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MATHEMATICS
1. Find the remainder when 5°° is divided by 11.

Ans. (9)

Sol. 57 =5022+3)"=5(22+3")
Now 3% =3".(3)=81.0242+1)°=81.(11L+ 1)
L5 =11 +5%x81=11L+5x (77 +4)
=57 =11L+9

.. Remainder is 9

1 0 O
2. IfA=|0 4 2 |, then sum of all diagonal elements of (A + D'
0 6 -3

Ans. (4097)
1 0 O 1 0 O I 0 O
Sol. A=|0 4 2|10 4 2|=|0 4 2
0O 6 -3/|0 6 -3 0 -6 -3
= A’=A
so, (A+D'"="Col + "Cd + ''C, A7+ o + e AT
=1+ A[MC +@ + "Cpl =%+ A2
str(A+ D' =34 2 = 1)x 2= 4097
3. Consider two statements S;(p = @)V (Vv ~p)and S> : (=p\.q) A (~q V p), then
(1) S; and/Sy are tautology
(2) S, is not tautology and"Sz is contradiction
(3) S; is not tautology and S, 1s*not contradiction
(4) S; is tautology and S, is not contradiction
Ans. 4)
Sol. Si:(p=>q@Vv(~qvp=(-pvqgvi~qvp) =t
S2:(pvaAr(~qvp)=(p—>9 A —>Dp)
=> S, is neither tautology nor contradiction

X
4. Range of f(x) = 1[ ]2 ; X € [2, 6) where [-] denotes greatest integer function
+ X

2 2 4 4 55 5 2
o (53 sl olmwn @l

Ans. 4)
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Sol. x€e[2,3),f= 2 > = l,%
1+ 10 5
xe[3.4).f=—> - 33
I+x 17 10
x €[4,5),f= 4 > = i,i
1+ 26 17 |
xe[5,6).f=— =22
1+ 37 26 |
5 5 4 4 3 3 2 2
Sorange is | —,— —,— || —=,—
37726 26 17 17 10 10 5
Range is i 2
37°5
S. If four consecutive positive terms are in GP whose sum is 126 & product is 1296 then find sum of
all possible common ratio of these GP.
Ans. (7)
Sol. Let terms are 2 , a ,ar, ar’
o

product 2 % 2 xarxar’ = 1296.

P
a* = 1296
a=6&a=+6
Sum% +E+ar+ar3:126
r r
Casel:i2 +l+r+r3:21
r T

L+r2+r*+1°

1‘3

=21

L+ +rt+ =21

SEAN AR
At
] ot

£-2t-21=0
(t-3) (t +3t+7)=0
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t=3

r+l=3
r
?-3r+1=0
r:3i\/§
2
Casell :r=-6
£—2t+21=0

(t+3) (E-3t+7)=0

t=-3

r+l=—3
r

F+3r+1=0

o 3445

2

.. there are two possible values of common ratio (ise., rz) and thexe sum is 7

X+ | x|

6. f(x) = e and g(x) = {x

Find area bounded by fog(x) with line 2y— x = 15.

(1) 72

Ans. (1)

1572)
Sol. N

-15

£0) X ; x20
X)=
0 ; x<0

X 3
g(X)={ -
X

g(x)
0

X2

0
2x2-x-15

f(g(x)) = {

:fog:{

x<0
x>0

x>0

x<0

O'%

w |-

172 LY
3) N (4) V.
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2x2—6x+5x-15=0
2x+5)(x-3)=0

3
area:lx15xg+'[ XleS—x2 dx
2 2 a2

2 3PP
:§+l. X—+15x—2i
212 3

4 0
:ﬁ_Fl 24_45_18 :ﬁ_Fl ﬁ :&
4 2|2 4 212 4
. 1 (4 77 .1, . _1 .
7. If sin" o + cos g —tan % =0, then sin™ (sin o) + cos (cos a.) is
16 8 16 8
Dn-— 2) —-m 3) — 4)2n — —
) 17 @ 17 ) 17 ) 17
Ans. (3)

Sol. sinlo=tan™ (EJ —tan’! (éj
36 4

- 1 8
=sin o= tan —

— sinlot = sin! —
17

8
> o= —
17
T P _1 16
. sin” (sin o) + cos (cos OL)=20LZE
8. If|al=+14,|b|=+6.|a xB|= V46 find (a. bV
(1) 38 (2) 48 Qy15 4) 26

Ans. (1)
Sol. (a xb)+(a.b)’=ab’
46+ (a.b)Y’=14x6

(a.b) =84—46=38

9. If \/x2—9 +\/X2—4X+3 = ‘/xz —%xvtg the number of solution are -

(OO 21 (3)2 4)3
Ans. (2)
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Sol.

10.

Ans.

Sol.

11.

Ans.

Sol.
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\/(x+3)(x—3) +\/(X_1)(X_3) _ (SX;%x—js)

= x=3

1
and Vx+3 + +/x—-1 = x—g gives no sol :

/2 2

j ———— dxisequalto
o sin X(1 +cosx)
(1) l (/n3) + l 2)/n3)+ l 3) l (/n 3) 4) l
2 3 3 2 3
@
/2 /2 sec’ X x sec’ * /2 1+tan> *
dx 1 1 2
j — il dx:'[ —| ———= | sec
. X 33X X 2 X
n/3 2s8in—cos” — /3 tan — n/3 tan —
2 2 2 2
X
tan — =t
2
1 2 2!
1+t t
= | Ut =)+ =m (ﬁ) N T
13 2 13 ¥ 2
If £(x) + | (O dt B . then fid 12(8)
L
3
17
Differentiate both side w.r.t. 'x’
P+ JAS T
X 2\/x—|—1
dx x 240x +1
1
—dx
If= eIX =X
X
So solution is y.x = dx
Y '[2\/x+1
2 -1 t3

Y% 2tdt:?—t+6
t

yX = %(X+ D —(x+ D" +c {Given f(3) = 2}

x=3,y=2=6=5 24cme=6-2 =10
3 3 3
so 12f(6) =12 1 l><27—3+§ :E 6+E :E_ﬁ:”
8\3 3 8 3 8 3

1
/m3)+ —
(/n 3) 5

5
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12.  y =f(x) is parabola with focus (—%, Oj & directrix y = — % . Given that

tan"' /f (x) + sin”! /f x)+1 = g, then find number of solution for x.

Ans. (2)

1Y yts
Sol. (X-ﬁ-—j +y = 2 = y=x"+x

_ . T
. tan”! \/x2+x +sin™ (\/x2+x+1) = 5

= cos! (;j +sin”! (\/x2+x+1) .
\/x2+x+1 2

1
= JVxZ+x+1 =

Vx?+x+1
X+x+1=1
x(x+1)=0
x =0 or x =-1 = 2 solutions
13. x+y+z=7
ox+PBy+72=8
3x + 2y + z/= 2023
which of the following is‘incorrect ?
(1) If oo = B = 7 then'equation has nosolution
2)Ifa—2B+7=0and (a, B)# (7, 7)then equation has unique solution
3) If (o, B) =(—1, 4), then the equation has unique solution
(4) There exists (o, ) lying on line x +2y =21 for which system has no solution
Ans. (2)
Sol. A=a-2B +7
A)a=B=7

equation (1) and (2) are x + y+z =7
andx+y+z= 8

7
= no solution

(B) (a, B) # (7, 7) = D # 0 = unique solution
(©) (o, B) = (-1, 4) = D # 0 = unique solution

6




=
EEINIJTEIUQI_E JEE (MAIN) JANUARY 2023 DATE-31/01/2023 (SHIFT-1)

Unleashing Potential

14.

Ans.

Sol.

15.

Ans.

Sol.

16.

Ans.

Sol.

17.

Ans.

Sol.

A bag contains 6 balls. If two balls chosen from bag & found to be black, find the probability that
bag contains atleast 5 black balls.

5 3 6 4
1) — 2) = 3) — 4) —
(D 5 () 5 (3) 5 4) ;
@
4 white & 2 black, 3 white & 3 black, 2 white & 4 black, 1 white & 5 black, O white & 6 black,
5 6
probability = G+ G __ 1o+ 355

2c,+C, 44, 2,400,  1+3+6+10+15 35 7
Find the number of 5 digits numbers which are less than 28000 and are divisible by 3 and 11.

(1) 6070 (2) 7091 (3) 8070 (4) 7080
(B)

5-digit number div. by 3 : {10002, 10005, ...... , 27999}

= 6000 number

5- digit number div. by 11 : {10010, ....... , 27995}

= 1636

5-digit numbers div. by 33 : {10032, ..... , 27984}
= 545 numbers
.. total number = 6000 + 1636 — 576 =7091

2 2

For the ellipse 7+Z_2 =1, minimum distance of any normal from €entre 18, I then electricity of

ellipse is

3 V3 2 2
(1) ) 2) n @) N @ A
@

Minimum distance any norfnal fromcenife’is a < b
so2-b=1'=b=1

2 2

so ellipse is —+y— =

e

Find o for the given data :

i |2 |4 |5 |6 |7 |9

fi |4 |16 |a 15|16 4

If variance is 3.01, find a.  (Data may vary)

(H2 (23 35 4)4
Q)

As we know :

variance = Zgi:i —()_()2

putting the given data in the formula we geto = 5

7
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18.

Ans.

Sol.

19.

Ans.

Sol.

A circle having centre (2, 3) & radius V2 rolls 4 unit upwards on tangent at (3, 2). Let it is C;
circle. Now C; is a circle which is image of C; about tangent. Area of trapezium made by centre
of C; & C; & their foot on x-axis -

(1) 10 + 8+/2 (2) 11 + 82 (3) 11+ 6+2 4) 10 + 6+/2

(2)

3 5

X=2 +(y=-3) =2=2x+y -4x-6y+11=0

Tangentat (3,2)isx-3+y2-2(x+3)-3(y+2)+11=0
=>x-y-1=0

New centre of circle (2+4cos45,3+4sin 45):(2+2\/5,3+2\/§)

Image of (2 +2/2,3+ 2\/5) about tangent is

X—(2-1|-2\/§) _ y—(3_+12\/§) _ _2((2+2\/§);(3+2\/§)_1) =2x %44 2V2,y=5+2V2

Area = %—(4+2)2=6

%(2)(3+2\/§)(1+2\/§)
=11+82

Let R be a relation over the set N x N.and it is defined by (a, b) R(c, d) = ad(b — ¢) = bc (a — d).
Then relation R is

(1) Reflexive, symmetric and Transitive

(2) symmetric, Not Reflexive, and Not Transitive

(3) symmetric, Transitive, and Not Reflexive

(4) Transitive, not Reflexive and not symmetric

(2)

((a, b), (a, b)) : ab(b —a) # ba(a —b)

.. Not Reflexive

Symmetric

((a, b), (c,d)) ad(b—-c)=bc(a—d)

((c, d), (a, b)) cb(d —a)=da(c—Db)

Hence symmetric

Transitive

((2,3),(3,2) e R&((3,2),(5,30)) e R=((2,3),(5,30)) ¢ R
Hence Not Transitive
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