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Physics

o RT

M
&7P1M173Xﬂ,§
p, PM, 3 3 9

At the highest point
ucosa

mO————

m é ucosa

the composite mass will have both components of its velocity
equal.

Hence 0 = 45°
11 1 )
T -0
3
== f=2R
as M 5
v=8m
u=-24m

solving equation (i)
f=6m=R=3m

Lease count =1 M.S.D. — 1 V.S.D.
= (0.05 - 0.049) cm

=0.001 cm

Diameter = 5.10 + (0.001) x 24
=5.10 + 0.024

=5.124 cm

The force is radial in nature.
Therefore work done along circular path = 0

11. a,d

Config | Config Il
R
2R R MM
—WW—WW— Wiy
AAAAAA
vvyvyy
2R
AQ _ A6 AQ _ 340
At, 3R At, 2R
A, _2
At 9
2

At, =—x9=2s
9

_E_30x10°x10x10°

P 8
c 3x10

=1.0x10" kgms™

or AX = (2n+1)%

Let the mass of lighter sphere be m then the mass of heavier
sphere = 3m

Buoyancy required for equilibrium = 4 mg

This is only possible when both the spheres are completely
submerged.

for the lower sphere

kx + 2mg = 3mg

kx = mg

7ﬂnR3

X =
3kpg

12. b,d In first step,

Y

(N
)
-

charge on C, = 2CV,
In second step the charge is shared equally between both the
capacitors

. charge on C, is CV, with upper plate positive.
In third step, C, gets charged with negative polarity.

~. Charge on the upper plate of C, is -CV,
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13. b,d Case | 17. 5
At the highest point of mass 1

pl pZ
P speed =./gl,
—R @ If this speed is sufficient for mass 2 to complete a circle,
A g|1 = VSgIZ
PR’ __P2 (ZR)3 Y =5
3¢, (2R 3¢, (5R) g
o) 32 18. 8
=75 [+ both must be oppositely charged
P2 25 [ PP Y ged] Here |0, =1,0, (i)
Case Il
1

~1MR? = 1450%0.4% = 4 units

|
2 2
1., 2 .
e IZ:EMR +2x2mr® =5 units
from equation (i)

4
oR? PR o, :gwl =8
3¢ (2R) 3¢
19. 1
Pi_y h
P, The slope of V vs. v graph is ° and thus remains same for
all

14. b,c No. of nodes=(m+ 1) =6
5L _5n_5x3.14

Hence ratio = 1

=— =0.25m
Length > I 628 20. 5
Maximum displacement = 0.01 m W lmvz
d | f _& ?
Fundamental frequency = oL oLk 1
O.5><5=§><O.2V2
__ 68 20 Hz
2x0.25%x62.8 v=5m/s

15. a,c The direction of field is — z from right hand rule

time t:g sin6=1
® 2
9 =30°0r ~
6
= _™m
6 QB
m 50mm

B= =
6Qx10x10 3Q
16. 4
Percentage fraction of sample decayed
=(1-e™)x100

On solving
=4

#4CL | Ae
JEE Advanced / Paper-l/ Sol. /\V U reineering Page 3



ChemlStry 32.a [H*] from weak acid = 102 M
21. a
S0 =102
22.¢c  C.H,0, +60, - 6CO, +6H,0 Ca =10
K, =Ca?’
AH =[6x(~400) + 6(-300) ] - [-1300] , e
Ca 107
= 2400 - 1800 + 1300 Ka:( c) _ 1) =10
=-4200+1300
AH = -2900 k/mol 33.bcd
Being ideal, AHand AS, ,.4n; =0 and entropy of solution on
_ 2900 kJ/gm mixing increases.
180
34. bd
=-16.11kJ/gm ) )
35.a In tert. carbocation, C has vacant P-orbital ‘and hence
o — P (empty) overlap takes place.
36. 4
—cr @
23.b Cl 37, 5
2x20 3
unstable Mw 2mK ENe NA The
o) Mo \/2mK E. \/ foT
due to — | effect of —C — , so the formation of carbocation is
not possible. Hence fastest S 2 is given by S. Now T,, =1000 K
24.d  Phenol don't liberate CO, on reacting with ag. NaHCO, T,. = 200K
25. b Spin only magnetic moment =/n(n+2) B.M. SO o
where n — no. of unpaired electrons. Mx e _ 5
)\' Ne
P=[FeF,|" =Fe* = [5(5+2) =35 M=5
Q=[V(H,0) } 2(2+2)=+8 38. 6
NH,
R =[Fe(H,0) } e = J4(4+2) =24
26.d w.rt. ‘P’ reaction is 1%t order N \ N
w.r.t. ‘Q’ reaction is O order )|\ )\
overallorder=1+0=1
NH; N/ NH,
27. b HNO, on long standing produces NO, (Yellow brown) Mel&mine
' 0414, L -0.414 9.2
2 RTUTT gm0 9 o °
r = 250 x 0.414 = 103.5 pm HO" COOH
1104 pm 0 >
COOH
(0]
(@) (@)
29.d Zn+H,S—>ZnS+2H" (B-keto carboxylic acid)
Curdy white -2CO, A
ppt.
30. b Adsorption (chemical) takes place and releases energy. HOOC O/H ,0,
HOOC
31. ab,c,d
All forms aromatic compounds
40. 8
#4CL | Ae
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Mathematics
41.¢  f(x)=x*-xsinx - cosx

f’(x) =2X —SiNX — XCOS X + SinX

=x(2-cosX) \ /

(
f(0)=-2 \/
- f(x)=0 have two roots.

42. b l+zn:2k:1+ 2n(n;l) =n’+n+1

k=1
icot’l(n2 +n +1)
n=1

Ztan’1M = Ztan (n+1)-tann

=tan'24-tan'1
.23

=tan™ —
25

23
cot tant| ==
Now (25)

25) 25
=cot cot™ —
23) 23

43.¢ ph+SQ=2a

b-3a=S80
b+a=PR
PS—p=9*P =2i-j-3k
2
PO-a="R=SQ_j o0k
2
12 3
Volume ={|1 2 1 |[=|1(-6+1)-2(-3-2)+3(-1-4)|
2 -1 -3
=|-5+10-15|=
44.¢c  |z-z|=r
=12z, F —(0Z, +0Zy)+|af —r* =0 ...(i)
1 2
— -z, =4
o

= 1 (2,8 +0Z, ) +|af [z — 4r?[a[ =0 ...(ii)
Equation (i) —(ii) is
1—(\20\2 +[of —r2)+ loflz, P —4r% |a =0
r2+2
2
- 2-(rP 2+ 2jaf 2%} +[af (r°+2) - 8o =0

Since | z,|* =

> r? 1
=lof =72=7

S

Hence ‘0“ =

Y
(N
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45, a

46. d

47. a

48. b

CL | A

Point of intersection of ax + by+ c =0 and bx +ay+c =0 is
5o ats)
a+b’ a+b

o (554 [
ow a+b a+b

ﬁa+b+c <2\/§

2
+1] <2\/§

a+b+c
a+b

<2

= 2a+2b>a+b+c

ie. a+b-c>0

Any point B on the line is (2 —2,—~A =131)
Point B lies on plane for some )
= (22-2)+(-2-1)+(31)=3

3 59
. == =>B=1--,=
A 2 (l 22)

The foot of perpendicular from point (<2, =1, 0) on the plane is
the point A (0, 1, 2)
. D.R.ofAB =(2,-7,5)

. .. Xy
Hence equation of line is - = =——

Required prob. 1-P(AnBAC D)

=1-P(A)P(B)P(C)P(D)
1137
274 48
21235
~ T 256 256

y =sinX + cos X

= \/Esin(x + Ej
4
and y =|cosx —sinx| 1
=2 cos(x + %)‘ 0 a2

Area enclosed = J':M{(sin X +c0sx)—(cosx —sin x)}dx

nl2 .
+I sinx +cosx + (cosx — sinx)dx
nl4
:2(—cosx) +2(smx)”/2
1 1

=2l1-— |+2[1-—
%))
=4-2V2=2V2(V2-1)

rc
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49 a dl:X+5eC(Xj P e e ek NP
: dx X X 2 2
Let y = vx Intersection of Land L, isx=2,y=-3,z=2
dv Xx-3 y-3 z-2
e ; e 212 72
v+ de vV +secv pointon L, i.e. > 5 1
dx 20+3,2A+3, L +2
N _[ cosv dx = ™
2 2 2
Sinv = Inx + Inc J@r342) +(2043+3) + (h+2-2) =17
or siny =Inx +Inc = 92°+281.+20=0
X 28+
m 1 == 20
sin-=0+Inc== 18 9
6 2 | o) s (225
= sinY —nx+ X .. pointon L, are (-1-10) and | g'g'g |-
X 2 53.c,a
50.d  f'(x)<2f(x) 2
. <
a a
x f'(X) x J |_
L/z—f(x) dx < J'1 dx 15r
2 _l l_
X X a a
= (Ing(X))uz < Z(X)uz 8r
logf(x)<2x-1
=109 ( )< =46r =k ; k is constant
= f(x) <e®? ) )
X Also 4a’°=100=>a°=25=a=5
=0< f(x)<_[ et
12 2 v = (8r — 2a)(15r - 2a)xa
er—l
0< 1,2f(X)dX<[ 5 l/z v = (120" - 46ar + 4a®)
— _ 2 2 3
0<[ f(x)ax <=2 v =120ar® - 46a’ + 4a
1/2
Oyl 120r? — 46r x2a+12a* =0
51. c,d (a) If M is symmetric = M" =M da
(NTMN)T =N'"M'N=N'MN = symmetric - a=5 - 120r*-460r+300=r= 3,%
If M is skew symmetric = M" = -M e
. ¥ 92 +24a <0forr =3
(N'MN)" = N"M'N =N (-M)N = -N'MN da
-, length of sides =15 x 3,8 x 3
= skew symmetric 45, 24.
-, option (@) is correct statement. (s1)
4n
(b) (MN—NM)" = (MN)" - (NM)" 54.ad S, =Y (-1 °
k=1
=N"M" -M'N’ 2 2
_NM_MN = skew symmetric =321 +77-52 +11° - 9% +15% ~13% + - (4n-1)" - (4n - 3)
. Statement (b) is correct 2 2
© (VN = N +4% — 22 + 87 — 6% +122 ~10% +---(4n)” - (4n - 2)
= NM, which is not correct _ Con _
() ad} (MN) = (adi N) (ac} M) =8[1+3+5+-(2n-3)+(2n-1)]
= which is not correct. +4[3+7+11+---(4n—5)+(4n71)]
52.bd L, =3i ’”*4"“(' *2166+2k) :8><g(2+(n—1)2)+4><%[6+(n—1)4]
L, =30 +3j+2k+s(2i+2j+k
2 ! ( J ) =16n° +4n
PO Forn=28 S, =16 x 64 + 32 = 1056
Pk n=9, S, =16 x 81 + 36 = 1332
Vector | tolL andL,isgivenby |1 2 2| -2i+3j-2k
2 21
Equation of line L i R
quation of line Lis =5 =5= 75
X==2ry=3r2z=-2r
Putting in L. i Xx-3 y+1 z-4
utingin L, ie. —— =" =">—
rc
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55. b,c f(x)=xsinmx

56.

57.

58.

f'(x) = mxcosnix + sinnx
f(x)=0

tannx = —nXx

y=—nX

3
B(E' 2) unique solution

C(12) unique solution

5
Let number on remained cards is k, k + 1

L (1+2+-n)-[k+(k+1)]=1224

n(n+1)

—(2k+1)=1224

1)- 4k -2 =2448

1)- 2450 = 4k

50, k=25
.k 20 =5.

n(n+
n(n+1) -4k = 2450
(

5
Eight vectors are

p=i+j+k P =-i—j-k
G-i+]ok G-k
Foijek o]k
S=i+jek g-ij-k

If we take p andp’ and any one of remaining.

six vectors will always be co-planar.
. No. of co-planar vectors = 6

Similarly taking g and ¢’ ,
No. of co-planar vectors in each case is 6.
-, Total number of co-planar vectors = 24
-, Required number of non-co-planar vector

=°%C,-24=32=2°
9
Equation of tangent at P

xh  yk
43

At

=1

JEE Advanced / Paper-l/ Sol.

rand yr and s and s’

Y
(N

59.

CL Ae.

2x 1V A2
2
7\/5\/EXE73\/§><15
24 8
9
a0 =L Bx5=2
8, g\ _8 \/—><15
NI
=45-36=9
6

Let three consecutive terms are (r + 1), (r + 2), (r + 3)

n+5 Cr — 5 T n+5 Cr+1
n+5 ~1n n+5
Cr+1 10 Cr+2

n+5Cr 1

— ==
x Cr+1 2

r+1 1

n+5-r 2

n-v-SCH‘1 _§
Also 7n+5Cr+2 7

r+2 5
(n+5)-(r+1) 7

Solving (i) and (i)
n=6.

Test Prep

_10
14

==—=n-3r=-3

.0)

==5n-12r=-6

... (ii)
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Also, (B=37)p=28y =B _3w

P(E,nE; nE})=a =P(E,)P(E;)P(E})=0a ..() p-2y
P(ElnE,NE})=B=P(E})P(E,)P(E})=B  ...(ii) op _ 3
a+2p p-2y
P(EINE; nE,)= P(E})P(E;)P(E,) =
(ENENE)=1=PE)PEPE) =T i e
P(E}nE; nE})=p=P(E}).P(E})P(E;)=P ..(\v) — ap + 70 = 6(ay + py)
from (i) and (iv)
ap+yo
=""'"=6
P(Ei)*g:W(El): z ay +py
P(El) P pra -, from (v)
from (i) and (iv) P(E )
P(E ——=6
P(E}) P Py
P(E) _a(P+7) _ap+ya
- P(E;) y(p+a) py+ay (V)
. (a-2B)p=ap =p=—2P
o+ 2p
N £ CL rc
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