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SECTION - A

Question ID : 100401

Function

1. The domain of the function f(x)=sin™ [2x2 - 3} +log, [log1 (x2 -5x + S)J , where [t] is the

Ans.

Sol.

greatest integer function, is :

2

2

Qyu f(x)=sin" [2){2 —3]+10g2 (log1 (x2 -5x +5)J,tgk [t]eglke i.kd Qyu g] dk ikr g

5 5-4/5
(1) (_\ETJ (2)

3) [1%] 4)

Official Answer NTA (3)

f(x)=sin"'[2x* —3]+log, [log1 (X2 —5x +5)j

2
P:-1<[2x>—2]<1
= -1<2x*-3<2

=2<2x’<5

:l<x2<§
2

T

P21X2—5X+5>0

R

P, :logl(x2—5X+5)>0

2
=x’-5x-5<1

= x*=5x+4<0

b

2 2

5-45 5+\/§J

1,

5+\/§J

L 2
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=P, :xe(L,4)
So, AP, NP, = (1#)
Question ID : 100402
Complex number
2. Let S be the set of all (o, B), T < a, B <2, for which the complex number -isina is purely imaginary
1+ 2isina
l1+icosP . . ) ) 1 .
and ———— ispurelyreal. LetZ ,=sin2a+icos2p, (a, B) € S. Then z 1Z,,+—=—"1sequal to
1-2icosP of (s iZ,

lut I (o, B), m< 0, p<2r, Ftud fy, Bffed B[k L2550 fory dyifud ra 10058

1+ 2isina 1-2icosf

fo*k) okLrfod g] dk BePPk; S gA eluk Z  =sin 2a.+icos 2B, (o, B) e SGA Tk > [izaﬁ +%J
(B)es 1ap
cjkicj g :
(1)3 (2)3i 3)1 4)2-i
Ans.  Official Answer NTA (3)
Sol. 7n<a,B <2m
l-isino.
m ~ Purely imaginary
N (1—1smoc)(1—1(231na))

1+4sin” o

= Purely imaginary

1-2sin" o
1+4sin’ o

. 2 1
=sin“ o =—
2

{Sn 7n}
o=4—,—
4 4
l+icos
& 1+i(—2cosB) Purely real
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- (I+icosB)(1+2icosp)
1+4cos’ B

= Purelyreal

= 3cosBf=0

3n
=>B=—
P 2
.S .
= Z,, =sin—+icos3n=1-i
2

or

I .
Z,5 =Sin—+icos3t=-1-1i
2

Requiredvalue{i(l—i)Jr_ L Hi(—l—i)ﬂ(_iﬂ)}

—i(-2i) 41 A

ii(-2)

—

—~
—
+
—

~—~—

=2-1=1

Question ID : 100403

Quadratic Equation

3.

Ans.

Sol.

If o, B are the roots of the equation x* —(5+3@ —5‘/@)x+3(3(1°g35)3 — 5llos3)s —lj =0, then the
. 1 1 .
equation, whose roots are oo +— and f+—,1s:
o
:fn leldj.k 2 _(5+3J@ _5@)“3(3(%5% _ gloes) _1j:o deyo, pg rkog leidj.j

feld ey o+~ rfk p+L g,g:
B o

(1)3x*-20x-12=0 (2)3x*—10x-4=0
3)3x*—10x+2=0 (4)3x*-20x+16=0
Official Answer NTA (2)

Bonus because ‘x’ is missing the correct will be,
<2 — (5 n 3./10g35 _5./10g53 ) X+ 3(3(10&5); _ 5o 3),% _ lj —0

3Jlog35 — 3«llog35.dlog35.1/log53 — 3log35. logs3
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_ (3log35)\/@ _ giioes

?ﬂ@ 310g3 \/m (3log3 )(10g35)2/3

2/3

_ 5(log53)
So, equation is x, —5x —3=0and roots are a & B {a + B = 35; afp =3}

1 1
New roots are OL+E&I3+—

o
1 1 -2 2
ie. opr &oc[3+ e, —&—
’ B o i) B o
-2 -2

Let —=t=>a=—
o t

As o? —50-3=0
:>i+£—3 0

t* ot
=4+10t-3t2=0
=3t2-10t—-4=0
ie,3x2—10x-4=0

Question ID : 100404

Matrices

4.

Ans.

Sol.

4 -2
LetA= ( B ] JIfA?+yA+181=0, then det (A) is equal to :
o

4 -2 L
ekuk A=( B]gA ;fn A2+ yA+181=040, rk det (A) CJkc) ¢ :
o

(1)-18 (2) 18 (3)-50 (4) 50
Official Answer NTA (2)
The characteristic equation for Ais A |A—AI|=0
4-n =2
=0
o B-A

= (4=2)(B-2)+2a=0

=1 —(B+4)A+4Bp+20.=0
PutA=A
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A’ —(B-4)A+(4p+2a)I=0

On comparison

9(B+4)=v & 4Bp+20.=18

and |Aj=4p+2a =18

Question ID : 100405

Continuity & Differentiability

. Up(729+x) -3 . ,
If for p # q # 0, the function f(x)= is continuous at x = 0, then :
J729+qgx -9

5.

;inpzgz0d fy,, Qyu f(x) (p(729+x) =3 ,x=01j brrg,rk:

3729+ qx -9
(1) 7pq f(0)-1=0 (2) 63q f{(0)—p*=0
(3)21qf(0)-p*=0 (4) 7pq £(0)-9=0

Ans.  Official Answer NTA (2)
Sol.  f(0)=limf(x)

0
Limit should be 6 form

So, Ip.729 -3=0=p3°=3"=p=3

:ling B 13 :%X (]3
X—> qX
S f(0)=ix =L
3 79 7q
= 7qf(0)—-1=0

= 7.p%.qf(0) — p* =0 (for option)
= 63qf(0)—p*=0
Question ID : 100406
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Definite Integration

6.

Ans.

Sol.

Let f(x)=2+ x| —|[x — 1|+ [x + 1], x € R. Consider

o Yr{r(g )

(S2): jf(x)dx=l2

Then:

(1) Both (S1) and (S2) are correct (2) Both (S1) and (S2) are wrong
(3) Only (S1) s correct(4) Only (S2) is correct

ekuk f(x)=2+|x|—x—1|+[x+1,x e RQA rk

o o{Yor(2 el

(S2): jf(x)dx=l2

e:

(1) (S1) rFkk (S2) nkuk 1gh g (2) (S1) rFkk (S2) nkuk xyr g
3)doy s Igh g 4)doy (s2) Igh g

Official Answer NTA (4)

uwt
L
E-—.
-
b

(82): ] £(x)dx =12

~. (D)

Question ID : 100407
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Sequence & progression

7.

Ans.

Sol.

Let the sum of an infinite G.P., whose first term is a and the common ratio is r, be 5. Let the sum ofits first five

terms be i—i Then the sum of the first 21 terms of an AP, whose first term is 10ar, n" term is a_and the

common difference is 10ar?, is equal to :

etuk ,d vifjfer G.p,feldk igyk inag rik Bko vuikr rg] dk ;kx 5gA ekuk bl d iFke Tkp Ink

dk ;kx % gA rk mI AP, fehdk igyk in 10arg,n®in a_g rik Lo vrj 10ar?g, d iFe 21 ink

dk ;kx g :
()21a, (2)22a, 3)15a, (4)14 a,
Official Answer NTA (1)

S,, = %[ZOar +20.10ar’]

=21[10ar+ 100 ar’]
=21.a,

Question ID : 100408

Area Under Curve

8.

The area of the region enclosed by y < 4x?, x’< 9y and y <4, is equal to :

y<4x? x> <9y ik y <4 %) {kk dk {=kQy g:

|40 ) 56 12 o 50
(1) 3 @ 3 373 @3
Ans.  Official Answer NTA (4)
y=4x" x' =0y
N\ Nes [ /.,
Sol.
(0.0)
4
A=2]]3 y—gjdy
45 80
:2. — d =
ISy dy 3
MATRIX JEE ACADEMY

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

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

Page No. 8




MATRIX Question Paper With Text Solution (Mathematics)
JEE Main July 2022 | 27 July Shift-2

Question ID : 100409

Definite Integration

2
9. J.U2x2 - 3x‘ +|x——= jdx , Where [t] is the greatest integer function, is equal to :
0

j(\2x2—3x\+ X1 jdx,tgk [t] eglle i.lkd Qyu g] cjicj g :

7 19 31 3
(D s (2 I 3) I 4) )

Ans.  Official Answer NTA (2)

Sol. ﬂsz —3x‘dx
0

(ZX2 —3X)dX = %

O | W

(3X—2X2)dX+

[+t

3

1 2
(-1)dt+[0.dt[1.dt=0.

0 1

N we— o

e—o|w

[t]dt

1

|

N | —e—o

QuestionID : 100410

Area Under Curve

10. Consider a curve y = y(x) in the first quadrant as shown in the figure. Let the area A is twice the area A,. Then
the normal to the curve perpendicular to the line 2x — 12y = 15 does NOT pass through the point:
fp=k e [k, vulkj y=y(x) iFke prik’k e ,d od gA ekuk {i=kQy A ] {=kQy A, dk nk xuk gA rk
0@ 1j] J[k 2x—-12y=15d ycor] vitkyc fdl fcin 1 gkdj ugh thrk g :

Y
(1)(6,21)
(2)(8,9) =
(3)(10,4) g
O 4 X
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Ans.

Sol.

4) (12,-15)
Official Answer NTA (3)
Giventhat A =2A,

from the graph A +A,=xy—8

3
:>EA1:XY_8
2 16
=>A =—xy——
A
X 2 16
= [f(x)dx==xy——
F(x)dx=Zxy-=

2( d
= f(x)zE(xd—Z+ yj

:>2fﬂ=fd—x

y X
= 2/ny = {nx + Inc
= y*=cx
Asf(4)=2=c=1
SO y* =X
slope of normal =—6

1 1

y=-(x)=5(-6)=4(-)

=>y=-6x+3+54
=>y+6x=57

Now check options and (C) will not satisfy.
QuestionID : 100411

Straight Line

I1.

The equation of the sides AB, BC and CA of a triangle ABC are 2x + y=0,x +py=39and x —y =3

respectively and P(2, 3) is its circumcentre. Then which of the following is NOT true?

(1) (ACy*=9p

(3) 32 < area (AABC) < 36

(2) (AC)* +p*=136
(4) 34 <area (AABC) <38

f=H€ ABC dh Hktkvk AB, BC rFk cAd Bendj.k @e™i 2x +y=0,x +py=239 rFlkx —y=3 ¢ rfk
bldk ifjdin P(2,3)gA rk futu e I dkullk IR; ugh g ?

(1) (ACy* =9p

(2) (ACY + p> = 136
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(3) 32 < {=kQy (AABC) <36 (4) 34 < {=kQy (AABC) <38
Ans.  Official Answer NTA (4)

Sol.

B AHpy=39 C(7.4)
{: 39 78

Perpendicular bisector of AB

Xx+ty=5
Take image of A
x—l_y+2_—2(—6)_6
1 1 2
(7,4)
7+ 4ap =39
p=328
solving x + 8y =39 and y=-2x
. | 8
I5 T
AC*=72=9p
AC?+p’=T72+64=136
1 -2 1
AABC=%7 4 1
-39 78
15 15
:l 4—E+2 7+£ +7 78 +4><39
20 15 15 15 15
_L 18+18x2}
20 5
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:9[%:@:32.4
5 5

QuestionID : 100412

Circle

12.  Acircle C, passes through the origion O and has diameter 4 on the positive x-axis. The line y = 2x gives a
chord OA of circle C,. Let C, be the circle with OA as a diameter. If the tangent to C, at the point A meets the
x-axis at P and y-axis at Q, then QA : APisequal to :
,d olk c ey foin o I gidj tirk g rik AuilRed x-v{k ij bk 0;k0 4 gA j[k y=2x I olk C,
dh thok OA curh gA ekuk , og olk g] feldk ,d 03kl OAgA ;fn fon Adj C, db Li'k j[ x-vik
1j P rik y-vi{k 1j Q1j feyrh g] rk QA: APcCjkcj g :
(1)1:42)1:5 (3)2:5 4)1:3

Ans.  Official Answer NTA (1)

Sol. C,:x*+y’—4x=0
tan0 =2

4y

L:2z—y=0

5,

C, isacircle with OA as diameter.
So, tangent at Aon C, is perpendicular to OR

rF 9

~NO
=

(T, oy
r

Let OA =7/
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. QA _ lcotH
AP /tan®

_ 1
tan’0 4

Question ID : 100413

Parabola
13. If the length of the latus rectum of a parabola, whose focus is (a, a) and the tangent at its vertex is

X +y=a,is 16, then [a| is equal to :
:in ,d ijoy;] feldh ukik a,a) g rFk FER "% ij Li'k [ ok Detdj.k x+y=ag, dh ukikyc
thok dh yckb 169, rk Jajcjkc] g :
(1) 242 2 2.3 3) 42 (4)4
Ans.  Official Answer NTA (3)

xty=a
[Pl |
1
Sol. (a,)
p|=|2 =20
J2| 4
=42
Question ID : 100414
3D Geometry
14. If the length of the perpendicular drawn from the point P(a, 4, 2), a> 0 on the line x+1 == 3 2= I is
2 3 -1

3
2/6 units and Q(a,, a,, o) is the image of the point P in this line, then a + Z a, isequalto:

i=1

-fn fcln P(a, 4,2),a>0, 1 j[K X2+1:-‘/;3:Z-11 ij My x, yc di ycib 246 bdib g rfik bl

j[i e fcin P b ifrfcic Q(a,, . o) o] 1k a+> o, Cikcj g -
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Ans.

Sol.

(17 2)8 3)12 (4) 14
Official Answer NTA (2)
(a,4,2)
2V6
2,31

(221, 343, —0+1)

(2%—1—a)2+(3k—1)3+(—k—1)(—1)=O
=>4h-2-2a+9A-3+A+1=0
=14A—-4-2a=0

=TA-2—-a=0

and,

(2n—1-a) +(3A—1)" +(h+1)’ =24

= (5h=1)" +(3A—1)" +(r+1)" =24

— 3512~ 141 —-21=0

= (A-1)(35+21)=0

For, ) =1 —a=5

Let (,,0.,,0;) bereflection of point P

o,+5=2 o, +4=12 o,+2=0
o, =-3 o, =8 o, =2

ato,+o,+o, =8

Question ID : 100415

3D Geometry

15.

Ans.

Ifthe line of intersection of the planes ax + by =3 and ax + by + cz=0, a> 0 makes an angle 30° with the plane
y—2z+ 2 =0, then the direction cosines of the line are :

;in leryk ax + by =3 rik ax + by +cz=0,a>0dh 1frPNnu j[k L, lery y—z+2=0 1 30° dk
dik cukrt ] rk j[k L dh fnd diT:k g -

11 11 12 N
—,—.0 — =0 — =0 1
(1)\/5’ ok (2)\/5’ ok (3)\/3’ 55 (4)2, 2,0

Official Answer NTA (2)
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ik
Sol. n=la b 0
a b ¢

= bei— ac}

Direction ratios of line are b, —a, 0
Direction ratios of normal of the plane are 0, 1,— 1

cos60°=

a 1

==

VJa’+b? 2
=b=zta

W |
2 Vo? +a?| 2

1

So, D.R.'s can be (*a,-a,0)

+1 1
- D.C'scanbe* (Ea _ﬁa Oj
Question ID : 100416
Probability
16.  Let X have a binomial distribution B(n, p) such that the sum and the product of the mean and variance of X are

k
24 and 128 respectively. f P(X>n-3)= o thenk is equal to :

ekuk X dk f}in cVu B(n,p)gA X d el/; vk 1h].k dk ;kx rRk x.kuQy @eki 24 rfk 128 gA ;fn

P(X>n-3)= 23 g, rkkcjkcj g :

(1)528 (2)529 (3) 629 (4)630
Ans.  Official Answer NTA (2)
Sol. Leta=Mean & 3= Variance (o> )

So,a+B =24 , of3=128
=oa=16 & B=28
1
=np=16 npq=8=q=7
.'.p:%,n:32
MATRIX JEE ACADEMY
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p(x>n—3)=2Ln(“Cn_2 +"C_, +“Cn)

k=20, +2C, +2C,, = 32>2<31+32+1

=496 + 33 =529

QuestionID : 100417
Probability

17.

Ans.

Sol.

A six faced die is biased such that

3 x P(aprime number) = 6 x P(a composite number) =2 x P(1).

Let X be arandom variable that counts the number of times one gets a perfect square on some throws of this

die. If the die is thrown twice, then the mean of X is :
Ni Qydk dk ,d ikBk bl 1dkj vitkur g fd
3xP(,d VHKT; B[;kh=6xP,d HT; B[;kh=2xP).

eluk X ,d ;knfPNd pj g] tk ;g n"lkrk g fd bl ikl dk dN cj Qdu ij fdrut ckj i.k ox ikr

gkrk gA ;fn bl 1kl dk nk ckj Qdk tkrk g] rk X dk el/; g :

M7 @) 17 417 4 17
Official Answer NTA (4)
Let P(aprim;number) _ P(a conllposite) _ Pgl) 1

So, P(a prime number) = 2k,
P(a composite number) =Kk,
& P(1)=3k
& 3x2k+2xk+3k=1
=k= l
11

4
P(success)=P(1 or4)=3k +k=—

11
Number of trials,n=2
8
;. mean=np = ZXHZH
QuestionID : 100418
Heights & Distances
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18. The angle of elevation of the top P of a vertical tower PQ of height 10 from a point A on the horizontal ground

is45°. Let R be a point on AQ and from a point B, vertically above R, the angle of elevation of P is 60°. If

ZBAQ=30°AB =d and the area of the trapezium PQRB is o, then the ordered pair (d, o) is :

10 Aptb d ,d AJokkj Vioj d fk[kj P dk {kirt Ajkry ij ,d fcin A 1 mik;u dk.k 45°gA ekuk
AQ ij ,d fcin Rg rfk d A/okkj Aij ,d fcin B I P dk milk;u dk.k 60° gA ;fn #BAQ=30°,
AB=d rFk leyc PQRB dk {Qy a g, rk dfer ;Xe (d,a)Q:

1 (10(\/5_1)’25) ) (lo(ﬁ—l),z_;j

3) (10(\/§+1),25) (4) (10(«@+1),§j

Ans.  Official Answer NTA (1)

Sol. QA=10

QR_IO——

RA =dcos30°=

Jad

BR =dsin30°=—

P

10

60%

3D 45#

tan 60° =

=3=

PQ-BR _ ‘5

20-+/3d

—203-3d=20-d
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:>2d:20(\/§—1)
:>d=10(ﬁ—1)

ar(PQRB) = :%(PQ+BR).QR

;(10 EJ (10—%)
:%(10+5\B—5)(10—15+5«5)
(5\5+5)(5\f 5)= (75 25)=25

QuestionID : 100419

Trigonometric Equation

19.  Let S= { ( ji (9+m 16Jsec(6+%j=—%}.Then:
ekuk sz{e ( j;sec(GJr(m l)6jsec(6+%j=—7} gA Ik :

_jm _J2r
5= o515

(3)29—— (4)29——

0eS 0eS

NI:I

Ans.  Official Answer NTA (3)

Sol.  Let a=9+(m—l)%

T
=0+m—

& B 5
T

- =—

So, B 5

o 1
Here. X seco.secf = Z _
> m=l m=1 cOs o cOs [3

=2 29) m =2 2 (tanB tanoc)
m=1coso.cosfp ~ m=!
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= 2él(tan(6+mg)—tan(ent(m—l)gjj

=2(tan(6+9?ch—tan6J:2(—c0t6—tan6):—i

NE)
(Given)
: tan6+cot6—i
1
= tan0 =—or\/§
3
So. §— {z,z}
6 3
sgF, T_T
0eS 6 3 2

Question ID : 100420

Mathematical Reasoning

20. Ifthe truth value of the statement (P A (~R)) — ((~R) A Q) is F, then truth value of which of the following is F?
;in dFlu (P A (~R)) > (~(R) A Q) dk IR; eku Fg,rk futu e I fdl dk IR; elu g Fg ?

()Pv Q> ~R (2)RvQ —> ~P
3)~PvQ)—>~R 4)~R v Q) > ~P

Ans.  Official Answer NTA (4)

Sol. X=Yisafalse
when X is true and Y is false
So,P>T,Q>FR—>F
(A)PvQ—>~RisT
B)RvQ-—>~PisT
CO)~PvQ)—>~RisT
D)~RvQ)—>~PisF

SECTION -B

Question ID : 100421

Matrices
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21. Consider a matrix A = v* |, where a, B, v are three distinct natural numbers. If

B+y Y+a oc+B

det(adj(adj adj adJA )
(a=B)"( ~a)”

=2%x3'°  then the number of such 3-tuples (a., B, v) is

o p Y
vkl; g A=l o> B> ¢ |0, €Ok o, B, y rhu fHUk 1.kkd B [;k, gA ;fn

B+y v+a o+P
det(adj(adj(adj(adj A))))

(O(,—B)lé (B_y)lé (’Y—Q)IG

Ans.  Official Answer NTA (42)

=2"x3" g, rk bl 1dij d fdk (o, B,ppdd B[;kg .

o B v
|2 2 2
Sol. A=l B v
B+y y+a o+p
R3—>R3-|—R1

s

2 2 2

- ™ ™
—_ <

o
= |A|=]a+B+7]ja
1

=|A[=(a+B+7)(a-B)(B-7)(v—)
»+ [adjA|=]A["

[adj(adja)| = |A*"

=|Af" <[l

‘adj(adj(adj(ade)))‘ S
(a+B+y)16 =2%"3'"°
= (a+Bty)=(223)" =(12)"

=Soa+pf+y=12
wa,pB,yeN

(o=1)+(B-1)+(y-1)=9
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number all tuples (o, B,y) = "'C, =55

lcasefor a=B=7y

& 12 case when any two of these are equal

So, No. of distinct tuples ((x, B, y)
=55-13=42

Question ID : 100422

Function

22. The number of functions f, from the set A= {x € N: x>—10x +9 <0} to the set B= {n? : n € N} such that
f(x)<(x—3)*+ 1, foreveryx € A, is )
lePp; A={xeN:x2-10x+9<0} I 1ePPk; B={n>:ne N}, 1 Qyul ftud fy, fix)<(x-3)
+1, xeAg, di I[;kg

Ans.  Official Answer NTA (1440)

Sol. X-10x+N<TO=>E-1)x-9)<0
=>xe[l,9]=>A={1,2,3,4,5,6,7,8,9}
f(x)<(x-3)*+1
x=1:f(1)<5=12%22

2:f2)<2=12

f3)<1=12

f4)<2=12

f(5)<5= 1222

f(6)<10= 1% 2% 32

(7)) <17=12,22,32, 42

(f(8) <26 = 12,22, 32,42, 52

x=9:19)<37=122232,42, 5,62

Total number of such function

=2(6!)=2(720) = 1440

X

L O |
TN B Y

Fo T I B R SR S

Question ID : 100423
Binomial Theorem

23.  Let for the 9" term in the binomial expansion of (3 + 6x)", in the increasing powers of 6x, to be the greatest for

X = % , the least value of nis n. Ifk is the ratio of the coefficient of x° to the coefficient of x*, thenk +n, is equal

to:
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eluk 6x dh c<rh Mr e G+6xr d fin ilj e X:% ij 90 in di elu vikdre glu d fy,] n ok

fuiire eku n,0A ;fn x*d x.kd dk x*d x.kkd 1 vuikr kg] rk k+n cjkcj g
Ans.  Official Answer NTA (24)
Sol. (3 +6x)"="C3"+"C 3" (6x)" + ...

T, "C3".(6x)r="C3"".6.x

_ ncr3“.3f.2f.@j ="C,3"3" [for X =]

3
T, is greatest of X = )

So, T,>T, and T,>T,
(concept of numerically greatest term)
T,

9 9
Here, = >1 and = >1
TlO TS

_ e 633
nc,3n3y  adac gy
nCS l
and e, 3
1 n—-7 >l
an 3 3

:>?<n<11:>n:10:n0

So,in (3 +6x)" forn=n,= 10
ie.,in(3+6x)" here T  ="C3"76x"
T,="C3%6°x°=210.3".2°%°
T,="C376’x’ = 120.3'°.2°x
Ratio of coefficient of x6 and coefficient of x> =k
10~ 6
K= 210.3.72° 7

=2 = k2 =14
120.3°2° 4

So,k+n,=14+1=24
Question ID : 100424

Sequence & progression

PP 4£-34+2-1 6-5+4-3+2°-P 30° =29° +28 270 +...+2° 17 .
+ + +ot is equal to
1x7 2x11 3x15 15x63

24.
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2373 +43—33 +22 -1 +63—53+43—33+23—13 . +303 —29° 428 27 4. +2° -1
1x7 2x11 3x15 7 1563
cjkcjg_ A

Ans.  Official Answer NTA (120)

2% (2r)3 —(ZZH r3j
r=1 r=1
SOI. T =

" n(4n+3)

=T =n
15
So, 2_11 T =120
Question ID : 100425
Tangent and normal
25. A water tank has the shape of a right circular cone with axis vertical and vertex downwards. Its semi-vertical
angle is tan™' % . Water is poured in it at a constant rate of 6 cubic meter per hour. The rate (in square meter

per hour), at which the wet curved surface area of the tank is increasing, when the depth of water in the tank is

4 meters, is

,d ikuh dih Vi ye olih; *kd] fel dk ik Aok rFik ik utp dh vij o] d vkdkj di gA bk v/
Wk ok tan_1% gh blle 6%u elVj ifr AV dinj I ikuh Mkyk Eirk gA tc Vi e ikub di xgjib

4eiVy gl ml le; Vdh d xty o@ 1'Bhi; {i<Qy d c<u dh nj (ox ehVj ifr %V e)g A
Ans.  Official Answer NTA (5)

\\ h
£
Sol.

Pl
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Vzlnrzh:lnh3 tar126=9—nh3 =3—nh3
3 3 48 16
:>d—V:3—n.3h2.%=6:>(%j :im/hr
dt 16 dt dt ),_, 3m

15
S = nrl = —th?
Now, 16

L dS_15m ) dn
dt 16 dt

= (Ej =5m’/hr
dt ),

Question ID : 100426
Methods of Differentiation

26.  Forthe curve C: (x> +y>*—3)+ (x2—y>—1)°=0, the value of 3y'-y’y", at the point (a, &), &> 0, on C,

is equal to

00 C:(x2+y -3)+(x2—-y*—-1y=0d fcln (o, @), a>01j 3y'-y’y" dk eku cjkcj g A

Ans.  Official Answer NTA (16)

Sol. (o, o) lies on
C:x*+y’ -3+x’ -y’ -1’=0
Put (o,a),20” =3+-1" =0

=a=42

Now, differentiate C

2X+2y.y'+5(x2—y2—1)4(2x—2yy'): (1)
At (V2,42)
V2 42y 5(-1) (ﬁ—\/zy') =0

3
=>y'== . )
2

Diff. (1) w.r.t. x
Again, Diff. (1) w.r.t. x

1+(y')2 +yy"+ 20(X2 -y’ —1)3 (X—yy')2 2

+5(x2 -y’ —1)4 (1—(y')2 —yy") =0
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At (VZN2) and y'=2

We have,

oot

+5(1)(1—%—\/§y"j=0

= 4/2y"=-23

.9 23
3y—y3y —54‘7:16

Question ID : 100427

Definite Integration

27.

Ans.

Sol.

Let f(x) = min{[x — 1], [x — 2], ...... , [x — 10]} where [t] denotes the greatest integer < t. Then

10

jf dx+j dx+”f ‘dx isequal to:

0

ekuk f(x) = min{[x — 1], [x = 2], ......, [x — 10]} g] tgk [t] eglke i.kkd <t gA rk
[f(x dx+J' dx+ﬂf )dx cjkcj g A

Official Answer NTA (385)
f(x)=[x]-10

10
gf(x).dx:—10—9—8— ..... -1

__loan_
2

10

J(£(x)) dx=10°+9* +8 +...+ 1’
0

_ 10.11.21 _ 385

1f\f(x)\:10+9+8+....+1

210‘11=55
2

=—55+385+55=385
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Question ID : 100428

Definite Integration

2
3

28.  Letfbe differentiable function satisfying f

o'—.&

2
f{x }Jk x>0and f (1) =+/3.1f y=1(x) passes

through the point (o, 6) then a is equal to

NE) 2
ekuk £ ,d vodyuh; Qyu g f(x):%jf(%‘jd x>0k £(1)=+/30A ;fn y=£(x) fcln

(a, 6) 1 gkdj thkrk g] rk acjkcj g A
Ans.  Official Answer NTA (12)
3

o2 dt
3

=t

Sol.  Let,

Jx o WJx
:»&.f'(x)_g(j‘;)
dy dx
v 2x

:>1ny=%lnx+c:>f(x)=x/;

= y=4/3x {asf(l)zx/g}
So, f(X):\/?)_X

Now, f(a)=6=>36=3a
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=a=12

Question ID : 100429

Hyperbola

29.

Ans.

Sol.

2 2 2 2

A common tangent T to the curve C, XI + Y l and C,: ) _l}jT3 =1 does not pass through the fourth

quadrant. If T touches C, at (x,,y,) and C, at (x,, y,), then 2x, +x | is equal to

2 2 2 2
X

ok Cl%+%=1 rikk C, :E—l%zl dh ,d mHk;fu'B L'k j[k T pri prek's 1 gkdj ugh kirh

gA ;fn T,0@ C, dk(x,,y,) i rfk 0@ C, dk (x,,y,) dk Li'k djrh g] rk 2x, +x,| Cjkcj g A
Official Answer NTA (20)

Let common tangents are

T, :y=mx ++4m’ +9
& T, :y=mx++42m’ -13

So, 4m*>+9=42m> - 143

—38m’ =152

=>m==12

& c=45

For given tangent not pass through 4" quadrant
T:y=2x+5

XX W,

Now, comparing with 4 9

ﬁ_l

=—=X,=—=
We get, 3 3 1

XX, YY, _

42 143
2x /0 y=-5 we have
84
5

X, =

-100
So, |2x1 + X2| = ‘T‘ =20

Question ID : 100430

Vectors
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30. Let a,b,¢ be three non-coplanar vectors such that axb=4¢,bxc¢=9a and ¢xa=ab, o > 0. If
‘5‘ +‘B‘ +‘6‘ =36, then a.is equal to .
ekuk riu Ifnk & b,¢ bgryh; ugh g rFkk axb=4¢,bxc=9a,cxa=ab, a > 0 gA ;fn

\5|+‘b(+\5‘ =36 g, rk a.cjicj g A
Ans.  Official Answer NTA (36)
Sol.  a+b=4c=ac=0=bc
bxc=9a=>ab=0=ac
-.a,b,c aremutually | set of vectors.

= |a|bl=4|c|,|bllc|=9|al &|c|lal=a|b

lal_4lc|
lc| 9a|
lel_3
lal 2

3
s ffal=hfel=—&[bi=6

1
Now |a|+[b]+[c|=—

36
2 6=a= B
2 36718

which gives negative value of A or [a| which is NOT possible & hence data seems to be wrong.

Butif |a |+ |b|+|c|=36

S h46=36
2
r=12
Iclla] 3x12 12
o= — = X —
b 2 6
a=36
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