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MATHEMATICS
1. Find sum of all possible roots of [x* — 8x + 15| —2x +7 =0
(D9++3 2)5+3
3)5-3 @) 4+3

Ans. (1)
Sol. |x*—8x+15|=2x-7
Case-l:x>5

X2 10x+22=0

X:MZSi\/g
2
then x = 5+\/§

Case-11 : %S x<5

X" —8x+15=7-2x

X’—6x+8=0

x=4
Sumofroots:5+\/§+4:9+\/§

15
2. The coefficient of x'® in the expansion of ()(4 —%j is
X
(1 "¢y (2) °Cy
(3) °Cs ) "Cy

Ans. (3)

Sol. T, ="C, xhH"?" (—%j

T, = 15Cr (—1)f x60-7r
5 60-Tr=18= r=6
o Ty = PCe(-1)° x'®
— Coefficient of x'® is °Cg or 15C9
3. The sum of first 20 terms of series 5, 11, 19, 29,41 ...... is
(1) 3520 (2) 3510
(3) 3500 (4) 3505
Ans. (1)




()} NARAYANA

SoL 3 1119 29 41...

JEE MAIN(APRIL)2023_06-04-2023 SHIFT-1 (F.N)

6 8§ 10 12 — 1™ difference is AP
2
= T,=an"+bn+c > 3atb=6
T1:a+b+C:5
T,=4a+2b+c=11 > Sa+ b8
T3=9a+3b+c=19

Tn:n2+3n+1

>—a:1,b:3,c:1

20 20
Sa = ZTH = Z:(n2 +3n+1)
n=1 n=l

20x21x41 20x21
+ 3x +

Sy =
20 >

20

S20 =2870 + 630 + 20
S20 =3520
4. The number of ways to distribute 20 chocolates among three students such that each student gets
atleast one chocolate is
(1)Cy 2)°Cy (3)°Cy )G
Ans. (2)
Sol. Let x,y, z are number of chocolates three students get
x+y+z=20;x,y,z>1
~. no. of ways is '°C;
5. In the expansion of (2“4 4371 )", the ratio of 5" term from start and 5™ term from end is \/E 01,
then find 3" term
(1) 30v3 (2) 6043 (3) 30 (4) 5043
Ans. (2)
n C4 (21/4 )n—4 (3—1/4)4 _

Sol. ne (3—1/4 )n—4 (21/4 )4 -
4

T3 — IOC2 (21/4)8(371/4)2

:IOsz(\/E)4><%=60\/§

7
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Ans.

Sol.

Ans.

Sol.

Let A = [ajj]ox be a matrix and A? = T where a;j # 0. If a is sum of diagonal elements and
b = det(A), then 3a® + 4b” is

(1) 10 2) 12 3)4 4)8

3)

AP=1

SoA’-0A-I=0=A"-0A-1=0

Herea=XA1 + A, =0

b=MAr=-1
2 2
Let I(x)= I X~ (xsec x+taznx) dx. If I(O):lthenl(ﬁj is equal to
(xtanx +1) 4
2 2
(1) - vom | E4] 4 @) - o | 4
An+16 42 An+16 42
2 2
+1 T n+1
3) - +2/n | —| +1 4 + 2/n +1
@ ) 5+ (35)
@

Using integration by parts
=D

I(x):x2 —_— —'[ dx
xtanx+1 "xtanx +1
x2 X COSX
=- +2 [— dx
xtanx +1 XSInX +CcosXx
= I(x) =———— + 2/n|x sin X + cos X| + ¢
xtanx +1
putx=0
c=1
2
I(—j +2/n +1
4 %H \/5
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8. If a;, ap, ........ a, are in arithmetic progression with common difference d > 0, then find
lim\ﬁ[ ! + ! +....+;J

Ans. (1)

[ R N R N o )
T (- )

1 /d
= E \/;(al +nd)1/2

9. A pair of dice is rolled 5 times. Let getting a total of 5 in a single throw is considered as success.

If probability of getting atleast four successes is % then x is equal to

4 41 123 123
(1) > (2)9—4 (3)? (4) o
Ans. (3)
Sol.  P(success) = 4.1
36 9
4 5
P(atleast four success) = °C (lj .§+ (lj _X
9) 9 \9 3

_41x3 123

TXT T T

2
10. Let f(x) satisfies 5f(x) + 4f(lj = l+ 3, then 18.[ f(x)dx is
X X
1

(1) 10/m3-6 (2)5/m2-6 (3) 10/m2 -6 (4)5m2-3

Ans. (3)
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Sol.  5f(x) + 4f(lj = ! +3 L (1)
X X
1
Replace x > —
X
1 ..
Sf(—j +4f(x)=x+3 ... (ii)
X

By (i) & (ii)

9f(x):§ —-4x+3
X

2 2 10
18jf(x)dx=j —_8x+6|dx=10Mm2-6
X
1 1

11.  If image of point P(1, 2, 3) about the plane 2x — y + 3z = 2 is point Q, then area of APQR is where
Ris (4, 10, 12)

(1) %\/1531 (2)4/1531 3) i\/1531 4) %\/1351

Ans. (1)

Sol. Image formula w.r.t P

2 -1 3 22 +17 +37
= Q(_17 3, 0)
P(1,2,3)

x—1 _y—2 _2—3 B 2(2X1—2+3X3—2)

Q(-L, 3,0) R4, 10, 12)

- %\33%93—1912‘

1
Area = 5\/(33)2 +9% +(19)°

= %x/1089+81+361 =%J1531
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12. Circle in Ist quadrant touches both the axes at A & B. If length of perpendicular from P(a, ) on
circle to chord AB is equal to 11, Find a.3

Ans. (121)

Sol. C:(X—r)2+(y—r)2:r2; 0c2+Bz—2r(0c+B)+r2:O

P(a, )

a2+32-2r(11ﬁ+r)+r2:0

ol + 32—22\/5 r-r'=0
oa+B-r
2
a+P=11V2+r
o + P%+ 208 =242 + I + 2212
af =121
13. If f(x) = [a + 13 sinx] & x € (0, «), then number of non-differentiable points of f(x) are

PF = 11

[where 'a' is integer]
Ans. (25)
) ) 1 2 12 . ) .
Sol.  Points where sin x = B , B R , B will be the points of non-derivability of f(x)

= 24 points

BT————=

RT———A————

And also where sin x =1 = 1 points

.. 25 points of non-derivability
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| , 1, 1), B(O, A, 0), + 1,0, 1), D(2, 2, -2) are coplanar then i + 1s equal to
14. If A(1,1,1),B(0,A,0),C(A+ 1,0, 1),D(2,2,-2) pl hen 2. (A 2)2' qual

80 320 160 160
1) — 2) 2= 3) — 4) —
(D 3 () 5 (3) 5 “4) 3
Ans. (3)
Sol. [AB AC AD] =0
:m:z,—%
3

S+ 2) :16+§ _ 160

IDATA FICTITIOUS|

15. If [x + 6] + [x + 3] <7 and let call its solution as set A and set B is the solution of inequality

35X78<373X

(hBcA,A=B 2)AcB,A=B B)ANB=¢ AHAUB=R
Ans. (2)
Sol. 2x]<2=[x]<-1=>x<0

A is (-0, 0)

5x-8<-3x=>x<1=Bis(-,, 1)
Hence AcB,A#B
16. Height of tower AB is 30 m where B is foot of tower. Angle of elevation from a point C on level

ground to top of tower is 60° and angle of elevation of A from a point D x m above C is 15° then

find area of quadrilateral ABCD.

(1) 300(+/3 -1) (2) 600 (/3 -1) (3) 150(+/3 -1) (4) 100(+/3 -1)
Ans. (2)

A
30—x
Sol. 15° D
X X
B 60° o

an60° = 22 = 3

—y=103
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tanl5° = 30-x

y
2-3)103 =30 -x

x=30-20~/3 +30

x =60 —20~/3
Area of ABCD =xy = (60 — 2\/5). 10\/5
= 600(+/3 - 1)
17. Equivalent statement to (p — q) Vv (r — q) will be
(D (pAr)—>q 2)(pvr) —>q
3@ vEvD @) (t—>p)A(g—>1)
Ans. (1)
Sol.
P |9 I |p=q|1r=>q | (p29Vvi>q | (pAD) [ (pAT) =
T |T T |T T T T T
T |T F |T T T F T
T |F T |F F F T F
T |F F |F T T F T
F |T T |T T T F T
F |T F |T T T F T
F |F T |T F T F T
F |F F |T T T F T
18.  For two groups of 15 sizes each, mean and variance of first group is 12, 14 respectively, and
second group has mean 14 and variance of o°. If combined variance is 13 then find variance of
second group ?
(Ho9 2) 11 (3) 10 4) 12
Ans. (3)

Sol. Xx=12, Gf:14, y =14, GZZGZ, n=n=15

2
o’ =14 = 21—5"1-(12)2: 3 x2 =2370, 3 xi =180
Zy Sy, =210
. in +ny _(15?+15?)2
30

30
2
:M_(B)Z
30

>y =3090 = o= %—(14)%10
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19. A rectangular parallelepiped with edges along x, y, z axis has length of 3, 4, 5 respectively. Find

the shortest distance of the body diagonal from one of the edges parallel to z-axis which is skew
to the diagonal

16 15 12 9
H— 2)—— 3)— 4y =
()5 (),—34 (3) ()5

Ans. (3)
Sol.  Equation of diagonal OE T =0+ A (3; + 43 + 512)

G(0.4.0

F
(0’12’5) \ E(3,.5)
P A
C B
(0,0,5)
Equation of edge GD
r= 4] + ME

Shortest distance = ‘projection of 43 on (33 - 4;)‘

_ 12
J9+16 5
2 n? +3n

20. If"Cs:"C3=10, then > is equal to

n“-3n+4

Ans. (2)
2n _ _

Sol. C3:10:>2n.(2n 1).(2n 2):10
"C, n.(n—1)(n-2)
:>(2n—1).2:5

n-2
=>n=2_8
n’ +3n _ﬁ_

"n’-3n+4 44
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21.  Leta =2i+3]+4k, b

toband ¢, a.d =18 then find |a xd [
(1) 720 (2) 700 (3) 360 (4) 300

Ans. (1)

Sol. d=Mbxc)=a2i-]+2k)

(=N

=18

N
a.

=>A=2
slaxdf=atd?-(a.d)

—|ax d[F =29 x 36 — 324 = 1044 — 324 = 720

10





