
~;:5?Qs~' I JEE(Main) 20231 DATE : 12-04-2023 (SHIFT-1 ) I PAPER-1 I MEMORY BASED I MATHEMATICS 

PART: MATHEMATI 

1. lhe sum of first fifty coetticients in the expansion of (1-x)100 is. 

(1) 100C50 (2) _100C50 (3) _! 100C50 
2 

Ans. (4) 
100 

Sol. (1-x)100 = L 100cr(- Wx' 
r 0 

sum of 111 fifty coefficients 
100 100 100 100 100 = Co- c,+ C2- C3 + ...... - C49 

I ~(ir~i 1110 11111 100 mi ) 1110 ] = 2 ~ c0 - c1 t- c2 - c~ 1 ..... J c100 - C~11 

1 [ 100 ] 1 100 = 2lo- cso = 2 cso 

(4) _ 1100C50 
2 

2. All 5 digits numbers formed using digits 0, 1, 3, 5, 7 and 9, which are greater then 40000 and divisible 
by 5, then find number of such numbers. (Repetition of digits are not allowed) 
(1) 60 (2) 90 (3) 100 (4) 120 

Ans. (4) 
Sol. 

JO,OOOth 1000111 100th 10th UJ1i1 

3 4 3 2 ~ 72 

2 4 3 2 IT] -is 
Total= 120 

3. If ai +] + k, f + b} + k, i +I+ ck are there coplanar vectors and a,b,c, at 1 then value of 

1 1 1 . 
-- +- +-- 1s 
1- a 1- b 1-c 

( 1 ) 2 (2) 1 (3) 0 ( 4) - 1 
Ans. (2) 

Sol. ll ~ l =O 
a 

1- a 1- a 1- a 
_ 1 _ _E._ _ 1_ = 0 
1- b 1- b 1- b 

1 1 C -- --
1- c 1- c 1- c 
_ 1 _ _ 1 1 
1- a 1- a 1- a 

1 _E._ _ 1 1 = 0 
1- b 1- b 1- b 

1 1 1 
1- c 1- c 1- c 

A1 ➔ R, + R2 +R:, 

Resonance Eduventures Ltd. 
R,eg, Office & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005 

Ph. No.: +91-744-2777777, 2777700 I FAX No.: +911-022-39167222 
To Know more : sms RESO at56677 I Website : www.resonance.ac.ln I E-mail : contact@resonance.ac.ln I CIN: U80302RJ2007PLC024029 

Tall FN11 : 1800 258 5555 Bl 73-40010333 D -•CO"ll--.fJ CJr .. rtlf'e10"1\'ll-,t0,, Q n11pubrn~"" C )co "-»".-.:.tc" 

This solution was download from Resonance JEE (Main) 2023 Solution portal PAGE # 1 



e~~S,~Q.52• I JEE(Main) 2023 I DATE: 12-04-2023 (SHIFT-1) I PAPER-1 I MEMORY BASED I MATHEMATICS 

(_1 +-1 +-1 -1) ( - 1 +- 1 +-1 -1) ( - 1 +- 1 +-1 - 1 
1-a 1- b 1-c 1-a 1-b 1-c 1- a 1-b 1-c 

_ 1_ __E_ -1 _ 1_ = 0 
1- b 1-b 1-b 

1 1 _ 1 __ 1 
1-c 1-c 1-c 

1 1 1 --+--+-- =1 
1-a 1-b 1-c 

4. Let y = f(x) satisfy differential equation. y(x- y) dx = (1 +x2) dy such that y(O) = 1 then y(1) = 

(1) ./i 
I+ rn(1 +.fi) 

Ans. (1) 
Sol. y(x-y) dx = (1 +x2) dy 

y(x-y) dy 
1+x2 = dx 

dy x y2 
dx = 1 + x2 Y - 1 + x2 

dy X -y2 
----y=--
dx 1 + x2 1+ x2 

- l dy x l l --+---=--
y2 dx I+ x 2 y I + x 2 

Let _! = t 
y 

. - I dy dt 
.. ---:;-=-

y- dx dx 

? 
(2) -

1+rn{l +•h) 

:. ~ +_ x_ t = - 1- linear in t 
dx 1 + x2 1 + x2 

J ~cl, ..!. In( I+ , l ) ~ 
I.F.= e 1+ C = e2 = v 1+ x-
:. solution is 

r.--;; f ✓1 + x2 t \I' 1 + X.. = 
2 

dx + C 
1+ X 

.!J1+ x2 =f ~dx+c 
Y vl + x2 

; " l+x2 =fn(x+,/x2 +1)+c 

y (0) = 1 ⇒ 1 = 0 + C 

J; 
So y(1) = (- ) l+fn 1 +✓2 

(3) .J2 
I+ rn{fi-t} 

(4) 2 
n + rn(h - 1) 

⇒ C= 1 
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5. Two circles having radius r1 and r2 touches both coordinate axis line x + y = 2 makes intercepts. 2 on 

both the circles, then find the value of rf + rf-rf2 

Ans. (7) 
Sol. 

6. 

Ans. 

Sol. 

Let equation of circle is 
(x - r)2 + (y - r)2 = r2 

Cp _ lr + r- ~ _ r;-- Ji -vr~- 1 
2 

(✓2(r - 1)f = r2 - 1 
r2 - 4r + 3 = 0 
r, = 1, r2 "' 3 . , 
ttf+ri -r1r2 =1+9-3 =7 

Let 2o = 
1 ~ 3i , 21 = 1 + i and 22 satisfy the relation 120 - 211-IZo- 221 = 1.lf argument of 22 is least then 

value of 4 12212 is equal to. 
(2) 

I I 1 1 2 

20 - 2 1 1 - 1 "2 2o - 22 =1 I=~ =~ 
2 

l2o- 22I =42 

0 

⇒ 22 lies on circle 12 - 201 = ✓2 

SO 002 =0C2 -CP2= .!.Q - 2 =1 - 2 = ~ 
4 2 2 

412212 = 2 
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7. Let A = {1, 2, 3} and a relation R on A is such that R = {(1, 2), (2, 3)} then minimum number of elements 
must be added in R for which R is reflexive and transitive but not symmetric is. 

Ans. (04) 
Sol. R is reflexive ⇒ R have (1, 1 ), (2, 2), (3, 3) 

R is transitive 

8. 

Ans. 

Sol. 

9. 

Ans. 

Sol. 

·: (1, 2), (2, 3) e R :. (1, 3) e R 
:. R = {(1 , 1 ), (2, 2), (3, 3), (1, 2), (2, 3), (1, 3)} 
Clearly R is reflexive & transitive but not symmetric 
:. minimum number of elements = 04 

Let -
1
- "Cn +..! "Cn-1 + - - - - + _.! "C, + ! °Co= 1023 

find n. 
n 11 n 2 1 10 

(where ncr = rl(nn~ r)I) 

(9) 

since l nc o + .l ne, + ..! nc 2 + - - - - + .! ncn-1 + - 1- °Cn = 
1023 

1 2 3 n n + 1 10 

r:aO 

_ 1_ nCr = 1023 
r + 1 10 

( . n-.-1c - n + 1 nc) 
•• r~I -~ I 

⇒ ± _1_ nrlC,+1 = 1023 
r::O n 1 1 10 

1 l n+1c n+1 C n+1 C j 1023 ⇒ - 1 + 2 + ......... + n+1 = --
n ~ 1 10 

2n11 - 1 1023 210 - 1 
⇒ n + 1 = 10 = _ 1_0_ 

⇒ n + 1 =10 
⇒ n= 9 

J.
0. 15 1 2 I k 1 OOx - J dx = -- then K = 
- 0. 15 3000 

(575) 

1- Jo.1s 1,oox2 - tldx = 2ro,1sl1oox2 - lldx 
- -o.1s Jo 

= 2 (J1 

(1- 100x 2 )c1x + 
0

Jt1oox 2 
- 1)c1x) 

0 Q I 

=2 ((x-1
~

0 x•r •(1~0 x• -x( 5l 
= 4 ( 0.1 -

3
~ ) +2 (1~0

(0.15)3 - 0.15) 

8 
= 30 +2(0.1125-0.15) 

= ~ _ 0.075 = 8 - 2.25 = 5.75 = 575 
30 30 30 3000 
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10. Let I(x) = f Jx; 7 
dx such that 1(9) = 12 + tn7. If 1(1) =a+ 71n (1 + 2✓2 ) -6rn7 then find a 4 

Ans. (64) 

Sol. l (X) = f ~ dx 

= f JVxf_;.(llf dx 

Let Jx = t :. ~ dx = di 
2vx 

=2 fJt2+(fi'f dt= {~J1 1 +1;-~1n(1+J1 1 +1 ))-tc 
I(x) = Jx .Jx +7 +7 rn (fx +J x+7)+c 
1(9) = 12 + rn7 = 12 + 71n (3 + 4) + c 
⇒ 1n7 - 7in7 = c 
C=-6 I n7 

: . l(X)= Jx Jx +7 +7rn (fx +Jx +7)-6 tn7 
X = 1 

1(1) = J8 +7rn (1 +J8)-6rn7=7fn(1 +2f2)-6rn7+o. 

a= Ja 
a4 = 64 

11 . The area boundled by y = x3 and tangent toy = x3 at (-1, - 1) is. 

(1) ~ (2) ~ (3) 49 
2 4 4 

Ans. (4) 
Sol. Given y = x3 ................ ... .. (1) 

⇒ dy = 3x2 
dx 

(
dy ) - 3 
dx (- 1,-1) 

Equation of tangent al (-1 , -1 ) 
(y + 1) = 3 (x + 1) 
y = 3x + 2 ........... (2) 
Solving (1) & (2) 
x3 = 3x + 2 

(4) 27 
4 
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12. 

Ans. 

Sol. 

~-1 

x3- 3x - 2 = 0 ---- - 1 ----a 
a i= (2, 8) 

2 

Required area = J (3x + 2 - x3) dx 
- 1 

3 1 
= - (4 - 1) + 2 (2 + 1) - - (16 - 1) 

2 4 
= ~ + 6 _ .!§_ = 18 1- 24 - 15 

2 4 4 
27 =-
4 

- 2 +a= O 

a = 2 

n2 + 3n 10 1 . 
If a1 +a2 +¾+ . ........ +an= ( )( 

2
) and 28 I -= P1 P2 P3 ........ Pm, where Pi' 1 = 1, 2, 3, 

n + 1 n + k• l ak 

....... m are prime number then value of 'm' is-
(1) 2 (2) 4 (3) 6 (4) 8 
(3) 

n2 + 3n (n - 1f + 3(n - 1) 
an = (n f 1)(n r 2) - n(n + 1) 
a _ n3 f 3n2 - (n, 2)(n2

, n - 2) 
n - n(11 + 1)(n I 2) 

4 a - --,-___,,...,....__,. 
n - n{n +1){n+2) 

10 1 1 10 

I -= - I (k(k + 1)(k + 2)) 
k• I ak 4 k 1 

10 1 1 10 

I - "' - I (k(k + 1)(k ~ 2)(k 1 3}- (k - 1)k(k + 1)(k + 2)) 
k 1 ak 16 k 1 

10 1 1 
I -= - (10.11 .12.13) 
k 1 ak 16 

10 1 28 
28 I -=- .2.s .11 .3.4.13 

k• l ak 16 
10 1 

28 I -= 2.3.5 .7.11 .13 
k 1 ak 

m = 6 
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1 2k-1 2k j 0 

13. lfAk = n n2 + n + 1 n2 and L Ak= 64 findn 
n n2 + n n2 + k=1 

Ans. (64) 
n n n 

L 1 L (2k-1) L 2k 
k=l k=l k=l 

Sol. £ Ak = n n2 + n + 1 n2 

k ~ n n2 + n n2 + 

0 -n 
0 1 
n n2 + n 

n = 4 

0 ~ 3 -n =n =64 
n2 + 

14. 5 positive number a1, a2, '33, '34, as are in G.P., their mean & variance are l! & m respectively. The 
10 n 

mean of their reciprocals is !~ then m + n = 

Ans. (21 1) 
Sol. Let a, ar, ar2 , ar3, ar4 

a + ar + ar2 + ar3+ar-' 31 
gives ------- = 

5 10 
31 

⇒ a (1 + r + r2 + r3 + r4) = -
2 

l 1 l l l 
- + - +- ? + - 3 + - -1 

also a ar ar· ar ar 31 
= -

5 40 
:. by (1) & (2) a2r4 = 4 ⇒ ar2 = 2 

ar2 = 2 
1 

by (1) r = 2, a = 2 
1 

:. Number are 2 , 1, 2, 4, 8 

- (1) 

- (1) 

- (2) 

1 
cr2 = Ix~ _ ( I x )1 = 4 + 1 + 4 + 16 + 64 _ (l! )2 

N N 5 10 

341 96 1 
=---

20 100 
186 

= -
25 

:. m + n = 211 
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15. 

Ans. 
Sol. 

If a plane 4x - 3y + z = 2 is rotated by an angle ; at interstation of line of another plane 

3x - 4y + 11 z = 12 then distance of P(2, 3, 4) from new plane is. 

(1) 643 (2) 641 (3) 641 
J66846 J66848 ✓66846 

(3) 
Family of plane is 4x - 3y + z - 2 + )., (3x - 4y + 11 z - 12) = 0 
⇒ (4 + 3)..) X - (3 + 4)..) y + (1 + 1 U) Z - 2 - 12).. = 0 
Plane is .L to 4x - 3y + z = 2 
:. 4 (4 + 3)..) + 3 (3 + 4).) + 1 (1 + 1 H.) = 0 
⇒ 16 + 12).. + 9 + 12).. + 1 + 11 ).. = 0 

- 26 
=>A.=-

35 
:. Plane Is 62x-y-251z + 242 = 0 

, l62 x2 - 3 - 251 x4 + 24~ 641 
:. Distance of P (2, 3, 4) = "-----;::=====--""""' - ✓66846 ✓622 + 2s12 + 12 

(4) 643 
✓66848 

16. Given A, B, C represents angles of 6. ABC. If cosA + 2cosB + cosC = 2 & AB = 3, BC = 7, then 
cosA - cosC = 

Ans. 
Sol. 

(1) .!.9. 
7 

(2) 

(2) _ _!.9. 
7 

cosA + 2cosB + cosC = 2, c = 3, a = 7 

7 
(3) 10 

b2+ c2 - a2 2(c2 +a2- b2) a2 + b2 -c2 
----+ -'------" + ---- = 2 

2bc 2ac 2ab 

b2 + 9 -49 2(49 + 9-b2) 49 + b2 -9 _
2 6b + 2.3.7 + 14b -

b2 -40 58 - b2 40+ b2 

6b + 21 + 14b = 2 

⇒ b=S 

b2 + c2 - a2 a2 + b2 - c2 
cosA - cosC = ---- - ----

2bc 2ab 

ab3 +ac2 -a3 - ca2 - cb2 + c3 
= ----------

2abc 

10 
7 

17. Statement ((p " q)v (p " (- q)) v (- p " q}v(- PA - q) is equivalent to 

7 (4) --
10 

(1) Tautology (2) Fallacy (3) p (4)q 
Ans. (1) 
Sol. Given ((p " q)v (pA~ q))v ((- p A q)v(~ p"~ q)) 

e (p A (qv ~ q)) v (~ PA (qv ~ q)) 

e (p A t))v (- p A t) 
e pv ~ p 

= I 
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18. Let a=}..i+ j - k , b =3i - j +2k and c isa vector suchthat (a+ b + c)xc = o and a•c =-17, 

b ·C=-20. Then lcx(J-.i -1 j +kf = (A>0) 

Ans. (46) 

Sol. (a-t-b+c)xc = 0 

⇒ {a +5)xc = 6 
c = n(a + 6), a is scalar 

Now a-c =-17 
:. (Ai + j - k) . a (P-+ 3) i + k) = -17 
(),.(A + 3) - 1) a = - 17--------(1) 

also b. c = - 20 ⇒ a ((i, + 3) i + k).(3i - j + 2k) = - 20 
=> a(3 (J-. + 3) + 2) = - 20 ____ (2) 

b (1) and (2) A
2 

+3>- - 1 =l.Z 
y 3A. + 11 20 

⇒ 20A 2 + 60 "- - 20 = 51 "- + 187 
⇒ 20l 2 +9A. -207=0 
⇒ "- =3 

by (2) a (20) = - 20 ⇒ a = -1 
c = - (6i -t-k) 

Now c x (11. i + j + k) = - 6 0 -i j k1 
3 1 1 

= i (0+ 1) - j (-6 + 3) + k (-6 -0) = i + 3j - 6k 

jcx(t,i + j + k~
2 

= 1 +9 + 36 = 46 

19. Let f(x) = l[x]I + J x-[x] , then number of points of discontinuity of f(x) in [-2, 1], is ([ ·I is denoted 

greatest integer function) 
(1) 2 (2) 3 

Ans. (1) 

Sol. f(x) = l[x]I + Jx - [x] , x e [- 2, 1] 

1

2 + J X + 2 • 2 ~ X < - I 

f(x) = I + Jrlxx + I • I ~ x < 0 
"1X OSx < I 

X=l 

f {x) is de at x = -1 , 0, 
Clearly number of discontinuity points = 2 

(3) 4 (4) 0 
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20. 

Ans. 

Sol. 

Lel A = [ 1 ;1] isamatrixand B =[
1 2

] A [- I -
2
J 1hen {Q,B"= 

0 1 - 1 - 1 I I ;:, 

(1) [ 75 - 25] (2) [ 75 25] 3 [-75 - 25] 
- 25 25 - 25 25 ( ) - 25 - 25 

(2) 

[ 1 2] [-1 -2] Let C = _ 1 _ 1 and D = 1 1 

DC =[~1 -/J[_\ _21]=[-11: / -: : / ] 

DC=[~ ~] = I 

·.- B = (CAD) 
s n = (CAD)"= CA (DC) · A(DC) · A(DC) · ............... A · D 
s n = C · An· D 

-. A=[~ ~] +[~ i+ l+E [E•[~ i1]] 

E' = [ ~ i1 l [ ~ i1 l = [ ~ ~ l = 0 
I · E = E 
An= (I + E)n = In + "C1 E · I t- .............. . 

A'• (I +E)"= I +nE= [; {1] 

B' =C A' D= [~1 !1][~ {1][~1 -/J 
B" = C. An. D = [

1 
+ ; 1 ; , ] 
- n 1- ..!!.. 
51 51 

[ 50 
50 -51 50 -51 l 50 I -- --""'B" - 2 -51 2 •51 

L..J - - 50 •51 50 .51 
nl --- 50---

2-51 2-51 

~B" = [ 50 + 25 25 ] 
-;-t - 25 50 - 25 

fsn = [ 75 25] 
n 1 - 25 25 

(4) [ 75 - 25] 
- 25 -25 
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