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MATHEMATICS
1. The value of j 0dx equal to
X r6e*+11e* +6
32 9 8 32
= V4 il 4 — =
(1) m ( 9 j (2) /n [8} (3) /n (27] (4) /n [27j

Ans. (4)
Sol. Let e'=t

e’ dx =dt

6

—dt

- ! t3+6t +11t+6 'l[t(t+1)(t+2)(t+3)

(13 3 1
I —— + dt
(t t+1 t+2 t+3j

1
= {nt-3¢n(t+1)+3/n(t+2)— In(t+ 3)}

=</n M —(11(1)—(112—7 —(n 27
(t+D7(t+3) 32 32

2. Consider the functional equation 3f(x) + 2f (lj = 1 10 then |f (3)— t '[%J is equal to
X) X
H5 2)-3 30 47
Ans. 4)
Sol. x— L

X

3f(x) + 2f(lj = = b
X X

3ij+2f(x) =x-10

%{1—10—3f(x)}+2f(x) =x~10

X

= 21—15—2f(x)+2f(x):x—10:>_75f(x)=x—i+5

X 2 2x

f(x) = —%x+i—2
5 5x

6 1
f3)= —+--2=-3
(3) s s

f'(x) = __2_12 jf'(l]:ﬁﬁ:_lo
5 5x 4
1

f(3)—f'(zj‘:|—3+ 10|=7
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3. Let yi(x) and y»(x) satisty the differential equation j—i =y+ 7. If yi(0) =0 & y»(0) = 1, find the
number of intersection of y;(x) & ya(x)
(H 1 20 3)2 43
Ans. (2)
Sol. jd—y = Idx = |y + 7| =ke’
y+7
=>yi+7=ke" &y,+ 7=k
yi0)=0=>ki=7andy,(0)=1=>k,=8
Lyix) =7 - 1) & yao(x) =8 -7
Intersection 7¢* —7 = 8e* -7
=>e=0>x€¢
.. No point of intersection
4. If PQ is a focal chord of y2 = 36x with PQ = 100 and M divides PQ in the ratio 3 : 1, then the line
through M perpendicular to PQ pass through -
(1) (1,0 (2)(2,3) (3) (3,33) (4) (4;4)
Ans. (3)

1)
Sol. 9(t + ;] =100

t=3
= P(81, 54) & Q(1, -6)
M(21,9)

—Lis(y-9)= ?(x—Zl )

3y-27=-4x+84
4x + 3y =111
S. Number of symmetric matrices of order 3 x 3 which can be constructed from the elements
{0: 1,25 3, vz 9} 18
(1) 10° ) 10° (3) 10* 4) 10°
Ans. 4)
X a b
Sol. a x ¢

b ¢ x

a can be filled in 10 ways

b can be filled in 10 ways

¢ can be filled in 10 ways

elements of diagonal can be filled in 10” ways
total no of matrices = 10° x 10° = 10°
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6. Let the frequency distribution is
Xi 1 3 5 7 9
ti |4 |24 |28 | |8

If mean of observation is 5 then find — = -
Mean deviation about mean + variance
(1)38 27 (3)4 4)6
Ans. (1)
1
Sol. 5=%= Xi,:4+72+140+7oc+72
Zfi 64 +a
=320+50=288+T7a=>20=32=>a=16
flx. —-X
M.D.(X) = % where 3f, = 64+ 16 = 80
M.D.(X) = 4x4+24x2+28x0+16x2+8x4
80
_128 8
8 5
" 2
. Zti(xi _i)
variance = =~ ———
2.1
_ 4x16+24x4+0+16x4+8x16 _ 352
- 80 80
3a _ 3x16 _3><16><80_3><8_8
Mean deviation about mean + variance 128 352 480 3
80 80
7 Tk §, 3 Tia 2+4+62....+2n _ l
n—o n 2
1P +2P 4+ +n® 1
Sy : lim Y Tl S
n—>w n'e 16
(1) S; isfalse, S, is true (2) S; istrue, S, is false
(3) Both are true (4) Both are false
Ans. (1)
Sol. S;:lim 2. 22*D
n—0 2.n
n'é
R
. ( 16 j 1
S lim ~——4% = —
n—w n16 16




(@) NARAYANA

e JEE-MAIN-MATHEMATICS-13-04-2023-MEMORY BASED[SHIFT-1]FN
8. 222324 242 5%+ ....... (upto 20 terms) is equal to
Ans. (1310)
Sol. (%44 + . .coeiiiiinn., £20%) 4 (2 BT Eoniommnmins +20°~21%
=22 (1P +2% 4 o, +10) -2 +3+4+ .cooo.... % 21)
_, 101121 _(21.22 _IJ
6 2
= 1310
9. Letg(x) = \/ﬁ and f(g(x)) =3 - Jx+1 , then find f(0)
(D3 (2)2 (3)-1 40
Ans. (1)

Sol. gx)=0=>x=-1

fg(-1)) =3 - v-1+1 =3

=1(0)=3

10. The number of seven digit numbers formed using 1, 2, 3, 4 whose sum of digits is 12, is
(1) 402 (2) 413 (3) 421 (4) 409

Ans. (2)

Sol. digitsused (4,3,1,1, 1, 1,1)
digits used (4,2,2,1, 1, 1,1)
digitsused (3,.3,2,. 1,1, 1,1)
digits used (3, 2, 2,2, 1, 1,1)
digits used (2,2,2,2,2,1,1)

A A 7! 7! 7!

tolways= o 2 T3 s
=42+ 105+ 105 + 140+ 21 =413
Alter
X, + X, + Xy + X, + X+ X+ X, = 12
xje {1,2,3,4}
coeff. of x?in(x+ x>+ X + x) =x"(1 - xH'(1 =x)”’
coeff. of x” in (1 -x*"(1=x)~"
="Co''Cs-"C,'C1= 413

11. Let1,2,3, oo, 10 are first terms of 10 A.P.s respectively. If the common difference

10
of these 10 AP is are 1, 3, 5, 7, ..... respectively then find Z:Si where S; represents the sum of

i=1

first 12 terms of i™ A.P,
(1) 7260 (2) 7240 (3) 7230 4) 7220
Ans. (1)
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Sol.

12.

Ans.

Sol.

13.

Ans.

Sol.

14.

Ans.

12 . : :
S= [2i+11x(2i-1)]|=6[24i—11]

24><120><11_110}

10 10
35,26 3 (24i-11 :)6[
i=1 i=1

= 6[1320 - 110] = 1210 x 6 = 7260

2022
Find { 2 } {.} is fraction part function

1 4 7 1
Ty — o — B — 4) —
T @15 T RET

1)
472216 = (15+ DM = 150 + 1

. 42()22 _L
15 [ 15

: —_ : 6 ) _ ;
Consider the binomial expansion [\/; _T/z) where n < 15. If the coefficient of term
&

independent of x is o and sum of coefficients of all terms except the coefficient of independent
term is 649 then find A where coefficient of x™ is 24A

(1)-36 (2)-18 3)-9 (4) -6

1)

r+1 nC (X) Ty ( 6)1‘ —31/2
n—4r

="Ci(x) 7 (-6)

41 =0 =>r= n
D 4
x=1= (5"
S0 (-5)" = "Cpu(—6)"* =649 =>n =4
Now 4t =—n=>3n=4r=r=3

so coefficient of x™" is *Ca(=6)’ = 4 x =216 = 24\
A=-36
sit 3x

Let f(x) = x — sin2x + defined on [0, 7] then the maximum value of f(x) is.

m 3 5m J' 2

S - 2_ i b s
()6 2 3 = 2 3
(3)5—7t+£+l 4) n+£+l

6 2 3 2. 3
3)
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Sol. f'(x)=1-2cos(2x) + cos(3x) =0
cosx=t=>4t-3t-2Q2¢%-1)+1=0

42 - 42 -3t+3=0

42(t-1)-3t-1)=0=>t=1,t= i%
cosx=1=x=0, cosx = J_r—3:>x= E,S—Tt
2 6 6
f "(x) = 4sin(2x) — 3sin(3x)
f"(3]:4x£—3 =23-3>0
6 2
f"(S—“j=4x[—£}—3 =-23-3<0
6 2
() W \/§ 1
f0)=0,f(m)==, f| — |=———+—
0 (1) (6) 6 2 '3
f(s—njzs—n+£+l—>Maximum asf"(s—n]<0
6 6 2 35 6
15. Let y = f(x) = max{sin x, cos x}, — T < x < &t find the area bounded by y = f(x) and the x-axis
4
(1)8 (2)6 3)4 4) 3
Ans. (3)
Sol. X N‘“\%\ >
=3n/4 -7/2 n/4 m
j (—sinx)dx + j (—cosx)dx + Icosxdx+ jsinxdx
-n -3n/4 -n/2 n/4

= (cos x):i"”dx — (sinx)_, . + (sin x)fgz = (cosx)’ ,

(e ok

=5
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16.  Find the distance of the point P(1, 2, 1) from the plane x + y + z = 6 measured along the line of
x=1 vy =z % y z

shortest distance for the lines =—=—and — === —
1 2 1 -1 2 3
(1) 43 2) 23 (3) 3v2 4) 42
Ans. (2)

Sol. ¢xd =<4, -4, 4>
x-1 y-2 z-1
-1 1

Lis

P(1,2,1)

\(,Xd
NP

N

PrA+1,-A+2,A+1)
X+y+z=6=>A=2
i P»(3,0, 3)
=  PP,=+4+4+4=23
17.  The values of a so that equation x|x — 1| + |x + 2| + o = 0 have exactly one solution
(1) (=20, ) (2) (-6, 3) (3) (3, ) (4) (-0, -0)
Ans. (1)
Sol. xx-1l+x+2|=-a
lety =x|x— 1|+ [x + 2|

x5 : x>1
y= x> 42x4+2 ;. —2<x<1
—52—7 ; X <=2
Y
N\
Fidn
/ l N

asy € R
hence —o € (—0, )
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18.  Let probability of getting head is thrice of probability of getting tail. A coin is tossed until one
head or 3 tails are obtained. If number of trials is 24 then the mean of experiment is

(1)28.5 (2) 31.5 (3) 25 4) 26.5
Ans. (2)
Sol. Case-1 H—>1x%
1 3
Case-11 TH -5 2 x —x—
4 4
11 3
Case-II1 TTH 5> 3 x —x—x=—
4" 4" 4
1 3
Case-1V TTT — 3 x [Zj
Mean = é+£+i+i x 24
4 16 64 o4
=31L.5
19. Leta=2i+3j+5k, b=3i+3j+7k, ¢=71+8j+9k.If axb=c+d then|d|is
(1)4/194 (2)~/190 (3)V187 (4) V185
Ans. (1)
Sol. d=dxb-¢
i j k
iaxb=[2 3 5|=6i+]-3k
3 37

d=(61+]-3k)-(71+8j+9k)=-i-7j-12k

d| =V1+49+144 =194

20. If sin"l(x—ﬂj - sin_l[ X ]: E(for x > 0) then sin((x2 +x+5) Ej— cos((x* + X + 5)m)
VXZ+2x+2 x2+1) 4 2

is
(H1 (2)3 (3)2 4)4
Ans. (3)

Sol. sin’l(x—H] =tan'(x + 1)

Vx? +2x+2
sin™ 2 = tan"'x
\,/x2 +1

. o T =
= tan " (x+ 1) — tan"'x = Z = tan l[

_4 1.3
1+x(x+) ) 4

> 1l+x(x+1)=1=x=0,x=-1

SO sin(%tj —cos(dm)y=1-(-1)=2
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21. It &y =6e* + e”* + ¥, then y(2) —y(0) is

dx
4 6 4 6
(1)e2+6i—e—+—5 (2)6e2+—+e——E
4 3 6 3 2 6
4 6 4 6
5 41 1
@GP S o s o (4)ez+6i+e———5
2 3 6 2 3 6
Ans. (3)
Sol. y= 6jexdx + jezxdx + fe3xdx
2% 3x
. €
= 6e" + + +cC
y 2
4 6
1 1 41
D=6+ + < yO)=6+= +—= —
y(2) > 3 y(0) > t3=%
et e 41
W) = F == o
y2)-y@©0) = 5 = "%
22. Plane P; is passing through the point (1, 1, 1) and line of intersection of P, and P, where
Pi:2x—-y+z=5and P,: x + 3y + 2z + 2 =0, then distance of (1, 1, 10) from P; is
126 63 252
(1) —— 2)— 3) — (4) None of these
V558 V558 \/558
Ans. (1)
Sol. P3 is P1 + 7\,P2 =0
2x-y+z-5)+Mx+3y+2z+2)=0
-3+M8)=0 =>A=3/8
P;:19x+y+14z=34
. 19+1+140—34| 126
distance = -
J361+1+196 | /558
23.  The negation of ((A A(Bv C)) —(BA C)) — A is equivalent to
(1)=B (2) ~(A AB) (@)=A 4) ~(A vB)
Ans. (3)

Sol. ((A /\(BVC))—)(B/\C))E~ (A/\(BvC))v(B/\C)
So ((A/\(B\/C))—)(B/\C))—)A

(~ (A /\(B\/C))V(B/\C)) — A

( AN B\/C (B/\C))—)A)

~(~(~(An(BvC )Y (BAC )y A)
~(A /\(BVC))/\~(B/\C))\/ A)
~A

10
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24.  Consider the system of linear equations
2x+ 4y + bz =2a
X+y+z=6
x-y-z=8
then the correct option are -
(1) If a=5 and b = 4 then system has unique solution
(2) If b # 4 then system has unique solution only for a = 1
(3) If a=5 and b = 4 then system has infinite solution

(4) If a=5 and b = 4 then system has no solution

Ans. (3)
2 4 6 2 4 Db

Sol. D=1 1 1|=]1 1 1/=24-b)
1 -1 -1l 2 0 0

= 14(4 - b)

=)
1]
(@)}
o
o
1]
(@)}
o
S = <

2 2a b
D=1 6 1
I 8 -1

2[-14]-2a(=2) + b(2) = 4a + 2b— 28

2 4 2a
Di=|1 1 6]=2[14]- 4(2) + 2a(-2)
1 -1 8

= 28-8-4a=20-4a

11



