JEE (Main) MATHEMATICS 2023

SOLVED PAPER

30" Jan. Shift 1

Q.8.

Section A 0.9.

A straight line cuts off the intercepts OA = g and
OB = b on the positive directions of x-axis and y
axis respectively. If the perpendicular from origin

O to this line makes an angle of g with positive

Q. 10.

direction of y-axis and the area of AOAB is ?\/3 ,
then a* — b*is equal to:

196

392 19
®m 5 @3 6 %8 (4) 19

The minimum number of elements that must be
added to the relation R = {(g, b), (b, ¢)} on the
set {a, b, ¢} so that is becomes symmetric and

transitive is : Q. 11.

@ 3 (2) 4 @) 5 @7

If an unbiased die, marked with -2, -1, 0, 1,
2, 3 on its faces, is thrown five times, then the
probability that the product of the outcomes is
positive, is :

27 440 521 Q. 12.

M 3500 @ 288 @) 5505 @) 557

If 4,b,¢ are three non-zero vectorsand 7 isa unit
vector perpendicular to ¢ such that 4= ab — nl,
(o # 0) and b.i =12 then | x(@xb)]| is equal to:

1 9 (2) 15 3) 6 @) 12
Among the statements :
SH{pvy=nep@E=r)
S2)(pvy=n<=((p=>nVig=r)

(1) only (52) is a tautology

(2) only (S1) is a tautology Q.13.

(3) neither ( S1) nor (S2) is a tautology
(4) both (S1) and (S2) are tautologies

If P(h, k) be a point on the parabola x = 4y which

is nearest to the point Q (0, 33), then the distance

of P from the directrix of the parabola y* = 4(x +
y)isequal to:

@ 2 2 6 @) 8 () 4

Lety=x+24y=3x+6and 3y = 4x+1bethree Q. 14.

tangent lines to the circle (x — h) + (v k) =
Thenh + kis equal to :

1) 5(1++2) 2 52

@3) 6 (4)

The number of pomts on the curve y = 54x° —

135x* — 70x° + 180x% + 210x at which the normal
lines are parallel to x + 90y + 2 = 0is:

® 4 2 2 )0 @3

Q. 15.

-2

If ay=—s——
" 4n® —16n+15

a; + a, + ... + ay5is equal

to:

2w w5
M 1y @5 637 @y

If tan15° +

—t + tan195° = 24,
tan75° tan105° an g

then the value of (u + 1) is:
a
1 2 (2) 4-2\3
3
3) S—Eﬁ @) 4
If the solution of the equation log . , cot x +

4logg,ctanx =1, xe [O,gj, is sin”! [OHZ\/E],

where a and B are integers, then a. + f is equal to:

@® 5 (2) 6 () 4 @3

Let the system of linear equations
x+y+kz=2
2x+3y—z=1

Ix+4y+2z=k
have infinitely many solutions. Then the system
k+x+@Rk-1y=7
2k + I)x + (k + 5)y = 10
has:
(1) infinitely many solutions
(2) unique solution satisfyingx —y =1
(3) unique solution satisfying x + y =1
(4) no solution
The line [; passes through the point (2,6,2) and
is perpendicular to the plane 2x + y — 2z = 10.
Then the shortest distance between the line ;

and the line x+1 y—+34 % is:
13 19
@) 3 2 = 3 7 49

m n
Let A = (p qj,d= |A] #0and |A - d(Adj A)]|

= 0. Then
(1) 1+d—m2+q2 @ 1+d*=(m+q)°
@) A+d*=m’+q @) (Q+d’=(m+q)°

If [t] denotes the greatest integer < f, then the

value of Mflzxze[xh[xs]dx is:
e

M -1 (2 ¢-1 @) f-e @ e-e
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Q.16. Let a unit vector /O? make angles a, B, y with Section B
the positive directions of the co-ordinate axes
. . 1+iz
0X, OY, OZ respectively, where B e (O,gjlf op Q2L Let z =1+ iand z-= Then
z(1-z)+—
is perpendicular to the plane through points 12 1-2) z
(1,2,3), (2,3,4) and (1,5,7), then which one of the ;arg(zl) is equal to
following is true ?
i i Q.22. If A < A, are two values of A such that the angle
1 6(05) andy e (O'E] between the planes Py: 7.(3 —5j+k) = 7 and
I b e A A . .4 2.6
2 o G(O/Ej andye [E,Rj Py 7.(Mi+j—3k) = 9issin (5] then the
G) o E(E,TE) andy E(E,TC) square of the length of perpendicplar from the
2 2 point (381, 101,, 2) to the plane P, is
n . Q. 23. Let o be the area of the larger region bounded by
(4) o€ (—,n) andye (O,—] the curve yz = 8x and the lines y = x and x = 2,
2 2 which lies in the first quadrant. Then the value of
Q.17. The coefficient of o0 in(1+ 0+ x 1+ 0+ 3ais equal to
4 500 .
i (15:;) v “.5.03_ s 501 500 Zw (@) + (2n=1)(n) =ae+ b +c
(1) "G 2) T Cx0 B) TG () TGy Q.24. Let Ly (n!)((2n)) e
Q.18. Let the solution curve y = y(x) of the differential o 1
equation whereq, b,c € Zand e = ano 0 Thena®~b +
dy 3x° tan!(x%) x® —tan'x° cis equal to
e 3 Y =2xexp 3 Q. 25. If the equation of the plane passing through the
(1+x%)2 (I+x7) oint (1,1,2) and perpendicular to the line x — 3
x’) p 7 perp u Y
. . ) +2z2-1=0=4x-y+zisAx+By+Cz=1,
pass through the origin. Then y(1) is equal to : then 140(C — B + A) is equal to
447 1-n Q.26. Number of 4-digit numbers (the repetition of
1) exp 42 2) exp 42 digits is allowed) which are made using the digits
A 1,2,3 and 5 and are divisible by 15, is equal to
n- 4-x
@) eXP[ J @ ex [ j .
42 5 i 442 Q.27. Letf'(x)= 3x+2,xeR—{—3}
Q.19. If the coefficient of x” in the expansion of 2x+3 2
15 . _ A -1
[ e+ }/3] is equal to the coefficient of x~*° Forn 22, define f'(x) = f of f* (x)
bx If f5(x)=“x+b,gcd(a,b)=1,thena + bis equal to
15 bx+a
in the expansion of (uxl/ 3 ——3) , where a and Q.28. The mean and variance of 7 observations are
. x 8 and 16 respectively. If one observation 14 is
b are positive real numbers, then for each such omitted and a and b are respectively mean and
?;;lerlfd Paalr (a,b): @ ab=1 variance of remaining 6 observations, then a + 3b
av = av = — 5is equal to
@) a=0 @) a=3b Q.29. LetS = {1,234,5,6}. Then the number of one-
Q.20. Supposef:R — (0, »)be a differentiable function one functions f: S — P(S), where P(S) denote the
such that 5f(x + y) = f(x) . f(y), V x, y eR . Iff(3) = power set of S, such that f(n) c f(m) where n < mis
5
320, then ano f(n) isequalto: Q. 30. % x ———dt is equal to
x>0x°0 % 41
(1) 6875 (2) 6525  (3) 6825  (4) 6575
Answer Key
Q. No. Answer Topic Name Chapter Name
1 1) Straight line Coordinate geometry
2 4) Equivalence relation Relations and functions
3 (4) General rule Probability
4 4) Vector triple product Vector algebra
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No. | Answer Topic Name Chapter Name
5 (3) Tautology Mathematical Reasoning

6 () Maxima and Minima Application of derivative

7 4) Circle Conic Section

8 1) Application of derivative Coordinate Geometry

9 3) Special series Sequences and series
10 (4) Trigonometric values Trigonometry

11 3) Trigonometric equation Trigonometry

12 3) Ssystem of equations Matrices and Determinants
13 “4) Shortest distance between lines Three dimensional geometry
14 (4) Adjoint Matrices and Determinants
15 3) Definite integral Integral Calculus

16 3) Direction ratios Three dimensional geometry
17 (2) Coefficient of a term Binomial theorem

18 4) Linear differential equation Differential equations

19 2) Coefficient of a term Binomial theorem

20 (3) Differentiable function Differentiability

21 [9] Argument Complex numbers

22 [315] Angle between the planes Three dimensional geometry
23 [22] Area between the curves Integral calculus

24 [26] Special series Sequences and series

25 [15] Equation of plane Three dimensional geometry
26 [21] General rule Permutation and combination
27 [3125] Differentiable function Differentiability

28 [37] Mean, variance Statistics

29 [3240] Number of one one fuctions Relations and functions

30 [12] Leibnitz rule Integral Calculus

Solutions

Section A

Option (1) is correct.
In AODA, ZOAD = 180° ‘[%*%) =
T OB
Lotan— = —
6 OA
1 b D
=> === n/
\/5 a \ /6,

o
<&

=a= 3 (i)
1
Area of AAOB = Eﬂb
98
=

3 :lab
2

= zx%ﬁzﬁbz

19
3

From (i) = a° = 3>

[from (i)]

P ..(ii)

196
x

2_ 3x22 =19
a 3

196 2x196 392
NOW,aZ—b2=196—T= X3 :T

2. Option (4) is correct.
For symmetric
Given that (4, b) € R then (b, a) € R and
(b, ¢) e Rthen(c, b)) e R
So, for symmetric, we added (b, a) and (c, b)
For transitive
Since, (4, b) € Rand (b,a) € R= (g, a) eR
(b,a) e Rand (a,) eER= (b,b) e R
(c,b) eRand (b,c) e R=(c,c) e R
(c,b) e Rand (b,a) e R=(c,a) e R
+(c,a) € Rthen (g,¢) eR
So, minimum number of elements = 7.
3. Option (4) is correct.
Total possible outcomes = 6°

Product of otucomes is positive if
Case 1: All numbers are positive
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P (Product of the outcomes is positive)

_s 3j5
_ Cs(é

Case 2: 3 times positive and 2 times negative
P (product of the outcomes is positive)

3,532
- ()&
3\6) \6
Case 3: 1 time positive and 4 times negative
4
- (o)e)
6/)\6

3Y’ 3 (2Y
~. Required probability = 5¢, (gj +5C, (gj (,j

4

(el

5

:(gj L1027 x4 £ 3x16
6 6’ 6’

1563 521
6> 2592

Option (4) is correct. B B

Given that |fi|=1,d=ab—-1,bf=12 and ¢7=0
Now, &x(ixb)=(c.b)i-(c.a)b

=12i - [¢.(ab — )b

=12 —[a(G.b) - (E.7)]b

=12i —[120.— 0]b

=124 —120b = 12[d — ab]

cd=ob-n=>d-ab=-1

()

Sli-ab|=1 ..(ii)
So, |éx(ixb)|=12|d—ab| [From (i)]
=12 [From: (ii)]
Option (3) is correct.

For,S;:(pvg=r<e@p=r)

<
<
wn

i

pvq| (pvg=r | p

=

o S G
ol s I B e o Bl s B I B S
MM T A
S U R [ R
HHmam A
HHaa AT AT A
HamAaa 394

.. S;is not a tautology.

ForS,:(pvg =ne((p=>rvig=r)

gl r|pvg| pvg | Atp | B:g | AvB

w1
N

e 4 A <

sl i N e s e s e |
o I R R
e I U e
Sl
Z
HHaH A g
S amaaam Al
Z
HHaHAaH 3w
HHama A

. S,is not a tautology.
Option (2) is correct.
Since P (i, k) lies on x = 4y2
s h= 4k (i)
PQ = J(l1—0)? + (k -33)? = 1 + k* — 66k + (33)*
PQ” = 16k* + k*— 66k + 1089
d(PQ?
R (dk )
= (k1) (64k* + 64k + 66) = 0
=>k-1=0=k=1
+(PQ’)
dk*

2pA2
So,(dPQ] =192+2=194>0
k=1

=64k +2k-66=0

=192k% +2

dk?

.. Distance is minimum when k = 1.

Lh=4¢=4

So, P(4, 1)

Given parabola is y* = 4 (x + v)

y2—4y = 4x:>(y—2)4= 4(x+1)

Directrixisx + 1 =-1=x=-2

Distance of P(4, 1) from the direction x = -2
4+2

Ng

AG,7)
Option (4) is correct.
LetAB:y=x+ 2 ..(i)
BC:4y=3x+6 ...(ii) .
AC:3y=4x+1 ...(iii)
B(-2,0) C(2,3)

On solving equations (i) and (ii)
wegetx =-2,y = 0ie, B(-2,0)
On solving equations (ii) and (iii)
wegetx =2andy = 3ie, C(2 3)
On solving equations (i) and (iii)
We getx =5andy = 7ie., A{5,7)

AB=./(5+2) +(7-0)* =/49+49 =72
BC=4/(2+2)*+(3-0)> =16+9 =5
AC=4(5-2+(7-3)%=9+16 =5

Incentre of triangle is (%, k)
B (ux1 +bxy +cx; ayy +by, +cy; j
at+b+c ' a+b+c

5+5+742 5+5+72
(14JE+15 21J§+35J

_[5(—2)+2x7ﬁ+5x5 5x0+3x7ﬁ+5x7]

10+7+2 " 10+72

1442 +15+21Y2+35  35v2+50
104742 10+72

Now, h+k=



10.

Option (1) is correct.
oy = 54x° — 135x* — 70x° + 180x> + 210x

= Z—y = 270x* - 540x° - 210x* + 360x + 210
X

Slope of normal = slope of x + 90y +2 =0

- 270x* —540x% — 210x2 + 360x + 210 = %

90
= 270x* - 540x° — 210x> + 360x + 210 = 90
= 270x* - 540x° — 210x* + 360x + 120 = 0
=9 18 -7+ 12x +4=0
S@r-1)(x-2)Bx+1)(Bx+2)=0
2

=>x =1,2,71,77
373
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. 2 . .2
= sinx = cos“x = sinx = 1 —sin“x

= sin’x + sinx—1 =0
1+J1+4  -1+45
2 2

- sinx = # [ re (Ogﬂ
x = sin’} [_HZ\EJ

La=-landB =5
Now,a +B=-1+5=4

=sinx =

. Option (3) is correct.

Given system of linear equations have infinitely

many solutions.

Numbers of points are 4. 1 1 k
Option (3) is correct. 2 3 -1/=0
. _ -2 _ —2 34 2
Given that &, =y 15 (2n—3)2n—5)
=>16+4)-14+3)+k@B-9=0
_@n=5-(@n-3) 1 1 =10-7-k=0=k=3
(2n-3)2n-5) 2n-3 2n-5

.. Another given system of equations are

Now, a; + ay +.... + a5 dx+5y=7 (i)
-t 1111111 11 1 1 7x + 8y =10 (i)
1 3113153 75 47 45 s 5 o b

1 1 47+3 50 vo#—ie, Lzl

—sit -2 7 8 a, b,

=—+ = =
3 47 141 141

Option (4) is correct.

So, system of equations have unique solution.
On solving equations (i) and (ii)

) " . 1 . We getx = 2andy =3
Given that tan15°+ tan75°  tan105° + tanl95° = 21 which satisfying x + y = 1.
= tan15° + cot75° + cot105° + tan195° = 2a 13. Option (4) is correct.

Since line [, passes through the point (2, 6, 2) and is

= tan15° + tan (90° - 75°) + cot (90 + 15°)
perpendicular to the plane

+ tan (180° + 15°) = 2a

= tan15° + tan15° — tan15° + tan15° = 2a 2x+y-2z=10

11.

= 2tanl15° = 2a = a = tanl5°

Now, a+ 1_ tan15°+
a tan15°

= tan15° + cot15° = 23 +2++/3

=4

Option (3) is correct.

Given that log , cotx + 4log;,  tanx =1

= logcosx (C.Osxj + 410gsinx [ Slnx) =1
smx C

0s X

= log s, €Os x —log., sinx + 4 [log,. sinx

—logg., cosx]=1

4 =1

=>1-log. e, sinx+4————=
10g o5, SIN X

Letlog.,,,sinx = ¢
:>t+%=4:>t2—4t+4=0

=S (t-2=0=t=2
= 1l0g o5, SiNX =2

iy =20 +6]+2k

El =2i+ ] 2k

-+ Equation of another line is
x+1_y+4 _z

2 3 2
dy=—i—4];by =21 —3] +2k

iy —d; =-3i —10] - 2k
ik

byxby=2 1 -2|=-4i-8j-8k
2 -3 2

| (@, _ﬁl)'(gl x Ez)|

Shortest distance = =
|by xb, |

| (=31 =10 —2k).(~4i — 8] —8k) |
V16 + 64 + 64

_[12+80+16] 108 _

J144 12
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14. Option (4) is correct.

o[t o]
v A= =lAl= =mq—-n
P q P q mw

sod=mg—np
) m n qg -n
Now, A - d(Adj A) = L} q}—d{ }

-p m

m—-dg n+dn

=
p+pd q-dm

()

m—dg n(l+d)
p(+d) q-dm|
= (m- dq)(q dm) np(1+d) =0

= mq- dm—dzg+dzqm—np(1+d)

= mq- dm* - dq +dqm (mgq - d) (1 + d)*
=mg - dm* - dq +dqm mq + 2mqd

=|A-d(AdjA)|=

+ mgd® —d (1 + dy*

=d (1 + d’=dm’ + dg* + 2mqd
=d 1+ d?=dm + q*+ 2mq)
= (1 +d)*= (m + g)°

15. Option (3) is correct.

Letl = 3e=1) szze[x“[xs]dx
e

_3(e *1)szze1+1x3] dx

==

:Mwﬁxze[xﬁdx
e
Let ° = t = 3x%dx = dt
whenx =1thent=1
and when x = 2thent =8

. 3(6—1) 8 [t
..I:lee dt
=(e— 1)“12 edt + Ijezdt + I;eSdt
5 4 6 5 7 6 8 7
+I4e dt+_[se dt+_|'6e dt+_[7e dt}
=@e-D[e@-1)+B-2)+4-3)+e'(5-4)

+e(6-5)+°(7-6) + ' (8-7)]
=(-1) [e+eZ+e3+e4+e5+e6+ e7]

(_1){e(e 11)} S

16. Option (3) is correct.

Direction cosines of (/)_13 are coso, cosP, cosy and
2 2 2
cos“a + cos B + cosy =1
i j k
Normal vector of plane = [(2-1) (3-2) (4-3)
1-1) (b-2) (7-3)

ik
=1 1 1|=i-4j+3k
03 4

.. Direction cosines of normal plane are

ey

&‘

17.

18.

.. Direction cosines of QP

lmmal [

T T
H ,oe|—,n|andye|=,n
ence (2 ) Y [2 j

Option (2) is correct.
A+ +x1+ 0"+ 21+

(1 +x)™™ [(li‘xjsm - 1}

X
1+x

(14 Y

(14 )P %
-1

1+x

§0L_ 4501

498

=1+x

. . 301 . . . . 501
~. Coefficient of x™ in given expression is

501
Cano
Option (4) is correct.
Given differential equation is

3 1.3
x°—tan x
dy 3x°tan”'(x%) s
_ T+x
5y =2xe
(1+x°)2
5, -1.3
’st tan 3x dx
IF = e (1+x°)2
x2
-1.3 —
Lettan  x" =t = Fdx =dt
1+x
3
B x°t at
“IE = e V1+x°
ttant
— dt _[ttant
—e J‘\/1+ta1r12t ¢ I sect at
—jtsintdt _ tcost—sint
tan’];\3 x3
= e V1+x° N
Solution is
tan”' x3 x°
y PR «/1+)c6
x®—tan”! x° tan”! x®—x°

:j2xe Vin® o I gy

='|'2xdx=x2 +C

Since it passes through (0, 0)
20=0+C=C=0

Now putx =1
( tan’11—1\ [ IlJ
y\e V2 =l=y eV2 )=1

500

L+ X

Cy Or



19. Option (2) is correct.

20.

) ( s 1 \15
General term of expansion Lax +— J

. bx3
T, =15C, (x5 | L1
bx3

_r

_ lSCra15—rx45—3r b’y 3

r
45-3r——
_ 15Cr alS—rb—rx 3

45-3r-L
3

x — x15

—45-3r-L=15=30=3r+
3 3

=290=10r=r=9

. Coefficient of x> = °Cya®5™’

1 15
General term of expansion [ux3 - 1)3]
X

T,1 = °C, (@)™ (1) 0", ()
15—_7—3r
_ 15Cr ulS—r (b)—r (_1)—rx 3
15—-r _3r
x 3 =x

SN sl S VT

=15-r-9r=-45=10r = 60

~. Coefficient of x° = C,a’b™°
According to question
5C, a8 b = BCya’ b
a’b®
%™’
Option (3) is correct.
Given that 5f (x + y) = f(x). f(y) and f(3) = 320

Putx =3 and y = 0, we get

5f(3) = f3) f0) = f(0) =5
Putx =1andy =1, we get

52) = f(1) f(1) = f(1) (1)
Putx =2andy =1, we get

5f(3) = f2) f(1)

["C, ="C,, |

=12 =1=ab=1

=5x320 = @ [from (i)]
= f(1) = 25 x 320 = 125 x 64

=f1)=5x4=20

=f(2) =80 (From (i)]

Putx =2and y = 2, we get

= 5f(4) = f(2) f(2) = 5f(4) = 80 x 80
f(4) = 1280

Putx = 3and y = 2, we get

= 5f(5) = f3) f2)

fi5) = 32080 5109
5

Zof(X) = f0) + f(1) + f(2) + f(3) + f(4) + f(5)
=5+ 20 + 80 + 320 + 1280 + 5120

21.

22,
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=5(1 + 2%+ 24+ 2°+ 2% + 219
_5((2%)°-1) _5(2”-1)

: = 6825
221 3

The correct answer is [9].

_ 1+iz
zy =

-2+ L (A=i)(1-1-i)+—x 2L
z 1+i 1-1

1+i(1—i)

2 1+i+1

T T
R A .
2

1+i-1

) A—-i)(—)+

1-i
1-42
2+1
T 2i-2+1-i
2
_202+i) _2(2+i) 1-3i
-1-3i  1+43i 1-3i
_ 2(2-6i+i-3i*)  -2(5-5i)
N 1-92 10

241

R
2

-1+

—l‘ n 3n
e P L
1

argz; = T— tan_l 1 1

12 12 3n
Now, —arg(z;)=—x—=9
b1 n 4

The correct answer is [315].

by =3i=5]+k;by =i + -3k

Note: Angle between planes is 6

bib, _(3i-5j+k).(ri+]-3k)

0.C0S0=——=
[0 |16,]  J9+25+1VA% +1+9
3L-5-3 3-8

= cos0 =

B2 10 3BVR2 410

= 1—sin29—ﬂ
V35412 +10
(206 __(r-8y
5 35(1% +10)

1 9A2-481+64
S
25 35(2%+10)

= 702+ 70 = 5 (9% — 48}, + 64)

=192-120A + 125 =0
25

=>A=5—
19

25
SAy=—,Ay =5
1779772

. Point (381, 10%,, 2) = (50, 50, 2)
.. Distance of point (50, 50, 2) from plane P, : 3x — 5y
+z-7=0

=‘150—250+2—7‘ _ 105 _335

(v Ay <2y)

J9+25+1 | 35
= d* =(335)* =315
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23. The correct answer is [22].
Y. y=x

Area = ]f 2~/2~[xdx - fodx

of 2T 127
= a=22x2| x2 |
3 ) 2 5

4*/—[8x2f 24/2]-[32-2]

4*/— x14+/2 - 30_1172—30_2732

Now, 3a = 3.% =

24. The correct answer is [26].

$ n*((2n)!) +(2n-1)(n!)
) (n))((2n)!)
o 13 | _ |
=2 <Z!)(;é?i?) ’ (ji}t)((lz)g!'))
S Se S
,in;n_ll;llio(;:)!_nwo(zln)!
=i2 (:jzl)fé (nil)!+§:1 (2n171)!_§0(2n).'
nzz(rzn 2)2;3 i(n 1)! iZn 1! ,;E)(Zn)'
:g(n—13)!+3§(n 2)! gn 1)! ,,il(an—l)!
_nzoan)'

(1 1 1 )
=e+3e+e+| —+—+—..
1 3! 5!

{oged-) e

S (R W S U S
12t 3! 4!

_ 1 b
l-5e——=ge+=+c
e e

=be—e

a=5b=-landc=0
Now,@*—~b+c=25+1+0=26

25.

26.

27.

The correct answer is [15].

Direction vector of line

A A A

ik
b=|1 -3 2/=—i+7j+11k
4 -1 1

.. Normal vector of plane = ~i +7]+11k

Equation of plane is
[F=(i+j+2k)].(-+7j+11k)=0

= (xi + 1]+ 2k)(~i + 7] +11k) = (<147 +22) =0
=>-x+7y+11z=28

X7y Hz
28 28 28
1 7 1
- = 140| ———-—
Now, 140 (C-B + A) (28 28 28)
:140><i:15
28

The correct answer is [21].

Since number is divisible by 15. So it is divisible by
3and 5.

Since number divisible by 5, then unit place must
have 5.

For divisible by 3, the sum of digits is divisible by 3.
3!
Number of ways of digits (1,1, 2, 5) = BN =3

3!
Number of ways of digits (1, 3, 3, 5) = oY 3

3!
Number of ways of digits (1, 1, 5, 5) = ETh 3

3!
Number of ways of digits (2, 2, 3, 5) = 51

Number of ways of digits (2,3,5,5) =3! =6
3!
Number of ways of digits (3, 5, 5, 5) = oY =3

Total numbers =3 +3+3+3+6+3=21

The correct answer is [3125].

Given that f'(x) = Bi:; xe R_{_?3}
and f"(9) = f(f"" ()

3x+2
P =rren =1 (2]

(3x+2)
3 2
B (2x+3 T Br12
2[3x+2j+3 12x +13
2x+3
13x+12]
3 Y7 _ 0
13x +12
73(12x+13j+2763x+62
62x + 63

2(13x+12j+3
12x+13



28.

29.

4 _fy g3 o 63x + 62

Fo= 1Py = {2
63x + 62

3(62x+63)+ 3134312

2(633{4—62)+ 312x +313

621+ 63
5 1, (4 1 313x + 312]
x)= x))=f| >
Pe= it - e
3(Mj )
_\B12x+313
Z(Mj 13
312x+ 313

_ 1563x +1562 ax+b
1562x +1563 bx+a

= a = 1563 and b = 1562
So,a + b = 1563 + 1562 = 3125.

The correct answer is [37].

Since, mean of 7 observations is 8.
.. Sum of observations = Zx; =7 X 8 = 56
New sum of observations = 56 — 14 = 42

New number of observations =7-1=6
42
New mean (a) = i 7

*x?
Variance = W’—(Mean)2

2

—16=25 (g

7

2
2 164 64=80
7

= ¥x7 = 560
New, 2x;* = 560 — (14)* = 560 — 196 = 364

. New Zx? 5
New variance = 6 (New mean)
:b:ﬁ—w)z 182 g B

6 3 3

Now,a +3b-5=7+35-5=37

The correct answer is [3240].

n(S) =6

P(S) = {9, {1}, {2} ... {6}, {1, 2}.... {5, 6}, ....
{1,2,3,4,5, 6} = 64 elements.

Case 1:

f(6) = Si.e., 1 option

f(5) = any 5 elements subset A of Si.e., 6 options

f(4) = any 4 elements subset B of Ai.e., 5 options

f(3) = any 3 elements subset C of B i.e., 4 options

f(2) = any 2 elements subset D of C i.e., 3 options

f(1) = any 1 element subset E of D or empty subsets

30.

JEE (MAIN) Solved Papers [\l .y (et

i.e., 3 options

Total functions = 1080

Case 2:

f(6) = any 5 elements subset A of Si.e. 6 options
f(5) = any 4 elements subset B of A i.e. 5 options
f(4) = any 3 elements subset C of B i.e. 4 options
f(3) = any 2 elements subset D of C i.e. 3 options
f(2) = any 1 element subset E of D i.e. 2 options
f(1) = empty subseti.e., 1 option

Total functions = 720

Case 3:

f(6) = Sie., 1 option

f(5) = any 4 elements subset A of Si.e., 15 options
f(4) = any 3 elements subset B of A i.e., 4 options
f(3) = any 2 elements subset C of B i.e., 3 options
f(2) = any 1 element subset D of C i.e., 2 options
f(1) = empty subset i.e., 1 option

Total functions = 360

Case 4:

f(6) = Si.e., 1 option

f(5) = any 5 elements subset A of Si.e., 6 options
f(4) = any 3 elements subset B of A i.e., 10 options
f(3) = any 2 elements subset C of B i.e., 3 options
f(2) = any 1 element subset D of C i.e., 2 options
f(1) = empty subseti.e., 1 option

Total functions = 360

Case 5:

f(6) = Si.e., 1 option

f(5) = any 5 elements subset A of Si.e., 6 options
f(4) = any 4 elements subset B of A i.e., 5 options
f(3) = any 2 elements subset C of B i.e., 6 options
f(2) = any 1 element subset D of C i.e., 2 options
f(1) = empty subset i.e., 1 option

Total functions = 360

Case 6:

f(6) = Si.e., 1 option

f(5) = any 5 elements subset A of Si.e., 6 options
f(4) = any 4 elements subset B of A i.e., 5 options
f(3) = any 3 elements subset C of B i.e., 4 options
f(2) = any 1 element subset D of C i.e., 3 options
f(1) = empty subseti.e., 1 option

Total functions = 360

Hence, number of one-one functions = 3240

The correct answer is [12].
48 x 0
lim — dt| — form
4 IO ©+1 (0 j

x—=0 x
Using L Hospital Rule

x3

x®+1 12

3 =lim -
4x =0 x° +1

48

=lim =12.
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