Ans.

Sol.

Ans.

Sol.

MATHEMATICS
JEE-MAIN (August-Attempt)
31 August (Shift-1) Paper

SECTION - A
Which of the following is not correct for relation R on the set of real numbers?
(1) (x, ¥) e R [x-y| < 1is reflexive and symmetric.
(2) (x, ¥) e R< 0 < |[x-y| <1is symmetric and transitive.
(3) (x, ¥) e R [x-]y| <1 is reflexive but not symmetric.
(4) (x,¥) e R 0< |x|-]y| <1 is neither transitive nor symmetric.

(2)
Note that (1, 2) and (2, 3) satisfy 0 < |x-y| < 1
but (1,3) does not satisfy it so

0 < |x-y| < 1is symmetric but not transitive

So, (2) is correct.

Three numbers are in an increasing geometric progression with common ratio r. If the middle
number is doubled, then the new numbers are in an arithmetic progression with common
difference d. If the fourth term of GP is 3 r?, then r?> - d is equal to:

(Zat, 343 (2)7 -3 (3)7- 73 (4) 7 +3
(2)

Let numbers be ?, a, ar - G.P

1
2 2a,arsAP=da=2 tar=>r+ = =4
r r r

r=2i\/§

4 formof GGP=3rP= ar2 =3rkr=a=3

r=2++3,a=3,d=2a-° =33

Sl

rP-d= (2+\/§)2 - 33

7+ 43 - 33
7+ 3
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3. The sum of 10 terms of the series

3 + > + 7 +... is:
12x22 22x3? 3Fx42 T
120 143 99
1) === 2)1 3) —= 4) ==
()121 (2) ()144 ()100
Ans. (1)

22_12 32_ 2 42_32

Sol. S = 75 +22><32 +32><42 +
1 1 1 1 1 1 1 1
ﬂl—z—Hz—?Hs—ﬂ* +[W‘FJ
T
121
_ 120
121
4. The number of real roots of the equation e™ + 2e3* - ex -6 = 0 is:
(1)0 (2) 1 (3)4 (4) 2
Ans. (2)

Sol. leteXx=t>0
ft)=t*+23-t-6=0
fft)=4t3+6t2-1

1

1

|
s=—=r==-8

£ (t) = 1282 + 12t > 0
f(0) = -6, f(1) = -4, f(2) = 24

= Number of real roots = 1
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Ans.

Sol.

Ans.

1
Jx-1) (x+2y

(where C is a constant of integration)

(1)%[“3“% (2) %[X+ij4+c (3) g[x‘lj‘%c (4) g[x‘lj‘%c

X — X — X+ 2

The integral j dx is equal to:

(3)

A vertical pole fixed to the horizontal ground is divided in the ratio 3 : 7 by a mark on it with
lower part shorter than the upper part. If the two parts subtend equal angles at a point on the
ground 18 m away from the base of the pole, then the height of the pole (in meters) is:

(1) 12415 (2) 8J10 (3) 6410 (4) 12410
(4)
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Sol.
7¢
3¢ o
(08
18
Let height of pole = 10¢
3¢ ¢
tano = — =—
18 6
tan2o = 10
18
2tano _ 10¢
1-tan’a 18
Use tana=£:>£= 72
6 5
height of pole = =10/ = 1210
7. Let f be a non-negative function in [0, 1] and twice differentiable in (0, 1). If
X \ 2 o _ i 1 ¢x .
J.OJl—(f (t)) dt = jo f(t)dt,0 <x<1 and f(0) = 0, then 'X'L‘Q?fo f(t) dt:
(1) equals 1 (2) does not exist (3) equals% (4) equals 0
Ans. (3)

Sol. H1—(f'(t))2 dt = If(t)dt 0<x<1
differentiating both the sides
1-(f'(x)) = f(x)
=1 - (f'(x))? = f2(x)
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),
Jl—fz (x)
sin! f(x) =x+c

.+ f(0) = 0= C = 0= f(x) = sinx

j'sin t dt )
Now lime——  |2| = =
x>0 x? (OJ 2

X
1 1+=
Zlog, a , Xx<0
X 1-X
b
8. If the function f(x) = K, L x=0
cos’x —sin*x -1
, x>0
W +1-1
. . 1 1 4.
is continuous at x = 0, then =+ =+ — is equal to :
a b k
(1) -4 (2) -5 (3) 4 (4)5
Ans. (2)

Sol. If f(x) is continuous at x = 0, RHL = LHL = f(0)

2y cin2yw _ 2
Iimf(x):limcosx sinPx—-1 Yx?+1+1

x0' N I R N S |
HW
= lim- 2510 N

(Rationalisation)

x—0" X
1 14X
lim f(x) = lim = ¢n a
x—0" x—0" X 1_5
b
X X
n{l+=— n|l-—
1+3) ()
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Ans.

Sol.

10.

Ans.

Sol.

11.

The function f(x) = |x* -2x-3]. ™12 is not differentiable at exactly :
(1) two points (2) one point (3) four points (4) three points
(1)

f(x) = [(x=3)(x+1). e
(x-3)(x+ 1).e(3"'2)2 pxe (3,%)
f(x) = {-(x-3)(x+1)e™? ; xe [-1,3]
(x=3).(x+1).e"? ;xe (-o,-1)

Clearly, non-differentiable at x = -1 & x = 3.

2re

Ifar = cos%ﬂ sin 5’ r=1,2,3,..,1i=+-1, then the determinant

al a2 a3

a, a; a4 isequalto:

a, a; a,

(1) azas — asas (2) ai1as — asar (3) as (4) a¢
(2)

i2nr

a=e9?, r=1273,...a,ay, as,....arein G.P.

2 3 2

al a2 a3 al aZ al al 1
a, a, al=a a af|=a.ala/[l a a|=0

7 8 9 2

a7 aB a9 1 al al 1 al al

Let the equation of the plane, that passes through the point (1, 4, -3) and contains the line of
intersection of the planes 3x -2y +4z-7=0and x+ 5y -2z24+9=0,be ax + By +yz +3 =
0 then a+B+y is equal to:
(1) -15 (2) 15 (3) -23 (4) 23
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Ans.

Sol.

12,

Ans.

Sol.

13.

Ans.

Sol.

(3)

Equation of plane is
3Xx-2y+4z-7+Mx+5y-2z2+9)=0
B+Ax+GBA-2)y+@-20M)z+912-7=0
passing through (1, 4, -3)
=>3+1+2012-8-12+61+91-7=0

= A= Z
3

= equation of plane is
-11x-4y-8z+3=0
>a+p+y=-23

The line 12x cos6 + 5y sind = 60 is tangent to which of the following curves?

(1) 25x2 + 12y2 = 3600 (2) 144x2 + 25y2 = 3600
(3) X2 + y2 = 169 (4) x2 + y2 =60
(2)

12xcos6 +5ysin6 =60

X COS 0 A ysing
5 12

1

2

. X y
s tangent to — =1
's tang 25 ' 144

144x* + 25y* = 3600

2

If p and q are the lengths of the perpendiculars from the origin on the lines, x cosec a - y sec a
= k cot 2a and x sin o + y cos a = k sin 2a respectively, then k? is equal to:

(1) p? + 2¢? (2) 2p% + g (3) p? + 4q2 (4) 4p2 + @2
(1)
First line is y _kcosZa

sina coso  sin2a

. k
= XCosa-YySina = EcosZa

= p= ECOSOL = 2P 5 kcos2a | ....(1)

second line is xsina + ycosa = ksin2a
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14.

Ans.

Sol.

15.

Ans.

Sol.

16.

Ans.

= g5 ksin2a| .L()
Hence 4p® + @® =k? (from (i) & (ii))

sin? (n cos“x)

lim v is equal to :

(1) 2n? (2) 4n (3) 7 (4) 4n?
(4)

__sin’ (ncos* x)

lim 4

x—0 X

_1-cos(2ncos*x)
=lim 2
Xx—0 2X

1-cos(2n —2ncos* x ind
=lim ( )4 2 3N X(1+cos2 x)?

X0 [271:(1 — cos® x)}2 ¢

_1 A’ 1(2)2 = 47’
4 2

cosecl18° is a root of the equation:
(1)x?-2x-4=0 (2)x*-2x+4=0 (3)4x>+2x-1=0(4)x>+2x-4=0
(-)

1 4
cosecl8® = = =J5+1
sin18° 5_-1 V5
Let cosec18® =x =+/5 +1
= x-1=+5

Squaring both sides, we get
x> -2x+1=5

= x*-2x-4=0

The length of the latus rectum of a parabola, whose vertex and focus are on the positive x-axis
at a distance R and S (>R) respectively from the origin, is:

(1) 4(S + R) (2) 2(S + R) (3) 2(S - R) (4) 4(S - R)
(4)
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Sol.

F
v @
RO\ (5,0)

V — Vertex
F — focus
VF=S-R
So latus rectum =4(S-R)
17. If the following system of linear equations
2X+y+z=5
X-y+z=3
X+y+az=>b

has no solution, then :

1 7 1 7 1 7 1 7
1 =,b== 2 -Z,b== 3) a==,b== 4) a=-=,b==
()a:»&3 3 ()a¢3 3 (3) 3b*3 (4) 3/0*3
Ans. (3)
2 1 1—2 1)-1 D+1+1=1-3
Sol. HereD= |1 -1 1|~ X@-D-l@-D+l+1=1-3a
1 1 a
15—2b3 1(b-3)+5(1+1)=7-3b
D, _1 1 3~ AP-I-Ub-3)+50+1)=7-
1 1 b
1 7 .
for a= §,b # 3 system has no solutions
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18. Let @ and b be two vectors such that |25+3I5| = |3é+|5| and the angle between a and b is 60°.
If %é is a unit vector, then |B| is equal to:

(1)5 (2) 8 (3) 4 (4) 6
Ans. (1)

—12 -2
Sol. \3é+b\ - \25+3b\
(3é+5).(3é+5) = (25+3B).(25+35)
93a+6ab+bb= 43a+12ab+9bb
5/af - 6ab = 8Jp[
2 [l =1
5(8)2 - 6.8. \5| cos60° = 8 |B| [ g™ J
=4 =8
40 - 3[p| = ]Bf

—12 -
:\b\ +3‘b‘—40=0

(rejected)

X+y _ X
i Y - 27 -2

19. ax TR y(0) = 1, then y(1) is equal to :

(1) log2(2 + €) (2) log2(1 + €) (3) logz(2e) (4) log2(1 + €?)
Ans. (2)

dy 272" -2*
Sol. ax >

2 j—i = 2% (2 -1)

Iyz—ildy = szdx

y _ X
n(2 1)=2—+C
/n2 /n2

= log,(2" -1)=2"log,e+C
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v y(0)=1=0=log,e+C
C=-log, e

= log,(2" -1)=(2* -1)log, e
Put x =1,l0g,(2" -1) =log, e
2V =e+1

y =log,(e +1)

20. Llet* [] < {A, v} be such that the Boolean expression (p *~qg)= (p [] q) is a tautology.

Then:
Wr=v,l=r @=*=al=v @r=al=nr @+=vl=v
Ans. (2)
Sol. (pr~q)—(pvaq) is tautology
p q ~q PA~Q | PvQ | (pa~q)—>(pvQq)
T | T F F T T
T F T T T T
F T F F T T
F F T F F T
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Ans.

Sol.

Ans.

Sol.

Ans.

SECTION-B

If X ¢(x) = j:(3t2 -2¢'(t))dt, x > - 2, and ¢(0) = 4, then ¢(2) is
(4)
X$(X) = f3t2 —2¢'(t)dt

X¢(x) = x* =125 -2[§(x) - §(5)]
XO(X) = x> —125 — 2¢(x) — 2¢(5)

o0) = 4= §(5) = - 15>
x> +8

80x) = X+ 2

o2) =4

Xx-1 y-2 z+1
3 6

and the

The square of the distance of the point of intersection of the line
plane 2x -y + z = 6 from the point (-1, -1, 2) is
(61)

x—1_y—2_z+1_x
2 3 6

X=2A+1 y=31+2, z=6)A-1

for point of intersection of line & plane
22r+1)-Br+2)+(61L-1) =6
h=7=>r=1

point : (3,5, 5)

(distance)? = (3+1) +(5+1) +(5-2)
=16+36+9 =61

6 12
If [%J k is the term, independent of x, in the binomial expansion of (%—1—3] , then k is equal
to
(55)
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Sol.

Ans.

Sol.

Ans.

Sol.

12-r r
r X 12
PR HNE

1 12-r
Tr+1 _ (_l)r .12Cr (Z) (12)r.(x)12—3r
Term independent of x = 12-3r=0=r=4
8
4 1 3¢
T5 = (—1) .12C4 (Zj (12)4 = F.k

= k=55

An electric instrument consists of two units. Each unit must function independently for the
instrument to operate. The probability that the first unit functions is 0.9 and that of the second
unit is 0.8. The instrument is switched on and it fails to operate. If the probability that only the
first unit failed and second unit is functioning is p, then 98 p is equal to

(28)

I: = first unit is functioning

I> = second unit is functioning
P(1,)=0.9, P(1,)=0.8

P(L)=0.1, P(L)=0.2

b_ 0.8x0.1 8
" 0.1x0.2+0.9x0.2+0.1x0.8 28

98P - 2 .98 -28
28

A point z moves in the complex plane such that arg [%J = %, then the minimum value of

‘z —9J2 - Zi‘2 is equal to

(98)
Letz=x + iy

X—-2+iy i
argl ———X | ==
X+2+iy 4

arg(x—2+iy)—arg(x+2+iy)=%

An Unmatched Experience of Offline

KOTA CLASSROOM For Jee

New batch Starting from : 22nd Sept. 2021




MOTION JEE MAIN 2021

X-2 x+2 =Mn£=1
1+y.y 4
X—-2 X+ 2

Xy + 2y =Xy +2y
X -4 +y?

4y =x*> -4 +y®
X +y? -4y -4=0

locus is a circle with centre (0, 2) & radius = 242

minimum

P(9\/Z 2)

min. value = (AP)? = (OP-0A)?

2
- (3V2-242)
2

= (72) =98
6. The number of six letter words (with or without meaning), formed using all the letters of the

word 'VOWELS', so that all the consonants never come together, is
Ans. (576)
Sol.

2 Vowels
VOWELS

\ 4 Consonants
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Ans.

Sol.

Ans.

Sol.

Ans.

All Consonants should not be together

= Total - All consonants together,
=6!-314! =576

The mean of 10 numbers 7 x 8, 10 x 10, 13 x 12, 16 x 14, ... is
(398)

7x8,10 x 10,13 x 12,16 x 14 ...

Th=(3Bn+4)(2n +6)=2(3n+4) (n+ 3)

= 2(3n? + 13n + 12) = 6n%2 +26n + 24

10 10 10 10
Sio=.T,=6>n"+26> n+24>1
n=1 n=1 n=1 n=1

6(10><1><21)

+26 +24x10

10x11
X
2

=10 x 11 (21 + 13) + 240
= 3980

S, 3980
Mean = 2w _ 3980 _ o0
N =70~ "10

If 'R' is the least value of 'a' such that the function f(x) = x?> + ax + 1 is increasing on [1, 2] and
'S" is the greatest value of 'a' such that the function f(x) = x? + ax + 1 is decreasing on [1, 2],
then the value of R-9| is

(2)

f(x) =x2+ax+1

f'(x) = 2x + a

when f(x) is increasing on [1, 2]
2x+a>0Vvxell, 2]
a>-2xVxell, 2]

R=-4

when f(x) is decreasing on [1, 2]
2x+a<0Vvxell, 2]
a<-2Vvxell, 2]

S=-2

IR-S|=|-4+2|=2

Let [t] denote the greatest integer < t. Then the value of 8. j_ll ([2x]+|x|) dx is
2

(5)
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Sol. 1I-= I([Zx]ﬂxl)dx

-1/2

= [2x]

2 4 /4
200/

f [2x]dx+f | x| dx

-1/2

-(5),.(5]
ord):}

>
8

8I=5

10. If the variable line 3x + 4y = « lies between the two circles
(x-1)2 + (y-1)2 = 1 and (x-9)%2 + (y-1)? = 4, without intercepting a chord on either circle, then
the sum of all the integral values of a is

Ans. (165)
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Sol.

r2 =2

r=1

(x-9)*+ (y-1)* =4

(x-1)2 + (y-1)2 =1 3Xx + 4y = a

Both centres should lie on either side of the line as
well as line can be tangent to circle.
B+4-0).27 +4-a)<0
7-0).B1l-a)<0=ae(7,31) ..(1)

di1 = distance of (1, 1) from line

d2 = distance of (9, 1) from line

d >r, L7l o e, 2) U2, )

|31 -
:—

e 222 0e(2)uUdL®) ..(3)

d >r,

LN E)NE)=acll2 21]
Sum of integers = 165
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