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Zt/T
ot =08 t=6xT
=6x18
=108 days

(BE):sy = 7mp +8my ~misy

(BE):so =8mp +7my —musg,

= A(BE) = (mn + mp) + (méso —m%sN)

=0.00084 + 0.002956
=0.003796 u
3 » 14x1.44 MeV f,

5 0.003796x931.5 MeV
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= nx£x7T+nx£ —2 T
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Rt 98]y, [140-93)
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47

=10°x1072 5 T 588 J

10 VSD =9 MSD

1VSD =0.9 MSD

(L.C)=1MSD -1VSD

=0.1MSD=0.1 mm

=0.01cm

Measured value

=MSR +VCD x L.C

=2.8+7x0.01

=2.87cm

C, 10 VSD=11MSD

1VSD=1.1MSD=1.1 mm
=0.11cm

4. C

VCD 7
Measured value
=MSR + (8 MSD - 7 VSD)
=28+ (8x0.1-7x0.11)
=2.83cm



5.

Ans. D

P Q, R K S
I I |
T=10°C L=1m T L=1m T=400°C

Let temperature of junction =T
Rate of heat transfer =
dQ _ 2KA(T-10) _ KA(400-T)
dt L L
=2(T-10)=400-T
3T =420

T=140°C

For wire PQ

AT _140-10
AX 1
Temp. at distance x
T=10+130x

T -30 =130x

Inc. in length of small element

d_y = 0aAT
dx

=130

leaﬁ—lm
dx

dy = 0(130x)
dx

AL L
Idy =130a dex
0 0

130ax?

2

_130x1.2x107° x1
- 2
AL=78x10"°m=0.78 mm

AL =

AL

Section |1

(C) X=L?+a?

X= ay24+1
X =ba
Velocity of disc A,
VA = Wy X
Disc performs pure rolling
vp=Vva—wa=0
VA = Wa = WX
w

5

(D) Angular momentum

L=lw
2 2
L= {ma + 4m(2a) ]w
2
2
L= 17ma X0
2

OOt

Maximum resistance all in series
So maximum voltage

Minimum resistors when all in parallel. Hence

maximum current in this case.

—> V

&=VBL
vBL
R
F=(-)ILB
_ VvBL

xLB

dv _ vB2?

?ﬁ'_( ) R
2,2

m(cjj_\: _ (_) VBRL

2,2
dv = _BL .dx
mR

B2

mR
B2?
mR

(C) correct

vBL - -
| = = vis linear = | is linear

V—Vo= - XX

V= VO_

XX



ACW = | +ve initially. | -ve when coming 13. 4|0 le B 25kQ t=1s
out | MWW
B correct -
(D) wrong
Force is always retarding.
Hence (A) wrong. 50 kO 2|o luF
! W | 41=1s
10. Error in measurement of r
Ar _1mm A
x100 = 10%
r 10 m 0 <)
(A) correct \ i -
0.52+0.56 +0.57 +0.54 +0.59 [
Average of T = 5V
5 Potentials
=0.556s=0.56s Att=0, V;=5V V, =0
Average of |AT| = 0.04+0+0.01+0.02+0.03 V3=5V V4=0 .
5 V3 - V2 =5V = voltmeter reading -5 V
0.1 After long time, capacitors get charged
= ~002s Vi=5V, V3=0
V=5V, Vs=0
% error [aT] _ 0.02 0.02 100 =357% V3 -V, = -5V = voltmeter reads +5 V
T 056 = (A) correct
(B) correct Voltmeter will read zero if V3 = V>
(C) wrong Vo = Vo(1 — ) & Va0 = V(1 — e
Ag _ 24T, AR —r) Potential V3 = Vo = Vag
g T R - Potential V2 = Vo
equating V, = V3
AR+ Ar 4 — —
=2x357% + x100 Vo= Vo = Voo = Vo = 2Vo
= Vo=2x Vo(l = e’t”)
2 mm e"=2

x100=11.14%

- 0
=7.14% + 50 = t=1/n2 =1 x (n2 = /n2 seconds

= (B) correct

D) correct
® 01 = VCi(1-e™)

11. In case (i) there is loss of kinetic energy X le—t/r e Nt
(perfectly inelastic collision). Hence amplitude R; R>
will decrease. In the second case there is no loss 11
of K.E, hence amplitude remains unchanged. i =iy +io = [R_+R_jve_m = ioe'“T
1 2
— P 2
= oM kA (before m is attached) =i=igetatt=1=1s= (C) correct.
Capacitors and voltmeter block the current after

KE = p - lkA (after m is attached) long time = ammeter reads zero (D) correct.

2‘M+mi

_h_n
Tl \/7 (A) correct 14, A, Ae= P

(B) correct in both cases final Aph = h)\_c
T= 21 /M +m As Aph increases A decreases
R B wrong
(C) Wrong. Total energy decreases only in the C. As gincreases Ae decreases. So also about
first case. Aph
(D) Instantaneous speed at mean position Hence (C) is wrong
decreases only in both the cases. b AD 1 V - 4V then \ A
D 1. . = — en - —
= correc \/V 2
12. A. Hemispherical wavefronts intersecting with a .
plane give rise to semicircular bands, both Section 111
bright and dark, on the screen both centered
ato. 15. 2m(Vrot XE)) is a pseudo force (coriolis force)
B. As wavefronts cannot reinforce at region at =2m vrot?)xcolz
and very close to O, the region appears _ -
dark. = 2MVrgr (-



Hence normal reaction of side wall of groove on

16.
the block should nullify the above coriolis force in . ) ) )
the reference frame of the rotating disc. (Frolgw equation (A) in previous question)
i.e. Nual = 2MoVior [+ —(A) r= Z(e‘*’t +e"*’t)
m(H)XF)XUJ is also a pseudo force (centrifugal dr R w .
— — —Wl
force)  radially outward ar - Vot —wa(e -€ )
mlook xri |x wk = marj xk —
) = Ny = 2moo><@(e‘*’t —e_“’th
= mwTi 4
This force decides the radial distance r, _ mwR ( o _wty
S
dVrot 2 dVrot dr 2 Nﬂoor = mak
= o A . .
dt dr dt The (r:;t reaction of the disc on the block
v r _ MR ( wt —wt)‘- ”
=——\" -e +mgk
Vit Vot = W = I ViotdVigr = ju)zrdr 2 Jrme
0 7
v , ° 17. The balls will bounce back to the bottom plate
N Vrot2 _ WAr? carrying the opposite charge they went up with.
2 2 o .
0 o The balls after sticking to the upper plate will lose
2 2 their positive charge and get negatively charged.
v :—(r2 —r02) They will now be repelled downwards. The
2 2 process will keep repeating.
- ¢ [2_ 2 _dr
V=Nt =l =40 18. The average current at steady state can be
¢ ; expressed as | = nq
foodt - I dr =cosh™ X |—cosn fo g the charge on each ball and n the number of
[2_ 2 ) o balls per second transisting space between
0 Al —To plates.
1
wt= cosh"l(L] 0= L= cosh(wt) n><EmV2 =eVo=nUVo
f'o o
g = C.Vo = 4nigrVo = q U Vo
_ e re™ | _Rle™+e® I 0 Vo.Vo = Vo
=>r=r =—
2 2 2
>r= 5[e“*" +e“*"]
4
PART I
19 20 21 22 23 24
D A A D A A
25 26 27 28 29 30
B,C A, B B,C,D C,D B,C,D A,B,C
31 32
A, C B,D
33 34 35 36
B C A B
Section |

19. Cell reaction is
M* + H, - M* + 2H"

N\Nall = 2MWV/q (+ ])

2+ +12
0059  IM*'][H"]

Ecenl = Egen = > M%)



20.

21.

22.

23.

24.

2+
0.092 =0.151- 0.059 ———log [M4+]
2 M™7]
2+
@Iog M1 _ =0.059
2 M**]
2+
[M4+] —102
M™7]
xX=2

The order of acid strength is
>0 >0 >1v

[N|(NH3)6]2+ octahedral
[Pt(NH3)4] ,square planar
[Zn(N H3)4] tetrahedral

As the concentration of CH3OH(aq) increases,
surface tension decreases slowly. Addition of an
ionic compound increases the surface tension of
aqueous solution. Addition of soap reduces the
surface tension of water drastically.

2Ag*" +S,037 - Ag,SO3 |

Ag,S;03 +S,05 - [Ag(S;03),1>
Soluble

[AQ(S205)]° + 3Ag" - 2Ag,S,05 |
white

Ag,S,03 +H,O - Agy,S+H,SO,
Black

&= CH CH3
OH
+ HeHo [

O CH3

C C—CHZOH
|:[j[‘]hﬁﬁjs_:Cannizzaro
HCHO
OHCH3

C C CH,0H
+ HCOO'

OHCH3
C C—CH 20H
[mmmilic addition

HCHO /H*

PN
(e} (@]

Acetal formation

25.

26.

27.

28.

20.

30.

31.

32.

33.

Section |1

(B) and (C) are only correct statements.

CCl, + CH3OH - positive deviation
CS; + CH3COCH; - positive deviation
Benzene + Toluene - ideal solution
Phenol + Aniline - negative deviation

The number of nearest neighbours for an atom in
the top most layer of ccp arrangement is 9
Packing efficiency for ccp = 74%

The number of octahedral and tetrahedral voids
per atom are 1 and 2 respectively.

Edge length, a = Z\Er

NaBH, and Raney Ni/H, cannot reduce
carboxylic acid, ester or epoxide.

Reactions (B), (C) and (D) can give tert-butyl
benzene.

Refining ‘blister copper’ is by
(a) Poling
(b) Electrolysis

C5 = KK, 02s’, 0*2s%, T2p% = 12p, 02p5

— 2 2 _ 2
02 = KK, 02s%, 0*2s°, a2p3, T2p5 = T2p3,
* Zp}( =Tm* 2p§,
B.Oof 0, =2
N3 has B.0 =25

(one Bonding e" less)

B.O of 03" =3

N, hasB.O=25
(one e” in ABMO)

He3 ‘molecular ion has % bond order while

2 separate He atom have no bond order.

2HNO; O BT N,O5
-H,0

(A) P4 reacts with HNO3 to give H3PO4

(C) N20Os has N-O-N bond

(D) N20Os + Na - NaNOs + NO; (brown gas)
(B) N2Os is diamagnetic

Section |11
Xag) == 2X(g) Total
1—E B 1+E
2 2
_(2-p2
X, 2+I3
Bx4
Px=51p
_ Pk
Kp—a
=16 B°  2+B
(2+p? (2-B)2



_ 8’

Il
4 - [32 C™NH, heati
ng heating
36. D]Dﬁjﬁ.
34. AG° =-RTInKp C—NH
Given that AG°® is positive, hence K, is less Q@ 2
than 1. (0]
Kp = K¢ (RT)®" o
Since An =1, K¢ is also less than 1 ||
If3=0.7, KOH
8[32 [ﬁHﬂ]]DI]DL
Kp = 5 =1.12 / (if) CH3_(|2H_C0002H5
4-pB Br
() ||
Opz0.7

CH27CHz™CHs KMnO4/ H* (R
35. (IS C o
NTCH™COOC,H
/ | 215
CHs3

oy CH2~CHz—CHa

0 o) I

1 1 o]

COH CNH H,N—CH—COOH

3
M- N
heat CH3
®) (”: OH @ C—NH; m
o)

Brz / NaOH C[

37 38 39 40 41 42
C C B C B A

PART I

43 44 45 46 47 48
A, D A, C,D A, B B,C B,C B,C,D
49 50
B,C A,CD
51 52 53 54
B C A C
Section | 38. y> |x +3|
37. Image of (3,1, 7) withrespecttox—y+z=3is y’ :“6 *+3,x>-3
(-1, 5, 3) Equation of plane passing through . D(1
(-1, 5, 3), (0, 0, 0) and counting the line !
x_y_z ¢
1 2 1 VA | R
is Xx— 4y +72=0 -9 B(4, 0 3, (?) C(1, 0) 6 g



X<6 1 0O 1 0
Area of the trapezium ABCD P2=|4 1 0ll4 1 0
1 15
= —(1+2p=—
S (12 == 16 4 1)(16 4 1
31t 1 00
Art+Ay = IV-3 X dx + IM =18 10
o 3 48 8 1
-3
_2,16 1 00)(1 00
"33 P°=18 1 0|4 10
Required Area = Area ABCD — (A1 + Ap) 48 8 1)\16 4 1
_15 (2,169 3 1 00
2 3 3) 2 :{12 1 O}
. b1, bz, b3 ........ blolare GPwithCR=2 % 12 1
a1, 8z .oovvens aios are A.P 1 0 0\(1 00
31 = by 85 = bsr P'=|12 1 0[|4 1 0
b, 2b1, 2°bs ....... 2'%p, G.P 96 12 1/l16 4 1
a; + 50d :250b1
a1+50d:25°a1
Ot=hby (2 - 1)
S—%(2a+50) 160 16 1
51 16, 48, 96, 160, 240, ......
=?(a+25°a1) 32, 48, 64, 80 An’ +Bn +C
51 51 16, 16, 16 A+B+C=16
DS—?a1+22 al 4A + 2B+ C =48
9A + 3B + C=96
ds>t 3A+B=32
alsoajor =27a;— a1 5A + B = 48
51 .
<2 & 2A =16
0 bio1 > a1 A=8
2 B=32-24=8
T k-On)_ (1 ki (= =0
2 sin[4 M jsin(4 +6j Hence, the 3" row 1% column element of P*°
=8n? + 8n where n = 50
sinf [ KT+ T - -2) T4 T = 8 x 2500 + 400
_22 6 4 6 4 = 20400
- rd nd 50
sin E+(k—1)E.sin LY 37 row 27 column element of P
6 6 =4+49 x4
kit 1 =200
_ZZcot[k 1 j COt[G Zj q31+q32:20400+200
13m 1 Ga1 430
=2 cot——cot —t—
S [6 2} a0,
=2[1—coti—nJ g
2
X~ COS X
42, |1 = dx
:2(1-2-\@) _!;“ex
=2J3-2 2
L
1 0 0 I=j‘xzcosxd
Pl=[4 1 0/=1 T 1re™
16 4 1 2
P¥=1+R



43.

44.

f(2)=0=09(2)
f“(2#0
g'(2#0
m 9909 - (2 formj
x-2f(x) g'(x) 0
_ f(x)g' (x) +'(x) 9(x)
x-2f(x) g"(x) +f"(x) g'(X)
_ f@)xg(2)+'(2) 9(2)
f'(2) g"(2) +1"(2) g'(2)

_ f(2) g (2) p
f(2) g"(2)+"(2) g'(2)
__ 9@
f(2) 9"(2)+g'(2)
=1%2)=1(2)
Since the range of fis (0, ©®) 2=4 -8+
f(2)>0
=f%2)>0

= fis minimum atx =2 - (A).is true
Since f“(2)-f(2)=0
= (D) is true

y? = 4x
P(t, 21)
Normal atP — y + xt=2t + t*
It passes through the centre S(2, 8) of the circle
8+2t=2t+t’
t=2

P4, 4)
SP?=(4-2)2+(8-4)>=4+16=2D

SP = 2@ = (A) is true
Q is the point (3, 6) = (B) is false

Normal at P(4, 4)
y+2x=4+8=12
1+l:1 = (C) true
6 12
Circleis (x—2)?+ (y—8)*=4
2x—2)+2(y-8)yy'=0
(x -2

=8
-33)-

45. f(x) = acos |x® — x| + b|x| sin(|x® + x|)
X2 —x = x(x* - 1)
=(x+1)x(x-1)

y'=-

X3+ x = (X% + 2)x

acoslx — x3|-bx

3

acoslx® - x |- bx|-sin{x3

+X)-1<x<0

—sin§x3+x§ —w<x<-1

() = !

acoslx —x%|+bxsin{x® +x) 0 <x <1

acos(x® - x|+ bx sinlx

f(07) =a =1(0")
f(17) = a + b sin2 = (1)
f(x) is continuous at x = 0, 1
f{(x) = [-asin (x> — x)] [3x* -1]
+b{sin(x® + x)
+3(x° + 1)x cos(x® +x)}
-1<x<0

Sexk>1

= [-asin (x = x3)] 1 — 3%
+b{sin(x® + x) + x(3%* + 1) cos(x® +X)}

O<x<1

= [~asin (¢ = x)] [3x° = 1]

+b{sin(x® +x) + x(3x% + 1) cos(x®> + X)} x > 1

f 0)=0

f10" =0

f (=0

f'(17) = b{sin2 + 4cos2}

f(1") = b{sin2 + 4co0s2}

0 A, B are true

46. f(x) = [x* - 3]
When xO {—% 2}

x? =3 varies from —2.75to 1
f(x) varies —2.75 to —2 (break point)
-2 to -1 (break point)

-1 to 0 (break point)
0 to 1 (break point)

f(x) is discontinuous at 4 points

option (B)
9() = [x* = 3] {Ix| + |4x 7]}



In [%1 2), [x2 —3] discontinuous at 3 points

and |x| + |4x — 7| is discontinuous
atx =0, 7
4
But as x = 0 is already included
= total 4 discontinuities
O (B), (C) true

47 logf(x) = lim Xlog
n-o N

=x lim log 5

n-o
(er +1
n

1
1+tx
=X |log ——= |dx
6[ g[1+t2x2J
log f(x) is increasing from (0, 1) and decreasing

from (1, o).
O B and C are true

48. ax +2y=A

3Xx—2y=p
a 2
3 -2

‘=—2a—6

=-2(a+3)
(B) is true
A
When a =-3 ‘a =ap-3A
3 U

=-3u-3A

==3(A+p)

2

;

= (C) is true
(D) is true

A
=2U+2A
M

Section 11

49. |u||v|sin6=1
1x|v|sin@=1—(1)
wuxv)=1
wuvl=1
= Wl v |ul =1
vsing=1
infinity many vectors v
Ouandvare dand |u| = |v]-=1
O (A) incorrect
O Bis true

50.

51.

52.

If |us] = |uz] then Ju] = 1
(ug, uz, 0)

= u12+u22 =1 onlyif|uy =uz] O (C) correct
(ug, 0, uz)

2 3 —
= (U© +ug” #if 2|ur] = |ugl

0 D incorrect

XY= it
a-ibt
T a2 +p2?
= X:L and y:_—bt
a? +b?t? a +b?t?

Consider option (A)
Given circle is

1¥% , 1
x-——| +y*=—
2a 4a°

ie,ax’ +ay’—x=0 1)
a -b .
X=——__and y=——— satisfy (1)
a? +b?? a?+b?t

O (x, y) lies on (1)
(A) correct
But x-and y do not satisfy are circle given in
option (B)
(B) incorrect
Now, forb =0 .and a # 0,

. 1
X+iy= =
a

:>le andy =0
a

= lies on x — axis
(C) correct
Fora=0and b #0,

X+iy= —é

=x =0andy= _b_lt = lies on y-axis

(D) correct

Section |11
Possibilities are T1Tq, T1T2, T2To, T1D, T2D, DTy,
DT, with (X, y) values (6, 0) (3, 3), (3, 3), (0, 6),
4,1),(1,4),4,1),(1,4), (D,D) (22

P(x>4)=P((6,0), (4, 1), (4,1))
i.e. P(T1T1, TlD, DTl)

= X+ x_+x—

P(x =4) =P((3, 3), (3, 3) (2, 2))
i.e. P(T1T2, T2T1)



_1,1,1,1,1.0 1.1 1 3 orthocenter is [=2. 0
233266 6 6 36 orfnocenterts | 1q-
E
36 54. P
y K
A
M y* = 4x i N Q 2 >y
Fl #2
F 'Izz R N
W (1,0) (3.0)
N Slope of the tangent at M[% «/EJ to the ellipse
Equation of the parabolaisy2:4c :_y 4
x2 y2_ X2 4x X2 X _ dx 3\/_
O ?J’?‘l: 9 "8 T 1= ?J’E‘l 0 Equation ofthetangentatMis
= 2x°+9x-18=0 y-6 =% ( 3)
— 2x%+12x— 3x— 18 =0 3J6
=2X(x+6)—3(x+6)=0=(x+6)(2x—3)=0 Puty=0. Thenx =6
3 O Ris (6, 0)

=>X=—6 or — 3
Slope of tangent at M[—, Jgj to the parabola
. _3 2
Since x > 0, take x = E

dy_ 2
=y=+6 dx 46
Equation of th latMi
0 Mis 3\/3 and Nis E—JE quation of the normal at M is
2 2 -J6 ( j
y-+6 =
2J_ 2
Slope of Fo2N = ——
Puty =0. Then x ==
O Slope of the altitude through-M is N 7
2‘/5 0.Qls ( O)
O Equation of this altitude is
5 (,_3 5v6
y-J_:—[x——] 1) Area of AMQR = ——
26 2 reao Q 2
Also x — axis (y = 0) is an altitude Area of quadrilateral MF{NF,
Puty=0in (1) = 2 x Area of AF1MF,
65 .
9 DRatioisﬂ:Z\/E:S:S
= X= E 4

*This key had been prepared by our academic team. However, in questions where multiple
interpretations are possible, there may be divergence from the official answer key published /
to be published by the examination authorities and no claim shall lie against T.I.M.E. Pvt. Ltd.
in the event of any such mismatch between official key and T.I.M.E.s Kkey.



