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[Computer Based Test (CBT) mode]

(Mathematics, Physics and Chemistry)
24/01/2025
Morning

4 ™
IMPORTANT INSTRUCTIONS:

(1] The testis of 3 hours duration

(2] This lest paper consists of 75 questons. Each subject (MPC) has 25 questions. The maximum marks
are 300

(3) Thiz question paper containdhree Parls: Part-A i Physics, Part-B s Chenistry and Part-C is
Mathematics. Each parl has only two sections: Section-A and Section-B.

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

(6] Section - & (01 — 20) contains 20 multiple choice questions which have only one correct answar.
Each question carmes +4 marks for correct answer and =1 mark for wrong answer.

(7] Section - B {21 = 25) contains & Numerical value based questions. The answar o each quastion
should ba rounded off io the nearest integer. Each guestion carries +4 marks for correct answer and

=1 mark for wrong answer,
o vy

m sn HTDS H Hidd OffoR; Sinioad Unniptsdfy, B Lo Samiosh Magdr, Patan Vi), B falod .. ]

Dsseveal 13 bt kbl Ghazabad Branch :|-10, Aniket Arade, ADC Cragignad 7-+591 33114 419440, +51 93114 42355




m sn HTDE H Heaed Office: Sanmat Unmeraty, Ko 1, Sanmsh agar, Pastap Yarn, Cramahad

Cgwrmd io hie Uzteeriuky

Ghamiahed Branch ;| 10 Avdlel ficade ADC Cratiaiad T+81 SFLL4 41040, +91 53014 42350

| MATHEMATICS |

SECTI N-A

Multiple Chodce  uestionsThis section contains 20
mulliphe cholcs guestions. Each gquestion has 4 cholces
{10, 12}, 13) and {4}, out of which ONLY ONE 2 cofrect

Choose the correcl answer:

-4 1
1. Lat E"_2+'E 12+EU+ upan o terms. i the
s al the Nesl sb terms ol an AP, wilh first term
—p and commaon difference pis /20265, . then
the absoluta difference hetwean 20% and 15" tarms
af the AP is
{1} 25 {2 20
(3} 20 {4} 45
Answer (1)
i 1 1
Sol. 5 = 4
22 %2 Zz3 | nin+d)
Y [ D 0 VR N B O O 25
'L1 EII.E 3 n ndd
1 ]
e b
2035
B #2026 = |2026 = 2025 = 45
i
5, = Eﬂ[—ﬂh Slp )= Gp =45
= p=5
Two— Ton=5d =5{p} = 25
2. For & stalsbical datd o, e oo, ¥ of 10 values. a
1D
student obtained the mean as 5.5 and 3 x) =371,
fal
He later found that he had notad bwo values in the
data incorrectly as 4 and 5, instead of the corect
vadues 6 and 8, respectvely. The varance of the
corrected data is
(1) 7 {2} 5
(3 % {4y 4
Answer (1)

@ SANTOS
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Sol. 3 x =(5.510=55

¥ aF=37

Cormected mean

= Ef‘ ._.E_'5+_|-5:‘+_E-_—;4 ..,:5:| i
10 5

Now D (XF =3T1+6 -8 - {4+ 5)

g

=471 - (41) = 430

Maw varlance
D JEA SN -
T @'r‘m i

Let in a AABC, the lenglh of the side AC be 6, the
vertex B be (1, 2, 3} and the vericesd | C lie on the
X—=N -yl &l

Ima 3 5 i Than the area (in sg.
units) of A48C is:

{1y 17 (2] B&

{3y 21 (4] 42

Answer (3}

Sl Aien s %mmc;=ah

Where b is minimum distance
81, 2. 3)
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A D [
(3, +8, 20+ T, =2, +T)

3(3h + 5+ 2T+ B + (~2H-2. + 4)=1D
= BD=7=h
Area = 3(7) = 21
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4 Let fR-{0)»® be & funclion such that

f{::l—E.l’{l]=E—§ If the |1=mii+ ﬂxﬂ:ﬁ:
X Y i’
i, fbe B then o + 205 5 egual 1o
{1) 6 (2} 3
{3) 4 4] 5
Answer (3)
] L
Sol. fix) EJMJ- % ol
R e B 3px &)
6| | J-er=5" 3 |
1) 2i0x 30
Eu’l;J—:]-Eﬂr}_ . A2
{1) + (2}

a5/ 1 15
-35fx}= [;fsmg- 5 11+6)

|;+3}:3+2x% !4

5. Letihe line passing through the points (-1, 2, 1) and

parailal te the lire -’52'1 - 33'1 : ‘: Intersect the fine
H;2=IE'3=214 at the poif® . Then the
distance of P from the point (4, -5, 1) =
{1y 10 (2] 55
{3) 5 (4) 56

Answer [2)
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Sol, Line passing through (-1, 2, 1) & parallel to

x=1_y+1_3
2 3 4
¥+1 y=-2 z-1
| i KPR S -
- Taal TR
k+2 y-3 r-4
N T
I lnes ars intersechng
Zi-1=3 2], _ B
33_2=211_3|1._1 =1
dr+1=y+4
Point A1, 5, 5} {4, -5, 1)
PO = J(1- 4 + {5+ 5F + (5- 1]
=8+ 100+ 16= 126= 55
G I'rrn[I E.uﬁ&cx[-.'lzcuaix - dcoax — yoof x + i +4|
W
is
(1] I .
Ji5 2415
1
3 — 4) 0
(3] 27 (4}
Answar [2]

Sol. Iimpnumc xHEcm":x + 3cosx —oos X +einx + 4
K-s

t_‘Jr?“Dﬁz X'+ 3COSN — \'IDEIE X + g - -ﬂ

i \2e0s® x 3eosn « eod x4 s 4]
"= Poiny | J2eos? v + Teosy - Jeof ¥ + i« 4)

eos® x4+ Jeosw—ginx—4 |
SiNX |

1 .
= lim
245 a-ml i
Apply L' Hopital's rule
1 ~5in2x — 35in ¥ - cos x |
= fim |
Zq",_"—: ] |

COs X d
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7. Letd=1+2)+3b=304]=kand ¢ be three
vectars such that € is coptanarwith 8 and B If
the veclor € s perpendicular to & and -6 =5,
then |E] is equal to

1
1 18 2] ——
(1) 2] 33
11
{3) 1||E (4) 18
Answer {3}

Sol, a=/+2;+3k
B=3i+ |-k
and ¢ = k& +36) (for some scalar &)
B=k|{(1+30)7 + {24 X)) +(3—N)k)
v bE=0
FT= )+ {2+ M) —(3=2)=0

S

g - jdfﬁr +20] +35k)

1= . .
= —|J + ]+ Tk
Ei +4)+Tk)

8. Consider the region
R:-:I(:.].r]:x <y zﬂ—gx’.:taﬂ ;

The area, of the largest reciangle of sides parallel
o the coordinale axes and inscribed in B, s

25 821
T G
67 730
3 —- 4) —
&) 121 v 114

@ SANTOS
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Anzwer (3]

Sol. R:-:n:x.y:n::sysﬂagx?.xzﬂl

0 X
¥
_|' 11 s |
Arga of reciangle {4) = '.E_E'Hl — ¥y ¥,
A=9m-}r3-1~1x1’
3
A
Hnahzx.-mf
s 3
Far maximum area=:t1=ﬁ
i B1 81 243
R ed i T oo ———
aguired maximum area 13 151 154
aa7
= iE"I- Eq-unlt.'E
3, Thearea ofthe region {{x. y) i +4x + 2 <= |+ 2]}
is equad fo
24
1) 5 2} ==
() 2 %
20
) B— 47 7
(3) A (4}
Anawer (3}

Sol, K +4x5+2 2 ¥ |x+2]
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W kAl

F.ith]rl.r.p'ld-'l 'Ir T
\_/ri"
EN )
1 1
A= j{z-{xhu.z]m-?wz
4
0
=| —— -
3 X ] 4
-]
| G |
il ?-J.?|-4
&4 20
= el B
- 3 3
10. Aand B allernately throw a pair of dice. A wins if he
throws a sum of &5 befora B throws a sumof 8, and B
wins if he throws a sum of 8 before Athrows & sum
of 5. The probability, thal Awins If A mases the first
throw., is
8 8
1) — 2) —
() 18 @) 14
g 2
.oy 7|
3) 17 (4} 17
Answer (2)

Sol. For sum 'S — {1, 4, (2. 3), (3, &)

4
(4, = PlA)= =

For sum '8 — (2, 6), (3. 5), (4, 4)
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2

(5.3) (6.2) = P(B)= =
32 =
Pla)=—. = —
VA= 3¢ PiE) %

PiA wins) = P{A)+ P AP B)P{ A)+

+P{AP{BIPLAPIEIP Al ...

- FA 8
C1-PlAPIEY 18

11. Let y = &} ba the solulion of the differential
aquation [xr—ﬁ:z-.,ll1+xz]d:r1-{1-.—:2].5'].-:&,
w0} = 0. Then y{v3) is equal t

14 5.3

1 — ) ——
W mn
@) 242 @ (=
]

Answer (2}
dy  x¥ Sx”

Sol. —+ =

: ax 1+ x ..,"1..._;2

L O
LE =HL'"] =15 X
Ax*
¥t w? = & o
'{;Hf

3
Y145 = 5%4 &
i) =c=0
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12. i Nm n}-jx"‘-‘ﬁ—:]“ 'de,m,n=0,  then
I
19, 14} + 110, 13) Is
(1) 09 1) {2} K17, 13)
(3} N9, 13) {4} K19, 27)
Answer (3]

Sal. Bata function

13

1

pLPL )= [ (1= x) dx
o
_P-tla-nt

it ——
L

P+g-1)
.':am}:%
r{m.m::%:!ﬂ
18, 147+ 110, 13) = %

_A{9-113-
C o E+1E-1)
The product of &l the rational rools of the egquation
(6" =B+ 117 = (x —4) (x —5) = 3, 5 equal to
17 (2) 14
(3} 21 4) 28

= i{2,13)

Answer (2]
Sal. {x* -Ox+ 110" —{ x—4N x—5) =3

(¥ —Bx 411 (¥ —9x420) =3
Let x® —Bx+11=1
2 =3

= —t-12=0

—= P4+ 3-12=0

= t{t-4)+3(1—4)=0

=t=d4 or-1

a8+ 11=4

¥ -8x+T7=0
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Here, we will gt irrational roats
X -xai1e-3

X —Gr+14=0

¥ —-Te-2x+14=0

= ¥=72

= Product of all ratipnal rootz = 14

14, Lelorcle Cbhethe imaga ofyf+ @ -2y + 4y -4 =0
1 U i 23 = 3y + 5= D.and A be the pointon Csuch
that OA |5 paraliel to x-pxis and A lies on e right-
hand side of the canire O of ©. f Blx, ), with|j < 4,
ez on G such that the length of the arc 48 is (181" of

the parimeler of G, then [} — 3u is egual 1o

(1) 4 (2) 3

@) 4-3 () 3++3
Answer (1)
Sol. ¥ +y' -2x+dy-4=0

Cantre =(1,-2)

Radiua = 41+4+4 =37

r-Iy+5=0

-1 k+2 -HZ2+8+5)
2 3 2 4.4_3]]_
_ A1 ke2 28

2 -3 13
=h=-3 k=4
entre of cirgle & (=3, 4)
C:fx+ 3P+ (y-4F = (3
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P ALD, &)

Co-ordinate of A(0, 4)
A DA B parallph 1o x-axis lepglh of are

AH:% * perirmeler

o and B are the roots of theaquation 222 =3z = 2/=
o, whare P=of<d, then
E-+|,|I1E|_ui.1+|!|l1‘| 1m"u|9+|_l=1i+lt1|+|=||'|

"15 ___ﬁﬁ I' "1I!I I_r1_'|5 |

1E.Re[""

Is pgual to
(1) 441
(3) 312

{2} 3898
4] 409

Answer (1)
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Sol. 275 -3z-2i=0

2|.z-l]=3
z

hg o, [ are roats of ([}

-

== {1

:11;?—

1 B

——-2=2

{1

1

ix

4

4
s =2
“ 4

Squarng both sides
1 B

L
=l

Simitarty, [#* +

£

i 4B

[

T “I-.{E 4 9‘

4

1 49
|1‘ 16

AL LR L

15
a

“15 § H15

i

" '!‘_ 1|+[_!.15|r[|."
(4 SR | L

. Ai}

+——F=——-d4+ W
4 18

L AP

+ —

B J

a8

-

16

jd

+ 8y

I:lﬁ' = Ij"ﬁ

13 _H!q -|-u”+|?-” :ig

Hﬂ‘

a'd+p® 16
pl- SO b 3
m(ﬂ fE'EI '.115 H ]_'E
g+
'q_"’ |jl-"9 --'.-.”a-|'|1r '.-.;'54.|L1B-1|'|a-|]”.!
- !EH'E[ ol 1_ﬁ15 | lmll s _pI:
42
=16 —x 8
16
=441
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2% 4§
g 25y
R - 3
a[r[% ”l%.l“'”l%]} bs sl 5
(2) 92
{4} 108

16. Let J’i:v.:]:EEJI 5 Then the wvalue of

(1} 118

(3} 102

Answer (1)
2718 427 +4)

282 L33 (2% ) +168(2%)+32

Sal flxi=

A2 a4y 2
(27 +a) 2'+4

2 2
+
L L T R |
2 Zu & 2K

24 Beax2’ 244 P 4427)

Mo, flx)+ 4= )=

1
z
F1 (s8] 1
sn_rl1_|+r|ﬁlci
rzl F[EEI 1
Hsr 15 |

e '[El‘m"%
LEEIES

20 1%
23

591
%))

17. If the system of equations
Zi—p+i=4
Be+iy+3dr=12
100x =47y + pr= 212
bz infintlely many soluflons, then w— 25, (5 equal 1o

(1} 58 {2) 56
{3) 66 (&) 57
Answer (4)
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Sol. Zx—y+z=4
S+ iy + 3z=12
100 — 4Ty v puz =212
ax=Ay=az=1{
£ A
AZ=| 5 & 12{=0
100 =47 21
= 2(212 + 5584} + 1{1080 — 1200)
+d4(-235-100x) =0
= 4245 + 1128 - 140 - 940 - 4005 = 0

= h==2
Fi -1 1
AY.= |5 -2 3=0
100 =47

= 221 + 141+ 1(50 — 300) + 1(-235+ 200) =0
= u=53
o=@ =53 - -2 = 5T

18, For some n= 10, et the coeflicients of the Sth, 5th and
Tih terms im the binormial expanson of (1 + x4 ba in

AP, Then the largest coeflicient in the expansion of
[1+ xresis:
(1) 10 [2) 70
{3) 35 {4) 20
Answer (3}

Sol. Binomial coaflicient of T = ™40,
ey, MG 0 in AP

{n=4)1 (n=-4) _
41 Bl(n=-2)

n+4)!
(n=115!

= A=13
= Grealest binomial coefticiant in the expansion
of {1+ 5y
= [t +x)
Tl T=6=5
4 32

— | Tﬂ:a:!&? = 35
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149, Let the product of ihe focal distances of the polmt
[u‘"ﬁ“ the elipse. 2o 25 1), be ¥
b
Then the absolute difemsnce of the eccantricites af
twe such ellipses is
) 3-242 @) 1- 242
32 J3
1-4/3 3-242
3 Ry
{3 7z (4] 273
Answaer (4)

Sol. Given (& sﬁ][ave«ﬁ]-: )

3 1
.MSI'J. —_ =
o an’

A b= g2 {1 = 8]
From {i}, (i) and {ii)
126 —1Te* +6=0

iy
a[iiip

2 Z a
= {Jo*=2){de’=3}=0= -&:J; o III||E
Let fhe lines 3x—dy—a =0, 8x— 11y—33 = 0, and
£x =3y + L =0 be concurment, If the image of the point
. B (5T —40
{1, 2 inthe e X -3+ =05 |-13, 3 1 hen
hxk | 15 equal o
{15 9

(3) 113

(2) 84
(4) 101

Answer [1)

Soal,

3 —* —|:|'|
—11 —33=0Q
2 -3 ;

Ml

— 2q-5=33 i
¥-1_y-2 -2.|2-6+%| ~2h+B
? -3 4+8 13

29-4; 57

Image: ¥ = 3 =ﬁ{glvenj

== A=—=T
From {Ijo=13
j k| = @1

@ SANTOS
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SECTION - B

Numerical Value Type Questions: Thi sechon
confains & Mumerical based guestions. The answer (o
each question should be rounded-off 1o the meanest
imtager,

21,

The number of 3-digit numbers, that are divisilola by 2
and 3, bait not divisible by £ and 9, Is

Answer (125)
Sol. Number of 3 digit numbser = 900

22

Mumbsar of 3 digit number divisibls by 2and 3
204
= eat = B
B

Mumber of 2 digit number divisible by 4 and 8
B A

Mumbar of 3 digit numbear divisible by 2 and 3 but
nat divisible by 2 and 3

=150 -25=125

Liet Fbe & differentiabde function such thal 2(x + 27 §x)

—3Yx + 2F =10 jqr+21r[t].:u X =0, Then! (2} is
1]

aqual to

Answer (13)

Sol. 2(x+2FNx)- e+ 2) = mjtu + 21 ot
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Differentiating both skde
Bix + 2Mx) + 2P (n+ 27 = Bix + 2) = 10{x + 210K

. oy
—{JHEJD'I =1

T dy potix
_EJJ.-"-I-!_‘{:T-IE
In|y +1=3injx + 2+Inc
yriz(y+2pe

3
weplli= —
¥} 5

B
= ——=

18
5
- (x4 2P =1
y= a2y

6
2)= - wfid-1=19
¥z} 16
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23, Lot Abead = 3 matls such that X7 AX = O far all

x1 [ [1]
honzero 3 x 1 matrices X = |y . If Al = 4|,
z| |1 |8
11 701
A z‘ | 4|, and det (adita + ny = ZPE
0 |-4
a. iy N, thena +p? + s
Answer (44)
Sol. X" AX=0D
(8 @ & l[x]
{xyzi by &y By ..""‘; =0
By G E3J|_r._|

E R MU
{xyz}| b+ Doy + by2) =10
_ﬂ1H+C1}f +|:."a.EJ

Mank +ay + anz) + ybux + bey + a2}

+ Zlepa + G2y F gaE)

=0, =0 c=0
amth=0@mtro=hto=0
A = gkew symmetric matrix

(0 x yl [l |'1:'|
A=|-x 0 2z :A j =} 45|
=y =z 0] |1 |' |
o ox yl[1] [ 1]
=0 |=x O - A i: 4
-y -z 0)(1) |8
K+yp=1
-x+zr=4
ytzr=5
To x wIf1l [ 11
- O Z - i!
-y =z O] |-H
ex eyl ¥ ==
=i Fe g y=
“p=Fr=f 2=3

@ SANTOS
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24

0 -1 2]
A=|1 0 3
-2 -3 0l
2. 2 4]
2AA+N=l2 2 B
-2 -6 2|
204+ ) =120

= det{adj(2A + 1)}

= {20% = 20,32 52
oo oa=B =2 y=2
Hance o + [+ (=B + 2% + 2= 44
Lat 5 = {p4, fiz ..., pao) be the set of first ten prime
numbars. Let A = 5 U P, ‘wheraP is the set of all
possible products of distinct elaments of5 | Then the
number of all ordered pairs (£, v}, ¥ 8, ¥e A, such

that x divides v, is

Answer (5120)

Sol Let £ =3
n

25;

y=

—'“:I:'[E':u "5':1 1-:"'l:‘1+5ﬂ=_+ "'1'5‘:"'
=40 x 29

=i0=512=5120

If for some o, o< b oo = )= 8 and 3ec (tan o) +
casec{col 'f) = 36, then o + 1 Is

Answer (14)
Sel Lettamr e =A=tand =u

Haiiedl OATRCE; Sanicah Linreieibddy, e Lo Sanioihs Nigal, Padtag i), G falisd
Ghazabad Brandh ;|14 Aniket Arcade, ADC Chatignad 3491 93114 819440, +51 93114 42355

cor'=8 = colf=p
sectd +oosec’B = 36
= 1 +ian*d + 1 + cot?B = 36
= p<+pr=34
Also a + [} = 8 {Given)
fix + i = 34 + 2afp = Gd
= nff =186
= i, [| are rools of equation
W —Bx+15=0
= (k=3 x=5=0
= X=35
a=3 =5 lu<p)
al +l=0+5= 14
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| pHysics |

SECTION - A

Multiple Cholce Questions: This secton contains 20
multiple chaice questons, Each question has 4 choices
{1}, 12}, (31 and {4}, out of which ODNLY ONE is corract.

Choose the correct answer ;
26 Consider a parallel plate capaciter of araa A (of

gach piate) and separzstion 'd betwesn the plates.
If E 15 the electrc field and wo 15 the permittivity of
free space between the plates, then -potential
energy stored in the capacitor is

@y e EAd

1
(1) 4eaEAd .

(3] e.E% Ad {4) %E.UEEAI:I'

Answer (2)

Sol. We know energy density

27

1 2
b, = —EE
Py .'ED

50 potential anargy = pgy Volume

= P.E. = %

oA

& thin plano convesx lens made of glass of refractive
index 1.5 ks immersed im 8 kguid of refractive index
1.2, When the plane side of the lens is slver coatad
for compiate reflection, the lens immersad in the
ligusd bahaves like a concave mirmar of focal length
0.2 m. The radius of curvaiure of the curved surface
of the long is

(1) k20m (2% 0.15m
(3] .0.26 m {4y 0.10m
Answer (4]

Evirdsveasd 1 hid Rbalmdriiry

ﬁ SANTOS

Sol.

28,

0.2m

We have shown extrapolated figure for reflecting
sice as it went undewviated.

15_12_(1.5-1.2)

e R
12 15 (12-15
02 v R

ok M JOD SRR (1, S

b= =1
10R 10

323« 1125
274

where &l the digils are significant. Then lo repor
the vaiue of w wa should write

For an expenmental expression ¥ =

(1) y=1330
{2) y=1326.2
{1 y=1326.18
4) y= 1336186

Answer (1}
32 3=1125
4 - ——————— .1
Sol. y 57 4 1326.18

Haiiedl OATRCE; Sanicah Linreieibddy, e Lo Sanioihs Nigal, Padtag i), G falisd
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So we nesd to report to three significant diglt
=0, y= 1330
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28, A satellte is launched iMo a circwlar orbit of radius
R’ araund the earth, A second satellte is launched
imte- an - orbif of radivs 1.03R. The time period of
revalution of the second sateliite is larger than the

i 2
Sol. uﬂ:sdnlg « 27 —dxR* -5

= W, =412R" 5[2)=10 Jouls

first one approximatedy by Now, W, = s4nRE(4—1) = 4=q £+
(1) 2%
(2) 2.5% — MEE T %ziﬁ-JﬂulE
{3) 3%
31, The Young's double slit interffarence expenment is
(4} 4.5%
performed wsing Hghi consisting of 430 nm and
Angwer (4)
i BO0 nm wavedengihs to form interdference patfems
' The least number of the bright frnges of 480 nm
2al. {ight that are required for the first coincidance wilth
T the brght Irnnges formed by 00 nm gkl is
(1) 6
(2) &
5
(3) &
T R{ ) (4) 4
and T, A1.03 1*° Answer (3)

= T= (1.03R M T, = 1.045T, Sol. Fringe widlhof i1 = 480 nm

3 ;

S0 Tz will larger by 4.5% w.rl, T AW, = in'q —d#ﬂl:l[ —Df

oo

30, Theamounl of work done o break 8 beg waler drop

of radiug 'R into 27 small drops of equal radius is Similarly fringe width for iz = 600 nm

10 J, The work dona reguired b break the samea big DY D f

AW i'-" II— |-—5ﬂﬂ' —l

drop inla &4 small drops of equal radus will ba 2 d g oy

{1 10 Clearly we can s&e that for minimam valus

e S{abwyjw (4 |

My e | A

{3 54

(4} 154 Thal maan 5 maxima of L: =480 nm
Answar {4) Comchdes with 47 mawima of 35 = 800 nm

m sﬂ HTDS Hatiad EfRLe: Siifoa®i nkaeistiyy, B LoSarniteh Magan Padtis Vi, D falid
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An ideal gas goes from an inllial state o final stale.
During the process, the pressuwe of Qas InCreases
linearly with temparatura.

A, The work done by gas during the process (s

ZETD,

B. The heat added to gas s different from change
in its internal energy,

o The volume of the gas is increased.
0. The internal energy of the gas is increased,

E. The pmcess is isochorc [constanl walume
procass)

Chioose the correct answer from the options ghven

balaw:

{1} A, D, E only i2) E only

{3} A, C only (4) A B.C, Donly
Answer {1}

Sol. Glven for ideal gas.

33,

F=constant T
= PT'= constam
P ;
= —=gonstant = V' is constant
=
S0, Isochorle process
Wark done by gas will be zero.
A, O, E anly correct.

A car of mass 'm’ moves on @ banked road having
radius v and banking angle 8§, To avold slipping
fram banked road, he maximum permissible spead
of the car is vy, The cosfficient of friction y belween
the wheels of the car and the banked road is

¢ rgthn ;-
|:"|} = I:lfz— [2] II:%
g —vpdEn g -+ v dEn
.o -
{3) = w (4) = w
g+ vy an g — v an
Answer (3)

@ SANTOS
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Sol. Given makimum possible spead = v

Far this
2
iy
o ikl 5T
/ 2
s ;
. T
\\a g Sinii
h 4
Tl Sl g ol

|
i
S0, N =mgcosi+ —L cinf}
r

2
iy
£ =i cost + ”—rEL sinfl

myi :
Arwd Tmsﬂ =mgsint +f,

vy . . my
= Tmﬁg—n?gslnH:u MG oS + sing

= vi —griant|=u(v tant+gr|

va — grilan
R fguan
An air bubble of radius 0.1 om lles at a depth of
20 cm below the free surface of a liquid of dengity
1000 ko'm?, If the pressure nside the bubble is
2100 Mim? greater than the almosphenc pressure,
tinen the surface tension of the liguid n 31 unit is
{use g = 10 m's%)
{1) 0.02
{2) 0.05
(3} 0.1
(4) 0.25

Answer (2}




Sol.

35.
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20 cm

F =P, +pgh=F, +1unuumxfn':;

= Pys B+ 2000
ESET‘ !
Sa. P T
AR 103

wm Py = Py 2100 {ghsan)
S0, Po+ 2100 = Py = 2000 = 25 x 10
= 100=25=10*

.-
_ =/ 005
: 1.2‘}

& paraflel plate capacilor was made with bawo
rectangular plates, each with a length of I'= 3 cm
and breadth of & = 1 cm. The distance between (he
plates 33 pm, Out of the tollowing, which are the
ways o Increase the capacilance by a factor of 107

(e30cm, b= 1om a1 um
{=3cm, b=1cm, d=30em
l=Gcm, &=5cm, d=3 um

onp® >

feom, =1 om, o=10&m
{=hem, b=2cm, d=1pm

Choose the correct answer from the options given
Eeelow

{1} Cand E only
(2} Coonky
(3} Band D only
(4 & anly

Answer (1)

@ SANTOS
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S
&
. 4
3 om
- f—3 pm —{
We o o =e
i
b
d

| i A
S to increase the capacitance by 10 factor [E |
has o increase by 10 falor

T L %-‘ﬂ 3g

§

bz, ¢
;- Y,
Foroplion (B} & PRk
23 be
Far option (C) {:’._‘__a&.._"*l 10
l - | bED
For option (D) €' = I'%n__ :I%
s,
Ii :ﬂ' 512 by
Far oplion (E) € = -=—=G— 10

3

Clearky (Gl and (E)are the siuation for 108

- A uniform sobid cylinder of mass “'m and radius 'r

rolls along an inclined rough plane of Inclination
457, If it staris to roll from rest from the top of the
plane than the linear acceleration of the oylinder’s
axis will be

1 '».'IEE
1__ T
Moz @) 5

1
3 2 T
{3) J2Zg @) =9

Answer (2]
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Sol. / fr

L

For pure rolling about poist ' F,

PG 5 S S

37 During the fransition of electron from state A 1o
stale O of a Bohr aiom, the wavelengih of emitlad
radiation = 2000 A @nd it becomes 6000 A when
the electron jumps from state 8 to state C. Then the
wavelengih of the radiation emitied during the
transition of alectrons rom state A 1o state B is

(1) 2000 A {2) 3000 A
(3) BO00 A {4) 4000 A
Answer {2}

Sal, ‘/5/,- N
)

For A fo C

fie {1 .

Lt Eli-"zl L A ki

."'.1 [ | =

e g2 L
W 2 :

SoforAand B

he g A

U RN L S

ha d ”E r

Chearly subtractng egquation (i) from equation (i}
1 I

h:[:‘-rl = Eq2° =i e

hyl 2 | AgTa hy

1 1 1 1 (B00D-2000) 1
= 2 — = ——— _—= —-

Ay A kg Ay GODO=2000 3000
ha = 30004
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38. An object of mass 'm' is projected from ongln ina
vartical ¥y plans at an angle 45" with the - xiz with
an Imitial velooty vo, The magnitude and direction of
the angular momentum of the objact with respect o
orkgin, when il resches al the maximum height, will
be [ &5 accetaration due o gravity]

LT el ;
{1y —=- along positive z-axis
A2 g '
3
T
2 0 alg tive Z-axis
= 220 na nega
3
iy
() O along positive z-axs
Ea,."ig
3
v . .
(4) B along negative z-axis
155 e
Answer [4)
Sol i
P
A | ;
m
Al height paint

The spesad B v, = v 45°

v
“

So angular momentum about origin is
L=mweH

.2
"¢ 1 |
- L el E el
- “’ﬁ@r 2g
3

L

T,
O (- z-axis)

489

38. Considar the followang ststameants:

E.

g0 m @

The junction area of solar cell I3 made very
narro comparad lo a phola diode.

Sotar cells are not connected with any external
bias.

LED = made of hghtly doped p-n junction
Increase ol forward  curmard resulls o
continuous increasa of LED light intensity
LEDs have to be connected in forward bias for
emisskon of Hght,

Choose the correct answar from tha oplions given

bedow:

{1) B, E Only {2} B, D, E Only

{3) A, C, E Only (4] A, COnly
Answer (1)

Ghazadad Brandy :|-20. Aniket Arade, ADC Cradianad T+91 53114 419440 +91 33114 42359
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Sol, Clearly statement A’ is wrong as for solar cell

40.

Junction area ars mode wide. LED connecled in
foreward biase and s intensity increases uplo
certaim value of curmment and further there i no
charge as intensity salurates.

Also sotar cells are not connected with any external
kias. So '8 is also correc)

Whal is the relative decrease in focal lergth of a
lena for an incregse in optical power by 0,10 from
2.5 07 'L stands for dioptrs)

(1} 6.01 {2) 0.04

(3) 0.1 (4 .40

Answer (2]

1
Saol. F'—F

41.

& force F = o + [lx® acts on an object in the
¥-direction. Tha work done by (he force s 5 Jwhan
the object ia displaced by 1 m. If the constant
o = 1M than [§ will be

(1) & Mim? (21 15 Nim?
{3} 12 Wim?® (4) 10 Nim?
Answer (3)

Sol. F=a # ¥

Wark done jdﬁ = -F ox

i &w=JFI de = (o +fx jox

= .'!.'i'l-'-x|<l +%E3—.r1_4—=5

Glven o =1
T L

a
= f= 12 Nm’

@ SANTOS
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42 A plano-convex. lens having radius of curvature of
firsl surface 2 cm exhibils focal langth of £ in air,
Another plano-conves lens with firs! suface radius
af curvature 3 cm has focal length of & when i is
immersed in a bguld of refractive index 1.2, I bolh
the lenses arg made of same glass of refractve

index 1.5, the ratio of £ and £ will be

(1) 1:2 i2) 1:3

{3) 2:3 ) 3:5
Answar (2)

Sol. For case (1)
Zcm

-------------------

| e S A1)

Faor case ()
(1.5=1.2)

12
(1.2-1.5)

s

"

Pt
f=a
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43 A particle k& execuling simple harmonic molon with
fima pericd 2 = and amplitude 1 cm, If D and d ars
the tedal distance and displacement covered by the
particle n 12.5 5, lhan g is

15
1) 10 2] ==
{1) (2] a
16
3 — 4] 25
(3 - 14

Answer (4)

Sol. T=23
A=1cm

:
I 12.5 5 6 lotal oscillation and 1 quarter oscillaticn.
So, 0= (B« 44)+ A= 254
dm A
o
— = 2
o
44, An alternating current is given by
I = i singal + By coseal, The rmis cument will be
T 22
T (2] ity
' 2
: fott
@ Jik 4y Luthl ‘ﬁ"
Answer (1)

Sol. | = (s simisl = [z cosel

a5

e

T §7
So, | faty

1 WIE T 1

An glectron of mass ‘m with an initial vebacity
w=vilv 0} enters an electnc field E =—E.k . If

the mitial de Broglie wavelength is Lo, the value
after §would be

- IE E']":
(1) = iz (2 A, |
e az.E‘?.?’J J "ﬁ'i"
v
@ i, :
Answer (1)

Ghamiahed Branch ;| 10 Avdlel ficade ADC Cratiaiad T+81 SFLL4 41040, +91 53014 42350

sol. ™y o
E=-Ek

-
o wﬂ

Aftor tme £ v, =[1=%

So. v =¥ |+ [%ﬁ—' i

Mow, L= =
h
f HE LA
1] m.]
) 1
= ;I__ = =
: t+|rﬂf=.I
\ v,
SECTION - B

Numerical Value Type Questions: This seciion
containg 5 Mumencal based guestions. The answer 1o
each question should be rounded-ofl 1o the neansst
intager,

A6, & souare loop of side 2 = 1 m is held normally in
front of a point charge g = 1C. The flux of the
eloctric  fleld through the shaded reglon s

2
E.lﬂl.whnmthuuamgnrpls

ﬂ E-_“ C

Answer (48)

£ sn HTDS Hiial Ofici; Sirilcadi Linrairsdfy, W Lo Saniods Mg, Padtn Vs, GHa Aaliad =
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Sol. Flux through compleie surface

q
W B
S0 flux through shadad reglon s
_43_9 B 8§
¢ET¢E_E% & 48
S0, p=48

47, Tha least count of a screw gawges s 0.01 mm_ If the
pitch (2 increased by T5% and number of divisions
on the circular scale is reduced by 50%, the new

l&ast cound will be ¥ 109 mm.
Answer (35)
Emijﬁmmm=U£IiL
1.75L
Mow —— = Mew least count
M2

o5 Bl ;_3.5m.m mm

=35 = 10 mm
48. A currend of 5 A exisls in.a square loop of sidi

o mi . Then the magnitude of the magnstic fiskd B

J2
al the centre of the square loop will be p= 10°T,
Where, value of pis

[Take o = 47 % 107 T m A1)

Answer (8}
Sal, * 5 =
- |
7
B="T % oroeds.a
an
-T =
= E:ngkdhlxﬁ
4k N
= Be8 1057

@ SANTOS
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49. A wire of resstance 9 0 s benl o form an

aquilateral friangie. Then the equivalent resisiance
aoross any bwva varboes will be chm,

Answer (2)
Sol. 8

AR=30 R=3 0

A R=3() c
Equivalent resistance acress AC s

2RER Fa
Riiw R S o
1 il s

= Fv=21)

50, The tempsarature of 1 mole of an ideal monoatomic
gas s increased by S0°C at constant pressure. The
{otal heat added the change in infernal energy are

T
Eiv and Es, respectively. If E—‘ =;;— then the value of
2

X5
Answer {15)
Sol. AT=50°C =50 K
N =1 male ideal gas

ARP=0
]
A =NE AT = =N HAT
ﬂF'F' El =
AQ, pNC AT =Ey=N2RAT
_ % »
E, &
C, &
For monoalomic gas = £ = %
e, T3
¥ 5
- —=—
B 3
= X=15
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| CHEMISTRY |

SECTION - A

Multiple Choice Questions: This secbon contains 20
maultiple choice questions, Each question has 4 choices
(1), (2], (3) and (4], oul of which ONLY ONE Is correct.

Choose the corract answer |

51, Aman haérbaan asked 1o synthesise the maleculs
I

O_c_ —"H. () He thought of prepanng the

melecule using an-aldel condensation reacton, He
found a few cydioc atkenas in his laboralory. He
thought of performing ozonclysis reaction on
alkane Lo produte a dicarbonyl compound Taollowed
by aldol reaction to prepare "%, Pradict thie suitable
akane that can keasd to the Tormation of "2,

CH, oH,
(1] 0 {2) @

CH, CH,
() @ (4 Q

Answer [3)
0k,
Sel. o CH, =€ =CH, LM, —CH,~CH, ~C~H
—_—— = R - —CH, =L =
{R) ErvH O " i / 1 - i
] o
ﬂ-ﬁ.ihﬂdm
@—L—m_
.g.lil

52. Folowing ars the four molecules "P7, "0, "R and
"5 Which one among the four molecules will react
with H-Brizq) af the fastast rate?

@ o CH, CH,
= U
p P = z C

@ SANTOS
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()P (2) R
3} Q (4) 5
Answer (3}

Bol. The reaction wilh H — Br will be fastest Tar the
apecia farming most siabke carbocation

L
O O,
[ 1]
H
Due o resonance, it will have most stable

carbacatian,

3. Ona male of the octahedral complex: compound
ColhH=Ch gives 3 moles of lons on dissolution in
water, Cne male of the same complex reacis with
excess of AgNCh: salution fo vield fwo moles of
AgCiia). The strueclure af thie complax s

(1) [CofNHiuCH.ClNH;
{2} [Co(NHyMCE]Cl.NH;
(A} [CalNHah Gl 2NH:
{4} [Co[NHa}CICE

Answer {4)

H.O
[CO(NHLCINC1 ——  [CaiH,),Cl|" + 2T

Sol. |
'I + ABNO,

3 s
2 e AgiCl
a4, The carbohwdrate "Ribose” present in DNA, s
B0 A peioss sudar
B, present in pyrancas farm
C.in D" configuration
0. s reducing sugar, when free
E. in o = anamearnc form

Choose the cormect answer from the options given
below

11} A, Band E only
{3} A, Cand D only

(21 B, D and E only
[4) A, D and E only

Answer (3)




Sol,

55,
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Riboss present In DNA s [-{D-decxyribose
HOH.C O, OH

OHH

It k5 a peniose suger present in furanose form

having O configuration,

it i & reducing sugar having f-anomeric form

A, C & D are cormecl

Which of ihe following siatement iz frue with respect

e H;E‘. Bl gnd CHa?

A, The central atoms of ail the molecules are sp®
hybridized.

B, TheH-O-H H-N-HandH-C-Hangles
Im the above molecules are 104 5%, 107.5" and
108,57, raspectively.

C. The increasing order of dipole moment is TH:
< MHs < Ha O,

0. Both H:D and NH3 aré Lewls aclds and CH. is
& Lewis hage.

E. Asolution of MHz in HzOD is basic. In this solution
MH and H:D act as Lowry-Bronsted acld and
base respeciively

Choose the correct answer from the options
givan balow

(1} & Band Conly
i3} C. D and E only

{2) A, B, CandE only
{4) A, Dand E only

Answer (1)

Sol. HzO MH; CH,
Hybridization spt sp* spt
Bond angle 1045 107510857
Dipole moment 1,85 147 O

&,

Bath HzCY & NH: are Lewis bases, NH: acis as base
i 0, MHs & HaO act as Lowry = Bronsled base &
acid respectively,

& B & C are comact

Which of the following siatemenis are NOT frue
aboutl the perlodic (abla?

A, The' properties: of elements are function of
atomic weights.

B. The properiies of elements are function of
atamic numbers

ﬁ SANTOS

Evirdsveasd 1 hid Rbalmdriiry

Ghamiahed Branch ;| 10 Avdlel ficade ADC Cratiaiad T+81 SFLL4 41040, +91 53014 42350

C. Elements having similar outer electronic
configuration are arrangad in same penod,

D An element’s ocabon reflects the guanium
rnumbears of the |last fillad arbital.

E. The number of elements in a perlod s same as
the number of atomic orbitals availabée in
anaragy laval thal = baing WMled.

Choose the correct answer from the optiong given
below,

(1) Dand E anly
{3} A and E only

(2} B, Cand E only
(41 A, Cand E only

Answer (4)

Sol

T

Propariies of elemenis are function of afiomic
numbars.

Elemenis  hawving similar outer alecironic
canfiguration are arranged in Same group.

Mumber of elements In a pericd s double of
number of alomic orbitals avallable in energy
fovel that is baing Nhed,

So, (A (C) and (E) are ncorrect,

The targe difference betweesn the meling and
boiling  points of oxygen and sulphur may be
expdained on the basis of

{1} Atcemicity

{2) Electronegateity

{3) Alomic size

{4} Electron gain enthalpy

Answaer (1)
Sol. The large difference in ihe maelling and boiling

poinis of ocovgen and sulphur is due to atomicity as
oxygen exisls as O and sulphur exists as Ss.

Far a reaction, N.O.{g) - 2MO,(g)

cangtant vodume  cont@ner, no pl'ﬂ-dl.lﬁﬂ W
prasent initially. The final pressure of the sysiam
when 50% of reaclion geis compleled is

{1} &times of initial pressure

{2) 512 timas of inilial pressursa
{33 T times of Ikliad pressure
14 T2 times of initial pressure

1 .
Eﬂitg} ima

Answer (3)
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1 Sol, On Increasing temperature, the given endothermic
t=4 Fy Al =AM -TAS
P For spontaneily,
b=tsr Pyll-a) e — sib
K pl:l“ Given,
Final prassure = Py 4P + = (o =0.5) AH>D
PP 30, &S should be +ve.
= - ] ; - e "
Py + T 4 61. Which of the following linear combination of atomic
arbitadz will lead 1o formaticn of molecular crbitals
=p A in homonuclear diglomic molecules [infemuciaar
o b " '2'1 4 axls in z-direction] 7
- A dp:and 2
.iﬂ B. 2z and 2p.
C. Adeand 3d o
59, Given below are two statarmants | and 11, =¥
Statement | : Dumas method 5 used for estimation ). -2ssnd dg
af "Nitrogan”™ in an organic compound. E. 2p: and Erdﬂer-
Statement Il : Dumas method invoives the Choosa the corec! answer from the-oplions given
formation of ammaonium suiphate by heating the helow:
organic compound with conc. HzS50, (1) A and B Only (2} D Only
In the light af the above slatemonts, choosa the (3] E Cnly {4} C Emﬁ'l:lﬂrﬂj'
correct angwer from the oplions given below
Answer (2)

{1} Both Statement | and Statemant || are truo

I ned s ; ion of koL ital
12} Statement | Is false but Staterrent || s true Bl, 43 and 4 pl i iouth 1 Iutihation of mictacuter of i

a5 they have very small difference in energies.

(3} Statement | s tnee bul Stalament Il is false k2. Which one of the carbocations from the following Is
{4} Both Statement | and Statement Il arg Talse TﬂDﬁ'ﬁ_Etﬂhle?
Answer (3} (1) CH,

N e, — 0 — CHy
Sol. Dumas method s used o aslimate nilrogen which s - .
invoives heating of compound with copper oxids. (2] CH+

60. Let us consider an endothermic reaction which is RN
non-spontaneous a8 the freezing paint of waier:
Hawever, (he reaclion s sponfaneous al bolling

¥
4 0
point of water. Chaose the carrect option A (\{1\:\/\ )‘K
— i {'Hj

(1) Both AHand AS are [=we)
(2} Bolv AH and AS ara (+ve)

{3} AH s (+ve) but AS is {-ve) (4] EH-, E'H_-s
(4] AH B (~ve) but A5 is (+ve) w ,,;_«,*“’f
Answer [2) Answer (4)
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Sol. cﬁ,%ﬂ __-CH. will be most stabie dus to

63,

extended conjugaticn

13} will be less stable due to - nf—{t'l.:—
i

Given below are two siatements:

Statement I; The conversion proceeds well in the
less polar medium.

B

CHa— CHz = CHs = CHz = &1 —H2
CHy — CHy — CHa— CHa — OH + CIF!
Statement Il: The conversion procesds well in the
mare polar medium,
CHy— CHz— CHe — CHa —0F — P8
=]
|
CHy — CHz — CHz — GHa= N RCIiH
[&
-]

in the fight of the above statements, choose the
correct answer from the oplions given balow

(1} Statemnent | is true but Statement |l i false
(2} Slatement | is falze bul Statement |l ks true
{3} Both Statement | and Statement Il are true
(4} Bolh Statement | and Statemant Il are false

Anawar {3}
Sol. Both the reactions will procesad via SMNT mechanism

bul OH- will precasd in less polar medium u.rhII_El
AP will pocur well n more polar medium. Both
atalements ars fnie.

The product (4) formed 0 the ollowing reacton
SEqUEnCE is

(M ', H 50
GHy~C=CH Im:-ﬁHHq-am Fn[:ﬁll.lld
OH
(1) CHy-CH, -CH-CH, -NH,
OH
(2) CH,;-C-CHy-NH,
CH,

@ SANTOS
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NH,
|
{3) CH,~CH,-CH-CH, -OH
NH,
{4) CH; -C-CH,-0H
E‘H_:|
Answer (2)
" HE0
Sal. CH,~C=CH L_,f:m-g_cu._
o
l'ﬂ'.hl
oH OH
I 'HJJHI
CH,—l.I'.'—GH_. — EH,—IIZ—EH,
CH,—NH, CN
(A

B5. K for Cr(OH) 5 1.6 % 10-2, What is the molar

salubility of this sadt in water?

-]
(1) Sre-10 ) S 10T

27

-0 e
1.8x10 (4) t1.6-10-5

(3) T

Answer (2)
Sal. Cr{OH) Crh (el 30H {ag)
B 3z

Kap = 5{3s)’
1.6« 102 = 27s*

.',”'Eﬂu-m
T Y

Which of the following lons & the strongest
axidizing agent?

{Alomic Number of O = 58, Eu = 63, Tb = G5,
Lu=71)

{1) Ce*
{3) T

(2) Eu®
(4) Lu®

Answaer (3}
Sol. Tb** iz strongest axidiging agent as it will reduce 1o

To"* {common 0.5, of Ln)
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Which of the following arrangemaents with respect
fey theskr reactivity in nudeophilic addition reacthon s
corract?

{1} pnitrobenzaidehyde = benzaldehyde < p-iolualde-
hyda < acedophenona

{2} acetophenoma < p-tolusldehyde < benzaldehyds =
p-nitrobanzatdehyde

{3} penzaldehyde < pcetophenons < penitiobensl-
clebipdi < p-bolumidehyde

{4} acelophencne < benzaldehyde < p-lolualde-
hyde < pe-nitrobenzaldebyde

Answer {2)

Sol. Reactivity = +ve charge on electrophilic carban

cHO CHO CHD G0 — CH,
L s CH,
i ™) i V)

Cormecs order 1= (120 = [y

Consider the given plots of vapour pressure [VP) vs
temperature (TIK). Which amongst the following
oplions is correct graphical representation shawing
ATy depression in the freezing point of a salvent in
as salution?

i1
e A —
&

T, p——

i)

A\
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(3) '[

-

4 |

Anawer [3)
Sol. Cormecl variation

LL
B8. For the given call

Fe* {aq) + Ag*(aq) — Fe'*(an) + Ag(s)

The standard cell potential of the above reaction is

Ghvar;

Ag'+e - Ag El=xV

Fa® + 2o- 5 Fa E'=yV

Fe? + 38— Fe E'=zV

(1) x+y—2z {2) x+ 2y

(3) x+ 2y —3z (4} y—2x
Answer (3)
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su‘lr P.la-l“. 'M ‘_1=I1I| 'l-':!.':':.l:':'r
Fe"=Jw ——a E'=5¥ aAQ" =s-2sij=F
O EwzV AG,=-2w[-2)%F
ﬁa'qFH 1 F|.|'+,E.,:r

&G = 5GT = 4075 = AGE

=1 mE*w Fu—1 (x) F=2{y) F + }{z)F
Ef=yx+2y-3z
T0. Preparation of polassium  pefmanganale  from

MnOz involves two step process in which the 19
step s 8 reaction with KOH and KNG, Lo produce

(1} KaMnOq {2) Ka(Mn{OHs]
(3} KMn {4} KaMnOa
Answer (1)

Sol. Preparatan of KhnCh

Ghamiahed Branch ;| 10 Avdlel ficade ADC Cratiaiad T+81 SFLL4 41040, +91 53014 42350
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Alabrm soluden
SECTION - B

HNumerical WValue Type Questions: This sechon
contalng 5 Numencal based guestions. The answer o
ezch question should be rounded-off to the nearest

integer

1. Among the following cations, the number of cations
which will give characteristic precipitata in their
identification tests with KaFelCHk] s

cu® Fe™ Ba®' ca®', NH;, Mg®, zn®

Answer {3}

Sol. Cu*",Ca* & 20" will form precipitate  with
Ka[FelCMk]. Fe?* forms coloured solution

T2, 3F B g MNsOs was taken in a1 L reaction vessal and
allowed to underge the following reaction af 500 K

2MN,0. 0] 2M,0,(a)+ Ozla)

Tha total pressure ab eguilibrivm was found o be
18.65 bar

@ SANTOS
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Then, Kp = = 1002 [nearest integer]

Agsume M:Ds io behave |deally wnder ihese

condifions.
Given | R = 0,082 bar L mot' K-
Answer [362)

Sol. MO0} 2NC{g)+ Qa(g)
H,F"u- T

P =
W

ars
—— = 3.Ea2 500
108

1

=14_35 aim

2,0 () NG, o+ Oim)
=0 1435
t=1, 1435 2P »r F

Pi=14.35 4+ P = 1865

P=43alm

Ko — {B.6) = (-_1_3]
(575)"

=962 bar

= 967 w 107 bar

T3, Standard entropées of X, ¥z and XY= ara 70, 50 and
110J K-1 mot' respectively. The temparature in
Kelvin at which the reaction

1
2%

will e af equilibrium is . IMearest integer)

XYy AH = -35kJmal

Answer (TO0)
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Sal. %%4-—?; XY, Mass of benzoic acid = 21"‘ 122
For equilibnum =61 gm
AG = AH - TAS 7o, Conslder the following reacton occurring In the
blast furmace |
P Yo
0=-35x10°~T| 110+ 2}:50 ——«70 FesOu(s)+ 4C0{g] -+ 3Fe(l] + 4C0;(g)

‘® kg of lron = produced whan 232 =107 kg Fealy

10 =50=T and 2.8 = 107 kg CO are brought together in the

TOOK =T fumace, The walue of ' ia iMearest
74. X g of benzoic acid on reaction wilh ag. NaHCO, infegar)

reteased CO: that occupled 11.2 L volume at STP. [Given

Xis g. medar mass of FesDs = 232 g mol!
Answer (61) medar mass of 00 =28 g mol?
Sol. modar mass of Fe = 56 g moi-']

Answar (420)
@ + NAHED, = . CO,+HO _
Fe 0,081 + 4000 -+ FFe(l]+ 40045
e coNs SO mes uhen 232108 * 28 10
212 i)
1 mole berzoke acid will release 1 male SO
1 C s Limsting reagent

1.2 L CO; at STP is — maole COy which will be
d . y lron pracuced (in kg) = :—:-:?i'g'-c'll]ﬁxﬂﬁxil}

refeased by reaction with % miole benzoic @cid

= 420 kg

g Qa o
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