JEE (Main)-2026 Session-1
Question Paper with Solutions
(Mathematics, Physics, & Chemistry)
8th April 2026 Shift -2

Time: 3 hrs. M.M: 300

IMPORTANT INSTRUCTIONS:
(1) The test is of 3 hours duration.

(2) This test paper consists of 75 questions. Each subject (PCM) has 25
questions. The maximum marks are 300.

(3) This question paper contains Three Parts. Part-A is Physics, Part-B is
Chemistry and Part-C is Mathematics. Each part has only two sections:
Section-A and Section-B.

(4) Section - A: Attempt all questions.
(5) Section - B: Attempt all questions.

(6) Section - A (01 - 20) contains 20 multiple choice questions which have
only one correct answer. Each question carries +4 marks for correct
answer and -1 mark for wrong answer.

(7) Section - B (21 - 25) contains 5 Numerical value-based questions. The
answer to each question should be rounded off to the nearest integer. Each
question carries +4 marks for correct answer and -1 mark for wrong
answer.



MATHEMATICS TEST PAPER WITH SOLUTION

SECTION-A 2 The number of values of z € C, satisfying the
1. Consider the relation R on the set {-2, -1, 0, 1, 2!

defined by (a, b) € R if and only if 1 + ab > 0. equations ‘z - (4 + gi)l = J10 and
Then among the statements :

[z = (3 + i) + |z - (5 + 11i)| =45, is:

I. The number of elementsin Ris 17
II. R isan equivalence relation (10 )2
(1) Only [ is true (2) Only II is true

(3)1 4)4
(3) Both I and II are true (4) Neither I nor II is true
Ans. (2)
Ans. (1)

Sol. Reflexive If(a,a)eR Sol. [z=(3+5i)|+]z-(5+11)[= a5

—5.14+a’50 So, §,(3, 5) & S, (5, 11) are two foci of ellipse,
= It is reflexive relation where 2ae =S8 S, = 2J10 &2a= 45

Symmetric If1+ab>0 =1+ba>0 1 L . ,
:>a=2v{§.c=—£-&b‘=a‘{l—c‘)givcsb‘=]ﬂ

ie If(a,b)e Rand(b,a) e R ‘/_

Therefore it is symmetric relation & center of an ellipse is mid point of both focus
Transitive . (-2,0)e R&(0,2) e R .. center (4, 8)

But (-2,2) ¢ R Equaliun of circle is ‘Z —(4+ 8i )l = Vfﬁ

Hence it is not transitive = Ellipse & given circle are concentric & radius

= Itisnot an squivalence elation, of given circle is equal to length of minor axis of

Check Number of elements in R i ;
given ellipse

1+ab>0

a & b each can be filled by 5 ways

(3.5\ (4.8) 3.11)
.. total elements = 25 But out of these

(-2,-1), 2, 2),(-1,2),(1,-2), (2,-2), (2.-1)

. ‘ = Two points which are common to both.
(=1, 1) & (1, =1) are not in relation.




3. If the system of linear equations : a 1 2
4. LetA=|2 3 0] and
EEyEETY, 0 4 5
x+2y+5z=10,
1 0 0
2x+3y+hz=L B=|0 -5a 0 + adj (A). If det(B) = 66,
0 40 -=2u

has infinitely many solutions, then the value of
then det(adj (A)) equals :

A + p equals.
(1) 289 (2) 361
(i A)1s (3) 441 (4) 529
(3)22 (4) 28 Ans. (3)
Ans. (3) i I 2
111 Sol. A=|2 3 0| &|A|=5a+6
Sol. D=|1 2 5|=A-6 9 4 3
D W 15 3 -6
NowadjA=|-10 Su 4
b 8 —da 3a-2
D=]10 2 5[=2A+3u-60
H 1 0 0
~B=[|0 =5a 0 [+adjA)
16 1 0 40 -20
D,=|1 10 5|=4(R-p+10)
2 p A 16 3 -6
B=|-10 0 4
1 1 6 8 0 a-2
D,=|l 2 10|=p-16
2 3 & |B| = 6(5a + 6) = 66 (given in question)
=a=1
For infinite many solution
= |A|=21

D=D,=D,=D,=0

. det(adj A) = |A[""
=A=6&p=16
Heren=3
= A+p=22
=21

= 441




Ans.

Sol.

Ans.

Leta=3+4+8+9+ 13+ 14+ ..... upto 40

terms. If (tanp)2 is a root of the equation

equal to :
(1)2 @ L
4
5 3
5.2 4>
43 Ok
)

a=(3+8+ 13 ... upto 20 terms) + (4 + 9 + 14 +
... upto 20 terms)
=?[6+19x5]+?(8+]9x5)

= 2040
200
(tanB )i = tan’B

x2+x—2=0<12

=tanP=1;sinP= % & cos’p = %

sin’B + 3cos P = —+

b |

1 4

= == 2

2 2

A candidate has to go to the examination centre to
appear in an examination. The candidate uses only
one means of transportation for the entire distance

out of bus, scooter and car. The probabilities of the
candidate going by bus, scooter and car,

respectively, are % % and % The probabilities

that the candidate reaches late at the examination

1 1 ;
centre are —, — and — if the candidate uses bus,

scooter and car, respectively. Given that the
candidate reached late at the examination centre,
the probability that the candidate travelled by bus
is:

11 12
1% == ) Pkt
{)37 {)3?

13 14
3) —= £ —
{]3? {)3?
(2)

Sol.

Ans.

Sol.

Ans.

Sol.

2 late 1
P(Bus)=P(B)== |P| % |==
(Bus)=p(B)=2 [ p[1)-1

| late |
P(S i =P(S)i=— | P| — |=—
(cooer) ( ) Z [ S) -

2 late |
P(Car)=P(C)== |P|Z|==
(ca)-p(0)-3 | P{)-5

2 1
O

e )2, 1112 1773
5 55 3 5 4

A set of four observations has mean | and variance
13. Another set of six observations has mean 2 and
variance 1. Then, the variance of all these 10

observations is equal to :

(1) 5.96 (2)6.14

(3)6.04 (4)6.24

(3)

Given X=1,0; =13

¥=2,00=1

Combined variance = "uUf+";U§+ L T-§)
n, +mn, (n, +n,)

_A4x13+6x1  4x6 2-1)

+ 3
10 10°

58,24 _580+24 604
10100 100 100

=6.04

If

liac v gy @fag oy
2 [-T("c:)+?("L4)+7{_"Lh]+....+ﬁ{ ‘-r_,:}]

=3" — ., then a is equal to :

(1) 45 (2) 48
(3) 51 (4) 54
3)

(l g x)D: I2C0+ 'I'_‘Cl X + IJC:X3+.......+]1CI: KI:
integrating both sides

1y b 3 ny?
—“ +x) =| 2C,x+"2 C, LI (.'.x—+...+': C; .
i 2 2 "3 13 ),



3 1 (e . - g, S0 Sol. Point of intersection of the lines
Epemaal] BE. G 4BRE BT JHE

13 13 3 »'13 (11
Ix+dy=landdx +3y=11is | —,—
T7
2 7 22 2 23 - 2”
- | -"C,2+"%C, —=-"C,.—+..+ "C,.—
2 3 z

S

Q
| : ’ (0,2k)
=2[2']2Ca ¥ Cl.z?#l CJ,.2?+...+13 Cu.z—] Mh.k)

13
3¥+1=26 [2+ ag 2y 2, 'EC,.,Z;] (zﬁ}
° 3 5 = I
. X v
3 Let the linebe —+—=1
7 23 > : - 13
1 _s1=26 2,2 +2c, L 4. +7C,. 2h " 2k
3 5 “ 13 11
Satisfy (—,-]
77
o 8.,
9, A person has three different bags and four different 14h 14k
books. The number of ways, in which he can put i+l= 14

Xy
these books in the bags so that no bag is empty, is 3 .
11.  Let O be the vertex of the parabola y* = 4x and its

(1) 18 (2) 36 chords OP and OQ are perpendicular to each other.
If the locus of the mid-point of the line segment

()22 g PQ is a conic C, then the length of its latus rectum

Ans. (2) s :
(1 (2)2

Sol. B, B, B, () 4 @) 8

1 1 2 Ans. (2)

41 Sol. P(t".2t,)
No. of ways = x31=6x6=36 o i
212!
m
10. If a straight line drawn through the point of ' TR(hK)
O
intersection of the lines 4x + 3y — 1 = 0 and .
3x +4y — 1 =0, meet the co-ordinate axes at the O
)
points P and Q, then the locus of the mid point of Y
PQ is: b= _4 ;
2h=t"+t 2k=2(t,+1)
(Hx+y-7=0 (2)x+y—14xy=0 2h=k"-2tt,
3 2x+y+ldxy=0  (4)x+2y—14xy=0 = s
- = s = R

(3) 2x +y + laxy (4) x + 2y — ldxy K’ = 2h -8

Ans. (2) =2((h-4)

LR.=2




12.

Sol.
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Ans.

Let o= 3 sin’ {%] and B = 3 cos ' (%] where

inverse trigonometric functions take only the

principal values.

Given below are two statements:
Statement I : cos (o + )= 0
Statement II : cos (o) <0

In the light of the above statements, choose the

correct answer from the options given below:
(1) Both Statement I and Statement II are true
(2) Both Statement I and Statement IT are false
(3) Statement I is truc but Statement 11 is false
(4) Statement I is false but Statement 11 is true
(1)

L.
2 11 B

(e (e (3]

n ; ,(6) T
—<3sin | — |<—
6 11) 4

14 3n

—<u<7 Socosa<0

9
Now 3—n<a+ﬂ<£
2 4

socos(a+B)=0

13.

Ans.

Sol.

14.

Ans.

SUEX

. X € R, consider

For the function f(x) = ™" — |x
the following statements:

Statement I : f is differentiable for all x € R.
Statement II : f is increasing in [—n:, —g)

In the light of the above statements, choose the

correct answer from the options given below :
(1) Both Statement I and Statement Il are true
(2) Both Statement I and Statement Il are false
(3) Statement I is true but Statement 11 is false
(4) Statement I is false but Statement II is true
4)

fix)=e™ —|x|is

non-differentiable at x =

and for x E(—n.-?—n]

#x)=e""%x

S

f(x)=—-e™cosx + 1
for x e [—n‘,_?n] cosx <0

L Px)=>0

= f(x) is increasing

Let a=4i—)+3k,b=10i+2j—k and a vector &

be such that z(ﬁxB] +3 [Exé) =0.1f ac =15,

then ¢ {| +ji—3]::) is equal to :

(1) -6 (2)-5
(3)-4 (4)-3
()

|
|
|
I
I
I
1
|
|
|
|
|
I
I
1
|
|
|
|
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|
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|
|
|
|
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.



Sol.

15.

2(a@xb)-3(cxb)=0
(2a-36)xb=0
b||(2a-3¢)
2a-3E=Lb

(1)

o [2{4i—}+3k]—',[105-»:]—k).{1+j—31€)]
= &li+j-3k)= 2

i

2(4—1—9}—%{|0+2+3}

= =--5
3

Let the foot of perpendicular from the point

. E—d ~9  z-
(%, 2, 3) on the line x] = y29: S be the

point (1, p, 2). Then the distance between the lines
x~1 _y-2 _z+4 x—k _y=m_ 25

and
2 3 6 2 3 6
is equal to
12 J14
= @2
7 7
V146 143
3) — 4) —
7 7
Ans. (3)
Sol. P(A,2,3)
Q(1.1.2) -
NTH
o x-4 y-9 z-5
1 2 |

Q(1, , 2) satisfies the line L
e S
B 2 1

16.

=»-3=E""7-_3

DR of PQ:A-1,2-p, 1

SincePQLL=(A-1.1+22-p+1.1=0

= A-2u+4=0 o k=2

x=1_y=~1 z44
3 6

&

Now lines :

X—2 ¥-=3 Z+45
2 3 6

ie T =(§+2j—412)+t,(2i+3}+611)
& 7=(2i+3j-5k)+1,(2i +3j+6Kk)

Distance

‘[[hzj—cﬁc]—(zi+3j—sﬁ]]x[zi+3}+ 6[:)‘

l25+3j+ﬁﬁ‘

:|—9i+s]—12|:\/m

7 7

The value of the integral

i ,,‘x(x2+x+l)
u( x+l)(m)

dx is equal to :

(1 —%—loge(3—2\15)
) glogc(4+\5)
3) gloge (3+2v2)

) %logc(Hﬁ\E)

Ans. (3)



2 . Xcos ' X
Sol. [:j‘ J':(K +x+|3 o i _[4&!{
ON(x+D(x" =x+D(x" +x+1) N
2 X Letcos 'x =t => x = cost
:J' f : -
0¥ x"+1 1 _
———dx =t
=t= ;—x"ldxzclt} I=x7
L= J'-t.cot dt
-2 L
390 J 41 =—(tsint+cost)
= %{fn{l-l—\ftz +1 ))3 - I, = —(\J'I -x*.cos™ x+x) el 2)
- i
2. ran ~yx=—(v1-x*.cos™ )
=gﬁ'n(2""+3] y.X ( 1-x".cos” x+x|+C
17. Let y = y(x) be the solution of the differential !'_T y(x):l
equation

L1=—H0+1)+C
xvl-x*dy + (y 1-x2 —xcos™ x)dx = 0, =C=2

nyx=—l-x".co8” x—x+2

x€ (0, 1), lim y(x) = 1. Then y(l) equals : l
.l 2 (put X= —)
2

T
()3--F7 2)4-B3n

5 y(i)xlz_ﬁxz_Lz

24 2 2 3 2
Oy @3- —=
2 V3
Ans. (1)

18. Let f : (1, ®) = R be function defined as

x—1

1 Let £7'(x) = £(f'(x)).

Sol.  xv1 —xldy+(yd1 -x* —xcos™ x)dx =0
fix) =

X+
dy y cos'x r
R i=1,2.... 25, where f'(x) = (x). If g(x) + £(x) =0,
X X «1-x°
o X € (1, o), then the area of the region bounded by
RlDE the curves y = g(x), 2y =2x -3, y=0and x = 4 is:
; [F=eI"d"—e’""—x I !
e = = (I]§+loge2 (2)Z+loge2
=}

. solution is y.x = Imdx +C 5 5

v1-x° (3)g+310g02 (4)E+log02
yx=1L+C 1)

Ans. (1)




%] 1 b(]-—cos(g—x)]

Sol. f*(x)=f{ﬂx}):L=——] Sol. lim—1=1::>b=E
E=la % x-+2 T ) 3 3
x+1 * 4 E_X
f(x}=f‘(f‘txn:r['—l]= 2 - )
X 1-x jlx"+2x—3ldxzf |(x+3)(x—l}|dx
0 V]

-1
fi(x) = f(f(x)) = f(f[?])ﬂ
ff(x) = f(f'(x)) = f(x)
£0x) = () = Rx)) = —x‘-

putx—1 =t

j]!|u +4)tdt :_r'l (—t* — 4t)dt +I|:(t’ +4t)dt

5 1 0 1 1
i IO +(t—+2ﬁ =4
3 i 3 (1]

—
-

[-‘m(x] —S— X~ y-
X 20. Let - F = = | represent an
i f(a®+7a+3) f(3a+15)
g(x) = ;
y ellipse with major axis along y-axis, where f is a
i strictly decreasing positive function on R. If the set
(2.1/2 / of all possible values of a is R —[a, B], then o’ + B’
is equal to :
0 z -*
(3/2,0)
= (1) 28 (2) 40
(3) 61 (4) 24
x-32=1/x=>2-3x-2=0 Ans. (2)
=x=-1/2,2
111 Sol. Given ellipse is vertical

4
Req. arca:.[’ldx+—x—>(— i
2 x 2 2 2 S f(3a+15)>fla+7a+3)

] i ok Lo s
o §+(fnx]:=g+in- .+ f(x) is decreasing ¥V x e R
1 "
e ; x<m) =3a+15<a +7a+3
19. Let f(x) = g , If f 2
W b(1 —sinx) }y =a +4a-12>0
—— o X
(m—2x)" 2 =(a+2)Y>16
is continuous at x = w2, then the value of = |(a+2) >4
3b-6
j x2+2x—3‘ dx is: = a>2ora<—6
4 =aeR-[-6,2]
(13 (2)2
Loa=-6,p=2
(3)3 (4) 4

Ans. (4) Lo t+p =36+4=40




21.

Ans.

Sol.

22,

Ans.

Sol.

SECTION-B

The sum of squares of all real solution of the
equation
log, . (2X +5x +3) =4 —log, . (X +2x+ 1) is

equal to
(2)

log,. (2x+3) (x + 1) +log, . (x + 1)’ =4
1 +log, ., (2x+3)+2log,, ,(x+1)=4

2
t+—=3

log ., (2x +3)=t :

£-3t+2=0 =t=1,2
fort=1=>log ., (2x+3)=1=>2x+3=x+1
= x =-2 (rejected)

fort=2=2x+3=x"+2x+1=3x"=2
:>x=i\|5
rejecting x = —\.E.wc getx = \E

.. sum of squares of all the roots = 2

If T[cot[x—g}cot[x+§]+]}ix -« 10&(‘({5_])‘

m,
6

then 9a is equal to
(12)

nid
eih

j.- [(cot(x —;)cot{x +g}+ljdx

cotB cotA+1

using cot (A — B) =
8 ( cotB-cotA

= L:— %{cm[ ) %} —cot(x + %)}ix

L]

e sin(x—n)

= —|n—3
1

3

V3 )

sin(x +

23.

Ans.

Sol.

sin15°
sin 105°)

- _—I[!’n(tau 15°)—¢n [%J

n]sin 9U°|

s jsin 30°|:|

Lad

Let a line L, pass through the origin and be

perpendicular to the lines
L:T=(3+0i +@t—1)j +t+4)k and

L: T=(G+28)i + 3+29)] + @+ 9k, t,
se R If(a, b,c),aeZ, isthe pointon L, at a
distance of \[ﬁ from the point of intersection of
L, and L,, then (a + b + ¢)’ is equal to

(4)

x-3 y+1 z-4

| £
3 1 2 2

B x—3=y—3:z—2
2 2 1

vector L“to L, & L,

=8

ik
=t 2 2 =i(-2)—](—3)+ﬁ{—2)
2 21

= -2i+3j-2k

= —(2i-3j+2k)



24.

Ans.

Sol.

Now, L,:izi:i:f
2 =3 2

intersection of L, & L,
=>t+3=202t—-1=-3(2t+4=2(
t+3=2t+4

t=-1

=P=(2,-3,2)

ApointonL,is Q(2s+ 3,25+ 3,5+ 2)
=PQ'=(2s+1)+(2s+6)+s =17

=95 +285+20=0

=29+10)(s+2)=0 =>s5=-2

5 Q=(1,-1,00=(a,b,c) =>(a+b+c)=4
Consider the circle C: x’ +y —6x — 8y — 11 =0.
Let a variable chord AB of the circle C subtend a
right angle at the origin. If the locus of the foot of
the perpendicular drawn from the origin on the
chord AB is the circle X’ + y' — ax — By — y = 0,

then o + 3 + 2y is equal to

(18)

C:x+y—-6x—8y—11=0
E" of chord AB

y—-k= —%(x—h}

hx +ky=h'+k’ we(2)

Homogenising the eq” of the circle

25.

Ans.

Sol.

x:+yz_6}{h:‘c+k::']_8y[h:f+k¥J_11[hsf+k?] -0
4k ) h® +k° h+k
coeff. of x* + coeff of y' =0

6h B* 8k k*

l=————11.- I =11 ~=0
ho+k™(hrek?) DK (R k)

2(h* + k')~ 6h -8k —11=0
x3+y:—3x—-4y—u=0

2
Sa+tp+2y=3+4+11=18

Let f be a polynomial function such that

2.2
log, =|log,| 24+—=+—+..... .
og,(f(x)) [ ogL( 1% oo]]

f(x)

(%)

10
Zf(n) is equal to :

(395)

log,| 1+ ,x > 0 and fi6) = 37. Then

2
1 1
1—
3 f(x]

log, f(x)=log,

=0 (1) -+ [ 1]
X X

= fix)=1+x" = f{6) =37
= 1+6"=37 = 6"=36
=n=2

SR =1+x
i(unf):mqt—m'”'21 =395
— 6



PHYSICS

TEST PAPER WITH SOLUTION

26.

Ans.

Sol.

27.

Ans.

Sol.

SECTION-A

A new unit () of length is chosen such that it is
equal to the speed of light in vacuum. What is the

distance between Venus and Earth in terms of

o units if light takes 6 min. 40 s to cover this

distance ?

(1) 200 o (2) 400 &
(3) 300 a (4) 500 o
(2)

a=3x%x10"m

Distance = (400) x 3 x 10" m = 400

xP et E

t.\

Consider the equation H =

Where H = magnetic field; E = electric field:
€ = permittivity, x = distance, t = time. The values
of p. g, r and s respectively are :

(1,1,1,1 (2)-1,1,2,1
3)1,-1,-2,1 4-1,-2,-2,1

1)

As per the question, considering H as magnetic
field

(W)= =MrT?
LT 1T
[ ]-MLT =ML
IT
'’ 3
[e]=—=5=MTL"rT!
MLT L’
NI T = R LT =2
—-q+r=1
P-3q+r=0
2q-r=-1
4g-3r-8=-2

28.

Ans.

Sol.

Solving we get
g=0,r=1
p=-1,5=-1

No option matching

Considering H as magnetic field intensity

B i = current per unit length = IL"
pl]

—q+r=0 q=1
p—-3q+r=-1 =1
2q-r=1 p=+I1
4g—-3r—-s=0 s=+]

Option (1) is matching

Note : As per the question if we consider H as
magnetic field, no option is matching but if we
consider H as magnetic field intensity then option
(1) is matching.

A car moving with a speed of 54 km/h takes a turn
of radius 20 m. A simple pendulum is suspended
from the ceiling of the car. Determine the angle
made by the string of the pendulum with the
vertical during the turning. (Take g = 10 m/s")

(1) tan '(0.5) (2) tan '(0.75)
(3) tan '(1.125) (4) tan '(0.25)
3)
’ T cos O
mv”- 2
—— Tsin# L
g
mg

(v=54x 3 s 15m/s)
18

225

tan 0 =
20x10

tzmﬂ=g
8

0=tan '(1.125)



29,

Ans.

Sol.

30.

Ans.

Sol.

A gas balloon is going up with a constant velocity

of 10 m/s. When this balloon reached a height of

75 m, a stone is dropped from it and balloon keeps

moving up with the same velocity. The height of

the balloon when the stone hits the ground is
m. (Take g = 10 m/s’)

(1) 85 (2) 150
(3) 129 (4) 125
4)
B
U:EI(}m.f's :l.l_ 100 g
T C Qo 2x10
oL

A

H=75m

—75:10”—%“0”’

t-2t-15=0

t-5(t+3)=0 = =5
Height=75+10%5=125m

A thin biconvex lens is prepared from the glass
(p = 1.5) both curved surfaces of which have equal
radii of 20 cm each. Left side surface of the lens is
silvered from outside to make it reflecting. To have
the position of image and object at the same place,

the object should be placed, from the lens at a

distance of cm.

(1) 10 (2) 12.5
(3) 13 (4)13.5
(1)

Combination of lens + mirror

f=%=—l(}cm;ﬂ_—

A = =20cm
2(u-1)

;—'l-h|'ul

1_1
¢

31

Ans.

Sol.

32.

Ans.

1 -1 2 1

F 10 20 5

f=-S5cm

To form image at the position of object, it should
be placed at center of curvature of mirror + lens

combination.

Lu=2f=2x5=10cm

Two identical bodies, projected with the same
speed at two different angles cover the same
horizontal range R. If the time of flight of these

bodies are 5 s and 10 s, respectively, then the value

of R is m. (Take g = 10 m/s’)
(1) 250 (2)25

(3) 500 (4) 125

(1)

For range to be same, angle of projection must be

complementary angles.

2(usin0)(ucos0)
g

Range =

~ 2(50)(25)
0

m=250m

A solid cylinder having radius R and length L is
slipping on a rough horizontal plane. At time t = 0
the cylinder has a translational velocity v, = 49 m/s,
perpendicular to its axis and a rotational velocity
v, /4R about the centre. The time taken by the
seconds.

0.25 and

cylinder to start rolling is
(coefficient of kinetic friction p, =

g=9.8m/s)

(115 (2)5
(3)10 4)75
(2)
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i W, mg

i a=——=p.g

i m

i 2

: T=lo=p,mgR= 5 X

I

I

i R

I ;

I SV =V, — WEt ekl

: 2p, ot

: Also, o=0, + & i)

I

- V_ Yo, gt

1 R 4R R

: Solving Eq. (i) & (ii)

I

! Yo s opgt=v, —pgt

I 2 topgt=v, —|1,8

I

I v,

| 3pgt=vy—~—

I 4

|

I 3%

I =y

I

i v, 49

| =t= = i = 5sec.

: dpg 4% Ex 98

I

I 33. A liquid of density 600 kg/m’ flowing steadily in a
1

i tube of varying cross-section. The cross-section at
I , ﬂ
i a point A is 1.0 em” and that at B is 20 mm". Both
1

I the points A and B are in same horizontal plane,
I e .

1 the speed of the liquid at A is 10 cm/s. The
: difference is pressures at A and B points is
: Pa.

: (1) 18 (2) 144

|

" (3) 36 @72

I

I Ans. (4)

I

I

I

I

I

I

i

I

I

I

I

I

I

I

[

Sol.

34.

Ans.
Sol.

Ans.

Using continuity equation,

AV =AV,
l><10=l><Vﬂ
5 "2

=V,=50cm/s
Using Bernoulli's theorem,

] 2 l 2
P, +5pvl‘ =P, +§DV1"

I 2 2
P-P=_p[ V-]

:%xﬁﬂﬂ[[SO}: ~(10)’ ]x10=72Pa

A spherical liquid drop of radius R acquires the
terminal velocity v, when falls through a gas of
viscosity 1. Now the drop is broken into 64
identical droplets and each droplet acquires
terminal velocity v, falling through the same gas.

The ratio of terminal velocities v /v, is

(nH4 (2) 0.25
(3)32 (4) 16
4)

Using volume conservation,

4

—rer=64xinR': =R,=&
3 37 =4

Terminal velocity v o« R

o NN

v, R:

One mole of diatomic gas having rotational modes

only is kept is a cylinder with a piston system.

The cross-section area of the cylinder is 4 cm’.

The gas is heated slowly to raise the temperature

by 1.2 °C during which the piston moves by

25 mm. The amount of heat supplied to the gas is
J. (Atmospheric pressure = 100 kPa,

R = 8.3 J/mol.K) (Neglect mass of the piston)

(1)24.8 (2)25
(3) 15.04 (4)29.98
(2)
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Sol.

36.

I* Method
Q=AU+W

Q=gnR.f_\T +nRAT = [§+ I]nRAT

iff=2=Q=2nRAT =2 x 1 x83x 1.2=19.92
(No option is matching)

if f=5=> Q=3.5nRAT
=3.5x1x83x12=34.86

(No option is matching)

Method-2

Q=AU+W

Q =i;nRAT +PAV

iff=2

= Q =nRAT + PAV
=1x83x1.2+10°%25x10" x4 x 10"

= 10.96

(No option is matching)

ift=>5

= Q =2.5nRAT + PAV
25x1x83x12+10°%25%x10"x4x 10"
=259

(closest is 25)

Note : As PAV # nRAT, given state is inconsistent

Hence we can opt the most suitable option as (2).

Initial pressure and volume of a monoatomic ideal
gas are P and V. The change in internal energy of
this gas in adiabatic expansion to volume V__, =27V

is L.
(1) -2PV(3J3-1) {2)§Pv

4 3
3y — Py 4) =PV
(]3 {)4

Ans. (3)

Sol.

37.

Ans.

Sol.

PV =P,V

7=

“ a]n

PV* =P, x(27V)"
Py =t

nRAT

AU = nC AT =
(-1

_PV,-RY,
(y=1)

;xfy—Pv

2
b =
3

The frequency of oscillation of a mass m
suspended by spring is v. If the length of the

spring is cut to half, the same mass oscillates with

frequency v,. The value of Y2 ogs

v
(1)1 )2
(3) 2 3
3)

For a spring, k/ = constant

’
K=k, 5=k, =2k,



38. A monochromatic source of light operating at
15 kW emits 2.5 < 10 photons/s. The region of an
electromagnetic spectrum to which the emitted
electromagnetic radiation belongs to
(Take h=6.6 x 10 J.sand ¢ = 3 * 10" m/s).

(2) Infrared

(4) Ultraviolet

(1) Microwave
(3) Visible
Ans. (4)
hC _ 15x10°
A 25x10%

_6.6x107 x3x10" x2.5%10™
15x10°

Sol.

2 ]

A=33x10"

39. A current carrying circular loop of radius 2 em

’ . » K+1 . ; i
with unit normal n = T is placed in a magnetic
2

field, B=B,(3i+2k). If B, = 4 x 10 T and
current 1=100y2A , the torque experienced by the
loop is Wb.A. (n=3.14)

(2) 5024x107k

(4) 5024107 ]

(1) 16x107k
(3) 5024 %107}
Ans. (4)
Sol. T=MxB

:}100\5x3.14x4x104[[k+l]x(3i‘+2¥¢)}8.,

J2
=16x 3.14x[+3j- 23]x10--‘

—50.24x107]
40. A 30 cm long solenoid has 10 turns per em and

area of 5 em’. The current through the solenoid coil
varies from 2 A to 4 A is 3.14 s. The e.m.f. induced

in the coil is o * 107 V. The value o is

(1) 60 (2) 12
(3) 120 (4) 34
Ans. (2)

Sﬂl. {::—L_dlz_” HEA.{"E
dt

=—4nx107 x10"x5x10™ ><(].3~><E

T
=-12x10"
41. Two point charges q, =3uC and q, =—4uC are
placed at points f2'1:+3j+3l;) and {I+]+l:;}

respectively. Force on charge q, is N,

Take =9x10"SI UnitsJ

TE,
(1) (121 +24] +24k)x10°
(2) (4i+8j+8k)x10"
(3) 3i+6j+6k)x107
(4) (—4i -8j—8k)x107
Ans. (2)
Sol. F=%-F=>-1-2j-2k

9 12
_ 910 x(3)(+4)x10
27
:>4x10'3[1?+2_‘i+21~<]

(i+2]+2§.<)

42, Light ray incident along a  vector

A(j(ACi:Zi —33) emerges out along vector
OE'.(OE;:CI —4}) as shown in the figure below.

The value of C is

A
o
p=1 0
=15
p
B

(1 1.6 (2)0.16
(3)11.6 (4) 16

Ans. (1)



Sol. I{AO"}):" (OBXj)XI.ﬁ 45. The output Y for the given inputs A and B to the
i 2 circuit is :
2k 3 ck
Vi3 2[Jc +16 ! o
A wmmbeemeeeeee 1(5)
w2 1 —
- 791"“ = 16C" +256 = 117C" Bop~tpiy—> 1)
13 4(C"+16) 2 E —
256=101C v
C=159=1.6
1
43. K, and K, be the maximum kinetic energies of (1
photoelectrons emitted from a surface of a given 0‘0 2 53---------1(5}
material for the light of wavelength A and A, o
respectively. If &, = 2 A, then the work function of Y Coe
material is given by : | P
+ 2 = @) |
(R, + 2, R)eK,~ K O iy
(3)K, - 2K, (4) K, - 2K, P
Ans. (4)
g Y
Sol. 2KI:%—2¢ (i) | 1§
A |
3) ’
2hC i3 } - 1(s
g i) o
A, !
Solving (i) & (ii), we get .
K,-2K,= ¢ §
44. Two radioactive substances A and B of mass (4) I i
numbers 200 and 212 respectively, shows 0‘0 R >1(s)
spontancous c-decay with same Q value of 1 MeV, :
The ratio of energies of c-rays produced by A and | Ans. (2)
Bis & i
(1) 2548 (2) 2796 A
2650 = 2646 Y
2597 2862
3 —— 4 Be- =
) 2600 ) 5499 Sol. B A-B
Ans. (3) - -
A-B+A-B=(A+A)-B=B
A-4
Sol. k, :[—JQ =
A Note : In lower gate, input is taken from A as A
ku. = Ex & = 2597 due to node given in the figure.
k,, 200 208 2600
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- SECTION-B

: 46. A parallel plate capacitor is having separation
: between plates 0.885 mm. It has a capacitance of
: 1 uF when the space between the plates is
1 filled with an insulating material of resistivity
: 1 % 10" Qm and resistance 17.7 » 10" Q. Relative
: permittivity of the insulating material is a x 10,
: The value of @ is

: (Take permittivity of free space = 8.85 x 10 F/m)
: Ans. (2)

: Sol. RC=pKe,

| 14 -6

" K=E=1-’:f’"m ><ICI_Iﬁ =2 x 10’

| pg, 107 x8.85x107"

i

: 47. Some distance star is to be observed by some
| telescope of diameter of objective lens a, at an
: angular resolution of 3.0 x 107 radian. If the
: wavelength of light from the star reaching the
| telescope is 500 nm, the minimum diameter of the
i e o :

1 objective lens of the telescope is cm.
: (Nearest integer)

: Ans. (203)

I 2

I i Qmiaak

| b

! 7

: 3x107 122X 203.33em

|

: 48. A 5 mg particle carrying a charge of 57t x 10" C is
: moving with velocity of (3%+2]E)><][]‘ m/s ina
I — . 5

| region having magnetic field B=0.1k Wb/ m". It
i

: moves a distance of o meter along k when it
: completes 5 revolutions. The value of @ is
i

i

| Ans. (2)

|

: Sol. 5 ZRmJV:’SxExnxSxI_? x2x10™ —om

I gqB 5nx107" x0.1

|

i

i

1

1

I

|

|

i

|

|

i

i

[

49.

Ans.
Sol.

50.

Ans.

Sol.

The stored charge in the capacitor in steady state

of the following circuit is uC.

50 40 100
— AV

—— 100uF

(200)

At steady state,

I=1.==A

Y

AB =

-!2- x4=2V

Charge on capacitor

Q=CV,,=100x2=200pC

Two masses of 3.4 kg and 2.5 kg are accelerated
from an initial speed of 5 m/s and 12 m/s,
respectively. The distances traversed by the masses
104 m and 129 m,

respectively. The ratio of their momenta after 10 s

. b
in the 5" second are

is %.Thc value of x is

)

S=u+%{2n—l]=-l(]4=5+%{9} =a=22m/s
129=12+?2—x9:>a=26 m/s’

p, _ (5+22x10)3.4 225x(34) 9

p, (12+26x10)(2.5) 272x25 8
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CHEMISTRY TEST PAPER WITH SOLUTION
SECTION-A 52. Given below are two statements :
51. Match List-1 with List-II. Given : Molar mass of C, H, O, Cl are 12, 1, 16
d 35.5 g mol |, respectively.
List-1 List-11 - ol e :
Statement I : In 30%(w/w) solution of methanol
Mass of substance Number of in CCl, (at T K), the mole fraction of CCl, is equal
atoms to 0.33.
. t: t : Mi F 3
& ik L 2% 10" x N, Statemen ‘ ," M‘lxt_urc of rmlclhanol and CCl,
' shows positive deviation deviation from Raoult’s
B. 98mgsulphuricacid II. 1.5%10"xN, law.
i In the light of the above statements, choose the
C. 1.8 mg carbon L. 3x107 xN, y
' correct answer from the option given below :
D. 5.85mgsalt(NaCl) IV. 7x10"x N, (1) Both Statement I and Statement II are ture
: ; (2) Both Statement I and Statement I1 are false
Choose the correct answer from the options given . ‘

(3) Statement I is true but Statement I are false
below (4) Statement [ is false but Statement Il are ture
(1) A-IV, B-I11, C-1, D-II Ans. (1)

(2) A-II1, B-11, C-1V, D-I Sol. (i) Let wt of solution = 100 g
S AT RV O Bk wt of methanol =30 g
(AL, BV, AL I wtof CCl,=100-30=70 g
(4) A-I1L, B-1V., C-1, D-1I 70
iy P 154
Ans. (3) mole fraction of CCI, = — ::1 - ?0[ 5430
Sol. (A) No. of atoms in 1.8 mg water S 154 ¥ 32
_ 1.8x 107 B ; =0.3267 =0.33
B 18 XN, RI=3x 10N, (i) CCl, & methanol is mixture of positive
(B) No. of atoms in 9.8 mg H,SO, deviation from Raoult’s law.
B So, statement (I) & statement (II) are correct.
L ———y
=8 53. Bromine trifluoride autoionizes to form BrF,’ and
C) No. of atoms in 1.8 carb
(M@ ‘a oms i S R BrF?. The shapes of the cation and anion are
::Lﬁiﬁl_xN\:]jx[04xNﬁ respectively ,and
12 g

(1) bent, square planar
(D) No. of atoms in 5.85 mg NaCl .

(2) linear, square planar

- 5.85x10” xN, x2 =2x10 4 N, (3) bent, see-saw
AR (4) linear, tetrahedral
Correct match : A-I11, B-IV, C-11, D-1
Ans. (1)

|
|
|
I
I
I
1
|
|
|
|
|
I
I
1
|
|
|
|
|
I
|
I
|
|
|
|
|
|
|
I
I
|
|
|
|
|
|
I
|
|
|
|
|
|
|
|
I
|
|
|
|
|
|
|
I
|
|
" " - - - - - - - — - - - - -

|
|
I
I
I
I
|
|
|
|
|
|
I
I
I
|
|
|
|
|
I
I
I
|
|
|
|
|
|
I
I
I
I
|
|
|
|
|
I
I
I
|
|
|
|
|
I
I
|
|
|
|
|
|
I
|
|
|
.



r
|
|
|
|
|
|
|
: Sol.
|
|
|
|
|
|
|
|
|
|
|
|
|
| 54.
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
]
|
|
1 Ans.
|
|
| Sol.
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
[

BrFy = sp'

[Bond pair = 2, lone pair = 2]
= bent

BrFy = sp'd’

[Bond pair = 4, lone pair = 2]

= square planar

Which of the following are not correct ?

A. For water, magnitude of K, is more than the

magnitude of K.

B. The elevation in boiling point of water when a
non-volative solute is added to it is larger in
magnitude than its depression in freezing point.

C. Osmotic pressure measurement is preferred over
any other colligative property to determine molar

mass of proteins and polymers.
D. The dimerised form of benzoic acid in benzene

Il CI)H
18 CgHs—C—OH ....0=C - C4Hs

Choose the correct answer from the options given

below :

(1) A and B only
(2) A and D only
(3) A, B and D only
(4) A, C and D only

3)
(A) K, for water = 0512 ———%
mol
K, for water = 1.86 %2
mol

So, K, <K, for water

(B) Since, Klj < Kr S0 ﬂTb < ﬂu.Tr [same equimolal
solution]
(C) Osmotic pressure is used to determine molar
mass of protiens & polymers
(D) dimerised form of benzoic acid in benzene

y O—H----O\\

CsHs—C C—C¢Hs

No—H-0

option (A), (B) & (D) are incorrect

Consider the following reactions in which all the
reactants and products are present in gasesous state

2xy = x,+y, K =25x10

xy + —;—z_. =xyz K,=5x10"

The value of K, for the equilibrium
1 1 .
—X,+—¥.+—2Z, —XyZ IS
e
(1)25x10°
(3)1.0x 10"

(2)25x10°
4)5x%10°

Ans. (3)

Sol.

9

Fa

56.

_x]

sl .. i !

X.~+Y>‘_—\2x}"s = T =
b K, 2.5x10° 25x10°

I 112
toy, = w, K”,—,[ ! J 1 (1)

25%10° ) 5x10°

| i
xy+:?.—z::——‘ xyz, K,=5x 10"

....... 2)

On adding equation (1) & (2)
1 1

=Xt =¥t EZ] = XYz,

2

x5x107%=1x10"°

[}

3 2

5x10

Givenat298 K : EY. =XVolt

E®, =Y Volt

Fe" (Fe

The Ef’r,_: in Volt at 298 K is given by :

Fe**
(1)2X-3Y
(3)3Y+2X

(2)3Y -2X
dY+X

Ans. (2)
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Sol.

57.

Ans.

Sol.

(i) Fe"(aq) + 2¢ — Fe(s) ....... AG?
(i) Fe"(aq) + 3¢ — Fe(s) ....... AGS
(iii) Fe"‘(aq) +e — Fe’:(aq) ....... AG?°
iii = ii — i

=IxFxE° , . =-3xFxy—-(-2xFxx)

E° =3y - 2x

Fe'' /Fe™

Option (2) is correct

Given below are two statements :

R=8314JK 'mol'and 1 cal=4.2]

Statement I : When Ea = 12.6 kcal/mol, the room
temperature rate constant is doubled by a 10°C
increase in temperature (298 K to 308 K)
Statement I1 : For a first order reaction A — B,

ty

2
S

-

[A]¢/mol L' -

Here [A], is the initial concentration of A and t , is
half-life of reaction.

In the light of the above statements, choose the
correct answer from the option given below :

(1) Both Statement I and Statement IT are true

(2) Both Statement I and Statement I1 are false
(3) Statement I is true but Statement Il are false

(4) Statement I is false but Statement I1 are true

(3)

K, 12.6x|{1‘{ 10 ]
S-1: fn| — |=
K, [8.314] 298 %308

4.2
= (n K, =0.693
K,
K,
K,
S-I1 : For 1" order
(n2

tiz = ——;t,, o [A]"= constant.

Statement-1 is true but statement-II is false.

58.

Ans.

Sol.

59.

Ans.

Sol.

Match List-1 with List-I1.

List-1 List-11
Electronic 1™ Tonization
configuration of Energy (kJ mol™)
neutral atom
(wheren=12)

A ns I. 2080

B. ns'np' I1. 899

C. ns'np’ 1. 800

D. nsnp IV. 1402

Choose the correct answer from the options given
below :

(1) A-IL, B-III, C-1V, D-1
(2) A-1V, B-1II, C-11, D-1
(3) A-I1L, B-I1L, C-1V, D-1
(4) A-111, B-11, C-1, D-1V
)

(A) 25" = Be

(B) 2¢° 2pl =B
(C)2s2p' =N

(D) 252p" = Ne

IE order : B<Be <N < Ne
A-IL, B-II1, C-1V, D-I

Find the correct statements related to group 15
hydrides.

A. Reducing nature increases from NH, to BiH,

B. Tendency to donate lone pair of electrons
decreases from NH, to BiH,

C. The stability of hydrides decreases from NH, to BiH,

D. HEH bond angle decreases from NH, to SbH,
(E = Elements of group 15)

Choose the correct answer from the options given

below :

(1) A and B only (2) B and C only
(3)A,B,Cand D (4) A, C and D only
3)

(1) Reducing nature : NH, < PH, < AsH, < SbH, <BiH,
(2) Lone pair definition tendency :
NH, > PH,> AsH, > SbH, > BiH,
(3) Stability of Hydrides :
NH, > PH, > AsH > SbH, > BiH,
(4) HEH bond angle : NH, > PH, > AsH, > SbH, > BiH,
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Given below are two statements ;

Statement I : The number of pairs among
[Ti", V'], [V*, Mn’], [Mn™, Fe"] and [V*, Cr’]
in which both ions are coloured is 3.

Statement 1I : The number pairs among [La",
Yb'], [Lu”, Ce"] and [Ac”, Lr"] ions in which
both are diamagnetic is 3.

In the light of the above statements, choose the

correct answer from the option given below :

(1) Both Statement 1 and Statement Il are correct
(2) Both Statement I and Statement Il are incorrect
(3) Statement 1 is correct but Statement IT are incorrect
(4) Statement 1 is incorrect but Statement I are correct
(1)

Ti™ is colourless due to d’ configuration

J. statement | iS correct
La? %% Lu”? Ce' AI°

diamagnetic

& Lr° all are

. Statement 2 is correct.

Given below are two statements for catalytic

properties of transition metals :

Statement I : First row transition metals which act
as catalyst utilise their 3d electrons only for
formation of bonds between reactant molecules

and atoms on the surface of catalyst.

In :
concentration of reactants on the surface of catalyst

Statement There is increase in the

which strengthens the bonds in reacting molecules.

In the light of the above statements, choose the
correct answer from the option given below :

(1) Both Statement I and Statement I1 are correct
(2) Both Statement I and Statement Il are incorrect
(3) Statement 1 is correct but Statement I are incorrect
(4) Statement 1 is incorrect but Statement 11 are correct
(2)

Sol.

62.
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Sol.

63.
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First row transition metals utilize 3d and 4s

electrons for bonding on the catalyst surface.
.. Statement 1 is incorrect

Adsorption increases reactant concentration on the
catalyst surface and weakens bonds facilitating
formation of activated complex and
activation energy.

lowering

. Statement 2 is incorrect

Given below are two statements :

Statement I : Vapours of the liquid with higher
boiling point condense before vapours of the liquid
with lower boiling points in fractional distillation.
Statement II : The vapours rising up in the
fractionating column become richer in high boiling
component of the mixture.

In the light of the above statements, choose the
correct answer from the option given below :

(1) Both Statement I and Statement Il are true

(2) Both Statement I and Statement Il are false
(3) Statement [ is true but Statement I1 are false
(4) Statement I is false but Statement Il are true
3)

Statement 1 : True

Statement I : False

Reason - As vapours rise, they become richer in
the lower-boiling component, not high-boiling
component.

The major product of which of the following
reaction is not obtained by rearrangement reaction?

Anhyd.
(H@ R e AICL;
O e

Anhyd.

(3) CH:(CH:) CH 45> CH-CH(CH).CH,
CH;

H,O"
H— = =
& OH

(2)

e o o o S



[ ——————————————————————————————————————————————————— —— -y
1 |
1 |
1 |
I |
] 1
1 1
1 |
1 |
I Sol. Sol. I
I P |
1 ® CL/hv |
I L—oH . > SH, AN 1y /Y I
I E, (n-Butane) 1
I Cl 1
i RDS . 3 . |
" (P) Optically active I
1 |
I >: «— yL Cl/hv 1
1 1
: Product obtained without rearrangement. Cl Cl :
I Cl |
1 Cl W 1
: 64. The total number of aromatic compounds/species Cl % Cl - = Cl :
Cl
| from the following is ) ) . 1
| Total dichloro products (excluding stercoisomers) |
I - 1
I =4 I
1 |
1 |
1 |
] 66. Given below are two statements : 1
1 ® 1
: D$ " E ]e Statement-1 : Due to increase in van der Waals :
| forces, the order of boiling points is CH,CH,CH,I > |
: (s (2¥4 CH,CH,l > CHL :
I 3)3 45 I
I (3) (4) cl I
: Ans. (2) :
i Statement-11 : As is more symmetric, its 1
" Sol. Aromatic compounds are "
I Cl 1
1 |
| & Cl |
| melting point is higher than @[ , however I
- & o i o Qe
1 @® |
I IR ci l
| 65. n-Butane on monochlorination under its boiling point is lower than CI |
I Cl |
| photochemical conditions gives an optically active i
: compound “P”. “P” on further chlorination gives In the light of the above statements, choose the :
: dichloro compounds. correct answer from the options given below : :
1 5 ) 1
i The number of dichloro compounds obtained (1) Both Statement-I and Statement-I1 are true. 1
1 1
I (ignore stereoisomers) is : (2) Both Statement-1I and Statement-I1 are false. |
I 1
: (N3 (2)4 (3) Statement-1 is true but Statement-11 is false. :
1 (3)5 4)6 (4) Statement-1 is false but Statement-I1 is true. !
1 |
1 |
i Ans. (2) Ans. (1) |
1 |
1 |
I |
1 |
1 1
I 1
1 |
1 |
1 |
] 1
1 1
1 |
1 |
S ———————————— |



Sol. Statement I : True Ans. (3)

Order of boiling point : Sol.

(0] 0]
CH,CH,CH,1 > CH_,CFIJI >CH,I . . N)ﬁ‘]/H NaBH,/McOH H
Vanderwaals forces increases due to increase in S —_— H

molecular weight
Stateme.nt 2:‘True _ NaOH(aq.)/A
Order of melting point :-

Cl Cl 0
Cl OH @ 0"
) ¢ JH0° @H)\
OH

(more symmetric)
68. Which statements are True?
Boiling point order :- A.  In Hoffmann bromamide degradation, 4 moles of
(Boiling point « p) NaOH and 2 moles of Br, are consumed per mole

of an amide

Cl Cl
¢l B.  Hoffmann bromamide reaction is not given by
= alkyl amides.

C.  Primary amines can be synthesized by Hoffmann
bromamide degradation.

(o0) (5=0) D.  Secondary amide on reaction with Br, and NaOH
will give secondary amine.
67.  Consider the following reaction. E.  The by-products of Hoffmann decgradation are
Na,CO,, NaBr and H,0.
é )\n/H (1) NaBHy/MeOH >(P) Choose the correct answer from the options given
(ii) NaOH(aq ).A below :
(iii) HyO" (1) A, C and E only (2) B, C and D only
The major product (P) formed is : (3) C and E only (4) C. D and E only
‘/I\/OH Ans. (3)
(1 OJ Sol. Hoffmann bromamide degradation reaction —

UH R—H—NH; + 4NaOH + Br;
2) @J\H/H 1° Amide —l
0

R — NH; + Na;CO; + 2NaBr + 2H,0

O
)J\/\/\N)\/OH 1° Amine

(3) HO
H Statement (A) — False
Statement (B) — False
@ HON\/\N/]\/OH Statement (C) — True
H Statement (D) — False

Statement (E) — True
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The incorrect statement from the following with

respect to carbohydrates is :
(1) All monosaccharides are reducing sugars,

(2) The monosaccharide units obtained from
hydrolysis of oligosaccharides are always the

same.

(3) Starch and cellulose are typical examples of
polysaccharides, which are very high molecular
weight compounds of more than ten
monosaccharide units.

(4) Open chain and cyclic structures co-exist at
equilibrium that are responsible for certain

properties as in the case of D-(+)-glucose.

(2)

The monosaccharide units obtained from
hydrolysis of oligosaccharides may be or may not
be same.

Example :

Lactose —2—s Glucose + Galactose

different monosaccharide units

Ha0" o i
Maltose ——— Glucose + Glucose

same monosaccharide units

Which of the following amino acid will give violet
coloured complex with neutral ferric chloride
solution?

(2) Serine

(4) Cysteine

(1) Threonine
(3) Tyrosine
(3)

O

|
HO—@—CI-lg—(i“H—C—OH

NH,
(Tyrosine)

Tyrosine amino acid will give violet coloured

complex with neutral FeCl, solution because it

contains phenolilc group.

71.
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Il
CH=0 -CH,
I
+ MO bl _ CH=CH-C-Ph
{Crossed Aldol
(x) y)

Total number of pi () electrons in 'z’ =

SECTION-B

Number of paramagnetic complexes among the
following is

[MnBr,]". [NiCL]", [Ni(CN),J". [Ni(CO),],
[CoF,]*, [Fe(CN)]", [Mn(CN)J", [Ti(CN)*,
[Cu(H,0)¢]*, [Co(C204):]*

(6)

[MnBr,]", [NiCL]", [CoF,]", [Mn(CN)]",
[Ti(CN),]", [Cu(H,0),]"" are paramagnetic.

x' is the product which is obtained from benzene
by reacting it with carbon monoxide and hydrogen
chloride in the presence of cuprous chloride. 'y' is
the major product obtained from the benzene by
reacting it with ethanoyl chloride in the presence of
anhydrous AICl;. Product (major) obtained by
heating x and y in the presence of alkali is z. Total
number of & (pi) electrons in z is

(16)

{(MIU {Gattermann Koch
¢ u(I reaction)
O
Il
C-CH,
CH 1—(_ —Cl
nnhy AICh (Friedal Craft acylation)

Condensation product)

(2)

16 n electrons

i
O
(Z)
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Consider two radiations of wavelengths :
1. 2 =2000A
2. Ay=6000A
The ratio of the energies of these two radiations

E ).
-1 18
E‘Z

. (Nearest integer)

(3)
Eplul B ﬁ
A
E, &,
= —=—

Consider the reaction :
2H,S(g) + 30,(g) — 2HO()) + 250,(g)

The magnitude of enthalpy change for the reaction

in kJ mol ™ is

Given : A/H® (H,S) = —20.1 kJ mol’

. (Nearest integer)

AH® (H,0) = -286.0 k] mol”

AH® (S0O,) =-297.0 kJ mol '
(1126)
A H® = ZAH °(product) — ZAH °(Reactant)
AH®=2 x AH(SO,.g) + 2 x AH°(H,0,f)

-2 x AH°(H,S,g)

AH®=2 x (—297) + 2 x (-286) — 2 (-20.1)
=594 - 572 +40.2

A H°=—1125.8 klJ/mol.
|[AH®|= 1125.8 kJ/mol.
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Solid carbon, CaO and CaCO, are mixed and

allowed to attain equilibrium at T K.
CaCO, —— Ca0 (s) + CO,(g) Kp, = 0.08 atm

C(s) + CO,(g) —— 2CO(g) Kp,=2atm

The partial pressure of CO is x 10" atm.
4)

CaCO(s) == CaO(s) + CO,(g), K, = 0.08 atm

KP. = P{_U_‘ =0.08 atm
C(s) + CO(g) == 2CO(g), K, =2
K. = P(:o =2
2 P('u_

Bh _

0.08

P, = 16%10"
PUJ = 4 » 10 I



