JEE(Main + Advanced) : LEADER & ENTHUSIAST COURSE SCORE(ADVANCED)

PART-1 : PHYSICS
Q. 1 2 3 4 5 6
SECTION-I (i)
A. | AC ABC AC B AC cD
Q. 7 8 9 10
SECTION-I (ii)
A c c c
Q. 2 3 4 5 6 7 8
SECTION-II
A. | 200 200.00 3.00 25.00 1.00 3.00 4.00 6.00
PART-2 : CHEMISTRY
Q. 1 2 3 4 5 6
SECTION-I (i)
A D B AB.C B,C,D AB A,C,D
Q. 7 8 9 10
SECTION-I (ii)
A A A c B
Q. 1 2 3 4 5 6 7 8
SECTION-II
A | 200 5.00 2.00 3.00 840.00 3.00 7.00 1.1
PART-3 : MATHEMATICS
Q. 1 2 3 4 5 6
SECTION-I (i)
A B.C AC AC AB AB.C AB
Q. 8 9 10
SECTION-I (ii)
A. c B c c
Q. 2 3 4 5 6 7 8
SECTION-II
A. | 7.00 1.00 9.00 4.00 6.00 7.00 19.00 20.00

(HINT — SHEET)

PART-1 : PHYSICS
SECTION-I (i)
1. Ans(AC)
poo 1 (k-1

\ 0 10
10u 10
Cu—1  q_1
1l -4
Vv<Vr
v, = 101615
0.615
1.6
— 10 x —
Vr 0 x 0.6
1615 16 1615x0.6—16x0.615
WY T 0615 06 06x0615
=0.40cm

2. Ans(AB,C)
Isp :%Em@} + B (%m@ +4m@] +2 {%“ﬂ (%ﬂ

2 2 2
(B) I :8<mL 4 mb )+4m<i)
PR 2

© +() +2 (me) +
m(y/2t) +4 (ni—f +m (5412»

2m> \? 5me?
D 2 — 2 +

me? me®  me?
o (Y e ) pa(E, mE
(12+mz>+ (12+4)




3.  Ans(AC) SECTION-II
L 1. Ans(2.00)
E =B(wr)=2(2) (1/2) =2 N/C
v
1 2. Ans(200.00)
0,=00mY = 0,=200°C
- 3. Ans(3.00)
o _ dv
=0 =(1.5) [4 —2y]
vp cos 60 + v = Se
m(5) sin 30 = —Tl +mv, 2
4. Ans(B) 4. Ans(25.00)
Conceptual M
M 10y/2m/s
5. Ans(AC) Ap
VvV
Use/ (laoEz) dv t=— =25 sec
2 av
6. Ans(CD) 5. Ans(1.00)
v=10m/s, f=5Hz, A=2m 2+: 0 2
) ) £ = = — =2.5volt
Point P can be antinode. % + % %
SECTION-I (ii) (41i.?6> %y _25 5 y—1Im
7. Ans(C)
47.1)-2(2 % 1.15)=Q 6. Ans(3.00)
8. Ans(C) Izn;:‘lz’;
117 (2 x 8.5) — 236 (7.6) = Q TR
2%, + X, =X
9. Ans(C) X, =X/3
Since coherence time is finite, as we move T =2xn 3%
away from O, interfering waves will not be able 7 Ans (4.00)
to maintain a definite phase relationship for a u, =4 m/s; p=30°
appreciable time. 240 + 240 = 1204/3's
ucosp+2 ucosPp—2
10. Ans(B) usin =2
dsinf= (107" (3 x 10*) =3 x 10?m =3 cm 8. Ans(6.00)
Conservation of momentum
(A) for d = 0.3 cm, we will get fringes on 1x8+3xd4=(1+3)W ..(3)
entire screen. v=>5
Applying work energy theorem
(B) for d = 0.03 cm, we will get fringes on PP yl 8 lgy 1
We= = x4x5 - —x1x8 -~ x3x4
entire screen. 2 2 2
We= -6
(D) ford =3 cm, 6 =90° Wogaingt = 6
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PART-2 : CHEMISTRY
SECTION-I (i)
Ans (D)

C,HO,H

N — S0Cl, N A

H

(eI
9 [[[1LE

\ 4

D”’Pt /:/ /_\ vz

/\k/\D H——D

D H—+t+—D

Me

Me Me
H—————D N D————H
D————H H—————D

Me Me
Ans (B)
Sc>T'1>V>Cr>M|n>Fe: Co:l\lT'1<Cu<|Zn

| | |
sized size constant  sizel

Ans (A,B,C)

Orthorhombic crystal system have 4 bravias

lattice.

Ans (B,C,D)

1) ¢ggo (Optically Inactive)

CHO

(1D cHo (Optically active)

av)

(1D ﬁ (Optically active)

(Opt-ically active)

Ans (AB)
In parke’s process Ag — Zn are separated by
distillation

In amalgamation Hg — Auw/Hg — Ag are separated

by distillation
Ans (A,.C,D)
F 3 A
 Tog,,
Tf—‘xce
Composition
SECTION-I (ii)
Ans (A)
(0]
cReTRE TR
HCl
> &
o (W) lsom=

1o} (0]
Cl
or Alcl,
CH,
O %)

As given in option.

Ans (A)

0, Zn ?H =0 Conc.KOH ?00 ox®
HO 7 CH=0 CH,0H

V) (R) (S)

(Cannizaro reaction)

Ans (C)

IF (polar and planar)

IF; (polar and planar)

IF; (polar and non-planar)

IF; (non-polar and non-planar)

. HS-3/8



10. Ans(B)
Molecule electronic geometry molecular geometry

(A)NCl; Tetrahedral Trigonal pyramidal

(B) PCl; Trigonal bi-pyramidal Trigonal bi-pyramidal

(C)SF, Trigonal bi-pyramidal See-saw
(D) XeF, Square bi-pyramidal Square planar
SECTION-II

1. Ans(2.00)

0.441 = Eg,

0.06
ke m ey

0.06

o

2

g[H "]z — %1 g2+%10g[

10~
10714
\/105 x 1

[Hlc=C,hence C=10"2,x=2

- [H +]a — — 10—9.5 )

2. Ans(5.00)

Theory based.

1), (i1), (iv), (v) & (vi) are correct.

3. Ans (2.00)
(l)HO CH,OH
. NaBH,
CH; | H CIL OH' CH; I H
Et Et
Chiral
CHO CH,OH
NaBH .
H—I— CH, CH.O H—|— CH,
Et Et
Chiral

+

]2

>

Ans (3.00)

BaCl, BasO,l

% ('I.(OI_DBJ_

K,S0, Cr,(SO,),. 24H,0 —

Chrome alum

M, Cr (OH)SJ_

Excess \hOHa No ppt

Ans (840.00)

AS =nR1n%=2Ran=2.8calK_l

sys
1

ASsurr =0

AS,,i, = 2.8 cal /K

univ

|AG,y| = TAS,;,, = 300 x 2.8 = 840

Ans (3.00)
/O\ o /O\ 201 ,
ngI BN; ‘)
7 \ HG®
ol (1) CH _]1
Q O AaOH
Ans (7.00)

‘10’ NH; (g) +'3'CLO — 6 NH,C1+ 2N, + 3H,0

10-3=7

Ans (1.11)

P(V, —b)=R.T

V,=10b=> P[V _V_J —RT
10

2 pv. RT:[PV _z-10
10 RT 9




PART-3 : MATHEMATICS
SECTION-I (i)

Ans (B,C)
Observe that the lines L;, L, & L; are parallel
to the vector 1 —j — k.
Also, A=0=A, & b,c, # b,c, Hence the three
planes intersect in a line.
P,=2x+y+z+4=0
P,=0x+y-z+4=0
P;=3x+2y+z+8=0
P, and P; gives line L,

i ] k
vector parallel to line L, = |0 1 —1
3 2 1
= 3§ —3j] —3k
= 3|i-j-§
Similarly
i)k
vector parallel to L,, Pyand P, = |2 1 1
3 21

~

= —f+j+f<:—[f—j—k]

Similarly
vector parallel to L;, P,and P,= |2 1 1

= (=2)i — (=2)] +2k

= —2i 4+2j +2k

- 2 (i-j-k)

We can see all the lines are parallel to vector
(-9

Also 2x+y+z=-4

Ox+y—z=-4

3x +2y+z=-8

2 1 1
A=|0 1 -1
32 1
= 2(1+2)— 1(0+3)+ 1(0—3)

4 1 1
=23)-3-3=0 A;=|-4 1 —1|=0

-8 2 1

So all planes intersection in line L.

Ans (A,C)

/f’(x)(1+f(x)):/1+x

(A=) (1+%)°

> > +c
Here f(0)=1
(1+1)2_1+ 3
2 2t rpTce
(l—l—f(x))2 B (l—i—x)2 +i
2 - 2 2

A+ fx)y=1+xy+3

14 f(x) = +4/(1+%x)* +3
f(x) = —144/(1+%x)*+3

fO) =1 =f(x)=—144/(14+x)*+3

f(x)=—1+4/(1+%x)*+3 = fx)>-1 Vx>0

f(x) = _ 2+ C fX)>0 Vx>0

(14+x)*+3

= option (A) and (C) are correct




Ans (A,C)

For real roots 4a”> —4b(a— 1) >0

= a’—~ba+b>0.

Now for above inequality to hold for all values

of a, b* - 4b < 0.

or 0<b<4

Ans (AB)

Let r be common ratio of G.P. a, b, ¢ we have
L1 L i

7 = b oy r prnd i

[¢ : 1
A r—1 T
b

ib ia
Hence z = — or —
c b

Ans (A,B,C)

=tan ! 7 +tan ! 13
24 9

7 13
ooty
= tan <ﬁ>tan 3

1— L .22

24 9

LA=n—-24B-2C =m—tan '2 —tan '3

=tan ' 1
-‘-sinA:LsinB:i and sinC = —
V5 V10
fa=sinA - .C :L. 3 :\/3
sin C V2 (L)
V10
and
b=sinB-— _ 2.3 =42

sin C V5 (i)
V10
(1)tan A =1, tan B=2, tan C = 3 are in A.P.

Ans. (A)

1
(3) Area of AABC, A = Eab sinC =3

All other parameters are irrational.

Ans (AB)
/4
a, +by = / In(sin x cos x)dx

0
T/4

/4
=a)+b = / In(sin 2x)dx — / In2 dx
0

0
/2

1
2x=t=>ay +b = 5 / In(sin t)dt — %an
0

/2 /2
Now a; :/ ln(sint)dt—/ In(cos t)dt
0 0
/2

=2l = / In(sin t cos t)dt
0

/2 /2
=2a; = / In(sin 2x)dx — / In 2dx
0 0
T
= %/ln(sin x)dx — gan
0
T
= /ln(sin x)dx — %an
0
T T
=>a; = —51112 = a;+by= —§In2
SECTION-I (ii)
Ans (C)
Let f(x) has degree n so

n’=1+n+1 = n=2

= f(x) is quadratic with f(0) = 0 let f(x) = ax® + bx

3 2
b
SO a(ax2 + bx)2 + b(ax2+ bx) = x {aXT + %} \4

X ER
= a3—%:0;2a3b—§=0;abz+ab:0
andb’>=0

1
=>b=0anda = +—
V3

given leading coefficient is positive




Ans (B)
Let f(x) has degree n so
n=1+n+1 = n=2
= f(x) is quadratic with f(0) = 0 let f(x) = ax* + bx
ax? blz] v

so a(ax® + bx)* + b(ax? + bx) = x [T +=

X ER
b
>t 2 =0:2a°b— = =0;ab’+ab=0
3 2
and b>=0

= b=0anda= ii
V3

given leading coefficient is positive

> f(x) = —.
V3
Ans (C)
a b P q
SRS
c d r s
at+ap b4oaq
A+oB =
c+ar d-+as
at+ap b4oq
|A 4+ aB| =
ct+ar d+as

= |A| + o*|B| + a(as + pd — br — qc)

aa+p ob+q

oA+ B| =

oc+r od-+s

= o?|A| + [B| + a[as + pd — br — qc]
|A + aB| — |oA + B|

= (1 - 0?)|A| + (o — 1)[B|

= (1-0o)(A|-B))

=o' -1

(C) option correct

10.

a b P q
A= ; B= ]
c d r s
a—op b—aq
A—aB:l ]
c—ar d—as
a—op b—aq
|A —aB| =
c—ar d—as

= |A| + o?B| — a(as + pd — br — qc)

—0a+p —ab+q'

|—aA +B| = |

—oc+r —oad+s

= a?|A| + B| — a[as + pd — br — qc]
|A — oB| - |-0A + B|
= (1 -0?)|A| + (o - 1)[B|
= (1-a’)(A| - B))
=o’—1
(C) option correct
SECTION-II
Ans (7.00)
The distance of the point 'a' from the planet - i = q
measured in the direction of the unit vector b is
q—a-n

b-n

Herea =i +2f +3k,i =1 +] +k andq=>5

Also
v 2i +3j — 6k :2f+3j—612
V@7 67 + (-6) !
= The required distance =
5- ({+2j+312) - <f+j+f<>
=1.

1 < < -~ < o -~
7(21 +3j —6k) : (1 +] +k)
Ans (1.00)
For more than 2 roots the given equation must

be an identity. Hence p = 1 as for p = 1 each

term becomes zero independent of value of x.




Ans (9.00)
Area = ab = 36 gives 9 hyperbolas.

Ans (4.00)
Let P be (h, k), then chord of contact will be hx
=—4(y + k) or hx + 4y + 4k = 0.

For being tangential to x* + y*> = 4,

4k

vh?+16

Ans (6.00)

=2 or4k*—h?=16.

face card removed

52 40

20 drawn randomly

Let E, : 20 cards randomly removed has 4 aces.

E, : 20 cards randomly removed has exactly 3 aces.
E, : 20 cards randomly removed has exactly 2 aces.
E : event that 2 drawn from the remaining 20 cards

has both the aces.

P(E)=P (ENE()+P (ENE;)+P (ENE,)

=P (Eo)'P (%) +P(E1) P <E£1> +P (E2) P (E%)

4 aces
=40
36 other

E, E,

E

—1Cor FCaw  Ca fCit¥Cw  PC fCatCis | PG
40Cs0 200, 40C 10 200, 40C 10 200,

_ (36C20 . 4C2) + (4Cl . 36C19 . 3C2) + (4C2 . 36C18 . ZCZ)
40C, * 20C,
63Cy + 12 30C 19 +6- 3°C g
40C,, - 20C,
6 [*Ca0 + 23°C 1o + 3C 5]
40C,q - 20C,
6 (37C20 + 37C19) 6 (38C20)

= = = :6‘
40C20 . 20(:2 40C20 . ZOC2 p

Ans (7.00)

As 3x + 4y = 7 is normal to y = f(x) at (1, 1)
hence f(1) =1 and f' (1) = ;

Also 4x — 3y = 1 will be the tangent and hence
f(x) = 4X3_1 atx = 1. Now

f(x) > 4X3_1 forx >1& f(x)< ol

3

for x < 1 implies on right hand of x = 1 curve
of y = f(x) lies above its tangent and on left
hand of x = 1 curve of y = f(x) lies below its

tangent. Therefore x = 1 is a point of inflection,
hence (1) = 0.
oo () —2f(x)—2x
Now lim is in —
x—1 f(x) — x2 0
indeterminate form. Applying L'hospital Rule
3f (x) —2f(x) —2x _ 3 (x)—2f (x)—2

gives =lim =lim ,
X1 f(x) —x2 x—>1 f (x)—2x

Hence the required limit is 7.

Ans (19.00)
a+tc=2b=>3b=30=>b=10=>a+c=20.

Number of positive integer solution is '’C, = 19.
Ans (20.00)
(1-x+2x)2=((1-x)+2x%)"
=(1-x)"2+"2C,(1-x)"2x*+2C, (1 - x)"" 4x*
co-efficient of x* = co-efficient of x* in (1 — x)"
+ 24 co-efficient of x* in (1 —x)'' +4 x 1*C,

= "C, + 24 x ''C, + 4 x "G, =

2-12-11-10-3

12 4. 12
Cs+ 23 + C,

— 12c4+6 x 12c3+4 X 12(:2

=1C,+2 x "C;+4(7C; + Cy)
=1C,+2x Cy+4 % BC,

— 12C4+ 12C3 + 12C3 +4 x 13C3

=1C, + BCy + Cy + 3 x B¢y
=M4C,+3xBC;+12C; =>n=12,r=3

Hence the required coeff. is °C; i.e. 20.




JEE(Main + Advanced) : LEADER & ENTHUSIAST COURSE SCORE(ADVANCED)

ANSWER KEY PAPER-2

PART-1 : PHYSICS

Q. 1 2 3 4 5 6
SECTION- (i)
A.| AD AB,D AB,C,D B.C AC AB
Q. 9 10
SECTION-I (ii)
A. B c D A
Q. 1 2 3 4 5 6 7 8
SECTION-II
A | 194 0.40 216.85 to 217.00 15.00 33.60 2.00 2.00 | 4.00
PART-2 : CHEMISTRY
Q. 1 2 3 4 5
SECTION- (i)
A.| AC B.C AB c B.C
Q. 8 9 10
SECTION-I (ii)
A. B A B B
Q. 1 2 3 4 5 6 7 8
SECTION-II
A. | 3.00 8.00 6.00 4.00 6.00 6.00 500 | 1.00
PART-3 : MATHEMATICS
Q. 1 2 3 4 5 6
SECTION- (i)
A.| AC AB,C,D AB,C AB,C AB B.C
Q. 8 9 10
SECTION-I (ii)
A. D c D
Q. 2 3 4 5 6 7 8
SECTION-II
A | 91.00 0.00 4.00 51.00 4.00 7500 | 200 | 5.00
(HINT — SHEET)
PART-1 : PHYSICS m?2\ h
Ah = he ™M <x = p8g — > 2 —he M
SECTION-I (i) n ©
1
1. Ans(AD) b=
hy —hy)mr*  Ad —Ad 4n(R?
pg(hi —hy)mr® _ Adh, _ —Adh; _ TR ot
8nL dt dt pgr4
—kdt 2kdt
dh]z— d(hl—hz):——
A A Since viscous forces are dissipative, so mechanical
kdt
dh, = +T
A energy of the fluid is not conserved water level
—pg(hl—hg)nr . Ad(hlfhz)
8nL B
" 2dt decreases exponentially, hence it will take infinite time
d(Ah)  —pgnr2Ah
d  8nLA

for water level in the two containers to become equal




Ans (A,BD)

0 2 0
lszQ< peos ) =0orv= 2Qpcosh
2 4n€(r? 4n€omr?

circular motion of bead requires a centripeal force
oV 2pcosH mv?2
E=——= “Peosy ; note that QE, = ——
or  4neor3 r
thus wire frame does not exert any force on the bead
to sustain circular motion. Bead will reach the point

opposite its starting position and then repeatedly

retrace its path executing a periodic motion.

Ans (A,B,C,D)

For a point charge q moving with a velocity Vv,

. F |-8T—4j| (m) L
Thus:3 _T_ Q =—0.6i—0.8j

&)
3

Substituting the above results into the equation
for B we obtain:

5 HoalxT_ 1o 9 (V1) x [061-0.8]]

Td4r 2 T 4Am r2
0.8*)
o A
47[ r2

- (6x1076C) (5% 10*m /s) (0.8) -
- _ 7 m
=—(1077T.m/A) om)? k

= —9.6 x 10~ (T)
Both the electric & magnetic fields at origin

will decrease as the charge moves away

Ans (B,C)

V +V
fy =f
o [V —VX]
for lowest frequency 650 Hz

340 + 11 ]
fB =650 _m_ =702 Hz

for highest frequency

340 + 11 ]
fg = 800 33015 =864 Hz
~ B and width = 864 — 702 = 162 Hz

Sound Y
[N PR

340 ms 11 m/s
<~ Urel=340+ 11 =351 m/s

Ans (A,C)

2
AtcosO = =
oS 3

N between bead and hoop will be zero.

V2
N +mgcosf = mT

1
Ernv2 = mgR (1 — cos 0)

mv? = 2mgR (1 — cos 0)

N = 2mg — 3mg cos 6

Net upward force on hoop

2Ncosf = 2 cosd mg [2 — 3cos0]

Fy =2mg cos (2 — cos0)

for Fy , ,—2sin0—3(2)cosf(—sin0) =0
3cos =1
cos0=1/3
1
F, = 2mg§(2 —1)
2
Fu = gmg

for hoop to rise off

F,>Mg

3

m
M

e

3

2

2
mg > Mg

|




Ans (A,B)

X, wL—(lOO)\/_ 10v/3
Xe - +:£
100X x 1073 V3
10\F
\/_

20/f_ 1
20

¢ =

1 T
1 - — o
( 2 2

(Z)lﬁsin(loot— %)

tanp; =

tan (Dz =

S

T
¢1=§

(A) Ap =

| 9

=

\_/o\l‘:]

S W

2

B) I =
21 = v/TO0 F 300 = 20
1, =10v2 sin(lOOt— %)

I, = 200v2 sm(lOOt—E)

Y4)

(o)

o0 0 _20x2_ 40
3 V3

200‘f\f (100t+ %)

S

I, =
I, = 5fs1n(100t+ %)
L sin(lOOt— 5)
/2 3

— 100t — =
i 3

7
100t = T—
"2

12:5ﬁsin<%+g
. om|n3
= 54/6 sin 3{7]

1
=5 — — =543
2

(D) P, =200 (10) cosgzg

200) 5+/6

V2 6

:1500\/§:1500

V2

B
N——

Ppet = 2500W

= 1000W

s£:2005f.%

SECTION-I (ii)
Ans (B)
A)ymg-T=mya .. (1

T,-myg-T,=mya ... 2)

In this way equation for all options can be
obtained]

Alternative :

(A) m, will dominate and move down and m,; will
move up.

(B) In pair m; and m, will come down and m; and
m, , my will come down. Hence T; = 0 and like at

wood machine
2mimy m3my
T)=——gand T,= ——
mp +mj mj3 + my

(C) In pair m; and m, will come down with
acceleration g/3 and m; and m,, m; will go up with
acceleration g/7.

Hence T; = 0 and like at wood machine
2mim msm

le # gandT2: #
mi +mj ms3 + my

(D) In pair m; and m,, m, will go up with
acceleration g/7 and m; and m,, m; will come
down with acceleration g/3.

Hence T; = 0 and like at wood machine

2
o 2MUm2 e M3Ms
mj +mj ms3 + my




8.

10.

(aory
. ' do
Angular velocity of rod BCo = mrn
Ve lo
0n = — = —
y X
X y 1
cosd cos(0+¢) sin®
v sin0
~cosd

Angular acceleration of rod
do 2 (cos> ¢ cos O + sin Psin?0)

BC=a=—=—
dt cos’P

Ans (D)

gllg 2l lg 8| |g B8 g||8
The Uy TUS U SlU%
1 9Qd
= 4.5Q) x 2Q =
= 2A80( Q) > 2Q 2Ag0
9Qd
o (229)
2A8()
19 9Mg 2me 9rig er
T N R T R .
o )
Aeowllg 3l w8 A2
+ T NT + +
a b o d e f a h j
7.5Q+q-q +q,=5Q (D)
q =—-q .n(2)

1 '
TV 29+2(2Q+q)+29]=0....03)

Solving q=-1.3Q

q’=0.6Q

qy = —0.6Q

Ans (A)

From phase diagram, in case 'C' & 'D' particle

are able to reach at highest point, while in 'a' &
" they don't.

SECTION-II

1. Ans(194)
P

S,
a o)

S,

D
D

Y = E[(“l —1)t1 — (n2 — 1) t2]
Case-I

D t; +t
Y:E[(m—l—uz-i-l) 12 2]

D 0.2

Case-II
D + 2 —
8mm:E[( al ;2 )(‘n-i—tz)]
D
Smm:E[OS(tl —tz)]
t1 o 33 o
E =17 = 1.94

2. Ans(0.40)
Applying Bernouli's equation outside and just

inside the orifice.
1
Po+ poil8 (15) + EpwVz
=Po+ pwg (10) + poirg (5)
~V =4/40 = 6.3m/s
(b) Let h be the height when flow through

orifice stops.
~ Po+poitg (5) + pwgh = Po + poirg (15)

Poil 10 = 8m
Pw

() Po+ poitg (5) + pwgh

> h=

1
=Py + pog (15) + Epwv2

SV =,/20 (h—8)

dh

—— =,/20(h—8
= -3 (h—8)

St=

8 dh t
:/ —:/ dt
10 \/201578i 0
25
5




4. Ans(15.00)
Ans (216.85 t0 217.00) There are four forces acting on the object; a
normal force N perpendicularly away from the
50cm . o A incline, gravity mg vertically downward, the
iI . Px applied force F in the direction of motion and a
(a) (b (c) static frictional force f before the object begins
to move. Since the object is about to slide along
i .h;=pyH
Pi i Poto the plane, the frictional force must be at its
maximum value, f = pN. The sum of the force
pr (hi — Ah) = p;ih; = poHo components perpendicular to the incline is
Zero, so,
piAh; p'fAhi N =mgcost = f=pmgcosd ...(1)
Ti Te On the other hand, the force components
' parallel to the surface of the incline are
p"il"i = p; : sketched in the following free-body diagram.
i f
f \
pehi Ty 9 .
pi Ti
mgsind
po+ (mg+Mg) /A T Note that the frictional force must make some
po +mg T angle ¢ as drawn because it initially balances
5 . 100g the other two forces on this diagram,
10°+—= 2734« L,
0+ g 273421 F = fcos¢ ..(2)
A for the minimum applied force to get the object
3
10° + #1074 to start sliding, and -
5 200 . _ . _ mg Sin
10° + oo 0F fsing = mgsin® = f —sind) ..(3)
10° +10° 273 +x Substitute eq. (3) into (2) along with
105 +02x 105 294 cosd = 4/1 — sind
s to obtain
2x10° 273 +x
1.2 x 10° 294 F = mgsin0 , [ — —1 (4
sin’¢
273 4 x — 294 x 2 Also substitute eq. (3) into (1) and rearrange to
1.2 find
1 pscos 0 5)
X — 294x2 273 sin ¢ sin
1.2 Now put eq. (5) into (4) to get
F= mg\/ugcosze — sin?0 ...(6)
x=490-273 =217




Ans (33.60) PART-2 : CHEMISTRY
Psolar =M Psun SECTION'I (l)
1 25
=nISlmA:0.1XIOOOXE = 7 2. Ans(B,C)
I W — IE, & IE, gap is largest. W*" stable.
solar attery
25 X — IE, & IE, gap is largest. X** stable.
7 X t = 35 x1x 60—t=33.6min YV o y?
Z—-Z7"
Ans (2.00)
W¥Y* - W,Y,
X*YT - XY
W¥zZ7' > Wz,
X*7z' - Xz,
. e 4. Ans(C)
A (Eo n B:‘Ox) Polymer names are :
dc, = (A) Neoprene
dx
/2 (B) Buna-N
Lol e Py
1 1 P
o A€o (1 T ) (D) Nylon-6,6
1 1 ; dx P.H.B.V : Poly hydroxy-b-valerate is a
C_z - / dC, - / Ba—x) biodegradable polymer
a2 A€o (1 + =5 ) g poly
1 1 1 5. Ans(B,C)
Cq C G,
"3 ! . 2 . (A) Around T = 300 K , gypsum is not
BAE, = C_l + C_2 dehydrated to Plaster of paris
Ans (2.00) (B) Ca*" + Na,CO; — CaCO3 | +2Na"
(nf —x) * =n? ’(f_ x) +y2‘ (D) Li" <Na'<K"<Kb" < Cs" mobility in
(n2 _ 1) x? +n%y? — 2nfx + 2nfx = 0 aqueous solution.
2n%fx — 2nfx = Bn (n — 1) fx 6. Ans(B)
2nfx (n—1) =Bn (n— 1) fx V32 =1, 21, + 21 + 21,
B=2
=21 +4ry + 215 =21 +4 x 02251 +2 x 0.414 1
Ay 2Ad AL
— x 100 = —— x 100 + — x 100 =
y q 0 V2a=4C
-3 -3
_ 2x5x107" x 100 n x5 x 1077 x 100 Fraction occupied = 3.728 r¢ — 07609
5x 107! 250 x 1073 V3 x 47;
=2+2 =4 . .
Fraction of body diagonal not covered = 0.24




10.

SECTION-I (ii)

Ans (B)
a-hydrogen containing compound show aldol

condensation.  without  a-hydrogen I
7N
compound show cannizzaro reaction

(Disproportionation) Aldehyde show Tollen
test but ketone does not show Acetaldehyde &
acetone show haloform reaction.
Ans (B)

CH,COOH and CH,CH,OH (NaOI)
A) M
x v

Il
(B) CH,COOH and CH,- C - CH, (2, 4-DNP)

J K
x v

I
(C) CH, - C - CH, and CH,CH,0H  (NaHSO,)

K M
v x
(D) CH, and CH,CH,OH  (Na-metal)
L M
x v
Ans (B)
NC
(P) CH013
KOH/A
Isocynide
H
Q) T C-NH, KOBr
H

NH,
D

By Hoffman bromamide

synthesis
O-H
® ()CHCly/NaOH
(1)H"
O-H

@CHO

By Reimer tiemenn
reaction

OH

N/ HSO

OH
N v
=N &CHCN

Aldoxime gives cynide

SECTION-II

Ans (3.00)
In paramagnetic species incoming e enters
into H.O.M.O and they are B,, O,, S,.

Ans (8.00)
Given millimoles of salt/compound
=40 x 0.05 =2 mms
(i) Using Hph (phenolphthalein)
2 mms of HCI consumed to convert only
Na,CO; portion to NaHCO;.
(i1) Using MeOH (Methyl orange)
6 mms of HCI consumed to convert entire
salt to H,CO;.
2

So.  X= 303

=40mL

Y :i:120mL

0.05
Y —X| 12040
v 10

Hence,

Ans (6.00)
AG = A,G° + RTInQ
_ 10__6 _ 6
107712
AGe = (AG)p — (AG )
=150 kJ

8.314 x 600
— + —3 6
AG =150+ 10X S os314 ™ 10

Ans (4.00)
Ag,S : No roasting [Mac arthur forest cyanide

process]

Ans (6.00)
AT;=1%x K

K, =4s’=4x10"°

s=10"°M

AT;=3x2x1072

6
100

Ans (6.00)
(1), (i1), (iii), (iv), (v) and (vii).

The compounds which are more acidic than

water are soluble is aqueous NaOH




8. Ans(1.00) 4. Ans(AB,C)
6 Intersection of line with both the planes are the same
o5 3 —6
= f—
i vy 4 3B2+6(1—2(1)+3 6(12+6(1—2B)+6
X 3 = 2B-1+3(@-2=0=>a=2,p=1.
vttt 9 5. Ans(AB)
o0 o0
I, = / x"e X dx = / x" 1 x e dx
F Y Y v¥¥% 1 0 0
n(n—1 w @ ©
% =15, n=6 =1, = [x“f‘ /xe*"zdx}0 - /{di (x1) /xe*"zdx} dx
From given condition, 9 transition having lesser ’ 0
.. . x" ! * n—1 2
energy and 5 transition having larger energy x=t=>1, = —[2 2} + 3 / x"2 e dx
Initial excited state = 1 e 0
(Transition 2 — 6) S5, = 2 ; ! | P
PART-3 : MATHEMATICS Casel : vom=>, Lfolitn don 9t o,
SECTION-I (i) 6. Ans(BC) AiB  A_B .
-B _,.,C
1.  Ans(AC) We have 2cos 7 €08 — = 4sin 3
f(x) = 2x3 — 15x2 +36x — 23 = f (x) = 6(x2 — 5x + 6) Or cos A—B = ZSin% sin % — cos A“ZLB)
. f(x) has a local maxima at x = 2 and local A-B A+ B
minima at x = 3. Also f(2) =5 or €os 2 = 2c0s 2
Now Y AlB A+ B A+B
2x3 — 15x2 + 36x — 23, if1<x < 2 cos 25 os 2B o AT
2 2 2
_ ; 7
g(x) = > IT 2fx <z 25in7sin? = COS = COS > — sin?sin >
12 -2x, if 5<x<6
The greatest value of g(x) =5 3sin 5 sin 5 = cos > cos >
2. Ans(ABCD) or tan % tan % = %
72 =2 7t BB 27 Now
=22 <ty Z |+ o1~ 2 T T 2 H - 2| A a4 _ 1 s—c_ 1
R e N s(s—a) s(s—0Db) 3’ s 3
(z) o ~2s=3c at+tb+c=3c
|Z“_—Zl ~a+b=2c = a,c,barein A.P.
(n—1)° SECTION- (i)
- \zz—zl|2—|—|23—zz|2—|—...2...—i-|zn—zn71|2 > 11 7 Ans (D)
2 =2 " 2 2
(P)aj; = 1° +j° =a; = aj
3. Ans(ABC) ! 1 J1 ; 1” o !
Tangents to the given parabola in standard form are / /
y=mx -3)+ 2 &y -3 =mx — 2m? @Al =1{3 1 1/3] =0
m
For common tangents 9 3 1
%f3m:372m2 = 2m? —3m2 —3m +2 =10 R)aj = iZ —j? = ajj = —aji
Ihis givesm — 1, 2 and & (S)A]=2 % (3x(-3) - (-2) *4) = (D(-1)x(-3)
—1x4) —4x((-1) (-2) -1x3)=0




Ans (C)

(P) continuity must be checked at x =1, e, 3,

V10, 4/11,4/12,3.5

Further, f(1) = 0 and lim () = lim, sgn (x ~2) x [logex] = 0
Hence, f(x) is continuous at x =1
fley=1,fe)=0
Hence f(x) is discontinuous at x = ¢

X11_)1113+f(x) = x11_1)n7sgn (x —=2) x [log.x] =1

= Xli_r)x;f(x) = Xli_r)r§+{x2} =0
Hence, f(x) is discontinuous at x = 3
Also  {x*} s
x = /10, /11, /12 therefore,

discontinuous

lim f(x) = lim {x*} = 0.25 = f(3.5)
— x—3"
2
Hence, f(x) is discontinuous at

X =3, \/m7 \/ﬁa \/ﬁv ©

1

, 77(sin%+cosi—+\/§)e% ifx<0
Q) f(X)—i

Xl—z (sin,l(— —cost + \/E)e_% if x>0
clearly there is one point of extremum.

(R) not differentiable at x =1 and x = /3

(S) limx? (1 N S {LD
X—>O ’X’

wl (] 1)

o e
C g MBI
X—>0 2y2
gy YD) 1
y—0 2y2 2

10.

Ans (D)
T 1 T P
(P) 5 —cos |cos x| — 5 +sin |sinx| =a
sin”'[sin x| — cos™ ' |cos X| = a
{sin'[sin x|} = {cos '[cos x|} > a=0
sin~! /X +cos 'y/x?—1+4tan 'tany=a
Yy

0<x<L,0<x?—-1<1,1<x*<K2

T T _1
:>x=1,:>§—|—5—|—tan tany = a
—n<tan_1tan <7r:>n<a<37r

2 M ) 2

(R) |sin”'|sinx|| = tan”"|tanx]|

VxER—(2n+l)%,n$I
(a=0)
‘sin_1 \sian =2
sin~! [sinx||=a=a€ [O, g)
(S) sin™! (x*+y?) +tan“\/4yz——l+sec_]x:a

sin ' +y)=20<x+y)<1 ... (1)

fortan "'y /4y? —1 =4y>—1>0
>y€E|(—ow ! U ! 0 (2)
y ) 2 2’ b

forsec 'x=>x>1lorx<1, ..(3)

from equation (i), (ii) and (iii) we get X, y €

b=>a€R.

Ans (C)

(P) Slopes of sides are 1, 8 —6 hence
7 14 7

tan A = g tanB = 7 tanC = —3

centroid is <2, %)

(Q) Vertices are (2, 1), (1, 2) and (-4, —1)

1
Slopes of the sides are —1, 3 hence tan A

3
5

=4, tanB = %,tanCzZ

Also for each of the three vertices the point (1, 1)
gives the same sign when put in the equations of

opposite sides.

(R) for A =—7 lines become concurrent.




SECTION-II

Ans (91.00)
g — n—‘rlc2 + 2 (3C3 + 3C2—|— ....... +nC2)
ntle, 42 (n+lc3) , now use

"Cy 4+ "Cryy = "'Cryy , to get

n(n + 1) (2n + 1)

S — n-|—2C3 + n+lc3 — 6

hence forn=6, S=91
Ans (0.00)

48 = 2025

2025 -45=1980

& Thpos = 2025 + 23 =2048
Hence remainder is 0

Ans (4.00)

2(f(x))* — £ (%) f(x) + (£'(x))* =0

= > =
()
f f
L4 Ty _, SO S
dx \ f(x) f(x)
S 4, dx = lf(x)| = x> b
) = (2x +a)dx n|f(x)] = x* + ax +
N |f(X)| _ ex2+ax+b
Required area — /l‘(zx — e ax = 7-‘/2(2x —1yerdx + /(2x —1yetrdx
1 1/4 _
A= —e¥ X (1)/2 + x| =2 <e—1
1/2 ol/4
Ans (51.00)

The n strings have a total of 2n ends. One boy

picks up one end, this leaves (2n —1) ends for
the second boy to choose, of which only one is

correct.

1 1 1
.'.p: = et
2n — 1 2n — 1 101

>2n-1=101 >n=35I

)

)

Ans (4.00)

R
For equilateral At = > Hence R =38

Now inradius r of ABC is the circum radius for

r R
second A. Hencex; = — = —
2 4
Similarly
_x _R O _x R _ X R
X2 = 5 = % X3 = 50 = ey e »Xn = — = S

X; X, + X3+ ... X, T ... upto o term

= 5—1—5—1—&—1— + R +... upto oo terms
7ttt p

Hence sum of the radii of all the is
R
4

1 -1 -

2
Ans (75.00)

Vertices of the trapezium will be (tlz, j:2t1)

and (tzz, :|:2t2)

. 25
Given that \/(tl2 — 02 + (2t +2t) = T

1
Alsott,=1= t,=2andt,= 5

Ans (2.00)
For one root to be less than 1 and other to be

greater than 2, P(1) <0 and P(2) <0

7 11
Hence p < 3 and p < e which implies

7
P=3

Greatest integral values of p is 2

Ans (5.00)

,§+1§+Cﬁ'2

Now,
—A? +B2+4+C24+AB +C) +B(C + A) + C(A + B)

—50+0+0+0=50=> ‘A’+§+6) =52






