JEE Main August 2021

Question Paper With Text Solution
26 August. | Shift-2

MATHEMATICS

MATRIX

JEE Main & Advanced | XI-XII Foundation| VI-X Pre-Foundation

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

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




MATRIX

Question Paper With Text Solution (Maths)
JEE Main August 2021 | 26 August Shift-2

JEE MAIN AUGUST 2021 | 26™ AUGUST SHIFT-2

SECTION - A

A hall a square floor of dimension 10 m x 10 m (see the figure) and vertical walls. If the angle GPH between the

diagonals AG and BH is cos™

1
, then the height of the hall (in meters) is:

T BT & IMHR B &) {7 10 m x 10 m 8 T2 396 SR SHeater & (o <Rav) | afe s9a fawot AG

awBHz%eﬁaaﬁasﬁwGPH=cos-lé%*,aﬁma%ahs‘(wﬁaﬁ)%:

E

F

A

10 m

10 m C
(1) 53 (2)5 (3) 2410 4) 512
Question ID : 86435120239
Option 1 ID : 86435167308
Option 2 ID : 86435167309
Option 3 ID : 86435167310
Option 4 ID : 86435167307
Ans. Official Answer NTA (4)
Sol.  Let A(0,0,0)
B(10,0,0)
G(10,h,10)
H(0,h,10)
BH =-10i+hj+10k
AG =10i+hj+10k
AG.BH h?
cosf=———==
|AG || BH| /200+h?+/200+h?
1w
5 200+h’
4h* =200
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h* =50

h=5V2

A fair die is tossed until six is obtained on it. Let X be the number of required tosses, then the conditional

probability P(X >5) (X>2)is:
U 1T URY BT B: YT B9 b IBTAT ST & | 19T URY BT STl Bl MaD TReam X g, dT qufcrael Uriiahdr
P(X>5)(X>2)% :

11
(H 36

Question Type : MCQ

125 25 5
(2 216 (3) 36 4) 3

Question ID : 86435120247
Option 1 ID : 86435167339
Option 21D : 86435167342
Option 31D : 86435167340
Option 41D : 86435167341

Ans.  Official Answer NTA (3)

1
Sol. P (six is obtained)= i P(A)

P(A) =%

(&)
Req. Probability = _ 6) 6

q1 A=

—_— O

51 (5Y 1
| = | -
6) 6 \6) 6

_2s
36
0
I . Then A2%% — A2020 jg equal to :
0
0 0
Pl gy ams - pooo qerae 2
0 0
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(1) AS (2) A-A (3) A (4) AS- A

Question Type : MCQ

Question ID : 86435120233
Option 11D : 86435167283
Option 2 1D : 86435167284
Option 31D : 86435167286
Option 4 ID : 86435167285

Ans.

Sol.

Official Answer NTA (4)
(10 0] 100
A*=[211 At=|511
1100 100
10 0]
AP=211
110 0]
I o]
A*=|3 11
1 0 0 1 0 0
A*™ =12024 1 1 A*™=12019 1 1
and
1 0 0 1 0 0
00 O
A2025_A2020: 0 O O :AG_A
00 O
5
X +[x]
If the value of the integeral J.W dx =ae™! + B, where a, B, € R, Sa + 6 =0, and [x] denotes the
0

greatest integer less than or equal to x; then the value of (o + 3)* is equal to :
[x+[x] . . _
Ife TR I R dx=oe'+ Bz Tl a, B, € R, 5o+ 6B =0 TAT [x] AgH YUITah &, Al <x &, al

0

(oL + P)2 BT A SRISR ? -
(1) 100 (2) 16 (3) 36 (4)25
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Question Type : MCQ

Question ID : 86435120243
Option 11D : 86435167325
Option 2 ID : 86435167326
Option 31D : 86435167324
Option4 1D : 86435167323

Ans.  Official Answer NTA (4)

t 2x +1 Ix+2 tx+3 >
Sol.  [—dx+[——dx+]——+[—dx+]
oe I e 2 e 3e 4e

x+4
x—4

dx

Xx=a+l x=b+2 x=c+3 x=d+4

1 1

1
Iidx+fa+2da+fbt4bd+ -

jc+6
0e* 0o e 0 e 0 e

1
dc+fdtged
0 e

x+4
eX

dx =-30e" +25

_}5x+20_
0

1
5]
X 0

o=-30
B=25

(o +P)* =25

5. Let P be the plane passing through the point (1, 2, 3) and the line of intersection of the planes ?(I + 3 + 41;) =

16 and f.(—i + 3 + f() = 6. Then which of the following points does NOT lieon P ?

AT P Ud §9ad © Sl fawg (1, 2, 3) T J9dai f.(i+}+4f<)=163ﬁ? f.(—f+]'+f<) = 6 37 Uf=oeT X9
A BIBR Tl & ol =1 J 1 i fag P ur Rerd =181 87

Question Type : MCQ

Question ID : 86435120248
Option 1 ID : 86435167346
Option 2 ID : 86435167344
Option 3 ID : 86435167343
Option 4 1D : 86435167345

Ans.  Official Answer NTA (4)

Sol.  Equation of plane
(x+y+4x—-16)+A(-x+y+z—-6)=0
1,2,3)

_-!
2

A
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equation of Req. plane 3x + y+ 7z = 26

o 28in (Ej sin (2—nj sin (3_71] sin (S—HJ sin (6_nj sin (7_nj
6. The value of is 3 3 3 3 3 g )
2sin (EJ sin (2—nj sin (3—75) sin (S—RJ sin (6—nj sin (7_71) 2.
8 8 8 8 8 g ) PrAME:

1 1 1 1
O @ 3 Ol oW

Question Type : MCQ

Question ID : 86435120249
Option 1 ID : 86435167349
Option 2 ID : 86435167347
Option 3 ID : 86435167348
Option 4 1D : 86435167350

Ans.  Official Answer NTA (2)

27 3r
2sin? T sin’ (—j sin? (—j
Sol. ( 3 j 3 3

=sin’ E.sin2 r.r
8 2 8

LT T
=sin’ =.cos’* =
8

1 . 1
=—sin" —=—
4 4 8
7. Let [t] denote the greatest integer less than or equal to t. Let f(x) =x —[x], g(x) = 1 —x + [x], and h(x) = min
{f(x), g(x)}.x € [-2,2]. Thenhis:
(1) Continuous in [ —2, 2] but not differentiable at exactly three points in (-2, 2)
(2) Not continuous at exactly four points in [-1, 2]
(3) Not continuous at exactly three points in [—1, 2]

(4) Continuous in [ — 2, 2] but not differentiable at more than four points in (-2, 2)

AT [t] 98 golis <t 8 | A fi(x) = x — [X], g(X) = 1 —x + [x] @ h(x) = min {f(x), g(x)}, x € [-2,2] &,
drh:
(1) [—2,2]% ¥ad & g (—2,2)q S I 4331l & 1fdd R [@dmeig el © |
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(2) [-1, 2] ¥ & 9 favgell W Haa 72 2|
(3) [-1,2] % &% =R fagell W Fad =78l 7 |
(4)[—2,2] 9 9ad & W (-2, 2) 7 IR g3l ¥ 1fF R adweriyg T8 2 |
Question Type : MCQ
Question ID : 86435120245
Option 1 ID : 86435167334
Option 2 ID : 86435167331

Option 3 ID : 86435167332
Option 41D : 86435167333

Ans.  Official Answer NTA (4)
Sol.  f(x)={x}

g(x) =1-{x}
y ={x}

LA
g(x) =1-{x}

-2 -1 0[ 1 2
h(x) = min ((x),g(x))
12
-2 -1 |() 1 2
non differentiable at 7 points
8. Two fair dice are thrown. The numbers on them are taken as A and ., and a system of linear equations
xty+z=5
x+2y+3z=p
x+3y+Aiz=1
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is constructed. If p the probability that the system has a unique solution and q is the probability that the system

has no solution, then :

T T U Bds I © | S YT 3! BT A TAT | IR NRadh FHIBRUT (e

Xxty+z=5
X+2y+3z=p
x+3y+taz=1
AT ST B | Al 59 e @1 ifgcdia g 89 @) wiifiear p € a1 39 e &1 g ft g1 7 8 @
Ifadr q 8,
()p=¢ andq= 1 @)p=>andq=
6 36 6 36
()p=> andq= - @p= andq=
6 36 6 36

Question Type : MCQ

Question ID : 86435120232
Option 1 ID : 86435167279
Option 2 ID : 86435167282
Option 3 ID : 86435167280
Option 4 1D : 86435167281

Ans.  Official Answer NTA (2)

111
D=|l 2 3|=A-5
13X

Sol.

115
D, =2 3 4=10A+3p—Ap—44
31

115
D, =2 3 y=5A+p—Ap-13
1 A1

X’ +2y" —y’x=0
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115
D,=12 3 y=-2u+6
1 31

for unique solution
Ax5S pnefl,2,3,4,5,6}
5 6 5
= —X—=—
6 6 6
for no solution
A=5 pnt3

15

1
_X_
6 6 36

X
‘n(n+1)x’+2(2n+1)x+4

lim

x—2

:Mc

=2 S n(n+1)x*+2(2n+1)x +4

9 5 1
Ok @) 5 ©F

Question Type : MCQ

Question ID : 86435120234
Option 1 ID : 86435167289
Option 2 ID : 86435167290
Option 3 ID : 86435167288
Option 4 1D : 86435167287

Ans.

Sol.

Official Answer NTA (1)

o2 X
lim X 5
o2x=l X (X +H1D)xT+2(2x +1)x +2

o2 X
lim X 5
o2x=l (hx +2)x" +(X+1D)x+2

o 1 1
lim -
o2l hx+2 0 (x+1D)x+2

. ( 1 1 j 9
= lim - =—
-2 x+2 10x+2) 44

isequal to:

i 2 X
lim z P IR ©

4

36

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

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

Page No. 9




M ATRIX Question Paper With Text Solution (Maths)
JEE Main August 2021 | 26 August Shift-2

10. The locus of the mid points of the chord of the hyperbola x*> — y* =4, which touch the parabola y? = 8x, is :
IR x% — y* =4 &1 I9 SiaRl, S WRaed y> = 8x & Wl el 8, @ 77 fagail &1 fagu ¢ -

(DX’ (x-2)=y* 2y (x-2)=x Q) x*(x-2)=y 4y (x-2)=x’
Question Type : MCQ
Question ID : 86435120242
Option 1 ID : 86435167319
Option 2 ID : 86435167322
Option 31D : 86435167320
Option 4 1D : 86435167321

Ans.  Official Answer NTA (4)

2
Sol.  Tangentto y* =8x is Y =mX +;

h ’—h?
y= (Ej X+ K is the equation of chord with mid point (h, k)

Comparing above equations we get

m—E d 2_k2—h2
kan m  k
h®+2k*-k*h =0

Equation of locusis x* +2y* —y’x =0

I1. Consider the two statements :
(S):(p—>q)Vv(~q—p)is atautology.
(S2):(pAr~q) A(~qVvp)isa fallacy.

Then:
(1) both (S1) and (S2) are false (2) only (S2) is true
(3) only (S1)is true (4) both (S1) and (S2) are true

Question Type : MCQ

Question ID : 86435120244
Option 11D : 86435167329
Option 2 ID : 86435167328
Option 3 ID : 86435167327
Option 4 ID : 86435167330

Ans.  Official Answer NTA (4)
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Sol.

12.

pla|~p|~q9|p>q9|~q—>p|(P>PV(~q—=>D) |pA~q|~pVq|(PA~PA(=PVQ)
TIT|F|F| T T T F T F
TIF|F | T| F T T T F F
FIT|T|F| T T T F T F
FIF|T|T]| T F T F T F

A 10 inches long pencil AB with mid point C and a small eraser P are placed on the horizontal top of a table
such that PC = /5 inches and ZPCB =tan™' (2).
The acute angle through which the pencil must be rotated about C so that the perpendicular distance between

eraser and pencil becomes exactly 1 inch s :

10 391 o UfRTel AB fSret e fag C 8, T2 U ©BieT 1 R4S P Us Hol &l &lfdst SRl Ads W 59 YR
9§ 6 PC= /5 59 T LPCB=tan"' (2) 2| Ry &I C & wrver =1 § & fobd =g BIv1 T AR
Y o Yas dor URie & g e aq 0 S 1 39 &1 SIg?

P
J5 in
. T
A sin C 5in B
4 3 1
(1) tan"! (1) 2)tan!| — 3)tan!| — (4 tan!| —
3 4 2
Question Type : MCQ
Question ID : 86435120238
Option 1 ID : 86435167305
Option 2 1D : 86435167303
Option 31D : 86435167304
Option4 1D : 86435167306
Ans.  Official Answer NTA (3)
Sol.
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sinf}=—
5
:>tan[3—l
2
tano =2
-l
tan(o —p) = =—
(@=P) 1+1 4

(3
o—B=tan (4)

1+x
13. The domain of the function cosec™! ( " j 1S :

1+x ,
W cosec ! | T | @ Ui =
1 1
()| =5 |- {0} @) [=50] U [0, )
1 1
(3)[=50] ull, ) @ | =3=] -0}
Question Type : MCQ
Question ID : 86435120230
Option 1 ID: 86435167271
Option 2 ID : 86435167274
Option 31D : 86435167273
Option 4 1D : 86435167272
Ans.  Official Answer NTA (1)
I+x I+x
Sol. <-1 o ——21
X X
1+2x <0 o 14
X X
-1
X€[70j or xe€(0,0)
X € [—looj —{0}
2
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14. 1 (\3+i) =2” (p+iq). then p and q are roots of the equation
A (V3+i) " =27 (p+iq), @ p et q fe W o e 22
(1) x*+(V3-1)x=3=0 @) X +(VB+1)x+3=0
(3) X (VB +1)x+3=0 @) x*=(V3-1)x=3=0

Question Type : MCQ
Question ID : 86435120231
Option 1 ID : 86435167275
Option 2 ID : 86435167278
Option 31D : 86435167277
Option4 1D : 86435167276.

Ans.  Official Answer NTA (4)
Sol.  (3+1)™ =2"(p+iq)

100
2! (cos% +1sin %J =2"(p+iq)

.50m

2e? = p+iq

( 50m . . 5071] :
2 cosTﬂsmT =p+iq

p=-1 and q=+3

X —(3-Dx-~3=0

15. Let y(x) be the solution of the differential equation 2x? dy + (¢¥ —2x) dx =0, x > 0. If y(e) =1, then y(1) is equal

to:
AT Tadhd TR 2x2 dy + (€9 — 2x) dx =0, x > 0 &7 8o y(x) 8 1 AT y(e) =17, ar y(1) TR 2 :
(1H2 (2)log, (2¢) 3)0 4) log, 2

Question Type : MCQ

Question ID : 86435120237
Option 11D : 86435167299
Option 2 ID : 86435167300
Option 3 ID : 86435167302
Option 4 ID : 86435167301
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Ans.  Official Answer NTA (4)

dy - 1
Sol. —-— —
© dx 2x* x
cidy ¢, -1
dx x 2x°
Let ey =t
iLax
i+iz 12 I.F.:eXd =X
dx x 2x
tx = de
2x
Lo 1
e'x==Inx+c
1
c=—
2
e’ = l(1+1n X)
2
Xz yz \/g
16. The point P(- 2 /6 ,/3 ) lies on the hyperbola — — P = 1 having eccentricity > If the tangent and
a
normal at P to the hyperbola intersect its conjugate axis at points Q and R respectively, then QR is equal to :
%2 yz \/g
arferoRaera —2—§=1ﬁﬂqa%e?cﬁam 7%,Wﬁ%P(—2\/g,\/§)%laﬁW31ﬁWdolua§ g P
a
TR W NG AT A fTRTTT & FII 31eT BT HAen: fagaeii Q T R )R Ped &, a1 QR TR & -
(1)6 236 (3)4+3 (4)6+/3
Question Type : MCQ
Question ID : 86435120241
Option 1 ID : 86435167317
Option 2 ID : 86435167316
Option 31D : 86435167315
Option4 1D : 86435167318
Ans.  Official Answer NTA (4)
Sol.
MATRIX JEE ACADEMY
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2 (1+sin’ x )
17. The value of j smx X 1S:
3

% (1+sin’x

J-ﬁ dx &1 919 2 :

AT

2

(1 2) 5 ()3 (4) 5

Question Type : MCQ

Question ID : 86435120236
Option 1 ID : 86435167296
Option 2 ID : 86435167295
Option 3 ID : 86435167297
Option 4 1D : 86435167298

Ans.  Official Answer NTA (1)

Sol.

18.  Acircle C touches the line x =2y at the point (2, 1) and itnersects the circle C, : x> +y>+2y—5=0 at two
points P and Q such that PQ is a diameter of C,. Then the diameter of Cis :
T g C Xl x =2y Bl favg (2, 1) TR el xell & @21 g1 C, : x> +y? +2y— 5= 07l a1 fawgaii Paer Q
W 39 GbR Predl & f& PQ I C, &1 T I &, ot C Pl I © :
(1) 745 2) \/285 (3) 15 4) 415

Question Type : MCQ

Question ID : 86435120240

Option 1 ID : 86435167314

Option 2 ID : 86435167313

Option 31D : 86435167311
Option 4 1D : 86435167312

Ans.  Official Answer NTA (1)
Sol.

2 X
19.  Thelocal maximum value of the fucntion f(x) = (;j ,x>0,1s:

Tl f(X){S , X >0, BT R AfIHdd 71 © -
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n (%j @ @)1 @ (24

Question Type : MCQ

Question ID : 86435120235
Option 1 ID : 86435167293
Option 2 ID : 86435167292
Option 3 ID : 86435167294
Option 4 1D : 86435167291

Ans.  Official Answer NTA (2)
Sol.

50
o1
20.  If ) tan” 52 =P thenthe value of tanp is :

r=1

50
a1
af Z::‘tan IF =p% Al tanp &I AF & :

1 20 2) 100 3 101 4 21
O @) 3 103 5
Question Type : MCQ
Question ID : 86435120246
Option 11D : 86435167335
Option 2 ID : 86435167338
Option 3 ID : 86435167337
Option 4 ID : 86435167336
Ans.  Official Answer NTA (1)
Sol.
SECTION-B
o (2i)" . : L :
1. The least positive integer n such that W i=+-1,isa positive integer, is
1-1i
) o (i) .
=1 T quTieh n foras oy W,mﬂ,@ gD JUNd B, ©
—1i
Question Type : SA
Question ID : 86435120257
Ans.  Official Answer NTA (6)
Sol.
MATRIX JEE ACADEMY
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2. Let Q be the foot of the perpendicular from the point P(7, =2, 13) on the plane containing the lines

x+1 y-1 z-3 x-1 y-2 z-3
= = and = =

.
6 7 8 3 5 7 .Then (PQ)% isequalto .

. . X+1 -1 z-3 x—1 -2 z-3
AT favg P(7,-2, 13) 9 |, s @ 5 =y7 =g 3 =y5 . Rerd 8, W STt

T dE H U Q7 @ (PQPRIER 7

Question Type : SA

Question ID : 86435120258

Ans.  Official Answer NTA (96)

Sol.

3. Let a and b respectively be the points of local maximum and local minimum of the function f(x) =2x* —3x?—
12x. If A is the total area of the region bounded by y =f(x), the x-axis and lines x =a and x =b, then 4A is equal

to

AAT B f(x) = 2x° — 3x% — 12X & IR ITadd a0 I a5 Haen adem b 2 | 3 y = fix),
X-3TeT, AT XE@RIf x = a 3R x=b A R &5 &7 el AR, TW4ARIR T |

Question Type : SA

Question ID : 86435120254

Ans.  Official Answer NTA (114)

Sol.

4. The sum of all 3-digit numbers less than or equal to 500, that are formed without using the digit "1" and they all
are multiple of 11, is
3 1 &1 YA fby 991 500 & SRIR AT IFH B 3-3(h! DI W &N, 1 11 &1 qoreT ©, ST afT

Question Type : SA

Question ID : 86435120253

Ans.  Official Answer NTA (7744)

Sol.
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n n] @j ifo<k<n
5. Let K denote Ckand K= .

0, otherwise

9

IfA = 29:(

i=0 \ 1

12 8.(8 13 .
12—k +i +Z i )| 13—k +i andA,—A =190 p, then p is equal to .

i=0 \ 1

': {3 Iff0<k<n

K =l

n n
AT ,"C, T TR & Tl L{
- 0, 1A

2.(9 12 $.(8 13
afx A, = ;(J{u_k“}+§UL3_1{+J TMA,~A,=190p% A pwRRE__
Question Type : SA
Question ID : 86435120252
Ans.  Official Answer NTA (49)
Sol.
6. If the proejction of the vector i+ 2j+k on the sum of the two vectors 2i+4j—5k and —xi+2]+3k is 1,
then Aisequalto .
I a1 AR 214 4j— 5k TAT —Ai+2)+3k B AT R WA {42j+k BIUAT 18 AARRE
Question Type : SA
Question ID : 86435120256
Ans.  Official Answer NTA (5)
Sol.
7. Let the mean and variance of the four numbers 3, 7, x and y (x >y) be 5 and 10 respectively. Then the mean

of four numbers 3 +2x, 7+ 2y, x +tyandx —y is

AT IR ARl 3, 7, X T y (x> y) & ARG 9T YO0 HHY: 5T 10 ® a7 IR St 3 +2x, 7+ 2y,
X+ ydAl X —y BT AT B I
Question Type : SA

Question ID : 86435120255
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Ans.  Official Answer NTA (12)

Sol.
8. Let A #0be in R. If o and B are the roots of the equation x*> — x + 2A =0 and o and vy are the roots of the
o ) By .
equation 3x*— 10x + 271 =0, then ) is equal to
AT L2 0, RH 8| AT FHIART x> —x + 20 =0 Hol o TAT B T AR A 3x? — 10x + 274 =0 & A
Ty €, @ %W g

Question Type : SA

Question ID : 86435120250

Ans.  Official Answer NTA (18)

Sol.

9. Let Abe a 3 x 3 real matrix. If det(2 Adj) (2 Adj(Adj) (2A)))) =2*, then the value of det (A?) equals .
AMT A& 3 x 3 grafasds aMgg 2| Aafe det(2 Adj) (2 Adj(Ad)) (2A)))) =2*' 7, AT det (A?) & A9 RIER
g

Question Type : SA

Question ID : 86435120251

Ans.  Official Answer NTA (4)

Sol.

10. Leta,a,.......a ,be an AP with common difference -3 and b , b ,....b  be a GP with common ratio 2.

T 4, a,,......a,, Ub AP 8, ffebr ArdsiaR —3 8 1 b, b,,....b, Vb GP &, fSqebr <1d argur 22 |

12 Upoee

Question Type : SA
Question ID : 86435120259
Ans.  Official Answer NTA (2021)
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