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1.  Given P(x) = x*+ ax® + bx2 + cx + d such that x = 0 is the only real root of P’(x) = 0. If P(~1) < P(1), then in the interval
-1, 1].

(A) P(=1)is the minimum but P(1) is not the maximum of P

(B) P(-1) is not minimum but P(1) is the maximum of P

(C) neither P(1) is the minimum nor P(1) is the maximum of P
(D) P(-1)is the minimum and P(1) is the maximum of P.
Ans: (B)

Hint : P'(x) = 4x3 + 3ax? + 2bx + c

P'(a)=0=C=0

P’(x) = x(4x? + 3ax + 2b)

Roots of 4x2 + 3ax + 2b = 0 are imaginary \/

—92% 320 <0 (1) = ! | I

P(x)=x*+ax®+bx?+d

P(=1)<P(1) =

P'(x)>V¥xe(0,1), P(x)<0 V¥xe[-10]

x =0 is minima

11 1 k
2. Ifa, B are the roots of the equation x2—px + q= 0and a.> 0,8 > 0, then &* +p* = (p +6yp+494\p+2q | . where
Kis

(D) 1

NN
w| =
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Hint: o+ p=p,af =q

(JL@Z =a+[3+2\/a7[3=p+2\/a=1\/a+\/5=,/p+2\/a

Letx = o +p"
x2 =Ja +B +2(ap)’* = = P +2q +29"*

1
Simplifying we get k = 7
3. If 2 tan o7 | =2, then tan ais equal to
r=1

(A) 1 B 0 € V3 D)

NG

Ans: (A)
ol (A& (2 &, @ret)—(2r-1)
Hint ; 2. tan (2r2j_;tan (4r2j 2 tan (1+(2r+1)(2r—1)j

(9]
tan""(2r +1)—tan”"(2r - 1)) = =
rZ:;(an(w an~'(2r )) 2

a=£:>tana=‘|
4

Af'(x 1
4. Consider a function f(x) which has exactly two roots at x = a. If “ [ f(f())_x_—ajzm(i 0). then the value of A ix
A) 2 B) 1 C 1 D 1
®) ®) © O 5
Ans: (C)

Hint : f(x) = g(x).(x —a)?

i (21190 +Mx—a)g () _

x—a g(x).(x—a)

for m¢0:>27u—1=0,7\,=%

5. Avectorgivenby P =f(t)i + g(t)+ k moves in such a way that t is always parallel to the vector Q = —"(t)i +f'(t)j +K .

The magnitude of P is

(A) alinear function of time (B) aquadratic function of time
(C) acubic function of time (D) constant
Ans: (D)
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Hint: [P = £2(t) + g7(t) + 1= h(t)

h'(t) = 2f(t).f'(t) + 2g9(t).9'(t)

P=21Q = f(t)= —Af"(t) coorrrrrrnns 1)
g(t) = AF(t) e )

1=2

= h(t)=0

= h(t) is constant

32 10 o\
6. Theexpression (3K +2) (sm—— COSWJ represents
= r=1
, . 48 . . ,
(A) 48(1+i) B) —-48(1-i) (®) _W“_I) (D) 48(1-1i)
Ans: (D)
mr 2n
cos— sin— |=0
Hint: Z( +isi 11}
10
1+ Z(cosﬂﬁsm@jzo
— 11 11
32
=Y (3k+2)(-i)f ZI (3k+2) =48 (1-1)
k=1
2 xcos3e+ysm39 ycos30—-xsin30
7. 0 elimination from theequatlonx Tty = will be
cos® 0 sin® 0
(A) 40t +y") = 3x+ dy (B) (7 +y?+26) (¢ + Y~ x) = 2"
©) (¢ +y?=2x) (@ +y? +x) = 9y O) oty =1
Ans: (B)

Hint: Letm =x2+y?
mcos®0 = ¢ cos®0 + y sin®0
mcos®0 =y cos30 — x sin30
Solving x = m(cos®0 cos30 — sin® sin30)
y = m (cos?0 sin30 + sin*0 cos30)
4x —m

— C0s46 = 3m (1)

yo chosBOZBcosejsin%+(35|n9;sm39jcos3e} ) 3ms;n46

; _ 4y 2 .2 2 .2 _oy2
:>sm49—3—m = (X“+y +2x)(x +y —x)_2y
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1 1
8. Ift denotesthe n"term of anA.P.and to = a ty = 5 then which one of the following options is a root of the equation

(p+29-3rx2+(q+2x—=3p)x + (r+2p—-3q)=0?
(A) B) t € t D) t

Pq q

Ans: (A)

Hint : Sum of the coefficients of the given quadratic equation is equal to zero. Hence x = 1 is aroot of the equation.

thg =t +(pq—r)d
1

1

1 1.1

_—+pa-n[2) 1 a-1
a 9 q

q-p | =

Hence option A is correct

9. Consider the sequence of numbers (1, 2, 3, ....., 13). Aperson choose three numbers at random from the sequence.
The probability that the chosen three number form an A.P. is

(A) 2t (B) 18 ©) 2 (D) =
157 143 180 163

Ans: (B)

Hint: {1,2,3, ... 13}

1<d<6

AP=1+3+5+7+9+11=36

36 18
Required probability = 13~ = 742
q P Y= ¢, 143

1+ X . .
10. If f(x)= T and A is a matrix such that A® = 0, then f(A) =

(A) 1+2A+2A (B) 1+2A+A? C) 1-2A+A? D) 1+A+A2
Ans: (A)

Hint:f(x)=t—x=(1+x)(1—x)‘1=(1+x)(1+x+x2+x3+ ...... )

fx)=(1+x+x2+x3+ ... Y (X +x2+x3+ )

f(x)=1+2x+2x2+2x3+ ........
f(A)=1+2A+2A?, (asA*=0)
11.  Which of the following statements is always true ?

1
(A) If f(x)is decreasing, then 77 is increasing

f(x)
1
(B) If f(x) is decreasing, then ﬁ is also decreasing
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(C) If both fand g are positive functions such that fis decreasing and g is increasing, then a is a decreasing

function

(D) If both fand g are positive functions such that f is increasing and g is decreasing then a is a decreasing

furnction
Ans: (C)

Hint: f(x)> 0, g(x)>0, f'(x)<0,g(x)>0

100 - FO900-g(0 100 _

Leth() = g(x) %(x)

= h(x) is decreasing

1 1

12. If 0<oc<[3<y<£, then the equation —+ — + — =0 has
2 X—s8ina X-sinf x-siny
(A) real and unequal roots (B) imaginary roots
(C) real and equal roots (D) rational roots

Ans: (A)

Hint : Let sina = a, sinf = b, siny=c¢

L _ (x=b)(x—c)+(x-a)(x~c)+(x-a)(x-b)
x-a x-b x-c (x—a)(x=b)(x-c)

Letf(x)=(x—b)(x—c)+ (x—a) (x=cC)+ (x—a)(x—=Db)
f(a)>0
f(b) <0
f(b) >0
= 2 real and unequal roots
13. On the set R of real numbers the relation p, defined by xpy (x,y € R ) iff
(A) [x—y|<2is reflexive but neither symmetric nor transitive
(B) [x]>=yisreflexive and transitive but not symmetric
(C) x> |y|istransitive but neither reflexive nor symmetric
(D) x-y<2isreflexive and symmetric but not transitive
Ans: (C)
Hint: (A) |x-y| <2is symmetric
(B) |x| =y is not transitive
[-- |b| > aand |c| > b together do not confirm |c| > a]
(C) Correct
(D) Not symmetric

[a—b <2 does not confirm b —a < 2]

Corporate Office : AESL, 3rd Floor, Incuspaze Campus-2, Plot-13, Sector-18, Udyog Vihar, Gurugram, Haryana 122018, Ph (0124) 4168300
)



WBJEE - 2026 (Answers & Hints) Mathematics

f(x)

14. If I%ﬁ:jmodx = _f(—xzmo +¢, where f[ﬁj = 1; then the number of solutions of the equation 5 = {x}
cos?1% x (9(x)) 4 9(x)
in [0, 2x] is/are (where {-} represents fractional part function)
(A) 3 B) 1 € 0 D) 2
Ans: (C)

dx

. cosec?x —2010
Hint: j—

Cos2010 X

= J'coseczx -sec?% x dx — 201 Oj'sec2010 X dx
TJ f

=-sec??% x cotx + j2010 .sec?%% x.secxtanx cot xdx —2010jsec2010 x dx
= —sec?'% cotx + ¢

cotx re g )
=——>g10 , f(x)=cotx
COS2010 X ( )

g(x) = cosx

={x! = cosecx ={x i
g(x) { } { } No solution.

2

15. If the locus of mid point of any normal chord of the parabola y2 = 4x is x -\ =i2+y—, where 2, u, v e N, then
Yy A%

(A +p+v) equals to
(A) 8 (B) 16 (C) 10 D) 17
Ans: (A)
Hint: Equationof AB:T=8, =ky-2(x+h)=k*-4h

=2x—ky-2h+k®=0 — (1)
asitsanormal :y = —tx + 2t +

S>tx+ty-2t—-12=0 —(2)

t 1 2t 2 1 2+t

equating (1), (2) ==—=— =—, —=
quating (1) (2) 5 =2 = 5 12 k'2 2h—kK2

— 2h-k?=4+2t> = 2h—k? =4+2.i2
K M(h, K)
:>2h—k2—4—%=0 :>2h—4=%+k2 \L
k k B y2:4x

4 y2
solocusisx_2=y—2+7 u=4, v=2,1=2 A+p +v=8
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. Kr
16. The true set of values of ‘K’ for which SIn 1[mj = 5 Mmay have a solution is
11 11
52 292 ©) [2,4] ©) [1.3]
Ans: (D)

Hint: 1+0<1+sin0<1+1

S;<1

1
2 1+sin0

sin™’ % < sin‘1[ J <sin™

1+sin% 0

.- sin~ ' X is increasing function

=1<k<3

17. Amapping is selected at random from all mappings f: A — A, where set A={1,2,3.. ., n}. If the probability that the

3
mapping is injective is 32 then the value of nis

(A 8 B) 14 C) 3 D) 4
Ans: (D)
Hint: Number of function =n"

Number of injective function=n!

o3
nn 32

nl 24 24 3
for n=4 =

o 4% 256 32
18. LetA=[a, «)denotes the domain, then f: (a, oo) — B, whichis defined by f(x) =2x3 —3x? + 6 will have an inverse

for the smallest real value of ‘a’ if
(A) a=0,B=][6,x) B) a=2,B=[10, x) (C) a=1,B=[5, ») D) a=-1,B=[5, »)

Ans: (C)
Hint: f(x)=2x3-3x2+6
f'(x) = 6x2—6x = 6x(x — 1)
.. f(x) is monotonically increasing in x  [1, )
- f(x)isinvertibleinx € [1, ©)
~a=1 f1)=2-3+6=5
s forxe[1,o) f(x)e[5, «)

.. Range = Codomain of f(x) is [5, =)
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19. If a = lim cos®"x, (x=nn) and b = lim cos®"x, (x = nx), then numerical value of the area of the triangle whose

n— n—oo

vertices are (a, b), (-2, 1)and (2, 1) is

1
(A) 2 B) 4 C) 1 O 3
Ans: (A)
Hint: A= Lt cos®x, x=nn
n—o
X=ng .. cosx=x1 .. cos*x=1 ..a=1
if x#nn cosx e[-1,1) .. cos*x € [0, 1)
Lt N

n—s o COS*"x=0

.'.a=1,b=0 (_2’1) (2’1)

Area of the triangle formed by (1, 0), (-2, 1), (2, 1)

) (1,0)
=—><4><1=2
2

20. The position vectors of two adjacent sides QA and QB of arectangle OACB are 3 and p respectively, where O is

— — \2
the origin. If 16 |axb |= 3 (| al+|b |) and 6 be the acute angle between the diagonals OC and AB, then the value of

tang'
5 |is

1 1
A 3 (B) 3 © 3 D) 1
Ans: (A)
Hint: B C
alb
0 a A
|§x5| —|absinZ| =|ab]| =|5|-|5|
2

given 16ab =3 (a+ b)?

3a2—10ab + 3b2=0

(@a—3b)(3a—-b)=0

sa=3M, b=}

We can take a = 3i, b = j angle will be same.

~OC=3i+] AB=3i—j

(3i—j)-(3i+j)
V10410
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21. The point of intersection of x5 =px3 and Fxb=axb,where 3 =i+ and b=2i—k is
(A) 3i+2j+k B) i-j-k ©) 4i+2j-k D) 3i+j-k
Ans: (D)

Hint: L,:Txa=bxa

L2 FXBZEXB
(T —5)><5=0
T=a+pb

=(i +j) + p(2i k)

_ x-1 y-0 z-1

.. Point of intersectionis (a, 1, —1)

x-2 1-0
fromL, : 1 =—1
x=3 =>a=3

.. Point of intersection is (3, 1, —1) or 3i+j—k

n
22. leta,a,a,...areinGP.suchthatn>m,a >a_anda,+a =66,a, a_, =128.If Zar =126, thennis
r=1

A M B) 8 (C) 6 (D) o4
Ans: (C)
Hint: a +ar"'=66

. = . -2 =
a,~a _,=ar-ar?=128

aZr"" =128
a 1128
1 a,
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128 _
a4

a|+ 66

a? —66a,+128 =0

=a, =2,64.

As it is increasing G.P.

La=2 .2+2m'=66 o.r"'=32
a,ta,*...+a

—a,- r:_"11 ~126

=>rM-1=63(r—-1)
32r—1=63r—63

=31r=62 =r=2

na, =2, r=2andr'=32 2M=32 =n=6

2 2
23. The minimum length of intercept on any tangent to the ellipse XT +y? =1 cut by the circle x2+ y2=25is
(A) 6 B) 9 Cc N (D) 8
Ans: (D)

Hint : Equation of tangent
xcoseersme=1 B
2 3 M
3x cosb + 2y sinb = 6
Yy \ A
distance from origin

6 6
d= =
J9c0s20+4sin0 4 +5cos20

d is maximum then chord is minimum

Length of chord AB = 2AM = 2,/25-d?,, =2:/25-9 = 8

24. Intercepts of the plane -n = d(;t 0) on the coordinate axes respectively are

)
d

410
d

d
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.. Equation of the plane

ax+by+cz=d

X Y

AT A

o<
=<
o &~

Now i-A=a,j-n=b,k-fi=c
d
. Xintercept= =—
i-n
d
y intercept = ——
J-n
d

z intercept = P

25. The general solution of the equation sin'®x — cos'x = 1 is

(A) {2nn+g:nel} (B) {nn+£:nel} (C) {nnig:nel} (D) {2nn—g:nel}

Ans: (C)

Hint: Sin'x — Cos'x =1
Sin'%x <1 and Cos'x >0

- Sin'%x =1, Cos'®x =0

.'.x=nni£
2
3d-a a-b a-c
26. Ifd=i+j+kb=i—]+k ¢=i+2]j—k thenthevalueof [b-a b-b b-|isequalto
¢-a ¢-b ¢-¢
A) 64 B) 0 C) 14 D) 16
Ans: (D)
3d-a a-b a-c
Hint: b-2 b-b b-¢
¢-a ¢-b ¢-¢
=[a b c]?
11 1F p o of
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X 15
27. Number of elements in the range set of f(x) = | 7= || = |, for all xe(0, 90); (where [.] denotes the greatest integer
15 X

function) is
Ans: (C)
X 15 X
Hint : forx € (0, 15) f(x) = {EH—7}= O<E<1
forx € [15, 30) fx)=1x-1=-
for x € [30, 45) f(x)=2x-1==
for x € [45, 60) f(x)=3x-1=—
forxe[60,75) f(x)=4x-1=-+4

forx € [75,90) f(x)=5x-1=-5
.. Range of f(x) for x € (0, 90) is {0, -1, -2, -3, -4, -5}
.. Number of elements in Range of f(x) is 6.

28. Let10BagsB,, B,,...,B, which contains 21, 22,..., 30 different articles respectively. Then the total number of ways to
bring out 10 articles from a Bag is

(A) 31020 + 21C10 (B) 31020_ 21C10 (C) 30020_ 20(:1
Ans: (B)

Hint : Number of ways is
4C,,+#C  +2C, +...+ ¥C
=2C, +%C, +%#C, +..+¥C, -
= 31(:11 _ 21(:11 = 31(:20_21C:1

29. Letdomain and range of f(x) and g(x) is [0, «). If f(x) is an increasing function, g(x) is a decreasing function, h(x) =
f{g(x)}, h(0) = 0 and p(x) = h(x®— 2x2 + 2x) — h(4), then for all x (0, 2)

A) px)=-3 B) px)=0 (C) 0<p(x)<-h(4) (D) 0<p(x)<-h(4)

O) C,+7C,

0

21C

1

0

Ans: (C)

Hint : f(x) is increasing, g(x) is decreasing

d
" g fx) =T(g(x))g'(x) < 0

. h(x) =f(g(x)) is decreasing
y = x3—2x2 + 2x

dy
dx
.. yisincreasing in (0, 2)
y(0)=0,y(2)=4

(¥(2)) < h(y(x)) < h(y(0))

(4) < h(y(x)) <h(0)

0 <h(y(x)) —h(4) <h(0) —h(4)
0<p(x)<—h(4) - h(0)=0
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30. Consider the following ellipse :
X2 . y2
f(K2 +2K+5) f(K+11)

major axis coincides with x-axis is

=1, where f(x) is a positive decreasing function. Then the value (values) of K for which the

(A) =-5 B) Ke(-3,2) C) Ke(-7,-5) D) K=2
Ans: (B)
Hint : x* + y*

f(K2+2K+5) fK+11)

as major axis is along x axis
S f(K2+ 2K+ 5) > f(K+ 11)
S K2+ 2K+ 5 <K+ 11 -+ f(x) is decreasing
>K2+K-6<0=(K+3)(K-2)<0
e (-3,2)

d
31. The solution of the differential equation 2x2y d_i = tan(x?y?) — 2xy?, given y(1) = \/g is

(A) sin(x?y?) = e (B) sin(x?y?) = 2V
©) cos[g + x2y2j +x=0 D) sin(x?y?) =1
Ans: (A)

. 2 (dy _ 2,2 2
Hint : 2x y[d—x _tan(x y )—2xy

= (2x2y (d_yj + 2xy2j = tan(xzy2 )
dx

= d(x2y?) = tan(x?y?)dx

:>I ( ) jdx

tan(x y )

= Zn‘sin(xzyz)‘ =X+C

= sin(x?y?) = ex*°c

= Asy(1) = \/g; sin(gj = e'*

=1=e";c=-1

= So sin(x2y?) = e**
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(\/x+2 xj(\/‘l XV2 - xj

32. I 3/1—x dX;(X€(0,1))=
1 3 1 1
A) 22x+c B) 24x+c C) 23x+c D) 26x+c
Ans: (D)
(%/X+ﬂj(§/1_Xﬂj
Hint: J' dx x € (0, 1)

i3/1—x2

mzz—;.e/(_mm)z _ Z(FJz—j

26I x 42~ Xd-2(63] \/\/;d

11 1

=23 6.x4+c=26x+cC

33.

Consider the function y = f(x) defined implicitly by the equation y*— 3y + x = 0 on the interval (—

o, —2) U (2, ). The

area of the region bounded by the curvey =

f(x), the x-axis and the linesx = a, x = b, where—co<a<b<-2is

b b
(A) jx—dx—bf(b)+af(a) (B) jx—dx+bf(b)—af(a)
23((f(x))" - 1) 23((f(x))" 1)
©) ‘T X —bf(b)+af(a) ©) —T XX, bf(b)-af(a)
23((f(x))" - 1) 23((f(x))" - 1)
Ans: (D)
Hint: y*—3y+x=0, g(x) =f"(x) X
gof(x) = f(b)
g'(f(x)) f'(x) = 1; g'(f(x)) = ()
GEN= =
3(f2(x)—1) f(a)
b b X< a b > X
x dx
jf dx+j (Z(X)—1)
a a v
y!
(b)-af(a)
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b b

xdx
f(x)dx =| -| ————=+bf(b)-af(a)
£ ;[3(f2 (x) —1)
34. The total number of polynomials of the form x® + ax2 + bx + ¢ which is divisible by x? + 1, where a,b,c {1,2, 3,01 0}
is
(A) 120 (B) 45 (C) 10 (D) 15
Ans: (C)

Hint: x®+ax?+bx+c
c
X(x*+b)+alx*+ )

c
-~ b=1and [—J=1
a

So a = c. Hence total 10 polynomials can be made.

15
. . . X+1 x—1 .
35. The term independent of x in the expansion of 5 r - 3 is equal to
x3-x3+1 x-x2
(A) 5105 (B) 5005 (C) 1365 (D) 105
Ans: (B)
15
_ X+1 B (x-1)
Hint: (X2/3_X1/3+1) (X_X1/2)
1/3 1 -1/2 «/_ 1 15
((x + )—(x) ( X + )
3 1)'° TR
XCHA)-A-—| =|x"7"-——
(b et) 1) <[]
15-r
15 (1
Cr.(x) 3 ( J
( ) Xr/2
15_,«_L 30-2r=3r
3 2 5r =30 r=6
So 7th term :

(*°Ce ) =5005

~ tan(n[x - n])

36. For areal numbery, consider (y) denotes the greatest integer less than or equal to y. If f(x) = , then

1+[x]2
(A) f'(x)existsforallx (B) f'(x)doesnotexist  (C) f'(1)=§ D) f'(1)=_%
Ans: (A)
Hint: f(x)zw

1+ [x]2
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So f(x) =0 Hence f'(x) exists for all x e R

As integral multiple of =.

2013 2013 2013
37. If j;( > %J( I (XZHZ)JdX:%K 1l (1+r2J_K2]thenKis

=1 X~ +r r=1
2013(2014)(4027)
5 (B) (2013)%3 (C) (2013)! (D) (2013!y
Ans: (C)
) 1(2013 2013, ,
Hint: J.O(;‘mJ rl;[1 (x +r )dx

% (;dix[( 2 +‘I)(x2 +22)(x2 +32) ..... (x2 +(2013)2)dx}

_ %[2ﬁ3(1 +r2 ) ~ (201 3!)2]

r=1

Then the value of K=(2013!)

X . a
38. The least positive value of ‘a’ for which the equation J.o (t2 - 8t+1 S)dt = xsm; has a solution is

Ans: (A)
Hint: I:(t2—8t+13)dt=xsin[;j

3 2
{X——BX—+13X1 = xsin[ij
3 2 X
2
X = o[x——4x+13J=sin[ij
3 X

(x2 —12x + 39) _ 3sin[;j

= (x—6)2+3=3sin[ij
X
Sox=6
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39. Letall the points on the curve x2 + y?— 10x = 0 are reflected about the line y = x + 3. If the locus of the reflected points
is in the form x2 + y2 + gx + fy + ¢ = 0, then the value of (g + f + ¢) is

(A) 38 (B) 28 C) 28 (D) -38
Ans: (A)
Hint: x2+y?2—10x + 25=25

(x—5)2+y?= 5

Any point on it (5 + 5 cos 0; 5sin0)
Let the reflected point be . (a.,3)

a-5-5c0s0 B-5sind —Z(5+5c0s0-5sin6+3)

1 -1 (1)

a—-5-5cos0  B-5sinbd

=(-5cos0+5sin0-8)

1 -1
o =-3+5sin0 B— 5sirf0 =5cos0— 5sin0 +8
(4+3) _gino...... (1) [B—;B}cose ..... )
from (1) and (2)

=5 -
X2+y?+6x—-16y +64 +9-25=0
x2+y2+6x—16y +48=0

g=6, f=-16,c=48
(g+f+c)=(48+6-16)=38

>(+1)<3+2x—x2)

|
40. Theequation | x+1[ =(x-3)| x| has

(A) nosolution (B) two solutions (C) unique solution (D) infinite no. of solutions
Ans: (C)
TP, log (3+2x—x2)
Hint: |x+1| (x+1) =(x—3)|x|
If x >—1 then only the equation is valid.
(3+2x—x2)=(x—3)|x|
If x €(-1,0) then

=3+ 2x —x2=-x2+ 3x
= x = 3 Not accepted

If x>0 then
=3+ 2x —x*=x*-3x
=2x*-5x-3=0

=2x*-6x+x-3=0

-1 -1
=(2x+1)(x-3)=0 X =5 3 But x= > not accepted so only one soln.
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41. If the domain of f(x) is (0,1), then the domain of y = f(e*) + f(In|x|) is

(A) [—1—%} (B) [é@ ©C) (-e-1) D) (-e-1)u(1e)
Ans: (C)
Hint: Domain of f(x)is (0,1)

f(e) +f(Inlx])

As,0<ex<1 O<In|x| <1

So—oc <X<0...... (1 1<[x|<e

xe(-e-1N)u(le) ... (2)
from (1) and (2) are get domain of the f(x) is (—e, —1)
42. The number of 3-digit numbers we of the form xyzwithx <y,z<yand x =0 is

(A) 284 (B) 240 (C) 44 (D) 270
Ans: (B)
Hint : X<y:z<y Xyz
Number of options
y=9|x—->8 y—->9
y=8| x=7 y=8
y=7|x=6 y=7
y=6|x=5 y=6 Total number = 240
y=5 X=4 y=5
y=4| x=3 y=4
y=3|x=2 y=3
y=2 X=1 y=2
y=1

43. SupposeAis denoted the set of all numbers between 1 and 700 which are divisible by 3 and let B is denoted the set

of all numbers between 1 and 300 which are divisible by 7. If C={(a,b)| a< A,b eB,a#b anda+ b =even number},
then order of C is

(A) 4879 (B) 4789 (C) 6789 (D) 9876
Ans: (A)
Hint: Whenboth ‘a’and ‘b’ even then the number of cases

7001 13001 _ 416212436
6 || 14

When both ‘a’ and ‘b’ odd then the total number of cases

(o5
3 7
= (117) x (21) = 2457

Now the caseswhena=>b
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300
— =14
So { 1 }

So total number of elementsin C

= (2436 + 2457 — 14) = 4879

44. Letus define the power of a matrix A as the maximum m e Z* such thatA™ = |. For two matrices Aand B if A5 = | and
ABA-" = B2, then the power of the matrix B is between

(A) 20and?24 (B) 28and32 (C) 36and40 (D) 4and8

Ans: (B)

Hint: AS=1.(ABA")=B?
(ABA-" ABA™") = B*
(AB2A-") = B*
A(ABA") A" = B*
(A*BA™) = B*
from induction put k = 5 we get that
ASBAS = B
.. B=b* Power of B = 31

45. |If for two real numbers a, b with |a| <1 and |b| <1,
1. sin'a+sin~'b (sin’1 a+sin” b)2 (sin’1 a+sin” b)3 ~ 2(8-3n)

o + + Fom—
3 4 16 64 3(16 +3n) then the value of

sin‘1(am+b\/§) is

2(32+15m) -n 3n 1 =«
Ans: (B)
1 (sin"a+sin"'b) (sin’1a+sin’1b)2 (sin’1a+sin’1b)3 2(8-3n)
Hint: -+ + + to=
3 4 16 64 3 (1 6+ 371:)

sina+sin'b) (sin"a+sin'b) (sin"a+sin"b) 2 2(8-3n)
1+ + + +od-—=———
4 4 4 3 3(16+3n)

(sin‘1a+sin‘1bJ (sin‘1a+sin‘1bJ2 {2(8—371) 2}
1+ + +oa=| —=

= +_
4 4 3(16+3m) 3
1 _2 8-3n+16+3xn
1_sin‘1a+sin‘1b 3 16 +3n
4
4 2 24

4—(sin"'a+sin'b) 3(16+3n)
Corporate Office : AESL, 3rd Floor, Incuspaze Campus-2, Plot-13, Sector-18, Udyog Vihar, Gurugram, Haryana 122018, Ph (0124) 4168300
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4— [sin‘1 (a)+sin™ b] _16 Z 3n

—[sin‘1 (a)+sin™ (b)] _3n
sin”'(a)+sin”(b) = (ﬁJ
sin”’ (am + bm) = —i—n

The value of the expression is sin™ (ax/‘l -b® +by1-a° ) = —%

Il m n
46. Letdet A=jp q r
I

f(Il-m)3?+(p—-q)?=9,(m-n)2+(q-r)>=16, (n—1)?+ (r—p)? = 25, then the value of (det A)?is

(A) 169 (B) 144 C) 121 (D) 100
Ans: (B)

A(l, p)
Hint:

B(m,_c|1) C(n,r)

AB:\/(I—m)2+(p—q)2 =3

BC:\/(m—n)2+(q—r)2 =4

AC = (n—l)2+(r—p)2 =5

Or, (AABC)=%><3><A/=6

or, 2(arAABC) =12
|[det Al?=122= 144
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1 3
47. Letf: (0,1) — (0,1) be a differentiable function such that f'(x) #0 v x € (0,1) and f(;j = % Suppose  forall x,

[V1-(f(s))ds —[{1-(f(s))’ds
lim2 0

f-f()

1
= f(x)_ Then the value of f(zj belongs to

() {V7.V6) ®) 44

%) ) )
22 © |42 © 1373

Ans: (C)

[V1=(f(s))ds —[ {1 (f(s))’ds
Hint: |im2 0

R R

\/1—y2+%=1
= J1-y? _3
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9 7
2:1——:—
=Y 16 16

J7

=+ —
y 4

48. If ‘@’ isaninteger lying in [-5, 30], then the probability that the graph of y = x? + 2(a + 4)x — 5a + 64 lies above the x-
axis is

(A) B =5 ©)

o) J =N
©O©|N

3
O

Ans: (C)
Hint: y=x?>+2(a+4)x—5a+ 64
N

y

D < 0 (should be)

><\/

(0, 6)

= 4(a +4)2—4(64 —5a) < 0
= a’+8a+16+5a—-64<0
= a?+13a-48<0

+ - ot

-16 3

(~16, 3)
)

ac
n(s) number of integers = 36 = n(s)

(
n(E)=8

8 2
®=3%"9

49. Consider a square ABCD of diagonal length 2a. The square is folded along the diagonal AC so that the plane of AABC
is perpendicular to the plane of AADC. In this case the shortest distance between AB and CD is

2
= ® 5 © 7 o e
Ans: (A)
Hint: A=(-a, 0, 0), C=(a,0,0)
B be y axis
A(-a, 0, 0) B=(0,a,0)

i=(B-A)=(a30)x(110)

Equation of line CD — (a, 0, 0)and D (0, 0, a)
DRofCD(-1,0,1)
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(i -5)x(U-v)

(S.D.)= |U><\7|

(r,—r,)=(c-a)=(2a,0,0)

2a 0 0
110
s[):&:z_a
VR N3

1-x? p
50. If ( X ) =0 X —+C; o, B,y € R and Cis constant of integration, then o.: 8 : y will be

\/;\/(1+x2)3 (1+X2)‘

Ans: (A)

(1—x2)dx xB

= —+C

Hint: J‘\/;\/(1+x2)3 B (1+x2)/

" (1—x2)dx [):2—1de
J-\/;\/XT\/U(+ xja i '[—

Let 1+x=t2
X

(—X—L + 1de = 2tdt

—2tdt dt
..|=jt—3=2jt—2
_2_ 2
Tt 1
X+ —
X
1=2 &
X2 +1
1 1
=2 B=— y=—
a=2B 50 175
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CATEGORY -2 (Q.51 to 65)
(Carry 2 marks each. Only one option is correct. Negative marks : —%)

51. Let a=(x,y,z) be the vector with |é|=2\/§, which makes equal angles with the vector 5=(y,—22,3x) and

C= (22,3x,—y) and is perpendicular to the vector a=(1,—1,2) . If the angle between 3 and the unit vector ] is

obtuse, then 3 is

A) (2,-2,-2) (B) (-2,-2,2) €) (-2,2,-2) D) (2,-2,2)
Ans: (A)
Hint: |a|=2\/§

a=(xYy,2) b = (y, -2z, 3x) c =(2z, 3x, —y)

d=(1,-1,2)

ad=0

X—y+2z=0---mmm- (1)

Since, |b| =|c|= \y* +9x* +42°

Therefore,

ab=ac

Xy — 2yz + 3xz = 2zx + 3xy — zy
0= 2xy + yz — zx

ZX —yz = 2xy
Z(x-y) = 2xy
Ly
z
From....(1)
2ﬂ+22=0
z
Xy = =z2
Again put,y = x + 2z —-z-y+2z=0
X(x + 2z) = —z2 y=z
X2+ 2zx+722=0 Hence, a = (-z, z, 2)
(x+2)*=0 lal = 2.3
3z2=12
z=4%2
ifz=2
(-2, +2,+2)
Ifz=-2
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52. LetA A, ..., A, are six sets, each with four elements and B, B,, ...., B, are n sets, each with two elements. Let
S= A1u A2 u....uA6 = B1uBzu...uBn.

Given that each element of S belongs to exactly four of the A's and to exactly three of the B’s. Then n is
(A) 12 B) 24 (C) 6 D) 9

Ans: (D)

Hint: A — 6 sets — 4 elements

B, = nsets —» 2 elements

-5
4] 13
- (2a)=3x6

.a=9

53. Afigure is bounded by the curvesy =x2+ 1,y =0, x =0 and x = 1. The point at which a tangent should be drawn to
the curve y = x2 + 1 for it to cut off trapezium of the greatest area from the figure is

15
A (1,2) B) (-1,2) ©) [E’ZJ ©) (©,1)
Ans: (C)
A y = X4 1 B
o A
gn &
(0, 1) 0
Hint: i S
int /O c ,X
x=1 @) C
area of trap

Let point be (a, a2 + 1)

dy

=20
dx

X=0

Equation of tangent: y — (a?+1) = 2a(x—a.)
y=2ax—-o?+1
ar(trap) = %(OA + BC) xOC = %(OA + BC)
1

= E(Zoc—oc2+‘|—a2 +‘I)

fA)=a—a2+1

. 1
for maximum o. = 5

oint 1§
P >
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54. The ends A, B of a straight line segment of constant length ¢ slide upon the fixed rectangular axes OX, OY
respectively. If the rectangle OAPB completed, then the locus of the foot of perpendicular drawn from P to AB is

(A) x2+y2=c? (B) x23+ y23 =28 ©) Ix + \/; — \/E (D) xy = c?
Ans: (B)
B P(a, b)
(0,b)
Hint: Q (h, k)
0] A(a,0)
AB? = C?
OA?2+0B2=(C?
= a?+b?=c? - (i)
Mg X Mpg = —1
0-b k-
> ——=-1
a-0 h-a
= ah—-bk=a?+ b?--—----- (i)
h k
h Kk
5 + b (iiii)
Solve (ii) & (iii)

h2/3 + k2/3 = 02/3

55. Let 1 lies between the roots of the equation y2—my + 1 = 0 and [x] denotes the greatest integer function. Then the

ax Y
value of X2 +16 is

(A) 5 (B) 4 €) 0 D) 1
Ans: (C)
Hint: Let, f(y) =y?—my +1

-» 1 lies between roots

f(1)<0

1T-m+1<0 = m>2

+AM=>GM.

x| +16
| |
2

> 4|x|
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4x| 1

=>0<———<—
x2+16 " 2

4|

30<2—
|x| +16

A
|x|2 +16

56. Letf(x) be atwice differentiable functionin [1, 3]and f(1) = f(3). Further if |f"(x)|<2, then for all x in [1, 3]
(A)  IF(x)I=4 (B) If(x)|<1 ©€) IF(x)>2 D) IF(x)l<4

Ans: (D)

Hint : - f(x) is twice differentiable in [1, 3] and f(1) and f(3)

..According to Roll’s theorem

ce (1,3)

Such that f'(¢c)=0

Now according to L. M. V.T

f'(x)-f'(c)
X—C

--f'(c)=0

f(x)=1"(d) (x—c)

~fr(x)<2

and x,c e (1, 3)

Lx=cl<2

~f(x).(x—c)|<2.2=4

~f(x) <4

57. The quantities a,, a,, a,, ... form an infinite decreasing G.P. If a, = 1, then the common ratio of the progression for
which the expression 6a, — 16a, — 3a, + 12a, is at a maximum is

=f"(d) whered e (1, 3)

1 1 1 1
™ 5 ® - © 3 © -
Ans: (B)

Hint: 6a,—-16a, — 3a, + 12a,
f(ry=6r*—16r*—3r2+ 12r

f'(r) = 24r® - 48r2 — 6r + 12
f'(r)=6(4r*—=8r2—r + 2)

for maximum and minimum
fnN=0=4r2(r-2)-1(r-2)=0

=r=2,r=1%
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v, v, 2

r =% is a point of maximum

S

&
<

1
~.f(r) will be maximum atr = 2

58. If f be a real valued function defined for all real numbers x such that for some fixed a > 0, it satisfies

1
f(x+a)= >+ F(X) - (f(X))ZVX , then f(x) is periodic with period

™ a ®) 4 © 3

Ans: (D)

Hint : f(x+a) = %+ V(X) = (f(x)*vx

2 17 1
(f(x+a)—%)2=f(x)—(f(x))2=_{(f(x)) —2.%+%—ﬂ= —Kf(x)—zj —Z}

[f(x+a)—%j +(f(x>—%] ST

Putx=x+a

(f(x+2a)—%j +(f(x+a)—%j =g (2)

(2)— (1), we get

[f(x+2a)—%j —(f(x)—%j -0

f(x + 2a) = f(x)
Hence period is 2a
Definition of period f(x + T) = f(x) v x where T is the smallest positive value.

59. Four natural numbers selected at random are multiplied together, then the probability that the digit in the unit’s place
in the productbe 1, 3, 7or 9 is

16 18 4 5
(A) 25 (B) 25 ©) 25 D) 25
Ans: (A)

4
C
Hint : Required probability is n =
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f(b)

60. Letf(x) be areal valued function which is monotonic and differentiable. Then for any reals aand b, I 2x {b - f_1(X)} dx =
f(a)

b

(fz(x)—fz(a))dx If(x f(a dx ©) Ibfz(x afz(a (D) bf2(b)+f'(a)

a

(A)

O C— T

Ans: (A)

f(b)

Hint : jzx{b—r%xﬁdx

f(a)
Let x = f(t)
dx = f'(t) dt

jzﬂt {b—t}f'(t)dt

T2ﬂ0ﬁﬂﬂb—tﬁt

by using integration by part

[0 -t)(Ft)? f““
—(b—a)(f(a))*+ I(f(t))zdt
—(f(@) ,:[dt + Z(f(t))zdt
,:[Hf(a)f +(F()P)et
I{(f(x))z ~(f(a))*ydx

61. Tangentata point P, (other than (0, 0)) on the curve y = x* meets the curve again at P,. The tangent at P, meets the
curve at P, and so on. Then the abscissae of P, P,, P, ..., P_form

1
(A) anA.P. with common difference 1 (B) anH.P. with common difference 5
(C) a G.P. withcommon ratio 2 (D) a G.P.with common ratio (-2)
Ans: (D)

Hint : Let (a, a®) be any point on the curve y = x3
Tangent Equation at P(a, a®)

dy

(y —a®) = 3a%(x—a) dx (o) = 3a’
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y=3a%x—a)+ad

Since tangent meets again the curve
x3=3a?(x—a)+ad
x3—a®=3a?(x—a)
(x—a)(x*+ax+a?-3a?)=0

s X=a x=-2a

~.P,(-2a, (-2a)°)

y — (-2a)® = 12a? (x + 2a)

x3 + 8a% = 12a% (x + 2a)

(x +2a) (x2—2ax + 4a?) =12 a? (x + 2a)

LoX=-2a x2—2ax—-8a?=0
= X=-4a

~.P,(-2a, 4a)

and soon

62. The equation x® + 5x2+ px + g = 0 and x3+ 7x?+ px + r = 0 have two roots in common. If the third root of each equation
is represented by x, and x, respectively, the GCD of x,, x, will be

(A) 3 B) 1 C) p D) 2
Ans: (B)

Hint: x3+ 5x2+ px+q=0 ........ U]

X2+ 7x2+px+r=0......... (1

roots of equation (1) be a., B, x, and roots of equation (ll) be a, B, X,
af +Bx, +oax, =P ...(lll) [from (I)]

af + Bx, +ax, =P ....(IV) [from ()]

~.from (i) and (IV)

(o + B)X, = (o + B)X,

X #EX,

Loat+tpB=0

from (1)

atB+x, =-95

X, ==95

Similarly x, =-7

G.C.D1
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17 2
63. Leta, b, c be non-zero real numbers, such that I(1 +cos? x)(ax2 +bx +c)dx = j(1 +cos® x)(ax2 +bx + c)dx , then
0 0
ax?+ bx +c=0has

(A) nosolutionin(0,2) (B) atleastonerootin(1,2)(C) twoimaginaryroots (D) tworootsin (0, 2)
Ans: (B)

Hint : J1(1 +cos® x)(ax® +bx +¢)dx ='2[(‘I +cos® x)(ax® +bx +¢)dx
0 0

f(x) = 'x[(1 +cos’ t)(at” +bt+c)dt
0

f(1)=0,f(2)=0
According Rolle’s theorem there will be at least one root of f'(x) in (1, 2)
- f(x)= (1+ cos®k) (ax?+bx +c)=0=ax?+bx+c=0 [--1+ cos®x=0]

64. LetZ,, Z, be the roots of the equation Z> + pZ + q = 0, where the coefficients p and g may be complex numbers and
alsoletA, Brepresent Z,, Z, respectively in the complex plane. If ZAOB = a0 and OA= OB, where O is the origin,
2

p 200
then the value of ?SGC 25 will be

3
A 7 ®) 7 C) 4 D) 1

0 ——> AZ,)

Z, i -
Z1—e" =cosa+isina
ZZ

ZZ —io P ol
—2 =g =cosa —isina
Z1
2
p_2= (Z1+Zz) =Z1 é+2
q zZ, Z, Z
=2coso+?2
2
P _4cos?®
q 2
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2
P sec?®o4
q 2
65. Letg(x)=ax + b, where a <0 and g is defined from [1, 3] onto [0, 2]. Then the value of cot(cos™(|sin x| + |cos x|) +
sin~' (—|cos x| —|sin x|)) is equal to
(A) 9(2)+9(3) (B) 9(2) ©€) 90 D) g(1)+9(2)
Ans: (C)
Hint: g(x)=ax+b
g(x)=a<0

Therefore, g is decreasing function

2a=—

Sg(x)=-x+3

Given that,

cot (cos™ (|sin x | + |cos x]|) + sin~' (—|cosx| — |sinx])
Takex =0

= cot (cos™'(1) + sin™'(—1))

= cot (cos™1 —sin™"1)

= cot (cos™" cos 0 — sin™' sin %)

= cot (0 — g)
= cot (—gj
=0

Since,
g@3)=0

Hence (C) is correct Ans
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CATEGORY - 3 (Q66 to Q75)
(Carry 2 marks each. One or more options are correct. No negative marks)

2n 2n b
66. If Zar (X —2)r = Zbr (X - 3)r and a, = 1vk > 1, then the value of 2n+1g is
r=0 r=0 n-+1
® - ®) 2 © O) 1
2 4
Ans: (D)
2n . 2n r bn
Hint : Zar(x—Z) =Zbr(x_3) ak=1VkZ1 2n+1C
r=0 r=0 n+1

2n . 2n .

Z())ar(yﬂ) =Zobry a.=1vk>1
r= r=

a=a,=.... a =1

2n

ag+ . (y+1)

r=1
coefficient of y" in (y+1)'="C_
b, is coefficient of y” on RHS

2n
b, = Z 'C, =nC +™C +™2C + + G
= | | n X

b :2n+1 C

n n+1

2n+1C =1

n+1

67. Iff(x)is differentiable forall x ¢ R and satisfies the relation

[Iz (f(x))x} + [22 (f(x))x} +o+ [nz (f(x))x}

where [.] denotes the greatest integer function, then f'(x) =

X = lim

n—ow n3
| 1 1[1-log3 1| log3x —|
A) 37Iogx (B) 3x*(I-log3x) ©) (3X){ :g X} ©) (3X){ngzx }
Ans: (C)

Hint: x lim

X—00 n3

Using x -1 <[x] < x

(P (FG)" 1) <[ 2 (F00) [ <P (1))
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<
i=1 n i=1 n3 i=1 n3
(F)" 32 () 5
T

i () n(n+f(@n+1) n _(f(x))
noo  nd 6 n~ T now nd 6

f(g)x ©2 < f(;‘)x log(f(x)) =;Iog(3x)
f(x))" L =1o X
o\ (3)) 7o) e
(F(X))* = 3x
- f'(x 1 log(3x

f(x)=(3x)* %:X_z_ g)fz )
r(x) =1 U222
)= (3x)* (1 ;zlog(3x))

68. If adifferentiable function satisfies

(x=y) f(x+y) — (x+y) f(x=y) =2 (x*y —¥°) v x, ye R and f(l) = 2, then

(A) f(x) must be a polynomial function B) f(3)=13
(C) f(3)=12 (D) f0)=0
Ans:(A.C,D)

Hint : (x—y) f(x+y) — (x+y) f(x=y) = 2(x2y —y3) Vx,y € R

(x=y)f(x+y)-(x+y)f(x-y) 2y(x+y)(x-y)

(x+y)(x-y) o (x+y)(x-y)
f(x+y)_f(x—y):
o) ey
Letx+y=u
X—y=V
2x=u+v

Corporate Office : AESL, 3rd Floor, Incuspaze Campus-2, Plot-13, Sector-18, Udyog Vihar, Gurugram, Haryana 122018, Ph (0124) 4168300
(34)



WBJEE - 2026 (Answers & Hints) Mathematics

2y=u-v

flu)_fv)_y oy

u \)

f f

(u) uzﬂ_\/:constant

u \)

f(x)—x:c

X

f(x) = x2 + cx f(1)=2 2=1+c [C=1

f(x) = x2+ x — Polynomial function
f(3)=9+3=12 f(0)=0
ra f(x)dx 3

n
. . r-1 _>
69. Letf(x)> 0 forall x R and f(x) is bounded. If 'r':rg;a (r:[)a f(x)+f(2ra-a-x) =5 where 0<a<1, thenthe

value(s) of ais/are

5 7 1 6
A ®) 3 © 4 O 3
Ans: (D)

Hint: f(x)>0 ¥xeR

L f(x) dx 3
lim > a™" e
N & (r_'[)af(x)+f(2ra—a—x) 5

By King's Rule

|o

5a=6(1-a) 5a=6-6a 11a=6 |a=

—_
—_
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70. Consider the curve x =1 — 32, y = t — 3t%. The tangent to the curve at the point t is the point t is inclined at an angle
¢ to OX and the tangent at P(—2, 2) meets the curve again at Q. Then

(A) the curve is symmetrical about x-axis (B) the curveis symmetrical about y-axis
(C) 3t=tan¢+seco (D) tangents atP and Q are at right angle
Ans: (A,C,D)

Hint: x = 1 - 32 y=t-3t

dy
dy gt _1-9t°
dx

- dt _ dy 9t®-1 ot? -1

dx _6t2 — = tan¢ =
dt dx 6t t
ot? -1 9t*+1 2x9t

tand+secd = + =3t |tan¢+secd =3t

¢ ¢ 6t 6t 6t | ¢ ¢ |
x=1-3t y=t-3t
Replace t —» —t Replace t —» —t
X' =1-3=x y' = —(t=3t%) y' =~y

Curve is symmetrical about x —axis

2
Att= =
tt= 3

i S 3 dy 3
= = — — at = —
Slope at Q 2 2 ix lat Q 2

2
d_y| ] _8_+4 -d_y| Xd_y| -1
dx " 6(-1) "~ 6 3 Tdx T T dx
71. Iff(x) = x(1331x2 - 3630x + 3300), then for a = cos? (tan™'(sin(cot™ 3)))
(A) f(a+1)=2331 (B) f(a)=11
? 2500
limf(x)=1 f(x)-1000)dx =——
© lImf(x)=1000 D) {( (x) Jax ==
Ans: (A, C)

Hint : f(x) = x (1331x2—-3630x + 3300)

f(x) = x (113x2—112x30x + 300x11)
(1Mx=10)*= (11x)3 =103 - 3x11x x10 (11x - 10)
= (11x)* = 3%x112x10x + 3x11x x 102- 103
(11x=10)*=f(x)—10°

f(x) = (11x=10)% + 10°

a = cos? (tan™'(sin(cot™(3)))

(a2
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ol )
w5
e (8]

3‘4
o

e

10 21 21 3
f(a+1)=f(ﬁ+1J=f(ﬂj=(11xﬂ—1OJ +1000 =113+ 1000 = 1331 + 1000 = f(a+1) = 2331

f/(x) =3(11x =10)* x11

)= t(10) 300 fmix)= fim (11101 _
f(a)_f(11J_3><O_O fimf(x)= lim,(11x-10)° +1000 = 1000
11

=)

]

(f(x)-1000)dx = [(11x-10)dx

O —
o —z

=}

_ =10 " 0—(-10)* _ -10000  -2500
L4 T T x4 11x4 11

72. Let I_’=sinx(éxE)+cosy(5x5)+2(<_zx5) , where a, band c are three non-coplanar vectors. It is given that ris

perpendicular to (5 +b+ 5) . Then the possible value(s) of (x2+ y?)is/are

5n? 357 3712 n?
® 7 ® = © = O -
Ans: (A, C)

- - = -> > G
Hint: ' =sinx[ax bj+cosy(bx cj+2{c><a]
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>
(cos y + 2 + sinx) {a b C} 0

-> > >
abc |20 (- ab arenon-coplanarvectors)

cosy+2+sinx=0

sinx e[-1, 1]

cosy e[-1, 1]

Only Possibility when cos y = —1 and sin x = —1
y=(2n+1) =«

x = (4k=1) g

3n
fy=mnX=—
y=m >

2 2 s .
X +y =—+7n°=—— (Option A
Y=t = (Op )

|fx=—g& y =3n

2 2
x2+y2=ﬁ—+9112=3i
4 4

73. The parabolay = 4 —x2 has vertex P. It intersects x-axis at A and B. If the parabola is translated from its initial position
to a new position by moving its vertex along the line y = x + 4, so that it intersects x-axis at B and C, then the
abscissa of C will be

(A) 12 ®) 8 C) 6 D) g

Ans: (B)
Hint: y=4-—x?

Corporate Office : AESL, 3rd Floor, Incuspaze Campus-2, Plot-13, Sector-18, Udyog Vihar, Gurugram, Haryana 122018, Ph (0124) 4168300
(38)



WBJEE - 2026 (Answers & Hints) Mathematics

AY

Ne | o/
(_ZYOQ /5,0)

P1(0.4)

Coordinates of A& B
A(-2,0)&B(+2,0)

Vertex P(0, 4)

P is moving along line y = x+4

Let New vertex P’ (h, h+4) ony = x+4
y = (h+4) = — (x-h)?

Passes through (2,0) .. h=5

New equa. y = 9 — (x—5)?

X —interceptatx =2& x=8

. abscissa of c= 8

1.
74, IfALALA, ... , A, be independent events such that P(A;) = E'(I =12,.....,1006) and the probability that none of

ol
the events occurs be o (B!)2 , then

(A) PBisoftheform4k +2,k €1 B) a=2p
(C) PBisoftheform4k+1, kel (D) pisaprime number
Ans: (A, B)
. L1 .
Hint : P(Ai) = % Independent condition
c 1 2i-1
P(A] )=1_E=T P(AnB)=P(A)P(B)

Since all one indedependent, then probabicity of that none of the events occurs be
P(A®NACS, N.... NA® = P(A%). P(AC).... P(A®

1006) 1006)

1.35....(2012-1) (2012)! (2012)! (2012)!
= - = 2 - o 5
T 246...(2012) T (2.46...2012)° T (2'°®1006!1) T 22'2(1006!)’

o =2012 B =1006
B) a=2p
(A) B isof the toform 4k+2, Kel
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75. If (4S‘e°2°‘)x2 +2X + (BZ -B+ %J =0 has real roots, then the value/values of (cosa +cos™ B) is/are

X .. . X .. X .. . X ...
(A) ‘|+§,|fn|seven (B) —‘|—§,|fn|sodd (©) —‘|+§,|fn|sodd (D) —‘|+§,|fn|seven
Ans:()

Hint : (4secz°‘)x2 +2x+([32 —B+%J =0

for Real Roots b?— 4ac >0

4secza(ﬁ2 _B+%J <1 (1)

Min value of sec?a.is 1, i.e. |sec?q > 1

Now [32—[3+ >

N -
N

1 1
To satisfy Equation (1) sec?a must be equal to 1 and (52 _B+EJ is

Hence sec’a=1 = a=0, +n, + 2r = cosa. =1 or —1
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PHYSICS

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

1. Radiation of wavelength A is incident on a photocell. The fastest emitted electron has speed v. If the wavelength is

3
changed to — , then the speed of the fastest emitted electron will be —

4
4 4

(A) greaterthan V\/; (B) lessthan V\/;

4 3
(C) equalto vV 3 (D) equalto Vv 7
Ans: (A)

hc 4hc
e K= — K =—>_

Hint : . o, I ¢

4 o K=kt
K_3(K+¢) ¢, K 3K+3

V>\/EV
°7\3

. X
2. The equation of a transverse waveis Y = Yo sin2n(ft - X) . If the maximum particle velocity be four times that of wave

velocity then
® r=T2 ® r="2 © A=, ©) »=2ny
Ans: (B)

Hint : (Vp )max = 4Vwave

y0><2nf=4><fk:>k=n7y0
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3.  Aperson has a minimum distance of distinct vision of 50 cm. The power of lens required to read a book at a distance

of 25cm is
(A) 3D B) 1D
C) 2D D) 5D
Ans: (C)

11 1 1 1
e 11 1 _op
Hint: =00 = 205 025

4. From atower of height H, a particle is thrown vertically upwards with a speed u. The time taken by the particle to hit
the ground is n times that taken by it to reach the highest point of its path. The relation between H, uand niis

(A) 2gH =n%u? (B) gH=(n-2)yu®
(C) 2gH=nu?(n-2) (D) 2gH=u?(n-2)?
Ans: (C)
Bv=0
A Au
Hint :
C

tassoc =Ntass

_ Y, 2gh =nu¥n-2)

5.  Aresistor of resistance ‘R’ draws power ‘P’ when connected to an AC source. If an inductance is now placed in series
with R, such that the impedance of the circuit becomes ‘Z’, the power drawn will be

R R
(A) P[Ej (B) P(Ej

R Z
©) P(EJ ©) P R
Ans: (C)
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6.

Physics & Chemistry

Two identical metal bars are heated in two different temperature and allowed to cool in the same surroundings. Which
one of the following figures correctly shows their cooling curves?

Temp Temp
(A) (B)

Lo Time
Temp Temp
©) D)
Time Time
Ans: (D)
Hint: Temp T decreases exponentially
Time

Which one of the following graphs represents the velocity-time (v — t) graph of a small spherical body falling in a
viscous liquid?

v(t) v(t) v(t) v(t)
(A) B) ©) D)
t t t t

Ans: (A) v(t)
Hint : Speed increases & becomes constant
t

A body initially at rest and sliding along a frictionless track from a height ‘h’ (as shown in figure) just completes a
vertical circle of diameter AB = d. The height ‘h’ is equal to

1\

h
l A
B
3 5 7 d
(A) Ed (B) Zd (C) Ed D) >

Ans: (B)
5d

d
Hint: V5 =2gh = 595 = h= 2
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9. Thereisaring of radius r having linear charge density A and rotating with a uniform angular velocity o. The magnitude
of the magnetic field produced by this ring at its own centre would be (u, = permeability of air)

ro? Hoh 2o HoA® Hoh
(A) 2~ 1 (B NG © =5 ©) 5.7
Ans: (C)
LW
qw ol LoA® +\-#j\+ q
Hint: q=A2nr, |l=——, B =22 ="0— [ [

2’ ¢ 2r 2 + o+t

10. Theree block of masses m, =2 kg, m, =3 kg and m, = 5 kg are placed on a horizontal frictionless surface and a force
of 30N pulls the system as shown below. The value of tension T will be.

m m M,
! ! F=30N
2 kg 3kg 5kgf—— >
77777777777777777777 777777 777777777 777777 777777777
(A) 15N (B) 30N C) 6N (D) 10N
Ans: (A,C)*
T —>a
Hint : ! T, sF

a=E=3m/sz, T,=2a=2x3=6N

T,=5a=5x3=15N
11. A radioactive element 2322X emits two a-particle, one electrons and two positrons. The transformed nucleus is

represented by 2*Y . The value of P is

(A) 85 (B) 87 C) 92 D) 9

Ans: (B)
Hint : 2322x—>2‘2‘He+_(1e+2ﬂe +§34Y
92=2%x2-1+2x1+P

=P =87

12. Density and volume of a body are given as (20 + 4) gm/cm?® and (10 £ 1) cm? respectively. The absolute error in
measurement of mass is

(A) 20gm (B) 30gm (C) 45gm (D) 60gm
Ans: (D)
Hint: m=vp=10x20=200
Am _Av Ap
m v p
Am 1 4

— =t — =
=200 10 20 —AM=60
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13. Three vectors gband ¢ are such that |8 =1, ‘5‘ =2and [¢|=4 along with 34+b+¢=0. Then, the value of

43-b+3b-¢ +3c-a willbe
A) 27 (B) —26 (C) -68 (D) -34

o _ 19
224424+ 2(b-¢) =1 b-¢=——
=2°+4°+ ( ) = 5
Similarly 63 =
imilarly BET
a.Bzﬂ
12

Note: With the given values of [a|=1, ‘5‘ =2and [c|=4, a+b+C cannot be zero so question is not correct.

But most appropriate answer is option (B)

14. Beyond what distance, the ray optics is sufficiently valid when the aperature is 6 mm wide and the wavelength is
6000 A?

(A) 50m (B) 60m €) 40m D) 10m

Ans: (B)
Hint: Actually Ray Optics is valid within Fresnel’s distance (Z;), so word beyond is not correct in question.

-3
a2 (6x107) )
A 6000x107°

15. A simple pendulum of length | has a bob of mass m, with a charge g. On it a vertical sheet of charge, with surface
charge density ‘c’ passes through the point of suspension. At equilibrium, if the string makes an angle 6 with the

f = 60m

vertical , then
oq oq oq oq
tan6 = tan6 = coto = cotf =
A) 2g5gmg ®) gomg © 2g5gmg ©) gomg
Ans: (A)
Hint:
Tcosd = mg
Tsin® = qE
s tanf = 9E __94o

mg - 2mge,

Corporate Office : AESL, 3rd Floor, Incuspaze Campus-2, Plot-13, Sector-18, Udyog Vihar, Gurugram, Haryana 122018, Ph (0124) 4168300
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16. Auniform but time varying magnetic field is present in a circular region of radius ‘R’. The magnetic field is perpendicular
and into the plane of loop and the magnitude of field is increasing at constant rate .. There is a straight conducting rod
of length 2R placed as shown in figure. The magnitude of induced emf across the rod is.

NoeEmm
WM oW MM NN M
EE B M N mwxzx

HHhAnnihnrnnh
ER R OWOW N OWINW WM MWW

A) R (B) %nRza ©) %Rza D) %nRza
Ans:()

Hint: Rod is not shown in figure. (Bonus)
17. Acircular coil, carrying current, has radius R. The distance from the centre of the coil on the axis where the magnetic

1
induction will be — th of its value at the centre of the coil is

27
(A) 2V2R B) 3v2R ©) 3R D) 23R
Ans: (A)
o iR 1 i
Hint: —§ _Eﬁ
2(x2+R2)2
x =242 R

18. Two spherical soap bubbles of radii r, and r, in vaccum coalesce under isothermal condition. The newly formed bubble
has a radius (r) given by

ry +r. rr
(A) 1 +r B) -2 ——

2 2
1 2 2 (C) r+r (D) M+

Ans: (D)
Hint: Inisothermal condition.

4rr? +dnry = dnr? == Jr? +12

19. The | -V characteristics graph shown below is exhibited by

A V(Volt)
—I(mA) 0 I(mA)
v
(A) LED (B) Zenerdiode (C) Photodiode (D) Solarcell

Ans: (D)

Hint : The given | -V graph is of solar cell.
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20. Auniform rod AB is suspended from a point P, at a variable distance x, from A, as shown in figure. To make the rod
horizontal, a mass ‘m’ is suspended from its end A. Which set of variables will give a straight line when they are

plotted?
LLELLLLLLL

A P 0

L -

l x >

1 1

(A) m, x? (B) m,X—z ©) m,; D) m,x
Ans: (C)

Hint : Taking torque about ‘P’ and equating it to zero

mgx = Mg[% - xj

ML
m=—-—
2x
1. .
Hence mvs s straight line.

21. The magnetic moment of an iron bar is M. It is how bent in such a way that it forms an arc section of a circle
subtending an angle of 60° at the centre. The magnetic moment of the arc section is

N M Y o M 5 M
A ® (O @) —
Ans: (A)
Hint: m/ =M= "2
3
MM
T

22. Consider a fuse wire of length / and radius r. The time of heating (t) for passing the maximum current will depend on
(A) tocr¥ (B) tocr¥? (C) tocr¥® D) tocr?
Ans: (C)

Hint: H=P

max

Rtocm

|2

pl 2
max — 5 t oc prrel
r

tocrt

23. A square of side L lies in the x — y plane, where the magnetic field is given by B = B (2?+ 3]+4I2) where B is

constant. The magnetic flux passing through the square is
(A) 5B,L? (B) 2B,L? (C) 3B,L? (D) 4B,L?
Ans: (D)
Hint: f=B.A
=4BL?

Corporate Office : AESL, 3rd Floor, Incuspaze Campus-2, Plot-13, Sector-18, Udyog Vihar, Gurugram, Haryana 122018, Ph (0124) 4168300
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24,

25.

26.

If avector v = 3i is rotated in the x — z plane by an angle 6 with respect to x-axis in the clockwise direction, then for
an observer at +y axis the vector will be

(A) 3sin6i (B) 3cos6i (C) 3sindi +3cosbk (D) 3cos0i+3sinok
Ans: (D)

Hint : I >i

K
3cos0i+3sinok
Apipe Ais connected with other pipes B and C as shown in the figure. The areas of cross-section of A, B and C are

respectively a, % and % . If the velocities of flow of water through Aand B are 10 m/sec and 6 m/sec, respectively,

then velocity of flow, V_along Cis

(A) 21 m/sec (B) 12m/sec (C) 28 m/sec (D) 18 m/sec
Ans: (C)

Hint : a10=%x6+%xv

= Vv =28 m/sec.

A plano-convex lens fits exactly into a plano-concave lens. Their plane surfaces are parallel to each other. If lenses are
made of different materials of refractive indices p, and p, and R is the radius of curvature of the curved surface of the
lenses, then the focal length of the combination is

R 2R
A (1) B (ni-no)
R R
© 2(p+uy) ©) 2(py—uy)
Ans: (A)
1 1
Hint:;=—1+g
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27. Aray of light travelling in airis incident on one face of a parallel glass slab of thickness t a refractive index u at an angle
of incidence i. Total time spent by the ray inside the slab is

2 2
pet ut pt t
) cy/1-p? sini B) cy/p? —sin?i ©) cyu? —sin?i ©) cyp? —sin?i

Ans: (C)

Hint :

t
time = =
cosr ¢
p’t

= time = ————
cyp2 —sin?i

b
28. The velocity v of a particle attime tis given by v = at + PPy where a, b-and c are constants. The dimension of a, b

and c are, respectively

(A) LT3LT,L (B) L,LT,T? ©) LT3L,T (D) L2 T,LT?
Ans: (C)
Hint: [c] =[T]

[a] = (LT

[b] = [L]
29. The inputs to a digital circuit are as shown below. The output Y is

(A) A+B+C B) (A+B)C € A+B+C O) A+B+C
Ans: (C)

Hint: Y=-A B+C =Y=A+B+C

30. Abody of density ‘p’ is dropped slowly on the surface of a lake of depth d. If the density of the water be ‘p” (p’ < p) then
the time taken by the body to reach the bottom of the lake is

1 1 1 1
2dp 2 2gd 2 2dp’ | g(p—p')}z
(A) {g(p_p,)} (B) L(p—p')} © Lg(p—p’J D) { 205

Ans: (A)

2 2
Hint: time = d v;? = 2dp ;
\vip-r)g | a(p-p)

Corporate Office : AESL, 3rd Floor, Incuspaze Campus-2, Plot-13, Sector-18, Udyog Vihar, Gurugram, Haryana 122018, Ph (0124) 4168300
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Category 2 (Q. 31 to 35)
(Carry 2 marks each. Only one option is correct. Negative marks — ')

31. The circuit has two oppositely connected ideal diodes in parallel as shown in the figure. What is the current flowing in

the circuit?
4Q
AMA—
1 > 3 D,
p—
12V
3Q 2Q
(A) 1.33A B) 1.71A (C) 2.00A (D) 2.31A
Ans: (C)
Hint : D, is reversed biased, D, is forward biased
12
i= —— =2A
O1= 42

v

32. 2 moles of an ideal gas with & _> are mixed with 3 moles of another ideal gas with % = % . The value of % for
the mixture is 3 '
(A) 15 (B) 142 (C) 148 D) 16
Ans: (B)

n,C, +n,C

Hint: vy, = W
Voq = 1:42

33. The de-Broglie wavelength of an electron in 4th orbit is (where r = radius of the 1st orbit)
(A) 2mr (B) 4mr (C) 8mr (D) 16mr
Ans: (C)
Hint: 41 =2nr, & r,=16r
A =8nr

34. A particle of mass m is suspended from a point O by a string of length R. It is given a velocity u=3,/gR at the
bottom. The difference in tension at point B and at the point C is

(A) 6mg (B)
Ans: (C)

D) 8mg

Hint: T, = 2 (u” - 20R)

T, +mg= g(u2—2g><2R) = T,-T.=3mg

Corporate Office : AESL, 3rd Floor, Incuspaze Campus-2, Plot-13, Sector-18, Udyog Vihar, Gurugram, Haryana 122018, Ph (0124) 4168300
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35. An electromagnetic wave, whose wave normal makes an angle of 45° with the vertical, is travelling in air and strikes
a horizontal liquid surface. While travelling through the liquid, it gets deviated by 15°. If the speed of electromagnetic
wave in air is 3 x 108 m/s, then the speed of electromagnetic wave in the liquid will be

(A) %MOB m/s (B) 1.5%x108m/s (C) 2.1x108m/s (D) 2.5%x108m/s
Ans: (C)

Hint:i=45° 5=15° =r=30°

sini=psinr

V= E =2.1%x108m/s

Category 3 (Q36 to 40)
(Carry 2 marks each. One or more options are correct. No negative marks)

36. ForBoolean variablesAand B, A ®B = AB + AB . Then, which of the following statements is/are correct?

A 1eA=A B) A®A=0 C) oeA=0 D) AoA=1

Ans: (A, B, D)

Hint: (A) 1@ A=1A+1A=A+0=A
B) A@A=AA+A+A=0
C) 0®@A=0A+A0=A

D) A®A=AA+AA=A+A=1

37. Two points of monochromatic and coherent sources of light of wavelength A each, are placed as shown in figure. The
initial phase difference between the sources is zero , (D>>d). Mark the correct statement(s)

= D
S S
.1 ————— ) 2— ——————————— (9]
<>
d Screen

A
(A) Ifd =7,O will be a minima

(B) Ifd =2, only one maxima can be observed on the screen
(C) Ifd =4.8A, then total 5 minima would be there on the screen
(D) Ifd = A, the intensity at O would be minimum
Ans: (A, B,C)
s A

Hint: If d =5 Ax atOls (2n +1) > hence minima.

Ifd =X only maxima at O

If d = 4.8\ ; total 5 circular minima

Ifd =2 maximaat O.

Corporate Office : AESL, 3rd Floor, Incuspaze Campus-2, Plot-13, Sector-18, Udyog Vihar, Gurugram, Haryana 122018, Ph (0124) 4168300
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38. Which of the velocity-time (v —t) graph(s) can possibly represent one-dimensional motion of a particle?

I
T v
(A) v (B)
t—>
—>
! !
©) (D)
t—> t—>
Ans: (A, D)

Hint: We cannot have more than one velocity at a given time instant and hence option B and C are incorrect.

39. The moment of inertia of a thin disc about axes a, b, ¢, d are |, |, |, and |, respectively, as shown in figure. If the
moment of inertia about an axis passing through the centre and perpendicular to the plane of the disc is | then,

d
a
(2}
c
b
A) I=1+1, B) I=1+1,
C) =1+l D) =1L+, +1,+I,
Ans: (A, B, C)
Hint: | =1,=l,=1,and | ___ ... =sum of any two

40. The displacement current flows through a capacitor when the voltage across its plates

(A) becomes zero (B) isincreasing with time
(C) isdecreasing with time (D) attains a constant value
Ans: (B, C)

Hint: Displacement current is there when electric field in changing with time.

Corporate Office : AESL, 3rd Floor, Incuspaze Campus-2, Plot-13, Sector-18, Udyog Vihar, Gurugram, Haryana 122018, Ph (0124) 4168300
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41.

42.

43.

44,

45,

CHEMISTRY
CATEGORY -1(Q41to 70)
(Carry 1 mark each. Only one option is correct. Negative marks: —)

The plot of radial probability density (4nr?R?) against r for an electron in np orbital of a many electron atom is given
below :

4nrR?

The valueof nis

A) 2 B) 3 € 4 D) 5
Ans: (B)

Hint: Numberof radial node: n—/¢-1

In a first order reaction the concentration of reactant decreases from 400 moles lit" to 50 moles lit™ in 7.5 x 10%s. The
rate constant of the reaction is (approximately)

(A) 1x102s" B) 25x103s™ (C) 1x10°%s™ (D) 2.77x10*s"
Ans: (D)
1 ao
ing: K=-In—
Hint : t a

For the reaction A = B, variation of concentration is-plotted against time as shown below.

Time —p=
Which of the following statements is true ?
(A) Region (1) indicates equilibrium (B) Region (2) indicates equilibrium
(C) Region (3) indicates equilibrium (D) Both the Regions (2) and (3) indicate equilibrium
Ans: (C)
Peroxide ion is
(A) Paramagnetic (B) Ferromagnetic (C) Diamagnetic (D) Antiferromagnetic
Ans: (C)
The calculated magnetic moment for low spin [Ru(EDTA)]-is
Given
{ EDTA*a | OOCTHRC CH,-CO0
N-CH,—CH,-
“00C—H,C~~ e N\Cﬂz—COO_

(A) 2.73BM (B) 1.73BM (C) 3.23BM (D) 0.00BM
Ans: (B)

Hint: Ru®* (d®): Low spin complex

Corporate Office : AESL, 3rd Floor, Incuspaze Campus-2, Plot-13, Sector-18, Udyog Vihar, Gurugram, Haryana 122018, Ph (0124) 4168300

(13)




WBJEE - 2026 (Answers & Hints) Physics & Chemistry

46. A compound contains two types of atoms A and B. Its crystal structure is a cubic lattice with ‘A’ atoms at the corner
of the unit cells and ‘B’ atoms at the body centres. The simplest formula of the compound will be

(A) A,B (B) AB (C) AB, (D) AB,
Ans: (B)
47. Glucose is added to 1 litre of water to such an extent that AT /K. equals to 10100 . The weight of glucose added is
(A) 180gm (B) 18gm (C) 1.8gm (D) 0.18gm
Ans: (D)

Hint: AT, =K xm

48. How many isomers can a compound with molecular formula C,H.Br have?

(A) 2 B) 3 C) 4 D) 5
Ans: (D)
Br Br
L N /\ e Y A
Hint : (cis +
Br trans)

49. The correct order of conductivity of 0.001 (M) separate aqueous solutions of [Pt(NH,).]Cl,(i); [Cr(NH,)]Cl, (ii);
[Co(NH,),CLICI (i) and K,PtClI, (iv) each containing octahedral complex species is

(A) ()< (i) <(ii)y<(iv) (B) (i)<(i)<(iv) <(iii) C) () =<(iv)<(iiy<(i) @) (ii)<(iv)<(ii)<(i)

Ans: (D)

50. Inthe following reaction sequence, the product Y is

Br(CH,),,—C=CH NaNH, y_ HyLinder o v

catalyst

Z
C

(C) Br(CH,),—CH=CH, (D)

Ans: (B)

Hint : Cyclisation followed by cis hydrogenation in presence of Lindlar catalyst

Corporate Office : AESL, 3rd Floor, Incuspaze Campus-2, Plot-13, Sector-18, Udyog Vihar, Gurugram, Haryana 122018, Ph (0124) 4168300
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51. The major product in the following reaction is

NO,
Cl Cl
MeOH/MeO™ r)
NG,

NO,
NG,
Cl
a - OMe

(A) (B)
OMe NO,
NO, OMe

MeO OMe Cl Cl

©) (D)

NO, Noz

Ans: (D)

Hint : Carbanion leading to formation of compound given in option (D) is more stable. The alternative carbanion is less
stable due to Steric inhibition of Resonance.

Corporate Office : AESL, 3rd Floor, Incuspaze Campus-2, Plot-13, Sector-18, Udyog Vihar, Gurugram, Haryana 122018, Ph (0124) 4168300
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52. In a conductance experiment, aqueous AgNO, solution is added to aqueous KCI solution gradually and
simultaneously the molar conductivity (1) is measured. The correct plot of 1 versus volume of AGNO, solution is

Am
(A)
AgNO; (ml)
An| —o—o—o—o—0—
(B)
AgNO; (ml)
i
©)
AgNO; (ml)
Amn
D)
AgNO; (ml)
Ans: (D)

Hint : AgNO, + KCI —AgCH + KNO, ionic conductance of CI- = NO;

Corporate Office : AESL, 3rd Floor, Incuspaze Campus-2, Plot-13, Sector-18, Udyog Vihar, Gurugram, Haryana 122018, Ph (0124) 4168300
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53. The major products U and V in the following reaction are

OH
- K,CO;y/acetone i) KOH -V
- o Br
>¢\/Bf i) NV
Benzene
OH OH

(A)

u v

O><// AP

(B)

U \Y%

OH
s)
/

©) <

U v

OH 0/\\//
D)

L v
Ans: (C)

Hint : In acetone medium, K* ion is solvated hence phenoxide gives O-alkylation. In benzene medium, potasium
phenoxide doesn’t ionise, hence c-alkylation takes place.
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54. Which of the following is the structure of pyrosulphuric acid?
O o)
A HOO—S—0p B) HO—S—Q—Q—S—OH
0] o) O
€ O== ﬁ —OH O) HO ﬁ O ﬁ OH
0 0 O
Ans: (D)

55. The mass of an electron is 9.1x10-3" kg. If its K.E. is 3.0x10-%J, its wavelength is (approximately)
(A) 250nm (B) 990nm (C) 400nm (D) 850nm
Ans: (D)

Hint: A = h
2mKE
56. Which one of the following does not lose water even in conc. H,SO,?
OH
OH H H
1 2 3 4
(A) 1 B) 2 C) 3 D) 4
Ans: (B)
Hint : on losing H,O, 2 gives anti aromatic ion

57. The van't Hoff Factor (i) for a dilute aqueous solution of Na, SO, is
A) 1-a B) 1-2a C) 1+« D) 1+2a
Ans: (D)

L i1
Hint: o = 1
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58. In which of the following species, sp®d? hybridisation is not associated?

(A) XeF, (B) BrF; C) IF, (D) XeF,
Ans: (A)
Hint : XeF is sp*d*hybridised

59.  Which one of the following cations gives a chocolate brown precipitate upon addition of aqueous solution of K [Fe(CN),]?

(A) Fe* (B) Cu* C) zZn* (D) Ca*
Ans: (B)

60. Borazole is prepared by heating the product isolated by reacting
(A) boron with dinitrogen (B) diborane with ammonium nitrate
(C) diborane withammonia (D) boron with ammonia
Ans: (C)

61. Three engines A, B and C take steam at 130°C and reject it at 20°C, 40°C and 50°C respectively. The most efficient
engine will be

(A) A
(B) B
€ C
(D) Allthe three engines will be equally efficient
Ans: (A)
Hint: Lower the temperature of the sink, higher is the efficiency
62. A buffer solution contains 100 ml of 0.01 (M) CH,COOH and 200 mlof 0.02 (M) CH,COONa. 700 ml of water is added
subsequently to the buffer solution. The pH before and after dilution are [given, pK_ =4.74; log 2 = 0.301]
(A) 5.04,5.04 (B) 5.04,0.504 (C) 5.04,1.54 (D) 5.34,5.34

Ans: (D)

[Salt]

[Acid]

Hint : pH = pK, +log , On dilution, pH remains same

63. Theincreasing order of basicity of the following compounds is

Me,N j Me,N ] Me,N |

(A) I<l<l B) Hi<I<l C) n<i<M D) li<l<lI

Ans: (A)

Hint : In |, delocalisation of lone pair of N is maximum due to formation of cyclopentadienyl anion. So its basicity is
minimum.

64. Acompound (X) when treated with CuSO, solution yields a brown precipitate. On adding hypo solution the precipitate
turns white. The compound (X) is
(A) KBr (B) K.CrO, C) Kl (D) K,PO,
Ans: (C)

Hint : KI—=5% |, (brown)—"2%%_; white precipitate
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65. AmongN,O, CIF,~, SO, and I,*, the species having the linear structures are

(A) N,O,CIF B) CIF 1} ©€) 1,80, (D) N,0,S0,
Ans: (A)
, o (pe@ Jy_RRT .
66. The van der Waal’s equation : Ve 5= is valid for
1 1

(A) 1moleofanidealgas(B) 2molesofarealgas (C) mole of an ideal gas(D) mole of a real gas

2 2

Ans: (D)

2
Hint : [P+3%J(V —nb)=nRT

67. Rank the following anions in order of decreasing nucleophilicity in a polar protic solvent (most — least nucleophilic)

O
Il
CH;CH,CH,-O~ CH;CH;CH;—S™ CH;CH-C-O~
1 2 3
(A) 3>2>1 B) 2>3>1 C) 1>3>2 D) 2>1>3
Ans: (D)
68. The products Xand Y in the following reaction sequence are
OCH;
Na,lig NH, CHBr,/EtON:
aEt(é)H X == Y
OCH; o OCH, OCH,
Br
(B) , B
X Y
0 (9]
Br
() , Br
Br X Y

Ans: (A)
Hint : Birch reduction, followed by carbene attack at more e~ rich site
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69.

70.

71.

In the following sequence of reactions, what is the end product ‘Z’?
o]
CH, PCls 1.NaNH, 1.B)Hg
7 X 210" Y 2.H,0,/0H z
(A) C=C—H (B) OH
©) D)
CHO Co,H
Ans: (C)

Cl
/
Hint: X: <:>_C\‘CCI-I| , Y <:>—C=CH,Z: <:>_CH = CH-OH :O—CHQ— CHO
3

Indicate the major product of the following reaction :

CH;ONa _

CH,0H

H H
I”J””CHJ """’"CI—I;
(A) (B) ©) D)
H
D H

Ans: (C)

Hint : E2 elimination

Category 2 (Q 71 to Q 75)
(Carry 2 marks each. Only one option is correct. Negative marks :— %)

RO-CH,-C=CH —*— —Y— RO-CH,~C=C-CH,CH-Br
To carry out the above conversion Xand Y are respectively

(A) NaNH,, B—CH-CH,—CI (B) NaNH,, -CH,—-CH.—Br
(C) NaNH,, F—-CH-CH_-Br (D) NaNH,, CH,=CH-Br
Ans: (B)

Hint : First step is acid-base reaction; second step is nucleophilic substitution
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72.  Forthe metal complex [Co(NH,).SO,]Br, coordination number, oxidation number, number of d-electrons and number
of unpaired d-electrons are respectively

(A) 6,3,6,0 B) 7,2,6,2 C) 6,2,6,0 D) 6,2,7,0
Ans: (A)
cl
NO,
73. The IUPAC name of @ is
CH,
(A) 1-Chloro-2-nitro-4-methylbenzene (B) 1-Chloro-4-methyl-2-nitrobenzene
(C) 2-Chloro-1-nitro-5-methylbenzene (D) m-Nitro-p-chlorotoluene
Ans: (B)
74. A 5.0 cm®solution of H,0, liberates 1.27 g of iodine from an acidified Kl solution. The percentage strength of H,O, is
close to
(A) 1.2 (B) 5.8 © 1.9 (D) 34
Ans: (D)
1.27

Hint: No. of moles of |, : T =0.005, H,0, + 2KI - 2KOH + |,

No. of moles of H,0, =0.005 (in 5 mL). Hence 3.4% (w/v)

1 1
75. Anorganic compound undergoes first order decomposition. The time taken for its decomposition to 8 and 0 th of

t1/

its initial concentration are t, ; and t, .  respectively. The value of Lmso } is[Givenlog, 2=10.3]
(A) 0.9 (B) 0.6 (©) 0.3 (D) 0.5
Ans: (A)
2.303 a
L K= log—%
Hint : a
ty o
K - 2.303I a,

Category 3 (Q76 to Q80)
(Carry 2 marks each. One or more options are correct. No negative marks)

76. Which of the following plot(s) is/are correct representation(s) of Boyle’s Law?

@ P\é/_ ® ‘°gP\L © PL O P.\f

log V v

Ans: (A, B, C)
Hint : PV = Constant
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77. Which of the following have tetrahedral structure ?
(A) [Ni(CN) ]~ (B) [Ni(CO),] (C) [NiClL* (D) CrO~
Ans: (B, C, D)
Hint: CN-is a strong field ligand - hence Ni(CN),* is square planar
78. 1 mole of an ideal gas undergoes the following processes :
Process A — Isothermal expansion at 400K from volume V, to volume V,, such thatV, =4V,
Process B — Adiabatic expansion from volume V. to volume V,, suchthat V, =4V,
(A) Work done by gas in Process A is greater than in Process B
(B) Final temperature in Process B is less than 400K
(C) Change ininternal energy is 0 in Process A but non-zero in Process B
(D) Heat absorbed by the gas is positive in Process A but zero in Process B
Ans: (A, B, C,D)
Hint : Adiabatic expansion leads to cooling, magnitude of W_ >W _,
79. Which of the following statement(s) is/are correct?
(A) Strachis composed of repeating a—D glucose units
(B) Nylon-6 is an addition polymer whereas nylon—6,6 is a condensation polymer
(C) Isoprene is the monomer unit of natural rubber
(D) Bakelite is obtained from reaction between phenol and acetaldehyde
Ans: (A, C)
Hint : Fact

80. Which of the following statement(s) is/are correct about the given compound ?

CHO

1I————oH
HO——1+—H

H—————OH

H———OH
CH,OH

(A)

(B) Itforms osazone with phenylthydrazine
©)

(D) Itresponds to Tollen’s reagent

Ans: (A, B, D)

It exhibits ring-chain tautomerism

It gives eight (8) sterecisomers
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