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MATHEMATICS

SECTION - A
Multiple Choice Questions: This section contains 20

multiple choice questions. Each question has 4 choices
(2), (2), (3) and (4), out of which ONLY ONE is correct.

Choose the correct answer :

2
1. tant 2X +cot™t 1-x _Ix e[-1 1]
1-— X2 2x 3
. . 4 .
Sum of all solutions is o —— then a is
J3
(1) 1 (2 2
3) -2 4) V3
Answer (2)
)
Sol. tant 2x +cot™t 1-x _I
1-— )(2 2X 3
Forx <0,
2tantx +2tan x4+ 1 :g
— 4tanlx = 2
3
o Xx=—e
J3
For x>0,
4tantx =L
3

T
= X=tan—=2-+/3
12 J_

1 4

N

2. Mean of a data set is 10 and variance is 4. If one

Sum =2-3-

entry of data set changes from 8 to 12, then new
mean becomes 10.2. Then new variance is

(1) 3.92 (2) 3.96
(3) 4.04 (4) 4.08
Answer (2)

Sol. Let number of observations is n
(10.2)n=10n -8 + 12
= (10.2)n=10n+4
= |n=20

For earlier observation set

2
Zi _ (10)2 =4
20
¥ x? = (104)(20) = 2080
After change

(inz) — 208082 +122

new

= 2160

New variance = % - (10.2)2

=108 — (10.2)?
=3.96
3. Iy =(1+x)(x%+ L)(x*+ 1)(x® + 1)(x! + 1), then

y" —y'is, when x = -1

(1) 496 (2) 946
(3) —496 (4) —946
/ﬂnswer 3)

Sol. y = (x + 1)(x2 + 1)(x* + 1)(x® + 1)(x16 + 1)
Multiplying and dividing by (x — 1) we get

atx=-1,y=0
y(x—-1)=x%2-1
Diff. on both side

y'(x—1)+y=32x% ...(i)
atx=-1
y'(-1) =16

Diff. (i) on both side
y'(x=1)+y +y =32 x 31x%°
substitute x = -1
y''(-1) = -480
y'(-1) -y'(-1) = -480 — 16

= -496
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4.

The logical statement (p A ~q) — (p > ~q) is a
(1) Tautology

(2) Fallacy

(3) Equivalenttop v ~q

(4) Equivalenttop A ~q

Answer (1)

Sol.

(pA~q) = (p—>~0)
=(PA~0) > (~pVv~0)
=~(pA~q) v (~pv~q)
=~pvav(-pv-~q)
=~p v T=T (Tautology)
If a is the coefficient of x'° - " in expansion of
10 2
(1 + x)20 then Zr3 (i] is
r=1 81
(1) 390
(3) 485

(2) 1210
(4) 220

Answer (2)

Sol.

_mrg( 101 ‘(11—r)!(r—1)!]2
~ & rno—-r)y 10!

10 _\2 10
= r3[11 r] = r(11-r)?

r=1 r r=1

10
=Y r?(11-r)
r=1

10 10
:112r2 —Zr3

r=1 r=1

_11(10-11-21}(10-11)2
6 2

=(11)235-(11)?- 25

= (11)2x 10 = 1210

1+2-3+4+5-6+....3n—-2)+(83n-1)-3n
\/2n4+3n+1—\/n4+n+3

lim

n—oo

is equal to

1) %(\/5+1) @) g(ﬁu)

3) @) 242

2
32

Answer (1)

Sol.
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n

D> ((Br-2)+(3r-1)-3r)

It =L
n—o \/Zn4 +3n +1—\/n4 +n+3
n
>3(r-1)
It r=1

n— \/2n4 +3n—1—\/n4 +n+3
3@(\/%4 +3n—1+\/n4 +n+3j

n—o (2n4+3n—1)—(n4+n+3)
3
= E(\/E-i-l)
7. Iflz—z|P+|z-2z, =z, -z,|*whenz =2+ 3iand
z, =3+ 4i, then locus of z is
. . . 1
(1) Straight line with slope -5
(2) Circle with radius —
V2
(3) Hyperbola with eccentricity 2
(4) Hyperbola with eccentricity g
Answer (2)
Sol. P
90°
A(z)) B(z,)
So Locus of P is circle whose diameter is AB
AB =2
. . 1
Radius of circle = —
2
2X . 1
8. f(X)=|—————dx if f(3) = —[In5—|n6],
J.(x2 +1)(x2 +3) 2
then f(4) is
1
Q) E[Inl? —In19]
1
(2) E[Ile—Inl?]
(3) In19 —In17
(4) In17 —In19
Answer (1)
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- -t —Xat 2
Sol f(X =J‘2—de = -eXe |())( +e Xe %
(x2+1)(x2+3) 9
= —eXe ¥ -1)+e X(e”-e¥)
Letx?>=t  ox
oxdx = dt = —-1+e” +e -1
f dt =e? XX -2
(t+1)(t+3) eX(1-e2); X>2
_1J-(t+3)—(t+1)dt f(x)={e? ™ +eX—2; 0=<x<2
S 27 (t+1)(t+3) e (e2-1); x <0
:%[In|t+1|—ln|t+3|]+% For x> 2
f(X), = €2—1
1 2 2 C
=[N sai-ingx® < 3]+ = For 0 <x <2
1 fi(x)=-e’*+eX =0 > eX =X s eX=e?=x=1
f(3)==[In5-In6]
2 f(x)=2e-2=2(e-1)
Liins-in6] = X[in10-1n12]+ £ HUR S
2 2 2 _
f(x),,=€*—1
= C=0
1
() :%[In Ix2+1]-In|x2+3 |J 10. IFf(x)=xP+ 3, g(x) = ax + c. If (g(fx))™" = (%7}3
then fog(ac) + gof(b) is
f(4):£[ln17—ln19] g(2e) *+ gof(b)
2 (1) 189 (2) 195
2 (3) 194 (4) 89
_ X7 . .
9. If f(x) _E|;e dt, then the minimum value of f(x) | , . (1)
— b
is equal to Sol. g(fx) =a(x* + 3) + c.
i 1 1
(1) 2(e-1) 2) 2(e +1) L _[x-3a-cTe _(x-7)s
3) 2e—1 @) 2e+1 (9(F() " =|— =1
Answer (1) —~ a=2
Sol. Forx>2 b=3
2 c=1
f(x)=[e*dt -
0 gx)=2x+1
2 f(x)=x3+3
- )
0 Now fog(2) + gof(3)
= e(l-e? =128 +61
Forx<0 =189
2 11. Term independent of x in expansion of
f)=[e™dt =e™*e'ff =e*(e*-1) 1 5
2 .
0 [2x+——7xj is
NG
ForO<x<2
, (1) 1372 (2) 2744
X
f(x) = j et dt + j el ™ dt (3) —13720 (4) 13720
0 X Answer (3)
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Sol. %(sz +1- 7x9)5 - %(u x8 (2—7x))5
X X

Term independent of x = coefficient of x3% in (1 + x8
(2 -7x))°

4
= coefficient of x in °C, (x8 (2- 7x))

5C4 coefficient of x3 in (2 — 7x)*

5C44C (2)(-7)°

=-13720
1 log,y logyz
12. Thevalueof A= Iogyx 2 Iogyz then |ad]
Iogzx log,y 3
(adj A?)| is
(1) 6 (2) 48
@) 4° 4) 28
Answer (4)
1 log,y logyz
Sol. A= Iogyx 2 Iogyz
log,x log,y 3
logx logy logz
|A|=ﬁlogx 2logy logz
X z
ogxlogyleg logx logy 3logz
111
A= 2 1
11 3
|Al =2
|adj (adj A?)| = |A]®
=28

13. Sum of two positive integers is 66 and p is the
maximum value of their product

S= {x eZ, X(66—x)> E;—“} x=0 then probability

of Awhen A={xeS;x =3k, xeNj}

) )

W

3) (4)

Wk, DR

Answer (3)
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Sol. p=33x33=1089
x(66—x) > 605
X2 —66x +605<0
X e [11,55]
Favourable set of values of x for event A
={12, 15, 18, ......54}

p(ay-15 1
45 3
14. Let L1:X_3:y_2=2_1 and
2 3
I_2:x—1:y—2:z—3

1 2 3
and direction ratios of line L, are <1, -1, 3>. P and
Q are point of intersection of L, and L, and L, and

L, respectively. Then distance between P and Q is
10 8
(1) 6 (2) S11

(@) Vi @ T

Answer (3)

~S0l. Ls

PQ =AB
Let A(3, 2, 1)
Equation of line AB:

x-3 y-2 z-1
1 -1 3

=k (keR)

= X=k+3,y=-k+2,z=3k+1

Let coordinates of B(k + 3, =k + 2, 3k + 1)
BliesonlL,

B(A+ 1,20 +2,3L+3)
k+3=A+1=>A-k=2
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15.

2-k=2r+2=21+k=0
= k=-2)\
= 3A=2

= k:g
3

3(5,25]
3 3

s CRGE

-2 JHi-PQ

If a=—i +2j+Kk is rotated by 90° about origin
passing through y-axis. If new vector is b then

projection of b on ¢ =5i + 4] + 3K is equal to

1)

glw ug|lo

(2)

@) —=

4) —

Answer (1)

Sol. b=Aa+yj

= (M1 + 2]+ K)+ 1)

b-a=0

(Aa+p)a=0

6 +2u=0

p=-=3\
b=xa-3])=r=i—]+K)
=42

Projection of b on ¢ :|5-é|

_ \/5(_?_ J:‘+|2)(5ih+4j:\+3l€)

_ 5
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Given d—y:X(1+ xy2(1+lnx)). If y(1) = 3, then

dx x

2
3

the value of yT() is

1 1

= @ ——
43+271In3 43+271In3

9 1
4 >—aa
59-162(1+In3) 27-431n3

1)

®3)

Answer (3)

17.
18.
19.
20.

tx2 = j—2(1+ In x)xzdx

3 2
tx2 = —2|:(1+|nX)X——jX—dX:|+C
3 3

3 3

X X X :
~ —2{?(1+Inx)—?}+c (i)

Now putting x =3, ¢ =g in (1)

i=—2(9(1+|n3)—3)+g

y2
:%—B@HM)

y? 9

9~ 59-162(1+In3)
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SECTION - B

Numerical Value Type Questions:
contains 10 questions. In Section B, attempt any five
guestions out of 10. The answer to each question is a
NUMERICAL VALUE. For each question, enter the
correct numerical value (in decimal notation,
truncated/rounded-off to the second decimal place; e.g.
06.25, 07.00, —00.33, —00.30, 30.27, —27.30) using the
mouse and the on-screen virtual numeric keypad in the
place designated to enter the answer.

This section

21. Consider the set S ={1,2,3,5,7,10,11}. Number of
subsets of S having sum of its elements equal to
multiple of 3, is equal to.

Answer (44.00)

Sol. Out of the given numbers one is 3k type and 3 of 3k
+ 1 type and remaining three are 3k + 2 type.
Number of subsets with 0 elements = 1

[Considering the sum of elements of empty
set equal to zero]
Number of subsets with 1 element =1
1 of 3k type
Number of subsets with 2 elements
1 of (3k + 1) type + 1 of (3k + 2) type =9
Number of subsets with 3 elements
1 of 3k type + 1 of (3k + 1) type + 1 of (3k + 2)
type =9
3of(Bk+1)type=1
3of Bk +2) type=1
Number of subsets with 4 elements
1of 3ktype + 30of 3k + 1) type =1
1of 3ktype + 30of (3k + 2) type =1

JEE (Main)-2023 : Phase-1 (25-01-2023)-Morning

Sol. Type Numbers
5k 5,10, 15, 20, 25
5k +1 1, 6,11, 16, 21
5k + 2 2,7,12,17, 22
5k + 3 3,8,13, 18,23
5k + 4 4,9, 14,19, 24

23.

(a, b) can be selected as
I 1of (5k + 1) and 1 of (5k + 4) =2 x 25 =50
II'1of (5k + 2) and 1 of (5k + 3) =2 x 25 =50
[l both of the type 5k = 25

Total = 125

If log, (920“4 +13) ~log, (320‘—4 .g+1j =2.

Then maximum integral value of B for which
equation.

X2 —((Za)z X)—Z(a+l)26 has real roots is

Answer (06)

So

l. log, (92“‘4 + 13) —log, (3“‘4 -g+ 1) =2

sl WIS

—4
X ~§+1
2

Let 320-4=t
t?+13=10t+4
t?-10t+9=0

t=9,1
= a=3,2
Now equation will become
x2—25x+25=0
has real roots

D>0
2 of Bk + 1) type + 2 of (3k +2) =9 252 425030
Number of subsets with 5 elements o5
1 of 3k type + 2 of (3k + 1) type + 2 of (3k + 2) = BST
type =9 Max integral value = 6
Number of subsets with 6 elements o4,
3of3k+1type+3o0f3k+2type=1 25.
The setitself = 1 26.
Total = 44. 27.
22. Ifa,b € [1, 25], a, b € N such that a + b is multiple 28.
of 5. Find the number of ordered pair (a, b). 29.
Answer (125) 30.
aua a a
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