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JEE MAIN-2021 DATE:20-07-2021 (SHIFT-1)| PAPER-1-MATHEMATICS

All possible word with or without meaning were formed using all the letters of the word
‘EXAMINATION’. The probability that ‘M’ appears at fourth position is:

2 1 4 8
M7 @ 7 )7 @7

2

EXAMINATION
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If a cricket team consis erga e llers wicket keepers then the number
of ways in which crick eIith a t d 1 wicket keeper
(1) 567 (2)525 77

4

Case-1: Team consist 5 Batsman, 5 Bowlers and 1 wicket keeper then number of ways.
= C;x' Cyx* C, =6x21x2 =252

Case-II: 4 Batsmen, 6 blowers and 1 wicket keeper

=6 C, x’ C, x? C =15x7x2=210

Case-I1I:4 Batsmen, 5 bowler and 2 wicket keepers

‘C,x" C;x* C, =15x21x1=315

Total 252+210+315="777

Tangent drawn at a point P(2,2) to parabola y* = 2x cuts x-axis at point Q and normal drawn at point

P(2,2) to parabola cut parabola again at point R then area of APQOR is



(125 @2 @2 )50

m
/'Q
=0 M_\
R y? = 4(1/2)x

Equation of tangent at P(2,2) is T=0

Ans: 2

Sol:

2y=x+2
y* =4 So, 0(-2,0)

2at, =1=1 =2

t2 :—[1’—£=—2_£:_3
: 2

R 32 e

Area of APOR =% -2

=%[2(0+3)—2(—2—9/2)+1(6—0)]=%[6+4+9+6]:§sq.unit

4. Coefficient of X in the expansion of (1—x)"" (x2 . 1)100 is
1) '"c, 2) "C, 3) ¢, @) ™c,
Ans: 2

Sol: - (l_x)IOI (x2 +x+1)100

=(1- x)100 (x2 +x+ 1)100 (1-x)

N (1 _x)(IOO C, _100 C1x3 4100 C2x6 4 yloo C84x252 _100 C85x255 4100 C86x256 +)



Ans:

Sol:

100 256
= Cgx

So, the coefficient of x** is '’ C,,

X242

The value of ling(Z —COS X+/COS 2x) s

1
£i_r)r&(2—cos \/cos 2x)x ;2 (1°°form)
—em (1 cosx\/cos2x)(x2 +2)
X
_ 1-cos x(cost)}(x2+2)
X
_im | 1—cos” x(cos 2x)
=e x
_e—)O

|
|
_ Pm{l cos? (2cos® x~1)
i
T
i

1—-2cos* x+cos x) X242

X 1+ cosxvcos2x

Jim —(2cos4x—coszx—l) X2 +2
_ex~>0

X 1+ cosxvcos2x

fim (2 cos’ x + 1)(cosz—1) eI}

— ex—>0
X 14+ cos+/cos2x
Jim +(2 cos’ x+1)sin2 X X2 +2
— ex—)O

X 1+ cosxvcos2x

X +2

lim sin x
=g (2 cos® x + 1)
X 1+ cos \/ cos2x

=e =1



6. If the focal chord y =mx+c of parabola y* = —64x is also the tangent to the circle (x+ 10)2 +y =4
then absolute value of 4+/2 (m+c) is

Ans: 34

Sol:  Focus of parabola is (—16,0)
So, —-16m+c=0=c=16m...(i)w
Now slope form of tangent to the circle

(x+10)2 +y° =4 is given by
y=m(x+10)+2V1+m’

So, ¢ =10m+21+m* .....(ii)

By (1) and (i1)

16m =10m + 21+ m?

1
=9’ =l+m’ =>m=+——
22

:>c=16m=ii
2

42 (m+c) =34 |

7. The mean of 6 numbers d itlria 1S leueZA,S and 7; then find the other
two:
(1) 10,11 (2) 11,12 (3)9,12 (4)9,11

Ans: 1
Sol:  Let two number x and y according to question

18+x+y=39

x+y=21....(1)

10.25= M—(})Z

n

X'+ +4+16+25+49
6

10.25 = ~(6.5)°

2 2
1025=2 17 ¥ (657



Ans:
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Ans:

Sol:

=x+y =221....(2)
Solving (1) and (2)

SO, x=10 or y=11

A continuous & differentiable function f(x) is increasing in (—oo,%) and decreasing in (%,ooj then

x= 5 is:

(1) Point of local maxima (2) Point of local minima
(3) Point of Inflection (4) None of these

1

Roughly graph of f(x) can be drawn as

RN

™ | Coer

Thus x =% is a point of local m;

If the roots of the quadratic équation x> +34x+32 =0 arc « and £ then the value of

a (a12 _1)+IB96 (ﬁlz .
(1) 50.3* (2)5T. I Zze eomz“

3

X +4/3=-3%x

= x* +23x> +3=4/3x7

= x* +3x*+3=0

= x* +6x* +9=3x"

= x'+3x*+9=0

=a®=-9-3a"

= o =-9a' -3a’ =—9a* -3(-9-3a" ) =27
Similarity B =27

=a”(a” 1)+ 5" (B -1)=(27)" 26 +(27)’ 26 = 52.(27) = 52.3*



10.

Ans:

Sol:

11.

Ans:

Sol:

12.

Ina AABC,if AB=5,/B =cos™ (3/5) and radius of circuimcircle of triangle is 5 then the area of

AABC is:
(1) 6+83 ) 3+43 (3) 3+83 (4) 6+4/3 ¢
1
cosBzijsinB:i,R=5
5 5
:>i=£:b=8,c=5
2R 5

a+ct=b* 3 a*+25-64 3

cosS=———— == ———————— = —
2ac 5 2a(5) 5

a’-39=6a=>a’-6a-39=0

6+8V3
=

—a=3+43

abc _ (3 + 4\/5)(8)(5)

A=UR 4(5)

The number of integral terms i

(1) 11

2

General term of (22 456 1S

1 120-r N\
Givenby 7, =" C, [22 (S‘J

For integral term, r should be a multiple of 6

ie., re{0,6,12,18,.....,120}
1 1 20
.21 integral terms are there in the expansion (22 + 56J

If the shortest distance between the lines ;71 =i +2j+1 (f -2j+ 212) ,A€R,a>0 and

;’;=—41°—l€+,u(3z°—2}—212),/16R is 9, then the value of « is

(1)2 (2)4 (3)6 R



Ans:

Sol:

13.

Ans:

Sol:

14.

Ans:

Sol:

3

Shortest distance = |(a2 —a,).(bxb, )|
| |b1 X b2| |

H((a+4)i+2}+3l€).(82+8}+41€)H
:9‘ J64+64+16 ‘

8(a+4)+16+12|_
12 |_

_|
|
La=6

If a,b,c are mutually L unit vectors equally inclined to a+b+c atan angle @, find 36cos’ 20

4
asbed =(asbec)(arhee)-
Sla+bad=v3

Now a(a+b+c)=‘aHa+b+c‘co

izee .

Ifzand @ are complex number such that |za)| =1 arg arg =-—. Find the arg =
1+2Zw

V4 Vs kY4
(1) 7 (2) I (3) — (4) T

Let z=re’ & o= lel{g_%ﬂj
r

1-2re™ 1 ei((ﬁ:j

then 1—?3(02 L
+3zw il 0-2%
1+3re™. le( 2)
r
L
1-2¢'2  1-2i

37 .
11302 1+3;



15.

Ans:

Sol:

16.

Ans:

Sol:

2
The ar (———l ]—
g ST
sinx—e*
Iff(x)= a+[—x]
2x-b

(where [.] is GIF)

(03.00)

;0 x<0
; 0<x<1 is continuous and differentiable function then find the value of a +5.
; x2>1

Since f(x) is continuous at x=0

So limf( )—hmf(

x—0" x—0"

-l=a-1=-1=a=0

Since f(x) is continuous at x =1

So lim f (x)=1lim f(x

x—1" x—1*
a—-1=2-b=2-b
=a=0,s00-1=2
=-3=-
=b=3

So the value of a+b =

If 4= [aylx} where a; =

-b

)=7(0)

)=/(1)

Rlzee

—x |z —]| =1 and f(x)=det(A), then the sum of local maximum and

2x+1 other wise

local minimum value of f(x) is:
20 -20 88 —88
1) — 2) — 3) — 4) —
()27 ()27 ()27 ()27
4
1 -x 2x+1

|A|= —X 1 -X
2x+1 —x 1

=1+x2(2x+1)+x2(2x+1)—(2x+1)2—x2—x2

::>f(x)=4x3 —4x* —4x

= f'(x) =12x* —8x—

4



17.

Ans:

Sol:

18.

Ans:

Sol:

=4(3x2 —2x—1)

=4(x—1)(3x+1)

. . -1 ..
= f(x) is maximum at x = 5 and minimum at x=1

) 20 ..
.. maximum value = E and minimum value = -4

20 88
Lsum =—-4=——
27 27

The coefficient of a’b*c’ in (ab+bc+ ac)6 is:

(1) 60 (2) 45 (4) 90
1
(ab+bc+ac)6 = o

p+q+r=6 p'q'r'

6!

prq+r=6 p'q Irl

+ryptq q+r
P P ch

Rizee

Solving we get, p=1,g=3,r=2

For a’b*c’, we need

ptr=3

ptqg=4

qt+r=5

!
6! — 60
11213!

. coefficient of a’b*c’ in (ab+bc+0¢c)6 1S

If an invertible function f(x) is defined as f(x)=3x-2, g(x) is also an invertible function such that
! (g_1 (x)) =x-2 then g(x) is

x—38 x+38 x-3 x+3
(1) 5 (2) . 3) < 4) 5
2
f_l(g_1 (x)):x—2

f(x=2)=g"(x)



19.

Ans:

Sol:

jln(\/ﬁJr\/E)dx:?

(1) 7+1n2 (2) 2In2 3) %—l+ln2 (4) ln2—%—1

4

f(x)=ln(ﬂ+@)

en function

o> 1 =2 In(VT=x + 4T o
0

Put x=co0s260 = dx=-2sin2

Jizee

= 4:4[ In {(sin 0+ cos Hﬁ)} sin26 d6
0

s.cos@=2cos’O—1=

0
== —4j[ln {(sin0+

4

T

4
In(sin 6+ cos 0)sin 260 d6 +4ln\/§jsin26’d6’
0

(S S ]

z x
4 4

cos 260

=4 ‘—ln(sin6'+cos¢9)

s
+I_c.0sc9 51nt9.cos26’d9 +4lnﬁ(_cos20)
o o sinf+cosf 2 2

0

n
=4 0—%‘|‘(cos0—sin6’)2 do +41n\/§(0+%j
0




20.

Ans:

Sol:

21.

Ans:

Sol:

=4[ 0——[(1-sin20)d6 |+2In2

| =
O i [N

=20+

+In2

cos 26 }4
0

o2 L2 —E i
4 2 2

The probability selecting integers a €[—5,30], such that x* +2(a+4)x—5a+64>0 forall xeR is:

7 4 2 1
(1 5 ) 5 3) 5 4) 3
3

x*+2(a+4)x—(5a-64)>0

D<0
.'.4(a+4)2 +4(5a—-64)<0

= (a+4) +(5a—64)<0

So, a =-5,-4,-3,-2,-1,0,1,2

=a’+13a-48<0

13211694192 _
2

So, ae (—16,3)

.. Required Probability = % =

NN )

If J‘exf[x]dx—IOe—9, then the value of 'a" is (where [[] is GIF)

(1) 9+1n2 (2) 10+1n2 (3) 10 (4) 9
2

Let a=10+K, 0K <1

je{x}dx =10e-9
0



10 10+k 10+k K
je{x}dx+ J- My =10e-10+1= I ey =1= Je{x}dx =1
0

0 ) 0
ek -1=1

k=In2

So, a=10+1In2

2. If Zx§=|2x73| then |Z—§| is

(1) JA?+B*+2AR (2) JA?+B? —2AB
(3)JA+B? +2AB (4) JA2+B? —2AB
Ans: 4

Sol: Zx§=|2x§|:>cosﬁ=sin9:>tant9=1

="
4

2 ENEEN

A-B

A-B| =A’+B’-2A.B =A?

= A> + B*~2ABcos %

= A2 +B*—24B

izee

A*+ B -




