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SECTION - A

—2|sinx|-1

X—0

(1) isequal to 1
(3) isequal to -1

(4)

. (]
lim

2|sinx|

XZ

(2) does not exist
(4) isequal to 2

x—0

= lim

x—0

=lim

—2|sinx |1
X2
. H 2
2 =1 + 2 |sin x| + Alsinx
1+2|sinx |+2|sinx [*....—2]|sinx |1
X2
2|sinx|? _ . 2sin®x
| - lim — =2
X x—0 X

x—0

Let @=3i+]-2k,b=4i+]+7k and ¢=i-3j+4k be three vectors. If a vectors p satisfies

pxb=Exb and p-a=0, then p-(i—]-K) is equal to

(1) 24 (2) 36 (3) 32 (4) 28

3

pxb=cxb

(B—g)x B =0

p-c=1b

p=¢+Ab

p.a=c.a+h(b.a)=cd=-r(b-4) (~pa)=0
b.a

A=-8

p=c-8b

p=(i—3j+4Kk)-8 (4 + ]+ 7k)

p =-31} —11f - 52k

b =— (311 + 11 +52k)

Now p.(i—] —k)=— (31 +11j +52k) (i—] —k)
= _(31-11-52)

=32
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x3 2x®+1 1+3x
If f(x)= 3x2 +2 2% x3+6 forall xeR , then 2f(0)+f (O) is equal to

x3 —x 4 x2 -2
(1) 18 (2) 24 (3) 48 (4) 42
4)

x3 2x*+1 1+3x
f(x) = 3x*+2 2x x*+6

x3—x 4 x2 -2
3x?  4x 3 x}  2x®+1 1+3x x3  2x®+1 1+3x
f(x)=[3x*+2 2x x>+6| +| 6x 2 3x? |[+[3x2+2  2x  x3+6
x>-x 4 x*-2 x3—x 4 x? -2 |3x%-1 0 2x
01 1 0 0 3 01 1 0 11
2f(0)+f°(0)=2 2 0 6(+12 0 6/+[0 2 0|+|2 0 6
0 4 -2/ [0 4 =2 0 4 2 -1 0 0
=24+24+0-6
=42
. . . . d tan x) +
Let y = y(x) be the solution of the differential equation Y - ( ). y X € 0,E
dx sinx(secx —sinxtanx) 2
satisfying the condition y(%jzz. Then, y(gj is
@) L(21100.3) (@ B(2+108, 45) @) (2+l0g.3) (@) V3(1+210g, 3
)
dy _ tanx +y
dx  sinx(secx —sinxtanx)
d_y= SinX + ycosx
dx ( 1 sinzx]
SINXCOSX| ——— —
COSX  COSX
dy _ sinx+ycosx
dx sinx(1—sin? x)
Y~ sectx + y (2 cosec 2x)
dx
dy

+ (=2 cosec 2x) y = sec?
ix ( Sec 2X) y = sec“X

Compare with g—i +P(X)y = Q(X)
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== ejp(x)dX: eJ‘—2cossec2xdx

Put 2x =t
dt
dx ==
2
:ef_[200sect% - efjcosectdt - eflnltané\
- eflnltanx\ = 1
| tanx |

Required solution y(IF) = [aumx+c

y = J‘seczxdx+cz =Injtan x|+ ¢
|tanX| |tan x|

y = |tan x| (In |tan X| + C) ..()
Put x = g = y=2 =2-1|(Infl+c)

c=2
put ¢ = 2 in equation (1)
then y = [tan x| (In|tanx| + 2)

Now y[g] =J3(In 3 +2)

. ) Xy(x =1)(x - 2) .
The area of the region {(x,y).y S4X'X<4’—(x—3)(x—4) >O,x¢3} is
8 64 16 32
M @ ®) 3 OF-
4)
C\2 xy(x —1)(x-2)
{(x, y);y"<4x,x <4, el >0, x#3}
y2<4x X <4 XY(X_I)(X_z) > 0
- "(x=3)(x—4)
Case (i)y> 0= XX-D&x=2) .4
(x=-3)(x-4)
xe (0,1) u (2 3)
Case (ii)y <0 = Xx-D&x=2) 4
x=-3)(x-4)
xe(1,2) u (3 4)
1 2 3 4
Area = IZ&dx + '[2\/;dx +J.2«/;dx + JZ\/;dx
0 1 2 3
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P
AN
v
X

<)

1+2ﬁ¢4+3$‘2JWAJ‘3J3__m_%

ﬂ

3
4
3

The sum of the series

2 3
+
1-3-12 +1° 1—3~22+24 1- 332+34

. upto 10 -terms is

(1) 2 () -— @) -— (4 2=
()

109 109 109 109

10

= i

4
o 1-3r" +r
10

224 2r

2
o —2r°+1-r

Z:r—l)

10

Z 2 (rz—l—r)

r=1 (I‘ —l+1‘)

% lzt)l:((r2 —1)+r)—((r2—1)—r)

((® =D +0)((* =D —1)

S
2 H rP—l-1r r*—l+r

Ly L)1z
2 109) ~ 2 | 109

55

109
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2 2
7. If the foci of a hyperbola are same as that of the ellipse % + 32’—5 =1 and the eccentricity of the

hyperbola is % times the eccentricity of the ellipse, then the smaller focal distance of the point

(\/E%\EJ on the hyperbola, is equal to

1) 7\/§+§ 2 7\/g_§ (3) 14\/§_g (4) 14\/2_%

Sol.  (2)

2

<

2
X_+ =1
9

3|
a1

a=3,b

5,
e= i:
2

foci = (0, £ be) = (0, £ 4)

[N

Eccentricity of hyperbola e, = : x==2

Let equation of hyperbola be
2 2

X Y -

A* B
According to equation Be, = 4

LN A
80 64 1
9 9
Directrixy =+ B * 16
ey 9
PS = ePM
3
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8. If the system of linear equations
X—-2y+z=-4

2X+oy+3z=5
3X—-y+pz=3
has infinitely many solutions, then 120.+13p is equal to
(1) 54 (2) 60 (3) 64 (4) 58
Sol. (4)
X—-2y+z=-4
2x+ay+3z=5
3X-y+pz=3
For infinite solution D =0,D1=0,D2=0&D3=0
I 2 1
D=0=/2 o 3 =0
3 -1 B
of—3a+4p=17 ...()
-4 2 1
Di= |5 a 3=0
3 -1 B
1 4 1
D=2 5 3 =0
3 3 B
=(5p-9)+4(2p-9)+1(6-15) =0
54

13p=54=p= -

Putin (1)

%a—3a+4x %=17:a= 1
13 13 3

120+13B=12x 2+13x 2% =58
3 13

9. The solution curve of the differential equation yg_x = x(loge X —log, y +1),x >0,y >0 passing through
y

the point (e, 1) is

@ =x (3) 2 =y+1 (4) —y

X
log, ;

X
log, ;

log, %‘ =y? 2

Ioge%
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(4)

dx - X (logx—logy+1)
y |y

d_x= f(loge(%ﬂ]

y |y y
Put X =v= X=Vvy

y
Xy @Y
dy dy
dv

vty —=v(lnv+1)
dy

vV+y :—Vzvlnu+v

y

In|Invl=Iny+Inc
In |Inv| = Incy
cy = |Inv|

X
In=
y

putx=e&y=1

cy = ..(1)

c= =c=1

e
In—
1

putc=1ineq. (1)

Three rotten apples are accidently mixed with fifteen good apples. Assuming the random variable x
to be the number of rotten apples in a draw of two apples, the variance of x is
47 37 57 40
@ 153 @ 153 @) 153 @ 153
(4)
3 rotten apples
15 good apples

Mortion EducATioN | 394-Rajeev Gandhi Nagar | ®: 1800-212-1799 | url : www.motion.ac.in |




JEE MAIN
2024

Let X is number of rotten apples

15
P(X:O): 18C2 :%
C, 153
3 15
px=1y= 80 85
G, 153
°C, _ 3
P(X =2)= 2 =Y
( ) 8C, 153
E(X):OX %+1X £+2Xi:£:1
153 153 153 153 3
Var (X) = E (X3) — (E(X))?
=0x 10—5,+1x £+4>< 3 1
153 153 153 9
-5 _1_4
153 9 153

o ) ) 212023 ) . 3\202
11.  Leta be the sum of all coefficients in the expansion of (1—2x+2x ) (3—4x +2X ) and

_[X log(1+1) i

0 2024 1

b=lim . If the equations cx? +dx+e=0 and 2bx? +ax+4 =0 have a common root,

X—0 X

where c,d,ee R, then d:c:e equals

1)4:1:4 2 1:1:4 (3)2:1:4 (4)1:2:4
Sol. (2

(1-2x+ 2X2)2°23. (3- 4%2 + 2X3)2024

Putx =1

for getting sum of all coefficienta =1

X
[
7 +1

b =lim|t—:;
x—0 X

= lim
x—0 2X

cx2+dx+e=0
2bx>+ax+4=0

Have a common root
cx2+dx+e=0

X2+ x+4=0-(D<0)
Hence both root are common

e

|

¢ - ¢
1 4
c:d:e=1:1:4=d:c:e=1:1:4
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12.  The distance of the point Q(0,2,—2) from the line passing through the point P(5,—4, 3) and
perpendicular to the lines T = (—3i + ZIA() + X(Zi + 3] - 5|2),7» eRand r= (i - 2] - R) - u(—i + 3] - 2|2), neR is

(1) V54 (2) V&6 (3) V74 (4) V20
Sol.  (3)

A vector in the direction ratio of the required line
can be obtained by cross product of

i J kK
2 3 5 =-97-9] +9k
13 2

Required line F = (5i—4]j+ 3k)+ A (<91 —9]+9k)
F=(Gi -4 j+3k)+Ar (i +]-k)
Now distance of (0, 2, — 2)

Q(0, 2,-2)

P(5+1, Ay, 3-1)

Position vector of pointP=(5+1)i+ (A —4) j + 3- W)k
QP=(5+A)i+(A—6) ] +(5-1) k

According to question

QP.(i+ j-k)=0

A =2 Hence point P(7, -2, 1)

|QP| = J49+16+9 = 74

13.  Let a,B,y,8<Z and let A(a,B),B(1,0),C(y,8) and D(1, 2) be the vertices of a parallelogram ABCD. If
AB=./10 and the points A and C lie on the line 3y = 2x + 1, then 2(a.+B+7y+38) is equal to

(1) 12 (2) 8 (3) 10 4)5
Sol. (2
E is mid point at both diagonal
D(1, 2) C(y, 3)
E
y=2x+1
Ao, B) B(1, 0)
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(“_ﬂ,mJ =(1, 1)

2 2
aty=2 ...(1)
B+o=2 ....(11)
atP+y+6=4

2(+p+y+3)=8

14.  For o,B,y=0, if sinto+sintB+siny =1 and (a+B+7)(a—y+B)=3ap, then y equals

m%i @8  ® % @
Sol. (4)

LetsinTa=A,sintp=B&sinty=C

a=sinA,B=sinB,C=siny

(A+B+C=n)

(@t B ty)(a—y+p)=3ap

from sine law

sinA _sinB _sinC

a B Y

(o0 +PB)*~y?=3ap
O('2+B2_'YZ=O('B

a2+B2_,Y2 _l
203 2
cosC = l:> sinczﬁ
2 2
y=SinC=§

15.  Two marbles are drawn in succession from a box containing 10 red, 30 white, 20 blue and 15 orange
marbles, with replacement being made after each drawing. Then the probability, that first drawn
marble is red and second drawn marble is white, is

2 4 4 2
® - @ = O @2

Sol.  (2)
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15 orange
20 blue

30 white
10 red

Probability of drawing first red and second white
(form multiplication theorem)

10C1 3001 - 4

= X =
75 Cl 75 Cl 75

2
Let S be the set of positive integral values of a for which 2" +2@+Dx+9a+4 o 2 Then, the
Xc —8x+32

number of elements in S is:

(1) = (2)3 30 41
(©)
ax? +2(a+1)x+9a+4 <0
x% —8x +32
D=64-4x32<0
&a=1>0

LX2—8x+32>0VxeR
ax?+2@+1)x+9%+4<0VxeR
Only possible when

a<0 &D<0
but we need positive integral value of a.
So,
No solution
g(x) x<0
Let g(x) be a linear funchion and f(x) = (1+x )i " is continuous at x = 0. If f (1)=f(-1), then
m y X >

the value g(3) is

(1) %Ioge (ge%j (2) 10g, (9;%) (3) %Ioge [g) +1 (4) 100, (g) -1

2
Let g(x)=ax+b
-+ function is continuous at x =0
lim f(x)=f(0)= lim f(x)
x—0" Xx—0~
1

lim (—“X)X b
x—=0"\ 2+ X

b=0
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o g(x) = ax
Forx>0
1, 1
, 1(1+X \x 1 1+X \x 1+Xx 1
0-3(75) a5 )
X\ 2+ X (2+x) 2+ X 2+X X
1 2 2
f'Q==—=In=
@ 9 3 3
1 2 2
f'Q=f(-) = =—-=-In=-=g(-)=-a
@O =f(-1) 5 33 9(-1
2.2 1 2 1 4
a=—In=--—= s gd)=2In=-==In| —
339 i 3 3 £9e%J

If one of the diameters of the circle X° + y2 —-10x+4y+13=0 is a chord of another circle C, whose

center is the point of intersection of the lines 2x + 3y = 12 and 3x — 2y = 5, then the radius of the
circle C is:

(1) V20 ()4 (3)6 (4) 32
(3)

o 2x+3y=12 ..(i)

x?+y?-10x+4y+13=0

X -2y =5 ..(ii)

Solve (i) and (ii) C(3,2)

Centre of given circle is M(5, -2)

Radius PM=QM =4

CM=4+16 =25

Radius of circle CP=CQ=+/16+20=1/36 =6

ForO<c<b<a,let(a+b-2c)x?+ (b+c—2a)x+(c+a—2b)=0and o=l be one of its root.
Then, among the two statements

() If aoe(-1,0), then b cannot be the geometric mean of a and ¢

(1) If ae(0,1), then b may be the geometric mean of a and ¢

(1) Neither (1) nor (1) is true (2) only (1) is true
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(3) only (1) is true (4) Both (1) and (I1) are true
Sol. (4)
f(x) =(a+b—2c)x*+(b+c—2a)x+(c+a—2b)
+f@)=0
--0ne root is unit
product of roots o.1= "2~ 2b
a+b-2c
c+a—2b a+c

If ae(-1,0) = -1< <0 = b+c<2a & b>7

a+b-2c
. b cannot be G.M. between a & ¢

c+a-2b
a+b-2c

<1

If ae(0,)) =0<

b>c and b<?

. b may be GM betweena & ¢

4x+3 2 .
20. If f(x)= 6:i4’X¢§ and (fof )(x) =g(x) , where g:R-{%}_)R_{g}, then (gogog)(4) is equal to
19 19
(1) 4 (2)-4 (3) 5 OF=
Sol. (1)
4x +3
fx)= 6x — 4

4
4F(x)+3 (6x—4

909 =FHF 0} =5 2~ 6(4x+3)_4 =X
6x -4
g(x)=x
Now
9{9{g(0)}} =x
g(9(0(4)))=4
SECTION - B

21. Let Q and R be the feet of perpendiculars from the point P(a,a,a) onthe linesx =y,z=1and x = —
y, z =1 respectively. If ~QPR is aright angle, then 12a2 is equal to

Sol. 12

X
Li: —=
"1

P <

z-1
=== (let
5~ = (et
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Xy z+1 _
Ly ==L =272 = y(let
2 T=7 u(let)
L,
R(“’:_ua_l)

Q Li
(A, 1)
PQ L L1
(A-al+(-al+(1-a)0=0
A=a
PR 1 Lo

l(w—a)+1(u+a)+0(-1-a)=0
p—a+pu+a=0

p=0

- Point Q (a, a, 1) and R(0, 0, -1)
According to question

ZQPR =90°

Direction ratio of PR =(a, a,a + 1)
Direction ratio of PQ = (0,0, a—1)
ax0+0xa+(@a+1)(a-1)=0
a?=1

—12a°=12x1 =12

22.  Let S=(-1,) and f:S— R be defined as
11
f0)= Xl(et -1 @t-1°(t-2)" (t-3"% (2t -10)
Let p = Sum of squares of the values of x, where f(x) attains local maxima on S, and q = Sum of the

values of x, where f(x) attains local minima on S. Then, the value of p2 +2q is
Sol. 27
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100 =" (¢t —1)11(2t “)S(t-2) (t-3)2(2t —10)61jdt

Using Lebnitz
P00 =(e 1) (2x-D°(x-2) (x -3 (2x~10)"

Max  Min Max Min
+

Point of maximaatx =0, 2

Point of minima at X = % 5

p=02+22=4
:l+5=E
2 2

p2+2q=16+11=27

2 2
Let the foci and length of the latus rectum of an ellipse X_2+§ =1,a>b are (+5,0) and /50,
a

2 2
respectively. Then, the square of the eccentricity of the hyperbola X_2 _% —1 equals
b a“b

51

: 2b?
FOC| = (i5, 0) y T = \/5_0
ae=5 b2 = 522

2
b” =a’(1-e’)= 5/2a
2
52
a(l—ez)zT

2(-e)- 57

e
V2 -2¢° =e

J2e% +e—2=0
(e+\/§)(\/§e—1)=0

1
= — 2'—’
e=—2 N3
e = —+/2 (Rejected)
X2 y2
Hyperbola o

a=5J2, b=5

2142
(eH)Zzl+%=1+a2=51
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Let A={1,2,3,4} and R={(12),(2,3),(1,4)} be a relation on A. Let S be the equivalence relation on A

such that R =S and the number of elements in S is n. Then, the minimum value of n is
16
A={1,234}

R={(12)(23)(L4)}

For equivalence relation, relation must be reflexive, symmetric & transitive

R={(11)(2,2)(33)(4 4)12)(21)(23)
(32)(14)(41)(L3)(31)(2.4)(4.2)(43)(3.4)

All elements are included
. Answer is 16

1

n u 5 )2
If the integral 525.|‘02 sin2x cos 2 x[1+ Cos? x} dx is equal to (n\/§—64), then n is equal to

176
/2 1

I :SZSJ sin 2x cos? x(1+ cos®? x)zdx
0

put \Jcosx =t = cosx =t?

—sinx dx = 2tdt

sin x dx = — 2tdt

1
1 =525 2(2)) 2t VL+ et
0
1
=525 4[ 1+ *.t*dt
0

1
- 2100j 1+ t5 4t
0

againput v1+t° =u = 1+t°=u?
5t*dt = 2udu
N
|=2100ju-2—“-(u2—1)2du
1 5

2

N
=420><2[J u?(u® —2u? +1)du}
1
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- 7z
7 5 3
_ 840 “__ZLJF”_}
1

=840 8\/§—8\E+2\/§—1+z—1}
7 5 3 753
=176J2 64
Compare with n«/2 —64
n=176
26. If o denotes the number of solutions of |1-i[*=2* and Bz(%}, where
T ~all \/_I \/_—
== = then the distance of the point from the line 4x — 3 7
z 4(+I)L;+I 14’.}' J-1, point (c,p) y=
is
Sol. 3
i =% and gt
1-i[*=2* and B p—e
Jni -]
where z==(1+i
(+)[\/_+| 1+/mi |
C - =2 =2y =2 =x=0 m0=1
14 . 1- \/_I \/_— ]
z=—(1+1) | -
oo i HE
=§(1+i)4@
T 2\l =w 21
=) =50
n(4i2)
20
zZ=2mi
B—ﬂ = ﬂ =
Carg(z)  wl2

distance from point (1,4) to the line 4x—3y=7
[4x1-3x4-7] 15

J9+16 5
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27.  The total number of words (with or without meaning) that can be formed out of the letters of the
word 'DISTRIBUTION' taken four at a time, is equal to

Sol. 3734

DISTRIBUTION
Total letters = 12 1113 S1 Uil

TT2 R1 O1

D1 Bl N1
Case I: 3 alike and 1 different =ic,x ¢ x§=32
Case Il: 2 alike and 2 another alike = 2C2><%=6

|

Case Il1: 2 alike and 2 different =2¢,x 8¢c, x%=672
Case IV: 4 different =9C, x41=3024

Then total number of words can be formed
=32+6+672+3024=3734

5
28.  Inthe expansion (1+ x)(l—xz)(1+§+%+i3j ,x#0, then sum of the coefficients of x* and x 3 is
X< X

equal to

Sol. 118
5
(1+x) (1-x) (1+§+%+i3j
X X X

(L+x) (1-x) [1+ %)15

(1+x)A=x*)A+x)"* _ (1=x)1+x)"

X15 X15

_ 1+ =x(1+x)"
X15
Coefficientof x3=0-1=-1
Coefficient of x 2 = Coefficient of x* = (1 + )1’ — x (1 + x)¥
=11, _11g,
=17x8-17=119

Sum of coefficient of x3and x ¥ = -1 + 119 = 118
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29.  Letd and b be two vectors such that |a|=1|b|=4 , and a.5=2. If ¢=(2dxh)-30 and the angle between

b and ¢ is O, then 192sin? o is equal to
Sol. 48

3
I
Lan
ol
I
o
ot}
S
o
QD
ol
1

2

— —

b.c=(@2axb).b—-3bf

1
A
A

{

Ib||c|coso=—3bf
Ic|cos o= —12 ..(1)

| b|=4

a.b =2
|g||3|cose =2

cos 0 = 1 —0==
2 3
IcP=|2a x b)—3bJ

—

=2a x bP+9b P-6(2axb). b
= 4JaP b [2sin?0 +9x 160
=4><1x16><%+144

=48 + 144

lo 2 =192

From (1)

|c|? cos?a = 144

192 cos?o = 144

192 (1 —sin? o) = 144
192 — 192 sin%o. = 144
192 sina. = 48

_ : : 4% fl-a) . 4
30. Let f:R—>R be a function defined by f(x)= and M= I xsin™ (x(@— x))dx,
4% 42 f(a)

f(l- .
N=L(()a)sin4(x(1—x))dx;a;t%. If aM=BN,a,BeN, then the least value of a2+[32 is equal to
a

Sol. 5
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4X
f(X) =
G 4 +2
417X
fd-x)=
(=) 4% 42

f(x) +f(L—x) =1
S f@)+fl-a) =1

M = Lf(f)_a) xsin® (x(L— x))dx

1pf0-a) o
M=E ‘@ sin®(x(L—x))dx  (Using elimination of x)
a
M=E:2M=N
2
aM=pBN
a=2&p=1

o’ +pP=4+1=5
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