SECTION-A
1. Hoed (mon)=1 and
1*—22+3 4+ + (20210 —(2022)* + (2023) = 1012 m’n
then m® — o 15 equal to -

(1) 180 {2)220 {3) 200 (4240
Sol. (4) .
(1-2)(1+-2)=(3-43+4+ ... = (2021 — 2022) (2021 + 2022)+ (2023 =(1012) mn
S {D1+2+3+4+ . +2022] + (2023 =(1012) m’n
. [2022)[2023) . .
=(-1) —H— + (2023 <1012y mn

-
=

= (2023)[ 2023 - 1011 ]=(1012) m’n
= (2023) (1012) =(1012) m’n

= m'n= 2023

=mn=(17F*7

m=17.n=7

m—n =(17F =71=289—-49=240
Ans_ Option 4

(]

The area bounded by the curves y=x—1| = |x— 2| and v=3 15 equal to :

(133 (2) 4 (3) 6 (4)3
Sel. (2)

y=mx—1-x-2|

I i 3

Y

A= % [1+3][2]

=4
Ans Option 2

i For the system of equations
X+TyTz=6
x+2y+oz=10
¥+ dv—+ 3z =B, which one of the following 1s NOT true :
(1) System has aumque solutton for e =3, B = 14
(2} System has a umque solutton foroo=-3_. =14
(3) System has no solunon for k=3, B =24
{4) System has infinitely many solutions fora =3, =14
Sol. (1)
|1
1

&=‘

Pt
2

1

=(10—-3c)—(5—c) T (3-2)
=6-2u

L

5



Sol.

h
.

Sol.

G 1 1
Ax={10 2

B 3 5
= (10— 300) — (50 — &13) + (30 — 2B)
=40-180.~of — 28

1 6
Ay=i1 10

1B
=(30-opf)-6(5—a) T (p—10)
=10+60.+F—of

1 1: .6
Az=11 2 10

13 B
=(2B—-30)-(p-10)}+ 6(1)
=p-14
for Infinite sohtion A

o

I
lad
g

Il

+

For umque sobmtion o=3

Ans Option 1

Among the statements -

(51 (p=>q) v((~p) ~q)isztautology
(82 (a= p) = ({~p) Aq)1s acontradiction

{1) onlv (S2) 1s True (2} onlv (S1) s True
(3) nergher (51) and (52) 15 True {4) both (81) and (52) are True
(3)
Sl
P | Q | -p |~p'g|p=q| (p=g)vi~p'g)
T T F F T T
T F F F F F
F ol i T T T T
F F T F T T
52
P | Q |ge=p| ~p |0)a| (=p)= (')
T T L F F F
T F L F F F
F T F T T T
F F T T F F
Ans Option 3
S | R G L
lim [ p IS E [ 2228 |[2 —zle} 1s equal to
AN J

(4)0



&. Let Pbasquare matrix suchthat PP =1-P Foree B, 7.8 = N if

PP-PE=n[-29P and P> —PF=8I—13P. thena+ P +y—S&1sequal to:

(1) 40 (2)22 (3) 24 (4)18
Sol.  (3)

P:=1-P

R

P*—P*=5I-13P

P*=(I-PP=I-P:_2p

Pi=1+-1-P-2P=21-3P

= (P =(21—3P) =41-9p _12P
=41-9%I-P)-12P

P =131 21P A1)
pf = p* p! = (21— 3P) (I-P)
=21-3P -3
=2I-5P+3{1-P)
=51_38P {2
(D=(2) (1) —(2)
P+ pS=181_ 29P |Pf —p* —81-13P|
From (A) a=8 B=6
v=18
5=8
a+B+y—5=32-8=24
T A plane P contamns the line of intersection of the plane f.{i+i+ k)= 6 and f.{li+ 3]-.- -if:) =—3 If P passes
through the pomt (0, 2, —2), then the square of distance of the point (12, 12, 18) from the plane P 1s -
(1) 620 {2) 1240 (3) 310 (4) 133
Sol. (1)

eq®ofplane P +2P:=0



(x-y-z-6)~1L(2x-3v+4z-3)=0
passth (0. 2,-2)
(~6)+1(6-8=5)=0
(—6)=i[3]=0 20 es
eq” of plane
Sx+T7y=9z+4=0
distance from (12, 12, 18)
160844162+ 4|

d=|

| J25+49+81 |
3. 310

J153
L

1535

4 = 620
Ans Option 1

8. Let fix) be a function satisfymeg fix) ~ f{n—x)=7". ¥xc & . Then J:f{x} sinxdxis equalto:
o

W5 @7 (3) 27 @5
Sol.  (2)

1= [ f(x)sinx dx (D)

Apply king property

I=_|-;f['?[—x.:|siﬂ[::-|:—x:] de (1)

Add

EI=_[;f{x'1+f['ﬁ—x:| sinx dx

2I= J_ T sinx dx

2l=n"(2)

3

I=n"
Ans Option 2

-

9, If the coefficients of x 1 Lax + ﬁ ; and X 1n ‘ax—ﬁ J are equal, then -

-\.I‘:

(1) 64 ab=243 (2)32 ab=729 (3) 729 ab= 32 (4) 243 zh =64
Sol.  (3)
-_." 3 1 w11
| Zbx
1132—=7
=
3

=3

Coefficient of x 15 = l:-lil,_\ia']ﬁi %W

LD



:/ B 1 w.lrl'.

!Iax 3hxt )
Nx1-(-T)

= =0

3

T

Coefficient of x” 1 = Cy- 2

= [729 ab=132]

Ans Opiton 3

»

10. If the tangents at the points P and Q are the circle x* ++7° —2x ~ v =5 meet at the point R;I %.’1 then the area

of the tnangle PQR 15 :
3 i3 3 13
1) = 2) — 3) = iy e
OF @ = OF 4 <
Sol. (%)

X+y—-2xty=3
with resperct to R PQ 15 C.O.C
eqtof COC1i=T=0

g AT

— g Mar _L_ll__"_r'r_5=

5= lx'{f':“ !

5 5 25

—X +=y——=={

47727 4

Sx+10v—25=0

|x+2}r=i
Area  =—(P')(PQ) (PQ)=2yr —p" =45

‘_J;‘ E+—L—5
= 4

bt | =

1% J{v":_'-i p-t _

oo | L
II
L |

Method IT



11.

Sol.

Sol.

Ans Option 3

Three dice are rolled. If the probability of getting different numbers on the three dice 1= P . Where p and q are
q

co-prime, theng—pisequal to:
(1 (2)2 (3) 4 (4)3
(3)

. )(3
Far.=—[ )3

In a group of 100 persons 75 speak Enghich and 40 speak Hindi. Each person speaks at least one of the two
languages. If the number of persons, who speak only English 15 o and the number of persons who speak only

Hindt is B, then the eccentricity of the ellipse 25(p'x" + o'y’ |=at'f’ 15
J129 JIi7 Ji1g W15
(3) — (4) ETH

i il T 7 b e )
() 12 @ 12 12
(3)

n(AUB) = n(A) + n(B) - n(A~B)
n(A~B) =75 +40 — 100
n(A~B) =15

I
=
L]

’Dﬂl}-‘E — 60

OnlyH — 25

Both =15

25x° 25y
——

o B
25xt (2577
(60} (25)

-
e =1-| 22
(60}

™R
]
[
LA

=1

(]

P2

LA




. (60) —(25)
o _(80] —(25)

(60)
=3 (60—25)(60+25)
60 60

;2 _(35)(85) 119

60«60 144

i
12
13. I the solution curve f{x, v) = 0 of the differentizl equation (1 + log: x) %—XIGQE x=¢' x>0, passes through

the pounts (1, 0) and (o, 2). then o 13 equal to ;
(1) e @) & (3) &* (4) &=

Sol.  (4)

dx
[l+inx)—-xfnx=¢"
d_jr.

Let xfnx=t

['I+|!."n..1c':l—=E
' dy dy
E_T=E}. P:_]_:Q:ET
dy
S
Solution -
(t)(e™)=[(e) (e )y
tlet)=v-c
(xinxle¥=y+¢ =3 pass (1. 0)=c=0
pass (o, 2)
Ans Option 4

14. Let the sets A and B denote the domamn and range respectively of the function f{x)=— 1

..ﬂx]—x

. where [x]

denotes the smallest integer greater than or equal to x. Then among the statements -
(S1): A~ B=(1.«)—Nand
(8):AwB=(1_x)

(1) only (51) 15 true (2) neither (S1) nor {(52) 15 true
(3) only (52) 15 true (4) both (S1) and (52) are true
Sol. (1)
fix)= 1
' x]—x

If x = I[x] = [x] (greatest integer function)
If xfl{x] =[x]+1



15

Sol.

1

,[_=:-:EI
=f(x)=+ *=x
;.xél
| J[x]+1-x
oy |
.x =1 (doesnotexist)
=S H(x) = "'_{};}
__c w1
=

—domam of f{x}=R -1
- xgel
— £
=x<i{x}=1
=0<lJ1-{x} <1
- 1
=]
= Ranpge (1, =)
= A=R-I
B=(1x)
S0, AnB=(Lx)-N
AvB=(1x)
=»51 is only comrect

Now, fix) =

=1

Then

the elements m  the

number of
(4)3

=2x Z2H{EYP=2{x='—3Y

Iet 2 = b be twozere real numbers.

X ={zcC:Re(az’ 4 bz) =aand Re(bz" + az) = b} 1s equalto:
(1) 0 (2)2 (3) 1

(1) Bonus

~+ z+Z=2Re(z) Hz=x+1w = 7+7
(azl+bz)~(a2i+bZF)=2a .. (1)
(bZ2+az) +(bEi1+aZ)=2b ... {2}

add (1) and (2)
{fatb)Z +(a+blz+{a+h) T +(a+b) Z=2(a+h)

(a=b[Z-z-(zF-z]=2a+b) ... . 3
sub. (1) and (2)
(a-b)[Z-z+Z*-Z]=2@-=-b) ... (4)

4T —zoT =2
CazeLfa+b=0
From (3) & (4)

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

Mafoydyng=g syt
(5)-(8
2x=0 =x=0
from {3) y=—1 = not possbible
S Ans=0

Case II: fa + b= 0 then infimite number of solution.
So. the set X have mfintte number of elements.

set



14.

Sol.

Sol.

The sum of all values of o, for which the points whose position vectors are i— 2_-"; 3k A —3} +4k (o+1 ]|1T +2k
and 91+ (o —E}j +6k are coplanar, 15 equal to -

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

A=(1=23)

B=(2.-34) ].

C=(a+10.2)|

D=(5.0—-806)

|AB AC AD [=0

1 -1 1

o« 2 -1=0

§ o-6 3

= (6+a—6)+130~+8)~(cf—6a—16)=0
= ol —20-8=0

—a=4 -2
= sum of all values of ot =2
Ans option 2
. : ] .ox-1 v-2 z-3
Let the line L pass through the pownt (0, 1. 2), mtersect the line T and be parzllel to the
plane 2x =y — 3z = 4. Then the distance of the point P(1.-9. 2) from the line L 15 :
(9 @) 54 (3) V69 (4) 73

(4)

(2.1.3) /
P(0. 1{_ 2) _
A Q [2341, 3% +2,47.43]

line
—_— T — | —_—
/ / x=1 #=2 F=3 _3

2x—y—-3z=4

PQ =(2h+1.30+1, 40 +1)

PQ-n=0 =L+ H 3L+ () +@EL+1)(-3)=0
=3 5N=0
= A=

Q=(1.2.3)

eq” of line



18.

Sol.

19.

Sol.

20.

x—0 y-1 z-2
1 1 |
distance of line from (1. -5, 2}
(PQ)(1,1.1)=0

1,-9,2
=[u-1Lpu+10. 0] 1. 1,1]=0
Zu—l1+u+10+u=9>0 L1
p=-—3 <
Q=(-3.-2.1)
PQ=+16+49-9 =474 e L, )

All the latters of the word PUBLIC are written 1n-all possible orders and these words are written as m a
dictionary with serial numbers. Then the serial number of the word PUBLIC 15 ©

(1) 580 (2) 378 (3) 576 (4) 582
)
B =53l=120
C =51=120
I =51=120
L =51=120
PB =41=24
PC =41=04
PI1 =41=24
PL =4!=24
PUBC =21=2
PUBI =21=32
PUBLC =1
PUBLIC =1

582
Rank = 582
Ans Option 4

Let the vectors 4. b, ¢ represent three coterminous edges of a parallelepiped of volume V. Then the volume of
the parallelepiped. whose coterminous edges are represented by 3.b+cand 3+ 2b+ 3815 equal to -

(1)2v (2)6V (3)3V Vv
@
v=lah é]
v;=|d 6+¢ a+26+3¢ |
P 00
vi=0 1 1ldbc]
h 2 3
w={3-2W
ity
Ans Option 4

Among the statements :

(S1): 2023722 _1999%% 15 divistble by 8

(82):13(13Y —11n — 13 1= divisible by 144 for infinstely manvn = B

{1) onlv (32) 15 correct (2) only (S1) 15 correct

(3) both (51) and (52) are mcormrect {4) both (51) and (52) are correct



Sol.

21.
Sol.

Sol.

(4)
v XY= x—y) KTy ey ]
X2 15 divisible by x — v
Stat1 — (2023522 _ (1999)20%
2023)—(1999)=24
(20231922 — (1999)*=
13 divisible by 8§
Stat 2 — 13{1+12"-11n-13

1314 C,.(12)+ *C, (12) +.. |- 11013
=(156n—11n)+13-"C, (12) +13-3C, (12 +...
=145n+13-2C, (12) +13-*C, (12 +..

I (n=144m m=N) then it 15 divisible by 144 for infimite values of n.
Ans Option 4

SECTION-B
The value of tan 9% —tan 27° —tan 63° ~ tan 81%1s :
4
(tan 9 + cot 99) — (tan 27° + cot 27%)

1 ~ 1
sin%%cos9” sm27%cos27°

2 2

sin18°  sin 540
2(4) _ 2(4)
-1 ({5+1
8(45+1] 85-1)

4 4
2f (W5+1)—(+5-1)]
=4
IF(20) = 2(21)(20)4 = 3(21) (2017 + . +20(21)** = k(20)**. then k 1 equal to
400
S=(200"0+2(21) (20)"° + .____..+20(21)"*
21 = :
j-ﬂs = 2102008 + 2021 (20" + ___._. = (21)%
Subtract
(. 21) 5 .
'1——J S =007+ (1) CO¥ + 1P 2007 + .+ (210 (21
L 20

Fa7 ]

1) A1 30 2
v y 1_ﬁ

[ ;—é | S =217 — (200 — (21)"
o



={20)* =K (20)* (ziven)
K = (207 =400

3

23. Let the eccentricity of an ellipse E ;—- =11s reciprocal to that of the hyperbola 2x* —2v* = 1. If the ellipse
T

intersects the hyperbola at right angles, then square of length of the latus-rectum of the ellipse 1=
Sol. 2

E & H are at right angle
thev are confocal
Fm:us of H}“perhoia f::ncus of ellipse
£ s N
G — .0
Casired
s
wrat =2b" = b =1
26 2(1)

3 2

Length of LR =

Square of LR =2

24. Foro.B.z= C and > 1, if 2 —1 is the radius of the circle |z —a/* = |z —B[> = 2).. then e — Bl is equal to

So0l. 2
if——?-lf +|2_2:|: =z _7-;|:
zZ, =0, Z. =P
lo—B —7‘.’
== 37
2[=JEI:
1=y

= 4{k-1)}=2x




: f3) £1Y .
25, Let a curve y = fx), x = (0. =) pass through the points P| 1:? j and Q| a,— | If the tangent at any point
2 O

R (b.fib)) to the oiven curve cuts the y-axis at the pomts S(0. ¢) such that be = 3, then (PQJ is equal to :
Sol. 3

R(b, Hb))

sin, ¢

1
Egquation of tangent at R(b, f{21) 15
y—f{b)=f{bl(x-b)

which passes through (0. c)

= c—f(b)=£'(b).(-b)

= %— £ (b) = £ (b).(-5)

bf '(b) — £ (b) 3
=3 ; iy
b b’

( » .‘-I - "
_— fib)) 3 :’fqu 3

A

b ) ¥ b 2
Which passes through (1, 372)
f.*%=%+}.=>}-=ﬂ

. e

. 3
=fib)=—
5}
flaj=t=lod =pos
2 2 2b

=e=1=20Q(3.1/2)

=PQ =2 +(1) =5

26. If the lines x;1=2;}'=z;3 and x;4 =},:1 =§ intersect, then the magnitude of the mmmmum value of
Bofis

Sol. 18
If the lines xj—1=2—3}'=z;3 and x;4 = ;1=§ mtersect Point of first line (1. 2. 3) and point on second
liie (4,1,0). ' )

Vector joining both points is —31 + {+ 3k
Now vector along second line is ) 33 +ak
Also vector along second hine 1= Sit 23 +pk
Now these three vectors must be coplanar

2 3 o
5 2 B
3 1 3

=



Sol.

= 2(6—F)=3(15 + 3B) ~o(11)=0

—oa—f=3

Nowa=3-F

Given expression 3(3 — B). {3—3([31—313)
—3||3 +3|3+i‘1'1 9\}—E|ﬂ —] -18

So ngmmde of mimmum value = 18

Let f{:{j =
14x* =

fim | x* (£(x))dx is equal to

0
Let £(x) =

~XER-{-l}necMn>2
1+x* =

If £ (x) =n (fofof ... upto n times) (X)
then lim [ x*{£°(x))dx

f(f(x))= —
(1+2x%)

X

£(E(£(x))) = —
' (1+3x7)

Similarly £*(x)=—

Now hmi';-‘dxn—hm —dxn
TEl+n-xt )] T (1+a-x")

Now 1 +nox* =t

n°-xldw=dt
g St
s
thm—I_udt
I:I—H'.En
=l=n
s
yifimand £
nm s 1_1
5 ng
. [ S 1
= hm r1+n!|=—1|\|m".!etﬂ——

h

H=n[n l]k

rXER {1} nc M n>2 I (x)=nfofof .

upto n times) (x), then



Using series expansion
=0

28. If the mean and vanance of the frequency distribution.

x| 214186 ] 10 ] 12 | 14 | 18
E[4[ 4w |15] 8 | p| 45
are 9 and 15 08 respectively, then the value of c* + B —of1s -
Sol. 25

%, | 7 fixi i’

2 1 b &

1 1 16 64

6 o ek 360

8 1 | 120 | 80

10 g 20 00

2 i 12 La4p

14 4 56 TE4

16 5 0 1256

N=3f=40+o+p
3 fx, =360+ 60.+12p
3 fx; =3904+ 360 +144p

Six
Mean (X)=5—=9
(%) SE
=360+ 60+ 12p=9(40+ o+ )
2 Efixl: ’Zﬂ‘x‘f
ol -
>t Xt J
3904+360+ 1448 o2 1o
d+o+p
1904 +180 P
390441800 oy 1508
40+ 2o o
= o=3

Now. o + B —of =o? =25

20.  The number of points, where the curve v=x° —20x° + 50x + 2 crosses the x-axis 15 5
Sl 5

y=x% —20x + 50x -2

dv 2 z

§=5x4—6ﬂx‘ ~50=5(x" - 125 = 10)

dv .
——=0=x*-1Xx+10=0
gx



122413430

=
=x =626 =x" x6251
=x" =11.109

= xa3 34095
fiy=2.f(1)==ve f(2)=-ve
fi-li=—ve f{-2)==ve

y

(0.2)
/,-\4.:595/ o5 \ 33/
[ 33 2%l of "1 % /

The number of points where the curve cuts the x-axis = 5.

30. The number of 4-letter words, with or without meaning, each consisting of 2 vowels and 2 consonants, which
can be formed from the letters of the word UNIVERSE without repetition 15 :
Sol. 432
UNIVERSE
Vowels Consonant
EE M. V.
LU RS

Casel 2 vowels different. 2 consonant different
(*c,)(cy) (41)

={(3)(6) (24)
=432



31.

Sol.

Sol.

33.

Sol.

SECTION - A
The temperature of an 1deal gas 1s increased from 200 K to 800K Hrms speed of pasat 200 K 15 v,
r.ms. speed of the gas at 800 K will be:

1) 4v, ) v, (3) v, (4) li
2)
, IRT
U—Slﬂg-'ir-:':r-_:: S —
m
.
= [Rx200 )
e
1
()= AR = 800 (D)

m
drviding (2) by (1)

v_ B0 _ g
— = — =8 =2
200

orv = 2w

Grven below are two statemienits - one 15 labelled as assertion A and the other 1= labelled 2z Resson R

Assertion A : The phase difference of two light wave change if they travel through different media having same

thicknmess, but different indices of refraction

Reason R : The wavelengths of waves are different in different media.

In the light of the above statements, choose the most appropriate answer from the options miven below

(1) Bnth A and R are correct and R 15 the correct explanation of A

{2) A 15 not correct but R is correct

{3) A 1s correct but R 1s not correct

(4) Both A and R are correct but K 15 NOT the comrect explanation of A

1)

Both the statements are true

As we know speed of light 1n a medium

v=—orf=—
u n

therefore 5 = =

L
when light will travel through two different mediums their phase difference will change
A= 2= %
%
and R 1s correction explanation

For an amphitude modulated wave the minimum amplitude 15 3 V, while the modulation mdex 15 60%.

maximum amplitude of the modulated wave 15
(1yiowv D12V (NI5V i4)
(2)
Grven, modulation mdex =60%: =05
A, _06
i
g componendo — dividendo, we can write
- 0.5 +1 ” 1.5

Al
—-A_ - 06-1 -D4
+A. =

L

N

g* » .r-»"‘:u-|_'

- '._‘hﬁ- e _ﬂL'
I: 3 ! = 1\ ¥

= x(3)=12V
04 -3)

The



34.

Sol.

Sol.

Sol.

The ratio of speed of sound 1n hvdrogen gas to the speed of sound 1n oxvgen gas at the same temperature 15 -
(1:-4 (2)1:2 (3)1:1 (4)4-1
(4)

Using v= .rrRT

b

{since both hydrogen and oxygen are di-atomic, v will be same)

A dipole comprises of two charged particles of identical magnitude g and opposite in nature. The mass ‘'m’ of
the poative charged particle 15 half of the mass of the negative charged particle. The two charges are separated
by a distance ''. If the dipole 15 placed in 2 umiform electric field ' E '; in such a way that dipole axis makes a
very small angle with the electric field. ' £ ' The angular frequency of the oscillations of the dipole when
released 13 given by :

4qE SqE - SqE 4qE
(1) ’ 4 ,—
2 B e (2) (3) (4)

1)

In this case, since masses of both charges are not same. therefore, we need to find center of mass (COM), about
which dipole will oscillate and then we will find moment of Inertia about this axis. to find torque & hence @
As we know, COM will dride length in the mnverse ratio of the masses, therefore, COM will be at a distance of

L 2L
—from2m & — fromm
b |

3

MI about this asis E

I= Im{:-[-'- Y L6
\3) 3 _“4m

v

L

MNone of these given option 15 correct. (BONUS)

Grven below are two statements: one is labelled as Assertion A and the other 1s labelled as Reason R

Assertion A : When vou squeeze one end of a tube to get toothpaste out from the other end. Pascal's principle
15 observed.

Reason R : A change in the pressure applied to an enclosed incompressible fluid 15 transsmtted undimimished
to every portion of the fluid and to the walls of 1tz container.

In the light of the above statements, choose the most appropriate answer from the options given below

(1) A 1s correct but R 1s not correct

(23 Both A and R are correct and R 15 the correct explanation of A

(3) A is not correct but R is correct

(4) Both A and R are correct but R 13 NOT the correct explanation of A

(2)

Ag per pascal’s faw, when we apply pressure to an ideal hignd 1t 15 equally distributed in the entire liguid and
to the walls as well.

Since due to applied pressure, every mormng, the tooth paste does not get compressed and we can safely
consider it on incompressible liquid.

Therefore both statements are true and R 1= comrect explanation of A



Sol.

3s.

Sol.

A student is provided with a variable voltage source W, a test resistor R =100 | two identical galvanometers
G, and G. and two addmional resistors, R, =10MQ and R, =0.001Q _ For conducting an expenment to
verify ohm's law, the most sustable crremit 15 -

Foh
o o\ o
AAA 0. (Eh
m| ® Lais ] @ ™ L]
It It,
| je= | =
-‘F".lv. e v
@) ©
B Pl
R, R,
R, p=g R, Ry py R,
(3) (4)
'11_1..- ] =
v Ty
(2)

This guestion iz based on the conceptual clanty that we should connect ammeter 1n senes and voltmeter m
parallel to measure cumrent and potential difference, respectively

Also, when we use a galvanometer to create an ammeter, shunt resistance should be very small and should be
in parallel.

When we create a voltemeter shunt should be large and 1n senes with zalvanometer.

All these criteria are satisfied 1n option (2)

A body cools 1n 7 minutes from 607 Cto 40°C . The temperature of the surrounding 15 10° C . The temperature
of the body after the next 7 munutes

(1) 30°C (2) 34°C (3) 32°C (4) 28°C
(4)

Method-1

Using exact law of cooling

T-T.=(To—T.)e™

Case1: (40~ 10)= (60~ 10) &K

30 = 50e% A1)

Case-IL(T-10)=(40- IEI]I e®orT-10=30e%

Drading (2) by (1)

T-10 31]

30 30

30x30

=T-10=""2" =18
or T=28°C
Methode-2
Using newton’s average law of cooling
T -T, T T b

i k | -+ ....,. T: J

t
6040 20 _
CaseI- =R | [ 80440 —m} = = =k[40] D)
40-T

Case-II- — R 20+ T:| o [




Drviding (2) by (1)

40-T _ 20+T
20 80
160—-4T=20+T
3T=140
T=28°%C

30, The energy density associated with electric field E and magnetic field B of an electromagnetic wave mn free
space is given by (g, — parmittivity of freespace, u, —permeability of freespace)

= E _ B D ST - &
'U‘.:ILH ="'-:-_2-"—-._i_l.__.‘=5a-: {2} L'I =:-E—II_[_|II=.-..,..5_.
- B B - B . B
f3\}I]'-"Il =lE.:TUH=E_Ll,, ':'4} E-"| = 3 My = 2
Sol. (1)
By theory of electromagnetic waves
1 ;
Lz= =y 2oF and
1 B
== =
Ty

40. The weight of a body on the surface of the earth 13 100 N. The gravitational force on 1t when taken at 2 height,
from the surface of earth, equal to one-fourth the radius of the earth 15

(1) 64N (225N (3) 100N (4)SON
Sol. (1)
; GMm
using newton’s formula F = ——
=

GM
at surface of earth, 100 = = m

e

D

R 5
atr=R:+—+=—R;

4 4
. GM m 15§ GMm
F: g e £

¥
R‘_I

e
L= JN S

Fr=— =100=04N
25

41. A capacttor of capacttance 150.0 UF 15 connected to an alternating source of emf given by E =36 san{120nt) V.
The maximum value of current in the circurt 13 approximatively equal to -

(1) 24 (2) 24ZA (3) :}?A (4) 24

Sol.  (4)
Given alternating AC source E = 36 sin (120 wt) v & capacitor C = 130 pF
using Q=CV C
we can write Q = (CE; sin oot) {

dQ

Current 1 = s = {CEq 0 cos at)
i

max. value of current iy = CEs @ ~
oriz=150 % 10 % 36 x 120= A
=203A E




42, A 2 meter long scale with least count of 0.2 cm 15 used to measure the locations of obyects on an optical bench.
While measunng the focal length of a convex lens. the object pin and the convex lens are placed at 80 cm mark
and 1 m mark _ respectively. The image of the ohject pin on the other side of lens coincides with image pin that
is kept at 180 cm mark. The % error in the estimation of focal length 1s:

(1) 0.51 (2) 1.02 (3) 0.85 (4)1.70
Sol. (4)
Based on the data provided

U=100-80=20cm
V=180-100=80 cm
Uﬁiﬂg1=if£ s S 20x 80

f v v s+v  20+80
For error analysis,

or f=16cm

Tocalculate Ap & Av
U=(100£2)—(80£02)=(20£04) cm
Therefore Au=04 cm T
i l
Similarly Av=04 e | V

= Af | A
Now —=f —+—
z Lv® o7l

Af [ 64 04 | Pl
= =16 4 E 180 cm
£ L g01° (20 ‘

(Note: every data 15 1n cm)

Af  16x04 [ 1 }

W

—¥]

£ (20

_ 16x04 17 _ 17x04
e 16 440

17«04 1000

o4 Emror %X 100 =
=17

43, Figure shows a part of an electric circuit. The potentials at pomits a, band care 30V, 12 V and 2 V respectively.
The current through the 20 O resistor wall be

AN b

o 200
10
AAA__s
300 C
(1)10A (302 A (3)04A (4)06 A

Sol.  (3)
Let potential of the junction be x volts
using junction law s 12+ 3 =0

x-30 =x-12  x-2 —0
10 20 30

or




44,

Sol.

Sol.

446.

Sol.

orf L{'ﬁx—iﬁ{}—:3»1(—3&5 +2x —4] =0
60

1
or —[11x—220]=0
60

220
orx= —=20V
11

x-12

current through 200 15 =

coo iy =12
1=

={4A

L

. ; . : 21 - ;
A small particle of mass m moves 1 such a way that its potential energy U= smar where @ 1s constant

=

and r 15 the distance of the particle from origin. Assuming Bohr's quantization of momentum and circular orbt,
the radius of n™ orbit will be propertional to,

(1)n @)n @) 1 4) o
1
(4)

i 1 % 3 Syt s z
GrenU= = mira’r*, to find radis r as £ (n), where n 15 orbit

: nh
Using Bohr's postulate - angular momentum L =mvr = =
2

- oh
or mrm-= —

2T
—=rxafn

Grven below are two statements - one 13 labelled as Assertion A and the other 15 labelled as Reason B
Assertion A : Diffusion current in a p-n junction 15 greater than the drift current 1n magnitude if the junction i3
forward biased.

Reason R: Diffusion current in a p-n junction 15 from the n-side to the p-side if the junction 15 forward ased.
In the light of the above statements, choose the most appropriate answer from the options given below

{1) A s not correct but R is correct

(Z) Both A and R are correct and R 15 the correct explanation of 4

(3) Both A and R are correct but R 13 NOT the correct explanation of A

{4} A 15 correct bt B 18 not correct

(4)

Statement A 15 correct and Statement R is wrong as per the theory of p-n junction.

Choose the imncorrect statement from the following -

(1) The linear speed of a planet revelving around the sun remains constant.

(2) The speed of satellite in a given circular erbit remains constant.

(3) When a body falls towards earth the displacement of earth towards the body 1z neghmble.

{4) For a planet revolving around the sun i1n an elliptical orbit. the total energy of the planet remams constant,
(1)

Since planets revolve around the sun 1 an elliptical orbit 1ts linear speed 15 not constant, hence option 1 not
correct (and nght choice),

Other statement are correct as per theory.

A child of mass 3 kg 15 going round a merry-go-round that makes 1 rotation in 3.14 5. The radwus of the merry-
go-round 15 2 m The centrifugal force on the chald will be
(140N (V100N (380N {(4) 50N



Sol. (1)
Grven m=5kg. R=2m
tume t for 1 rev =314 sec or n sec
8forlev=2mrad

i T
centrifugal force F = mRey’
orF=3%2x22=40N

48. Asg shown in the figure, a particle 1z moving with constant speed © m/'s. Considenng its motion from A to B_ the

magmitude of the average velocity 15 -
B
» A

(1) am/s (2) 2Fm/s (3) f3m/s (4)1543m/s
Sol.  (4)

Grven speed v=mm's

orRo=n

s

FLA
orta=—tad/ s
R

I
angular displacement § = 120° or ?L
M8INg § = @t
.8 _2m/3 IR
@ TR 3
linear displacement d =2 K ain (8/2)

120

|

.
d=ER5in|
%

W3

=2R *sm 60 =2R =
:RJJ_

- d
average veloctty = — = —— =
t

40, The work functions of Aluminium and Gold are 4.1 €V and and 5.1 eV respectively. The ratio of the slope of
the stopping potential versus frequency plot for Gold to that of Aluminium 1s
(D1 (2)2 (3) 1.24 (4)1.5
Sol. (1)
Using KEumas =2V, = hf gy
where ¢ 15 work function, Vs 1s stopping potential and f 15 frequency
by

h
ot Vi=—-f—-——
e g

therefore the slope m will be same for all graphs and will be independent of ¢a.



50. A particle starts with an intial velocity of 10.0 ms™ along x-durection and accelerates umiformly at the rate of
2.0 ms™. The time taken by the particle to reach the velocity of 60.0 ms™ is

(1) 3s {2) 6s (33 25s (4) 308
Sol. (3)

Using F' equation of motion

_v-u

a
= —ﬁﬂ_m = E =25sec
2 2
SECTION -B

51. A simple pendulum with length 100 cm and bob of mass 250 g 1s executing S HM. of amplitude 10 cm. The

maximum tension in the stnng 1s found to be 7S N . The value of x 13
4

Sol. {20
For pendolom
my
Tpps=mgz — T ----“:l

: | =
Grrenm= 3 kg L=1m g=98mf&"

and amplitude A = %m

SR S
For SHM, KFumayx = — Oy = = e~ A
; — [B
using o= ,|=
L
myv=- = m‘ 2 Al= mad -:42)
LY L L
using (2)mn (1)
mgA
T =2mg+ ‘I-_
T 1 101
—mg |1+ L [=2 x98x —
107 4 130
08 08
of Tpex = ———
40
Therefore x =99
52. Experimentally 1t 1s found that 12 8 eV energy 1s required to separate a hydrogen atom into a proton and an

electron. So the orbatal radius of the electron in a hvdrogen atom 15 < 107" m . The value of the x 15 :
X

1
dm =,

1

{(1eV=16x10"], =0x10°Nm" / C” and electronic charge = 1.6 x 1077 C)



Sol.

Sol.

Sol.

(le)
UsmgE= kﬁi
ek
Re-
1’ =
2E

GrenE=128eV =128 » e Joule
_ Oxl0"e” _ Ox10" w1 6=107"

2x12 8e 2x12:8
Q=107 Q=107
r= = m
[2x128/1.6) 10
Therefore x =148

A beam of light consisting of two wavelengths 7000 A and 5500 A is used to obtain interference pattern in
Young's double slit experiment. The distance between the slits 15 2.5 mm and the distance between the place of
shts and the screen 15 150 cm. The least distance from the central frinoe, where the bnght fringes due to both
the wavelengths coincide, 1sn * 10° m. The value of nis
(462)
Let ny maxima of 7000 A comeides with no maxima of 5500 A
therefore mP: = mfa
5500 11

n, %, 7000 14
therefore 11® maxima of 7000 A will coincide with 14® maximum of 5500 4
To find the least distance of this
y=nif)
n kD _ 11x7000x107" %150 =107

d 23107

MxT=3 .
= =21 X i0%m
25
ory=462x10"m
therefore n = 462

ory =

Two concentric circular coils with radu 1 cm and 1000 cm, and number of turns 10 and 200 respectrvely are

placed coaxially with centers cotnciding. The mutual mductance of this arrangement will be *10°H
(Take. n° =10)
(4)

(O

Grven

a2=1000 cm

b=1cm

orh<=a

we will take larger coil as pnimary



i N

B=
2a
sl N .
fluxg.=BA= Poo® x shtx.n
Za
Mutual inductance M= ¢—
i
A= BNETE
2xa
Adnx10 =200 <10% g =1=107
orM=
2x1000=10
=4zt 10°F

arM =4 = 107 (using n* = 10)
As shown in the figure, two parallel plate capacitors having equal plate area of 200 cm? are joined in such a way
that cc= b The equivalent capacitance of the combmation 1s x ¢, F. The value of x 15

L] ]
o

o= 1 mm il = 0 mm

Sol. ()
As per the arrangement given, distance between the capacitorplatesareaandbanda=b
using the diagram we can write
b=3-a-1=(4-2a)inmm

as we know capacitance of capacttor C = %

and i1 series arrangement
1 1 1

4(mm)
Given A =200 cm?’
_ g, x200=107
"= e
=ga 30 x 107
or Ceg = 35 farad
therefore n =5

56. A proton with a kinetic energy of 2.0 eV moves into a region of umform magnetic field of magnitude g =107'T.

The angle between the direction of magnetic field and velocity of proton 1s 60°. The pitch of the h;lical path
taken by the proton 13 oy

(Take, mass of proton = 1.6 * 10" kg and Charge on proton = 1.6 x 1077 C).



Sol. (40

v
=] _—
60 + B
Pltich = v cos 60° = time period of one rotation
Znm

=vcos60° =

2x2=x16x107" R Inxl.6=167"
= yJ———=— *cos60° X _ _
1.6x10 1.6x107 "x%xlﬂ'_'

=2 x 10*x % x4 % 107

=4x 10 m=40cm

[+

57. A body is dropped on ground from a height 'hy’ and after hitting the ground, it rebounds to a height 'hy' If the
ratio of velocities of the body just before and after hitting eround 1s 4, then percentage loss 1n kinetic energy of

the body 15 % . The value of x 13

Sol. (379
Let u and v be speeds, yust before and after body strikes the ground.

4
Grven i

v

%mu'ﬁémv"
lossinKE: AKE == i =
:IIHI'
JIGE':]__'I }. :‘]__i=l_:l
lu/} 16 16

15
Percentage loss = é x 100=375
58. A nng and a solid sphere rotating about an axis passing trough their centers have same radu of gyration. The
g
axis of rotation 1s perpendicular to plane of ring. The ratio of radius of ning to that of sphere 15 ,J: . The value
x

ofxis



Sol.

Sol.

(3)
Given radius of gyration 1s same for nng and solid sphere
Kz =K

Re= =R,
or Bz = 2
R':*. 5
thereforex =3
As shown 1n the figure, the voltmeter reads 2 V across 5 0 resistor. The resistance of the voltmeteris 0.
3w
sa (V)
PNy
n
(20)
Method-TI:
3R 1N+7R
Ry=2+ =
: 3+R 3+R
3 3(5+R)
"R, 10+7R 20 | h
i WAA——- S -
1= ot = E
3
VAR O
3+R) _2_2 _2(5+R)
10+7TR S SR

ISR(3+R)=2(5-R)(10-TR)
7SR+ 15R°=2 (50 +35R + 10R + 2R})
1SR} = 75R = 14R? - 90R - 100
RP-15R-100=0

g = 1342251100
2
_ 1524835 _ 15425

2 2
E=200
Method-11:

Given potential across 530 and voltmeter 12 2V_ To find resistance R of voltmeter.

Let current in 30 be 1y and n Fo1o.

: 2 ; 2
n=—andiyy=—
5 B

W oacross 20 willbe 1 voltand 1 = EFL

o
Using junction law-1=1 — 1=

L]
[

W a

1
10

I
v |
Il

Co o bd | = Ly | k2

ru:l,'ﬂ:l|r.l b |
e

I
1=



ai. A metal block of mass m 15 suspended from a nigzid support through a metal wire of diameter 14 mm. The tensile
stress developed in the wire under equilibrium state 15 7 % 10° Nm™”. The value of mass m 1s ke

(Take, g=9.8 ms~ and .T=%:I

Sol. 11
force _mg

Using stress =
area A

SxA _ T=107 =mlRk-
g E

= m=

2
Tx10" = == (7= 107Y
= 7__ {Note: 14 mm 15 diameter)

0.8
=11kg




6l1.

Sol.

Topic

SECTION - A
Match List Twith Tast TT

ListI List IT
(Natural Amino acid) | {(One Letter Code)
(A) Arginine (0D
(B) Aspartic acid (I N
(C) Asparagine (III) A
(D) Alanine (IVIR
Choose the correct answer from the options grven below:

(1) (A)-IIL (B) - L (C)— I (D) IV 2) (A) - IV, (B) - L (C) ~I1 (D) -IIL
(3) (A) -1V, (B) - L (C) - I (D) -II (4) (A) -1 (B) - IIL (C) - IV (D) I
2

:_N'amralnAminn acid | One Letter Code

(&) Aspartic 38
(111} Asparagine
(1v) Alanine

A=12 | 0|

Formation of which complex, among the following. 1s not a confirmatory test of Pb™ 1ons

(1) lead sulphate {2) lead nitrate {3) lead chromate {4) lead 10dide

2

-» Ph{NO:): 15 a soluble colourless compound so it cannot be used in confirmatory test of Pb™ ion.

: Redox Reaction

Sub Topic : Titration

Level

63.

Sol.

64.

Sol.

Sol.

: Easy
The volume of (.02 M aqueous HBr required to neutralize 10.0 mL of 0.01 M agueous Ba(OH), 15 (Assume
complete neutralization)
(1)5.0mL (2) 10.0 mL (3)25mL (4) 7.5 mL
2
m_eq. of HBr =m eq. of Ba{OH):
M *np = Vi(mL) =M oz * Va{mL)
002x1xVi{mL}=002x2x10
ViimL) = 10 mL

Group—13 elements react with O, in amorphous form to form oxides of tvpe M,0; (M = element). Which
among the following is the most basic oxide?

(1) ALO; 2) TLO; (3) Ga:05 (4) B,O:

-

As electropositive character icreases basic character of oxide increases:
B.O; < AlLO, =Ga.0, «In.0. <TLO,

s Fenhobaric [

The IUPAC name of K [Co(C.0,).] 15-

(1) Potassium tris{oxalate) cobaltate(IIT) (2) Potassium trioxalatocobalt(I1T)
(3) Potassium trioxalatocobaltate(1II) {4) Potassium tris( oxalate jcobalt(11T)
3

TUPAC name of K;[Co(C;0,):] is Potassium trioxalatocobaltate(1IIT)



Topic : Atomic Structure
Sub Topic : De-Broglie Principle

Level : Moderate
066, If the radius of the first orbit of hvdrogen atom 1s a5, then de Broglie's wavelength of electron 1 3™ orbit 15

(1) % @) % (3) 6ma, (4) 372,
Sol. 3

By De-Broglie principle

270 = nh

2m= a a, =ant

2ax—a =}

Z

h= 2—1};%:1:_ =6mna,
Topic : Chemistry in everyday life
Sub Topic : Pesticides
Level : Easy
67. The group of chencals used as pestictde 15

(1) Sodmum chlorate, DDT, PAN 2)DDT, Aldrin

(3) Aldon, Sodium chlorate, Sodum arsintte (4) Dieldnin, Sodium arsinite, Tetrachlorothene
Sol. 2

(Fact base)

DDT & Aldrin are used as pesticide

Topic : Surface Chemistry

Sub Topic : Chromatography

Level : Moderate

G8. From the figure of column, chromatography grven below, identify incorrect statements.
N

== b

=

Y

A Compound ¢’ 15 more polar than “a° and W

B. Compound “a’ 15 least polar

C. Compound ‘b" comes out of the column before “c” and after “a°
D. Compound ‘a’ spends more time 1n the column

Choose the comrect answer from the options given below:

(1A BandDonly (2)A.BandConly (3)BandD only (D}B. C and D only
Sol. 2 ,.r
-+
+—b

o,




a0,

Sol.

Topic

{1) Since C 1= eluting first and a 1s last that means C 1s least power and a 15 most polar.
{11) So mcormect options will be (A), (B), (C)

Adsorption of compound o Attraction
o Polarity
o Spend time 1n column
1
come out from column

oL

Order of polanty = a>=b>¢
Come out from colummn order »c>b>a

Spend time n colunm —+a>h>c

Ton having highest hvdration enthalpy among the ziven alkaline earth metal 1ons 15:

(1) Be™ (2) Ba™ (3) Ca™ (4) 8
1
Hydration enthalpy o i

B1FC

Down the group as size mcreases hydration enthalpy decreases
Order: Be* > Mg > Ca? > Sr?=Ba™

: Alcohol

Sub Topic : Acidic Strength

Level

70.

Sol.

: Easy
The strongest acid from the following 15

on o OH

(1) (2) @\ (3) (4)
('l CHy

4

Since I of -NO; = Cl
So. most acidic will be (4)

NO;



Topic : Hydrogen
Sub Topic : Alkene-Chemical Properties
Lewel : Moderate

In the following reaction, “B” 1s

I not
‘B
major

O

(1) w @ 0

Sol. 4

HH
&\:.-'
—CH:—Shift
H
f'_"“-a..a
&

72. Structures of BeCl, in solid state. vapour phase and at very high temperature respectively are:
(1) Polymeric, Dimeric, Monomeric 2) Dimeric, Polymeric. Monomeric
{3) Monomeric, Dhmernic, Polymeric (4) Polymeric, Monomeric, Dimeric

Sol. 1

In solid state BeCl: as polymer, in vapour state it form chloro-bridged dimer while above 1200K it 15 monomer.



Topic : Chemical Kinetic
Sub Topic : Complex Reaction/Activation energy

Level : Moderate
73. Consider the following reaction that goes from A to B in three steps as shown below:
-
Enwrgy

St Bt Sog B
| 1l m

W

vt wm Coordinale ——p

Choose the correct optton
Number of mtermediates  Number of Activated complex Rate determumng step

1 2 3 I
() 3 2 It
{3) 2 3 oI
(4) 2 3 I
Sol. 1
AC2
mediate-1 mediste-2
Number of Intermediate — 2
Number of Activated complex — 3
Rate determuming step — I
Topic : Electrochemistry
Sub Topic : Electrolyvte Cell
Level : Easy
74. The product, which iz not obtained during the electrolysis of brine solution 1s
(1)HCl {2) NaOH (3) Cl, (4) H,
Sol. 1
Brine solution (NaCl + H:0)
NaCl +Na +CI
Electrolyte [
H:0 - 2H +0OH
At Cathode — 2HZ - 2e° 5 H.T
At Anode — 2CI- — ChLT = 2¢°
Na~+0H — NaCH
Answer 1 (HCI)
7o Which one of the following elements will remamn as liguid 1nside pure boiling water?
(1) L1 (2)Ga (3)Cs (4) Br
Sol. 2

L1, Cs reacts vigorously with water.
Br: changes 11 vapour state 1 botling water (BP =358°C)
Ga reacts with water above 100°C (MP = 28°C, BP = 2400°C)



74.

Sol.

Topic

Grven below are two statements: one 15 labelled as “Assertion A™ and the other 1s labelled as “Reason R
Assertion A: In the complex Ni(CO), and Fe(CO):, the metals have zero oxadation state.

Reason B: Low oxidation states are found when a complex has ligands capable of = —donor character inaddition
to the o— bonding.

In the light of the above statement. choose the most appropriate answer from the options given below

(1) A 1s not correct but R 15 correct.

(2) A 12 correct but R 15 not corret

(3) Both A and R are correct and R 15 the correct explanation of A

{4) Both A and R are correct but R 1s NOT the comrect explanation of A

2

Low oxidation state of metals can stabilized by synerzic bonding so ligand has to be n-acceptor.

: Chemistry in evervday life

Sub Topic : Chemical in medicines

Level
7L

Sol.

78.

Sol.

: Easy
Grven below are two statements:
Statement I: Morphine 15 a narcotic analgesic. It helps in reliving pain without producing sleep.
Statement II: Morphine and its derivatives are obtained from opium poppy.
In the light of the above statements, choose the correct answer from the options given below
(1) Statement 1 1s true but statement IT1s false  (2) Both statement I and statement IT are true
(3 Statement 1 1s false but statement T 1s ttue (4) Both Statement I and Statement IT are false
2
Fact
Morphine—
(1) Morphine 15 a tiarcotic analgesic, it help in relieving plan and producng sleep.
{11) Morphine and 1ts derivatives are obtained from opium.

Find out the major product from the following reaction.

(1
DAENESr O
[2mIrl
HO Me i
@ () o
Ma
L8 ) Me
(3) Me {4) Me
Me Me
3
O n®
C e © ®
Me + MgBr n—Pr4-1
—_—
Cul



79. Dunng the reaction of permanganate with thiosulphate, the change 1n oxidation of manganese occurs by value
of 3. Identify which of the below medium will favour the reaction
{1) agueous neutral (2)-aqueous acidlic
{3) both aqueous acidic and neutral (4) both aqueous acidic and famtly alkaline

Sol. 1
In neutral or weakly alkaline solution oxidation state of Mn changes by 3 unit

-7 —_—
MnO7 —MnO.

80. Element not present m Nessler's reagent 15

(WK (2)N (3)1 (4) He
Sol. 2

Nessler reagent 15- K:[Hgl:]

SECTION - B

Topic : Electrochemistry
Sub Topic : Reactivity Series of Metal
Level : Moderate

81. The standard reduction potentials at 298 K for the following half cells are oiven below:
NO; +4H +3e - NO(g)+2H,0  E* =097V

V&(ag)+2e >V E°=—119V
Fe™(aqg)+3e” —Fe E® =—0.04V
Ag*(ag)+e” — Ag(s) E® =0.80V
Ap™(ag)+3e” — Au(s) E’ =140V
The number of metal(s) which will be oxidized by NO? 1n aqueous solution is
Sol. 3
Metal - NO; — Metzl Nitrate
(V.Fe, Ag)
-
Less value of reaction potential then 0.97 volt.
Answer 3
Topic : Solid State
Sub Topic : Tvpes of Crystal System
Level : Tough

82, Number of crystal system from the following where body centred unit cell can be found, 15
Cubic, tetragonal, orthorhombic, hexagonal, rhombohedral, monoclinic, trichinic

S0l. 3
BCC present in — Cubic_ Tetragonal erthorhombic

Topic : Carbonyl
Sub Topic : Chemical Properties
Level : Easy

83 Among the following the number of compounds which will give postive 1odoform reaction 1=
{a) 1-Phenylbutan—2—one
(b) 2-Methylbutan—2—ol
{c) 3-Methvibutan—2-—ol
(d) 1-Phenylethanol
{e) 3.3—dimethylbutan—2—one
{f) 1-Phenylpropan —2—ol



Sol. 4
Todo form test

{c) /I\( —Yes

{d) /l\ —Yes
(e) ><ﬂ/ —Yes

OH

() H\ —Yes

Ph
For carbonyl compound +C—CH; | for alechol -CH—CH: | should be present for idoform test.

Topic : Nitrogen Contain

Sub Topic : Isomerism

Level : Moderate

84 Number of i1someric aromatic amines with molecular formula C;H, N | which can be synthesized by Gabnel
Phthalimide synthesis 15

Sol. 5
By Gabriel phthalimide synthesis — 1-amine 1s prepared
C:H;;N — Should be aromatic & 1-aminie

H-N
Du=C+

-
.

= _l—ﬂ =03 =4 — 1t means benzene ring

NH: NE:
5 {ﬁi}é’ (i)



Topic : Liguid Solution

Sub Topic : Osmotic Pressure

Level :Easy

83, Consider the following pairs of solution which will be 1sotonic at the same temperature. The number of pairs of
solutions 15/ are
A 1Maq NaCland 2 M ag. Urea
B.1Maq. CaCl,and 1.5 Maq. KCl

C. 1.5 Maq. AlCLand 2 Maq. Na,SO,
D.25Maq. ECland 1 Mag. Al (SO,),
Sol. 4

A 1Mag NaCl=2Mag Ions 7 )
— Izotomic
2Maq. Urea= 2 M aq. Urea |
B.1Mag. CaCl,= 3 Mag. Ions'| :
— Isotomic
1.5 Mag KCl =3 Maq. Ions |
C.15Maq AICIL, = 6Maq. Jons '
Isotome

2Mag. Na,50, = 6 Mag.Ions

D.25Mag ECl =5 Mag. Ions

Isotomic
1Mag Al.(SO,);= 3 Mag. Ions
Topic : Surface Chemistry
Sub Topic : Classification of Colloids
Level : Easy
8a. The number of colloidal systems from the following, which will have ‘liqmd™ as the dispersion medmm,
15

Gem stones, paints, smoke, cheese. milk. hair cream. insecticide spravs, froth, soap lather
Sol. 5

Liguid dispersion medium

Pamnts, mulk, hair cream, froth, soap lather

Topic : Solid State

Sub Topic : Classification of Solid

Level : Moderate

87. In an ice crystal, each water molecule 1s hydrogen bonded to neighbouring molecules.
Sol. 2

2 N



Topic : Thermochemistry
Sub Topic : Heat of Combustion

Level : Moderate
8s8. Consider the following date
Heat of combustion of H.(g) =_241 8§ kJ mol™
Heat of combustion of C(z) =393 5 kT mol™
Heat of combustion of C,H.OH(l) =-1234 7 kT mol™
The heat of formation of C.H.OH(I) 15 (-} kI mol™ (Nearest integer).
Sol. 278
20 = h - 2C0 —303 5% 2=_T787kJ {1}
3H+ %—Dl — 3H:0 2415 =8=3=-T254k ~{2)
C:H:OH +30; — 2C0: + 3H:0 —1234 7 kT {3}
IH0-2C0: — C:H;OH - 30: +1234.7 k7 {4
2C = 3Hi(g) + %G; C:H:0H (5

eq(5)=eq (1) ~eq(2) +eq(4)
= (—787) + (=72337) = (1234.7)

=277.7=1278
Topic : Chemical Equilibrinm
Sub Topic : Dissociation
Level : Tough

§9.  The equilibrium composition for the reaction PCL, +Cl, [| PCL at 298 X 1= given below:
[PCL], =0.2mol I [CL ], = 0.1 mol L.[PCL ], = 0.40 mol L™

If 0.2 mol of Cl, 1s added at the same temperature. the egulibrium concentrations of PCL 15

107 mol L
Grven: K. for the reaction at 208 K 15 20

Sol. 48
[PCL] 04

*T[PCLIICL] 02x01

BCl: + Cl: = PClL:
L 02 M 01M 04M
a2 02 —x Bl1+p2—x 04+=

5. O4+x
(02— x)(0.3-x)
After solving by quadratic equation We can get value of x.
K=0.034
[PCL] =04-+x
=04-+0084
=0484=484x 107
Ans 48

K, =20

a0, The mumber of species having a square planar shape from the followmng is
XeF, . SF,.SiF, . BF . BiF; [Cu(NH, ), F.[FeCL . [PtCL T~

Sol. 4
XeF, . BrE; [Cu(NH,).T".[PtCL T has square planar shape.




