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ANSWERS & HINTS
for
WBJEE - 2024
SUB : MATHEMATICS

CATEGORY -1(Q:1to Q50)
(Carry 1 mark each. Only one option is correct. Negative marks: — ')

1.  AOAB s an euilateral triangle inscribed in the parabola y? = 4ax, a > 0 with O as the vertex, then the length of the side
of AOAB is

(A) 8a+/3 unit (B) 8aunit (C) 4a+/3 unit (D) 4aunit
Ans: (A)

1
Hint : Slope of OA : Mpp =tan30°= —

V3

AK
1

Equationof OA: Y= ﬁx from parabola

30°
0 60°

2
and line OA Y = 4ax

=x=12a=Yy= 4.3a .. AB=2x4./3a=_8a4/3 unit

2. The plane 2x —y + 3z + 5 = 0 is rotated through 90° about its line of intersection with the plane x + y + z=1. The
equation of the plane in new position is

(A) 3x+9y+z+17=0 (B) 3x+9y+z=17 C) 3x-9y-z=17 D) 3x+9y—-z=17
Ans: (B)

Hint : Equation of a plane passing through the line of intersection of the given planes is
2x-y+3z+5+A(x+y+z-1)=0

=>2+A)x=(1=2A)y+(3+A)z+5-x=0 thiswill be perpendicular to the plane 2x -y + 3z +5=0

=(2+1)2+(1-2)x1+3B+21)=0 =h=—

.. Equation of plane 3x + 9y + z = 17
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3. Ifthe relation between the direction ratios of two linesin g3 aregivenby /+m+n=0,2/m+2mn—/n=0thenthe
angle between the lines is (/, m, n have their usual meaning)

T T
A 5 ® 3 © 5 O
Ans: (B)
m m2 m m 1
Hint:Quadraticin—:Z[—j -——1=0=>—=1-—
n n n n 2

=>n=morn=-2m&/=-m-n, =>/:m:n=>-2:1:1o0r1:1-2

e (sl ()5

4. IfU_(n=1,2)denote the n" derivative (n =1, 2) of U(x) = % (L, M, B, C are constants), then PUI, + QU
+ RU =0, holds for
(A) P=x%2-2B,Q=2x, R=3x B) P=x*-2Bx+C,Q=4((x-B),R=2
(C) P=2x,Q=2B,R=2 O) P=x3,Q=x, R=3
Ans: (B)
Hint: U(x)= 2Lx;m Ux)(x2—2Bx +c)=Lx +m
X -2Bx+c

U(x) (2x-2B) + (x*=2Bx +c) U (x) =L

U(x) x 2 (2x = 2B)xU,(x) + (2x = 2B)U,(x) + (x>=2Bx + c) U,(x) =0
=U,(x*-2B+c)+U, (4x-4B)+2U=0

P=x2-2Bx+c, 6=4(x-B),R=2

5. Foreveryreal number x # -1, let f(x) = ﬁ . Write f,(x) = f(x) & for n > 2, f,,(x) = f(f,_4(x)). Thenf (-2).f,(-2) ........

must be
™) a ® 1 © o) o (%)
1.3.5......(2n-1) 2\n n
Ans: (A)
. X X X
Hint: f(X)=m, fa(x) = PO I
X
—+1
X +1
3(X) = a1 = D) f (-2)
—_—2><_—2><_—2>< X 2 = 2"
R S (2n-1) ~ 1.3.5....(2n-1)
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) . ‘I—cos(ax2+bx+c)
6. If o, B are the roots of the equation ax? + bx + ¢ = 0 then lim > is
x-p (x-B)
2 1 2 a’ 2 a’ 2
(A)  (a-B) B) 5 (a=p) ©) T(a—B) D) 7(&— )
Ans: (D)
Hint:ax?+bx+c=a(x—a) (x—p)
. 1= c:os(ax2 +bx+c)
lim 5
x-p (x-B)
_ lim 1-cos(a(x—a)(x—B))
x>p (x-B)?
osin?( 30X —a)(x~B) oin? [ 30X —a)(x B
. 2 . 2 a?(x —a)?
_ lim 5 = lim — > > X
= xop (x-B) x>B - a%(x—a)*(x—P) 4
4
2 2 2 2
=2><1Xa (B—(X,) — a ((X,—B)
4 2
7. The equation 2x+ 5<= 3%+ 4* has
(A) noreal solution (B) only one non-zero real soltuion
(C) infinitely many solutions (D) only three non-negative real soltuions
Ans : (B)*
Hint:
N\
() y=2'+5
(i)y=3"+4
: option (B)’
*x=0and 1 are the roots
% => one non zero real solution
0 1 -
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8.  Consider the function f(x) = (x —2) log_.x. Then the equation x log x = 2 —x

(A) has at least one rootin (1, 2) (B) hasnorootin (1, 2)
(C) isnotatall solvable (D) has infinitely many roots in (-2, 1)
Ans: (A)

Hint : Let g(x) = xlog x — 2 + x
g'(x)=1+logx +1=2+logx
9(1).9(2)=—1x(2log 2) =-ve

2
o if [N gk~ g(x)

+ ¢ then
1+ X
2 2
(A) f(x):%,g(x)=Ioge(x+\/1+x2) (B)  f(x)=logg(x+1+x2), g(x):"7
©)  f(x)=x2, g(x) =loge (X +V1+X?) D) f(x)=loge(x—V1+x?),g(x) = X2

Ans: (A)

\/‘l+x2 + X

1+ x2
Hint: Letlog (x +\V1+x2)=t > ——F—
( ) X+ V1+ x>

dx =dt

I_J‘Iog(x+ 1+x jtdt
1+x

2 [Iog(x + mr

2 2

2

- f(x) = X? a(x) = logg (x + V1+ x2)

. f(a) f(a)

10. 11 10)=—"= [ xgit-x)axandly = [ a(x(1-x)x then the value of | is
1+e f(-a) f(-a)
(A) -1 ®) -3 ©) 2 ©) 1
Ans: (C)
a e—a

Hint: f(a) + f(-a) =
@+ f-a) 1+e? 1+e7?

Letf(-a)=t .. f(a)=1-t

1-t 1-t
Now, k= J.t xg(x(1=x)px = J.t (1=x)g((1=x)(1- (1-x))dx
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- j:_tm—x)g(xm—x»dx

-t
24 = gx(1-x))dx =1, = Ili =2
t 1

f(x)

i 2t
11. Let f: R —» R be adifferentiable function and f(1) = 4. Then the value of X'T1 X — 1dt’ iff'(1)=2is

4
(A) 16 B) 8 C) 4 D) 2
Ans: (A)
f
. (X)Adt N 2 f(x)
Hint: -7 ) X1 s —Xm 1
2 42
= —Lim O =47 (9 formj [ f(1) = 4]
x—>1 x—1 0
. 2f(x)f’
= LImM =2f(1)f'(1)=2(4) (2)=16
x—1
12. Ifxy’ +y—e =0, y(a) = b, then '™ y(x)is
., d
(A) e +2ab-—e? B) e?+ab-e=? (C) e—ab+e? (D) e+ ab-e? (y :d%j
Ans: (D)
Hint: xy+y—-e*=0
d
— xd—i+y:ex

= xdy+ydx=e*dx
jd(xy):Jede

= Xy=e‘+c

U

y(@=b =>c=ab-e¢?

(x) = e* +ab-¢e?
y X
lim y(x) = e+ ab—e?

1%(3 1
13. All values of a for which the inequality @!(2\& +1—ﬁj dx<4 is satisfied, lie in the interval

A (1,2) (B) (0,3) €) (0,4) D) (1,4)
Ans: (C)
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133 1
Hint : \/g_!(2\/;+1—\/;jdx<4

3,
113 x% X2 1
12—+ x-2—| <4 % +a-2a"%_1—
= &l273 7)< :>\/5(a2+a 2a’% -1 1+2)>4
2 1

= a+a2-2<4
1, 2 1, 1 1,
= (3/2) +a/2—6<0 :>(a/2+3)(a4—2)<0
but, a2+3¢0 . a%-2<0 —a<4anda>0 . ac (0,4)

T
14. For any integer n, J‘ecosz X cos® (2n+1) x dx has the value
0

A) = B) 1 € 0 O -

Ans: (C)

T T
Hint : I:J'e"°SQX.cos3 (2n+)xdx = J'e"OSQ(“_X).(cos(Zn+1)(n—x))3 dx
0 0
T cos? x 3 T cos? x 3
- _[e .{cos((2n+1)n—(2n+1)x)} dx —_[e .cos® (2n+1)x dx
0 0

= -l =2l=0=1=0

15. Letf be a differential function with '™ f(x) = 0. If y' + yf' (x) = f(x) f' (x) =0, M y(x) = 0 then

7 X—>0
) y+r1=e®+flx) (B) yri=e®+fx) (O y+r2=e®+flx) (O y-1=e®+f(x)
Ans: (B)
Hint: vy +yf'(x)-f(x)f'(x)=0 :j—i+ yf'(x)=f(x)f'(x) — Linear DE j—i+py:Qform

if= [ (x)ax=e™ . ye'™ = [e™s(x)f (x)dx = [e')f(x).d(F(x))
= f(x).ef(x)—ef(x)+c = y:f(x)—1+ce_f(x) = y+1:f(x)+c.e_f(x)

im y(x)= lim (f(x)-1+ce™) =0 S 0-1+c.e2=0 =c=1

X—00 X—>0

from (1), y +1=1f(x) +e™®
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16. Lety =f(x) be any curve on the X-Y plane & P be a point on the curve. Let C be a fixed point not on the curve. The
length PC is either a maximum or a minimum, then

(A) PC s perpendicular to the tangent at P (B) PCis parallel to the tangent at P
(C) PC meets the tangent at an angle of 45° (D) PC meets the tangent at an angle of 60°
Ans: (A)
17. The are bounded by the curves x = 4 —y? and the Y-axis is
. 32 . 16 . .
(A) 16 sq. unit (B) 3 SA. unit ©) 3 SA. unit (D) 32 sq. unit
Ans: (B)
Hint: x=4-y? > y?=—-x+4
/\y
— |

<X' 0 >
(4,0) x=0 =>y?=4 Dy=%2
(0,-2)
— |

vy
Area bounded by the curve x =4 —y?and y — axis is,

2

2 2 3
- 2£x dy = 2!(4_y2)dy = 2{4y—y3}0 = 2(8-%):%”. unit

2
18. F(Xx)=cosx—1+ % ,x R . Then f(x) is

(A) decreasing function (B) increasing function
(C) neither increasing nor decreasing (D) constant V x>0
Ans: (C)
ya y =X

X2 , . 2x . "\‘. 0 S

Hint : f(X)ZCOSX—1+E,XER = f(x)=-sinx-0+70 = x—sinx ?_ >X
y = sinx

f(xX)>0 v x>0 - x>sinx

ff(x)<0 v x<0 - x<sinx
f(x) is neither increasing nor decreasing .
19. Letf: R—>R begiven by f(x) = | x2—1|, then
(A) fhasalocal minima at x = £1 but no local maxima
(B) fhasalocal maxima at x =0, but no local minima
(C) fhasalocal minimaatx=+%1and a local maximaatx =0
(D) fhas niether any local maxima nor any local minima
Ans: (C)
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Hint : f(x) = [x* - 1|
y
f(x)
X'€ ® ¢ > X
-1 01/ 1
y!
By figure,

f has a local minima at x =+ 1 and a local maximaatx =0

20.

points whose distance is [symbols have their usual meaning]

(A) a (B) g (C) 2a (D) 4a
Ans: (C)
at rest,
Hint : 2—)::3 cos(x/xt+b).x/z:0 %:0 = cos(\/xnb):o
dt
T —T
f— \/xt“'b —E, 7
_ . T _ . T
X, =asin and x, = a sin >
= a = _a
Distance between the points = |[x, - x,| =2a
21. Aunit vector in XY-plane making an angle 45° with ?+? and an angle 60° with 3i-4j is
132 1% 17 132 132 1% 17 132
AAETIAEVE ®) '] © 1) CUNEVEREVE
Ans: (A)

A D> = A A - A A
r a=i+j and b=3i-4]j

Hint: Letthe vectorbe xi+yj=

¢ .a=|r||a] cosase 1&1 1
r.a=(r||a|cos45°=1. 5" XY = 1 eoeee 1)
= > D> . 1 9
r.b=|r||b| cos60 :>3X—4y=15§ :}g(3X—4y):1 :>6X—8y=5 ____(2)
: 13 1
Solving (1) and (2), 14x =13 =x = . y=77
, _ 132 17
Unit vector = VRAEYE

If a particle moves in a straight line according to the law x = a sin (\/Xt +b) , then the particle will come to rest at two

Mathematics
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22. |Ifforthe series a,, a,, a,, .... etc, a —a_, , bears a constant ratio with a..a ,; then a,,a,,a, .... are in

r+1?

(A) AP B) GP (C) H.P. (D) Any other series
Ans: (C)

e 78 i constant 1T 1 111
Hint : a, a,q ( ) = a. a “aay g isan A.P

=a,a,a, ..isa H.P

23. GivenanA.P.and a G.P. with positive terms, with the first and second terms of the progressions being equal. If a_and
b, be the n™" term of A.P. and G.P. respectively then

(A) a >b foralln>2 (B) a <b foralln>2 (C) a =b forsomen>2 (D) a =b forsomeoddn
Ans: (B)

Hint: a,a, a, ...... ,a — AP

a, a, b, ... , b —GP

a=a+(n-1)(a,—-a,)

2 o2
b,=az a, a,
a? 2aa -a’-a? 233,- (312 +322)
a,—b,=2a,—a, - 2% = = <0 [val+al>2aa,]
a1 a']

a1
s, < b3 s.a <b foralln>2
n n

24. If (x*log 27) . logx = x + 4 then the value of x is

A) 2 ® -3 € =2 D)

w4

Ans: (A)
Hint: (x’log 27).logx = x + 4
3 2
= x?.l0g27 = x + 4 = x*. log,, 3’ =X+4:>EX =x+4
=>3X-2x-8=0=>3x2—6x+4x-8=0=>(3x+4)(x-2)=0

X;t—i LX=2

25. If z, and z, be two roots of the equation z> + az + b = 0, a® < 4b, then the origin, z, and z, form an equilateral triangle

if
(A) a*=3b? (B) a*=3b (C) b?>=3a (D) b*=3a?
Ans: (B)

Hint: Here,z +z,=-aandzz,=b

Aakash Educational Services Limited - Corp. Office: Aakash Tower, 8, Pusa Road, New Delhi-110005, Ph.: 011-47623456
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1 .3
z, cos= tisin | = z, —+|.£ 7
3 3 !

2 2

OT >Re
=2z,-2, = J3 iz, =>(2z,-2)P=-8z?=4z+4z°=4272,—>2°+22=272,
=>(z,+z)-2zz,=2zz,>a’-2b=b=2a*=3b

26. IfcosO+isinb, peR, isthe root of the equation

ax"+a,x"'+...+a _x+a, =0, a,a,....a, e R,a; #0,

then the value of a,sin6+a,sin20 +....+a,sinnb is

(A) 2n B) n € 0 (D) n+1
Ans: (C)

Hint: a,x" +a,x"'+...+a_x+a, =0

divided by x"

put x = cos 6 + i sin 6 and equating imaginary part
a,sinb+a,sin20+...+a sin20=0
27. If a, b, c are distinct odd natural numbers, then the number of rational roots of the equation ax?+bx + c=0

(A) mustbe 0 (B)  must be 1
(C) mustbe 2 (D) cannot be determined from the given data
Ans: (A)

Hint: D=b%?-4ac>0
for rational roots D is perfect square

D = b”— 4ac ac=(n—k) (n+k+1)
= even integer
odd — even = odd but given ac = odd integer

Let D = (2k + 1)

b? - 4ac = (2k + 1Y

d4ac=(2n + 1)*— (2k + 1)? (a=2n+1)
=4 (n—k) (n +k+1)

28. If P(x) = ax? + bx + c and Q(x) = —ax? + dx + ¢ where ac # 0, then P(x) . Q(x) = 0 has (a, b, ¢, d are real)
(A) 2real roots (B) atleasttworeal roots (C) 4realroots (D) noreal root
Ans: (B)

Hint: D, =b*-4ac

D,=d?*+4ac

D,+D,=b*+d?>0

D,+D,>0

At least one of D, or D, is +ve so at least two real roots

Aakash Educational Services Limited - Corp. Office: Aakash Tower, 8, Pusa Road, New Delhi-110005, Ph.: 011-47623456
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29. Let N be the number of quadratic equations with coefficients from {0, 1, 2, ....., 9) such that 0 is a solution of each
equation. Then the value of N is
(A) 20 B) 3 (C) 90 D) 81
Ans: (C)

Hint: ax?+bx+c=0
one root is zero=c =0
a=z0,a=1,2,3,...9
b=0,.... 9
Number of value of N=9 x10=90
30. The coefficient of a'®b’c?®in the expansion of (bc + ca + ab)"is

(A) 140 (B) 150 (C) 120 (D) 160
Ans: (C)
Hint : (bc + ca + ab)® = 2 ml:\_i)ng (bc)™(ca)™ (ab)™ _ Zﬁb”ﬁ”sc”ﬁma”ﬁna
n,+n,=7 n+n,+n,=10
n,+n,=3 n,=0,n,=3
n,+n,=10 n,=7
[10 10x9x8

Coefficient of a'%b’c® = @ = Ta3x2 =10x3%x4 =120

31. Thenumbers 1, 2, 3, ...., m are arranged in random order. The number of ways this can be done, so that the numbers
1, 2, ...., r (r<m) appears as neighbours is

(A) (m-=r) B) (m-=r+1) € (m=nr D) (m=r+1)r!
Ans: (D)

- hcA_[cose —sin®

sin® cos6

cos20 -sin20 cosO -—sind 10 0 -1
(A) sin20 cos26 (B) sin® cos6 € 0 1 (B) 1 0
Ans: (A)

Hint: - A1 _{0051009 —cos1009}

sin1000 cos1000

271
As 0=2"
sVT7

200n . 2007
S In

co

. 2007 2007
sin cos
7 7
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15 7
33, If(1+x+x2+x3)°= 2.38X then X (1) @y is equal to
k=0 k=0

A) 2 B) 4 €) 0 D) 4
Ans: (C)

Hint : Z(_1)Kazk

k=0

=a,—a,+a,—a,+a,....a,
(THx+x*+x°P° =a +ax+ ... +a, x'"®
put x =i

i 12413)5 = i i2 115
(1+i+iP+iP) =a +aji+aji’+ . ..+a
equating real part
a,—a,ta,—a, *ta;.... a,=0

cosx x 1

f
34. Let f(x)=|2sinx x> 2x|, then Iim@=
x=0 X
tanx x 1

(A) 2 B) -2 C) 1 O) -1
Ans: (B)

Hint: f(x)= (x3 —2x2)cosx+ tanx(2x2 - x3)

f(x)

lim—5~ = Iing(x—2)cosx+tanx(2—x)

x>0 X
=2
Xk Xk+2 Xk+3
k k+2 k+3| _ 1 1 1
35. If [V ¥VP Y l=(x-y)(y-2)(z-X)| =+ =+=|. then
K Sz k3 X'y Zz
(A) =-3 B) k=3 C) k=1 D) k=1
Ans: (D)
1 x> x°
Hint : (xyz)k 1 y2 y°
122 2

= (xyz)k (x=y)(z=x)=(y-2z)(xy +yz+zx)

) (Xyz)km(X_y)(z_x)_(y_z)[%+%+%j
k+1=0

k=-1

Aakash Educational Services Limited - Corp. Office: Aakash Tower, 8, Pusa Road, New Delhi-110005, Ph.: 011-47623456
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2 1] ,[3 2]_[10
36. If|5 , 5 3|7l 4| thenA=

11 11 10 0 1
) {1 0} ®) {o 1} © {1 1} ©) L 1}

Ans: (A)

Hint : E ;H? —ZBH; ﬂ

2
Premultiplication by {_3 2} both sides
A -3 2 _ 2 -1
5 -3 -3 2
3 2
Post multiplication by 5 3 both sides

A{z —1}{3 2}{1 1}
-3 25 3 10
37. LetAbe the set of even natural numbers that are < 8 &
B be the set of prime integers that are <7
The number of relations from Ato B are
A) & (B) 2% C @ D) 2
Ans: (D)
Hint: A={2,4, 6}
B={2, 3,5}
.. Number of relations from Ato B is 2°
38. In R, arelation p is defiened as follows :
va,b € R,apbholdsif a2—4ab + 3b2= 0. Then

(A) pisequivalence relation (B) pisonly symmetric
(C) pisonlyreflexive (D) pisonly transitive
Ans: (C)

Hint: --a R b = a’>—4ab +3b?=0

..a R abecausea?—4a.a+3a’=0, vaecR
.. itisreflective only.

M ax

39. Let f:R - R be afunction defined by f(x) = = _:_X , then
+

(A) fisboth one-one and onto (B) fisone-one but not onto
(C) fisonto butnotone-one (D) fis neither one-one nor onto
Ans: (D)

M _ gx
Hint: f:R >R, f(x)=>—

e‘+e

Aakash Educational Services Limited - Corp. Office: Aakash Tower, 8, Pusa Road, New Delhi-110005, Ph.: 011-47623456
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Case l: Ifx>0

)=S0 12 2 sy
e’ +e e’ +e e +1

Casell: x<0

e—x_e—x
=g =0

40. The expression cos?p + cos?(0 + ¢) — 2 cos 0 cos ¢ cos(0 + ¢) is

(A) independent of 6 (B) independentof ¢ (C) independentof6and¢ (D) dependenton 6 and ¢
Ans: (B)
Hint : cos?) + cos?(0 + ¢) —2cos0.cosd cos(0 + )

for6=0

cos?p + cos?p — 2cos?p =0
which is independent from ¢.
41. Two smallest squares are chosen one by one on a chess board. The probability that they have a side in common is

1 2 1 5
A 5 ® = © 14 O 14
Ans: (C)

Hint:

For each corner squarers there will be two options for each border squares there will be 3 options for each other
squares there will be 4 options.

.. favourable cases
4x2+24x3+36x4 _112
2
: ired probabilit L _1
.". required probability 6463 18
42. Two integersr and s are drawn one at a time without replacement from the set {1, 2, ....., n}. Then P (r < k/s <k) =
k k k-1 k-1
— - - D -
™ ® — © - ®
Ans: (D)
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kN
int: <k/s<k)="1r——"—"7
Hint : p(r S ) p(ssk)

Now, p(s <k) =%

‘C, _k(k-1)
"C, n(n-1)

p(r<kns<k)=

43. A biased coin with probability p (0 < p < 1) of getting head is tossed until a head appears for the first time. If the

2
probability that the number of tosses required is even is 5 thenp =

1
4
Ans: (B)
Hint: required probability will be

w|N
S
Nlw

1
(A) B) 3 ©)

2
(1—p)p+(1—p)3p+~--oo=g

1-p _2
3p[1—(1—p>2]‘3

__p(l-p) _2

1-(1-2p+p*) 5

=|p=

44, In AABC, co-ordinates of A are (1, 2) and the equation of the medians through Band Care x+y=5and x =4
respectively. Then the midpoint of BC is

1 11 1 111
» (55} ®) (?1} € (”’Ej ©) (?EJ
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Hint : A(1.2)

G

B D (0.,) C

Let D, E, F be midpoint of BC, AC and AB respectively.
According to question equation of BE : x +y=5
Equation of CF

x=4

.. Centroid (4, 1)

Let point D be (a, B)

1 2
[ O
D (a.pB) G(4.1) A(1,2)

by section formula,
111
@h)(73)

45, |If 0<9<g and tan 30 # 0, then tan 6+ tan 20 + tan 30 =0 if tan 0. tan 20 =k where k =
A) 1 B) 2 ©) 3 D) 4
Ans: (B)

Hint: - 30=0+20

tan0+tan20

= tan 39=tan(9+29)=m
—1@ano. tan

—tan360
1-k

= tan 30 =

= ‘|=_—‘| [+ tan30 = 0]
1-k

= 1-k =-1 :>

46. The equationr cos 6 = 2a sin? 0 represents the curve
(A) x°=y*(2a+X) (B) x*=y*(2a+Xx) C) x*=y¥2a-Xx) D) x*=y*a+x)

Ans: (C)
Hint: rcos® = 2asinZ0

= x(x2 +y2)=23y2

= x3 =y?(2a-x)

Aakash Educational Services Limited - Corp. Office: Aakash Tower, 8, Pusa Road, New Delhi-110005, Ph.: 011-47623456
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47. If (1, 5) be the midpoint of the segment of a line between the line 5x —y—4 =0 and 3x + 4y —4 =0, then the equation
of the line will be
(A) 83x+35y—-92=0 (B) 83x—-35y+92=0 (C) 83x—-35y-92=0 (D) 83x+35y+92=0
Ans: (B)
Hint:

48. Chords AB & CD of acircle intersect at right angle at the point P. If the length of AP, PB, CP, PD and 2, 6, 3, 4 units
respectively, then the radius of the circle is

(A) 4 units (B) @ units ©) @ units (D) @ units
Ans: (B)
Hint: \C(0,3) O(x,y) = centre
//_\ = 0C=0A=0B=0D
A(-2,0) . B60) _  _V65
O(x,y) 2
49. A line of fixed lengtt aQ(Q,’?;Q b moves so that its ends are always on two fixed perpendicular straight lines. The

locus of a point which divides the line into two parts of legntha and b is

(A) aparabola (B) acircle (C) anellipse (D) ahyperbola
Ans: (C)
Hint: A m? +n? =(a+b)2
A0 AP =a;PB=b
P(h.k)
h? k2
& > = > +—2 =1
B(n,0) a® b

50. Withoriginasa foucsand x = 4 as corresponding directrix, a family of ellipse are drawn. Then the locus of an end of
minor axis is

(A) acircle (B) aparabola (C) astraightline (D) ahyperbola
Ans: (B)

B

M
Hint: .R
\ (0,0)

=—ae,k=b, g—ae=4:>a(1—e2)=4e:>?=4e

= b? = 4ae = k% = —4h = y? = —4x

Which is a general conic and satisfying the condition of parabola.
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CATEGORY -2 (Q.51 to 65)
(Carry 2 marks each. Only one option is correct. Negative marks : —%)

51, lim L[zk #4168k (20) |-

x—>oonk+1
A) — B c) — D) —
®) k ()k+1 ()k+1 ()k—1
Ans: (C)
k k
.10 (2r LN 2
int: m ~ [0 =j 2x\dx = =
Hint ml—>wnr§1[nj 0( X) X k+1
log (ej
°\ x2 21 2
52. Ify=tan”" —X2 +t ‘1{3+ ogex}t ndgz
|Oge(ex) 1—6.|OgeX dx
A) 2 B) 1 © 0 D) -1
Ans: (C)

Hint: y = tan™ (1) - tan™’ (2Inx)+ tan™’ (3)+ tan™’ (2Inx)

53. Consider the function f(x) = x(x = 1) (x = 2) ... (x — 100). Which one of the following is correct ?

(A) This function has 100 local maxima (B) Thisfunction has 50 local maxima
(C) Thisfunction has 51 local maxima (D) Local minima do not exist for this function
Ans: (B)

Hint: f(x)=x(x=1) (x=2) (x = 3) .... (x =100)

N

A, A,

[N\ [,
VARV

A

N

&
<

R
54. Let I(R) = [e™R*"dx R >0.
0

then,

@ I(R)> (1) ®) I(R)<(1-e¥)

©) I(R)= %(1 - e‘R) @) I(R)and %(1 - e‘R) are not comparable
Ans: (D)

Hint : Checking the different positive values of R, can’t comparable.

Aakash Educational Services Limited - Corp. Office: Aakash Tower, 8, Pusa Road, New Delhi-110005, Ph.: 011-47623456
(18)



WBJEE - 2024 (Answers & Hints) Mathematics

55. Inaplane a and b are the position vectors of two points A and B respectively. A point P with position vector r moves

on that plane in such a way that |F—a|~|F—b|=c (real constant). The locus of P is a conic section whose
eccentricity is

|a-b]| |a+b]| |a-b]| |a+b]|
A B D) —
(A) c (B) o ©) O) g
Ans: (A)
Hint: e = 2P
C

56. Ifa,, a, -, o areinA.P. with common difference 0, then the sum of the series
sec a, sec a,, + sec a, sec a, + - + sec a,_, sec o, = k(tan o, —tan a.,)

where k =

(A) sino (B) cos 6 (C) sec® (D) cosec 0
Ans: (D)

Hint : o, — ., = as_a2= =0

1 | sin(a, —ay) sin(a, —a,_4)
- +....+—
sin®| cosa., cosa, cosa,, Cosa,, 4

= cosec 0 [tan o, —tan a,]

57. Five balls of different colours are to be placed in three boxes of different sizes. The number of ways in which we can
place the balls in the boxes so that no box remains empty is

(A) 160 (B) 140 (C) 180 (D) 150
Ans: (D)
Hint: 3°-°C (3-1)°+°C,1°-0=150
1 -1 0 2
58. LetA=|0 1 -1|,B=
1 1 1 7

Then for the validity of the result AX =B, Xiis

-1 1 3 4
A) 1 B) |2 © |1 ©) |2

7 4 -1 1
Ans: (D)

Hint : By option elimination.
59. If 1000! = 3" x m where m is an integer not divisible by 3. then n =

(A) 498 (B) 298 (C) 398 (D) 98
Ans: (A)
s _ | 1000 1000 1000 1000 1000 1000 | _
Hlnt.E3(1OOO!)—{ 3 }+{ 32 }+{ 3 }+{ 3 }+{ Y }+[ 3 }—498
60. Forthereal numbersx &y, wewritexpyifx—y+ J2 is an irrational number. Then relation pis
(A) reflexive (B) symmetric (C) transitive (D) equivalence relation
Ans: (A)

Hint: xpx=x-x+ V2 =42 is anirrational
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0 0 -1
61. LetA=| 0 -1 0 [,then
-1 0 O
(A) Aisa null matrix (B) A is skew symmetric matrix
(C) A" does not exist D) Az2=1
Ans: (D)
Hint: A2=1
62. Angle between two diagonals of a cube will be
(1 [ LT _gni(d
(A) cos [EJ (B) sin (EJ ©) 5 cos [3 (D) 5 sin 3
Ans: (A)
AY
D(0,1,1
Hint: E(0,0,1) ©.1.1)
F(1,0,1)
C(1,1,1)
0] > Y
A(1,0,0) B(1,1,0)
X
1 1 1 1 1 1
d.c.of diagonalOC: ——=, —=,—=of, ~—=, ——F—=, ——F=
° BBEBT BB
1 1 1 1 1 1
d.c. ofdiagonalAD : ——=, —=, —= of, =, ——=, ——
° BBBEHE BB
.. Angle between OC & AD = cos™ (%J
63. If Aand B are acute angles such that sin A = sin? B and 2 cos? A = 3 cos? B, then (A, B) =
T T T Tr
A |64 ® |66 © 2% O 47
Ans: (A)
Hint : 2cos?A = 3(1-sin?B)
= 2—2sin?A =3 -3sinA (--sin?B = sinA)
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(20)



WBJEE - 2024 (Answers & Hints) Mathematics

1

= SsinA =1, 5

1
sinB=+1,+—
= \/5

(A B)= [g, igJ or [g, igj

64. If two circles which pass through the points (0, a) and (0, —a) and touch the line y = mx + ¢, cut orthogonally then

(A) c?=a?1+m?) (B) c?=a?2+ m?) (C) c?=a1+2m?) (D) 2c?=a*1+m?
Ans: (B)

Hint : Let the circle be x? + y2 + 2gx + 2fy + k = 0.

-+ passes through (0,a) & (0,—a)

=>k=-a%4f=0

= x2+y?+2gx—-a?=0 (- twocircles are orthogonal)

:>291 gz+2f1f2=c1 +Cz

®

also y = mx + cis the tangent to the given circles

=g,9,=-a

= radius = distance of centre (— g, 0) from the line

— g? +a? :|mg—c|

!

1+m
= g?-2mcg +a*(1+m?)—c2=0
g gEa(l+m) -2 —— ()
from (1) and (2)
c2=(m?+ 2)a?

65. The locus of the midpoint of the system of parallel chords parallel to the line y = 2x to the hyperbola
Ix2 —4y?= 36 is

(A) 8x—-9y=0 B) 9x-8y=0 (C) 8x+9y=0 D) 9x—-4y=0
Ans: (B)
Hint : Locus implies diameter of the hyperbola

ie.y= 5—X (m=2)
a
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CATEGORY - 3 (Q66 to Q75)
(Carry 2 marks each. One or more options are correct. No negative marks)

66. Choose the correct statement :

(A) x+ sin 2x is a periodic function (B) x+ sin2x is not a periodic function
©) cos(\/; + 1) is a periodic function D) cos(\/; + 1) is not a periodic function
Ans : (BD)

Hint : f(x) = x + sin2x is not a periodic function of x (since X’ is increasing function)

also g(x) = cos(\/; + 1) is not a periodic function of x (since g(x+T) can never be equal to g(x))

{2 _5t14
67. The points of extremum of I —  t dtare
5 2+e
(A +1 B) +2 C) 43 D) +/2
Ans: (A, B)
; 2 _5t+4 :
Hint : f(x) = .[—dt ..... (i)
) 2+e!

to find extremum points we solve f'(x) =0
so differentiating equation (i) using Newton Leibnitz Rule,

(x? —‘1)(x2 —4)
f'(x)=—————"(2x) so, f'(x)=0 at x=0,%1+2
2+e*

X
68. Let I" be the curve y = be™ & L be the straight line g+% =1wherea,b ¢ R

(A)
(B) L does not touch the curve at the point where the curve crosses the axis of y.
©)
(

D) T nevertouches the axis of x.

L touches the curve T at the point where the curve crosses the axis of y.

I" touches the axis of x at the point.

Ans: (A, D)
_ i iati dy -b _ dy -b
. . T=v=be x/a on differentiating | YY -Pe x/a _ _ ay_-b
Hint : y T ix  a atx=0, y=b, i a
so, equation of tengent at (0,b) is Y —b = _E(X -0) = @ i

so, L touches the given curve at (0, b)

d
d—i can be never be 0, so, the given curve never touches the x —axis.
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69. The acceleration f ft/sec? of a particle after a time t sec starting from rest is given by f =g —./1.2t. Then the
maximum velocity v and time T at attend this velocity are

(A) T=20sec (B) v=060ft/sec (C) T=30sec (D) v =40tt/sec
Ans: (B, C)

Hint: Given acc" =f =c:j—\t/ =6-+1.2t (tisin secs)

at t=0, v =0and let the maximum velocity is ‘v’ which is attained at 't ’

v 30

at maximum velocity, 2—\:=03f=03 ty =30s  so, IdV = J‘(6‘V1-2t)dt :

0

o

70. If the quadratic equation ax? + bx + ¢ = 0 ( a > 0) has two roots a. and p such that o < -2 and > 2 then
(A) c<0 B) a+b+c>0 (C) a-b+c<0 D) a-b+c>0
Ans: (A, C)

Hint: f(x)=ax?+bx +c

so, f(-2) <0 and f(2)>0

also, f(0)<0 = c¢c<0
f(-1)<0 =a-b+c<0
f(1)<0 =a+b+c<0

71. Ifnisa positive integer, the value of (2n + 1) "Cy +(2n-1) "C; +(2n-3)"C, +....+1- "C is

(A) (n+1)2n |) 3 (C) f(2)wheref(x)=x"" (D) (n+1)2"
Ans: (A, C)

n

Hint . Z(2n+1—2r)nCr

r=0
n n
=(2n+1)Y."C,-2>r"C,
r=0 r=0

=(2n+1)-2"-2.n-2"" = (n+1)-2"
If f(x)=x"" = f'(2)=(n+1)-2"
72. Thefunction f: R — R defined by f(x) = e*+ e~is
(A) one-one (B) onto (C) bijective (D) notbijective
Ans: (D)
Hint: -- f(x)is even function .. Notone-one
-+ e+ e*can’t be negative .. Notonto
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73.

74.

75.

a;+bxx ax+b; ¢y

If a;, b, c;eR(i=123)and XeR and |a, +b,x a,x+b, c,[=0,then
as +byx azx+b; cj
a; by ¢
A) x=1 B) x=-1 (C) la, b, c,|=0 D) x=2
az by c3
Ans: (A, B,C)
a; by ¢
Hint: (1—X2)32 b2 C2 =O
az bz c3
If ABC is an isosceles triangle and the coordinates of the base points are B(1, 3) and C(-2, 7). The coordinates of

A canbe

(A) (1,6) (B) [—%,5j ©) [gfﬂ D) [—7,5

Ans : (C,D)

Hint: LetA(x,y) now (AB)?= (AC)?

except mid point of BC for AABC to be isosceles .. 8y —=6x =43

A square with each side equal to ‘a’ above the x-axis and has one vertex at the origin. One of the sides passing

through the origin makes an angle OL[O <o < %J with the positive direction of the axis. Equation of the diagonals of

the square.
(A) y(cosa—sina)=x(sina+cosa) (B) y(cosa +sina)= x(cosa—sina)
(C) y(sina+cosa)+ x(cosa—sina)=a (D) y(cosa-—sina)+ x(cosa +sina)=a
Ans: (A, C)
YA B
C
45° A

Hint : 0 L >X

OB —» y=tan(45 + a) x
y(cosa — sina) = x(sina + cosa)

(sina.—cosa)

- AC L OB, A(acosa, asina) ~AC > y-asina = (x—acosa)

(sino+cosa)

 a a
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PHYSICS
CATEGORY -1 (Q1to Q30)
(Carry 1 mark each. Only one option is correct. Negative mark : — 4)

- — A -
1. Let 0 be the angle between two vectors A and B . If a, is the unit vector perpendicular to A, then the direction of
g A
B —Bsinf a, is
- - - -
(A) along B (B) perpendicularto B (C) along A (D) perpendicularto A

Ans: (C)

Hint : 1 a.

Y

v B sin6

d A =l
B —Bsin6 a, isalong A

m
2. The Power (P) radiated from an accelerated charged particle is given by P o« @ where q is the charge, ais the
c

acceleration of the particle and c is speed of light in vacuum. From dimensional analysis, the value of m and n
respectively, are

A) m=2,n=2 B) m=2,n=3 € m=3,n=2 D) m=0,n=1

Ans: (B)
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. 2o tgram ol
Hint : Z {taking g in multiplication as constant of proportionality}
i_ qm am
rT c"
m=2
a_ 1 _1a .
¢c" CT? cc? [c=aTl
a"  a’

&
n=3

f
3. Theconvexlens (L, and L,) of equal focal length f are placed at a distance 5 apart. An object is placed at a distance

4fin the left of L, as shown in figure. The final image is at

f/2
| |
Object |
< 4f >
L, L,
5f | 5f .
(A) ﬂnghtof L, (B) ﬂleftof L, (C) SfrightoflL, (D) SfleftofL,
Ans: (A)
Hint : f f
< 4f > € >
/2
111
v u f
1T 1 1 1 1 1 1 4-1 4f
—_—_—= 0 —=——-— = —=— = V= —
v 4f f v f 4f v f 3

_4Af f 8f-3f y 5f

R

1 1 5f
eV, =
v, 5f 11
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4. Which of the following quantity has the dimension of length?
(his Planck’s constant, m is the mass of electron and c is the velocity of light)

h h h? h
w = ® —> © — o -
Ans: (D)
Hint : [h] = [ML2T-]
[e] = [LT-1]

[m] = [M'L°T?]

Dimension of length

[L]=h*cY m*

[L1] = [MLzT—1]x [LT—1]y [M1LOTO]Z

Dimensional analysis on mass
O=x+zo>x=-z2=>z2=-1

Dimensional analysis on length
1=2x+y=2x-x=1=>x=1

Dimensional analysis on time
O=xX-y=>-Xx=+y=>y=-1

h
Therefore final formulais —
mc

5. The speed distribution for a sample of N gas particles is shown below. P(v) = 0 for v > 2v,. How many particles have
speeds between 1.2v and 1.8 v ?
P(v)

a

(A) 0.2N B) 04N (C) 06N (D) 0.8N
Ans: (B)

. 3
Hint : Total area under curve = 5 via=N

Areaunder 1.2v to 1.8v,is 0.6v =0.4N

6. The internal energy of a thermodynamic system is given by U = a s**V* where s is entropy, V is volume and ‘a’ and
‘o’ are constants. The value of ais

(A) 1 ® -1 ©)

w| =

Ans : (No Answer)
Hint: it can’t be found dimensionally.
7. Aparticle of mass ‘m’ moves in one dimension under the action of a conservative force whose potential energy has the

form of U(x) = — where o and  are dimensional parameters. The angular frequency of the oscillation is

x2+[32
proportional to
o’ o o o
(A) mp* (B) mp* ©) mp° D) mpe
Ans: (C)
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o X
X2 + [32

here, [B] = [L]
fo] = [ML* T

Hint: U=-

1
only option (C) has dimension of T

8. Longitudinal waves cannot

(A) bhaveaunique wave length (B) have aunique wave velocity
(C) transmit energy (D) be polarized
Ans: (D)

Hint : Longitudinal wave can not be polarized.

9. A2V cellis connected across to points A and B as shown in the figure. Assume that the resistance of each diode
is zero in forward bias and infinity in reverse bias. The curring supplied by the cell is

10Q
— D MWWW—
——<—AMWW—
20Q
— <
+ —-—
A o\ B
(A) 0.5A (B) 0.2A (C) 0.1A (D) 0.25A
Ans: (B)
10Q 10Q
—DH———MWW— —MWWW—
—— <—MWWW— =
Hint :
o |1 o |1
| |
A oy B 2v
L2
i= 0 0.2A
10. Acharge Qs placed at the centre of a cube of sides a. The total flux of electric field through the six surfaces of the
cube is
6Qa’ Qa’ .
o (B) 6< C) Qle, (D) Qa¥e,
Ans: (C)

Aakash Educational Services Limited - Corp. Office: Aakash Tower, 8, Pusa Road, New Delhi-110005, Ph.: 011-47623456
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Hint :

0e

A
Q
\4

Flux passing through all six sides is Q
€o

11. The elastic potential energy of a strained body is
(A) stress x strain (B) stress/ strain

1

(C) stress x strain / volume (D) 5 x stress x strain x volume

Ans: (D)
. , 1 :
Hint : Elastic PE = 5 x stress x strain x V
12.  Which of the following statement(s) is/are true in respect of nuclear binding energy?
(i) The mass energy of a nucleus is larger than the total mass energy of its individual protons and neutrons.

(i) If a nucleus could be separated into its nucleons, an energy equal to the binding energy would have to be
transferred to the particles during the separating process.

i) The binding energy is a measure of how well the nucleons in a nucleus are held together.
iv) The nuclear fission is somehow related to acquiring higher binding energy.

(A) Statements (i), (ii) and (iii) are true (B) Statements (ii), (iii) and (iv) are true
(C) Statements (ii) and (iii) are true (D) All the four statements are true
Ans: (B)

Hint : [(ii), (iii) and (iv)]
13. A satellite of mass m rotates round the earth in a circular orbit of radius R. If the angular momentum of the satellite
is J, then its kinetic energy (K) and the total energy (E) of the satellite are

2 2 2 2
@ K- B ® k=Y g-
mR 2mR 2mR 2mR
2 2 2 2
€ K=—3 S E=- "2 D) K=_Y L E- J2
2mR mR 2mR mR
Ans: (B)
NN
int: KE=—= , E=-KE
Hint: A omR2

Aakash Educational Services Limited - Corp. Office: Aakash Tower, 8, Pusa Road, New Delhi-110005, Ph.: 011-47623456
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14. What force F is required to start moving this 10 kg block shown in the figure if it acts at an angle of 60° as shown ?
(us =0.6)
(A) 22.72N (B) 24.97N (C) 25.56N (D) 27.32N
Ans : (Incorrect Question)
Hint: For block to move

0 <tan F}
0

15. Light of wavelength 6000A is incident on a thin glass plate of r.i. 1.5 such that the angle of refraction into the plate is
60°. Calculate the smallest thickness of the plate which will make dark fringe by reflected beam interference.

(A) 1.5%x107"m (B) 2x10"m (C) 3.5x10"m D) 4x10"m
Ans: (D)
Hint: 2ut Cosr=n\
putn=1
1 6 ' A AY‘Y‘Y‘Y‘Y‘Y‘Y AY‘Y‘Y‘V‘Y‘Y‘Y AY‘Y‘Y‘Y‘Y‘Y‘Y B
R R
I L
|
E, r

Consider a circuit where a cell of emf E and internal resistance r is connected across the terminal A and B as shown
in figure. The value of R for which the power generated in the Circuitis maximum, is given by

r
(A) R=r B) R=2r (C) R=3r (D) R=§
Ans: (C)
Hint: R_ =r
R
—=r
3
R=3r
17. The equivalent capacitance of a combination of connected capacitors shown in the figure between the points P and N
is
C_—
C
] |
||
c—
T [ )
P N
A) 3C B « C ac D EC
) ® 3 © O 5

Aakash Educational Services Limited - Corp. Office: Aakash Tower, 8, Pusa Road, New Delhi-110005, Ph.: 011-47623456
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Ans: (B)
Hint : cx2c 2c
int: — 3

18. Inasingle-slit diffraction experiment, the slit is illuminated by light of two wavelength 1., and 1. Itis observed that the
2nd order diffraction minimum for 2., coincides with the 3rd diffraction minimum for ,. Then

7\‘1 2 A 5 7\41_3 7\41_7
A) -2 By M_% ) =2 oy ~t-f
® 313 ® ;t-3 © 3,732 ® 7,75
Ans: (C)

Hint: dsind =nx

NiAq =Ny
M_M2_g9
Ao My

19. The acceleration-time graph of a particle moving in a straight line is shown in the figure. If the initial velocity of the
particle is zero then the velocity-time graph of the particle will be

N

f

: —>t
0 T/2
\"
(A)
: —>t
O T2 T
N
© Vv
—>t
0 . T
T/2
Ans: (D)

Hint: - a =slope of v -t graph

Aakash Educational Services Limited - Corp. Office: Aakash Tower, 8, Pusa Road, New Delhi-110005, Ph.: 011-47623456
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rd

ALl 1

Ans: (A)
Hint: L = mVx . b = constant

21.

v

h 4

2a

'y

a b
o (59

Ans: (D)

55)

. o= mqy -
Hint : Required r =__(r1<:m)
ma

m, =3m,

Physics & Chemistry

20. The position vector of a particle of mass m moving with a constant velocity pisgivenby r = x(t)f + b] ,Wherebisa

constant. At an instant, ¥ makes an angle 0 with the x-axis as shown in the figure. The variation of the angular
momentum of the particle about the origin with 6 will be

(B) I_fl

®) L]

The position of the centre of mass of the uniform plate as shown in the figure is

b a
o (4

Aakash Educational Services Limited - Corp. Office: Aakash Tower, 8, Pusa Road, New Delhi-110005, Ph.: 011-47623456
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2. ——WWh——T1060 |
R L C
()
),
V =504/2 sinot

In a series LCR circuit, the rms voltage across the resistor and the capacitor are 30 V and 90 V respectively. If the
applied voltage is 50/2 sin ot, then the peak voltage across the inductor is

(A) 70V (B) 50V (C) 702V D) 502 V
Ans: (D)

Hint: (/302 + (90 -V )? = 50
=V =50V

= (VL) ey =50V2 V

23.

A small ball of mass m is suspended from the ceiling of a floor by a string of length L. The ball moves along a
horizontal circle with constant angular velocity m, as shown in the figure. The torque about the centre (O) of the
horizontal circle is

(A) mgLsin® (B) mgL € o (D) mglLcos®
Ans: (C)
Hint: Angular momentum is conserved about O.

Aakash Educational Services Limited - Corp. Office: Aakash Tower, 8, Pusa Road, New Delhi-110005, Ph.: 011-47623456
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24. If ny, Ny and t represent, unit vectors along the incident ray, reflected ray and normal to the surface respectively, then

A
A Mt A
n, n,
o LO
A) Py =f-2(A )T @) fp =y +2(fnd)t (C) fy =—0y (D) fip = 2fg —(fiy x ). Ay

Ans: (A)

Hint: A, = —cos6 t +sin6i
A, =cos0 t +sin0i

A, —Ay = 2cos Ot = —2(1’11.{){

Ayt = —coso

Ay =iy -2(fig 1)

25. Abeam of light of wavelength A falls on a metal having work function ¢ placed in a magnetic field B. The most energetic
electrons, perpendicular to the field are bent in circular arcs of radius R. If the experiment is performed for different

1
values of A, then B2 vs. 5 graph will look like (keeping all other quantities constant)

B? B?
@ _O ® _O /
1 1
N N
B? B?
© _O )
—> 1 —> 1
N N
Ans: (C)
hc v2mk

e, N6 4k R2YAMR o 2 _ 1
Hint : 2 ¢ y qB B <K, B —A1[xj—A2

Aakash Educational Services Limited - Corp. Office: Aakash Tower, 8, Pusa Road, New Delhi-110005, Ph.: 011-47623456
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26. A charged particle moving with a volocity v = v, i + v, | inamagnetic field B experiences aforce F =F, i +F,]. Here

v..v,,F,F,all are constants. Then B can be
5. R i.r twin V1 _Bi 5 RI.RILRE win V1 _ Bi
B=B4i+Byj with—=— B=B4i+Bsj+Bsk with—=—
(A) 1 2J v, B, (B) 1 2] +Bb3 v, B,
(C) B=By]withB;=B,=0 (D) B-B,]+Bok with 1= 1
By vy
Ans: (B)
- Y;
Hint: FV=0 =1 =-22__.()
2V
FB-0 - B (1)
F, By
B, V4

Or g V2 é = B1?+Bz]+B3|2

27. Two straignt conducting plates form an angle 6 where their ends are joined. A conducting bar in contact with the plates
and forming an isosceles triangle with them starts at the vertex at time t = 0 and moves with constant velocity y to

the right as shown in figure. A magnetic field B points out of the page. The magnitude of emf induced att =1 second

will be
é’o o o o_0 o0 0
4 =Y .
(A) Bvtan® @) Bv2tan® © 2Bv2tand ©) 2BvZsin®
2 2 2 2
Ans: (B)

Hint: ¢ = 2vttang

¢ = B/v = 2Bv? tang

28. Three point charges q, —2q and q are placed along x axis at x = —a, 0 and a respectively. As a — 0 and g — « while

aQ
g a? = Q remains finite, the clectric field at a point P, at a distance x(x >>a)from x =0 is E-= 4neg XP Then
2
(A) a=p (B) a=2p C) a=3B D) 2a=2p
Ans: (D)
Hint: £ 298 _ 1 L

3 3 3
=2 (12
2X 2X

Aakash Educational Services Limited - Corp. Office: Aakash Tower, 8, Pusa Road, New Delhi-110005, Ph.: 011-47623456
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2

=2kga{1+3_a_1+g}=2kqa{g}=6kqa =6 1 Q
X 2x 2X x3 | x x4 4n e x4

3

o B

=4 — =

3
a=06 OC—EB

1
29. Abody floats with o of its volume keeping outside of water. If the body has been taken to height h inside water and

released, it will come to the surface after time t. Then

(A) to/n (B) toon C) tooJn+1 D) too vn—-1
Ans: (D)
Sl _ ) 1 n-1
Hint : F,=mg ,v[1__jcg=Vdg, jd:[_jc
n n
"""" 1 Yle
F, -mg vog o1 ng 9
D ] a m m gy V(njc !ja n_1 gyja n_1

1 5 1.9 .2 [2h
. . - ——2 t= |[—(n-1) =
Now for time, h 2at , h 2(n-1) > g( ) = |tavn -1

30. A small sphere of mass m and radiusr slides down the smooth surface of alarge hemispherical bowl of radius R. If the
sphere starts sliding from rest, the total kinetic energy of the sphere at the lowest point A of the bowl will be [given,

2
moment of inertia of sphere = Emr2 ]

7 2 10
(A) mg(R-r) (B) ——=mg(R-r) ©) 7mg(R —r) O) —mg(R-r)
Ans: (A)
Hint: mg (R-r) =K
Category 2 (Q. 31 to 35)
(Carry 2 marks each. Only one option is correct. Negative marks — ')

31. When a convex lens is placed above an empty tank, the image of a mark at the bottom of the tank, which is 45 cm
from the lengs is formed 36 cm above the lens. When a liquid is poured in the tank to a depth of 40 cm, the distance
of the image of the mark above the lens is 48 cm. The refractive index of the liquid is

(A) 1.358 (B) 1.544 (C) 1472 (D) 1.366
Ans: (D)

Aakash Educational Services Limited - Corp. Office: Aakash Tower, 8, Pusa Road, New Delhi-110005, Ph.: 011-47623456
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N
36
\ 4
Hint : T Initially without wat i_L—ljf—zo
int: nitially without water, == —— = =1
45
& \ 4

then, after pouring water upto 40 cm

Ll
25 o
v

1 5 apparent object distance = 7+5, e 40 . 20 = p=1.366
u

R

40

32. Inthe given network of AND and OR gates, output Q can be written as (assuming n even)

D o

X2 X3 Xn»1 Xn
A) XX+ XX+ .. XX (B) XX, .o X + XX, X + XX, .. X X
C) XX, .. X +X +X X ,+X D) XX, ... X+ XXX .. X +X X +X

Ans: (D)
Hint: [{(XoXq+X3)X3 + Xg} X5 +Xg | X7 +......

33. Waterinfilled in a cylindrical vessel of height H. A hole is made at height z from the bottom, as shown in the figure.
The value of of z for which the range (R) of the emerging water through the hole will be maximum for

Ans: (B)
Hint : Theory

34. A metal plate of area 102 m? rests on a lauer of castor oil, 2 x 10 m thick whose coefficient of viscosity is 1.55
Ns m~2. The approximate horizontal force required to move the plate with a uniform speed of 3 x 102 msis

(A) 0.6718N (B) 0.2325N (C) 0.2022N (D) 0.6615N
Ans: (B)

Aakash Educational Services Limited - Corp. Office: Aakash Tower, 8, Pusa Road, New Delhi-110005, Ph.: 011-47623456
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3x1072
2x1073

Hint : F=nA%=1.55x10_2x

35. The following figure shows the variation of potential energy V(x) of a particle with distance x. The particle has
V(x)

| > X

(A) Two equilibrium points, one stable another unstable (B) Two equilibrium points, both stable
(C) Three equilibrium points, one stable two unstable (D) Three equilibrium points, two stable one unstabl
Ans: (C)
Hint : Theory
Category 3 (Q36 to 40)
(Carry 2 marks each. One or more options are correct. No negative marks)

36. Monochromatic light of wavelength A = 4770 A is incident separately on the surface of four different metals A, B, C and
D. The work functions of A, B, Cand D are 4.2 eV, 3.7 eV, 3.2 eV and 2.3 eV, respectively. The metal / metals from
which electrons will be emitted is /are

(A) A,B,CandD B) B,CandD (¢) CandD (D) Donly
Ans: (D)

Hint : Ephoton = % = 2.6 eV > work function for photoelectons emission

37. Consider the integral form of the Gauss’ law in electrostatics.
fpE ds - 80
Which of the following statements are correct?
(A) It contains law of Coulomb.
(B) It contains superposition principle.
(C) Anelementary patch on the enclosing surface is a polar vector.
(D) Anelementary patch on the enclosing surface is a pseudo-vector.
Ans: (A, B,C)
Hint: Theory

Aakash Educational Services Limited - Corp. Office: Aakash Tower, 8, Pusa Road, New Delhi-110005, Ph.: 011-47623456
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38 Y/\
BLt4 m/s
\4
3\m/s -
O A, 7

Auniform rod AB of length 1m and mass 4kg is sliding along two mutually perpendicular frictionless walls OX and OY.
The velocity of the two ends of the rod A and B are 3 m/s and 4 m/s respectively, as shown in the figure. Then which
of the following statement(s) is/are correct?

(A) The velocity of the centre of mass of the rod is 2.5 m/s.

25
(B) Rotational kinetic energy of the rod is 5 joule.

(C) The angular velocity of the rod is 5 rad/s clockwise.
(D) The angular velocity of the rod is 5 rad/s anticlockwise.
Ans: (A, B, D)

Hint : 1
4dm/s
\'4

3m/s>

Get0
3cos0=4sind

3sin0+4sinod
0=—
14
11 25

(KE) . == —mP o ===
rotation 2 12 6

Aakash Educational Services Limited - Corp. Office: Aakash Tower, 8, Pusa Road, New Delhi-110005, Ph.: 011-47623456
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B
39. Z

> f
The variation of impedance Z of a series LCR circuit with frequency of the source is shown in the figure. Which of the
following statement(s) is/are true?

(A) Theimpedance Zis inductive in the portion AC
(B) Theimpedance Z is capacitive in the portion BC
(C) Theimpedance Z is inductive in the portion BC

(D) Theimpedance Zis capacitive in the portion AC
Ans : (C,D)

Hint: 7

AC : X, < X, = capacitive nature
BC : X, > X, = Inductive nature

>f
XL=XC

40. The electricfield of a plane electromagnetic wave in a medium is given by E(X,y,z,t) _ Eoﬁeiko[(x+v+z)—°‘]

where c is the speed of light in free space. E field is polarized in the x — z plane. The speed of wave is v in the
medium. Then

. . i-k
A) f=i-k:v=c. B) A=—iv=—
2 3
. i+k c
C) refractive index of the medium is D N=——v=—1
© J3 O f="piv="p5
Ans: (B, C)
Hint: £ _gn eiko(‘z'F‘W‘)

=k=i+j+k

Cc Cc

SV=————=—
J3

i+j+k

= refractive index = /3

Eisinz—xplaneand E.V =0

x>

A

=>n=

S

Aakash Educational Services Limited - Corp. Office: Aakash Tower, 8, Pusa Road, New Delhi-110005, Ph.: 011-47623456
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CHEMISTRY
CATEGORY -1(Q41to 70)
(Carry 1 mark each. Only one option is correct. Negative marks: —)

41. Inthe following sequence of reaction compound ‘M’ is

M—CHMOBT_ N+ CH, T —H CH,COCH,COCH,

(A) CH,COCH,COCH, (B) CH,COCH,COEt
O O
I
() CH,—C—CH, (D) CH,—C—OH
Ans: (A)

O O O O
I I oh. B I o I A
CH,—C—CH—C —CH,] ———> CHs—C—%—|—C—CH3+CH4
MgBr
Hint : lH+
O O
| I

CH,— C— CH/—C —CH,

42. ldentify the ion having 4f¢ electronic configuration.
(A) Gd* (B) Sm* (C) Smz (D) Tb*
Ans: (C)

Hint: o, Sm =[Xe]4f°6s
- Sm* =[xe]4f°6s°

43. Metallic conductors and semiconductors are heated separately. What are the changes with respect to conductivity?

(A) increase, increase (B) decrease, decrease
(C) increase, decrease (D) decrease, increase
Ans: (D)

Hint : For Metallic Conductors, R« T (R is the resistance)

Hence conductivity decreases with increase of Temperature

For semi-conductors, conductivity increases with rise of temperature due increase in number of electron-hole pairs.
44. The equivalent weight of Na,S,0,(Gram molecular weight = M) in the given reaction is

l,+2NaS,0,=2Nal +Na,S,0

2~ 3 27476
A) M2 B) M ©) M ©) M4
Ans: (B)
. 42 +2.5
Hint: |, 1 2Na,S,0, =2Nal+Na, S, O
n-f=2x0.5=1

.. Number of moles of electron lost per mole of Na,S,0, =1

M
Hence equivalent weight of Na,S,0, = 17 M

Aakash Educational Services Limited - Corp. Office: Aakash Tower, 8, Pusa Road, New Delhi-110005, Ph.: 011-47623456
(17)



WBJEE - 2024 (Answers & Hint) Physics & Chemistry

45. The reactivity order of the following molecules towards S 1 reaction is
Allyl chloride Chlorobenzene Ethyl chloride

() (I )
A) [>11>1ll B) I>1>1l C) n>1>1 @) M>1>1

Ans: (B)
Hint : Reactivity of S, 1 o stability of carbocation

m rd.s m

Q@
CH,=CH—CH,—Cl——=—> CH,=CH—CH,+CI
(allyl chloride) o ]:
I CH,—CH=CH,
(Resonance stabilized)

@WCJ: Bond order > 1 due to L.P. —x conjugation.
A

Hence no heterolytic cleavage.Therefore No S1
(chlorobenzene)
II
m rd.s ©
CH,—CH,— Cl ——=> CH, —CH, + CI
I (1°carbocation)

SI>TT>10

46. Toluene reacts with mixed acid at 25° C to produce
(A) nearly equal amounts of o- and m- nitrotoluene
(B) p nitrotoluene (only)
(C) Predominantly o- nitrotoluene and p- nitrotoluene
(D) 2,4, 6-trinitrotoluene (only)
Ans: (C)

CH, (o, p director)

CH, CH, CH,
HNO.+H.SO NO.
+
Hint : 3_2- 4
25°C * *
NO,
N02

(Nitration)

(~61.5%)  (~37%)  (~1.5%)
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47. PhCHO + CH,CH,-C-0 _é CH,CH, CH,CH,-C - ONa,P
(anhydrous)

The product ‘P’ in the above reaction is
(A) PhCH=CHCH,COOH

CH,
(B) Ph-CH=C-COOH

OCOCH,

(C) PhCH
OCOCH,

o 0
I I

O) PACH=CH-CH,-C-0-C-CH,CH,
Ans: (B)

O
o

ﬁ 0]

Il a Il
@C-H+CH,-CH,-C-0-C-CH,-CH,

Hint :

|
(no aH) l CH,CH, - C— O Na’ (anhy.)

!

CH = ? <L O-H+CH,-CH,-C-OH
o L

(Perkin’s condensation)

48. The decreasing order of reactivity of the following alkenes towards HBr addition is

O
CH,-CH=CH, CF,—-CH=CH, MeOCH =CH, CH,-C-CH=CH,
() (n (I (V)
(A) ===V (B) ===l ©) =v=I=l D) ===V
Ans: (C)
Hint : Reactivity of HBraddition to Alkene « stability of carbocation
CH, - CH’/E;\?S TBA9S, 0> CH—CH, + Br-
n 7 N (+1) !
(2°)
+5 rds F~ @D
CF,—CH=CH,+H{ Br———>F,/C*—CH CH, + Br
/ I 0
an F H (19
(strong —I)

Aakash Educational Services Limited - Corp. Office: Aakash Tower, 8, Pusa Road, New Delhi-110005, Ph.: 011-47623456
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—~S -5

2 - _pe nd.s o @ -
MeQ — CH _\E\HZJ' H \Er —>MeQ—CH—(|3H2+Br
(I1) ¢
+
MeO =CH - (T‘H2 + Br~
H

(Resonance stablized
with complete octet)

/\;8 -0

CHZ:@IH_?:Q e CH, — CH = C - OH
(1V) CH, _— 27 _l_
: C

(conjugated ketone)

lTautomerization

C|:H2—CH2—C—CH3

Br " (1,4-addition)

Thus stability order of carbocation
H=>1v=Ii>l

49. Ozonolysis of o-xylene produces

O 0O O 0O O 0

|| [l |
CH,-C-C-CH, CH,-C-C-H H-C-C-H

I I Il
(A) Lll=1:2 B) I:N=2:1 (C) Ll:n=1:2:3 (D) LI:N=3:2:1
Ans: (C)

Aakash Educational Services Limited - Corp. Office: Aakash Tower, 8, Pusa Road, New Delhi-110005, Ph.: 011-47623456
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CH,

e CH,
Hint: oCHs . 9/ CH,
«—>
O, 5 X o)
lOzononsis lOzononsis
0o O O 0O O O 0O O
|| [l || Il
CH,-C-C-CH,+2H-C-C-H 2CH,-C-C-H+H-C-C-H
=1, =2, =3

LI Ir=1:2:3.
50. The compounds Aand B are respectively

Me Me
1.MgdryEt,0
Br,,CCl, 2.dryice
,
2 A 3.H;0" B
Me

A) A=§T:;:T%NB:HQC CO,H
B COH

Br CO,H
B) A= @\ -B= Q
Me Me Me Me
Br COH
Me Me Me Me
€ A= ;B =
Me Me
Br O,H
Me Me Me Me
O A= B =
Br Br HO.C COZH
Me ? Me

Ans: (C)
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=

Hint : J,

Me Me (o,p director
(op ) &, ccl, Me
— 5
AN (Bromination)

Me Me
(A)

Me Me

Me
(B)

o O
OH
©) HOss—C>—NH2

Ans: (B)

So, NaCN is not formed in Lassaigne’s Test

(A) I<li<In (B) I<li<I ©)
Ans: (B)

OH OH OH
Hint : @ @\

I CHO

CHO
11 [11
pKa 9.95 761 898

51. The compound that does not give positive test for nitrogen in Lassaigne’s test is

N,'CI
N
) sz
Cl

Hint : Benzene diazonium chloride on heating produces N, gas which escapes from the mixture.

52. The correct acidity order of phenol (), 4-hydroxybenzaldehyde (Il) and 3-hydroxybenzaldehyde (l1l) is
<<l (D)

Me Mg. dry ether

.

+6
MgBr

Me

Me
(Grignard Reagent)

dryice [O=C=0
\7

Me

li<li<I
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Acidic Strength >1>1

—CHO is electron withdrawing group which increases acidic strength of phenolic compound.

Also withdrawing effect of -CHO is more through para position as compound to meta position.
53. The major product of the following reaction is:

I
@AC' e,
NC NC I I CN
CN
(A) \©/\CN B) \©/\CI ) \©/\ (D) \©/

Ans: (C)
Hint : Halogen attached to benzene ring does not participate in S, 2 reaction.
Here, Cl attached to bezylic carbon can only be substituted.

NaCN I
7‘\©/\CI D—>\©/\CN

MF
(Double bond (S,2)

characteristics)

54. Which of the following statements is correct for a spontaneous polymerization reaction ?

(A) AG<0,AH<0,AS<0 (B) AG<0,AH>0,AS>0
(C) AG>0,AH<0,AS>0 D) AG>0,AH>0,AS>0
Ans: (A)

Hint: nA—> A

During spontaneous polymerisation reaction number of particles decreases, hence entropy decreases.
Being spontaneous AG of the reaction is less than zero.

AG = AH-TAS

To make the AG negative, AH must be negative i.e. less than zero.

55. At 25°C, the ionic product of water is 10-*. The free energy change for the self-ionization of water in kCal mol is close

to

(A) 205 (B) 14.0 ) 19.1 D) 253
Ans: (C)

Hint: H,0(¢) =H' (aq)+OH (aq) K=10"

AG° =-2.303 RT logK
=-2.303 x 1.987 x 298 log10-*
=2.303 x 1.987 x 298 x 14
= 19091 Cal
~ 19.1 KCal

56. Consider an electron moving in the first Bohr orbit of a He* ion with a velocity v.. If itis allowed to move in the third Bohr
orbit with a velocity v,, then indicate the correct v, : v, ratio

(A) 31 B) 21 (C) 13 D) 1:2
Ans: (C)
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V4
Hint: v=v,—
n

: 2

For 1st orbit of He* v, =v, 7

2
For 3 orbit of He* Vs = Vo 3

vyiv,=1:3
57. The compressibility factor for a van der Waal gas at high pressure is

RT Pb Pb
o0 (B) 1+ﬁ C) 1-— O 1

RT
Ans: (B)

Hint: For 1 mol van der Waal’s gas

(P+€%}v—b)=RT

(A) 1+

a
At high pressure P +F ~P

. P(V-b)=RT
.. PV—Pb=RT
PV =RT +Pb

PV RT Pb
Z=—=—4+ —
RT RT RT
Pb
sz=1+—
RT
58. For a spontaneous process, the incorrect statement is
A (AG >0 (B) (AS
€ (AG <0 (D) (AU
Ans: (A)
Hint : For spontaneous process
¥ (AGsystem)P,T < 0
*AS = AS + AS >0
universe system surrounding
¥ (AUsystem)S,V < 0
59. Identify the incorrect statement among the following:

>0

system) +( surroundings)

<0

system)T, P

system)T, P system)S, \Y

(A) Viscosity of liquid always decreases with increase in temperature

(B) Surface tension of liquid always decreases with increase in temperature
(C) Viscosity of liquid always increases in presence of impurity

(D) Surface tension of liquid always increases in presence of impurity

Ans : (C,D)

Hint : Both options C and D are incorrect, as Viscosity and Surface Tension may increase or decrease upon addition
of impurities.
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60. Which of the following statements is true about equilibrium constant and rate constant of a single step chemical
reaction?

(A) Equilibrium constant may increase or decrease but rate constant always increases with temperature
(B) Both equilibrium constant and rate constant increase with temperature

(C) Rate constant may increase or decrease but equilibrium constant always increases with temperature
(D) Both equilibrium constant and rate constant decrease with temperature

Ans: (A)

Hint : According to Van’t Hoff equation

K, AH |1 1
log| —= |= e

k,) 2303R[T, T,
Where k, and k, are Equilibrium Constants at T, and T, temperature respectively.
When AH > 0 (Endothermic process)

then Equilibrium Constant increases with increase in temperature
When AH < 0 (Exothermic process)

then Equilibrium Constant decreases with increases in temperature.
According to Arrhenius equation

K, E 1 1
log| =% |= 2| =—=
k,) 2303R[T, T,
where k, and k, are Rate Constants at T, and T, temperature respectively.

E, (Activation energy) >0
When temperature increases rate constant will increase

61. After the emission of a B-particle followed by an a-particle from 2*Bi, the number of neurons in the atom is

A) 210 B) 128 (C) 129 D) 82
Ans: (B)
_ 214 j 214 ]Of 210
Hint: pg; > Po > Pb
83 84 82

No. of neutrons = Mass No. (A) —Atomic No. (Z) =210-82 =128

62. Which hydrogen like species will have the same radius as that of 1t Bohr orbit of hydrogen atom?
(A) n=2,Li* (B) n=2,Be* (C) n=2,He* D) n=3g,Li*
Ans: (B)

2

Hint : Radius of n" orbit = 0.529 %A

2
Radius of 15t Bohr Orbit of Hydrogen atom = 0.529 x 1T =0.529 A

2

2
Radius of 2 Bohr Orbit of Be®* = 0.529 7 =0.529 A

63. For a first order reaction with rate constant k, the slope of the plot of log (reactant concentration) against time is
(A) k/2.303 B) k (C) —k/2.303 D) -k
Ans: (C)
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K
Hint: log[A], = [ 303jt+log[A] (Arrhenius Equation)
y mx C

log [A]

K
Slope = 5303

64. Equal volumes of aqueous solution of 0.1(M) HCI and 0.2 (M) H,SO, are mixed. The concentration of H* ions in the
resulting solution is

(A) 0.15(M) (B) 0.30(M) (C) 0.10(M) (D) 0.25(M)
Ans: (D)
Hint: C onof H ity = Total no.ofmoleofH" D Mx V(inL)xBasicity
int : Concentration o in molarity Totalvolumeof solution(in L) ZV
V><0 Ix1+Vx0.2x2 E_025 M
V+V 2
65. The correct order of boiling point of the given aqueous solution-is
(A) 1NKNO,>1NNaCl>1NCH,COOH (B) 1NKNO,=1NNaCl>1N CH,COOH
> 1 N sucrose > 1 N sucrose
(C) Sameforall (D) 1NKNO,=1NNaCl=1NCH,COOH
> 1 N sucrose
Ans: (B)
Hint : Elevation in boiling point «c No. of solute particles
KNO, (strong electrolyte); KNO, .. — K + NOy
NaCl (Strong electrolyte); NaCI 0= Na;, +Cl
CH,COOH (Weak electrolyte); CH,COOH,,,=——CH COO(aq H o)
Sucrose (Non-electrolyte)
66. Correct solubility order of AgF, AgCl, AgBr, Agl in water is
(A) AgF <AgCl>AgBr>Agl (B) Agl <AgBr<AgCl <AgF
(C) AgF <Agl <AgBr<AgCl (D) AgCl>AgBr>AgF > Agl

Ans: (B)
Hint: AgF is soluble in water. The others are sparingly soluble and solubility decreases from chloride to iodide.

Aakash Educational Services Limited - Corp. Office: Aakash Tower, 8, Pusa Road, New Delhi-110005, Ph.: 011-47623456
(26)



WBJEE - 2024 (Answers & Hint) Physics & Chemistry

67. What will be the change in acidity if
(i) CuSO, isadded in saturated (NH,),SO, solution
(if) SbF,is added in anhydrous HF

(A) increase,increase  (B) decrease, decrease (C) increase, decrease (D) decrease, increase
Ans: (A)
Hint: i) Cu*_ +4NH; - —[Cu(NH,) ]+ 4H"

Formation of stable [Cu(NH,),]*?complex increases H* ion concentration, thus acidity increases
ii)HF + HF ——=H_F" + F-

SbF, removes F~as SbF - and shifts equilibrium forward to increase H,F*
68. Which of the following contains maximum number of lone pairs on the central atom?

(A) CIO, (B) XeF, (C) SF, D) |
Ans: (D)
9 | T
| Rk o F N
Hint : a) /”-}Oe ) F‘.‘.‘.':i(@e?:?.:'-é °) D?\F 9 | &/ i@
....... “‘,.“ F I

|,”has highest, i.e, 3 lone Pairs on central atom.

69. Number of moles of ions produced by complete dissociation of one mole of Mohr’s salt in water is
(A) 3 (B) 4 C) 5 D) 6
Ans: (C)

Hint : Mohr's salt FeSO,. (NH,),SO,.6H,O

FeSO,.(NH,),S0,.6H,0 =——=Fe"” + 2NH; + 2502

5 ions produced on dissociation

70.  Which of the following species exhibits both LMCT and paramagnetism?
(A) MnO> (B) MnO, C) Cr0* (D) CrO~
Ans: (A)

Hint: MnO,ion exhibits colour due to charge transfer from O* ion to Mn*¢ (LMCT) and also exhibits paramagnetism
asit has 3d' configuration (one unpaired electron)

Category 2 (Q71 to Q 75)
(Carry 2 marks each. Only one option is correct. Negative marks :— %)

71.  How many P-O-P linkages are there in P,O,
(A) Six (B) Four (C) Five (D) One

Ans: (A)

Aakash Educational Services Limited - Corp. Office: Aakash Tower, 8, Pusa Road, New Delhi-110005, Ph.: 011-47623456
(27)



WBJEE - 2024 (Answers & Hint) Physics & Chemistry

72.

73.

74.

0
|

A
O / YO

Hint: O =p 0] S —
e P =1
\TVOO/
o

P

O

(IDH

Me,CCH,CH,OH D Me,CCH = CH, R Me,C — CH — CH,. Q and R in the above reaction sequences are
respectively

(A) Hg(OAc),, NaBH,/OH; B,H ,H,0,/OH (B) B,H, H,0,/OH;H/H,0

(C) Hg(OAc),, NaBH,/OH ; H/H,O (D) B,H, H,0,/OH ; Hg(OAc), NaBH,/OH

Ans: (D)
OH
B,H,, Hg(OAC),, |
Hint: Me,CCH,CH,OH ¢—— Me,CCH=CH,————> Me,CCH-CH,
H,O,/OH NaBH,/OH

(Hydroboration - Oxidation) (Oxymercuration - Demercuration)

pH of 108 (M) HCI solution is
(A) 8

(C) greaterthan8

Ans: (D)

Hint : For 10-¥(M) HCI solution, the solution being very dilute, H* ion conc. is not significant as compared to H* ion
furnished from H,O.

thUS, H+total = H+HCI
=102+ 107 (approx)

B)
D)

greater than 7, less than 8
greater than 6, less than 7

+
+HH20

=1.1x107 (approx)
pH=—og (1.1x107)
= 7-log(1.1) =6.96 (approx)
Value of pH is greater than 6, less than 7.

The specific conductance (k) of 0.02 (M) aqueous acetic acid solution at 298K is 1.65x10* S cm~". The degree of
dissociation of acetic acid is [A-,+ = 349.1 S cm? mol~" and A- =40.9 S cm? mol]

(A) 0.021 (B) 0.21 ©) (D)
Ans: (A)
Hint: Firstly we find & (aq CH,COOH)

CH3CO0 ™~

0.012 0.12

_ Kx1000

N _ 1.65x1074x1000
m~  C(M)

0.02

= 8.25 Scm?mol-’
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., (CH,COOH atinfinite dilution) = %7 (H") + 7, (CHsCOO" )
Now degree of dissociation

M| CHZCOOH at0.02(M) |
% = 7 [CH;COCH at infinite dilution]

8.25

*=3291: 409 0021

75.  The number(s) of —~OH group(s) present in H,PO, and H,PO, is/are
(A) 3and3respectively (B) 3and4respectively (C) 2and3respectively (D) 1and3respectively

Ans: (C)
O O
Il Il
i P P
Hint: io™ | Sn HOT | oH
OH OH
Phosphorus acid Orthophosphoric acid
2 OH groups 3 OH groups
Category 3 (Q76 to Q80)

(Carry 2 marks each. One or more options are correct. No negative marks)
76.  Which of the following statements about the S 2 reaction mechanism is/are true ?
A) The rate of reaction increases with increasing nucleophilicity.
B) The number 2 denotes a second order reaction
C) Tertiary butyl substrates do not follow this mechanism
D) The optical rotation of substrates always changes from (+) to (=) or from (=) to (+) in the products
Ans: (A, C)
Hint : S 2 reaction rate depends upon the nucleophilicity of the attacking nueleophile. Here the 2 in the notation

stands for Bimolecularity. Tert-butyl substrate fails in S, 2 due to crowding. Optical rotation does not change
necessarily from (+) to () or () to (+), as the product is not necessarily an isomer of reactant.

77.  Which of the following represent(s) the enantiomer of Y ?

—_ S~

Br
H —|—CH3
Cy H
7N /
H \?
CH,
(Y)
H Br CH, Br
Hsc-—I—Br HsC—I—H H—I—Br HsC—l—H
C H H C C H
& ® "o © H O Ny
| |
CH3 CHs CH3 H
Ans: (B,C)
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Hint : The configuration of the stereocentre in Y is ‘R’, while that of A, B and C are respectively R, S and S.
In option -D the configuration around the double bond is cis, so it can not be an enantiomer of Y.
78. Identify the correct statements(s) :
(A) The oxidation number of Crin CrO, is + 6
(B) AH> AU forthe reaction N,O,(g) — 2 NO,(g), provided both gases behave ideally
(C) pHof0.1(N)H,SO, is less than that of 0.1 (N) HCl at 25°C

RT
D) (—j =0.0591 voltat 25°C

F
Ans: (A,B)
@)
Hint: A: O Il o oxidation number of Cris +6
| Crl |
07 Yo
B: N,0,(g) > 2NO,g)
~oAng =2-1=1

and from AH = AU + AngRT ;. AH> AU

C:For0.MNHCI, pHis 1
N =01 . (H)=0.1N N, =01 . (H)=0.1N

HZSO4
Since both contains same concentration of H* ion, hence have same pH

_ 2.303RT

D: F =0.0591 at 25°C

79. Which of the following ion/ions is/are diamagnetic ?

(A) [CoF > (B) [Co(NH,] I (C) [Fe(OH,) (D) [Fe(CN)J*

Ans: (B,D)

Hint : Co* is a d®ion. With strong field ligand like NH,, [Co(NH,).]** has no unpaired electron. For Co*, F-is a weak
field ligand.

Fe* isa d®ion. With strong field ligand CN-, [Fe(CN)]* has no unpaired electron. For Fe**, H,O is a weak field ligand.
80. Which of the following statement/statements is/are correct ?
(A) Solid |, is freely soluble in water
(B) Solid |, is freely soluble in water but only in presence of excess Kl
(C) Solid |, isfreely soluble in CCI,
(D) Solid I, is freely soluble in hot water
Ans: (B,C)
Hint : |, dissolves in aqueous KI to form KI..

|, also dissolves in CCl, as both are non polar compounds.

 a a
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