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

SECTION - A
1. For z € C, if the minimum value of (|z — 3V2| + |z — pV2i|) is 5V/2, then a value of p is
(A)3 (B)7/2 (C) 4 (D) 9/2

Sol. C
Distance between points (3v2,0) and(0,pv2) = 5v2
(For distance to be minimum points must be collinear)
18 + 2p% = 25x2
2p2=50-18
2p2=32
p2=16
p=4

2. The number of real values of A, such that the system of linear equations
2x-3y+5z=9
X +3z-z=-18
3x-y+(A2-|A|)z=16
has no solutions, is

(A) 0 (B) 1 (€ 2 (D) 4
Sol. C
Leta=2A2- )]
2 -3 5
D=]1 3 -1|=0
3 -1 «a

2(3a-1) +3(a+3) + 5(-1-9) = 0
60.-2+300+9-50=0

9o =43
L IMZ =M - 43 =0 |4 = Z2
A = 21203 (-)ve value rejected

18
.. 2values of A

3. The number of bijective functionsf: {1, 3,5,7, ....99) = { 2,4, 6, 8,......, 100}, such that

f(3) > f(9) > f(15) > f(21) > .... > f(99), is .....

(A) 5°P17 (B) 50P33 (C) 33! x 17! (D) 2
Sol. B

3+ (n-1)6=99

(n-1)6 =96

n-1=16

n=17

As bijective function has to be considered

.. Out of 50 odd numbers remove 17 numbers and rest 33 numbers can be mapped with any

number

So, answer = 50C33 x 33!

=50P33
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4, The remainder when (11)1011 + (1011)11 is divided by 9 is

(A)1 (B) 4 (C) 6 (D) 8
Sol. D
(11)1011 = (9 + 2)1011 = 9}, 4 21011
=9\ + (8)337
=9\ + (9-1)3%7
=90 +9u-1

(1011)1=(1011)2x (1011)°

So, (1011)11 is divisible by 9

.. Final number =9\ +9pu-1+ 9\’
=9k’ +8

.. Remainder is 8

21
3 :
5. The sum Zn=1 D S equal to
7 7 14 21
(A5 (B) %5 (9w (D) 55
Sol. B

3221 (4—n+3)—(4n—1)_§221 11
4y, n+3)@n-1) 4 n=1(4n—1 4n+3)

_3(1 1)_7
4\3 87/ 29

8v2—(cosx+sinx)”

6. }Cl_r;l_r 7ol is equal to
4
(A) 14 (B) 7 (C) 142 (D) 7v/2
Sol. A

. 8V2—(cosx+sinx)’
lim

x_)g V2—+/2sin2x

8V2-(V2)7 (sin(x+3)’
xl_r% V2(1-sin2x)

8v2[1-sin” (x+3)]

1m
x—)% V2(1-sin2x)

. 1-cos’h . _r
=8 }ll—r};;l) (1—c052h) ( put x = 4 + h)
. 7-cos®h-sinh . ) .

=8 }ll_r)% e (~ by L'Hospital)

8 . cos®h-sinh
=-X17 11m —_
4 h—0 sinh-cosh

=14
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1 1 1 1 1
7. lim — + + +....+——=|isequal to
n—oo 2 Jl_zin \ll_zin Jl_zin 1_27;:1
1
(A); (B)1 ()2 (D) -2
Sol. C
1 1 1 1
Letllm + + +.... =
n—oo 2 Jl_zin \ll_zin Jl_zin 1_27;—11
Let 2n=t

n—o =t —>w

S—llm

1
tooot /1—— /1—— /1—“71

S—llm 2k1

1__

S= fo =dx=(-2)[VT- x],

=(-2)[0-1]
q

8. If A and B are two events such that P(4) = %,P(B) — % and P(AUB) = %,then
P(A|B’) + P(B|A’) is equal to

3 5 5 7
(A); (B) 5 @ (D) 5
Sol. B
P(ANB) = P(A) + P(B) — P(AU B)
1 1 1 1
= - -|— _—— = —
2 30
P(A|B’)_P(A”B) TH_m. 3
P(B") 2 s
5 5
P(BNA") 3 = : 1
' —530_30 _6_1
P(BlA) P Z Tz T 2Ty,
3 3 3
3,1_5
~ P(A|B") + P(B|A") = st2=3
9. Let [t] denote the greatest integer less than or equal to t. Then the value of the integral
f_lsl([sin(nx)] + elcos@m0ly dy is equal to :
52(1—e) 52 52(2+e€) 104
(4) == (B) = (©——= (D) =
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Sol. B
Let | = f_lsl([sinnx] + elcoszmxly gy
By using Jack property
o 2 . 1 2
o 1=52 [ [sinmx]dx + 104 [ elcos?™]dx

. 3
=52 flz(—l)dx +104 | [reldx + [ e dx +lee°dx
4

10. Letthe pointP (a, B ) be at a unit distance from each of the two lines
L1:3x-4y+12=0,and L2:8x + 6y + 11 = 0. If P lies below L1 and above Lz, then 100(a + 3) is

equal to :
(A) -14 (B) 42 (C) -22 (D) 14
Sol. D

3x—4y+12=0

L1
P(o,B) will lie on
Origin containing
bisector

L1 : 8x+ 6y+11=0

3a-4f+12=5& 8a+6B+11=10
300-4B=-7 = 18a-24p=-42
Ba+6B=-1 = 320+24p=-4

= 500 =-46
_ -23
~ 25
—-69
S— =4
25+7 B
g =22
P 7T 100
106 23
a =— =
+B 100 25
_ 106-92
T 100

. 100 (o + B) = 14
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11.

Sol.

12.

Sol.

13.

Sol.

Let a smooth curve y = f(x) be such that the slope of the tangent at any point (%, y) on it is
directly proportional to (_73/) If the curve passes through the points (1, 2) and (8, 1), then

|y (%)| isequal to:

(A) 2loge2 (B) 4 01 (D) 4loge2
B

dy _  ky

dx  x

Iny = -klnx + Inc

yxk=c

passes through (1,2) and (8,1)
s.c=2and 1.8k=2
1

k=
3
Sy=

-

NEISZ NI
Il
N
[l
o~

o ooxry? La XY : ine X — 2 =
If the ellipse i 1 meets the line ~+ s 1 on the x - axis and the line ST 1on
the y - axis, then the eccentricity of the ellipse is
5 2v6 3 2V5

(A) - (B) — @ (D) —
A

. X, Y _»
x-intercept of; + PN lis7

. X .
y-intercept of; — % =1is —2vV6
~a=7,b=2V6

24 5
net=1-"Zse=2
49 7

The tangents at the points A(1, 3) and B(1, - 1) on the parabola y? - 2x - 2y = 1 meet at the
point P. Then the area (in unit?) of the triangle PAB is
(A) 4 (B) 6 (@7 (D)8

D
tangent

(2-2)

S~
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14.

Sol.

15.

Sol.

y2-2x-2y=1 X=x+1

(y-1)2=2x+2 Y=y-1

(y-1)2=2(x+1) x=1y=3=2X=2,Y=2
x=1y=-1=2X=2,Y=-2
Y2 =2X

Tangents are 2Y = X + 2 and -2Y = X+2
.. Area = % 44

=8
. . x2  y? x2 y? 1 ..
Let the focii of the ellipse wt5= 1 and the hyperbola Vi coincide. Then the length
of the latus rectum of the hyperbola is :
32 18 27 27
(A) 5 (B) - €~ (D) 5

D

x2 2 x2 2 .

=+ Y =1and® — X = 1 have same foci, then
a b2 12 m2

a2-b2 =12 +m2

144  «
16_7_E+E
I9x25-144 =q
o =81

a
2b%2  2X(3)

LR=—=
a 5
5
_ 2x81x5

12X25
27

10

A plane E is perpendicular to the two planes 2x - 2y + z = 0 and x - y + 2z = 4, and passes
through the point P(1, -1, 1). If the distance of the plane E from the point Q(a, a, 2) is 3v2, then

(PQ)2isequalto:
(A) 9 (B) 12 (C) 21 (D) 33
C
i j k
n=2 -2 1
1 -1 20
=1(=3)—Jj(3) + k(0)
an=-1—7

- Planeis-1(x-1)-1(y+1) =0
P:x-y=0= x+y=0
Distance from Q(a, a, 2)

=32

=

a+a
V2
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o 2a=6
a=3ora=-3
P(1,-1,1) & Q@3,3,2)
or Q(-3,-3,2)
PQ’°=4+16+1=21

16. The shortest distance between the lines x_—+67 = y—;6 = z and % =y—2=2z—6Iis
(A)2V29 (B) 1 ©) Jx D) |2
Sol. A
+7 -6 -0 _
x_—6 = 317 = ZT = Ny = (—6,7,1)
-7 -2 - —
= =TT 2 =210
ik N
ng Xn; =|-6 7 1|=1U6)—j(=4)+k(8)=(324)
-2 1 1

d=(-7,60) b=(726)
S, = (B_d)'(ﬁP(ﬁz)
BN Y el e
[71y x715|
2 |(14,—4,6)-(3,2,4)
- V9t4+16

42-8+24| _ 58
sl R

17. Letd =1i—j+ 2kandb beavector such thatd X b = 2i — k and @ - b = 3. Then the projection
of b on the vector @ — b is:

(8) = (B) Zﬁ 2 ﬁ (D)2
Sol. A

|d@ x b|? = |d@|?|b|? — (@ b)?

5=6|b2-9

— 2 -
65| =14= |b]2=1

Projection of b on the vector @ — b =
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18. If the mean deviation about median for the numbers 3, 5, 7, 2K, 12, 16, 21, 24, arranged in the
ascending order, is 6 then the median is

(A)11.5 (B) 10.5 ()12 (D) 11
Sol. D
Median=¥= K+6
K+3+K+1+K-1+6-K+6-K+10-K+15-K+18-K
M.D(M) = ( - )
6= —21;+58
48 =-2K + 58
2K=10 =K=5
.. Median =11
. T . 3 . 5w . 7T . o\ .
19. 2sin (Z) sin (Z) sin (Z) sin (Z) sin (Z) is equal to :
3 1 1 9
(A) (B) (©) 5 (D) 5;
Sol. B
LetS = 2C055—n . cos4—” . cos3—n . cosz—n - cos—
11 11 11 11 11
NOW COS = = —cos —
11
And cos— = —cosm—n

i 2T 41 81 161
~ S =2c0Ss—:-cO0S—:COS—: COS— - COS—
11 11 11 11 11

_ 2sin(3225) 4
25~sin% 16
20. Consider the following statements :
P : Ramu is intelligent
Q : Ramu is rich.
R : Ramu is not honest
The negation of the statement “Ramu is intelligent and honest if and only if Ramu is not rich”

can be expressed as :

(A) (PAGRNAQ A((~Q) A ((~P)VR))
B) (PAR AQV ((~Q) A ((~P) v (~R)))

@ (PAR) AQ)A((~Q) A ((~P)V (~R)))

(D) (P A (RN AQV ((~Q) A ((~P)VR))
Sol. D

~(Ae B)=(AAN~B)V(~AAB)

. ~(PAR) & ] )

[((PAR)AQ]V[(~PVR)AQ]
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21.

Sol.

22.

Sol.

LetA={1,2,3,4,5,6,7}. Define B={T € A:either1¢ T or2€ T}andC={TC A: the sum of
all the elements of T is a prime number }. Then the number of elements in the set B U Cis
107

Let A={TCA:1£T}
Bi={T C A:2 €T}
So, B=A1UB:

n(B) =n(4; U By)

=n(A1) +n(B1) -n(4, Nn B,)

=26+426-25

=96
C={T < A : sum of all the elements of T is a prime number}
2 — {2}
3—{1,2} {3}
5—- {5}, {4,1}, {3,2}
7—>{7},{6,1},{5,2}, {4,3}, {1,2,4}
11 - {4,7}, {5,6}, {1,3,7}, {1,4,6}, {2,3,6}, {2,4,5}, {1,2,3,5}
13 —>{6,7},{1,5,7},{7,4,2} {6,5,2},{1,2,3,7},{1,2,4,6}, {1,3,4,5}
17 - {4,6,7},{1,3,6,7}, {1,4,5,7}, {2,3,5,7},{2,4,5,6},{1,2,3,4,7}, {1,2,3,5,6}
19 - {7,6,5,1} {1,2,3,6,7},{7,6,4,2} {1,2,4,5,7},{7,5,4,3} {1,3,4,5,6}
23 —->{7,6,54,1}{7,6,4,3,2,1}, {7,6,5,3,2}
So,n(BUC)=n(B) +n(C)—n(BnC(C)

=96 +42-31

n(BuC) =107

Let f(x) be a quadratic polynomial with leading coefficient 1 such that f(0) = p, p # 0, and (1)
= % If the equations f(x) = 0 and fofofof(x) = 0 have a common real root, then f(-3) is equal to :
25
f(x) =x*+bx+p  (~f(0) =p),
f(1) =3 = 1+b+p=r ..(1)

-2

p+b:?

Let o is common root

flf(f(f(c)))] =0
f[£(f(0))] =0
f[f(p)] =0
f[p2+bp+p]=0
fl[p(p+b+1)]=0

)0
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SRR b,

5 + . +p=0

P b

5+§+1=0 (*p#0)
p+3b+9=0 ..(2)
From (1) and (2)
~Z—b+3b=-9

-25

f(=3)=9+2+1
=9+16=25

1 48 2160
0 1 96 |[thenn +a+bisequalto

1 a a
23. Let = [0 1 b],a,b € R.Ifforsomen € N, A" =
0 O 1

0 0 1

Sol. 24

Let

0 a a
0 0 b|=B
0 0 O

So,A=I3+B&B*=1|0 0 0

0 0 O

OOab]

.B3 =0 (Null Matrix)

An=(I+B)n
=1+1nC1.B + nC2.B2
=l+nB+ @ B2

1 na na+wab

—lo 1 nb
0 0 1

..na=48,nb=96

o 1ambb) _ 9160 — na

. (48)(96-Db)
s —2

..96-b =88
.b=8a=4,n=12
n+a+b=24

= 2112
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24. The sum of the maximum and minimum values of the function f(x) = |5x - 7| + [x2 + 2x] in the

. 5 . . .
interval [Z’ 2], where [t] is the greatest integer <t, is .....

Sol. 15
f(x) = |5x-7| + [x% + 2x]
For (x2 + 2x), x € E,Z]
atx =2 = x2 4 2x=2245_25%40 _ 65 \
4 16 = 2

16 16
atx=2=x2+2x=4+4=8 \/

For |5x - 7|,
.. 7
minimum at x = -

N
AV

7
5

fmax will occur atx =2 & f(2) = 11
5

. 7
fmin at eitherx =-orx= "

5
Q)=o) 22

FQ)=15-71+4>1()
L m+M=4+11=15

25. Lety=y(x) be the solution of the differential equation

d 3+2yx? .
d—z = %,y(l) = 1. If for some ne N, y(2) € [n -1, n), thennis equal to;
Sol. 3
ay _ 4y34+2yx?
dx  3xy2+x3
- @ _ w
Lety—vx:dx =v+x_-

3v2+1 dx
) f v3+v d x
n|vd +v| = fncx

3
y y o _ oo _
(;) +;— cx,y(l)—l
SL.c=2
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26.

Sol.

27.

Sol.

y3 +yx? = 2x4

For x = 2, y(2) satisfies y3 + 4y = 32
Letg(y) =y3 + 4y -32
g(y)=3y*+4>0

A g

v

wWe--p

LR §N)

A

.. n=3Ans.

Let f be a twice differentiable function on R. If f/(0) =4 and f(x) + fgc(x —t)f'(t)dt =
(e®* + e™**)cos2x + %x, then (2a + 1)5 a2 is equal to
8
x [} f'(©)dt — [Ytf(©)dt = (e?* + e ?¥)cos2x + =
f'(x) + f;cf’(t)dt +x- f'(x) —xf'(x) = 2(e?* — e ?*)cos2x — 2(e?* + e~ **)sin2x +§
putx=0
4 +0=2 (e’-e%).cos2x
-2(e%-¢€9).0 +§

4=2sg==

a 2
2a=1
~(a+1)5-a?=25x,=8

n 2
Letan=] (1+—+—+ ...... +
-1
theset{n € N:an € (2,30)}is:

5

~ ) dx for every n € N. then the sum of all the elements of

X"t .. .
~ )dx = an is increasing

n x . x?
a, = A+=4+=+...+
-1 2 3

a =f_11dx= 2
2

az=J_21(1+§)dx=[x+§]_l

= (3)- (-1 +7)
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28.

Sol.

4 4
3 x x3\3
as = _1(1+5+—)dx=(x+—+?)_1
(@+3+2) - (c102-)

4 x  x%  x3
a4=f A+-+—=+=>)dx
) 2 3 ' a4

2 2 474
:h+i+i+q
4 9 @ 16l_4
- 16 , 64, 256\ ([ i_1,.1
_(4+4+9+16) (1+4 9+16)
=24 +T+-+1—~4-—=>30
9 4 9 16
So, {neN:ane(2,30)} = {2,3}
S Sum=2+3=5

If the circles x2 + y2 + 6x + 8y + 16 = 0 and
x?+y?2+2(3—-+v3)x+2(4—+6)y = K+ 6V3 + 8V6, K> 0, touch internally at the point P(«
, ), then (a +v3)? + (B + V6)? is equal to

25

C1(-3,-4) C,(V3 —3,V/6 — 4)

r=vV9+16—16 =3 r,=v12—6V3 +22 —8V/6 + K + 63 + 8V6
, =V34+K

C,C;=vV3+6=3=+34+K-3

34+K=36

K=2

LTy =6

V6
Meic, =357 V2

_ g, A2
talnt9—\/§:>~cosl9—\@&sme—\/§
a = x; + rcosf
B =y, + rsinf

1
a=-3-3-=>a+V3=-3

p=-4-3-Z=p+V6=—4
(@ +V3)? + (B +V6)? = 25
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29, Let the area enclosed by the x - axis, and the tangent and normal drawn to the curve
4x3 - 3xy? + 6x2 - 5xy - 8y2 + 9x + 14 = 0 at the point (-2,3) be A. Then 8A is equal to :
Sol. 170
12x2 - 3y? - 6xy— +12x -5y - 5X— —16y— +9=0
x=-2,y=3
48-27+362_-24-15+102 - 482 + 9 =0
d dx 5 5 dx dx
—2—y=9:>mt=—,mn=—
dx _92 9
Tangenty-3 = T(X +2):9x+2y=-12

Normal y-3 = Z(x+2) : 2x - 9y = -31

rea=1(2 %) 3
-{(y;
~ 84 =170

30. Letx=sin(2tanla)andy = sin Gtan 1 4) IfS={a€R:y?=1-—x} the Zaes 16a3 is equal to
Sol. 130
2a
1+a?
Let y=sin®
20 = tan™?!

tan26 = -
2t 4

1-t2
3t=2- 2t2

2t2+3t-2=0
202+ 4t-t-2=0
(2t-1) (+2) =0

tanf = -
2

w

ceinpn 1
..sm@—\/g

I
@l
x

2a

1+a2
1+a -2a

1+a?
1+0L2—5+50c2 -10a

402-100+4=0
202-50+2=0
(20( 1) (a-2)=0
oc—z, o=2
+ 16[; + 8] = 16 X 2 =130

Il
=R

Il—\U1|>—\‘<N <
1
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