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PART : MATHEMATICS

=2 2023
1. The value of 5 j‘ (cosx)

dxis equal to
T g (sin :c)zﬂ23 |{cosx)2023 o
(1)1 @2 (33 (4) 4
Ans. (2)
/2 2023

8 (cosx) 1
Sol. = | —t———dx._.__.. i

T J,; t::osx}gﬂg3 +(sin x)EuZ:’ ®

b b

Applying[f(x)dx _[f(a +b — x)dx , we get
a

2023

(sinx) =
= —d .......
£ (sin x) + (1 cosx)gﬂ?a . @

add (i) and (i), we get

nl/2 b
21-2 T ax=2{7]



g ey

[=2
3
2. Io |x2 —3)<+4 dx is equal to
=l o2 o 15 o 10
(1) 5 @) 2 (3) g (4) 2
Ans. (1)

Sol. L‘x —3x+2}:ﬁx+j =x2 +3x— 2):Ix+j X —3x+2}:lx

[ 2 2 ! a 2 = a f
=| X 1B +2x} _|:x_ —l+2x} = 3; 2)(]
1 2

|3 2 3 2 3
3y
=211§ ]ZL 12, lejzm]
3 2 3 2 L3
=g ——6 +4——E +E —8+—?—2—7 B
3 =2 3 2 3 2
=E —§+2
3 2
=26 27 | 2=_1
6 6
3. Number of real values of x satisfying x2— 4x + [x]+3=x[x], is (where [t] is the greatest integer less than or
equal to )
(ma 23 (3)1 (4) 4
Ans. (3)
Sol. xz—xx] —(x—[x]) —3{x—1)=0

[
“M)-1(x-[xD-3(x-1)=0
(X—U( IX])—S(X 1)=0
(x=1) (x~[x]- 3) =
=x=1as{x}=3
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4. LetLs : x-2 =!’r—_1 =Z;O and Lz : 21 =Y—2 =Z—1 are two straight lines , then shortest distance
3 3 2 3 2
between them is
5 [ 1 11
) —= @) 7= (3) 7= 4) =
Ja3 J43 Ja3 J43
Ans. (4)
Sol.
p 30 \3] , 2k
e el
A(2,1.0)
B(1,2.1) q=3i+2]+3k
N
AB.(B x4
Required Shortest Distance = M
Ip=q|
i oK
wpxq=[3 3
3 2
= i(5)—j(3) +k(-3)
= 5i-3j-3k
wAB=—i+jsk
-5-3-3 11
-+ dist = = — Ans.
Isiance |m| ‘-’E
22
5. The value afz 2QC,ESC, is equal to
r=0
(1) *Cue (2) “*Cpe (3) "¢y, (4) “Cpe
Ans. (1)
- Py oy
Sol. zﬂ CERSE:
=0
2'2’23C;_.2 _as @y
6. If y2 + loge (cos2x) =y, X '=|__2T —; l , then

(1) y*(0)=0

(2 1Y@ +]y'(0)=3



(3 1y =2

(&) 1y ©[+y(©)=3

Ans. (3)
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Sol. x=0=y*+/og(l)=y=y2=y
=y=0 or 1
¥ + loge (cos?x) = y
— oy + Zcosx(;snxj_ .
cos® x

_ 2lanx
2y -1

x=0 = y'(0)=0
Again 2yy'=2tanx +y'

= 2yy" +2(y)2 = 2secZ x + y"
y" (2y —1) + 2(y') = 2sec®x
" 2sec® x-2(y')*

¥ 2y 1 =y"'(0)=2 or -2
7. Area bounded between the curves y*+4x=4 and 2x=y+2 is
16 4 8 1
1) — sq. unit 2) — sQ. unit 3) — sq. unit 4) — sq. unit
(1) = sq @ 3sa 3) 3 sq ) 3 sa
Ans. (4)

a0 -
(0-2)
Sol.

o
r 1% . ’
Required area = — | (4 —y2 Hy ——(1)(2
d 4£l y2 Hy 2()( )

/ 330

=1|4y o

4| 3),
=l"ﬁ =

4| 3

4 1
= —=1=—sq.unit

3 3 &
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8. A tangent to the parabola y® = 24x intersects the hyperbola xy =2 at points A and B, then locus of mid-
point of AB is
(1) y2 = 3x (2) y? = -3x (3) y2 = bx (4) y2 = -6x
Ans. (2)

Qnl



¥ 28
Xy2- 2
B (0
V224X e (1)
XY =2 irermninnninnenss (2)
let mid-point of chord AB of xy = 2
be m (x1y1)

..equation of ABbe T = Sy
"[.Yl) t Y(’h)_z —xy,-2

= K(Y1]+ V(M)*Zxﬂﬁ :’Y{XJ*—X(}H )+ 2534
r—)"1 \

—y=x—1
\x )

-(3) is target to (2)

2y ..(3)

B6x4
¥4

c o 2
. C=— = =
Y1

Sy =—8x

.. locus of mid-point m (x1, y1) is
¥ = -3x

[x2.sin(1/x) . x=0
§ 0 . x=0

x) is not differentiable at x = 0

x) Continuous but not differentiable at x = 0
)
)

9. If f(x) = . then

x) is differentiable and f'(x) is continuous atx =0
x) is differentiable and f'(x) is discontinuous at x = 0

= ”mﬂ”_h] li ”g‘nhfh)

(M1
(2) f
(3)1(
(4)
(4)

Sol. =LHD= lim Ho—h)~1(0) =
T ~h h—s0* -h h—=0 (1Y h)
o -2 ) :
RHD = lim Mo =f@ _ . h sin(i/h) _ e sn(wh)_o
hs0* h—s0™ hst 1/
— f(x) is continuous and differential at x = 0

Now £'(x)= {2xsm(1fxi]—cos(l:x) . i;g

clearly f' (x) is discontinuous atx =0
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10. If R = {(a.b) : gcd(a.b) = 1 ; a.b = z} then the relation R is

(1) Symmetric (2) Reflexive (3) Transitive (4) None of these
Ans. (1)
Sol. (1) Reflexive

Letasz

aRa—gcd(aa)=a
= Ris not reflexive
(2) Leta, b e zand aRb
So, aRb = ged (a.b) = 1

=gcd(ba)=1,va,bez =bRa, vabez = R is symmetric Relation on z
11. If tangent to the curve 16y” + 9x? = 144, intersects the axes at A and B, then the minimum length of the
segment AB.
(1)5 @8 37 (4)4
Ans. (3)
2 2
Sol. .Y 4
16 9

Equation of tangent icosﬁ : %énﬁ =1

A (4sech, 0) B( 0, 3(cosect)

AB = V16sec? : acosec?0 = J25+{4tan0—30010)2 224 244927
ABrin=7

2023
12, If 322220, = 2023 x o x 229% then q is equal to
r=0

. 1011 A0 n b



W=y 12) 138) 2uze |4) 2U2U

Ans. (1)
Sol. Y rr®C, = yr(2022F%'C,,
= 202 (r—1+1)2%'C,_,

2022 P —_y
= 2022{ 3 20217%°C,_, + 2%
=2

2

Y

J

2022 L - B
= 2024 (20213 #°C,_, - 2" | 20242021(22%0) , 2%1)
N /

r=2
= 2202050292021+2) =2°"'(1011)(2023)= 22023‘(20231 %ﬂ '|
4
. =2
13.  The value of lan"h'i""E +sec™ B+NS | is
3 | 6+3V3 )
T hie T bi
1) = 2)= 3) = 4) =
(1) 3 (2) 6 (3) 5 (4)

Ans. (4)
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N P e
1++v3 | 1| 16+8v3 |
+8c | ———~—= |

Sol. E-= lan'1| [ ;
(V33 1)) |12+6V3 )
. 16+83 _ alf3 4 1f
12+6/3 343 f
- — 12 -
|'1B+8\."3 _2h3+1) 2
L12+6V3 ) 3+J3 43
{ Y\ N\ A = iy
E =tan L‘—]_ |+sec"l_—2_ |7tan’1[ s J—cos’1 pic l
¥3) V3 W3 L2 )
E= lem"iri}—ms"[La |
J3 2 |
r
6 6 3
14. From the digits of 224411133. How many 9 digits numbers can be formed so that even digits are at even
places.
Ans. (60)

|
Sol. Four even digits at four places in ﬁ =6 ways

|
Five odd digits at odd places = 3—|52' =10 ways

Required number of numbers = 60 ways.

15. It [1 - »."Ei)zuo =2'"% (p+iq) then the quadratic equation having roots(p—q +g?) & (p + q + g7 is

(1) x2-4x+1=0 (2) x2+4x-1=0 (3) ¥2+4x+1=0 (4) None of these
Ans. (1)
Y, 200 s
Sol. 22”C| cos= —anw 722°°i cos22% _i( sin 20[""Tﬂl
- 3) L 3 3 ))
p .
= 22”°Lcos§ —is‘nﬁJ
3 3

r =
_zzm{—_‘J_S'
L2 2

:2'99'7171@) = P=-1,q=-v3
roots are (p—q + 6% p +q+ ) = (2443, 2-4/3)
equationis x* —4x+1=0

16. ~(~pAqg) = (~pvq) is equivalent to

(1) ~pAg (2) ~pvg (3) pvg (4) PAq
Ans (2)
Sol.  (~pAg)v (~pvq)

= ((~pAg) v ~ p)vg

= ~pvq

Resonance Eduventures Litd.

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.ac.in | E-mail : contact@resonance.acin | CIN : URD302RI2007PLC0O24029
Toll Free : 1800 258 5555 7340010333 T wcotoocomPesrarcetts [ owtter compesmrarcete [ wwom youcste compresonates [ sog e s




This solution was download from Resonance JEE (main) 2023 Solution portal PAGE #6

(8S0020CE" | JEE (Main) 2023 | DATE : 24-01-2023 (SHIFT-1) | PAPER-1 | MEMORY BASED | MATHEMATICS
17. There are 12 courses available, in which 5 courses are of language, find the number of ways to select

any 5 courses so that at most 2 language courses are always these

Ans. 546

Sol.  Required number of ways to select = "Cs. *Cg+7C4.5C1+7Ca. 5Cz
=21+ 175 +350
= 546

18. Let PQR be a triangle and A,B,C are three points on sides PQ, QR & PR respectively such that

PA _Q—B _E _l then the ratio of the area of APQR to the area of AABC is
AQ BR CP 2

Rib)

SPVoiA=2, PVofB=22:Bag pyoice2D
3 3 3
Ap_2tb o pp_b2a
&) 3

APQR = —;|§:xﬁ1 ——;Fixﬂ

_\ABC=—1|—BxBC| . a+b) b— 23) axb
2 2 3
_ APOR _,
© AABC
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