x VIDYAPEETH ACADEMY

aaat w satfaetaa

SINCE 2013 IIT JEE | NEET | FOUNDATION

Head Office: 2nd Floor, Grand Plaza, Fraser Road, Dak Bunglow, Patna - 01
JEE Main 2023 (Memory based)

15t February 2023 - Shift 2
Answer & Solutions

2 22
1. If the term independent of x in the expansion of (x§ + %) is 7315, then || is:

oo®>
WON =

Answer (A)

Solution:

=26 (4) (5)

2(22 )

—3r=0
244 -2r—-9r =90
>r=4

@ Ty = 2C,a* = 7315

4 _ 7315 _

S>a =
7315

= lal=1

2. The value off_zﬁz_’:r4 dxis:
4

0s 2x

A. 3
B. 3n?
c. X
D.
Answer (C)
Solution:

I_f4 xdx —f4 dx

——2 CoSs 2x ——2 COoS 2x




T z dx
=0+--2 2
4 0 2—cos2x

T
Lo sec? xdx

270 1+3tan?x

Now, tanx =t
w1 dt

270 1+3t2

-3,

-50)-5

3. The area determined by xy <8, y <x*andy > 1is:

A. 4In2-=
B. 4In2+2
C. 8ln4—=
D. 8ln4—2
Answer (C)
Solution:

Area = flz(x2 —1dx+ f28 (2 - 1) dx

2
+ (8Inx —x)|8
1

==-x

x3 |
3

:G_z)—e—1)+®m8—8y—@m2—2)

4

=5+ 8In4 -6

=8ln4— =
3

4. I fG)+f (=) = 1-x then f(2) equals:

1
2

5
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3
2
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Answer (B)

Solution:

fO+f(Z)=1-2+@)
Putx =2 in (i)

£+ F(=1) = =1 (it)
Putx =—11in (i)
fED+(5) =2+ Gid)

me=§m(o

xy =8
y=x
(2,4)
(1,1 B1)
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FG)+r@ =3+

(it) + (iv) — (iii) gives,

fF@+FED+f(G)+F@ D -f(5)=-1+;5-2
= 2f(2) =-1+5-2

=2f(2) = -2

>f@)=-2

5. If f(x) = x%,x > 0 then £"(2) + f'(2) is:

10 + 12In2 + 4(In 2)?
10 + 4(In 2)?

10+ 121In2

2In2 4 (In2)?

O o0ow?>

Answer (A)

Solution:
flx) =x*
f'(x) =x*(1+1Inx)
& f'(2) =41 +1n2)
f'(x) = % + x*(1 + Inx)?
= f"(2) =2 +4(1 +1n2)?
')+ (2)=4+4In2+6+8In2 + 4(In 2)?
=2+ f'(2) =10+ 121n2 + 4(In 2)?

6. Which of the following is a tautology?

A p->(~pAq)
B.p->(@Vaq)
C.p->(CpVvq
D.p—- (~pA~q)

Answer (B)

Solution:

a p-(~pAq)
=(pVv(iprArg

b. p->®Vvae
=(~pVvpVve
It can be inferred from the diagram it represents tautology.




c. p~>(~pVvq
=(~pV(iprVve

d p->(CpA~q)
= (~p)V(~pA~q)
=(~pVvVvy'

7. If the system of equations
ax+y+z=1,
x+ay+z=1,

x + y + az = B has infinitely many solutions, then:

Ala=1=1

B.a=1=-1

Ca=-1,=-1

D.a=-1,p=1
Answer (A)
Solution:

For infinite solutions
A=A, =A,=A,=0
a 1 1 1 1 1

1 a 1 1 a 1
1 1 « B 1 «a

a 1 1
1 1 1
1 B «

= = =

a 1
1 «a
1 1

1
1

B

=0

Clearly « = 1 = g makes all the equations identical i.e., three coincidence planes.
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8. |fA:1[
:lys

A, A30 = 425

B. A3+ 425 +A4=1]
C. A0 -4 +A=1]
D. A3° = 4%5+ 4

‘/f] then which of the following is true?




Answer (C)

Solution:
1043
_ 2 2
A__E 1
2 2
1 V3 [1 3
2 _| 2 2. | 2 2
A__ﬁ LN B ER
2 2 2 2
_1 V3]
2 2 2
=
Y=1a
2 2
I AN I I )
3 — 2 2 || 2 2
Y=1m e i
2 2 2

-1
=>[0 _01]:_1
(a) A3° = (A3)10 = (=10 =
A = (A3 A=(--A=4A
= A30 = A%
(b)) A+ AP+ A=14+A+A=1+24A+1
(c) A3 —AP5+A=1-A+A=1
(d A0 —A—A=1-A-A=1-24+0

9. 2 unbiased die are thrown independently. A is the event such that the number on the first die is less than

second die. B is the event, such that number on the first die is even and number on the second die is odd. C
is the event such that first die shows odd number and second die shows even number. Then:

A . n((AuB)nC)=6

B. A and B are mutually exclusive events
C. A and B are independent events

D. n(4) =18, n(B) =6, n(C) =6

Answer (A)

Solution:

A={(12), (1,3), (1,4), (1,5), (1,6),(2,3), (2,4), (2,5), (2,6)(3,4), (3)5), (3,6)(4,5), (4,6),(5,6)}
n(4) = 15

B ={(21), (23), (2,5), (4.1), (43), (45), (6,1), (6,3), (65)}

n(B) =9
Cc={(12),(14), (1,6), 32), 34), (3,6), (52), (54), (56)}
n(C)=9

(AuB)nC) ={(1,2),(1,4),(1,6),(34),(3.6),(56)}
=>n((AUB)NC)=6
ANnB ={(23), (2,5), (4,5)}

3 1
P(AnB)=£=E



15 9 9
P(A) =2, P(B) =2, P(C) ==
E 9 5

P(A) . P(B) - 36 ' 36 48

= A and B are not independent events

10. If 2 = 224307 y(1) = 0, then:

dx  3x2+y2’

2x2 2x
A —=Inlx—y|l+—
(x-y)? | Yl x=y
2x
B. =Inlx—-y|+1
Gy~ nlx =y
C izlnlx—yl + -
T (x-y)? x=y
2x y
D. —=Inlx—y|+—
(x-y)? | Yl x=y
Answer (A)
Solution:
dy _ x*+3y°
dx  3x2+y2
Lety = vx
y dv
> == —
n v+x ix
dv  1+3v?
= av _
vtx dx 3+v2
N v _ 14302 o —v343v2-3v+1
dx  3+v2 - v243
(v%+3) _1
—v3+3v2-3v+1 dv = x dx

(v2+3) _1
= f(l—v)3 dv = xdx

1 2 4 1
= f(l—v) dv _f(1—u)2 dv + | v = J-dx

2 2
(1-v) + (1-v)?2

vy =0=2v(1)=0=>C=0

In|x| +C

= —In|1-v|—

2=ln|1—§|+%¥+lnx

6

11. d=1—j+kb=20—3j+k é=4i+5—k.If

-12i-8j+k
—12i-2j +k
120+ 27+ k
120+ 8 + k

o0 w2

Answer (B)

Solution:

Fxa=bxc¢

b x ¢ then # is equal to:



bx(#xd)=bx(bx?d)

= (b.d)7 — (b.7)d = (b.&)b — (b.b)¢

= 67 = —8(21—3j+ k) — 14(4i + 5/ — k)
= 67 = —721 — 46] + 6k
>F=-120-2j+k

12. If 2tan~?! (1%) = cos~ ! (i), x € (0, 1) has:

1+x2

A. 2 solutions for x < %
B. 2 solutions for x > %
C. 1 solutions for x < %
D. 1 solutions for x > %
Answer (C)
Solution:

zan™ (3) = o™ (1757)

Put x = tan 6 we get,

2tan~! (tan (% - 9)) = cos™ ! cos 26
=2(5-0)=26

=>0=

© |3

Stan lx =2
8
=>x=tang=\/§—1

= x =+/2 -1 only 1 solution for x < §

13. Number of non-negative integral solutionsof x + y+z=21ifx>1,y >3,z > 6 are
Answer (78)

Solution:
“x+y+z=21[x=1,y=3,2z=6]
>x-1D+@W-3)+(=-6)=11
=>x+y+z; =11
Where, x;, 20, y; 20,2, =0
Total 11*3-1¢,_, solutions

Be =1 —6x13=78

2!11!

14. Total 6 digit numbers using the digits 4, 5, 9 which are divisible by 6 are

Answer (81)

Solution:
We have,
For this, 4 will be fixed as unit place digit



Total number
Casel: 4's — 6times 1

Case ll: 4's - 4 times
5's »1times ==20
9’s —» 1 times

Case lll: 4's - 3 times
5's > 3times —=10

Case IV: 4's — 3times
9's - 3times —=10

Case V: 4's — 2times
5's — 2 times — =30
9's - 2 times

Case VIl: 4's — 1times
5's > 1times ==5
9's - 4 times

Case VII: 4's — 1times

5's > 4times ==5
9's - 1times

Total numbers = 81

15. Let 3 A.P.'s be

S, =2,5,8,11,--- 394

S, =1,3,5,7,

And S; =2, 7,12, ---397

Then sum of common terms of these three A.P.'s is
Answer (2561)

Solution:

Common termsin S;, S,, S; are
=2,17, 32, 47, -

S, has all odd numbers up to 397
Common terms in §;, S,, S; are
=17, 47,77, -, 377

Sum of terms = %(17 +377)

= 2561

16. Let f(x) = |(x —3)(x — 2)| — 3x + 2 for x € [1,3]. If M and m are absolute maximum & absolute minimum value
of f(x), then [m| + [M]| equals

Answer (8)
Solution:

_(x=2(x-3), x€[12)
(x =3)(x—2)| = {_(x —2)(x —3), x €[2,3]
_(x*=5x+6-3x+2, x€[L12)

f(x)_{_x2+5x—6—3x+2, x € [2,3]



_(x*—8x+8, x€[1,2)
f@) = {—xz +2x— 4, x € [23]
o~ (2x—8, x€[1,2)
feo= {—Zx +2, x €[2,3]
oL (<0, x€[1,2)
A {< 0, xe€[23]
= f'(x) is strictly decreasing in [1,3]
D) =fOmax =M=2-3+2=1
fB) =f)min=m=0—-9+2=-7
“ml+ M| = -7+ |1 =8

17. Let Xy, X,, X3, =+, Xy isan A.P suchthat X; < X, < X;-- < X,, X; =9, 0 = 4. The value of X + X, is equal to

Answer (34)

Solution:
Let the seriesbea—3d,a—2d,a—d, a, a+d, a+2d, a+ 3d
a—3d=9
Now if we shift the origin, the variance remains same
~for-3d, —2d, —d, 0, d, 2d, 3d
= 16 = 2(9d? + 4d? + d?) — (X)?
=16 = §(14)d2 — (0)2
=>d=2
a—3d=9
=>a=15
X=15
Xe=a+2d =19
X+X,=15+19 =34



