Sol.

Sol.

Sol.

MATHEMATICS
JEE-MAIN (July-Attempt)
26 July (Shift-2) Paper Solution

SECTION - A

The minimum value of the sum of the squares of the roots of x* + (3 —a)x + 1 = 2ais:
(A) 4 (B)5 Q)6 (D)8
C
o? + B2 = (a+p)2 - 2ab
=(3-a)2-2(1-2a)
=a’?-6a+9-2+4a
=a?-2a+7=>(a-1)2+6=>6
= Ans. 6

If z=x + iy satisfies |z| -2 =0and |z - i| - |z + 5i] = 0, then

(A) x+2y-4=0 (B)x2+y-4=0
(CO)x+2y+4=0 (D)x2-y+3=0
C

|z]| =2 =>x2+y2=4 (1)

|z-i| = |z+5i] = x2 + (y - 1)2 =x2 + (y+5)2
= 1-2y =25+ 10y

>y=-2
from (1),x=0
= Ans. C
1 [ 92 -10% 112 ]
Let A = and B = | 122 132 -142 |, then the value of A’BAis:
1 -15% 1672 172
(A) 1224 (B) 1042 (C) 540 (D) 539
D
1 92 -10% 112
A= 1] ,B =1 122 132 —142]
1 -152 16?2 177
92 -10% 112 ] [
ABA=[111]| 12?2 132 —14?
—-15% 162 172
81 —-100+ 121 102
[111] [ 144 + 169 — 196 [1 1 1] 117]
—225+ 256 + 289 1320

=102 +117 +320 = 539
= Ans.D
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Sol.

Sol.

n
Z - "(;"Cjisequalto

i,j=0
(AJ 22n_2nCn (B)ZZn—l_Zn—lch_l
@2 -"¢ (D) 2 142n-1C
5 n n
A

n
5" s -3, ana-Y, -
i,j=0 li] i=j
:»Z ne, G Z ne, g — Z ne, g
i,j=0

= (272 - (CE + Ci+.. +C2)
- 22n_ ZnCr1

Let P and Q be any points on the curves (x-1)? + (y + 1)? = 1 and y = x?, respectively. The
distance between P and Q is minimum for some value of the abscissa of P in the interval

@ (0 3) ® (5 3) © (5 3) ® (31)

C

e

Q=(tt?)
Mcq = Mnormal
241 1
t-1 2t

Let f(t) = 2t3 + 3t - 1
1 11
(GG <0=rte(s)
P = (1+ cos(90 + 8),—1 + sin(90 + 8))
P = (1 —sinB, —1 + cos0)

1 cosH

Myormal = Mcp = _Z = sind

x=1-—sinb=1- W = g(t) (let)
=g () <0
g(t) | function
11
te (5.3)

= g(t) € (0.44,0.485) € (3,2

= tand = 2t
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Sol.

Sol.

Sol.

If the maximum value of a, for which of the function f,(x) = tan"12x — 3ax + 7 is non —

decreasing in (—% —) is a, then f; ( ) is equal to

(M8~ 15rm (B)8 = Sy
1+m
©38(5%) ()8 -5
Bonus
f,(x) = tan_12x —3ax+7
fa(x) = —3a=0
2 T[
= (3(1+4X2))min. atx =+
_ 6
dmax = a4 = 9+m2
- (T) = 1 T_ T — 1T om
fa (8) tan™ 3 9+n2 8 g7 =tan” 4 4(m2+9)
ax-(e3*-1) .
Let = lim M- for some a € R. Then the value of o + B is :
x—)
3
() = ®) 3 ©
C
. ax—(e3*-1) . ax—(e3*-1)
ﬁ - }Cl_r)r(l) x(e33x 1)3 - }Cl_r)% 3ax?
ax+1—{1+3x+(3;)2}
= lim —
x—0 ) "
x(a—3)———
= lim 2

x—0 3ax?
>a-3=0=>ua=3
—9x?2 1

&ﬁ _x—)o 2(9x2) _E
5
:>a+ﬁ—3—;—5

The value of log,, 2 ;—x (log osxCOSecx) at x = %is

(A) -2v2 (B) 2v2 (C) -4

2 (o)
n2 {

{’n(cosx){—cotx}—{’n(cosecx){—tanx}}
(#ncosx)?

3
X ==

4

tn2f{— {’n( )+t’n(\/_ )

(en(g)?
n Z{En\/_+{’n(\/_)}

(—1€n2)

4 Ans.

(D) Z

(D) 4

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



Sol.

10.

Sol.

fozon(|sinx| + |cosx|)? dx is equal to
(A) 10(7 + 4) (B) 10(r + 2) (C) 20(m — 2) (D) 20(m + 2)
D
207 . 2
Jy (sinx| + |cosx[)*dx
fozon(l + |sin2x|)dx
207 + [2*"(|sin2x[)dx

20 + 40 [2 |sin2x|dx

207 + 40}2 (—%)%
0

20 — 20{cosm — cos0}
20 + 40 = 20(n + 2) = D Ans.

Let the solution curve y = f (x) of the differential equation

4 V3
Z—z + x:: = j%, x € (-1,1) pass through the origin. Then f_j_gf(x) dx is equal to
2
T 1 T \/§ T \/5 T \/§
(A)3-3 55 ©5-% D) 5-%
B
xdx
ILF.=e v
> e il T = D) _ T2

Solution is,

4
W= = [ 22 T2y

5\/1—x2
yV1 —x? =x?+x2 +C
U (0,0)
C=0
N x5 +4+5x2
Y = 5
x5 x2
>y = +
5V1-x2 \/1\7_x2
3 s,
[25f(0)dx = 2J0 \/f__xzdx X = sin
2
dx = cos6do
L
=2 f3 S::S: cosf0do
0

= J2(1 — cos26)d6
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- (g - sm29)§
0

2
x V3
2

T
3
T
3

U
slEny

11.  The acute angle between the pair of tangents drawn to the ellipse
2x% 4+ 3y? = 5 from the point (1, 3) is

(A) tan™* (71\/6—) (B) tan™?! (72\;_)
(C) tan?! (%) (D) tan~?! (%)
Sol. B

y = mx + Va?m? + b2
(y —mx)? = gmz +§
U (1,3)
(B -m)? =2(3m? +2)
6(9 + m? - 6m) =15m? + 10

mi
9m2 + 36m - 44 =0 <

mz

(my+my)2—4m;m
tane — | \/ 1 2 111t
1+m1m2 1+mym;
16+4—X?
=
9
9x4 /1+%
> —
35
124/20 _1 (24V5
= ( ) = 6 =tan~ ! (—)
35 35

=0 = tan‘l( -7 = B Ans.

12. The equation of a common tangent to the parabolasy =x2andy = - (x - 2)21is

(A) y=4(x-2) (B)y=4(x-1)
COy=4x+1) D)y =4 (x+2)
Ans. B
y = X2 =y = mxX - am?
y:mx—m—2 -(1)

4
putiny = —(x-2)>2
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mx—mTz=—(x—2)2
4mx - m? = -4(x% - 4x + 4)
4x2+4x(m-4) + (16 -m2) =0
D=0
16(m-4)2-16(16-m2) =0
m2-8m+16-16+m2=0
2m?=8m=m=0,4
putm=4in (1)
y=4x-4 = B Ans.

13. Let the abscissae of the two points P and Q on a circle be the roots of x2 - 4x - 6 = 0 and the
ordinates of P and Q be the roots of y2 + 2y - 7 = 0. If PQ is a diameter of the circle x2 + y2 + 2ax
+ 2by + ¢ = 0, then the value of (a+b-c) is

(A) 12 (B) 13 (C) 14 (D) 16
Sol. A
X1 y1
X2 4%~ 6=0 <i:j y2+2y-7=0 <<ij
X2 y2

equation of circle:
x2+y2—4x+2y—-13=0
a=-2,b=1,c=-13
=a+b-c=-2+1+13=12 Ans.

14. Iftheline x - 1 =0 is a directrix of the hyperbola kx? - y2 = 6, then the hyperbola passes

through the point
(A) (-2v5, 6) (B) (-5, 3) (0 (v5,-2) (D) (25, 3V6)
Sol. C
k
e?=1+2=14+5%
a 6
e?=V1+k
equation of directrix is x = i% =1
a2 = e2
6
=k+1

kZ+k-6=0=>k=2
= equation is 2x2-y2=6 = [C] Ans.
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15.  Avector d is parallel to the line of intersection of the plane determined by the vectors i, { +
J and the plane determined by the vectors{ —j, 1 +
k . The obtuse angle between d and the vector b=i- 2j + 2k is
@ = ®= © = (D) =
Sol. A
ny=ix@+j) =k
nL=>0+k@E-)=1+j-k
Since line is parallel to both planes, then line is parallel to n; X n,
mxn, = kx((+j—k) =—-1+j
D.R.ofd = —1+]
D.R. ofb =1— 2] + 2k

a.b

cosf = —=

[a]|b|

_ -3

T V2x3
1 31
0 =cos™ ! (——) ==
vz 4

1

sin“'x  cos™!

1 X . 2mTa .
16. fo<x< % and ,then a value of sin (m) is

(A) 4/(1 - x2) (1 — 2x2) (B) 4x/(1 — x2) (1 — 2x?)
(C) 2x/(1 —x2) (1 — 4x?) (D) 4/ (1 — x2) (1 — 4x2)
B

sinTx  cos71x
= | A
X B
sin"lx = A «
cos lx = AB
sin~!x 4 cos 1x =
_ TC
T 2(a+B)
. _ (21 . R
sin (—) = sin(4sin~1x)
o+

Sol.

= 2sin(2sin~1x)cos(2sin"1x)

= 4xV1 — x2(1 = 2x%)

17. Negation of the Boolean expression p < (q = p) is

(A) (~p) (B)p OCp) Vv~ (D) (~p)
Sol. D

~p < (q > p)

PA~Q)V(QA~P)

®A~@-p)V(q—p)A~p)

®A@A~p))V((~qVDp)A~p)
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((A~D)ANQV ((~pA~q)V (~p AD))
FVv((~pA~q)VF)
FVv(~pA~q)=(~pV~q)

18. Let X be a binomially distributed random variable with mean 4 and variance g . Then,
54P(x < 2) is equal to

73 146 146 126
(A) > (B) 5 © <7 (D) -
Sol. B
np =4
npq =4/3

n=6,p=2/3,q=1/3
54(P(X=2)+P(X=1)+P(X=0))

(e @)@+ 0 Q)+ B )

(1—%) (cosx—sinx)

19. | (1+\%Sin2x) dx is equal to
(&) 2 tog, [l 4 ¢ ® L log, [0 | ¢
2 2% fan (59) 2 25 fan(5+2)
tan (5+3) 1 |enG5)
(C) log, tan(§+%) O (D) > log, tan(f—g) + C
Sol. A

[ = j(l\%)(cosxsinx)dx

(1+\%sin2x)

ﬁ j (1—%) (cosx—sinx)

dx

(§+sin2x)

1 .
(ﬁ——)(cosx—smx)
2 2
. , dx
sin60°+sin2x
V3 1 V3 . 1,
j (TCOSX—ECOSX—TSIHX+ESIDX

N s T
251n(x+g)cos(x—g)

f (cos(x-)-sin(xr)

Zsin(x+g)cos(x—%)

dx
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20.

Sol.

21.

Sol.

22.

Sol.

N |-

tan(5+1)
2 12

tan(3+%)
2 6

1
=ln
2

The area bounded by the curvesy = |x2-1|andy=11is

(A):(Z+1) B):(VZ-1)  (©20Z-1) (D) S(VZ-1)
D

Y = |x2-1|

A
-v2,1)

B |-
-10) '0(q g

Area = ABCDEA

=2 (fol(l —(1—x%)dx + ff(l - (x% - 1))dx>
=2(V2=1)

Let A={1,2,3,4,5,6,7} and B = {3,6,7,9}. Then the number of elements in the set
{CC A:C NB # ¢}is
112
Total subsets of A
=27=128
number of subsets of AwhenC N B = ¢
=24=16 (Cis subset of {1,2,4,5})
required answer =128 - 16
=112
The largest value of a, for which the perpendicular distance of the plane containing the lines
F—=({+)) +A(i+aj-k)and# = (i + ) + u(-1 + j- ak) from the point (2, 1,4) is V3, is

2
P=0+D+A0+aj—k)
r=>0+)+M(-i+]—ak)
B i j ok
n—-=11 a -1

-1 1 -—-a
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23.

Sol.

=i(-a?+1)—j(—a—1) + k(1 +a)

(—a’+1,a+1,a+1)

(—a?+D(a@-D+@+Dy-D+(a+1)Z=0
—a’+1)+4(a+1)

J(—a2(+1)2+()a+1)2+(a+1)2 =V3

= (—a*+4a+5)?=3((-a*+ 1%+ (a+ 1?*+ (a + 1)?)

= a* + 16a® + 25 — 8a3 + 409 — 1092

= 3(a*+1-2a%2+2a2+2+49)

= a* + 16a® + 25 — 8a3 + 409 — 1092

=>3at+3+6+12a

= 2a*+8a3-6a2-28a-16=0

=>a*+4a3-3a2-14a-8=0

= ((@+1)2(@-2)(a+4)=0

=>a=-1,2,-4

Largest value of a = 2

Numbers are to be formed between 1000 and 3000, which are divisible by 4, using the digits
1,2, 3, 4, 5 and 6 without repetition of digits. Then the total number of such numbers is

30
case (i) when first digitis 1

3x2=6 3x2=6 3 x 2=6
case (ii)
when first digit is 2

3x1= 3x3=9

Total such numbersare6+6+6+3 +9=30
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24. Ifz — Z where m and n are co- prime, then m + n is equal to
1k +k2+1 n’

Sol. 166

10 .
k=1 K*+k?+1

e ,

T Lo (R2+k+1)(K2-k+1)

_ Zlo 1 ( 1 1 )
= AV T k2
k=1 2 \K2-k+1  kZ+k+1

11 1 1 1 1 1
=—l-—c+z—c...=——
211 3 3 7 91 111
1 1
-4
2 111
55 m
111 n
m+n=166

25. Ifthe sum of solutions of the system of equations 2 sin?6 - cos 20 = 0 and 2 cos?0 + 3sin0 =0
in the interval [0, 2rt] is k &, then k is equal to
Sol. 3
2 sin2 0 - cos20=0
=2sin?6-1+2sin0=0

. 1
= 51n26=z

= sinZ2 0= i%

m 5m 7m 11w
O=ce e e
2c0s20 + 3sin0 =0
= 2(1-sin%0) +3sin0=0
= 2sin20-3sin0-2=0
= sin20 =_71, 2 (rejected)

7 1im

6 =—,
6’ 6

sum of solutions
m + 1lim

6 6

= 3n=kp
=k=3

26. The mean and standard deviation of 40 observations are 30 and 5 respectively. It was noticed

that two of these observations 12 and 10 were wrongly recorded. If ¢ is the standard deviation
of the data after omitting the two wrong observations from the data, the 3852 is equal to
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Sol. 238

X=30
Yx; = 30 x40 = 1200

__Xxij—Sum of incorrect observations

Xnew

38
- 120308—22 =31
2 —
0? = Bl (%)?
_IX _ any2
= 25==1-(30)
YxZ = (925)40
= 37000
Z 2 _ 2 Sumof squares of incorrect observation
Xinew — i~ 38
= 3700 — (102 + 122)
= 36756
2 —
0-%ew = ZX;}% - (Xnew)2
_ 36756 2
T 1)
— 238
Y

38 02, = 238

27.  The plane passing through thelineL:lx -y +3(1-1)z=1,x+ 2y -z =2 and perpendicular to
the plane 3x + 2y + z= 6 is 3x - 8y + 7z = 4. If 0 is the acute angle between the line L and the y -
axis, then 415 cos20 is equal to

Sol. 125
n, =4i—-7+3(1-0k
n,=1+2j—k

~

o k
Directionratio ofline= ¢ —1 3(1-¢)
1 2 -1

= (6¢ —5)i+ (3—20)]+ (22 + Dk

3x - 8y + 7z = 4 will contain the line

(6¢—5)i+ (3—20)j+ 2+ Dk

Normal of 3x - 8y + 7z = 4 will be perpendicular to the line
=3(6£—=5)+@B-20)(-8)+72¢t+1)=0

:fzz
3
-~ direction ratio of line (—1,%,%)
Angle with y axis
Cose = 52/53 49
1+?+?

- 415c0s26 = g x 415 = 125
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28. Supposey =y(x) be the solution curve to the differential equation Z—z —y=2-

e such that lim y(x) is finite. If a and b are respectively the x - and y - intercepts of the
X—00

tangent to the curve at x = 0, then the value of a - 4b is equal to

Sol. 3
@ _ 9 ,x
dx y= 2 €
is linear differential equation
LF. = e/ (-1ax

= e_x

ye™* = [e™*(2—e¥)dx
= [ (2e™* — e )dx

—2Xx
e
=-2e*+

+c
2

=Sy=-2+ ez;x + ce”
lim y(x) = finite
X—00

only possible when c=0

e
y=-2+—
ay _ e~
dx_ 2

dy -1
a|x=0 =
y(0) =—>

equation of tangent
3 -1
+3)=7-0

x+2y+3=0
a=-3
p==2

2
a-4b=-3+6=3

29, Different A.P.’s are constructed with the first term 100, the last term 199, and integral common
differences. The sum of the common differences of all such A.P.’s having at least 3 terms and at
most 33 terms is

Sol. 53
Let common difference is d and number of terms is n

199 =100 + (n-1)d
99

=>d=—
n—-1

n d

4 33
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30.

Sol.

10

11

12

9

required answer =33 + 11 +9 =53

The number of matrices 4 = (a b
c d
is
50
b
A=
[c d
Given A = A1

LAP=A-AT1 =1

a blfa b 1 0
[c d] [c d] - [0 1]
[az +bc ab+bd| _ [1 0]
ac+cd bc + d? 0 1
~at+bc=1 (1)
ab+bd=0 -(2)
ac+cd=0 -(3)
be+d?=1 (4

(1) - (4) gives

a2

-dz=0

= (@a+d)=0ora-d=0
Case -1

a+d=0=(ad)=(-1,1)(0,0),(1,-1)
(i) (ad) = (-1,1)

.. from equation (1)
1+bc=1=bc=0

b =0, C=12 possibilities

c =0, b =12 possibilities

but (0, 0) is repeated

L 2X12=24

24 -1 (repeated) = 23 pairs

(i) (a,d) =(1,-1) = bc =0 — 23 pairs
(iii) (a,d) = (0, 0) = bc=1

= (b,c)=(1,1) & (-1, -1), 2 pairs

Case - 11
a=d
from (2) and (3)
a#0thenb=c=0
az=1
a=+11=d

(a,d)=(1,1),(-1,-1) — 2 pairs
. Total =23 + 23 + 2 + 2 =50 pairs

),Where a,b,cde{-10,1,23,

10}, such that A = A1,
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