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The number of seven digit integers with sum of the digits equal to 10 and formed by using
the digits 1,2 and 3 only is :

(177

(2)42

(3)35

(4) 82

(1)

CASE-1: 1,1,1,1,1,2,3

Number of ways = =42
5!

CASE-II: 1,1,1,1,2,2,2

Number of ways = 7 =35
41-3!

Total number of ways = 42 + 35 = 77

110
. . b ) 1 1-x)10
The maximum value of the term independent of ‘t’ in the expansion of (txs + %)

where x € (0,1) is:

10!
(1) \/’5(5!)2

2.10!
(2) 3(51)2

10!
) 502

2.10!
(4) 3+/3(51)2

(4)

_ 1—x)1/10 r
Tppq = 10C, (tx1/5)10-7 [( xt) ]
=10 ¢, ¢(10=2m) % XX 1- x)ﬁ
=10—-2r=0

=>r=5
Te =10Cs xV1 —x

dTs _ 10 T x _
dx CS[ 1—x—2\/1_x]—0
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X
>1—-x==
2

2
>x ==
3

10! 2

maX(T6) = ﬁ X ﬁ

The value oleoo
(1) 100 (e — 1)
(2) 100e

(3) 100(1 — e)
(4) 100(1 + ¢)

1 e*~Ix dx, where [x] is the greatest integer < x, is :

(1)

2100 x—[x] dx

= fo e{x}dx + ff e¥dx + f23 edx + oo + f;;o eWdx (v {x}=x—[x])
= exlé + e(x_l)l% + e(x_z)lg E SRETRE + e(x_gg)légo
=e—-1D+E—-1)+(e—1)+ - +(e—-1)

=100(e — 1)

The rate of growth of bacteria in a culture is proportional to the number of bacteria present
and the bacteria count is 1000 at initial time ¢ = 0. The number of bacteria is increased by

2
20% in 2 hours. If the population of bacteria is 2000 after —— ( ) hours, then (long) is equal

log,
to:
(1) 4 (2)2 (3) 16 (4) 8

(1)

Let x be the number of bacteria at time ¢t.

>Ilnx — ln 1000 = At
=In (1000) At
Putt =2, x = 1200

1n(5) =21 = A=1Ins

o n(25) = (9)

6

= x = 1000e2 In(3)

Given, x = 2000 at t = —
loge(5)
k
= 2000 = 1000 ez!n(s/5) xIn(6/5)
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kK _2

In2 _2
k —
= (z) =*
If G and b are perpendicular, then d@ X (Ei X (Ei x (d x B))) is equal to :
1,5 4_)
(1) 21l
(2)d@xb
(3) lal*b

(4)0

= —|d|?((@- b)d — 1d?h))
= —(a- b)dldl* + |a|*b

=|d|*h (+d-b=0)

. . . . . . 25
In an increasing geometric series, the sum of the second and the sixth term is > and the

product of the third and fifth term is 25. Then, the sum of 4th, 6th and 8th terms is equal to :
(1)35

(2)30

(3) 26

(4) 32

(1)

Let a be the first term and r be the common ratio.
25

ar + ars = —
2

and ar? x ar4 = 25

= aZré=25
=ar3=5
5
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t 2
= 2t2-5t+2=0
=212 - 4t-t+2=0
= (2t-1) (t-2)=0

1 1
>t=5,2 =|r2==2,2
2 2

> as the G.P. is increasing.

ar3 + ars + ar’
=ar3(1+r2+r*)
=5[1+2+4]=35

7. Consider the three planes
P1:3x+ 15y +21z=9,
P;:x-3y-z=5,and
P;:2x+10y+14z=5
Then, which one of the following is true ?
(1) Py and Pz are parallel.

(2) P2 and P3 are parallel.
(3) P1and P; are parallel.
(4) P1, Pz and Pz all are parallel.

Ans. (1)

Sol. Pi=x+5y+7z=3
P;=x-3y-z=5
P3=x+5y+7z=5/2

= P4||P3
8. The sum of the infinite series 1 + % + 312 + ;—g + % + 2—? +...isequal to:
-
@7
372

@)%
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(3) 2 7 12 17 22
§=11+§+§+¥+3—4+;+....
SEt gt

(a+D(@a+2) a+2 1
The value of [(a+2)(a+3) a+3 1lis:
(a+3)(a+4) a+4 1

(1) -2

(2) (a+1) (a+2) (a+3)

(3)0

(4) (a+2) (a+3) (a+4)

(1)

C1 =€ —Cy

(a+2)a at+2 1

A=|(a@a+3)(a+1) a+3
(a+4)(a+2) a+4 1

[EnN

C; = G, — (3,

(a+2)a a+1 1
A=|(a+3)(a+1) a+2
(a+4)(a+2) a+3 1

[UnN

Ry, - R, — Ry and R; = R; — Ry,
a’+2a a+1 1
A=(2a+3 1 0
4a + 8 2 0

=6—-8=-2

io—1 -1 -1
pE =8 X tan y; 0 < x < 1, then the value of cos (E) is:

a ) b [ L2 a+b

1-y -y

W= (2) 752
2

1 —y2 4 1-y°

B)1-y =
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(2)
sin"?’x cos™'x tan"ly
a o b - c
N sin"'x _ cos7'x _ sin"lx+cosTlx _ mw
a - b - a+b - 2(a+b)
tan~?! i
Now, L e
2(a+b)
_ nc
= 2tan"ly = —
a+b 5
TC -1 1-y
s cos|—) =cos (2tan =
(a+b) ( y) 1+y2

Let A be a symmetric matrix of order 2 with integer entries. If the sum of the diagonal
elements of A2 is 1, then the possible number of such matrices is :

(1) 6 (2)1
(3)4 (4)12
(3)

_Ja b
LetA—[b c]
Azz[z IZHZ b]z[a2+b2 ab+bc]

c ab + bc c? + b?
=az+2b2+c2=1
a=1,b=0,c=0
a=0,b=0,c=1
a=-1,b=0,c=0
c=-1,b=0,a=0

The intersection of three linesx —y =0, x + 2y =3and 2x + y = 6isa:
(1) Equilateral triangle

(2) Right angled triangle

(3) Isosceles triangle

(4) None of the above

(3)
A(3,0)

2x+y=6 X+2y=3

B(2,2) x-y=0 C(1,1)

AB = AC =5, BC =2
Hence, the triangle is isosceles.

The maximum slope of the curve y = %x‘* — 5x3 4+ 18x2 — 19x occurs at the point :

(1) (2,9) (2) (2,2)
3)(3.%) (4) (0,0)
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Ans. (2)
Sol. % = 2x3 — 15x2 4+ 36x — 19

Let f(x) = 2x3 — 15x2 + 36x — 19

f'(x) =6x2—-30x+36=0

x2—5x+6=0

-

f"(x) =12x-30

f"(x) < 0 for[x = 2]

So, at [x = 2], slope is maximum.

y=8-40+72—-38
=72-70=2

Maximum slope occurs at (2, 2)

14. Let f be any function defined on R and let it satisfy the condition :
IfG) = fOI < 1(x—¥)?|, Vx,y €R
If f(0) =1, then:
M fx)<0,vxeR
(2) f(x) can take any value in R
3 f(x)=0,vxeR
4) f(x)>0,vxeR

Ans. (4)

Sol. |f(x)—fOI<Ix-»?, Vx,y€ER
S |- f(y)| <lx—yl

> Jim |£22= f(y)| <0

Xy

= MI<0=f ) =0
=>f)=C
Since f(0)=1=f(y)=1VyE€ER

15.  The value off2

(1) 2= (2) 4n
3)5 OF
Ans. (4)
T 2
Sol. Letl=[3,2%4g
-5 143%
o= %ﬂ cosz_x d
—1+37%

T
= 3¥cos?x
— (2
=>1=[% - dx
2

21= [z cos? x dx

2
/2 Y
I=f0/ cos?xdx =
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16. The value of lim2 {ﬁsm(?h)_cos(?h)} is:

h—0 V3h(¥3cos h—sinh)
3 2
1) i (2) §
(33 4) 5
Ans. (3)
in(Z+n-ZT
Sol.  lim 2] 2nE0)
h—0 2\/§h(cos(h +Z))
T 2sin(h)
= 1 2\ 2van(cos(®)
— 2 X i X i — i
- 237 V3 3

17.  Afair coin is tossed a fixed number of times. If the probability of getting 7 heads is equal to
probability of getting 9 heads, then the probability of getting 2 heads is :

1) )
3) e 4) %
Ans. (2)

So. P(x=9)=P(x=7)

- ) e () <

=76 (3) = () %"
>n=9+7=16

18. If (1,5,35),(7,5,5),(1,4,7) and (2 4, 1, 2) are coplanar, then the sum of all possible values of
Ais:
44 39 39 44
(1) -= (2)~ B)-+ 4) -

Ans. (4)
Sol.  LetP(1,5,35), 0(7,55), R(1,4,7), S(241,2)
[PQ PR Ps] =0
6 0 -30
= 0 A—5 =-28[=0
20-1 -4 —33

1 0 -5
= 0 A—=5 -=28|=0
22-1 -4 =33
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= {-331+165—-112}+5(1—5)(2A—-1) =0
=53-331+5{212-111+5}=0
= 1012 -881+78=0

512 — 441 +39 = 0 <}!
oo Al +Az == 4‘4/5

Let R ={P,Q)|P and Q are at the same distance from the origin} be a relation, then the
equivalence class of (1,-1) is the set :

(1) S={(x y)Ix*+y?=1}

(2) S={(x y)Ix*+y?= 4}

(3) S = {(x y)Ix*+y2= 2}

(4) S={(x y)Ix*+y?= 2}

(4)

P(a, b), Q(c,d), OP=0Q

= a?+b2=c2+d2

R(x)y), S=(1,-1) = 0R=0S (*+ equivalence class)
=S x2+y2=2

In the circle given below, let OA = 1 unit, OB = 13 unit and PQ LOB. Then, the area of the
triangle PQB (in square units) is :

yA

(1) 263 (2) 242
(3) 243 (4) 26V2

(3)

AC =C0 - A0
= 65-1
=55

In APAC

PA=+v6.52 —5.5?2
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PA =12

= PQ = 2PA = 2V12

Now, area of APQB = X PQ X AB
= % X 212 x 12

=12v12
=24+/3

Section-B
1. The area bounded by the linesy =|| x — 1| — 2| is .

Ans. (4)
NTA Ans. (8)
Sol.
Y

Q(1,2)

N k/

P(-1,0)~] (1,00  /R(3,0)X

Required area = area of APQR
1
Area = 5><4><2=4
This is a bonus question as the second curve is also not given.
If the second curve is x —axis, then answer will be 4.

2. The number of integral values of ‘k’ for which the equation 3sin x + 4cosx =k + 1 has a
solution, k € Ris

Ans. (11)
Sol. 3sinx+4cosx=k+1
=>-5<k+1<5
=>-6<k<4
|-6,—5—4,—3,-2,—1,0,1,2,3,4|= 11 integral values

3. Letm,n € Nandged (2,n)=1.1£30 (300) +29 (310) b 42 (gg) +1 (gg) = n-2™, then

n+ mis equal to .

(e, (}) ="
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(45)

30
Let S =X32,(30—7) " C,
=303, 3°C, - Ziggr 0,
=30 x 230 — 3217‘.7.29 Cr_q
=30 x 230 —-30.2%°

=30-2%9(2—-1)

= 15230
~n=15andm = 30
n+m=45

If y = y(x) is the solution of the equation eS™™¥ cosyZ—z + e51"Y cosx = cosx,y(0) = 0; then

1 +y(%) +?y(§) +%y(§) isequalto ____.

(1) .
estmy cosyd—z + e5"™Y cosx = cosx
Putesiny =¢

i dy _ dt
siny zy 2t

e X cos =
y dx dx

Then,% + tcosx = cosx

LF. = eJ cosx dx — gsinx

Solution of differential equation :
t.eSIN* = [eSINX cosx dx

= Sy psinx _ ,sinx +C
Atx=0,y=0

2>1=1+C =C=0

siny + sinx = sinx

=>y=0

~>(E)=0.y() =0 »(3)=0
Required answeris1+0+4+0+0=1

The number of solutions of the equation log,(x — 1) = log,(x —3) is .

(1)

%logz(x —1) =log,(x —3)

>x—1=(x—3)?

>x2—6x+9=x—1

=>x2-7x+10=0

=>x=2,5

x =2 Notpossible aslog,(x — 3) is not defined.
= Number of solution = 1

If V3(cos? x) = (/3 — 1) cos x + 1, the number of solutions of the given equation when x €
[O, g] is .
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(1)
V3t? — (\/§— 1)t— 1 = 0, where t = cos X
_ (V3-1)+v4a+2y3

Now, t = 273
1 .
t=cosx=1or——=-rejectedas x € [O,E]
NE) 2
=>cosx=1

= Number of solution = 1

Let (4, 2,1) be a point on the plane which passes through the point (4, - 2, 2). If the plane is

2
perpendicular to the line joining the points (- 2,-21,29) and (- 1,- 16, 23), then (ﬁ) —

42 .
— —4isequal to
11

(8
P(-2,-21,29)
Q(-1,-16,23)
.A:’/°B(4,—2,2)
A(%,2,1)
AB 1 PQ

= [4-Di—4j+k]-[+i+5]—6k] =0
=4-2-20-6=0

The difference between degree and order of a differential equation that represents the family

of curves given by y? = a (x + g) ,a>0is .

(2)

y?=a (x +
Differentiating w.r.t. x,
2yy' =a

y? =2yy' (x +
>y=2y (x + ‘/3/’?)
=y —2xy =V2y'\/yy'

3)

=

JEE Main 2021 26Feb Shift 1 Page | 12

Copyright © Think and Learn Pvt. Ltd.




EE Main 2021 26Feb Shift 1

> (- 2eg) =2y(3)

Degree = 3 and Order = 1
Degree - Order=3-1 =2

9. The sum of 162t power of the roots of the equation x3 — 2x? + 2x — 1 = 0 is

Ans. (3)

Sol. Letrootsofx3—2x2+2x—1=0bea,p,y
(x3—1)—(2x2-2x)=0
Sx-1DE?2—x+1)=0
x=1-w,-w?

A l
a By

Now a162 +ﬁ162 +)/162
=1+ (w)162 + (w2)162
=1+ (w3)54 + (w3)108 =3

10. The value of the integral f:lsin 2 x|dx is

Ans. (2)
Sol. I=f0”|sin2x|dx

I=2f0n/2|sin2x|dx= ZI:/ZsiHZxdx

[=2 [_‘ COZ(Z@]’OT/Z -
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