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SECTION-A

Question ID : 3666942080

1. Let [x] denote the greatest integer < x . Consider the function f(x) = max {x?, 1+ [x]}. Then the value of the

2
integral jf(x)dx is
0

AT [x] HETH T < x © | AT B fx) = max {x2, 1+ [x]} § | T FHB [£00dx g7 77 3 -

8+42 5+442 1+542 4452

(1= @ DR O

Ans. Official Answer NTA (2)

4+ i
2.1 T
|
e o
i E {1
Sol L
ol. .
1 22
1 V2 2
A=I1.dx+ I 2dx + I x2dx
0 1 2
=1+2\/§—2+§—3\—/z
3 3
5 42
p— + _—
3 3
Question ID : 3666942085
2. Three rotten apples are mixed accidently with seven good apples and four apples are drawn one by one

without replacement. Let the random variable X denote the number of rotten apples. If p and 62 represent

MATRIX JEE ACADEMY
Office : Piprali Road, Sikar (Raj.) | Ph. 01572-241911

Website : www.matrixeduw.in ; Email : smd@matrixacademy.co.in

Page No. 2




n M ATRIX Question Paper With Text Solution (Mathematics)
JEE Main January 2023 | 29 January Shift-1
mean and variance of X, respectively, then 10(u? + 62) is equal to

A el gU AT 1T e G B A1 FANTE e S 8 AR 1 ufiReu= & th—Ueh dRab IR 0 faprel
S | A Agfeed IR X Wdl B 6] Pl Sl 8| Ife X b HIEd U9 GERO HAY: u T 6% 8, T4

10(u? + %) R B

(1)250 (2) 30 (3)20 (4)25
Ans. Official Answer NTA (3)

X 0 1 2 3
b |35 _1 [105_1 [32l_3 | 7 _1
Sol. 210 6 210 2 210 10 210 30

1 1 1 3 1 54+6+1 6
u=2p;x; X1+ —x2+—x3=—4+=-4+—= =—
10 30 2 510 10 5

2 2 1 36 14

36 14
10(p? +6% ) =10 =+—|=20
(“ ) (25 25)
Question ID : 3666942078

3. Let B and C be the two points on the line y +x = 0 such that B and C are symmetric with respect to the origin.
Suppose A is a point on y - 2x =2 such that AABC is an equilateral triangle. Then, the area of the AABC is

HAAIRE@ y+x=0WR &l fig BaC qd fig & T 8 | 991 y —2x =2 W V% fdg Agd UBR 8 f& AABC
Uh GHATE Bryet B | 99 AABC T &9%d § :

8 10
(1) 343 2) 243 SN SN
Ans. Official Answer NTA (3)

B

Sol. 2
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AtA x=y

Y-2x=2

(-2.-2)

Height from linex +y=0
4

"=

A fA—ﬁ i _ 8
rea o 4 sin260 3

Question ID : 3666942075

4. LetA={(x,y)eIR2:y20,2xSy£«/4—(x—1)2 and

B={(x,y)eIRxIR:OSySmin{2x,«/4—(x—1)2}},

Then the ratio of the area of A to the area of Biis :

Rl A={(X9Y)€IR2:y20,2xsys 4-(x—-1) 3R

B={(x,y)eIRxIR:OSySmin{2x,\/4—(X—1)2}} =

J9 A® &ha 92T B & &F%el &1 U ¢ :

n+1 T T n—1
(1 Y ) I (3) p— 4) I

Ans. Official Answer NTA (4)

Sol.  2x<y<y4—(x—-1)2:y>0
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figure -1

area of A : area of shaded Region as show in figure—1

= nx4_ l><1><2
c.areaof A= > 7

=n-—1

figure -2

area of B : area of shaded Region in as show in above figure—2
1 nx4

soareaof B= —x1x2+——=(1+n)
2 4

A_areaof A m-1

B areaof B m+l1

Question ID : 3666942074

a

. b
sin X +—; 1 cosx, X € IR be a function which satisfies

f(x)=x+
5. Let £(x) - -

/2

f(x)=x+ I sin(X +Y)f(Y)dy  Then (a+ b) is equal to
0

AT Th Bod [(X) =X+ 2a sin X + Zb cosx,xelR |
n -4 n -4
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/2

£ =x+ [ sin(x+Y)f (V)Y 3y wiqe a1 21 79 (a+ b) &1 77 & :

(1) —n(m+2) (2) 2n(n+2) (3) 2n(n-2) “4) —n(n-2)
Ans. Official Answer NTA (2)

n/2
Sol. f(xX)=x+ I (sinxcosy+cosxsiny)f(y)dy
0

n/2
f(x)=x+ j ((cos yf (y)dy)sin x +(sin yf(y)dy)cos X)...(l)
0

On comparing with

a b
f(x)=x+ sinx + cosX,X € R _then
n’—4 n’—4 ’

/2

a
= | cosyf(y)dy ...(2)
n’—4 !;

/2

= = Ismy f(y)dy ...3)

2
Add (2) and (3)

/2

a+b_{ j(smy+cosy)f(y)dy .(4)

TC_

a+b "3 T
_I s1ny+cosy)f(5—y)dy ..(5)

o _
Add (4) and (5)
/2
2(;;1+b) = j (siny + cos y)( ( )(smy+cos y)jd
-4

=T

a+b ( )
+— —+1
- —4\2
(a+tb)=2n(n+2)
Question ID : 3666942070

6. Let ), # (0 be areal number. Let o, be the roots of the equation 14x2-31x+3) = 0 and &, be the roots of

3a 4a
the equation 35x2-53x+4) = (- Then F and 7 are the roots of the equation
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Ans.

Sol.

AT A 20 UP IS G g1 AF o, B THIBIT 14x231xH30 =0 P T & TI o,y FHGBROT

300 4o
35X2-53x+4k=0$‘ﬂ§f§'lﬁa?37 fors o & qof B ?

(1)49x?-245x +250=0 (2) 7x2+245x -250=0
(3) 49x2 +245x +250=0 (4) 7x>-245x +250=0
Official Answer NTA (1)

1402 -3l +3A =0 (1)

3507 — 530 +4A =0 ..(i1)

-.- o will satisfy both give equations

lor 3+ =0 o2 2% g ... (i)
14 14

, 330 4n

2_ +4p=0>0 ——+—= i
350> = 53a+ 40 =0 35 T35 (V)

from (iii) — (iv) we get
A=T7aputin... (iii)
> 3l 3

o ——+—(70)=0
14 14( )

»_3lo 3o _
14 2

= o =—
=a=0or 7

(oo =0 not acceptable as A # 0)

()5
.. Reqd. Q.E.is 7 7

(7x—10) (7x—-25)=0
49x2 — 245x +250 =0
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Question ID : 3666942081

7.

Ans.

Sol.

Ifthe vectors g = Ai + ] +4k,b=-2i +4]—2k and ¢ =2i +3j+k are coplanar and the projection of 3 on
the vector  is /54 units, then the sum of all possible values of A +u is equal to

A AR & = A+ + 4k, b= —21 + 4] — 2k T ¢ =21+ 3]+ k WA € U g BT WA py W WA |54
SHE B, @ A+p B G G¥a A4 BT AT T ¢

(1o (2)18 (3)24 40
Official Answer NTA (3)
A pn 4
-2 4 2/=0
2 3 1
AM(10)—pn(2)+4(=14)=0
10A —2pu =56
Sh—p=28 .. ()
ab_ 54
|b]
2A+4p-8 N
— =54
NG
2h+4pn—8=1+/54x24 - (2)
By solving equation (1) and (2)
=>A+u=24

Question ID : 3666942079

8.

Ans.

Let the tangents at the point A(4,-11) and B(8.-5) on the circle x*> +y? - 3x + 10y - 15 =0, intersect at the point
C. Then the radius of the circle,w hose centre is C and the line joining A and B is its tangent, is equal to

A g X2+ y?-3x+ 10y - 15=0 & Rig A4,-11)a B(8,-5) W @ 15wt ¥t fig C o frerh 2 | 5
ga, forad &= C 8 Td AT B &I e arell Y foaa! el Y@ g, & 55 @

2413 3J3
o 28 () 2413 322 @ i3

Official Answer NTA (1)
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Sol.

. . : 3
Equation of lineABisy+5= E(X —8)

2y +10=3x-24
=3x-2y-34=0 ..(1)
Let C be (h, k) then equation of AB

hx+ky—%(x+h)+5(y+k)—15=0

3 3
x|h—=|+y(k+5)-=h+5k—-15=0
( 2) y(k+5) 5 (2)

comparing (1) and (2)

3 -3
Ty k+5 _7h+5k—15

3 -2 -34

_[o 28
(h,k)=(8, 3 j

h

213

.. required radius = length of perpendicular drawn for (h, k) to line AB = 3

Question ID : 3666942073

9.

Let x =2 be aroot of the equation x?> + px + q =0 and

1—cos(x” —4px+q° +8q +16)
f(x)= (x-2p)’ ,X#2p
0 . X=2p

Then lim [£(0)]

—2p
where [-] denotes greatest integer function, is

AMT X = 2 T X2+ px +q=0F & o & AR

1—cos(x” —4px+q° +8q +16)

f(x)= (x-2p)* ,X#2p
0 ,X=2p
MATRIX JEE ACADEMY

Office : Piprali Road, Sikar (Raj.) | Ph. 01572-241911

Website : www.matrixeduw.in ; Email : smd@matrixacademy.co.in

Page No. 9




n M ATRIX Question Paper With Text Solution (Mathematics)

JEE Main January 2023 | 29 January Shift-1

Ans.

Sol.

g1 9 Xlilzl}[f(x)],\_rlﬁ [-] #&<H QUi Held & &1 A B :

(-1 20 (32 1
Official Answer NTA (2)
2
l—c:os(x2 —4px+q2 +8q+16) (X2 —4px+q2 +8q+16)
lim
. 2 2
x>2p (x2 —4px+q? +8q+16) (x—2p)
2

ol (2p+h)’ —4p(2p+h)+q* +82+16 | 1

im— =—
h—0 2 h? 2
Using L'Hospital's

lim [f(x)]=0
x—2p*

Question ID : 3666942076

10.

Ans.

Sol.

Let A be the area of the region {(X,y) elR”:x’ +y* <21,y° <4x,x> 1} ,

1 .o 2
Then E(A—lem lﬁj is equal to

1 . 2
AT &1l {(X,y)eIR2:X2+y2S21,y2S4X,X21} B TTBA A T, a9 E(A—ﬂsm I_J W T :

J7

2 2 1 4
O N TG R U N
Official Answer NTA (4)
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Required area =

2 J21
2 jz&dx+j 21-x2dx |=2]2
1 3

3

3
XE X 21 X vl
— | + —\/21—X2 +—sin_1(—]

g 2 2 21) 5
2 4

2(%(3@-1) &—3 NN L {\fn J§—§ %—6\5—2lsin_l{\/§]
“A=23+ &—2—21 {\EJ

oo (3]

%2\/§—§ 27 51 sin [ ]+sm (%m sin 1(\/_]+sin_l(%j=g

% A—21sin”! (%)Jz

Question ID : 3666942086

11.

to

1
2

[2\/5—2 2%—21(2ﬂ f—%

Let y = f(x) be the solution of the differential equation y(x + 1)dx —x*dy =0, y(1) =e. Then )}1_)11(; £(X) isequal

AT y = f(x) d@da FHB y(x + Ddx - x°dy =0, y(1)=e &1 &t | q@ MM F(X) = 2

(1)e
Official Answer NTA (3)
x+1

_d
Sol. 2 ——dx y
X y

Ans.

lnx—l=lny+c

(1,¢)
c=-2

lnx—l=lny—2

1
@

1
3)0 @ =
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y =elnX —l+2
X

. g 1
lim ™1 -~ 42
x—0" X

=e‘°°

=0

Question ID : 3666942077

12.  Alightray emits from the origin making an angle 30° with the positive x-axis. After getting reflected by the line
x +y =1, if this ray intersects x-axis at Q, then the abscissa of Q is

X-31&7 1 gAD &= | 300 HT DIV g4RI g qA fdg A U Gbrer fBRor Ifoia sl & | v x +y =1
A WRMEkdd 89 @ 9], e I8 fBR07 x-318 B Q R el 8, 99 Q &1 4 & :

2 RCH 2 2
D35 SUPINERRY 3) (V3-1) TN

Ans. Official Answer NTA (4)

Sol.  Image of O (0, 0)inline x +y—1=0 lies on reflected ray.

x—0 y-0 -2(0+0-1)
1 2

=B, 1)

z:ii:@:z]

X
Also, upon solving Y=ﬁ alldXer—l:OwegetPE( 5 >

equation of reflected ray is same as line passing through BP.

By .

2 2 3-3
lope = =3
slope E_ﬁ_l -5

2 2
Equation of line BP is
y—1=\/§(x—1)

1
Puty=0= —$=x—l

ired poi (I_L 0]
Required point 5
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Question ID : 3666942083

13.  Let f(0)=3 (sin4 (37“ - eJ +sin’ 3+ e)J —2(1-sin’20) anq

Ans.

Sol.

, V3
S={9€[0’n]3f (9)=—7 .If4[3=9§se,then f(B) isequal to

AT £(0) = 3(sin“ (%‘-e)mn“@n+9)J—2(1—sin2 20) ©d

0es

S:{Ge[o,n]:f'(e):—g}g\q gfe 46=20 g g9 £(B) RTEN & -

11
Ok

3 9 5
@3 35 7

Official Answer NTA (4)

£(0) = 3(sin4 (37“—9)+sm4(3x+e)j—2(1—sin2 29)

s:{ee[o,n]:f'(e)=—7

|

= f(0) = 3(cos* 6 + sin* 6) —2cos> 260

= f(0) = 3(1 —%sinz 29] —2cos? 20

= f(0) = 3—%sin2 20 —2cos” 20

=g—lcos2 20=———
2 2 2 2

5
tO=3"

f(0)=sin40

:>f'(9):sin46=—7

31 (1+cos46)
2

cos 40

B

= 40 = nn+(—1)n§
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nm n T
o="" -
= 4 +( ) 12

T (mT =W T T 3t w
:e:_a P E —+—= o T T T
12 (4 12) (2 12) ( 4 12)

:>4B=£+£+3—n=3—n

4 2 4 2
COS 737[
3n 5 7 5
- = — f = —— =
b 8 (B) 4 4 4

Question ID : 3666942069

14. For two non-zero complex numbers z, and z,, if Re(z,z,) = 0 and Re(z, +z,) =0, then which of the following
are possible?
A.Im(z)>0and Im(z,)> 0
B.Im(z,) <0and Im(z,)>0
C.Im(z)>0and Im(z,) <0
D.Im(z,) <0and Im(z,)<0
Choose the correct answer from the options given below :
(1)Band C (2)Band D (3)Aand B (4)Aand C
z, 9z, 8 MR qHAH TN 8, Al Re(z,z,) = 0 3R Re(z, +2,) =08, T4
A.Im(z,)> 0TdIm(z,)> 0
B.Im(z,) <0 Td Im(z,) > 0
C.Im(z,) >0 vd Im(z,) <0
D. Im(z,) <0Td Im(z,) <0
A1 oy T Rl @ SRR 9P
()Baa C (2)BaaD (3)ATaB (4) AqnC
Ans. Official Answer NTA (1)
Sol. Letz =x +iy andz,=x, +iy,
" Re(zz,)=0andRe (z, +2,)=0,

XX,~yy,=0 (1)
X, +x,=0 (1)
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X; +y1y, =0

Y2 = —X12
= Im (z,) and Im (z,) are of opposite sign.

Question ID : 3666942071

15.

Ans.

Sol.

Consider the following system of questions

ox+2y+z=1

20x+3y+z=1

3x+ay+2z=0

for some o, 3 € R . Then which of the following is NOT correct.

(1) It has no solution for ¢ = —1 and forall f € R

(2) It has no solution for ¢ = 3 and forall 3 # 2

(3) It has no solutionif ¢, = —1 and § # 2

(4) It has no solution forall ¢ = —1 and 3 =2

Al o,BeR & forg =1 Tt M &1 fdemR HIfey -

ox+2y+z=1
20x+3y+z=1
3x+ay+2z=0

GERG RS GG R A

(1) g =—] W@ a1 BeR & fIQ 3HHT BT 8 & B
() 0 =3Td W B=2 B oY AP BIS 7A TEI B
(3) 3HHT DI BA TE T AR g =—] T P£2

AW -1 T B=27 o0 sH0dI VP & ©
Official Answer NTA (1)
a 2 1

D=2a 3 1|=0=a=-13
3 o 2
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2 1 1
D,=3 1 1[|=0=>B=2
a 2 P
a 1 1
Dy=2a 1 1/=0
3 2B
o 1
D, =|2a 1/=0
3 a B
=2, a=-1

o =-1, p =2Infinite solution

Question ID : 3666942067

16.

Ans.

Sol.

inof f(x) = 108 (X ~2) xeR;
The domain of N _(2x+3) is
log, . (x—2)
f — (x+1) , R . .
(%) = Fe.x xR W g
(DR-{-1.3} (2) (1) - {3} ()R- {3}
Official Answer NTA (4)

logy1)(x-2)
208X _(2x +3)

(i) x—2>0

S Ex)=

X € (2, 0)

(i) x+1>0 & x+1#1
=x>-1 =>x#0
x € (-1,0) U (0, )

(i) x>0

x € (0, o)

(iv) 2™ —(2x +3) = x> —2x -3 %0

= (x-3)x+1)=0

(4) (2,0)- {3}
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=>x#3,x#-1
from (1) N (i) N (iid) N (iv)
x € (2,0)—{3}

Question ID : 3666942072

17.

Ans.

Sol.

Let o and B be real numbers. Consider a 3x3 matrix Asuchthat A2 = 3A + oI If A* =21A +pI, then

A o 9 B ARIAD HEAY B | Uh 3% 3 MG AR U A2 =34 +ql 813 A =21A+pI B @9

(1) p=8 (2)p=-8 G)a=4 4 a=1
Official Answer NTA (2)

A?=3A+al

A’ =3A2+0A

A’=33A +al)+aA
A’=9A + oA + 3al
A= +a)A’+30A
=09 +a)BA+al)+3aA
=AQR7+6a)+a(9+w)
=27+60=21 >a=-1
=>PB=a(9+a)=-8

Question ID : 3666942082

18.  Fifteen football players of a club-team are given 15 T-shirts with their names written on the backside. If the
players pick up the T-shirts randomly, then the probability that at least 3 players pick the correct T-shirt is
T FAd—IH b T8 earel RIfsdl @1 15— f[AaRkd &1 715 e 9o &1 b I 7 ford gu o |
I RIS S—3el &1 o9 IGe0d B 8, 79 B A A O RIS §RT Fel S-S T B DI
TR B
Ok @ 5 (3) 3¢ O
Ans. Official Answer NTA (Drop)
Sol. 15 playersand 15 T—shirts
1
The answer of the question given by NTA is 5
Beyx12t 1
Which might be calculated by them like 151 = 3
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But calculating favourable case by (*°C,) 12! will be wrong because it will included repetitions also

151-(C,D;3+° CDy, +Dys !
15!

The correct answer would be

Where D_ = De-arrangement of 'n’ things
15!-(105D;5 +15D;4 + Dy5)
15!

.. P(Reqd) =

Question ID : 3666942084

19.  Ifp,qandrare three propositions, then which of the following combination of truth values of p, q and r makes

the logical epression {(pV q) A ((~p) vr)} > ((~q) vr) false?

afe p,qd &9 9T &, 99 QU U fadwedi § | p, qdr s B W I 99
{pvA((~p VD)o ((~qvr) P s/ (F) a1 8 ?
(D)p=Fq=T,r=F 2)p=T.q=Fr=T

B p=T.q=T,r=F @p=T,q=Fr=F
Ans. Official Answer NTA (1)

plajr| @Pvanapvy | ~qvr

) [T[F|T T T

Q) [T|T|F F F

Sol. "3)[F|T|F T F
4 | T|F|F F T

Option (3) (p v q) A (~q v 1) = (~p Vv 1) will be False.

Question ID : 3666942068

. x> +2x+1
20.  Letf: R — R bea function such that f(x) = i Then

(1) f(x)is one-one in [1,00) but notin (—o0, )
(2) f(x) is one-one in (—o0,0)

(3) f(x) is many-one in (1,00)

(4) f(x) is many-one in (—o0,—1)
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X +2x+1
A f: R — R TP el f(><)=—X2+1 RE

(1) [1,00) ¥ f(x) ThdT & TR (—o0,00) H T &I B |
(2) (~o0,0) # f(x) WP B
(3) (1,0) ¥ f(x) 98T B |
(4) (—o0,—1) # f(x) 95—TF 2|
Ans. Official Answer NTA (1)

ey (x+1)
Sol. .f(X)—(X+1)

(x? +1)20c+ 1) = (x+1)*(2%) 2+ DD
(><2+1)2 (><2+1)2

clearly f(x) is one — one is (—0, —1) and also in (1, «) but f(X) is not one — one is (-0, o)

c(x) =

SECTION - B
Question ID : 3666942094

11 11
1 1
21.  Ifthe co-efficient of x° in [OLX3 + B_Xj and the co-efficient of x” in (OCX - ﬁj are equal, then (ap)’ is

equal to

11 11
| . L 1 : : :
e (OLX +B—XJ S TR H X° Bl OTeb T (ax—gj S GAR A X ° Pl 0T aRIER &, T (oup)? IRTER
=
Ans. Official Answer NTA (1)

1 o
Sol.  Coefficient of x° in (OCX3 + B_J =t Co—%

x p
*.- Both are equal

o e

Ce B° Cs5 p°
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1
=>—=-q

B

= af=-1

= (ocB)2 =1

Question ID : 3666942088

22.  Let the equation of the plane P containing the line X +10 = Ty =Z beax + by +3z=2(a+b)and the

distance of the plane P from the point (1,27,7) be . Then & +b* + ¢* is equal to

8- e
AT AT P, R oR =@ X+10=Ty=z Rerd B, BT TPV ax + by +3z2=2 (a+b) & wd fig (1,27,7)

H qHAA P g8 ¢8| 9 a2+ b2+ 2 AR B
Ans. Official Answer NTA (355)
x+10 y-8 =z

Sol. 1 > -1 e (1)
andax +by+3z=2(a+b)y .. 2)
*.* (2) contains the line (1)
- (10,8, 0)will lie on (2)
= —-10a+8b=2a+2b
b=2a . 3)
anda-2b+3=0 . 4)
from (3) and (4), we get
a=1&b=2

soeqtofplane 2)is x+2y+3z-6=0

1+54+21-6
1434421-6_5 g
J1+4+45

a, b t+c,= 1+4+25x14=5+350=355
Question ID : 3666942087

23. Let the co-ordinates of one vertex of AABC be A(0,2,a) and the other two vertices lie on the line

x+oa y-1 z+4
5 2 3
24/21 units, then ¢ is equal to

.For o €7, ifthe area of AABC is21 sq. units and the line segment BC has length

x+a y-1_ z+4
5 2 3

AT AABC @ U& W & Frdene A(0,2,00) 8 AT 3779 & oY 7@ R Rerd g1
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aeZ & g afe AABC &1 &=hd 21 @ $b13 & Ud X1 Gus BC &1 o1 2,/2] SPIS 8, T 2 =16

g |
Ans. Official Answer NTA (9)
Sol. A.(O,2, )

- - =
(o l,—4) B C (51+2j+3k)
| i k .

ZoPlle 1 o4d—— 22121
2 5 o 3 NJ25+4+49

JQou+5) +(2a+20)% + (20 -5)2 =21/38
— 1202 + 80 + 450 = 798
— 1202 + 80c — 348 = 0

=o=3=ua>*=9

Question ID : 3666942096

24.  Five digit numbers are formed using the digits 1,2,3,5,7 with repetitions and are written in descending order

with serial numbers. For example, the number 77777 has serial number 1. Then the serial number of 35337 is

31 1,2,3,5,7 & JANT ¥, TR & A1 U (i B A& I8 S § TAT 3AD] AT HH H, THH G
@ 1Y forET ST B | SR & fog W 77777 &Y A &A1 17| 99 35337 B hH G B

Ans. Official Answer NTA (1436)

Sol.  Number of numbers starting with 7 — 625
Number of numbers starting with 5 — 625
Number of numbers starting with 37 — 125
Number of numbers starting with 357 — 25
Number of numbers starting with 3537 — 5
Number of numbers starting with 3535 — 5
Number of numbers starting with 35337 — 1

1436
The position of the number 35337 is 1436.
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Question ID : 3666942089

1
25. Suppose fis a function satisfying f (x + y) = f (x) + f () for all, x,yeN and f(1)=§. If

i f(n) 1

~n(n+1)(n+2) =5 » thenm s equal to

AET TS Bad & ol 9491 x,ye N & U f(x +y) =f(x) +f(y) D A< &=l & T4 f(1)=%%|m%

m f(l’l) _i
nz;n(n+1)(n+2)_12 8 T4 m TR E

Ans. Official Answer NTA (10)

Sol. f()= % ~fQR)=fM)+f) = %
f(2)== £(3)=f(2)+(1) = %

f(3)=

nlw vl

i)

S n@m+1)(n+2)

Z_Z(nﬂ n+2)

(11 1 1 1 1 J
=—|———H-——+..+ -
52 33 4 m+1 m+2

BTCR . S

502 m+2) 10(m+2) 12
m=10

Question ID : 3666942092

26.  Ifall the six digit numbers x, x, x, x, x, x, with 0 <x <x, <x, <x, <x, <x, are arranged in the increasing

order, then the sum of the digits in the 72" number is
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IS T B Sl B AR x, X, x, X, X, X, , T 0 <x, <x, <x,<x, <x, <x &, DI qEA H7 § FaRerd
o ST B, 99 7241 S | ST B AN © |
Ans. Official Answer NTA (32)
Sol.  Number of numbers starting with 1 =°C, =56
Number of numbers starting with 23 =°C, =15
Next number at 72" option is 245678.

.o sumof digits=2+4+5+6+8=32

Question ID : 3666942095

27.  Letthe coefficients of three consecutive terms in the binomial expansion of (1 +2x)"be in the ratio 2 : 5 : 8.

Then the coefficient of the term, which is in the middle of these three terms, is

A (1 + 2x)" fgue IR | 09 HAN &1 & UIh] &1 AFU 2:5: 88| 57 o9 Ual H #ed UG BT UM
=

Ans. Official Answer NTA (1120)
Sol. t  ="C (2x)

:> n Cr (2)1’—1 _ z
n Cr (2)1‘ 5

n!
(r=D!(n-r+D!_ 2
n!(2) 5
rl(n—r)!

L s —dn—dri4
n-r+1 5

=or=4m+1)  ..(1)

"C,(2" 5

Il(‘:r+1 (2)I’+1 - 8

n!
r!(n—r)! S r+l1 5
= =— = = —
n! 4 n-r 4
(r+D!(n—-r-1)!
=>4r+4=5n-5r=>5n-4=9r ..(2)
From (1) and (2)

=4n+4=5n—-4=>n=§
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(H)=r=14
so, coefficient of middle term is
8¢, 2! _16x SXTX6X3 16 70 -1120

4x3x2x1

Question ID : 3666942093

28.  Letf: IR — IR be adifferentiable function that satisfies the relation f(x +y) =f(x) +f(») - 1, Vx,y e IR .
If£°(0) =2, then |(-2)| is equal to

A £: IR —> [R TP BT Beld & St 6a8T f(x + ) =f(x) +f () - 1, Vx,y € IR B FIE Bl 2|
I ££(0)=27%, T [A-2)| TR B |
Ans. Official Answer NTA (3)
Sol. fx+y)=fx)+fy)-1 ... (1)
Partial differential w.r.t. x
fx+y)=f(x)
putx=0
f'(y)=1©0)=2
=f(y)=2y+c
f(x)=2x+c¢
Nowputx=y=0in (1) we get f(0) =1
=10)=0+c
=>c=1
= f(x)=2x+1
=|f(=2)|=3

Question ID : 3666942091

29.  Let gz, p and ¢ be three non-zero non-coplanar vectors. Let the position vectors of four points A, B, C and
Dbe 3_b+¢. Aa—3b+4¢s —a+2b—3¢ and 23 —4b+6¢ respectively. If AR, AC and Ap are
coplanar, then j is equal to
A 3, b A1 ¢ I YRR AT Al 8 | 911 =R fdgaii A, B, CaD & Refd afew w99 3 _ 14 ¢,
)E—3b+48> —d+2b-3¢ T 24 —4b+6¢ & AT AB. AC T AD T & Tq ), TR T

Ans. Official Answer NTA (2)

Sol.  AB=(AL-1)a-2b+3c
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AC =2a+3b—4c

AD=a-3b+5¢
-1 =2 3
2 3 —4=0
1 -3 5

= A1) (15-12)+2 (-10+4)+3 (6-3)=0
SO-1)=1=1=2

Question ID : 3666942090

30.  Leta,a,,ds, ... be a GP of'increasing positive numbers. If the product of fourth and sixth terms is 9 and
the sum of fifth and seventh terms is 24, then a,a, + a,a,a, + a, + a is equal to
T a,, dy, Ay oo EHAM gD FEARI B b GP & | AT A1 9 Bed ual &l JoHHd 9 B iR Ufd
d red uel @1 AN 24 8, 99 a,a, + aa,a,+a,+a, TR 8|

Ans. Official Answer NTA (60)

Sol. -ra.a.a ... increasing G.P. of positive nos.
raa, =9 and a, +a =24
(ar’) (ar’) =9
a’r’=9 and ar* + ar® = 24
—art=3 ... (1) ar*(1+r)=24........ (2)

.. from (1) and (2) we get 1+r2=8
r=7=r=.7
3
La=—
49
s.a.a taaa ta, t+a, = a(ar®) + (ar) (ar’) (ar®) + ar* + ar®
=a’r® + a¥r'? + ar' + ar®
—943 431
49
=9+27+3+21
=60
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