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ANSWER KEY (AK)

PAPER-1

Q.No. 1 2 3 4 5 6 7 8 9 10

Ans. C C D A C A AD AC ABC AC
PART-I : MATHEMATICS

Q.No. | 11 12 13 14 15 16 17 18

Ans. | ABD | AC | 01.00 | 02.00 | 01.00 | 08.00 | 06.00 | 12.50

Q.No. | 19 20 21 22 23 24 25 26 27 28

Ans. B A D A D D ABC | ABCD | AD BD
PART-II : PHYSICS

Q.No. | 29 30 31 32 33 34 35 36

Ans. BC BC | 04.00 | 01.20 | 01.11 | 01.33 | 10.36 | 06.50

Q.No. | 37 38 39 40 41 42 43 44 45 46

Ans. B D C D C A ABD | ABCD | AD | ABCD
PART-Ill : CHEMISTRY

Q.No. | 47 48 49 50 51 52 53 54

Ans. | ACD | BCD | 04.00 | 20.00 | 75.00 | 08.00 | 16.00 | 04.00

PAPER-2

Q.No. 1 2 3 4 5 6 7 8 9 10

Ans. 7 3 7 2 8 6 ABD AD ABD | ACD
PART-I : MATHEMATICS

Q.No. | 11 12 13 14 15 16 17 18

Ans. cDh BD | 14.00 | 04.25 | 05.00 | 14.00 | 80.00 | 24.00

Q.No. | 19 20 21 22 23 24 25 26 27 28

Ans. 8 4 2 5 6 5 B AB AC | ABCD
PART-II : PHYSICS

Q.No. | 29 30 31 32 33 34 35 36

Ans. BC CD | 15.00 | 64.00 | 16.00 | 01.00 | 10.00 | 02.00

Q.No. | 37 38 39 40 41 42 43 44 45 46

Ans. 2 8 6 9 4 7 BC BCD AD BC
PART-Ill : CHEMISTRY

Q.No. | 47 48 49 50 51 52 53 54

Ans. AC | ABD | 20.00 | 50.00 | 96.00 | 47.00 | 10.00 | 13.00
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PAPER-1 8. xX*—8x+12+4k-k*=0, ke R
when both roots positive STd &1 &
PART-I: MATHEMATICS T 3 |
1. n+m=120 ... 1) MD=>0 = (k-2Y>0=keR
50N+ 60m , (i) f(0)>0 = 12 +4k—k>>0 = ke (-2,6)
56:— ........ - .u
120 @ Hn(@i)= ke (-2,6)
(1)& (2 >n=48&m=72 f(4) = (K* - 4k + 4) = (k- 2)°
_9n f(A)max=0,at k=2 W
e Q. Equation can be written as
cos 2x(cos 4x + cos 2x) =0
BT cos 2x(Cos 4x + cos 2x) = 0 Bl
(1,9)
2. \ P - foran <11 wepa 2 |
N~ O = 2 €0S X COS 2X c0S 3x = 0
(=2,3)
-2 1 .
10. xz—bx+c:O/v
3. Refer to answer key B
4, Converseof p—>qisq—p a+p=b
p—q @ ufiedfig - p el . bis an odd positive integer and o.,p are
(g-n—->p prime one of then must be 2
=(~qvn—-p ap=c
=(@r~Dvp Letp=2
5. X*—10x+16 <0 =X € [2, 8] =>a+2=b and2(a)=c = 4-2b+c=
if afe x > 2 then @9 0 ... (i)
X2+ 10X —16 <X’ —4x + 4 = b+c=35 ... (ii)
2x*—14x+20>0 = (x—2)(x—5) >0 from (i) and (i) = c¢=22,b=13
x € (5, 8]
.1 = f(x) =x*— 13x + 22
6. cos0 = 5 sin®. tan® = f(1) = 10
6c0s’0 = 1 — cos®0 = f(-1) =36
6c0s’0 +cos’0—-1=0 = f (E) = (_ 8_1]
(2cos0 — 1)(3 cos’0 + 2cosO + 1) = 0 2 4
cose=1:>9=2nnt Tnez 11. 2 _162 (1)
2 3 1-r
n
7. Let roots are 3, E, a, ar, ar’ al-r) =160 ... (2)
r2or 1-r
a a 2 1—r" :@
Wﬂgvrr—z,?,a,ar,ar r 81
11 m- L
Now 319, a(—2+—+1+r+r2J:40 "~ 81
r r n
1
=| =81
1[r2+r+1+}+i2j:10 (r}
a ror 1
Dividing both <1 1 fasmfird v ™ Casefeli-1 n=1, r=— a=160
2_ _
=»a=d=a=12 . Case RIRT—2 n=2, r—+1 a=180
As product of roots Ff® el BT oG 9
—a%= -5 or 144
=32 or A 32 Case Rfi—3 n=4, r:i% a=108
or 216
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" h s ox 1o O/O‘ Similarly 38 Y&~ 466 = 16 + (m — 1)5
' ~3p = 450 = 5(m - 1)
=  42+20-1=0 (1) =m=91
Let B =40 - 3a )
. . Let T, is common to both for some n for
with the help of equation (1) . . .
B =0 [doi—3] = afl - 20— 3] = - 200 — 20 which  m is an integer
1—2a) A T, 5l na fog g1 SWafTs &
—ZA .
=-2 —2a [using (1)] SEfh m Ub goIies 2 |
B=—a—1/2 171(n-1)4 =16+ (m-1)5
a+B=-1/2 whichis given. hence Sm=4n+2
second root is 4a — 3. Hence dd:n=2,7,12,.....97 - 20
o 15. one solution Y& &1
ol 4x2+2x—1:0\ﬁ
- 4o?+20-1=0 (D) \ a8 g
HIET B =40® - 3a y=6
-3 3
JHSH (1) |
B=a [40?2=3]=0a[l —20—3]=—20?%- 20
(A 20) 16. - va?+b? <acosd +bsind < va® +b?
=-2 -2 using (1
¢ [using (L) —_ J74 <2k+1< 74
B=—a-1/2 -8<2k+1<8
a+p=-12 T QA T FTHIRIT B -45<k<35
FTAR & 2 e TR o 4o® — 3008 so, k can take eight integral values.
N saferg k & 8 QUries A 2|
13. Graph of y= |X2 - 6|X| + 5| 17. New mean = ;(.;.M:)_( +6
A 2.11
5 18. l =2:sinx=1:x=E
1-sinx 2 6
= “10f 1 5 PART-II: PHYSICS
integral value of m for four solns. = m =0 19. Friction force between wedge and block is
Bal. y= |x2 - B[x| + 5| BT INW = internal i.e. will not change motion of COM.
Friction force on the wedge by ground is
A external and causes COM to move towards
5 right. Gravitational force (mg) on block
brings it downward hence COM comes
down.
i 20 x=M X + (=my) X,
- m; + (-my)
-5 -1 0 1 5
. AL X+ (FAY) X
IR Tl & foly m & goifs A9 = m =0 AL + (A,)
14. 417 =17+ (n-1)4 A= (3R)2 A, = R?
=400=4(n-1) x, =0, %, = 2R
=n=101 (l) - =—R/4
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21. Momentum given to the wall during one

2 = —
collision = 2 mV cos 60° Vs m !
Momentum given to the wall during one P 1
collision = (2 mV cos 60°n v =\/ﬁ t
F=%:2mv dn cos60° ds 2P 1>
dt dt ===t
dt m
dn s t
2mvcos60° x| —
- F X(dtj Ids:1/£ Itl’z dt
Pressure = — = m
A A 0 0
= 2x10°N/m? P (32
“Vm 3/2
22. 2 2P
v S= —1/—. t3/2
3Vm
1/2
. B _[42P s 12 [ept?
9 m 9m
A u a2 2\ Q) 2\
25. L=m—| +m|=| +m|—=| +m| —
=m(3) (3] () nl3)
-
2 2 2 2
_ a a a
s g 1 = m@ +m(_j +m(_j +m[zj
u= y5gR, = maz2
y
A
= Vg = ( 59R)2 -20R = vg =4/30R 1 a
2
vS  3gR mg
a =—=—>=3 and a,=—=
¢ R R g " m g A
) _\/2 2_\/(3)2 2 _ [0 2 5
S 8pet =y8c¢ tay = gy +9° = g a a
L,=m |=| +m|=| +0+0 =ma?
2 2
23.  10x10i+10x20j+40x10k = 20(3i + 4]) + 40v K
R - A L,=|m (—j x4 =2ma?
40i +120j+ 400k = 40v 2

i+3j+10k =v 26.

24, P = FV = constant @
maV = P @—» @ .......... I
0

P M 2m
av= —
m V2
v dv_P MV = 2MV,cos0 _ (1)
dt m 0 = MV, — 2MV,sin® .(2)
v p | Iave :lmvl2 +12|v|v22 ...(3)
jv dv=—. jdt 2 2 2
m 2 _ \/2 2
° 0 V2= V242V
2
. = (2V,§n0)® +2VZ
2 m
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V2= 4V, sin? 0) +2VZ
V2= V2|asin® 0+ 2]
2

V2 = ﬁmsinzmz)
CcOoSs

4c0s%0 = 4sin’0 + 2
4 — 4sin0 = 4sin®0 + 2

8sin’0 = 2
sin%0 = +
4
sind = 1
0 = 30°
-_ Vv _VvV
27 2c0s30° 3
Vi = 2V, sin0
Vi v
J32 3

mV?2

KE, = %(2m)v22 =mVZ =

mV?
KE, @ 3 _ E
KD before lmv2 3
2

27. (A) just before reaching the point P is 3mg

g P w9 & & usal 3mg R |
(D) just after reaching the point P is zero

g PR 9ge & 3% 918 Y 2|

From momentum conservation :
HIT AU ¥
mu + 0 =mv; + (Am) v,
=vVvi+Av, = U

Voa—Vi

e= , for elastic collisione =1

e= Y271 geger caaR @ fowe=1
u

3 soV,—Vv, = U

Solving equ. (1) and (2),

29.

JHHIOT (1) T (2) BT A B W

_(1-A
V= u
1+ A

fraction of KE retained by neutron

_ —mVlz B [1_Aj2

mu? 1+A

NN

RS §RT AD! T8 RIS SHoll BT 91T

1 .2
_ Emvl _ [1_AJ2
12 1+A
2
1-AY
fraction of KE lost by neutron =1 — ( j
1+ A
- 4A
(A+1)?

IgF RT T g8 WISl SHoll b1 A1

1 [1—AJ2 _4A
1+A (A+1)2
(A,B) If D is used as a moderator

(AB)IRD#EH & ®U § B H ofd & al

f= 4x2 = §

2+1%> 9
(C) If a nucleus of mass number 207 is
used f = 4 %207 1

(207+1% 50

I 207 TTHH AT BT A1D HH § o

_ 4x207 1
(207+1%> 50

(D) If D is used as a moderator, the neutron
will lose more fraction of its kinetic energy,
as compared to heavy nuclei like Pb

AE D HEH d ®Y H PM H o Al YA
P! Tl SHoll DI SATET 9N @Iw qR)
1 S Pb ®1 gl |

Velocity of the block just after the impulse is
given by :
Pf—Pi=JeXt= mV -0

- %x(1x10_3)x(4><104)

V =5 m/sec.
For maximum compression V; = 0 for an
instant
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W,.=KET +PE"T
1 2 1 2
- (ung) Xmax = (0 - E m(5) ) + E KX max

Solving we get

Xmax = 1 M

At maximum compression, applied force on
the block is kx = (40)(1) =40 N

And the shear strength

_ _(3 _
= N = (ZJMO) = 30N

So the block will turn back.

We can also estimate the time taken by the
block to reach the maximum displaced
position

The hypothetical equilibrium position will be
behind the natural position by distance of

umg
K
(from Kx = umg)
N.Z. V=0
1 1 1
1 1 1
! \v=5 |
1 1 1
: 1
7777777777775/7777_% ; f //
1 > 1 1
1 uwmg 1 1
| K | |
1 1 1
Hypothetical Extreme.
Equilibrium

. Time taken by the block to go from
hypothetical equilibrium to the extreme

. T nm |m
position = — == f—
4 2\K

= Time taken by the block from initial
position (Natural length) to the extreme

position will be less than }

T |m
t<—,—
Ve

AT 4 & SIb dIg il BT dT;
Pi—P;=Jext=mV -0

- %x(lxlO_a)x(4xlO4)

V =5 m/sec.

Afpad Fried & g, V; = 0 fFT eor &)
W, = KET +PET

1 1
= (M) Xmax = (0 — 5 m(5)2) + > szmax
T A W

Xmax =1 m

30.

IfpaH AfTeST R, <ifd IR HRIRG g kx
= (40)(1) =40 N

JIHYY T = pgN = (%)(40) = 30N

31d: <A 3MUT I |

B i gRI AHaH favemus d& dga &
AT P AT W PR A B |

rffrafoqa araTaRen @ Rafa urefas Rerfa

J _ur}:g & W 8 |
(Kx = pmg %)
i iv:s_______i
fLiiiddsed i “
1 w 1 1
| K | |
ATHITTRIT

o wife b Afdfeqd Iramawen o Refa 4
oA Rafy g o= 4 forr T a9y

_I_E\E
4 2\K

= @e & RS Rafy @repfas a=E) 4
awﬁw%amwﬁﬁw%ﬁzﬁq‘sﬁml

nfm
t<—,|—
2\VK

a=5

(300)9[5%l

2y (0@

If we see with respect to the helicopter
N = (300)g + (300) (1)

N = (300) (g + a) = (300) (10 + 5)

N = 4500 N
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Force due
to air (Fg)

a=5

1000+300=1300kg

dm
Vrel E —mg
m
_ V,ei(20)— (2000)g
2000

Ve = 1200 m/sec

a=

a= (nm—-m)

33.
nm+m
l _(n=1) g
(1300)g (n+1)
If we draw the free body diagram of Qy=a,=a
(helicopter + passenger) system _nma;—-ma, _ (n—1) 8
Far — (1300) g = (1300) (5) o (nm+m) (n+1)
Fair — (1300) (g + 5) = 19500N
3L ol ‘ P
(n—-1)
= g=90/9=01.11
M (n+1)?
34. ZMAr = mAr, + m,Ar,
During the collision, we will apply = (m +2m) (0) = m(x — 4) + 2m(x)
momentum conservation FHI b TR, &H 4
AT ERETVT TIRRAY = X=gem
(0.1) (400) = (3)V1 + (0.1)(40) 35.
= V; = 12m/sec, but ,/5g¢
= +5x10x2 =10 m/sec
Since V; > /597 so the pendulum will able
to complete the vertical circle, Since there is no external force is acting on
SONmx=2/=2%x2=4m the man + cart system, so its total
ia% VS \/5_95 S SeF FealeR ‘i'\"“'” s momentum will remain conserved
Pi=P, = (200 + 20) (10) = (200) (V)
qof FH | AT hypex = 20 =2 x2=4m +(20) (+V —4)
V= 114 =10.36m/ sec
32. 11
Fin = Vie dm/dt 36. Fox"
my dv X"
— oC
dx
Vdv p x" dx
- V2 oc XM
y Vo
l l l P=Fvox'x ni
mg X 2
Vrel P oc XSHTH
®
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PART-III: CHEMISTRY

37. For 1 mole of gas,

19 N B forg,
[P+%j(V—b):RT

On substituting value, we get,

AM Y@ W), 9 T 8l g,

(P ;364 J(0.15 - 0.04)

(0.15)2
=0.083 x 300
p, 364 (0.11) = 24.9
0.0225
P 3.64 _ 24.9 — 296.36
0.0225 0.11
P+ 161.78 = 226.36
P = 64.58 bar
38.  Molarity of Na,CO3xH,0 = _1144
106 +18x
N32CO3XH20 ?5)[ W = &
106 +18x

.. Moles of Na,CO3.xH,O
= Moles of H,SO,
Na2C03.XH20 EE 'FﬁT'[ = H2804$ Iﬁ?’[

11.44 25 ) _( 10 ©.1)
106 +18x ) {1000 1000 ) =

x=10
39. Orbital angular momentum of electron
= Jiizn L oyzh =3
2n T

number of orientation
=21+1=2x3+1=7
BA. SAFSIT B HEH DIV FAT

= Jan L _zh
2n T

1=3
fawarer @1 e
=21+1=2%x3+1=7
Cl
40. (A —2
Q, d
+ +

41.

42.

43.

(D) & Gives one monochloro

product (Y& AFIFARI SUE <l & [)

After removal of one electron :
C+:1s22s22pt ; N*: 1s2 252 2p?
O*:1s22s22p® ; F+:1s?2s22p*
Removal of second electron will require
maximum energy in case of O because of
its half filled electronic configuration after
removal of one electron.

increasing order of 2nd ionisation
enthalpy :C<N<F<O
U SISl S & U
Cr:1s?2s22p' N*: 1s? 2s? 2p?
O*:1s22s22p® F+:1s2 252 2p*
W g, 5 O 9 §O goag geM ®
forg arfmad Sott &1 snazgdar B, wifd
Th goldeld & fod oF & d1C I8 Iig
gRT =T gRvr HR oI B |
- T s e @1 g ganm ®H : C
<N<F<O

XeO, will have normal bond angle of sp3
hybridization.
Xe0, sp® FHUT BT AHRT &8 BV IE |

(C) Rate of effusion of 2 : 1 molar ratio of
H, and O, is 8 : 1 at constant temperature.
frog 9™ W H, @ O, ® 2 @ 1 AR

31U B RO @ &R 8 1 B
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44,

45.

46.

47.

48.

49.

Atpoints A& C z<1
.. Attractive forces are dominant.

Z = (PVRealj
PVideal

fdg AdaIC W z<1

c. MY 9 UHE B |
Z= [Pvenwf?ﬁﬁ]
Pvana‘éf
N, o+ 3H, — 2NH,
Initially
g™ ¥ aatm b atm 0
Finally 3/=i §# a—-x b-23x 2x

S~ a+b=1landdAaT a+b-2x=0.75
» Py, =2x=0.25 atm

(A) Tollen’s reagent
(B) Fehling solution
(C) 2,4-D.N.P

(D) lodoform test
(A) St fAdmHSB
(B) wefer faeras
(C) 2,4-D.N.P

(D) IMARIBH gieror

sp3d hybridisation in XeF, does not involve
dxz_y2 orbital.

XeF, # sp’d HaHxvr | dyz_. PED AT
T B |

(A) 3G-0-Cl: @ S
“‘ oo oo .
(©) :C-1-Ce () S
Gl
_PM _ 10x32 16
(|) 7= = =
dRT 1 25

20 x — x 300
12
.. O, shows negative deviation

" 6
(iz=— =7<1
11.2

50.

51.

.. N, shows negative deviation
(iii) A shows negative deviation at
T=Tcand P <P¢
(ivyz>1
V)z>1
(viyz<1
(Vi) P=low, T=Tg
Z=1 or PV=nRT

, PM 10%32 16
(|) 7= = 1 = __
dRT 594~ x300 25

12

. O, FUITcAS faae gt 2 |

(i) Z = b5 s
1.2

- N, oS faerer gomeh B 1
(ii) A, T=Tc T P < PcWR RITHS fdge
CRURIR
(v)Z>1
V)z>1
(viyz<1
i) P ==, T =Te
Z=1Ad1PV=nRT

Z=1+ E—:)_ (high pressure) 3= 19

z_b_ 1

dP RT 28

b= RT = 22—'4=4(NA>< inrs)
2.8 2.8 3

(N % gnrs) =Volume of 1 mol gas

molecules (1 At 99 37031 &1 MRIT)

= 2:2
2.8

Mole of HNO3; = E =1;
63

Volume of HNO; solution =125 mL
Molarity of HNO; =8 M ;

Let's assume that volume of HNO; solution
required for NaOH =V L

Mole of HNOs required for NaOH =8 V.

Mole of NaOH = 2—4 = i
40 10
8V-= i
10

V=0.075L=75mL.

/\
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x-yl=7

Bel. HN03$1ﬁqﬁﬁ1=g§-=1 ;
HNO, eI &1 3ma = 125 mL I = 3x+2] + [x + 1] = [x* — 4x + 1]
HNO, #1 _aM - = (X*=3x+2)(x+1)<0
’ = (X-1)(x-2)(x+1)<0
AT f6 NaOH & forg smawss HNO; faers ~ X e (o —1]U[L 2]
@1 IMATT =V L = sum of natural solutions = 3
NaOH @& fTg angea® HNO; @ Al =8 V. = UIgd el Bl ANThel = 3
24 6
NaOH & #led = =— = —
40 10 Given series © T A3l
6
8V=— 27+9+52+3§+...
10 5 7
V=0.075L=75mL. 27 27 27 27
=27+ —+—+—+.... +
3 5 7 2n-1
52. Expanded octet: PCls, SF, 27
Hence, n term of given series T, =
Incomplete octet: BF3, BCl; ' 9 " on-1’
Odd electron molecules: NO,, NO, CIO, o T 27 2 —1E
1.  UNIRA 3<H : PCls, SF, "9 2x9-1 17 17
i 3T<d : BF;, BCI . 27
T TR I AT HN P ndi U T, = —— B
fawq gerdg[ 1) : NO,, NO, CIO, 2n-1
27 27 1
SAfY Ty=————=—= 1—O
53. 16 lone pairs, hence 32 unshared 2x9-1 17 17
electrons.
16 THIHT ™, TATY 32 ITIfHT gerag i y:%[6+40052x+3sin2x] = %S ys%
(@]
oIl o
dRS. 45sin9° sin21° sin39° sin51° sin69° sin81°
O 0] sin54°
. . _ 4sin9°c0s9°. sin39°co0s39°sin21°cos 21°
54. :0=C=0: sin54°
sin18°. sin78°sin42°
PAPER-2 2sino4?
sin18° (cos36°—cos120°) 1
4 sin54° 8
PART-I: MATHEMATICS
1. Let other two observations are x & y 1
. H|x—1p44—1‘: -
A 5 <1 Yegor x iRy B 2
1 3
3+4+4+x+y _, ||x—1|—1|=5,§
5
SXHEYZOD e, (1) “_1|:l,§,§
2 2 2
32+42 +42 +x2 +y? X = 13 15 37
5 _(4)22520 2125 2121 212
o+ y2 65 2) .. Number of solution is 6.
From (1) & 3% (2) & o Bl B =T 68
x=1 x=8
y= 8 y= 1
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7.

As 202,0*,24 are in A.P.

b 20°, 0", 24 AR A R |

So gafery, 2a’ =202 + 24

= o'-a’-12=0

=  (o*=4)(0*+3)=0

a=22 (As o> +3%0 forany real o)
. o=12 @% oa’+3#0, o @
fo<f arafas 79 @ o)

Also, 1 BZ,G—BZ are in G.P.

g 1,B%,6—P° o & H |
So, gHfery B* =1(6-PB°%)

= B*+p*—-6=0

= (F+3)(p*-2)=0

= B:i\/i (As B?+3#0 for any real p)

8.

= (B*+3(°-2)=0

= p=+J2 @ Pp*+320, B
B fod) arafae 99 @ )

Hence 31 , o + o +B7 +PB5 =12

Suppose a and b are the rest of the
observations

AT f$ a3k b 3R A9 Vgl P Hey

22X, =nX

. 1+2+6+a+b=54,4)

~a+b +9=22

L a+b=13 ... 1)

Yx2=1"+2°+6"+a’+b*=41+a’+b’
2

X2: in —?2
n

8.24 +19.36 = a’+bi+41
5x27.6=a’+b*+41

138 =a’+ b’ +41

L at+b*=97 ... 2)
a’+(13-a)*=97 (from 1 )
a’+a’ —26a° + 169 =97
a®-13a+36=0

~a=9 ordla=4 ie. 3AUiqb=4ora
b=9

10.

11.

12.

p : mathematics is tough

g : physics is easy

r: chemistry is huge

Given statement p — (q v r) is logically
equivalentto~(qvr) - ~p

—2sin(40°)cos(40°) . sin(20°)
€os(80°) c0s(20°)
cot(20°) + tan(80°)

cot(20°)

_ tan(20°)—tan(80°) _ tan(20° — 80°)

1+tan20°tan80°

-

Given abc <0

product of roots of the given equation
a bc abc

= X = <

bc bc (bc)?

"+ product of roots is < 0

", one roots is positive and one is negative
real roots

f&am 7 2 abc <0

f T TR B Al BT oG

a _bc abc

- — x— = <0
bc bc (bc)?

- qell Bl JoIhel < 0

U6 qd OIS © qAT Uh  HOMHS
CUSIEE )

7—log, x =5 —logyx
Let AT A = logyx then @9

NT-A=5_A = 7-A=25+A?_10A
= A’-9A+18=0
= (A-6)(A-3)=0
= A=3,6
. log,x=3,6 = x=2°,2°=8 64
But ifiReg af& x = 2°then @9 5 — log,x = 5
—6=-1

ie. af?—logz = =1 which is impossible
S oW 7|
X = 8 only &ad

/\
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13.

14.

15.

at B+ y=0; Xap=3 afy =1
o+ By’ + 2T ap=(at B+ v)°

Ya’=0-2Yap=-6

OLZ B21{2 — (1)2 - 1

of B2+ pH° +y%a’ = (ap + By + ya)® — 20y
(a+p+v)

=3 -2,(1)(0)=9

Now equation T TR x° — (- 6) x° +
9x—-1=0

=x3+6x°+9x—-1=0

< \ —:1 —1/2 |/

>y
DN 71

y= 2X2 = xzy—2x+y:0 v xeR
1+x

D>0

4-4y*>0 syel-1,1]

Now 319 f(y) = 4y? + 13

Maximum value of @ is 4.25

@m AfrpdHs A 4.25 2 |

Let | € R and Let the equation E be |x|* —
2|x| + |» = 3] = 0. Then the largest element
in the set

S = {x + A : xis an integer of solution E} is.

2+ Ja—4|0-3]

Ix] >
x1
X = 141 [2.-3]
1-]A-3|20
A-3]<1
-1<A-3<1
+2<1<4
here 'x' is an integer so , possible value of
A=2,3,4
for Ar=3 =[X|=2,0=>x=+2,0
A=2 = X=1=>x==%1

r=4 =x=1,=>x=%1
So, S ={5,1,3}
hence largest elements of S is 5

16.

17.

18.

3sinx+4cosx=5

3. 4
= gsmx+—cosx=1

; o 4
= sin (X + o) = 1; where S8l tan o = 3

T T
= X+a=— X= ——ao
2
Now 319 2 sin X + cos x + 16 tan x
=2cos o + sin o +16 cot a
2x3 4 16x3
= +—+ =14
5 5 4
D
h-y
E 75°
F
80
450 Y
30°
A X B z C

X = 80c0s30° = 4043
y =80 sin30° = 40
tan45° =1

= Xx+z=h

= 403 +z=h

tan750 = N=Y
z

= 2+\/—= h-40
z

h-40

2+\/§

= h—40/3 = N=40

2+\/§
1++/3)h = 80(1+/3)

= zZ=

h = 80.
a;=3=a+6d
=a=3-6d

a;a, = a(a + 3d)
=(3-6d)(3-3d)

=18d*-27d +9
_2r 3
2x18 4

9 -3
:3——:—
a 2 2

/\
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Si= g [2a+ (n—1)d] =0

—3+(n—1)%:0

=>n=5
Now n! — 4an(n+2) =5l —4azs
= 120 — 4(a+34d)

-3 3
=120 - 4(— +34x>)
2 4

=120+6-102 =24

PART-II: PHYSICS

19.

20.

21.

22.

23.

On the man + shell system, there is no
external force, so the momentum of the

system will remain conserved.
70 kg

O e
v 4—:|FO 144m/sec

Vv

[
pi= pr=0+0=(70) (v) + 2 (+ v—144)
o] v = 4 m/sec.

Applying Newton’s second law to a particle
of mass m moving in a circular orbit of
radius r with speed v, we get

mv’ _ k
ror
VZ\/EXESVOCE
m r r
Time period, T:ﬂ: 2nt _on M2
v 1F k
r\'m
Tor?
5

_69-29_4g__,
8 8

a

!

a
o
6g—-T =6 (g/2)

T =23g
= reading of spring balance = 2T =6 kg f

24.
J5at,
To complete the vertical circle
N9l = (590,
f_l =5
52
Bel.
Jsat,
Swfer g9 Oof &% @ faw \fgl, = \[Bgl,
€_1 =5
62

/\
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25.

5 kg
A
2 kg

3 kg

10 kg
By ZF. =ma
F—-10g=10][2.19]
F-100=2.19
F = 121.9 Newton
Tension at mid point of rope

TF=121.9 N

5 kg a=2.19 m/s?

1kg\”/
T

By XF = ma
121.9-6g-T = 6[2.19]
T=48.76 N

~ 48 N

26, (n) KR
r

mv?

r

(B)
_ MS; +myS,

_@m) (=x)+(m) (¢-n)
3m+m

27. (A S

m

0

X= —
4

©

u
Ij im
0
ucoso
s —

3m

T T

Re u’sin20
g

_ 2usin©
g

T

28.

29.

Displacement of sled in this time =
ucosf) (2usinf)_ 1 u®sin20

3 g 3 g
39 999 ¥ Ricelt &1 favemue

_ (ucos6)(2usin6) _ 1 u®sin20
3 g 3 g

2 .
Total distance a1 ¥ = g {MJ
g

vCOS¢ = ucoso
vsing = eusin®

V2= uycos? 0 +e?sin? 0

V= u\/(1 —sin?0)+e?sin’ 6

u LoI oy

V= Uu\1-(1-€?)sin? 0
tan¢ = etan®.

I=m (Vioi —ULo)

=m (eusin® + using)
=mu (1 + e) sinb.

2 1 2

kizlmu ki= — mv
2 2

Kk 1/2 mv? .

—t = /—2 = cos’0 + €% sin%0

ki  1/2 mu

Lets see the motion of the ball relative to
the boat.

19 & A avg B A B IRV |

32m

40m  10m
S, = ut+1/2 aft’
32 = 6t + 1/2(10)t?
gett=2

(Sx)rel = (ux)rel t
for minimum v

v =T & forg
40=(8 + V) (2) = Vmin. = 12 m/s
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for maximum v =— (24 x 1027} + 7.0 x 1027])

v 31frpag & forg

Po| = 2 2 -27
50 = (8 + V) (2) = Viax. = 17 m/s ‘Pp‘ (24)° +(7.0)° x10

|

30. (1) From graph Vv, = Pl _ 15.0 m/sec.
F=4 0<x<2 P
(2) F=—4x+c
for2 <x<4

7|

32.  dl=(dm)x’

forx =3 F=0
0=—4(3)+c N
c=12 7
for 4 <x<6
F=2x+c X dx
Xx=6 F=0
0=12+c ,
c=-12 Let = I(dm)x
F=2x-12 ford<x<6 o
t Lot = j (10x2dx)x?
1) U= —j4dx J
° Lot = 64 unit
U=-4x+c
x=0 U=0 ~¢=0 33.  If mis mass of one plate, then
U=-4x forO<x <2 AR m TP T P S qr .
U =-8
SO iy , . M20+m20+m20+m20 +mO
X cm —
2) [au=-[(-ax+12)x 5m
U(2,0)=-8 2 =16cm Ans.

U+ 8= 2(x3)5 —12(x - 2)

U +8=2x"-8-12x + 24
U,=2x°—12x+8

x=4 U,=32-48+8=-8
x=3 U,=18-36+8=-10J

34. AB =2 R cosf
acceleration along AB
a=gcoso6
u=0 fromAtoB

U X
3) jdu:j(zx—lz)dx
U(410):8 4
U+8= (-x*+12x)%
=—x*+12x + 16 — 48
=—x’+12x - 40 S=ut+ at’
Option (c) and (d) are correct

2RcosO = 0+ % (g cos 0) t*

_ R
31. (a) P, = 2.4 x 1026 kg—m/sec. t=2 |-

g
= —27 —
P, = 7.0 x 107" kg-m/sec since the time taken doesn't depend on 6

so the time taken will be same for AB and

(b)P,=2.4x1026i , P, =7.0x1072]
From momentum conservation, AC.
P +P +P 0;

proton —

electron anti-neutrino

so P proton = _(P et P an)
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2{200+
35. t

u’sin? 30]

g g

60 _ [2(200+45)
2x10 10

36. When balloon of mass M is descending

Mg-T = Ma
Mg —-T = Mg/3
2Mg

3

T=

When balloon of mass M' is ascending.

PART-III: CHEMISTRY

a
RTV,,

37. z=1-

Slope (@) =

=0.02=2x102

38. 2NO, —— N,0O,
100 — x x/2 mol
mole fraction of N,O,4
X

_ 2 _2

100-x)+ % 3
2

200 —2x + X = 3?)(

200=15x+x

39.

40.

41.

42.

43.

N
o
o

=80 =8 Ans.

X

I
n
&)

PV:%mevrms2

P x 10 x 103

%x 3 x 10 x 6 x 10% x (10)?
_ 6x107"x10*

102 =6 x 10°Pa = 6 bar

9)

As there is sudden Jump between L.E; &
I.Es, so this element will have 4 electrons in
outermost shell Hence, It has four valence

electron.
U8 |.E, 9 |.Es & W&y e fHadl & ey

T8 T IIIAH BIY H 4 Folagid G| 37
Ig AR FATON SAdE T G & |

Planar species-
XeF,, CIF3, H,0, XeF; , I3, BCls, XeF,.
AT Wrefie—

XeF,, CIF;, H,0, XeF; , I3, BCls, XeF,.

For 1 mole of gas,
a
[P'ij (V— b) =RT

On substituting value, we get,

[P+ 3.64 J(O.lS —0.04) = 0.083 x 300

(0.15)?
L 364 (0.11) =24.9
0.0225
p, 364 )_249

0.0225 0.11

P+ 161.78 = 226.36

P = 64.58 bar

18 39 3 forg,

(P+%)(V—b):RT

A [WH R, &9 9T B ¥,

(P+ 3.64 )(0.15 —0.04) = 0.083 x 300
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44,

45,

(P+ 3.64 j(o.ll):24.9

0.0225
P 3.64 ) _ 249 _ 226.36
0.0225 0.11
P +161.78 = 226.36
P = 64.58 bar
Theory based.
= m orZ= m
ZRT dRT
B N !
0.8 x—x400
12

(positive deviation, so less compressible
than ideal gas).
1x 64

Zgo, = 55— =09
’ g><i><400
15 12
(negative deviation)
Zu= g7 =15
— x—x400
25 12

(positive deviation from ideal gas).
1 atm is a low pressure, and at 400K, Z,

is greater than 1. Hence Z, will be equal

to 1 at temperature lower than 400K.
Hence Boyle's temperature of O, will be
less than 400K.

- PM T z= FM
ZRT dRT
= ZO = & =1.2

2

0.8x L x400
12

(TS fage, ord: et ™ 9 oA
FRfed 8l 2 ).

1x 64
Zso, =33 1 09
——x—x400
15 12
(FoTHE faaret )
ZH = L = 1_5
2 1 1
— x—x400
25 12

(CIENRIGEECE R CACC )
1 atm = <79 8 GT 400K, R Zo 19

3fe BIAT © 31 400K W &H d9 R

46.

47.

48.

49.

Zo, 1@ SRR BT | 3 O, Bl dfarel drd

400K & &Y BN |
4 (1

)
QA
3) S\
O§ ¢O
o? o

B and N can not expend their octet due to
absence of d-orbital.

BaNH d-de&d &I JJuRART & HROT 701
ISP YAIRT T8l PR FHhll © |

(A) PbCl, (B)AlIO,” (D) PbO,

KClO3 (s) —2— KCI(s) + 3/2 O,(g)
Thus, loss in mass is due to O, escaped
and so mass of O, formed is 0.384 g.

or Moles of O, = w
32
=1.2 x 107 mole

Moles of KCIO; = %x Moles of O,

-2
Moles of KCIO; = ﬁ

=8 x 107> Mole
and mass of KCIO; decomposed
=8x10°x1225
=0.980 g

% of decomposition
= 0.980 x 100 = 20%

4.9

KCIO;5 (s) —2— KCI(s) + 3/2 O,(q)
3 TIHE | B gad gz 0, @ BRI Bl
2| 3 999 dTell O, ®T &A™ 0.384 g & |

B 0, ® AN = 0.384
32
=1.2 x 107 9o
KCIO, & #red = %x 0, A
-2
KClIO;& Hied = 1.2x10°
15
=8 x 107 dral
ara: faafed KCIO; &1 saem
=8x10°x 1225
=0.980¢g
. faeeq &1 gfaera
= 0980 160 =20%
4.9

/\
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50.

51.

52.

53.

54.

1x50=22 x L x 600
x 12
My = 40

2 X SO:EXLX 600
M, 12

y
Myzlo
m+n=40+10=50

fo, _ % . fo, _ /i
M, Mo, M, 32
fe)

1

2

fo, My, =1:4

1
t-Lot=06s
1 4

24

Electronic configuration of an ion [ M* ] is
[Ar] 3d°, so electronic configuration of M is
[Ar] 3d°, 4st, Atomic number of M is 29 so
atomic number of element which is just
below M in the periodic table is 47.

U& M [ M*] &1 Seiagiiad Afafa=ar [Ar]
3deg | I M BT [Ar] IfAfa=arg 3dw, 451 R |
M &1 URAY] HHIG 29 & AT M &
qTet T BT URATY HHID 47 E |

a=5
b=

---- TEXT SOLUTIONS (TS) END ----
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