HINTS & SOLUTIONS

PAPER-1

PART-l : (MATHEMATICS)
1.  All possible values ............ccccceoviviieninnnn.

AR kD TN IR
Sol. (B)

A —KI| = 0

[AIIA-" — KI| =

II-kA =0

(1Al #0)

I 1
S Al A-—.1|.
‘k ‘_ 3‘ k ‘_

. 1
= |[A-Al| =0 where S8l A= K

1-» 0 2
= 0 2-X 1 =0
1 0 -x

=(1-ME=M2- 7»)+2(0 2-2))=0
=13+ 302 =20 -4+20.=0

= 2-302+4=0 = 1=22-1 = k=-1, %

2. Probability of hitting a target...........................
ABC® ERT AT Bl T oo

Sol. (A)
Let A represents the event 'A hits the target’, B represents the
event 'B hits the target, C represents the event 'C hits the target'
and E be the event that exactly two of A, B and C hit the target.

4
Then P(A) = 7, P(B) = ;" and P(C) =

4 3
P(CC/E)

P(A)P(B)P(C®)
P(A)P(B)P(C®)+P(A)P(B®)P(C)+ P(A®)P(B)P(C)

Hindi  (A) 9T A, BISTT 'A 96 BT 9SdT &' 61 B e 'B 7led 6l
1 2, C T 'C e Bl USdl &' AT ETSAT A, B CH
P T eT BT ST & BT USRT Bl 8

4 3
PR = 5. PE) = T PC)=

5 3
P(CC/E)
- P(A)P(B)P(C®)
P(A)P(B)P(C®)+P(A)P(B®)P(C)+ P(A®)P(B)P(C)
431
B 543 6
431 412 132 13
—— =t ===t —.——
543 543 543

3. For the set of equations .............cccooiiiiiin

TFHBION X =Y + 32 = 2, oo

Sol. (B)
“* Augmented matrix GafEd 3MYE
1 -1 3 : 2
[AiB]=[2 -1 1 : 4
1 -2 a 3
apply R,— R,-2R,and T R; - R, - R, ¥, we get
1 -1 3 2

01 =5 :0
0 -1 a=3 : 1
now apply 3 R; - R, + R, ¥

1 -1 3 2
[AiB]=l0 1 -5 : o0
0 0 a-8 i 1

Now (i) for unique solution p(A) =p(A :B)=3 = a8
39 (i) offgdd 8 & T p(A) =p(A :B)=3 = a=8
(ii) for infinite solution p(A) = p(A : B) < 3 not possible.
(i) 37a B & fIT p(A) = p(A : B) < 3 §Ha &I

(iiif) for no solution p(A) # p(A : B) = a=38

(iii) DTS 8 T B AT p(A) # p(A & B)

= a=8

4. Consider 15 stones...........cceooveiieeiiieennn.
AAIME 15 TR, 1 oo
Sol. (A)
Odd numbers 1, 3 5. 15 total stones on odd
position (8)
Even number 2 4 6....14 total stones on even position

)
8C,+7C,=56+21=77
Hindi. (A)
fowm¥=me 1, 3 5.
® o
TEENC 2 4 6...14 J9 Rl # G WeR(7)
8C, +7C, =56 +21 =77

15 s Rerrl 1 g R

5. Theplanex +2y+3z=7
GHAA X+ 2y + 32 =7 Uh
Sol. (B)
Let the equation of the plane be x + 2y + 3z -7 + ix = 0
Since the point (-1, 0, 2) lies on it
-1+0+6-7-A=0 ie Ar=-2
equation of the plane is -x + 2y +3z -7 =0

-1+4+9 6 16
o= == .08=cos’! =.
T r4191+449 7 7
Hindi A1 99 &1 FHIGROT X+ 2y + 32— 7+ ax =0
qﬁo‘ﬁg -1,0,2) R Rerd 2

1+0+6-7-1=0 e Ar=-2
FHAAA BT FHIBIT —x +2y +32-7=0
-1+4+9 6

cos 0 = = —

A+4+91+4+9 77 7




6. In a regular tetrahedron ...............cccocceee
FHATTFAD T AT 0, oo
Sol. (A,D)

Let OABC be the tetrahedron. Let G be the centroid of the face

1
OAB, then GA = f AC.

GA 1

Then cos 6 = a = ﬁ

ool
cos< = 3

.. a=1andb=3
Hindi. (A,D)

HT1 OABC U =uheld & | AT T OAB &I Bk G, a4 G

1
A= ‘/EAC.

L CA 1
dd cos _CA_\/§

ool
COS —3
a=1dAqM b=3

7. In the expansion of ...

(@+b+C)" D i,
Sol. (A,B,C)
(A) 1®3-1C, = 12C, = total number of terms

10!
(B) coefficient of a® b ¢ = 81111 =90

(C) the term a* b® ¢® — does not exist

(D) coefficient of a* b° ¢' = &7
Hindi  (AB,C)
(A) 10+3—103_1 = 1202 = ?OFQ{ q—cﬁ Ef?f H@T

. 10!
(B) @ b ¢ &1 TUM® = 81 = 90

(C) a* b° ¢® - faemm =& 2|
) 10!
(D) a* b® ¢! @1 YUPh = 215

8. If4a2—-5b2+6a+1=0, oo,
I 422 -5b2 +6a+1 =0, ccoooiieere

sol. (A,B)
Let the circle be (x — h)? + (y — k)2 = r2
h+bk+1
r:M:rz(az+bz)=(ah+bk+1)2
vaZ+b?

= a’(h? —r?)+b? (k* —r?)+2abhk + 2ah + 2ok +1=0
Now on comparing from the given result
4a?-5pb2+6a+1=0
h2-r2=4,k*-r?=-5,hk=0,2h=6,2k=0

=>h=3k=0&r*=h?-4=5 — -5
= centre of circle (3, 0), radius = J5
Hindi. (A,B)
qHIE 2T (x - h)? + (y - k)2 = 12
ah+bk+1 . , 2
r=————"=r"(a"+b")=(ah+bk +1
Tw @)= (ahebin

= az(hz —r2)+b2(k2—r2)+2abhk+2ah+2bk+1 =0

QU ¢ g BT g BRI UR 4a2 - 5b2+ Ba+ 1=0
h?2—r2=4,k2-r2=-5hk=0,2n=6,2k=0

=>h=3k=0&r*=h?-4=5 _ -5

= g & B=% (3,0) 9 Br=n J5

Sol.

10.

Sol.

1.

Sol.

You have n objects, each of........................c..
n TIY FHTPT TP BT AR oo
(BC)
The number of all possible pairs of objects that could be
n(n-1)
2
TG & FHI GG T BT GRA1 STafP g8 n A awgeli 9

e B & C, = @

n(n—1)

obtained from 'n' objects is "C, =

n(n—-1)
pairs is TXZ xw =120 ....(1)

Total weight of
nin—1)
2

The number of all possible triplets are "C,
Ff1 gwifad Frerel 31 ¥ "C, B |

n(n—1)
> x2xw=120 .. 1)

JHT P FA R

nin—1NH(n-2
Total weight of "C triplets is % X3 XW =480..(2)
nn—-1NHMn-2)

nc, Prerel @1 e R X3XW =480...(2)

[T

4
n=10 efﬁ?w=€ﬁgﬂwﬁ

on solvingn =10and w =

Bty [@bc]=0
sozwfw [@bc]=1
Hence a1 |8 |=|b|=|C|=1.

The angle ‘0’ for which ...
DIV Q' BT A TS

(C)
-1+2+1
‘ 1.cos0+1.sin0 ’ =2 (‘/5_1)
2
= | sin0+cosO =2(‘/§_1)
ein g + | 1 V3+1 341
= |sin cos 0| = x =
V3 -1 V3 +1 2
\/§+1
= 1+ sin20 = 2 (squaring both sides)
= sin 20 = (@B = ﬁ
4 2




12.

Sol.

13.

14.

Sol.

15.

Ans.

Sol.

3
= sin26=7: 20 = or e

N
w

The locus of the point..........................

R T 9 (06 Y) BT oo
(D)

‘ X+1 ‘
x?+y? =

"].00554—0.sinE
3 3

X +1

= Jx?+y? = 1 o = wlxz-i-yz =2 |x+ 1|
—+

2
= 3x2-y?+8x+4=0

fn=5p=075the ..
AR N=5p=075%, oo,

Largest set of values .............................
P& AMI BT FIH TS oo,
13 (D)

14 (A)

PE)=p

P(F) = P(EAF) + P (E ~F)

P(F)=P(E). P(F/E)+ P(E). P(F/E)

E

mi

1+(1 1/5 i,
= + -_— = — —_

(i) If p=0.75, P(F) = %(4,) +1) =%(4) =08

PE~F) 075 15

- P(E/F) = P(F) —m—%
P
(i) —F—5 =P
n
n
— 4+ 21 = nznp+1l-p = p=s1
np+1-p

If the planes x —cy —bz = 0,...cccccoeiiiiirne
IS FAAA X =Yy =bZ =0, oo,

(1)

Given planes are :
X—cy—-bz=0 ... 1)
cx—-y+az=0 ... 2)

bx +ay-z=0 ... 3)

Equation of plane passing through the line of intersection of plane
(1) and (2) may be taken as :

qHAA (1) Wd (2) & foeess fog 9 ok el |Had B
B

(X—cy—-bz)+A(cx—y+az) =0

or x(1+ic)—-y(c+r)+z(-b+ar)=0 ... 4)

If plane (3) and (4) are same, then equation (3) and (4) will be
identical

fg A (3) Td (4) UF T € T9 FHIHBR (3) T (4) Th 94

:
1+ck  —(c+1) —b+ar _ (a+bc)
b~ a = -1 " “(ac+b)
(ab+c)
and 3R x--(1_a2)
—(a+bc) (ab +c)
(ac+b) ~ T (1-a?)
= a-a®+bc —a’bc =a’bc +ac? + ab? + bc
= 2a%hbc+ab?+ac’+a*-a=0
= a(abc +c?+b%? +a2-1)=0
= a’+b?+c? +2abc=1

16. Let w is number such that................c....co...
IR wTF G 39 YBR

Ans. 8

1+w+w? w w
2

1 w w?

2

wow 1] Hew+w? w

Sol.

1
w2 1 w 1+w+w? 1 w

(byC, > C,+C,+Cy)

1w w?

W2

1
1T 1 w

:I
3

(o (A +wrw=—w))

1 w w?

0 w?-w 1-w?

0 1-w

=_w
W—W2

(applying R, » R,-R,, R, > R, -R))

1T+w
1 w

1-w?
2

w2 —w
T-w w-w

-W

=—w =—wi (1 —w)?

=W (1 =wR(-w2—-1-w)

= w2+ 2w —1 = -3 - 2w — 3w?
a=-3,b=-2,¢c=-3
la+b+c|=8

17. If the number of ways....................co.

Ans. (9)
Sol. Number of ways TRIdI @1 &1 = coefficient of x' in
(5Cy x +5C, 2+ .. +3C5 xB) (ACyx +4C, X2 + ...
11!

. (3C1 X+ 3C2 X2 + 303 X3) (2C1 X+ 202 X2) m

= coefficient of x" in {(1 +x)> -1} {(1 +x)* -1}
11
21.20.2!
= coefficient of x™ in {(1 + x)™* - (1 + x)12 =
11! 11!
()" ooy = (MCy =Cu-1) 3o

{(1+x)3 —13{(1 +x? -1}

11!
=351. 5 o o k = 351

18. If the straight line through ...

Ans. (8)
Sol. Parametic form of line PQ is

G PQ P WTeifeid w9 2

+4C, x4



x=3_y-4 _ .| 12X+ 5y +10=0
N Q
o 2
For point of intersection m=1/\3
gfs T @
ﬁ% fere P(3,4)
V3 r
12[7”3 +5 5+4 +10=0
132
Weget,|r|—412\/§+5,a—11,ﬁ—3,a—ﬁ—8
19. A circle passes through the ...........................
TH g (-1, 1), (0,6) 3R (5,5,
Ans. (0)
Sol. Let equation of circle be x2 + y2 +2gx + 2fy + ¢ = 0
1+1-2g+2f+c=0
=> =—-2g+2f+c+2=0 ... (@)
25+25+10g+10f+c =0
10g+10f+c+50=0 ... (ii)
0+36+0+12f+c=0
3B+12f+c=0 ... iii)
by (i) and (i) and (ii)g=-2, f=-3,c¢=0
circlex2 +y2—4x -6y =0
circle passes (0, 0)
tangent at (o, B) be
ax+Py-2(x+a)-3(y+p)=0
slope = ~-2) -3 (given)
Pe= -3 "2 ©
= 20+33=13 ... (i)
and point lies on the circle a2 + p2—4a -6 =0 ........ (ii)
by (i) and (ii) (a,p) = (5,1) & (-1,5)
soa=5b=1,¢c=-1,d=5
atb+c-d=5+1-1-5=0
Hindi. (0)
AT 5 g7 BT FHIBT 52 + y2 +2gx + 2fy + ¢ =0 & |
1+1-2g+2f+c=0
= -2g+2f+c+2=0 ... @)
25+25+10g+10f+c =0
10g+10f+c+50=0 ... i)
0+36+0+12f+c=0
B+12f+c=0 ... iii)
(i), (i) 3R (i) ¥ g=-2, f==3,¢=0
T k2 +y2—4x -6y =0
(0,0) ¥ I ToI=aT B |
tangent at (o, B) be
o+ Py =2 (x+ @) =3y + B) = 0
slope = ~x-2) = E (given)
PeZ -3 "2 ©
= 20+33=13 ... ()
and point lies on the circle a? + p2—4a -6 =0 ........ (ii)
by (i) and (ii) (o,p) = (5,1) & (-1,5)
soa=5b=1,¢c=-1,d=5
at+b+c-d= 5+1—1—5 0
20.
Ans.
Sol. Let, event A : sum of 7 occurs
even B : sum of 5 occurs
event C : neither sum of 5 nor sum of 7 occur
1 1 13
= PA)= ,P(B) ,P(C)- a
= P= P(A) +P(C) . P(A) + P(C)2 P(A) + ...
P(A) _3
=1-pc) 5 = °P=3
Sol. 741 f&6 Te=T A AT 7 31 B |

T B A1 5877 B |
TSAT C ;9 a1 AT 53R T 1 19 73 B |

21.

Sol.

22.

Sol.

23.

Sol.

24.

Sol.

25.

Sol.

1 1 13
= PA=zP@=gPO =15

= P-= P(A) +P(C) . P(A) +P(C)? P(A) +
P(A) _3
1_pc) 5 = °SP=3

PART-I1I

: (PHYSICS)

A small sphere is free to ...

R 28 & U A oo
(A) mo?Z(L + R + Rsing) = N sind
mg = N cosb

°= VIIR1Rsm0 = r=L+R+Reino

In the figure shown, the ...

s o T2 T &ADB BTC oo,

u=0

F = umg + (1L cosO + sinB) N’ (1)
N cosO > pN'sin +N

. mg
N2> €0S0 —usind
Mn&@

F= mg[p+

(2

tano+p
1-ptanod

Two large rings of equal .............cccceiiene

T THE BT B TS

j =775N

(B)

2 =x2+y2
dy _xdx
dt ~ ydt

Three large conducting plates.................ccccooee.

A T AP R TG

e i d 1

The radius of the dome of a...............o
JEA—SI—UTH SHEX B &I oo
(D) Q= Epay X 4TER?

3x10°

" 9x10°
Vmax = Em

y 13x13
100x100
R =390 kV

ax .

=563 uC




26.

Sol.

27.

Sol.

28.

Sol.

29,

Sol.

A collision takes place between................cccceeie

T BT S UAD VAT T AN o

(AC,D) 3mV'= (MV+2mvcosd)i+2mvsind

V'= X(1 +Zcose)f+gsin6]
3 3

and = 2sin®
anf = 1+2c0s0
AK =k -k
2
3ov - Lampyz= 3mv2 ™ (51 4cos0)
2 2 2 6

A chain of length L and mass.............ccccceevennen.
LTS d UfIUBIE TS oo,
(A!B!C)

~ ~ dv

Fext +Fyr =m—
ext gr dt

F-dgx—-vZl =0

F = Agx + A2

(Given f&3T g3 & v = constant 1)

X 2
W, = JF,dx = k%+kv2x
0

W, = AK+ AU + AH

2 2 2
k%+kv2x= ki+kgx + AH
2 2 2
2
AH = AXV
2

A parallel plate capacitor of...............cccccceeeie
IRIATD GIRAT Cu BT Th TATRIRveooerreeneinne
(A!C!D)

Initially 9% #,  Kx, = mg

: g AV 2
Finally 31T ¥, K[x, — (d, — d,)] = mg — 5 g
1

Cody V2
4df(dy - dy)

CodgV?
4di(do - dy)

So, spring constant is K =

ara:, Ry fadis K =

dv
For Vi ® o0, gq~ =0 = 2d=3d,
1

e 301 =20
restoring d1 :

The capacitor 'C' is initially..............cccccocee e

FOIRF 'C' IRET H AR oo,

(A,C,D)
Att=0W

ForSHM & fow, F

=0 E

2R

30.

Sol.

31.

Sol.

_E
5R
equation of charge of capacitor
FIRA & AT BT FHIHRO]
q = CEe"
q= ECe-t/5RC
at t=5RC/N2WR

iy

Change in energy of capacitor &Rl BT o 7 gRad=

e tee 2 2 e
5 CE2- 5 CE? = 5 CE

3 3
Heat in 3R (3R @1 &A1) = 3 CE2 x 5

= — 2
40 °F
A spherical planet has uniform............................

TH MeAd T8 BT ThaH
(B,C) For Minimum time period radius of orbit equals ‘R’ of planet

AW MBI B o8 Fef FBrean 78 @) By & a_ER gl
g

GMm mv? m[2nRj2

R? R R{T

min
_ R4n’R?
==
3
G.p.inR3 _ 4R n
3 T 2

min

GM

T2=p—G = 'min T4/~

Ans. (D)

. Tension in string is........ccccoooeiiiinns

SR TAT B M
Ans.(A)

VeosO=5 = V=5secO

\'%
— =5sectan® . —

dt dt
10

tan0 = 7 = x=10cotd

= 10(—cosec?0 —)

dt dt
10 20 d
-V == cosec<d. ——
dt
do v 5secH
dt  10cosec®®  10cosec?0
dv 5 secH 5
— =5 tand x — ————— = ~tan®
= at secO tan O 10 cosec?o - 2 an30

T cosO — R = Ma




33.

34.

Sol.

35.

Sol.

36.

Sol.

37.

Sol.

38.

Ma R

T= +—:
CcosH €osO

M_ 5sin’0 R
cos® 2cos®0 cosO
When angle between dielectric................c..cccee.
9 WRIIEd UfCTHl qAT FEMRF oo
Ans.(C)
Required minimum torque t0.............c.ccooeeiee.
WRITGA TREHT BT GAM B oo
Ans. (D)

Ceq=C1+C, ¢

_So R? _
=g [K(x —0) +0]

_ CoqV?
Energy stored Gferd el = %

dU e, R2V?
Torque TEATET! = P Y

K-1.

The charge Q = ©C is distributed

I Q =7C, R =2m BT B,
Ans. 8

2R
W=QE— =8J.
T

In the given circuit, the potential..............................

o T uRuer #, MY SR,
Ans. 2

3uF BuF

| 1 ] 1

i 1

2V \
2V+V=6

V=2

A man does work W on aball to.................ccceeel

TP AR TP 3T BT G W h oo,

Ans. 6
4
W, = Mg h =m g GdrnR.h
4 Weanh

W =m. 5 Gdnt— .2h = =

planet 3 4 Wplanet

W 3W

Wplanet = ? = 6

The dispersive power of the ............ccccceeee

et BT AT ST
Ans.4

Sol. Z =(h—1)

39.

Sol.

40.

Sol.

41.

Sol.

o) o)
£ R, R, 2 "Ry "

(differentiating both sides) (I &R @ade HRT W)

L df [1 1) [1 1j
—_— _1 _— = —_—
"7 R, Ry TR, R,

dn
= —df=f ——
n-1
Oy — DR
but ifFTdn=n,—ng .. —df=
n-1
= df=—wf = f, —fz=—wf
=—04X10=4cmAns.. fg —f, =4 mm

A cell of internal resistance..............................

8Q ATIRE URRIT BT TB T,

Ans.5

R,R,=64

R,=1,R,=64

So 3, R, +R,y) . =65 Q
R,=2,R, =32
R,=32,R,=2

R? d
R+d R
R?R=(R+d)’ (R-d)
R® =(R? +d” + 2dR|(R - d)

R?® =R® +Rd? + 2dR? - dR? —d® — 2d°R
0 =—dR+dR2-d?

d> +dR-R?=0
d{%}"‘

PART-I : (CHEMISTRY)

How much volume of 63% w/w aq. HNO, solution .........

63% wiw STeiTd HNO, faerdgs (d = 1.5 g/ml) oo
(A)

200 ml

63 gm HNO, is present in 100 gm solution

100

63 gm HNO, is present in —— ml solution

1.5

10
M=63x15x §50M1V1=M2V2

15 %V, =3x1




42,

Sol.

43.

Sol.

44,

Sol.

45.

Sol.

Sol.

46.

Sol.

V, = 0.2 Litre
100 9™ fa@a & 63 gm HNO, SuRerd 2 |

100

T5 ™ faerad # 63 gm HNO, SufRerd 2 |

10
M=63x1.5x oo 9 MV, =M.V,

15 %V, =3 x1
V, = 0.2 Litre

The disintegration rate constant for the

e Afha BB BT RAfTDBT o
(B)

0.693

t,, = W = 180 sec. or 3 min.

When H,0,(aq) is allowed to decompose ................

H,0,(STelr) & e &1 dF WA R, R, v
(A)

H,0, —— H,0 + P O,

In R,, R, and R, moles of H,0, taken initially are 0.2, 0.5, 0.3

therefore moles {or volume} of oxygen produced will also follow

order - R, >R, > R,
Graph: (1) (2) (3)

1
H,0, —— H O+ P o,
R,, R, T R, ¥ UR¥ # fofl T8 H,0,@ Wil 0.2,05,038 | 39
TYHR Iq~ SIS & Hidl {31eraT e} 7 %9 8 - R,
> R3 > R1
ARG : M @ @
During the conductometric titration ................
NaOH & 1T BRSTFANID 3 oo
(A)
Firstly the faster moving H* is replaced by Na* therefore Conduc-
tance fall after equivalence point it increases.

Hegem e T H* e Na* gR1 faeenfod e & 39
THR ATAH § B AN & oAb (a5 & U arerehdl 3 ghe
Bl g |

An ideal gas is taken from the same initial .....................

T eel 9 7 A T U ERT

D)

Since work done on the system, is maximum in single stage
compression hence all other adiabatic points will fall between 1
and 2.

For the same pressure difference isothermal work is more than
adiabatic work.

fP T3 R a1 T R TE gE qRST UTaRen § S
2 2 o aft waei fIg 192 wey fiea 2

FAM TEARR S 0 FHadE o, Sy S 3 ffte g
gl

Oxide of a transition metal is heated ....................
TP HHAU A1 B SMaAES BT T fBIT SR T
(ACD)

47.

Sol.

48.

Sol.

Sol.

49,

Sol.

Sol.

Due to escape of oxygen, anion vacancies are created which
trap electron.

SffeRAST & o 819 | v R et § 570 goragt=
EAT B |

Which of the following is/are correct
91 % O BB U T8 ®
(ACD)

Select the correct statement(s) from ................

1 F T8 B/ YA BT AT e,

(ACD)

(A) Mono-molecular layer adsorption is also known as chemical

adsorption. In which rate of adsorption first increases with increase

in temperature due to required activation energy.

(B) Colloidal particles get settle down on application of ultra

centrifugation.

(C)H*+OH- - H,0; AH
So, AH =—AH

(D) At zero kelvin molar entropy of all perfect crystalline substance

are found to be same (Il law of thermodyamics).

(A) THA—3NIfad TR AfSeyer @1 e erfgreneer o

Fed & o a9 7 gfg & T aeds Aihav Holl ure B8

% HROT R AT 7% H T ghy B ¥ |

(B) TRT 31U (ultra centrifugation) X1 TR ®IcilgSel BV, A ¥

=T 98 W B |

(C)H*+ OH-—» H,0;

= —57.1 kJ/mole.

neutralisation

AHg e = = 571 kdimole.

S0, AHgon = = AH oo
(D) T[T Bfead am™ R T Iora: heeetd qarlt #1 Ao TR

| 9l SR | (SSRTaeT &1 g ),

(ACD)

n

Po—

U] “V
n
on P T v

(i :on P T equation shifts in a direction in which no. of moles

of gases |,
() 1K, = (Pg) (P,) (constant at constant temp)

v :HO() == H,0(g) AH =+ Ve

on T1 forward reaction.

n
W: Py

n
on PT vT

y: Pt o, e 39 e 3 sprfda 2t & o faen 7 9

&\l B v | gl
() :K, = (Py) (P (Fraa @ wR )




50.

Sol.

Sol.

51.

Sol.

52.

Sol.

53.

Sol.

(v :HO(f) == H,0(g) AH =+ Ve
T 1 = emarfafean
P B
T A
3 T (K)
With reference to the above graph .....................
P B
T A
e W (9) g
SR 3NE B T=H T TP A I s
(AB)
Ta=Ts Pg> Py Va> Ve

(P o lat const]
vV

= Volume first increase as pressure first decreases.
TA=TB PB>PA VA>VB

(ﬁuamwpoclj
v

= O/ B AT W gfg B 99 €1 | H B SR |

In the above graph, A, Band C ..................

T ARG H, A, BT C oo

(A)

Among SO, and O, initial moles of SO, required should be greater.

S0, T 0, ¥ SO, URMS Wil A% eI B ¢ |

If at time t,, 30mL sample of reaction mixture ................

i |q t, uR, SAfBAT S0, B 30mL AT BT oo

(C)

Meq. of K,Cr,O, = Meq of SO,

K,Cr,0, & fiell gedies = SO, & fiell i
6x0.1x20=[M]x30x2

B 6x2
M =02 M

Slope of straight line in graph-B ..............
e AH-B 7 Wl @1 BT TTA — 6670 .o
(B)

—Ea 1
InK = _R x ? + InA

—Ea 1
logk=12303R ) * T *'odlAl

54.

Sol.

55.

Sol.

56.

Sol.

Ea
slope of B graph UT% B &1 Tlel = — 2303R °~ 6670

Ea = 6670 x 2.303 x 8.314 J = 127710 J = 127.71 KJ.

The rate of reaction after 5 x 10 ._..............

5x 10 §Hve & gwarq STAfHar

(A)

For I*t order reaction.
rate X = K[N,O.],

gem Bife @1 arfifshar & fw

[Inzj
K=|7
Ti/2
02) _ In25x1073
C.= (7) e 25x07°

0.1
C=@Ner= C=|

_n2 (ﬂj
25103 4

100 ml, 0.05M CuSO, solution is electrolysed ...............
100 ml, 0.05M CuSO, fder@= &1 100 fiFe
(2)

Time taken to electrolysed Cu-metal completely

C,=C,e™

= rateX =K(C) =

= 6.93 mole L' Sec'.

ixt

m = equivalents of Cu deposited

0.965xt
96500

t = 1000 sec.
after 1000 sec pH of solution is not change because after this
time only water is reduced and water is oxidised.
.. equivalents of H* produced = equivalents of Cu?*ion deposited
=102

pH =—-log 102=2

=0.005 x 2

:Cu-uTg & Yol dgdsmEed % o forn o W

ixt
96500

= F1afha cu a1 Tges

0.965xt

96500
t = 1000 sec.
1000 sec & 978 fae@= &1 pH uRafda =& 2 2| w=ifs g9
T T ITAN DI o &1 AT BT T oI &1 Aferiraa
BN |
- T 1 e & g = MEafa cu e @ Eged
=102

pH =—log 102 = 2.

=0.005 x 2

At very low temperature, SO, crystallizes ...............
TP qgd Y AR W, SO, BT Th TS v
()

Zx64x1.67x10724
8= 6 8
[16.7x1070 x8x1078]

ZxM
4= N xvolume =

Z=1




§7. Henry's law constant for CO, in water is 2.5 x 108

298K TR el § CO, @ oy 871 71 FIRIAT®D oo

Sol. (9)
_ Moo, Meo,
Peo. = KyXeo, =K, x T N
co, = KuXeo, =Ky Nco, T Nwater i Nwater
Nco,

x 105 = x 108 x ——————
25x10°=25 %10 162/18

Neo, =9 x 10°

58. How many of the following plots are correctly ..................

71 9 9 fpas e & TR AfITEIT B T FE
sol. (5)

2 [CO,] = Koy (3)[H,0] = Keq
(5) [NH;] [H,S] = K,

(1) [HI? = Kgg [Ho]
(4) [NOLJ? = Ky [N,O,]

(6) [Ag'] [CIT] = K,
(7) [FP [8r%*] = Kq (8) [CO,] = [K,,]"° [CO] (9) [H,0(9)] = K

5§9. Which of the following aqueous solutions ................

25°C WR 7171 3 [ BITH ST ot
Sol. (5)
CuSO,, AICl,, HCOOH, CO,, C;H,NH,;* —— acidic solutions
CGIRREEEE)
KOH, K,C,0,, Na,S, KHCO, ——> basic solutions (TR farerar)

n
60. Calculate the magnitude of work done .......
1 71 omeR 1 @ wHtd I W 9w

Sol. (8)
During process BC (isochoric process)

BC UshA & QIR (FHAEAH! Ush)

Ps Fe 20 P

Ts ~Tc ~ 300 600
P.=40atm =P,

During process DA (isochoric process)
DA UshH & QIR (FHRIRIa=T Ushv)

Po Pa 40 20
To  Ta = 400  Ta
T, =200 K

W,, = —nRAT = — R x 100 = -8 L-atm
(isobaric process) (FFETERI Ush)
Wp.=0 W, =0

W, = NRAT = - R(400 - 600) = 16 L-atm
(isobaric process) (AARERT UshH)

W__ =8 L-atm.
PAPER-2

PART-l : (MATHEMATICS)

Total

1. Ais a 3 x 3 matrix with
vH 9wl {-1,0,1} %
Sol. (B)
Total number of matrices = 3°
JATYET B FAT = 3°
Number of symmetric matrices = 3°
|qufd TegEl o1 q&l = 3
Number of skew-symmetric matrices = 3°
The zero matrix is both symmetric and skew

Sol.

Sol.

Sol.

Sol.

YT ATy E wuihd qen fauw |ufia 2
symmetric and therefore the required probability
3°-3°-3%+1

39
For any three vectors ........
frdi < wfeet & fog
D)
Given determinant f&a1 a1 WRMG = [a b Cl?=8=64

fFFrxb=Cxbandr.a=0 ..

I Fxb=Cxb M oo

(C)

- Txb=Cxb

= (r-=-¢)xb=0

=~ f=C+ab ... )

= r.a=a.c+i(ab)

= 0=(2+3-3)+i1(6-3-1)
0=2+2

= i=-1

put in (1), we get (1) @Y 9 &9 U B

F =C_b=c_2i+2+2k

r =2(-i+j+k). Ans.
Consider the circle, X2 + y2 = 9............ccceee.
S G X2 +y2= 9B,

(B)

X +y2=9

=>| %
+
x|<
n

equatin of P, P &1 FHIHRvT =

1
Arear AP, OP &1 &31%hdl = rl h x k

Area of A will be minimum when h = k
ABT &FH FTT9 B 99 h=k
cos45 =k cos45 =3

k=32

PBJ2.00 h=32,

Xn Xn+2 n+4

X
ity Yy
Zn n+2 Zn+4
n Xn+2 n+4
afz |y" oy oy
Zn Zn+2 Zn+4
(E)
1 x* x*
1 2 4
A=(Xy2)"1 y2 y4 =(XyZ)“ (XZ_YZ) (yz_ZZ) (ZZ_XZ)
V4 Z

Clearly when¥uscddn

SN N O (1 1)
S n=-4 A= y2 X2 Z2 y2 X2 Z2




Sol.

7.

Sol.

HINDI

T
Ifo e (0,5] , then value

afs 0 e (O,EJ , ad
2

(D)
Apply  ()Cq—>Cy-C, ¥
(ii) take 4 common from C,, we getC, ¥ 43+ W

1 (sin6—cosecH)? 1
1 (cosb-sec0)® 1

A=4 A =0
1 (tan©6-cot6) 1

Number of six digit numbers
TIH AR AT TEITT oo
(R)

First four prime numbers : 2,3,5,7

We have digits 222, 333, 555, 777

Case 1: 3 alike of I* type, 3 alike of II" kind,
6! 6x5x4

—— =6x
3!3! 6

Case 2 : 3 alike of I* type, 2 alike of 11 type, 1 different

6! 6x5x4
3!2!=4><3><2>< > = 1440

4C, x =120

4C1 x> C, x2 C;x

Case 3 : 3 alike of I* type, 3 different
!
4c, ><303><%=4><1><6><5><4 = 480

Case 4 :2 alike of I* type, 2 alike of 1" type,2 alike 3 type
. 6!

Co S

|
= 4x%=6><5><4><3=360

Case 5: 2 alike of I*t type, 2 alike of 11" type, 2 different

6! 6!
4CzXZCzXZ!z!=3x1X5=3x6x5><4><3=1080

Total six digit numbers
=120 + 1440 + 480 + 360 + 1080 = 3480

YIH TR TS &IV 2,3,5,7

dF 222, 333, 555, 777

fRerfq 1 : 9 vorm ydR &Y v |aE, 3 fgdia yarR &)
UH FATA

|
402x 6! _ ><6><5x4
313! 6
Rerfq2: 9 vom yeR &1 v |9, 2 fgdig yaR &)
UH FATA

=120

6! 6x5x4
3!2!=4><3><2>< 5 = 1440

Case 3 : 3 alike of I* type, 3 different
Rerfa 3 : 9 gow ydR &1 va gaF, 3 fafr=

4C1 ><3 C1 ><2 C1 X

!
4c, XSCSX%:4X1><6X5X4 = 480

Case 4 :2 alike of I* type, 2 alike of 1" type,2 alike 3 type
Rafd4: g1 v yBR B b 9HE, 2 A/ YBR B

. 6!

Co S

|
= 4x%:6><5><4><3=360
Case 5 : 2 alike of I* type, 2 alike of II™ type, 2 different
Rerfa 5: a1 9UW YBR &) b IAMH, 2 fgdfhig gadrR @,
2 fafr= yBR *)

6! 6!
=3x1X—=3x6x5x4x3=1080

4 2
C,x2C
2% 2250 2

Sol.

Sol.

10.

Sol.

1.

So

12.

Total six digit numbers | 6 3B Bl HEIY
=120 + 1440 + 480 + 360 + 1080 = 3480

Let AB be any chord of the
HET T 2+ y?—2x—6y—-6=0 ...
(B)

Let M be (h, k) r=+1+9+6
ATAT M(h, k) r=+v1+9+6

AM = BM = PM

- J(h-2) +(k-4Y

CB2 = CM?+ MB?

16 = (h=1)2 + (k=3)2 + (h—2) + (k=4)?

16 =202+ —6h— 14k +1 +9 + 4+ 16
2hz+2k2 —6h — 14k + 14=0
¥+y-3x-7y+7=0

If «is rational root of ..............cceeiiiinn

fy o, X° +20x% =100x—-125=0 ...
(A9 0 (B) 1
(D) -2 (E) 2

(A)

a=5 B=0,7= 0

(1 —OoX + ZU,XZ _ 200(3 +(X,X4 _X5)402(X _ B)2010(X _ ,y)2010
= (1-5x+10x2 ~10x% +5x* —x7) 2 {x —w)(x—?) {*"°

= ((1 -xy )402(x2 +x+1)%210

= {1—xX1+x+x2)F010

=(1- X3)2010
Clearly coefficent of x2® is 0
X209 T TUTIH O

Sha_ded region iS......cccvveeveiiiiieieeeiieenn
wrgifed W gl
(B)

Origin is not present in given shaded area, so

4x — 2y < -3 satisfy this condition.

1o g fav T srifed a3ma 4 Sufterd 7E1 & s9fag
4x-2y < -3F HYE FIAT 2|

ABC is an isosceles triangle.........................

ABC U& HHfgarg Byol 8

. (A,B,D)

Equation of perpendicular Bisector of BC
BC & <I¥d AEdH BT FHIHRU
y-5=-4(x-1)= 4x+y=9
B D C

(1,5) (5.6)
All the point on this bisector form an isosceles triangle

except (1, 5) & (1 -3, 5+4J§)

3. 4)

39 AEP UX (1, 5) AR (1—\/5, 5+4\/§) P arerTan
|+ fa=g < gufgarg Brys a9 2|
Incase of (1—\/5, 5+4\/§), A ABC is equilaterial.

(1-+3,5+4J3) 1 Rerfr § AABC wwaTg Briyet 2|




Sol. (ABCD)

P9 Pq

Point of intersection of given linesonx= —— y= ——
p+q p+q

: o7 fymm w2 P o P4
& T YTl #1 ufaees g x= o+rq ' prq

Clearly these point satisfy all the given lines. TtsddT |

farg <& ¥ vl B §qY Fd 2 |

13. Thecircle x> + y2 = 4 cuts.......cccoeveree.

T X2+ Y2 = 4 GT e
Sol. (ACD)
S+iL=0 L=2x+3y-1=0

S=x+y2-4=0
X+y?—4+) 2x+3y-1)=0

9%

centre [f k,f%j lies on L = 0 centre — 2%, — > =1

B [—k,—%],L=OT\’ Rerg 8 &g —2x—97x =1
ie. 13L=-2

13 (X2 +y?) -52-2(2x+3y—1)=0
1302 +y?)-4x-6y-50=0

— ¥+ 2_ix
y

6 50

BX"13Y" 13 =0

23 oL (23
. Centre = 13' 13 and radius = E = 13’13

51
T Brear = 3
14. Which of the following............c.cccoevvieiiiinnnn.

v & | P99 9udd

Sol. (AC)
Thelineis2x+y—-1+i (y+2z+1)=0

16. P.

Ans. (B)

Sol. (P)

RET 2 +y—1+r(y+22+1)=07% |
For r=1% fau
For A=—12% fa0 | 4x+y-2z=3

, X+y+z=0

Number of natural ............................
APl 1,2,3,4,5 6,7

Three digit numbers T 3f® HEATY

7 6 5

=210="1C,

out

(Q ™C,-%C,=210
(R) distribution is equal to number of selection of 4 child
of 10 =1C,
(8§) C,+C,+...#4C, =16
= coff. of X8 in (2 +x3 + ..... + x8)5
=2+ + ..+ T X8 BT UMD
=coff. of Xe in (1 +x+ ... +x8)° = 5+6-1C =1C,
=(1+X+ ... +X)8 T X BT MG = 5+6-1C, =1C,

16. P.

Ans. (A)
Sol. (P)

(@

A triangle is formed ...

TP IS TP s

The sidesarex+y-9=0,x=2andy =1

SN x+y-9=0,x=23R y=1

. circumcentre is (5, 4) ~ouR&v (5, 4) B
lh—k =1

Since (a, a + 2) lies in the semicircle, therefore,

a’?+(@+2?-36<0anda+2>0.

FfF (@,a+2)3@ga ¥ R § 39T a2+ (@+2?-36<0
AR a+2>0.

(R)

There are 5 integral values of a.
Coordinates of Q are (0,3) Q@ faderi® (0,3)8 |

. length of tangent XT3l X1 BT AFTE

)

17. P.

Ans.(D)
Sol. (P)

@

(R)

)

=J0+9+0+18-2 =5

Coordinates of the circumcentre are (2, 0) and radius = 2

TRa & MEwe (2,0)8 do fBrear =2
J5

is —

5
Distance between (2, 0) and (—' 1j >

2

5
(2, 0) 31z (51} @ wem g g 2

- there is no tangent 3T BT Tl v&m T8 2

=n (n—1CO+ n—1C1 + ____+"-1Cn_1) =n.2"-1

C r+1 "C . 1
= 3 —r = — n+1 +1
S'; r+1 7 &n+1 "G, 3T

1
= % = x=4n*1=22n+2

S 2n

f.— 2n-1 = 2n—1 2n-1 2n-1
21 Py C._,=2n(-'Cy+ 2-1C, + ..+2-1C__ )
r=

22n—1

=2n. =n2>n-1

18. P.If A be the number ............................
6 ASPBT TUT 5 oo,

Ans. (B)

Sol.(P)

@

BGBGBGBGBGB
Number of ways A3l &1 HEAT = 6! . 5!

[ = | ().




- KA/ -
1) E,=—(j+k
1 1 0 (1 = a(J )
1
= |1 -1 0|[=3 — 2kA» 4
2 So & Ep:—(|+J+k)
1 2 3 a
21. Area of each conducting ............ccccceiiiii.
TP AAd @i 1,2,3,4,5
R) = x=21,y>21,w2>1
x=a+1,y=b+1,z=c+1,w=d+1 ¢
eq. becomes FHIHIUT Bl B ¢

Sol. (B)
a+b+c+d=6

= No. of solution 8l &I H&IT =6+4-1C, , =°C, = 84

cl |
(S) Total number of ways & HHFAT BT HAEAT =3 ! =6
Number of ways in which none - goes to its correct Cx2C 2 2 goA
C = =—C == ——
® o C+2C 3 3 d

1 1
envelope is 3 ! [5‘;} =3-1=2
22. Refractive indices of 2 different..............................

Eﬁ“&‘ e forwr 7 T A B e THh ATIATHR BT BT AT,

1 1 Sol. (E) Angle of incident at the boundary = 60°
3oy 3| =3-1=2 By snell's law
TIAI AT F IS UR ATAAT BT = 60° n=15
the required nymber .of ways B & Bram I a “::,‘_'__;_
afie Tl B G =6-2=4 27 N30
= /3 sinB0°=15sinr n=V3
— =r=90°
19. P. If the projection of a.............ccccoeei.
gfe e @l 23. Calculate the energy stored in............cccccoceueee..
Ans. (C) ouF enRar & wenRa & |fed
Sol. (P) (2= gxz + gyz + fzz - (=13 —Hi=2 Sol. (D) Since potential difference across AD and across CD is same,

so A & C are on same potential. Therefore energy stored in the
capacitor at given instant is zero.

Q) Plane 9Hde : 3x+4z=7 )
6 ADT CD & |u& favarR ¥ &, o1 A9 CWR fawa |d=
7 7
L distance from origin = 5 (0,0) ¥ <raq g3 = 5 BT | $foy ora: fad T o1 Wk | # wfed St g B
24. Two nonconducting uniformly .................c.cccooe
714 _ RPN & vaHaaE mafd s=med
5 " 5). = AiA=2
Sol. (B +KQe KQe -KQe KQe 1 2
- T Az = - - . - = + + =
(R) [+2D—C 23+b+C 4a—b+53] B TRT-"R "R "R 2"
=[@+2b-C 2a+b+¢ 0] =0 2KQe 2KQe 1
(E, - E, - 3E, + 2E) 9R R 2

2n 16 8eQ
s) o T eQ 1 B /—
®) e ( 3 } 4ne, 9R 2 my? = V= 9ne,mR

25. A battery of internal resistance.............................

PART-Il : (PHYSICS) 40 IMARD TRRIT BT TH TS o
20. The electric field vector at............................. (TR)(12R) 84R
THEAE B H 3MARTT T o Sol. (C) Resistance of network = 4Q2 = T 19R - ETE
E. _ KA (s K
Sol. (B) dueto (2) E; = ?(l + ) & BRI (TR)YA2R) 84R 19

= = - — =_Q
Jeab BT ufaRTe = 40 19R 19 = R Y




26. In the given figure, if velocity............ccccceivnien

o w1 fa # B &0 SATE oo,

Since F1 n and Fz are coplanar so ﬂ(ﬁx?z) =0

Sol. (A) £, +£,=0 4% T, j @ T, wwae @ ot GAxT,) =08
20-u=0
33. Electric potential in a space is..........ccccceeeeieneen.
u=20m/s Sol. (A,B,D)
By wedge constraint
A 9 gRT E = —20xi - 20y - 4021“{%}
u sin 37° = v cos 37°
Since V at (0.1, 0, 0) and at (0, 0.1, 0) is same
v=ux§=15m;s FfF V, (0.1, 0, 0) A1 (0, 0.1, 0) TR T ¥ |
. 4 $0 3 W, =0
v =15 ] | . .
34. Consider the circuit shown in...............coceeeene
27. Two blocks of mass 10 kg and................cccceuvenn.n. R % griv gRuy # E = 4 gice
10 kg AT 20 kg T B &I oo Ans.(A)

Sol. B) If n=>075
Both the blocks will not slide, T=0

and when p, = {1, =05 A i72 B
acceleration of block without tension will be same hence tension oF :
will again is zero.
Sol. afd u>075
QI e T8 e, T=0
q S =, =05 G .
2E

o1 a9 @ e &1 RO FEE BT ST a9 I § | Sol.

28. Three concentric metallic shells..............................

AB T C A THT FRAP oo,
Sol. (C) V,=V,

1 | 4na’c 4nb%c 4nc’c By symmetry V, = V;
= dne a - b + c No current in the resistor joining B and F and in similar resistors
0 like between G and B etc.

The currents are assumed as shown in the figure using symmetry.

1 | 4na’c 3 4nb’c . 4nc’s Applying KVL along DBCD, we have V, - i/2
=47t80 c c c . R-iIR+E+2E=V,
. % i = 2E/R
a‘-b T -
—a-b+tc= ——+¢c [ & V=V,
) ¢ B TN F T SiTS+ dTel URRIY ¥ &IRT &7 § T2 SHST UbR G
c=a+hb. . .
B &l Sire daTel gfoRig # o oR1 =81 2
29. Choose the incorrect .............................. - .
Fofiaar & e § 9 88 gR) el =
Ans. (D) i §?§ ¥
DBCD W KVL Ug& &% WR V-2 R-iR+E +2E =V,
30. Fora R - C series element............................. i = 2E/R
R - C 9ol eragd S DC—aRU......voven, 35
Ans.(A,B,C,D) :

31. Two point charges are placed.....

a1 fag amaw gh—gwR ¥ fed

36. There is a 25m wide and 80 m............ccccooeeee.

KQ, KQp Ans. (C)
Sol. (B,C) g12 = gzz Sol. Since it reaches B Horizontally
P ¥8B W o ugad 8
£>L, 80,Q,>Q,.
2
32. Two thin slabs of refractive indices..............ccccccceeen. H= Vi =80 = v, = 40 m/s.
[T VIR C L BT ISR T 1R I 2.10
Sol. (B,C) Time taken from A to B
W,sind, = pusin O, AYBTFS T H T GHI
a c v, 40
v =p = —=—— =4sec.
1 /a2+b2 2 /cz+d2 g 10




37.

Sol.

So, I Vy X 4=120 = Vi = 30 m/s.

So velocity at block at B is 30 m/s.

I fIg B R e &1 97 30m/s B |

Now from B to C there is constant retaraction

9 BHCasm fad e B

2 =vg? -2 (g x 25)
=900-500 = vV

Time taken from B to C is
BY CAd oM # <l 49

Ve

c = 20 m/s.

30+20
25 = T t= t =1sec

Time taken from C to D
CH DAP O H oW TG

2xh _ \/2><80 »
9 10 = 4 secC.

So total time of motion is
A B B qHY
4+1+4=9sec.
Horizontal distance moved after C is
C o qzarq afas faen § T 0
20x4=80m

So, 3d: AD =120 + 25 + 80 = 225m.

Two blocks of same mass..................coeenen.

T ATp TS UP B TRATT oo,

Ans. (D)
Foax = 20 < (20 + 10)

So as long as force F is in the positive
x direction, both the block are at rest.

Fyma =H2N=30 fiman =tiN=10
So(C) > p,q,1,s
nt 1 nt
When F = 10 = 20 sin g :§=sm€
nt T . T
= t== - =>t=1,5
6 6’ 6 '

wt
WhenF=0,t=0andE=n ie.t=6

t =
When F=20ie. =7 =>t=3
6 2
For0<t<1
0<F<10

FBD of block A (in x-direction)

&3 [
f,

acceleration a, = 0, Tension T = 0
f, <20 a, = 0, friction force f, = 0
So (A) —>p

For1<t<3{10<F<20}and3<t<5 {20>F > 10}

FBD of block A

T
:A—>F a,=0,T#0
HiN=10

T=F-10ie.0<T<10 - F<20

FBD of block B a,=0

SoB —>q,r Ef B >T f,Z0

) 2 P

For5§<t<#6

10>F>0

FBD of block A

e3>
f, A

f,=F
So(D) > s and (A) —> s
Alternate :

a, =0, Tension T=0

a, = 0, Friction force f, = 0

nt
WhenF=10=2OSin€ —>t=1sec.
nt
F=0=203in€ =t =6 sec.
: = t—=
g 1 3 5 6 Ssec

By using symmetry in sine curve
For shaded region F < 10,2, =0, T=0,a; =0

For1<t<5,a,=0T#0,

g F,, =20 < (20 + 10)

ag=0

99 9% 9 F g91eqd x-fagn § gm
q9 db A1 dfd faRmm ¥ 287 |

- —3>X
f2(max) =.Ll.2N =30 f1(max) =.U‘N= 10
So(C) > p,q,rs
[nt] 1 nt
Sid F=10=20sin | o = — =sin—
6 2 6
TCt T . T
> Zl=2 T2 =t=15
6 6 6
nt
WaF=0, t=0and o~ =7 e t=6
wt =w
oid F =20 je. —=%= =>t=3
ie. 575
0O<t<1® f%-[q
0<F<10
i@ A BT FBD (x-faem #)
s
f, A TWRUR a, =0, @ T =0




f, <20 a, =0, T9v 9 f,= 0

So (A) = p - .
For1<t<3{10<F<20}and3<t<5 {20>F > 10} (D) Cx AT A + B TRER g T Haea & |

Ai®d A BT FBD

(C) A x B @1 A TRER TFad dell Gaaed & |

T PART-III : (CHEMISTRY)
:A—> F a,=0, T#0 N _ )
1,N=10 39. The solubility of Mg(OH), in a particular buffer ................
pH =10% T M= a9 § Mg(OH), 3T faerIal ..o
T=F-20ie.0<T<20 wF<20
Sol. (D)
scll B 9T FBD ag = Mg(OH),(s) = Mg*? + 20H-
D e
qT: B—>q,r f, B T f,#z0 S 10 from buffer B A
5<t<e® forg - 0.0232
K, =(10 “—fa
10>F>0 » = (107X g
FBD of block A
. =4 x 102 POH=14—pH =4
f1 A a,=0,d9d T=0 Solubility in pure water is S'

€ T § feraan 's' s

a, =0, ¥ A, =0 K, = 4S) = 4 x 102

fi=F S' = 10 mol/itre
So(D) > s and (A) > s
Alternate : 40. What will be AH for the reaction .............
nt
SIIF=10=20sin—x~ =t=1 sec. 1
t 6 sTfafan Ag(s) + 3 Hg, Cl, (8) —> AQCI(S) ....vvorcrerne.
o
F=0=203in€ =t =6 sec. sol. (A)
o(AG®) 0
a8 | ToT | = eF 5T @)
: t—> R o
0 1 3 5 6 Sec oE . AS 3380 x 104 = + AS°
= X =
_ oT nfF = > 96500
sine % # |WHAAT & JAIT A
. AS° = + 3.389 x 10 x 96500
BIifed MM & fay F<10,a,=0,T=0,a2,=0
¢ TTA ' 1B =327038.5 x 10 J/IK
For1 <t<5, aA=0,T¢0,aB=O = 32.70385 J/IK
AG® = - nFE°_, = — 96500 x 0.0455 J/mole
38. Three vectors A, Band C ... = — 4390.75 J/mole
AH® = AG® + TAS® = — 4390.75 + 298 x 32.70385
A9 AT A, BAATC FH PR = 1280 cal
Ans.(B) 41. The density of a mixture of O, and N, ...............
Sol. (A) A and B are mutually perpendicular unit vectors NTP TR O, 71 Nziﬁ TH AT o
Sol. (A)

‘. ,& X é is also a unit vector equal to R . M. =14x224=3136
mix . . .

Let there be 1 mole of gas mixture, containing x mole of O, and
(1 = x) mole of N,..

32x+28(1-x)=31.36

x=0.84

A,é and Axé are unit vectors and mutually
perpendicular.

(B) A, é and 6 all lie in x-y plane and are hence coplanar.

L - 0.84
(C) AxB and A are mutually perpendicular and coplanar. =~ Po, = on *Poa™ 77 x1=084atm.

(D) Cx A and A +B are mutually perpendicular and T M= 1.4x224=31.36

coplanar. |11 6 %9 5101 &1 v Aie forn R B, R 0, % x Hie den
(A) A TATB IR oFaaq sHTE afe 3 N, @ (1 —x) TreT STRerd ¥ |
o 32x+28(1-x) = 31.36
" Ax B g®E wfke g W1 b g B avER 7 . x=084
o A B duT A x B 3®T¥ afaw & o1 R avead § | .+ Po, = Xo, P = 0?4 X1 = 0.84 atm.

(B) A,BauT C i x-y aa ¥ & den wHaey 8




42,

Sol.

Sol.

43.

Sol.

HCOOH (g9) —> CO, (g) + H, (g) decomposition .....................

30°C W fagS Affshar HCOOH (@) oo,
(D)
i P

i P Me
e pr | M

Total mass M
M =46 M= Totalmole = 1+(2- 1N

M;
1+0.5

M
" 1+o

HCOOH —>

at 3min 2—x X X

i _2 2
So, —3 =

i ki Mg
o pr | M

_ M MM
“1+2-NDx  1+a  1+05

HCOOH —>

3min I 2—x X X

0.693
~ 2.31x107"

r_i_zﬁ_/s
r 3V3 V27

Equilibrium constant (K;) for the given .................
300 KW <1 7T <1ffferar As) + 2B (aq) oo
(A)

= 3min.

THfer,

A(s) + 2B(aq) === 2C(s) + D(aq)
" 1
Initial 1 3 M 0 0
1
At eq. - B(aq) - B M

(Since K is very large reaction almost goes to completion)

1/6 1

-20
102 = W = [BP _ 10

“6x1020 T

Sol.

44,

Sol.

45,

Sol.

46.

Sol.

B = 10_10 4x10"M
= \/6 ~
A(s) + 2B(aq) _: 2C(s) + D(ag)
. 1
IR H 1 M 0 0
1
g W) - B(aq) - g M

(FfP K, BT 7 qgd 1o & | 37 Sfshan o qui g1 et
)

176 1 10-20
20 = T 2 = — A~ =
197 P = [BF= 5,402 6
B 10_10 4 x10-"M
= ~ 4 x10-

J6

Which of the following graphs are correct ................
71 % § B W fgd dife iR
()

For a second order reaction,

fa<dra @ife @1 st & fom,

Rate ¥ = — =K x C2

dt
Also, t,, < Cy'2. So, t,, x C, = constant. Therefore, correct
graphs are :

A €ty o Cy' 2. 3101ty , x Cy = P | 39 UBR AL 3R
= €

(A)
AZ (Cu[Fe(CN)g]) = 2 A5(Cu?*) + 12(Fe(CN)s*)
= 2 AZ(CUSO,) + AZ(K,Fe(CN)y) — 2A2(K,SO,)
=640 S cm? mol™!
kx100
Ap= g

®x1000  128x107°x1000 _ .
AL 640

s =

Which of the following statement .
11 1 A DI FUT T oo

©

Micelle formation takes place only above a particular temperature,
called Kraft temperature.

et &1 o 9 v fded 99 @ SR & B B, N
PHIFS ITIA PE 2 |




47.

Sol.

48.

Sol.

49,

Sol.

50.

Sol.

51.

Sol.

52.

Sol.

63.

Sol.

Sol.

Metal ‘M’ crystallises in hcp structure ..................
g1 ‘M’ hop & FRET H hEeliRd B 8 s

(D)
r=1.732A

2 V2
h=4r x \/;=4x f x J:;T =4x1.41 =564A

Which of the following statement is .................

99 & DI BUT A
(B)

Select the correct statements .....................

I BAAT BT TIF DI ¢

(ABCD)
©) qr% =ds=0
= Q,, =0, .. process is adiabatic.
(©) bs =ds=0
T
=0q_ ., =0; . UHT GEIW & |

Which of the following statements is .....................

7 7 DI BT TR T

(ACD)

Since aqueous solution of NH, is basic in nature and therefore
pH will be greater than 7 at 25°C.

T NH, & STeira faera= &1 gefe & 8l &, 37 25°C A1 W)
SHPB! pH 7 3 il g |

Starting with excess of A(s), an equilibrium ..................

U FA¥Ed A9 WR A(s) B MR & T YR BRA G v

(BCD)
Kp change with temperature only :

K, = Pg.P2
K, @del A1 & w1 aRafed g 2 |

K, = Py.P2

Which of the following statements is .....................

9 5 BT BUT TE R e
(ABC)

(A) C (graphite, s) «e

(A) C (UWBIFE, 8) wovvereerrreennne

D)

(P) Graphite is thermodynamically more stable than diamond.
Also each carbon in diamond is sp? hybridised.

Moar of Q, is more than that of O, , due to greater
(Q) 2 g

degrees of freedom in O,. Moreover sp? hybridisation in O,.
(R) H,O (¢ ) is denser than H,O (s). So increase in system
pressure shifts the equilibrium in forward direction.

(8) sp® hybridisation in H,O.

(P) UTZT FHNTID! WU ¥, BR BT 11 3 AP W & | i
B ER H UAS BT sp3 HHROT AT 7 & |

(Q) O, ¥ T B BIfT (degrees of freedom) ATHE B F BRI
O, B HIeR Tl O, BT o # fdd el § M O, H sp?
HPRT BT |

54.

Sol.

Sol.

(R)H,O (£), HyO (s) 1 o ¥ a1fies | 2 | o 93 & a9
# gfg ¥ 9 o faen # forenfia g 2
(S) H,O # sp® Hahvor Il B |

(A) 4.1 g H,SO,
(A) 4.1 g H,SO,
(R)

(P) 41gm= )

mole H,SO, = 50 m mole

2NaOH + H,80, ——» Na, SO, + 2H,0

m mole of NaOH required =2 x m mole of H,SO,
=100

= m mole of NaOH present (200 ml

x 0.5 N)
Highest O.N. of S = +6
49
(Q) 49gm = % mole = 50 m mole of H,PO, = 200 m

mole 'O’ atom
Highest O.N. of P = +5

45
(R) 45gm= 90
m mole of NaOH required = 2 x 50 = 100
Highest O.N. of C = +4

= 50 m mole H,C,0, (di basic acid)

20

and m mole of O atom

(S8) 53 gm = mole Na,CO, It do not react with NaOH

1
=20 x 1000 x 3 = 150

4.1
(P) 41gm= & Hd H,S0, = 50 fiefmie

2NaOH + H,S0, — > Na, SO, + 2H,0
NaOH & aaedd fieidid =2 x H,80, & fasimia
=100
= NaOH & 3ufRerq farefiwiar (200 ml
x 0.5 N)
S BT ITaaH ATFHTHRUT AT = +6

4.9
(@ 49gm= o H1d = H,PO, & 50 fAell #1d = O u=AIv]

% 200 fareima
P &1 STady ATRITHRUT aRAT = +5

4.5
=n = H,C,0, (f& ara sy & 50 fefra

(R) 45gm= 90

NaOH & amasasd fiefiilmial =2 x 50 = 100
C B! I=AAA ATFITHIUT AqLRAT = +4

1 .
(S) 53gm= oo H1d Na,CO,, I8 NaOH & H1e1 f3par g

PRAT & A O URATY] & el

1
=20 x 1000 x 3 = 150




55.

Sol.

56.

Sol.

57.

Sol.

(A) Cubic unit cell ..................
(A) T THH BISHT ..o
(A)

(A) 1 gram molecule of CO (@) ....cceovvnnee.
(A)CO(Q) PT 1 UTH I ...
(A)

(A) Zn | Zn?*(C) || Zn?* (2C) | ZN covvvveeeee.
(A) Zn | Zn?*(C) || Zn?* (2C) | ZN covvvveceee.

(R)
E ., = +ve then spontaneous, working cell.
E., = —ve then non-spontaneous, work in reverse direction and
concentration at cathode increases.
E®,., = O concentration cell.
(P) E,, =0.06Ilog 2
+

(Q) E,, =0.06 log [:T]c

a

0.2
=0.06log — =-ve

Ecell 1

0.06 0.01

(R) Eey=(08-034)~ —— log W =0.46

cell

0.06 1
(S) Eocell = 1 Iog KSp = 06

. 1
=00 T4 9 501501 T
E,., = +ve 8 37 g Wl Affhar Ta: & q1 I8 BEBRI Al 8 |
E,, =—Ve ® 3 I8 Jel AMhaT SReret: & 1 U8 uw= foem # B

BT B I SAfEE AT F A 7 g St ¥
E°_, = O =l |l |

cell

E +ve

(P) E,, =0.06log 2
H+
(Q) E,, =0.06 log %
H'la
E,,, = 0.06 log T = —ve
0.06 0.01
(R) E.y=(08-034) - —— log —(0_ 92 - 0.46
. 0.06 1
(S) E cell = 1 Iog KSp = 06
1
E 06 - +ve

=08 100 501501 T




