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Unleashing Potential

MATHEMATICS
2 W2 3,13
1. If0<ab<l,tan 'a+tan 'b= g find value of (a + b) — (a ;b j + (a ;b j ceen OO
(1)/n3 (2)2/n2 (3)/n2 (4)/m2+/n3
Ans. (3)

Sol. tanl(la_i_t;):g =a+b=1-ab = (I+a)(1+b)=2
—al

=/m({l+a)+/m(l+b)=/In(l1+a)(l+b)=/(n2

2. If f(x) = I e'f(t) dt +e*, then f(x) is equal to
0

(1) 2 (2) 2¢° ' +1 (3) e +1 (4) 2511
Ans. (4)
Sol. f(x)=¢".f(x)+e"

e .
f(x)+1
putx =0
m2=1+c

= /Mm(f(x)+1)=¢e"+c

m(fx)+1)=e"+/m2-1
= fx)+1=2.¢" = flx)=2" -1

3. A seven digit number has been formed by using digit 3, 3, 4, 4, 4, 1, 1 (by taking all at a time).
Probability that number is even.

2 3 5 3
(D = 2 5 3) ﬁ 4) ﬁ
Ans. (2)
7!
Sol. n(S)= 301
6!
®= 20

_n(E) _ 6! 213121

B)=—< =
nS) 7! 212121
7 7
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Unleashing Potential

4. If A & A, are area bounded by :
A 1y =sinx, y = cos x & y-axis in I"' quadrant

) ) T
Ay:y=sinX,y=cos X & x-axis & X = E

Then
(DA A =1:2 ;A +A=1 QA A =2 1A +A =2 +1
(3)A11A2=112;A1+A2=2 (4)A1:A2=112;A1+A2=1

Ans. (1)

T/,
Sol. A/ +A,= J;cosx.dx=sinx|g/2 =1

0

n/4
A= J. (cosx—sinx)dx = (sin x + cosx)|g/4 =2 -1
0

LA =1-(2-D)=2-\2

5. Consider the circle (x — 1)* + (y — 1)*> = 1; A(1, 4) B(l, —=5). If P is a point on circle. Such that
(PA) + (PB) 1s maximum, then P, A, B lie on ?
(1) ellipse (2) hyperbola (3) Straight line (4) None of these

Ans. (3)

y A(1,4)
4

Sol.

1
1
1
1
1
1
1
1
1
¢ -----9

\

P(1 + cosB, 1 + sinB)

1
1
1
&
T
1
1
1
1
[ ]
B(1, -5)

2 2 . 2 .
.. PA"=cos0+(sin®—3)"=10— 6 sinO
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PB? = cos’0 + (sin 0 — 6)* =37 — 12 sin O

PA? + PB? =47 — 18 sinf|mex. = 0 = 37“
. P,A,Blieonalinex=1
6. If A triangle is inscribed in a circle of radius r, then which of the following triangle can have

maximum area
(1) equilateral triangle with height %

(2) right angle triangle with side 2r, r
(3) equilateral triangle with side /3t

(4) isosceles triangle with base 2r
Ans. (3)
A

Sol. O

OD =r cos60° = I

2
Height = AD = %
3 I
Now sin 60° = _2
AB
= AB= «/?r
7. If f'(a) = 2 and f(a) = 4, then find value of limM
X—a X—a
(D42 (2)2a-4 (3)0 4)a—4
Ans. (1)
Sol. By L—H rule
L — i f@ =27 (9
X—a 1
~L=4-a(2)
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Ans.

Sol.

Ans.

Sol.

10.

Ans.

Sol.

INSTITUTE — JEE (MAIN) FEBRUARY-2021 DATE-26,/02/2021 (SHIFT-1I)

If 4, = xi—j+k, @, = 1+yj+2zKk are collinear vector, then a unit vector which is parallel to

xi+yj+7k, can be

I »~ » = i+j+f( I ~ ¢ Ajf(
) — (i—j+k g) LHJTX 3) — (j—-k 4
()%(J)()\E ()\ﬁ(J) ()\ﬁ
(D
X 1
— = ——=— =)\(let)

1
o (kl—i ik)
Unit vector parallel to Xi+yj+zk =+
k2+7?2

ford=1itis+ G=IFK)
NE)

Ify+z =5, l+l=§,y>z
y z 6

If prime factorization of a natural number N = 2% 3¥ 5% Find number of odd divisors of N
including 1.

(1) 6x (2)6 (3) 12 @11
3)

Solving given two equation we gety =3, z=2

=>N=2*3’5

number of odd divisor=2+1) 3+1)=12

YXfy

If a curve y = f(x) in given by —— passing through (-2, 3) meets the line L = 0 at

(3,y) thenyis

—11 —-18 —11 11
TS @ 15 3 5 @ 13
&)

dy _x”+y
dx X
- xdy —ydx

=x dx

b I e visit us at: www.reliablekota.com, Email: info@reliablekota.com
— Call us: +91-744-2665544

<y Address : ‘Reliable Institute’, A-10 Road No.1, IPIA, Kota-324005 (Rajasthan), INDIA |



http://www.reliablekota.com/

Reliable

INSTITUTE — JEE (MAIN) FEBRUARY-2021 DATE-26,/02/2021 (SHIFT-1I)

Unleashing Potential
—X X2

- 22 ,C
y 2

It passes through (-2, 3)

:>2 =2+C
3

:>C=j
3
o x XX 4
S curveis — =— ——

y 2 3
It also passes through (3, y)
3_9 4

y 23

1. Iffx) = T 1989 4 then fe) + f(l) is
 (1+10) e
|
(1o 2)1 (3)-1 4) 3
Ans. (4)
S 1/
Sol. f(e)+f(lj =jLnt dt + fﬂt dt=1,+1,
€ 1+t 1+t
1/
Izzfﬂtdt put t= + dt=—d—f
1+t z z

f(e)+f(l] =ij dt+I fmt dt=jﬂt+ fut
e I+t  t(t+1) 1+t t(t+1)

S 2
/nt 1
= J. —dt = u du = 7 = E
1 t 0 0
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12.  Consider the system of equation x +2y —3z=a, 2x + 6y — 11z=b, x —2y + 7z = ¢ then

(1) unique solution for ¥ a, b, ¢ (2) infinite solution for 5a=2b + ¢
(3) no solution for all a, b, ¢ (4) unique solution for Sa=2b + ¢
Ans. (2)
1 2 3
Sol. D=2 6 -I1
I 2 7
=20-2(25)-3(-10)
=20-50+30=0
a 2 3
Di=b 6 -1
c 2 7

=20a—2(7b + 11¢c) -3(-2b — 6¢)
=20a—14b—22c + 6b + 18¢
=20a—8b—4c
=4(5a—2b—-¢)
I a -3
D=2 b -I11
1 ¢ 7
=7b+ 11c—a(25)—3(2c - b)
=7b+ 11c—25a—6¢ + 3b
=—-25a+ 10b + 5¢

=-505a-2b-c)

I 2 a
D;=|2 6 b

I 22 ¢
=6c+2b—-2(2c—b)—10a
=—10a+4b +2c
=-2(5a—2b-c¢)

for infinite solution
D:D1:D2:D3:0
=5a=2b+c

13. A function (k) is defined A to A where A = {1,2,34,5........... 10}, such that
k+1, keodd
f(k)= .
k, keeven
If gof(x) = f(x) then number of mapping of g(x) from A — A is
(1) '°Cs (2) 10° (3)5° 4) 5!
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Ans. (2)
Sol.  g(f(x)) = f(x)

= g(x) =X, when x is even.

.. So total number of functions from A to A
=10°x1=10"

14. IfF, (A, B,C)=(~A v B) v (~A) v (~CA(AVB))
F,=(A,B,C)=(AvB)Vv(A—>~B)
Then which of the following is true :
(1) Fy is Tautology and F, is Tautology
(2) F, is Tautology and F, is not Tautology
(3) F; is not Tautology and F; is Tautology
(4) Neither is Tautology

Ans. (3)
A B
Sol. (~AvB)=
C
A B
~CA(AvVvB)
C
A B
R = Not tautology

C
o @
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A —>~B

SFro—>

Tautology
Truth table for F; (A, B, C)

B C ~A

l
@

AvB

l
>
<
vy

~CA(AVB) | (~AVvB)Vv(~CA(AVB))v~A

Tl TR 1T ST ] LS
S R TS

ISR IR IR

IR T TR TR = S

e e T T
I = T T = T =T
GG G I
S I I R IR

o9

T
F
F
T
P
F
¢
T
F

Truth table for F,

A

l
vy

AvB A—>~B (AvB)v(A—>~B)

T

| 5| | 3| w
IR

T
T
F
F

H| | 3|
= =3 =

T
T
T

F| not shows tautology and F, shows tautology.

& n? +6n+10
nz; (2n+1)!

e o e

19 19
3) ZDe——2-10 4) Ze—2-80
( ) % ( ) %

Ans. (3)
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0 .2
Sol. Zn +6n+10
=~ (2n+1)!
put 2n+ 1 =r, where r = 3,5,7,.........
r—1
=>n= —
2
r-1 2 +3r—-3+10
n’—6n+10 \ 2 _r*+10r+29
2n+1)! r! 4r!
r(r—1D)+11r+29 1 1 11 29
N == + +=
o ;7 41! 4r:3,§ ....... ((r—2)! (r—1)! r!j
_1 l+1+1+ ........ +11 l+l+1+ ........ j+29 1+1+l+ ........ j
4 \1' 3! 5! 2! 4! 6! 3t 57
ool ferla) (el
= € +11 c +29] —E
2 2
:1{6—1+lle+2—22+29e—§—58}
8 e e e
:1{4le—g—80}
8 e
16.  Foot of the perpendicular from the points (3, 4, 1) on the line of intersection of the planes
x+2y+z-6=0&y+2z=41s
10 12 8 10 -12 8 10 -12 -8 -10 12 8
1 T Y o 0~ 2 T = 9~ 3 MY 0 4 R -
()(777) ()(7 7 7) ()(7 J 7j ()(7 77)
Ans. (1)
Sol. LetD.R’soflinearea, b, c
at2b+tc=0
0a+b+2c=0
a_b_c¢
3 2 1
Points on the line is (-2, 4, 0)
equation of line is X+2 = y—_4 ~Z =1
3 -2 1
P(3, 4,1)
.
Q
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Point Q on the line is 3A —2, 2L +4, )
DR’s of PQ ;3L —5,-2A, A —1
DR’s of y lines are 3, -2, 1
Since PQ L line = 3BA-5=2E20)+1(A-1)=0

= 14r-16=> k=%

10 12 8
Q(?’?’?j

17.  From the point A(3, 2), a line is drawn to any point on the circle x> + y* = 1. if locus of midpoint

of this line segment is a circle, the its radius is

(D g 2 % 3) g @) 11

Ans. (1)

A(3,2)

/ o Q(h,k)
Sol. \J K

. P=(2h-3, 2k -2) — on circle

2
g (h—%) +(k—1)y= 1

4
: |
= radius = —
2
2 p— —
18.  Given f(x) = sin"'x, g(x) = 2"2—"26 ,x#2and g(2) = lim g(x) find domain fog(x)
X —X— X
4
(1) (o0, 2] L —3® (2) (o0, —1] U [2, 0)
4
3|2 3 (4) (-0, 2)
Ans. (1)
ﬁ Address : 'Reliable Institute', A-10 Road No.1, IPIA, Kota-324005 (Rajasthan), INDIA
R e I‘l/ b I e visit us at: www.reliablekota.com, Email: info@reliablekota.com 11
— INSTITUTE — Call us: +91-744-2665544



http://www.reliablekota.com/

ﬁalruble

INSTITUTE — JEE (MAIN) FEBRUARY-2021 DATE-26,/02/2021 (SHIFT-I)
Unleashing Potential
Sol. g(2)= li (x=2)(x+1) _ E
=) 2x+3)(x-2) 7
For domain of fog (x)
xP—x-2
m‘él = (X+1)2S(2X+3)2
= Bx+4)(x+2)=20
X € (-0, 2] U (—A—‘,oo:|
3
2sin(—Ej ;o ox<-1
2
19. Iff(x)=||ax’+x+b| ; —1<x<I is continuous V x € R, then find (a + b)
sin(mx) 5 1<x
(-1 )1 (3)2 (4) -2
Ans. (1)
Sol. Iffis continuous at x = —1, then
f-1") =1(-1)
2=la—1+D|
—Slh+b-1=2 ... ()
similarly
f(17) = (1)
—la+b+1/=0
=atb=-1
1 14 ol
20,  Ifly,= j ™ (1-x)""dx, m,n>1and I T = 0l p, then find ‘o’
0 (1+x)
(D1 (2)2 (3)0 4 -1
Ans. (1)
Sol. I,,= j X" (1-x)""dx put x= L
0 y+1
oyt
Inn= — dy ...
== Gane (-1 dy= I iy (@)
ﬂ Address : 'Reliable Institute', A-10 Road No.1, IPIA, Kota-324005 (Rajasthan), INDIA
Re I‘l/ b I e visit us at: www.reliablekota.com, Email: info@reliablekotla.com
— INSTITUTE — Call us: +91-744-2665544



http://www.reliablekota.com/

Reliable

INSTITUTE ——

JEE (MAIN) FEBRUARY-2021 DATE-26,/02/2021 (SHIFT-I)

Unleashing Potential

Similarly I, = JL X" (1-x)"" dx

Ty ..
= Im,n = T mm dy (11)
! (y+D)
From (i) & (ii)
Q m-—1 n—1
y 'ty
2Im,n = o iNm+n dy
o (y+D
m-1 n—1 Q ,m-1 n-1
= 2Im,n= j J —+Z+n dy + I —y +21]+n
o (y+D) 1 (y+D)
Puty = l
Z
m-1 n—1 Q _m-1 n—1
y +y V4 +Z
= 2imn = j oy W ey dz
o (y+1) -! (z+1)

= Inn= j

ymfl +yn—1
] (y +1)m+1

dy = a =1

21. If slope of common tangent to curve 4x> + 9y” = 36 and 4x” + 4y” = 31 is m then m” is equal to

Ans. 3

XZ 2

Sol. E:>4+Y -
9 4

equation of tangent to ellipse

y =mx £/9m’ +4

(i)

equation of tangent to circle

y=mx+

31, 31
4 4

...(ii)

Comparing equation (i) & (ii)

2
Om’ + 4 = 31m

31
+—

= 36m’ + 16 =31m> + 31

= 5m’=15

—=m’=3
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1 0 O 1 00
22. IfA= 0 2 0 and A + aA” +BA=|0 4 0| then find (o — B)
0 0 1
Ans. 4
1 0 10 1 0 0]
Sol. AZ=|0 2 0 2 =10 4 O
30 30 00 1
1 0 0][1 0 0] [1 0 O]
A’=|0 4 0|0 2 0[=|0 8 0
00 1][3 0 -1 |3 0 —1]
1 0 o][1t 0 0] [T O O
A*=|0 4 00 4 0|=|0 16 ©
00 1][0 0 1] [0 0 1
1 0 O 1 0 O
Al9: O 219 0 A20: O 220 O
3 0 -1 0O 0 1
1+a+p 0 0
LHS=A"+aA”+pA=| 0 2°+2”+28 0
30.+3B 0 1-a—P
1 00
RHS=|0 4 0| =>a+pB=0and
0 01
2+ a2 +2p =4
2*+0(2”-2)=4
4-2%
B=2=(a-p)=4
ﬂ Address : 'Reliable Institute', A-10 Road No.1, IPIA, Kota-324005 (Rajasthan), INDIA
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23. In normal drawn to the curve at any point passes through a fixed point (a, b). The curve passes
through (3, -3) & (4, —2/2) such that a — 22 b= 3. Find a> + b* + ab
Ans. 9

Sol. Let the equation of normalis Y —y =— L (X —x)
m

Satisfy (a,b) initb—y=— l (a—x)
m

= (b-y)dy=(x—-a)dx

by—3—7—3X+C ...... (1)
It passes through (3, -3) & (4, ~22)
—3b— 2.2 —3a+c
2 2

= -6b-9=9-6a+2c
= 6a—-6b—-2c=18
= 3a-3b-c=9 ... (i1)
Also
22b-4=8-4a+c
4a-22 b-c=12 ... (iii)
Also a-22 b=3 ... (iv) (given)
(ii) — (iii) —-a+t(2J2 -3)b=-3 ... (v)
(iv)+(v)= b=0 a=3
a+b’>+ab=9

24. Let z(z € C) satisty |z + 5| < 5 and z(1 +1) + Z(1 — 1) > —10 if the maximum value of |z + 1|2 is

0c+[3\/§;thenﬁndoc+[3

Ans. 48
Sol. y
/ R
B
L~ Q(-1,0)
A
X
@)
P
Locus of z
ﬁ Address : 'Reliable Institute', A-10 Road No.1, IPIA, Kota-324005 (Rajasthan), INDIA
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S P=(5-242,-2{2)
(PQ)z\maX 32+ 162

a=232
=16
o+ =48

25. -16,8,-4,2 ...... is sequence, whose AM & GM ofpth & qth term are the roots of 4x> — 9x + 5 = 0,

Ans. 10
Sol. -16,8,-4,2......

" =
p termt,=—16 | —

2
htermt, =— 16 -1 u
q q 5
tp+tq _5

Now ) —Z& tptq =1

5 1p+q—2
=16 5 =1

= 28 — (_2)(P+Q*2)
=p+q=10

18 i
26. Ifxy, X2, X3 ..e... X1 are 18 terms and Z(Xi —a) = 36, Z(Xi —B)* =90 variance (c%) = 1 given,
T ]

then find |3 — q

Ans. 4
Sol. 2x;,—18a=36
2xi = 18(a +2) ...(1)

¥xi® + 187 — 2B Zx; = 90
Txi® + 18B%— 2B x 18 (o +2) = 90

Txi° =90 — 18p*+ 36B (o0 + 2) ...(ii)
1 »x. )

=l x| 2| =1

M T N T

1o e (180+2)Y _
= 75 (90— 185+ 360 + 728) (—18 j 1

= 90 — 18B% + 360 + 72B — 18(a. +2)* =18

ﬁ Address : 'Reliable Institute', A-10 Road No.1, IPIA, Kota-324005 (Rajasthan), INDIA
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=5-B*+20p +4B — (o +2)* =1

= 5B +20p+4p o’ —4—4da=1

— o =B+ 20B +4p—4a=0

~ (a-B)—4a-B)=0
—(a=B)a-B+4=0

>a-p=-4 (o #B)
B-al=4

27. ItP,=a"+p",a+p=1Lop=-1,P, =11,P ;=29 find (P,)* (where n € N)
Ans. 324
Sol.  Quadratic Equation whose roots are o, B : x> —x—1 =10

L =atl ot =a" ot

B2=p+1= B =p"!+p2

S Pa =Py +Pro

=>Phs1 =P+ Py

=29=P,+11=>P,=18

— (Pn)> =324

28.  The number of four digit numbers whose HCF with 18 is 3 equals

Ans. 1000

Sol.  Number must be an odd multiple of 3 and not a multiple of 9
4-digit odd multiples of 3 are

1005, 1011, ....... ,9999 — 1499
4-digit odd multiples of 9 are
1017, 1035, ....... ,9999 — 499

Required numbers — 1000

29. Image of a point (1, 0, —1) in the plane 4x — Sy + 2z=8 is (a, B, y). Find 15(a + B + )
Ans. 4
x—1 _ y—0 _ z+1  2(-6) 12 i

Sol. = = — =
4 -5 2 16+25+4 5 15
16 31
T 15
4
773
z+1= i =>z= l
15 15
31, 4 7
EECELE NN
31 4 7
15(a+ B +7v)= [E_§_Ej x15=4
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30. If f(x) = 2x° + 5x* + 10x’ + 10x”* + 10x + 10 and all real roots of f(x) lie in the interval (—a., —a+1)
then 'o' is :
Ans. 2
Sol. f(-1)=3>0
f(-2)=—-64+80—-80+40—-20+ 10
=-34<0
.. At least one root in (—2,—1)

f(x)=10 (x* +2x> +3x* + 2x + 1)

=10 (xz +i2+2(x+1j+3j
X X
2
=10 (X+lj +2[X+lj+1]
X X

2
=10 (x+lj+lj >0;VxeR
X

.. Exactly one real root in (—2,—1)
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