MATHEMATICS
JEE-MAIN (February-Attempt) 26
February (Shift-2) Paper

Section - A

1. Let L be a line obtained from the intersection of two planes
X+ 2y +z=6andy + 2z = 4. If point P(a, B, y) is the foot of
perpendicular from (3, 2, 1) on L, then the value of 21(a + B + 7)
equals :

(1) 142
(2) 68

(3) 136
(4) 102

Ans. (4)

i

Sol. Dr'sofline |1 2
01

Dr/s :- (3,-2, 1)

Points on the line (-2,4,0)

N = X
Il
w
I
N
N—
+
~

X+2 -4
Equation of the line —— = Y A~
3 -2 1

Q (3,2/1)

P(3A—2,—21+4,).)

Dr's of PQ ; 3x-5,-21 +2. -1
Dr’s of y lines are (3, -2, 1)
Since PQ 1 line
3(3x -5)-2(-2A +2)+ 1(2-1) =0
_ 10
7

p(16 8 10
7'7" 7

21(a+ B +7) = 21[374j =102
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2. The sum of the series ZM is equal to :

v (2n+1)!

(1)—e+%e - 10

2) - ey 12 o140
8 8
(3)ﬂe—£e‘1—10
8 8
@) e+ 189 el + 10
Ans. (3)
= n? +6n+10
Sol.
nz:; (2n+1)!
Put2n + 1 =r, wherer = 3,5,7,...
r-1
=>n=—=
r-1Y
3r-3+10
n2—6n+10( 2 j TR 2 qors 29
(2n+1)! r 4r!
r(r—1)+11r+29 1 1 11 29
" r:3z,5,7 4r| 4 r3527, ...... [(r 2)' (r_l)' r!
=l{(i+l+l+ ..... )+11 l+i+—+...j+29[l+i+l ..... j}
4|\11 31 51 21 41 6! 31 51 71
1 e—l e+1—2 e—1—2
== €111 € +29 €
4| 2 2 2
=l{e——+11e+1——22 29e—§—58}
8 e e e
= l{41e—£—80}
8 e
3. Let f(x) be a differentiable function at x = a with f'(a) = 2 and

xf(a) — af(x)

f(a) = 4. Then Ilim ” equals :
(1)2a+ 4
(2)2a -4

Rankers Offline Centre - Near Keshav Kunj Restaurant | Pandeypur Varanasi - Call 9621270696



(3)4 - 2a
(4)a+4
Ans. (3)
Sol. By L-H rule

L = lim (@) —af'(x)
X—>a 1
. L=4-2a
4. Let A (1, 4) and B(1, -5) be two points. Let P be a point on the circle

(x = 1)2 4+ (y - 1) = 1 such that (PA)? + (PB)? have maximum value,

then the points, P, A and B lie on :

(1) a parabola
(2) a straight line
(3) a hyperbola
(4) an ellipse

Ans. (2)
Sol.

H A4

L4
e

4 P(1 + cosH, 1 + sino)

®
B (1, -5)

.. PA? = cos?0 + (sin® - 3)2 = 10 - 6 sind
PB? = cos?0 + (sin® - 6)2 = 37 - 12 sin®
3n

PA® + PB? |max. = 47 = 18 sin0|min. = 0 = >

~P,A Blieonalinex=1
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5. If the locus of the mid-point of the line segment from the point (3, 2)
to a point on the circle, x> + y? = 1 is a circle of the radius r, then r is
equal to :

1
(1)
1
@) 3

(3)1
1
(4) 3

Ans. (2)
Sol.

A(3, 2)
Q(h, k)

.. P=(2h -3, 2k - 2) —on circle

. 3Y 2 _ 1
- (h—zj MOV

= radius = l
2

6. Let slope of the tangent line to a curve at any point P(x, y) be given

xy? +y . . _ _
by " If the curve intersects the line x + 2y = 4 at x = — 2, then the

value of y, for which the point (3, y) lies on the curve, is :

18
(1) - 11

18
@- 19

4
(3) -3
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OF-

Ans. (2)
2
Sol. dY_Xxy+y
dx X
N xdyy—2de

)45

2
- X_X ,c
2

Curve intersect thelinex + 2y =4 atx = -2
So,-2+2y=4=y=3
So the curve passes through (-2, 3)

= xdx

2
—=2+C
:}3

4
c=_"
- 3

. —x x* 4
oo curve is — = "— — —
y 2 3
It also passes through (3, y)

3 9 4
vy 2 3
-3 19
y 6
18

19

7. Let A; be the area of the region bounded by the curves y = sinx,
y = cos x and y-axis in the first quadrant. Also, let A, be the area of
the region bounded by the curves y = sin x, y = cos X, x-axis and x=

g in the first quadrant. Then,

(1) Ar=Azand A; + A = 2
(2)A1:A2=1:28ndA1+A2=1
(3)2A1 = A, and As + A, =1+ 2

(4)A; :A2=1:2 andA;+A =1
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Ans. (4)
n/2

. n/2
Sol. A, +A, = [ cosx.dx=sinx" =
0

s =1

n/4
A = I (cosx— sinx) dx = (sinx+ cos x)|g/4 =2-1
0

A =1-(V2-1)-2-42

8. If0<a,b<1l,andtanta+tantb = %, then the value of
2 2 3 3 4 4
(a+ b)- (a +bj+ a+b ) _(a+b ) g
2 3 4
(1) loge2
e
2) loge | =
210 (£
(3) e
(4)e? -1
Ans. (1)
Sol. tan‘l(lajabbj =% —a+b=1-ab=(1+a)(1+b)=2
2 2 3 3
Now, (a+b)—[a +b j+[a +b ]oo
2 3

a2 a b> b?
= da——+ —.... |+ b——+—....
2 3 2 3
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Ans.

Sol.

10.

Ans.

Sol.

loge (1 + @) +l0oge (1 +b) =loge (1 +a) (1 +b) =loge?2

Let Fi(A, B, C) = (A A ~B) v [~C A (A v B)] v ~A and Fx(A, B) =
(A v B)v (B— ~A) be two logical expressions. Then :
(1) F1 is not a tautology but F; is a tautology

(2) Fi is a tautology but F; is not a tautology
(3) F1 and F, both area tautologies
(4) Both Fy and F, are not tautologies

(1)
Truth table for F;

A|lB|C|~A|~B|~C|Av~B |A/B | ~Cv(AVvB) | [~ CA(AVvB)]v~A | (AA~B)Vv [~CA(AVB)]v~A
T|T|T F F F F T F F F
T|T|F F F T F T T T T
T|F|T F T F T T F F T
T|F|F F T T T T T T T
FIT|T]| T F F F T F T T
FIT|F| T F T F T T T T
FIF|T]| T T F F F F T T
FIF|F]| T T T F F F T T
Not a tautology
Truth table for F»
A |BJAvB | ~A |B>~A | (AvB) v (B— ~A)
TI|T T F F T
T|F T F T T
F|T T T T T
F |F F T T T

Fi1 not shows tautology and F, shows tautology

Consider the following system of equations :

X+2y-3z=a

2x+6y-11z=5Db

X -2y +7z =g,

Where a, b and c are real constants. Then the system of equations :
(1) has a unique solution when 5a = 2b + ¢

(2) has infinite number of solutions when 5a = 2b +c

(3) has no solution for all a, b and ¢

(4) has a unique solution for all a, b and ¢

(2)
1 2 -3
D=2 6 -11
1 -2 7

= 20 - 2(25) -3(-10)
=20-50+30=0

a 2 -3
D,=pb 6 -11
c -2 7
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= 20a - 2(7b + 11c) -3(-2b - 6¢C)
= 20a - 14b - 22c + 6b + 18c
= 20a - 8b - 4c

= 4(5a-2b - )
1 a -3
D,=12 b -11
1 c 7
=7b + 11c - a(25) - 3(2c - b)

=7b + 11c - 25a-6¢c + 3b
= - 25a + 10b + 5c

= -5(5a-2b-0)
1 2 a
D=2 6 b
1 -2 c
=6Cc+ 2b-2(2c-b)-10a
= -10a + 4b + 2c
= -2(5a-2b-10)

for infinite solution
D=D:1=D=D3=0

=5a=2b+c

11. A seven digit number is formed using digit 3, 3, 4, 4, 4, 5, 5. The
probability, that number so formed is divisible by 2, is :

6
(1) -
4
(2) 5
3 1
(3) - (4) 5
Ans. (3)
71
Sol. - n($)= 31313,
6!
"E) =S
n(E) 6! 213121
PE) =05 =71 212121
1.3.3
7 7
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12. Ifvectors a =x| — ] + k and a, = | +yj + zk are collinear, then a
possible unit vector parallel to the vector x i +yj +zk is:

1 - ~
1) — (-] + k
()ﬁ( j+ k)
1 ,»~ =
2) —= (i—
()ﬁ( j)
3) = (i3 +k)
B
@) o= (I +] - K)
NG
Ans. (3)
sol. X--1_1_;0et)
1 y z
(M_ihiﬁj
Unit vector parallel to xi + yj + zk = it
/k2+77
rors 21, s 300
orr=1,itis t——~=
NE]
x log,t )
13. For x>0,if f(x)=] dt, then f(e) +f| — | is equal to :
1(1+t) e
(1) !
2
(2) -1
(3) 1
(4)0
Ans. (1)
e 1/e
Sol. f(e)+f(1] jﬂdt jﬂdt_lu
€ 1
1/e
I nt 4 putt—l dt:—d—2Z
1+t z VA

¢ I(nz
! 1E )l
T2

Rankers Offline Centre - Near Keshav Kunj Restaurant | Pandeypur Varanasi - Call 9621270696



14.

Ans.
Sol.

15.

1 < (nt ¢ /nt <
fe)+f[ 2| = [ gt dt =
(€)+ (ej -1[1+t +J1.t(t+1) !

¢ /nt 1
= | —dt {Int =y, =dt
j t { t b

1
1

1 2
:du=judu=u— 1
! 2| 2

0

2sin = ,
2 ifx<-1

: |ax2+x+b|,if—1sxsl
Let f : R - R be defined as f(x) =
sin(nx) ifx>1

If f(x) is continuous on R, then a + b equals :
(1) 3

(2) -1

(3) -3

(4)1

(2)
If f is continuous at x = -1, then
f(-17) = f(-1)

=2=la-1+Db|
=la+b-1]=2..... (i)
similarly

f(17) = f(1)
—=la+b+1| =0

=a+b=-1

Let A = {1,2,3...,10%}and f: A—> A be defined as
k+1 ifkisodd

f(k)= o Then the number of possible functions
k ifkiseven

g : A—>A such that gof = fis :
(1) 10°

(2) 1OC5

(3)5°

(4) 5!
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Ans.
Sol.

16.

Ans.
Sol.

(1)
g(f(x)) = f(x)

= g(x) = x, when x is even.
5 elements in A can be mapped to any 10

So, 10°x 1 =10°

A natural number has prime factorization given by n =2*3Y5%, where y
5
and z are such that y + z=5 and y'+z! =g, y > z. Then the

number of odd divisors of n, including 1, is :
(1) 11

(2) 6x

(3)12

(4) 6

y+z=5 ..(1)

1 5
—_ 3t — = —
6

Y

N | —

B
YZ
5 _5

-

6
yz 6

=Yyz=06

Also (y - 2)?2 = (y + 2)? - 4yz

=(y-2)2=(y+2)?-4yz

=(y-2)2=25-4(6)=1

>y-z=1 ..(2)

from (1) and (2),y=3andz =2

for calculating odd divisor of p = 2%.3Y.57

X must be zero

P = 20,3352

.. total odd divisors mustbe (3 +1) (2 + 1) =12
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17.

Ans.

Sol.

18.

Ans.

Sol.

2 — f—
Let f(x) = sin™! x and g(x) = X =x-2

domain of the function fog is :
(1) (= o, -2]U H""j

(2) (= o, ~1] U [2, )
(3) (=, ~2] U [-1, )

3
(4) (=0, 2] U [—Z,wj

(1)

. X—2)(x+1 3
9(2) = lim ((2x+ 3?)((x— 3) -7
For domain of fog (x)
x?—x-2
2x* -x -6
=>Bx+4)(x+2)=0

X e(—oo,—Z]U(—%,oo:l

2x% -x-6

. If g(2) =Iin; g(x), then the

<1=>(Xx+1)2<(2x+3)?=3x2+10x+82>0

If the mirror image of the point (1,3,5) with respect to the plane
4x-5y+2z = 8'is (o, B, y), then 5(a + B + y) equals:

(1) 47
(2) 39
(3) 43
(4) 41
(1)

Image of (1, 3, 5) in the plane 4x - 5y + 2z =8 is (a, B, y)

-1 - -
:>(X =B3=y5=—2

(4(1)-5(3)+2(5)-8) _ 2

4 -5 2
ca=1+4(2)21
5 5

2 5
a2 -

5
2
y=5+2 2 =—9
5 5

42 ;52 1 22 5

Thus, 5(a + B +7v) =5 (E+E+§j = 47

5 5 5
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X
19. Let f(x)=fet f(t)dt +e* be a differentiable function for all xeR. Then
0

f(x)equals.
(1)2e© D _1
(2) e(eX—l)
(3) 2 -1
(4) ¥ -1
Ans. (1)
X
Sol.  Given, f(x)=[ €' f(t)dt +e (1)
0
Differentiating both sides w.r.t x
fi(x) = e*. f(x) + e* (Using Newton Leibnitz Theorem)
fF'(X) _
)+l -

Integrating w.r.t x
.[de='[exdx
f(x)+1
=>/m{f(x)+1)=e*+c
Putx =0
m2=1+c (. f(0) =1, from equation (1))
Ln(fx)+1)=e*+/mn2-1
=>f(x)+1=2 e
= f(x) = 2 -1

20. The triangle of maximum area that can be inscribed in a given circle of
radius ‘r’ is:
(1) A right angle triangle having two of its sides of length 2r and r.

2r
(2) An equilateral triangle of height 3

(3) An isosceles triangle with base equal to 2r.

(4) An equilateral triangle having each of its side of length \/5 r.

Ans. (4)

Sol. Triangle of maximum area that can be inscribed in a circle is an
equilateral triangle.
Let AABC be inscribed in circle,
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PO
r
60°
B D C
Now, in AOBD
OD = r cos60° = %
Height = AD = %
Again in AABD
3F
Now sin 60° = —2
AB
— AB = \3r
Section - B
1. The total number of 4-digit numbers whose greatest common divisor
with 18 is 3, is
Ans. 1000
Sol. Since, required number has G.C.D with 18 as 3. It must be odd
multiple of ‘3’ but not a multiple of '9’.
(i) Now, 4-digit number which are odd multiple of ‘3’ are,
1005,1011,1017, ............ 9999 — 1499
(i) 4-digit number which are odd multiple of 9 are,
1017, 1035, ............ 9999 — 499
-+ Required numbers = 1499-499 = 1000
2. Let « and S be two real numbers such that o+ =1 and af = -1.
Let Phn = ()" + (B)", Pn-1 = 11 and P+ 1 = 29 for some integer n > 1.
Then, the value of P? is
Ans. 324
Sol. Given,a+p=1,ap =-1

. Quadratic equation with roots o,p is x>~x-1 = 0
Sa’=a+1

Multiplying both sides by o"?

O(n+1 = O(n + Otn_l (1)
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Similarly,

Bn+1 — Bn + Bn—l (2)

Adding (1) & (2)

0Ln+1 + Bn+1 — (an+Bn) +(an—1+Bn—1)

= Pn+1= Pn + Pn-1

= 29 = Pn+ 11 (leen, Pn+1 = 29, Pn—]_ = 11)

= Pn = 18
.. P?=18% = 324
3. Let Xi, Xzeioonns Xig be eighteen observation such that

18 18
> (X;—a)=36 and > (X,—B)° =90, where « and p are distinct real
i=1 i=1
numbers. If the standard deviation of these observations is 1, then the
value of |o - B] is
Ans. 4

18
Sol.  Given, Y (X,~a)=36
i=1

=Y % —18a =36
= in -18(a + 2)

18

Also, (X, -B) =90

i=1
= > X +18p% -=2B> x, =90
= > X’ +18p” + 2B x 18(a. + 2) = 90 (using equation (1))
= >x? =90 -18p + 36f(c. + 2)

(1)

2
czzlzézxiz—(zl“—;J =1 (+ o =1,given)

2
- %(90 _18p2 + 360p + 728) —(%8*2)} 1

= 90-18p> +360p + 72 —18(a + 2)* =18
=S5-B +20p+4p-(a+2)7 =1

=5-p +20p+4p-a’-4-4a=1
=>a’-p+20B+4B-40=0

=S (a-B)a—pB+4)=0

> a-pf=-4

S lo-pl=4 (o= P)
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; n-1 ™4™
4. In I, =IXm_l(l— x) “dx, for m, n > 1 and J.—m+ndX=0cIm,n,
o (1+x)

o € R, then a equals

Ans. 1
1
Sol. I .= Ixm’l.(l— x)"" dx
0
-1
Put x = —— ——d
1 " (y+D)
=Y
y+1
0 n-1 © n-1
Y Y :
oo = [ (D dy = [V dy (i)
' ;[(Y+ 1) '([(Y+ 1)
1
Similarly I, Ix" ! dx
0
__ (i)
I(y+ 1)
From (i) & (||)
(A A
ZImn m-+n dy
T (y+ 1)
© \,m-1 n-1
7J.y m+n + Y +}n/+n dy
y+1) y (y+1)
I I
1
Put y==1in1
z
1
dy = -— dz
Z
1 ..m-1 n-1 0 _m-1 —
= 20, = [Y Y Doy [2 2 da)
T (y+1) 1 (z+1)
1. m-1 n-1
= ]:mn:,'.y +Z+n dy:>oc:1
o (y+1)
5. Let L be a common tangent line to the curves 4x? + 9y? = 36 and

(2x)? + (2y)? = 31. Then the square of the slope of the line L is

Ans. 3
2 2
Sol. E:X Y 4 C:x2+y2:£
9 4 4
equation of tangent to ellipse is

y = MX £ o7 + 4 (i)

equation of tangent to circle is
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31 , 31 -
y=mxz Zm +Z (i)
Comparing equation (i) & (ii)
om® +4 = 2m2 +£

4 4
= 36m? + 16 = 31m? + 31
= 5m? = 15
=m?=3

0
0 satisfies  the  equation

o N O

1
6. If the matrix A=|0
3 -1
1 00
A® +aA® + BA=|0 4 0| for some real numbers aand B, then p -

0 01

o is equal to
Ans. 4

1
Sol. A?-=-|0
3

w O =

>
w
[
‘oo r
O h~AO ONO
= O o
[ S——

>

i

[
— 1
o o+
o MO

1 0 0 1 0 0
A =10 2 0|,A?% =10 2*° 0
3 0 -1 0 0 1
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l+a+p 0 0
LHS = A% + aAL® + BA = 0 220 1 6219 4 28 0
3o+ 3B 0 l-a-PB

100
RH.S =(0 4 0|=a+p=0and 2%° + a2!° + 2B = 4
001

=220 +a(219-2) =4

4 - 2%°
= 0 = m =-2
=p=2
LBp-a=4
7. If the arithmetic mean and geometric mean of the pt" and g'" terms of
the sequence -16, 8, -4, 2, .......... satisfy the equation 4x? - 9x+5 =

0, then p+q is equal to

Ans. 10
Sol. Given,4x?-9x+5=0
=>(x-1)(4x-5)=0

— AM = j,G.M=1 (Q AM > G.M)

Again, for the series

p-1

pt" term t, =—16(
q-1

-1
2
g™ term tp =—16(_71j

t +t 5
Now, AM= 2 _9_-_="QGM=Jtt =1
2 4 P

p+q-2
~16? (—%j _1

= (-2)° = (-2)¢*
=p+qg=10

8. Let the normals at all the points on a given curve pass through a fixed

point (a, b). If the curve passes through (3, -3) and (4,—2«/5), and

given that a—Z«/E b = 3, then (a®+b?+ab) is equal to
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Ans. 9

d
Sol. Let the equation of normalis Y -y = —%(X -X), where, m = d_y
X
As it passes through (a, b)
1 dx
b-y=-—(@a-x) =- — (a-x)
m dy
= (b - y)dy = (x — a)dx
2 2
Yy X .
by -— = — -ax+c¢ (i
Y3 > (i)
It passes through (3,-3) & (4,-242)

—3b—2=2—3a+c
2 2

= -6b-9=9-6a+2c
= 6a-6b-2c =18

=>3a-3b-c=9 ... (i)

Also

2y2b-4=8-4a+c

4a -22b-c=12 .. (iii)
Alsoa-2J2 b=3 ...(iv) (given)

(ii) - (iii) :>—a+(2\/§—3) =3 ..(v)
(iv)+(v)=b=0, a=3

~a’+b’+ab=9

9. Let z be those complex number which satisfy
|z+5|<4 and z(1+i)+Z(1-i)>-10,i = J-1.

If the maximum value of |z+1]?is a+ﬁ«/§, then the value of (a+[)’)
is
Ans. 48
Sol. Given, |z+5|<4
= (X +5)?+y*<16 ..(1)
Also, z(1+i)+Z (1-i)>-10.
=>X-y=>2-5 ...(2)
From (1) and (2)
Locus of z is the shaded region in the diagram.

Rankers Offline Centre - Near Keshav Kunj Restaurant | Pandeypur Varanasi - Call 9621270696



|z + 1| represents distance of 'z’ from Q(-1, 0)
Clearly ‘p’ is the required position of ‘z' when |z + 1| is maximum.

~P= (_5_2J§, —2\/5)
L (PQY| =32+16\2

=a =32
=p =16
Thus, a + p = 48

10. Let a be an integer such that all the real roots of the polynomial
2x°+5x*+10x3+10x?+10x+10 lie in the interval (a, a + 1).
Then, |a] is equal to
Ans. 2

Sol. Let, f(x) = 2x°>+5x*+10x3+10x>+10x+10

=f(x) =10 (x* + 2x3 + 3x2 + 2x + 1)
10(x2+i2+2(x+1j+3j

X X

2

10[(x+1j +2(x+lj+1J

X X

1 2
10[(X+;)+1] >0;vx eR

f(x) is strictly increasing function. Since it is an odd degree
polynomial it will have exactly one real root.
Now, by observation

f(-1)=3>0
f(-2) = -64 + 80 - 80 + 40 - 20 + 10
=-34<0

= f(x) has at least one root in (-2,-1)=(a,a + 1)

=a=-2
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= |a| =
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