a0
2 4/inx /nx
e’ @?
yle) =Tt
2 4
2
e
y()=—+1
“T g

14. The area bounded by the region {(x‘y):l_cosx—sinxjﬁ y=sinx:xe {DE—H is

() V5 +1-242 @5 —242
m”n _E a4 .G AN .E .E



W W TNE LU B BB, =

Ans. (1)
I T
cosx—snx - 05’(51
Sol. y= _ Y -
snx—cosx ! T, . T
4 2
=
¥ —sin % —cosx : 0‘*”"—*4
cosx+snx EUH)“_:E
4 2
Forpt. A

COSX — 8INX = sinx

1
tanx =—
2

Resonance Eduventures Ltd.

Reg. Office & Corp. Office : CG Tower, A-46& 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005
Ph. No.: +91-744-2777777, 2777700 | FAX No. : +91-022-39167222
To Know more : sms RESO at 56677 | Website : www.resonance.acin | E-mail : contact@resonance.acin | CIN : UB0202RI2007PLCO24029
Toll Frea : 1600 258 5555 [ 7940010333 Fd sotcvsomiveswentds [smtiorsomomrorsaiss [ v essbncompnaier [Foos eomarc s

This solution was download from Resonance JEE (MAIN) 2023 Solution portal PAGE#7

/N E‘E—S.,QD-E’:EE | JEE MAIN-2023 | DATE : 29-01-2023 (SHIFT-2) | PAPER-1 | MEMORY BASED | MATHEMATICS

O|tan! 1/2 w4 w2

1
Let x = tan'=
2

Areg = J"""1 (sinx —(cosx —sinx))dx

+ [[Z{sinx —d€n x+ cosx) dx

= (~2cosx—snx)" + (snx]}

(-2 1 o 1
=|—=——= |—[-2cosx—ginx| + [‘I - —-]
Wz Ji] L 42
=—~.-"§——l- +2005><+sinx+1—-3_-
/2 J2
= 2x2 1
=—24241F —— i —
¥5 V5
=V5 +1-242
! 2 1 & =
15. Two matrices A and B are such that |A|=2, B = 372 -BA=| " (AT=Aand TriA)=5
i
then E is
o
1) 3 2)3 3 3 4)1
() 5 ( (3) 5 (4)1
Ans. (1)

a b
Sal AT=ADbSnA=



nowad=b2=2 . (1)
: o [2 1 [a b]
also =
{3 3/2||b dl
= Za+tb=2 e 2)
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381'3—2b=u PR 5 )|
3d .
ME—P e (4
> f 4)
2b +d=1 P R Rl 4
=L
Solving a = 6/5, .= 3,b= —=
g= g B= E
5 2
g BxS_3
w 2
16. The sum of coefficients of odd powers of x in the expansion of (1+x)% is k. The middle term in the
¢ i m
expansion of | 241 I is o and ZC,xk _ 2™ - mn are odd, then (1, n) = 2
X \E (F n
(1) (50, 101) (2) (49, 101) (3) (50, 102) (4) (50, 103)

Ans. (50, 101)

Sol.  Sum of odd coeff. of x = 2”2‘0 =k

k=208
(2 )Iﬂl\

50

Middle term & = T101 = 200C g

= 200G 15 250

CEx<k _ 200 2%
Now - = e
% 1000 98 #C,_ x 27

=400 Boe

101

B e
101
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