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Question ID : 366694348

1.

Ans.

Sol.

~ A — —

If3=i+2ks b=i+]j+ks¢=7i-3]+4k> Fxb+bxc=0 and t.g=0.Then 7. isequal to

A& 3 =i42k> b=i+j+k, E=7i-3j+4k, Txb+bxc=0 T f-a=0 I .3 R :
(1) 30 (2) 34 (3) 36 4
Official Answer NTA (2)

=)

32

N’

=74 -40=34

Question ID : 366694336

2.

Let fand g be twice differentiable functions on R such that
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Ans.

Sol.

f"(x)=g"(x)+6x

£1(1)=4g'(1)-3=9

£(2)=3g(2) =12

Then which of the following isNOT true?

M g2)-f(-2)=20

) If-1 <x <2, then|f(x)-g (x)| <8

(3) There exists x, € (1,3/2) such that /(x)) = g (x,)
@) |f'(x)-g'(X)|<6=-1<x <l

AT B fd g, R R &1 IR 3[@dhed &
£1(x) = g"(x) + 6X

f£1(1) = 4g'(1)-=3=9

£(2)=3g(2) =12

TIA AN D AT T B 7

() g(-2)-f(-2)=20%

Q) AT -1 <x<2%8 @ |f(x)-g(x)|<8%

(3) x, €(1,3/2) &1 i &, s o f(x) =g (x,) ©
@D If'x)-g'x)|<c6=>-1<x<1

Official Answer NTA (2)

" (x)=g" (x) + 6x

= jf "(x)dx = jg "(x)dx + j6xdx +C
>fx)=¢gx+3x*+C .. (1)
x=1=f(1)=¢g1)+3+C

=9=3+3+C=> C=3

from (1) [£00dx = [g'()dx+ [ 3xdx + [ 3dx +k
= f(x)=gx)+x*+3x+K
x=2=12)=g2)+8+6+K
=12=4+8+6+K

=K=-6

=>f(x)=gx)+x*+3x-6
Leth(x)=1(x)—g(x)=x*+3x-6
S>hx)=fx)-gx)=3x*+3>0Vx
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= h'(x) is S.I. = h(x) = 0 has no solution

= h(x) € (h(-1),h(2)) = h(x) € (-8, 8)
f(x)—g'(x)|<6=3x+3|<6=3x*>+3<6
=>x-1<0=>xe(-1,1)
h(-2)=1(-2)—g(-2)=-20

Question ID : 366694346

3. Let 4 =4i+3] and b=3i—4]+5k.If ¢ isa vector such that 3'<5XB)+25=0, 8~(i+}+f<)=4,and
projection of ¢ on 7 is 1, then the projection of ¢ on p, equals
A G =i+ 3] 0 B =31 4j4 5k ¥1 AR w ARw g B Rrg (dxb)+25=0, ¢ (i+]+k)=42
T ¢ P 3 WUAY 18, A1 ¢ BT TN U&T GRIR 2
1 1 \ o
M35 @ 5 O, O,
Ans. Official Answer NTA (4)
Sol.  @xb=15i-20j-25k
Let & = xi+yj+zk
= 15x-20y-25z+25=0

=3x—4y-5z=-5
Alsox+y+z=4

c-a
and Hzl =4x+3y=35
—¢=2i-j+3k

- 5
M . — b = = —_—
Projection of ¢ or NN

Question ID : 366694341

4. The number of 3 digit numbers, that are divisible by either 3 or 4 but not divisible by 48, is

A ST B e, S 391 49 g § wReg 48 9 favrsy TE B, 9 e §
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(1)432 (2) 400 (3)472 (4) 507
Ans. Official Answer NTA (1)
Sol.  no.divisible by 3=102, 105, ............. ,999

=300

no. divisible by 4 =100, 104, ............. ,996

=225

now no. divisible by 12

=75

So numbers divisible by 3 or 4

=300 +225-75=450

now numbers divisible by 48 are =18
So total numbers =450 —18

=432

Question ID : 366694342

5. If the tangent at a point P on the parabola y? = 3x is parallel to the line x + 2y = 1 and the tangents at the points Q

2 2
and R on the ellipse XT + yT =1 are perpendicular to the line x - y =2, then the area of the triangle PQR is :

2 2
IS TR )? = 3x & g P U= TRl N1, R @1 x + 2y =1 & FHaR 7 O Srefga XT+YT=1$ﬁ§3ﬁ

Q T R R el ¥, IR ¥@M x —y =2 & ogad g, dl B39t PQR &1 &5%hd o :

3 9
(1) 35 2 53 3 5V5 Olv
Ans. Official Answer NTA (1)
Sol. y?*=3x

Tangent P(x ,y,)is parallel to x +2y =1

1
ThenslopeatP= ——

2
dy
=2y—=3
ydx
dy_3_ 1
dx 2y 2
=y, =3

Coordinates of P(3,-3)
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Similarly Q(%%j R(_%’_T;j

Area of APQR
3 -3 1
L A S
A INCRIING]
41y
5 5
_1 3 ij.,.:;(ij.,.o :ﬂ:_o,\/g
217 \5 5 25

Question ID : 366694332
6. The set of all values of t ¢ R for which the matrix

¢! e'(sint-2cost) e’ (-2sint-cost)

e' e’ (2sint+cost) e’(sint-2cost)

t

3 ‘. isinvertible, is
€ € cost e sint

t e R® |1 741, 59 forg amege

e' e'(sint-2cost) e’ (-2sint-cost)

t

-1 . L.
e ¢ (2sintt+cost) e”(sint-2cost) .
t . . FhAUNY B, P A ©
e e cost e sint

(DR () {kn.ke Z} (3) {(2k+1)§,kez} (4) {kn+§,kez}

Ans. Official Answer NTA (1)

e' e '(sint—2cost) e '(-2sint—cost)

Sol. |A|= e! e_t(2sint+cost) e_t(sint—2cost)

et e 'cost e 'sint
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1 sint—2cost -2sint—cost

=etele [l 2sint+cost sint—2cost

1 cost sint
R; >R, -R;,R, >R, -R;
0 sint—3cost —3sint—cost

|A| =e 0 2sint —2cost

1 cost sint

=¢'(—2cost(sint—3cost)t+2sint (3 sint+cost))
= e (6 cos’t + 6sin’t) = 6
|Al#0VteR

Question ID : 366694349

7. The set of all values of ), for which the equation ¢os2 2% — 25in* x — 2 cos? x = ), has areal solution x, is

p B AN AL RS g TR 052 2x —2sint x = 2 cos? x = ), BT UH ARANS & X B, BT T ©

1 3 3
(1) [‘1"5} 1 [_2’_5} g 1] @ [_5’_1}
Ans. Official Answer NTA (4)

Sol. A =cos?2x —2sin*x —2cos’x
convert all in to cos x.
A =(2cos’x — 1)’ = 2(1 — cos’x)* — 2cos’x
=4cos'x —4cos’x + 1 —2(1 —2cos’x + cos’x) — 2cos’X
=2cos*x —2cos’x +1 -2

=2cos*x —2cos’x — 1

=2| cos* x —cos? x—%}

i 2
=2 (cos2 x—lJ 3
2 4

1 3 2
o = 2{2_2} = 2X(_Zj =1 (max Value)

3

3
Ain = 2{0_2} = 5 (minimum value)
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3
So, Range = [—59—1}

Question ID : 366694334

8.

Ans.

Sol.

Let K be the sum of the coefficients of the odd powers of x in the expansion of (1+x)* . Let @ be the middle

1 200 We g ‘
wK 2'm
If = , where m and » are odd numbers, then the

term in the expansion of (2 + 75 -

ordered pair (/, n) is equal to

1 200
T (1+x)” $WﬁxﬁWW$WWWK%IW(2+$j S TR H 7eY U a g |

200C99 K B 2€ m

afe " - g, STl m A n fawm d@mn g, @1 $d g9 (L, n) |RER © |
(1) (50, 51) (2)(51,101) (3)(50,101) (4) (51,99)
Official Answer NTA (3)
9 _
Sum of odd coeft. of x = 5 =k
k =20
2 100
Middle term o =T101=""" Cy, (2)50
— 200(‘:100 250
WP~k _ 200t 2%
Now T o T 1001991 20, 2%
_100 s
101
gx 250
101

Question ID : 366694338
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2 tan”' x
0. The value of the integral jm —dx isequal to
X

2 tan”' x

FHHeT | ——dX PT 99 _ER &
X

1/2

1
(1) nlog, 2 (2) Slog, 2 3) %loge 2 ) gloge 2

Ans. Official Answer NTA (4)

2 -1
tan "X
Sol. I= I‘dx

..... (i)
X
1
Putx=l dx =——dt
t t
a1 a1
2tan — 1/2 tan
1=-| Ldi=- [ —tdt
1 ¢ t
2 - 2
t
2 1 12
cot 't cot "X
1= | di= | dx (i)
> !t » X
Add both equation
2, 1 o 2
tan  x+cot X medx m 2
21 = dx=—| —==(n2
I s 5 I 5 ({n2)j),

1/2

= E(€n2 —{n l} =mln2
2 2

1="rm2
2

Question ID : 366694350

10.  Thestatement B = ((~ A)v B) isequivalentto:

P97 B= (~A)vB)Ff=dafea & qu e :

(1) B= (A= B) 2) A= (A<= B) B)B=(~A)=B) 4 A= ((~A)=B)
Ans. Official Answer NTA (1,3,4)

Sol. B—(~AvB)=B—(A—>B)=~Bv(~AvB)=t
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Similarly B= ((~A)=B)=t and A= ((~A)=B) =t

Question ID : 366694344

11.

Ans.

Sol.

x-1 y-2 z+3 x—a y+2 z-3 . . .
T, T and 5 3 = intersect at the point P, then the distance of the

point P from the planez=ais:

If the lines

-1 y-2 - 2 z-

aﬁﬁaﬁxl =y2 =ZJ1r3aeﬂX2a=y; =Z131§§Pmﬁa?ﬁ§,aﬁﬁ§Pa%Wz=a®aﬁ
T

(1)28 2) 16 (3) 10 (4)22

Official Answer NTA (1)

Pointon L, =(A+ 1,20 +2, A -3)

Pointon L, =(2u+a,3u—-2, u+3)

A=3=p+3 >A=p+6 (1)
20+2=3u-2 =21 =3u—4 -.(2)
Solving, (1) and (2)

=>A=22&n=16

= P=(23, 46, 19)

=a=-9

Distance of P from z=-9 is 28

Question ID : 366694331

12.

Let R be arelation defined on N asa R b if2a +3b is amultiple of 5, a,b e N . Then R is
(1) notreflexive

(2) an equivalence relation

(3) symmetric but not transitive

(4) transitive but not symmetric

N ™R U& 49 R, aR b afk 24+ 3 &1 & o9 & §RT gR9IAG &, @ R

(1) Wged et &

(2) TP JoIdT WY ©

(3) FHME B IRy FHHd T B

(4) T9HT B U] AHMS T8 B
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Ans.

Sol.

Official Answer NTA (2)

For (A, a) = 2a+3b=2a+ 3b=5a = divisible by 5
= (a,a) € RV a e N= reflexive

Let (a, b) € R=2a+3b= 3k

and 5a + 5b = 5k, then
Sa+5b-2a-3b=5(k,~k)=2b+3a=5k

= (b, a) € R = symmetric

Let (a, b) & (b, ¢) both belong to R

= 2a+3b= 5k, & 2b+3c =5k,

then 2a +3b +2b + 3¢ =5 (k, +k,) = 2a + 3¢ =5k - 5b =51
= (a,¢) € R = transitive

Question ID : 366694345

13.

Ans.

Sol.

The plane 2x — y + z = 4 intersects the line segment joining the points A (a, -2, 4) and B (2, b, -3) at the point

Cintheratio 2 : 1 and the distance of the point C from the origin is /5 . If @b <0 and P is the point (a - b, b,

2b - a) then CP? is equal to

AT 2x -y +z=4 1531 A (a,-2,4) @B (2, b, -3) 1 A drel Y@Es B 2 : 1 U 4 fdg CwR
Predl & 1 qalfdg 9 g C 1 ¥ /5 21 R ab <08 T P, fdg (a-b, b, 2b-a) 8, a1 CP? TR B

16 N o7 P
(1) 5 @ (3) 3 O
Official Answer NTA (3)

A(a,-2,4),B(2,b,-3)
AC:CB=2:1

:CE(a+4 2b-2 —_2}

> >

3 3 3
Clieson2x-y+2=4

e e G
3 33

—a-b=2..()
Also OC =[5

j(a+4j2+(2b—2)2+£_5 ,
3 ] +3° 2)

Solving, (1)and (2)
(b+6)?+(2b-2) =41
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=5b*>+4b-1=0

=_1 —
=b or5

1
= a=1or 5

Butab<0=(a,b)=(1,-1)

(533 e

cpr-1, 1,4 51 17
99 9 9 3
Question ID : 366694335
14.  Theletters of the word OUGHT are written in all possible ways and these words are arranged in a dictionary,

in a series. Then the serial number of the word TOUGH is

¥ OUGHT & 1eRi 1 941 §9d dRIb] H fol@n SIa1 & 91 $91 Sl Bl Udh WURHIY Bl avs Y 200 4

FraRerd far S 2 | @ I TOUGH &7 U %9 -1 &

(1) 89 (2) 79 (3) 86 (4) 84
Ans. Official Answer NTA (1)
Sol. GH,O,T,U

No. of words starting from G =4!=24

No. of words starting from H=4!=24

No. of words starting from O =4! =24

No. of words starting from TG =3!=6

No. of words starting from TH=3!=6

No. of words starting from TOG =2!=2

Next"TOUGH"=1

Rank of "TOUGH" =24 +24+24+6+6+2+2+1=89

Question ID : 366694340
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15.

Ans.

Sol.

d
Let y= y(x) be the solution of the differential equation X log_ x d_z +y=x"log x, (x>1).Ify(2) =2, then

y(e)isequal to
d

AT STgdel THIHR] xlogex£+y=x210gex,(x> 1) &1 8 y=p(x) 81 AR (2)=27, A1 y(e) RI«R
T

1+¢’ 1+¢’ 4+¢’ 2+¢’
1 2 3 4
M= @ -, ® OES
Official Answer NTA (3)
xlogexd—y+y=leogex,(x>1)

dx

:>d—y+L=x

dx xInx

Linear differential equation

1
LE. = oo _ Inx]

.. Solution of differential equation

y|lnx| = jx|lnx|dx
‘In leﬁ—jl'x—zdx
2 x 2

2 2
= y|Inx| =|lnx|(%]—%+c

For constant
y2)=2=c=1
2 2
X X 1
XE——t—
So, Y= " ey i

2 2 eZ

€ €
ence, y(e) S

Question ID : 366694339

16.

: : T
The area of the region A = {(X,Y) Jecosx —sinx|<y<sinx,0<x < 5} is
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el A={(X,y):|cosx—sinx|§y£sinx,0£xsg} BT FTHA &

3 4
(D) J5-242+1 (2)1_$+ﬁ

3 3
OE B @ 5+242-45
Ans. Official Answer NTA (1)
cosx—sinx : OSng
Sol. Y| . r n
SIN X —COS X —<X<—
4 2
) T
—sinx—cosx : 0<x<—
1 4
y:
) T T
COSX +SsIn X —<X<—
4 2
Forpt. A

COs X —sin X =sin x

1
tanx = —
2

n/4

. . n/2 ., .
Area= j . (sinx —(cosx —sinx))dx + I (sinx —sin x +cos X)dx
tan~ 1/2 n/4

/2
n/4

/4
X

=(—2cosx—sinx)_  +(sinx)

=(%-%}—(—200&(—sinx)+(1—%)
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=— 2—L+2cosx+sinx+1—i=—2\/§+1+& !

NG NG NG

=5+1-2\2

Question ID : 366694343

x-1 y+8 z-4 d x-1 y-2 z-6,

17. The shortest distance between the lines > — 5 an > 1 3 is
. x-1 y+8 z-4 x-1 y-2 z-6 .
NEIK] S = 5 T " " D 9 ATH T B
(1) 43 (2) 343 (3) 53 “4) 243

Ans. Official Answer NTA (1)
x-1 y+8 z-4
2 -7 5

Sol. d=1-8j+4k

x-1 y-2 z-6
2 1 -3

B=i+2j+6f<

p=2i-7i+5k,g=2i+j-3k

i ]k
pxq=2 -7 5
2 13

=1(16)- j(~16) +k(16)
=163+ j+k)
‘(—10}—212)-16(i+j+12)‘

‘ 1633 ‘

I (CERGED)
| [Pxa

B

|
—-12

55

Question ID : 366694333

18. Consider a function f/: [N — IR , satisfying
FH+2f2)+3fB)+....txf(x)=x(x+1)f(x); x>2 withf(1)=1.
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Ans.

Sol.

1 1
N :
£(2022) " £(2028) ‘sequalto

Then

TP BT f1 IN - IR. B I f(D)+2/Q2)+3/G) + .. Txf(¥)=x(x+ 1) f(x); x>2 TAf(1) =17

1 1
a F(2022) | £(2028) T g
(1) 8000 (2) 8400 (3) 8100 (4) 8200
Official Answer NTA (3)
f(H)+2(2)+3f(3) enenennnnen. nf(n)=nm+1)f(n).............. (1)
replaceinbyn+1
f(H)+2£(2)+3f(3) .evvnenene. nf(n)+(n+ 1) f(n+t) =+ 1) (n+2)f(n+1)............. 2)
Subtracting (1) from (2)
(n+1)f(n+1)=Mnm+1)(n+2)f(n+1)—n(n+1) f(n) or (n +1)f(n+1) —nf(n)=0........... 3)
putn=2,3,4............. n+1ineq. (3)

3f(3)-21(2)=0
41(4)-31(3)=0
(n+1)f(nt+1)—nf(n)=0
Add= (n+1)f(n+1)=212)

21(2)
n+l1

againputn=2ineq. (1)

f(1)+2£(2)=61(2)

=  fn+1)=

> 1=42)=> f(2)=%

Now by (4) f(n) = %

1 1

N + = 4044 + 4056 = 8100
£(2022)  £(2028)

Question ID : 366694347

19.

P(w
LetS={w,w, ... } be the sample space associated to a random experiment. Let P(w ) = %,
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Ans.

Sol.

n>2.Let A={2k+3l:k,{ €N} and B={w, :neA}.ThenP(B)isequal to

P(w, )

AT UF AG[0d Tl B gfied FEfe S = {w, w,, ...} 81 7 P(w, )= s n>2 B HAM

A={2k+3l:k,leN} Tem B={w, :neA} 2| d P(B) &R 2 :

L3 oL oL N
()32 ()16 ()32 ()64
Official Answer NTA (4)
A A
Let P(w) = A then P(w,)= 5"'P(Wn) = e
ZP(wQ:l:Ll:l:x:l
S k=1  [— 2
2
1
So, P(Wn)—z—n
A ={2k+30:k,0eN} ={5,7,8,9,10.....}
B={w :neA}

B={w, W, Wy, W,, W
A=N-{1,2,3,4,6}
o P(B)=1~[P(w,) +P(w,) + P(w,) + P(w,) + P(w,)]

10> Wyps eeeees }

_1_32+16+8+4+1 _3
64 64

Question ID : 366694337

20.

. S A
The value of the integral L T dt is
+

4
A f(té +1jdt 1A R

t”+1

T

1 1
tan' ———tan' 8+
1 2 3 3

(2) tan”' % + % tan~' §— =
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1 T
tan' 2——tan"' 8+ —
®) 3 3
Ans. Official Answer NTA (4)

~ 2 (t4 +1) (t2 +1)dt
Sol. _'!(t6 +1) (t2 +1)

1 T
tan' 2+—tan '8 ——
4) 3 3

- (i +t1)(t2+1) e )

tan"' -2+ I tan"' -2+ L
4 4

2 2
it +1
put£=0 -3 dt=de
t=1then6=1
t=2then0=28
_lj o
3707 +1

8
1

= %[tan_l(e)}

= l[tan_1 8- E}
3 4

I=tan™' 2—tan™' (1)+ %tan’1 g

12
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tan' 2+ ltan‘1 g~
3 3

SECTION - B
Question ID : 366694359

21.  Atriangle is formed by the tangents at the point (2,2) on the curves y* = 2x and x*> +)? = 4x, and the line x +

y+2=0.Ifris the radius of its circumcircle, then 7 is equal to

bl )2 = 2x TAATX* +)? = 4x & 45 (2, 2) WR W @I AT & x +y +2 =0 b st 991 2 | IS 59
Bt & URgT A Froar 2, o 2 R B
Ans. Official Answer NTA (10)
Sol. S :y’=2x S2:x2+y?=4x
P(2.2) iscommon pointon S & S,
T, istangentto S atP=T, :y2=x+2
=T :x-2y+2=0
T,istangentto S, atP =T, :x2+y2=2(x+2)
=>T,:y=2
&L, :x+y+2=0isthird line

Q(=2,0) Lsixty+2=0 R(-4,2)

PQ=a=\/E
QR=b=+8
RP=c=6
1
Area (APQR) = A=5><6><2=6

_abC_\/160=\/E:>r2=10

r= =—
4A 4
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Question ID : 366694351

22.  Let a,0,,.....o, be the roots of the equation x” + 3x° - 13x* - 15x =0 and |a, [2] o, [>...>| o, |. Then
o0, — 0,0, + 00, 1S equal to
A FHEAEROT X7 + 3% - 13x° - 15x =0 & A 0, 00,enn O, B TAT |0, 20, (220, | B 1A
0L,0L, — OLy0L, + 0L 0L, SRTER B |

Ans. Official Answer NTA (9)
Sol. x’+3x°-13x*-15x=0

= x=0,x+3x*-13x>-15=0
Letx*=t
Equation t+3-13t—15=0

=>@t-3)E+6t+5)=0
=t=3,2+6t+5=0
=t=-1,-5

xXX=-1=x=i,-

X2 =—5= x = —/5i,/5i

aa,—aa, +a a,

= (V51)(-5i)(V3) (3 )+ (0D

=5+3+1=9

Question ID : 366694360

23. Let X={11,12,13......,40,41} and Y= {61,62,63....,90,91} be the two sets of observations. If ¥ and y are
their respective means and 2 is the variance of all the observationsin X  y.then |X+y—o” | isequal to

AT Y&l & & §eed X = {11,12,13,.....,40,41} @2 Y = {61,62,63....,90,91} 2 | I 3% A1&T HA: X
JAY & TN XUy d T UeToll B R o2 8, T |X+7—0° | TR 2|
Ans. Official Answer NTA (603)

41
Zi 11+41
Sol. ;:%=%:26 (31 elements)

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

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

Page No. 20




n M ATRIX Question Paper With Text Solution (Mathematics)

JEE Main January 2023 | 29 January Shift-2

91
i
j=61 _ 61+91

T

=176 (31 elements)

31x26+31x76
31+31

Combined mean, 1L =

26476
2

1 31 31
o’ =5>{Z(Xi —W* 4+ (v —w? | =705
i=1

i=1

51

Since, x, € X are in A.P. with 31 elements & common difference 1, same is y, € y, when written in increasing

order.

31 31
Y =D (v -’

i=1 i=1
=102+ 112+ ... + 40?
_ 40x41x81 9x10x19
B 6

=21855

“[x+y=0?| =26+ 76 ~705| = 603

Question ID : 366694355

24.

Ans.

Sol.

Let{a,} and {b }, k € N, be two G.P.s with common ratios 7, and r, respectively such thata =b =4 and r|

0

13
<r,.Letc,=a +b,keN.Ifc,=5and ¢, =? then ch —(1236 +8b4) is equal to
k=1

7 {a,} 991 {b,}, k e N. & GP.s 8 e &d orfurd Hae: r @M r, 8, AR a,=b, =4,r <r,8| A

13 -
c,=a +b.keN 8l AR c, =57 = 3 D¢ —(12a,+8b,) qrmew ¥
k=1

Official Answer NTA (9)
a=b=4
C,=a,+b,=5

—ar, +br,=5

IO

:>4r1+4r2=5:>r1+r2=
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C3 =a3 +b3 =$:>ar12+br22 :$

= 41‘12 +41‘22 = %

2
5 » 13
=>4 -1, | +41r) =—
[4 2) P4

25 5, >
=16 ———r1, +1; [+161; =13
(16 52 2) 2
= 25— 40r, +1615 +1617 —13=0
= 3212 —40r,+12=0
=8r>—10r,+3=0

= (4r,-3) 2r,- 1) =0

1

ZCk=Zak+2bk= + = +
k=1 l-5 1-1 1_1 1_2

=8+16=24
0 1 5 3 3
> C,—12a5-8b, =24-12 4(—) —8.4.(—J
= 2 4

_oa-3_2T g
2 2

Question ID : 366694352

25.  Let q=8—14i. A=dzec:—22"%% __jl and B={zec:z+3i]=4}. Then 2. (Rez—Imz)
Z2 _ (2)2 _1 12i zeANB

isequal to

T =8 141, A clpec: 2707 |l am Boizeczediea 2@ 2. Rez—Im2)
Z2 _ (2)2 _1 12i zeANB
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Ans.

Sol.

TRIR T |
Official Answer NTA (14)
o=8-14i
Z=X+1y
az=(8x + 14y) +i(— 14x + 8y)
z+7=2x z-7=2iy
2i(—14x+8y) _
Ci(dxy-112)
x-4Hy+7)=0
x=4 or y=-7
SetB: x>+ (y+3)y =16
whenx =4 y=-3

Set A

wheny=-7 x=0
S ANB={4-3i,0-7i}

So, ZE%ﬁ Rez=Im2) _ 4 _ (3)+0-(7)-14

Question ID : 366694356

10

b ! on
26. Leta,=b ,anda =a +(n-1),b =b  +a .,vYn>2. IfS=22—E and T=ZF,then 27(2S-T)
n=l1 n=1
is equal to
10 8 n
g9 a,=b dAMa =a  +n-1),b =>b +a . yn>2 &l I S=HZ=;2—E SRl T:;T‘_l g,
27(2S - T) T_eR ®|
Ans. Official Answer NTA (461)
b b, bs by
Sol. S—?+2—2+?+ ....... +2T (1)
S by b, b; by
5—2—24‘2—3 2—4+ ....... +F (2)
_ b a3 a ag by
(1)_(2)35—?4‘—24‘2—34‘ .......... 210 —F
S—p 4 %2 ag by
=0 = 1+—+2—2+ .......... 2—9 ZW 3)
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S b
>—=—+—
2 2 22

Question ID : 366694357

27.

Ans.

Sol.

“)
2 8 a5 by
.......... 25 0
8 ag by

X—a
If the equation of the normal to thecurve ¥ = (x+b)(x-2) at the point (1,-3) isx - 4y = 13, then the value

of a+ bisequal to

g gk Y=

RIR B |
Official Answer NTA (4)
X—a
(x+b)(x-2)
Atpoint (1,-3),
_1-9
C (1+b)(1-2)
=1-a=3(1+b)

X—a

y:

Now, ¥ =

X—a
(x+b)(x-2)

(x+b)(x-2)

(1)

% 45 (1,-3) R 319 b1 FHIARO x -4y =138, @ X =

5
— W g+ b AA
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:>d_y= (x+b)(x-2)x(1)—(x—-a)2x+b-2)
dx (x+b)*(x~2)*

At(1,-3)sl f li lh d_y__4
(1,-3) slope of normal is 4 hence >

4 (eb)h—(-a)b
So, (14 b)*(—1)2
Using equation (1)
_(1+b)(=1)=3(b+D)b
- (1+b)

=4

4 _|=D-3b

(1+b) ‘(b;t_l)

=>b=-3
So,a=7
Hence,a+b=7-3=4

Question ID : 366694353

21
12
28.  Let Abe the symmetric matrix such that |A|=2 and !3 i] A= {0‘ B} . If the sum of the diagonal elements of
2

: Ps .
Aiss, then PR equal to

21
12
A AT FEAT 3y B ! ARG 2 8 qer !3§]A_{ag}%laﬁAa%ﬁzﬁﬁa%amaﬂaﬁﬂ
2

s%,a‘rﬁ—iw?%l
o

Ans. Official Answer NTA(5)

a b
Sol. AT=A:SO,A=[ }

b d
now ad — b’ =2 (1)
2 1 ]la b
also BA= [3 3/2}[1) d}
=2a+b=1 -.(2)
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3a+&—oc 3
> ..(3)
3d

3b+—=p (4
2

2b+d=2 -(5)

Solving equations

4° 2° 2
d=3,p=3

So Bxs _s

o

Question ID : 366694358

29.

Ans.

Sol.

A circle with centre (2,3) and radius 4 intersects the line x + y =3 at the points P and Q. If the tangents at P and

Q intersect at the point S (a,[3) , then 4o — 7f isequal to

T g, foedT & (2,3) 7 a1 B 4 8, 3@ x +y =3 F1 fgaft P den QR Frear 7| Ak P QR
et Y@t fdg S (o,p) R e B, @ 40— 7B IR B |

Official Answer NTA (11)

The given line is polar or P(2, B) w.r.t. given circle

X2 +y’—4x—-6y—-3=0

Chord or contact

ox +By—-2(x+a)-3(y+p)-3=0

=S @-2x+P-3)y-QRa+3p+3)=0 (1)
*.» But the equation of chord of contact is given

as:x+ty—-3=0 (1)
comparing the coefficients

a-2 B-3 __(2oc+3[3+3)
1 1 -3
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On solving o=-6
B=-5
Now 4o -7 =11

Question ID : 366694354

30.  The total number of 4-digit numbers whose greatest common divisor with 54 is 2, is

4-37p1 B TR, FSTTDT 54 & A1l HETH IHITS AISIH 2 B, B H[el T4 & |
Ans. Official Answer NTA (3000)
Sol.  Four digit numbers which are divisible by 2 = 1000 to 9998 = 4500

Four digit numbers divisible by 6

= 1002 to 9996 = 1500

Four digit integer divisible by 2 but not divisible by 3 = 4500 — 1500 = 3000
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