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SECTION-(A)
3. B 4. A
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MATHEMATICS

\MOTION HT-JEE

SECTION(A)

7
C, Q y

AQ= 34242

PQ= 3,2 +4
Let r be required radius

3244 =3+ 22 +r+ 12
V2 +1=r(1+4/2) =r=1

C

f(1), f(3) < 0 for exactly one root
= (2a+6) (4a+48)<0
=>-12<a<-3

C

A A A A
. + —.

s—a s—-b s s-c

A2 s(s—c)+(s—a)s—-b)
s(s—a)(s—b)(s-c)

(a+b)s+ab=2s2—s(@a+b+c)+ab
=2s2-2s2+ab=ab

Fqfy + 1Tg =

=gs2-sc+s?-

Cc

x40 = (= 3) (| x)
log will be defined only when

(x+1)>0 x+1=1 3+2x-x2>0
X>—1 x#0 x2-2x-3<0
(x=3) (x+
1)<0
x € (-1, 3)

so xe (-1,0)u (0, 3)
Case- | When x € (-1, 0)

(X 1)Iog(x+1)(3+2x x? ) (X 3)( )
S5 3+2X=X2=-X2+3x=>x=3

No solution

Case -l x e (0, 3)
3+2x—x2=(x—3)(x)
2x2 - 5x-3=0

2x+1)(x-3)=0

1
X = X 3 No solution possible
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SECTION (B}
D

It passes through a fixed point (3, 4)

slope of line joining (3, 4) and (1, -2) is :%= 3

1
. slope of required line= —

3
equationisy —4 = -%—(X— 3)
X+3y-15=0
AB,C

]
S\

—2ax+a?-1=0

-3<qao,p<4

@ D=0
4a2-4(a2-1)>0
4>0

(i)—-3<a<4

(i) 1, f(=3)> 0

9+6a+a-1>0

a2+6a+8>0

(a+2)(@a+4)>0

ae (—ow,—4)uU (-2, x)
(v) 1.f(4)>0

16-8a+a?-1>0

(a—3)(@-5)>0

a e (—o, 3) U (5, »)

ac (=2 3)

[a]={=2,-1,01,2}

A,CD

Coordinates of O are (5,3) and radius =2
Equation of tangentatA (7, 3) is
Tx+3y—-5x+7)-3(y+3)+30=0
e 2x=14=0 e, x=7
Equation of tangent at B(5,1) is
5x+y—5(x+5)-3(y+1)+30=0

ie. —2y+2=0 iey=1
.. coordinate of C are (7, 1)

.. area of OACB=4

Equation of AB is x — y = 4 (radical axis)
Equation of the smallest circle is (x — 7) (x = 5) +
(y=3)y=1=0
ie.x2+y2—-12x-4y+38=0




AC

A
P4
L
B D C
! BC AD‘1 1.2
EP R R ~ p, 24
o1 b d_c
similarly b oA & b, 2A
1,11 _atb+c 25 s 1
Pr P2 Ps 24 T 2A A T
l+i+i_s—a s-b s-c
agam, "y 0 A A A
_ (s—a)+(s—-b)+(s—c)
- A
_3s-(a+b+c) s 1
- A A r
1 1 1 11 1 1
JR— _+.—_—- — —_— =
Py P, Py K I I3 T
AC
R
1 2 [ 1 i
LI 1 1
H G C
P qQ B4 (12)

Image of orthocentre lies on circum circle. LetAbe
image of H in PQ. which is obtained from

x—3 _y- 4 2(3 4+7)
1 -1 2
Xx=3-6,y=4+6
A=(-3,10)

radius of circum-circle = \[16 + 64 = /80

equation of circum - circle is (x— 1)2 +(y — 2)?=80

58
centoid G = [3 3j
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SECTION (D,
1. (AP, (B)-Q, (C)-Q, (D)-R
23in9—xcos5 sing ZSlng—X~COS X smﬂ
2 2., 2 2 2 2
() 2_4sin? X ginsX T sin 2%
2 2 2

ZCosisin% = 8sinX + sin2x
2 2

( 1+ 4cos’ x~3cosx _ (cosx +1)(2cosx - 1)
) 2cosx -1 - {2cosx-1)
={(cosx+ 1) (2cosx—1)
=2 cos?x + cos X — 1 = COS X + cOS 2X

3sinx - 4sin° x + 2siNXcos X — sinx

C
(©) 2sinx
- 2sinx — 4sin> x + 2sinxcos x
2sinx
= 1 — 2sin?x + COS X = COS X + COS 2X
sinx N sin2x
) COSX__COS2x _ sin3xcos4x
sindx B sinx cos 2xsin3x
cos4x Cosx
cosdx sin4
= — X - 2cot 4x sin 2x
sindx cos2x
2 (A-S, (B)-P, (C)-R, (D)-Q

(A) tanx+cotx+ 1= cos(x+—}j

T
tanx +cotx:cos(x+—J-1
- 77 4

220r<-2
-2<x<0

= equality holds when both are -2

= COS n-1:>x—3—norm
[sz = o
3n 11n 7
e o IZ e 2
= sum of the solutions is Z 2 5 kn
= k=35
(B) Equation of angle bisector of angle A
3x+4
5 y =4 4x;3y = X=ty
Ya x=3
A |
B(3, —9/4)
(3, -4)C 3x+4y=0
4x+3y=0

equation of internal bisectoris x =—vy

since hand k lieon the linex=-y

= h+k=0




©)

x+y=k AB =1

—k
= |—=| 2y -p? =
p ‘(—Zl, p? =1

=4(1-p?)=1 =4p2=3
(0,0
1
P x+y=k
A~___ B
k2 3 3 6
4 — = = — =+ ,J— =+ =
5 3 = k2 > = k=% > t 5
We have x =cost—sint, y = sin 2t
=>x¥=1-y=x2=—(y=-1)
Clearly I (L.R.) =1
SECTION (E)

3

b
Equation of circle is x? + y2 —ax ——2—y =0

Two chords from (a, %) are bisected by x-axis.

Let mid-point of chord is (x4, 0), then equation of
chord will be

XX4 —%a(x+x1)—%(y+0): x12 —axy

Chord are drawn from (a, g.j le}

a b(b 2
axy —§(a+x1)—z[—2-]= X{ —axy

2 2
2 3a a b .
X ——Xq+—+—=0 ..
or Xj - Xi+— g (i)

As two such chords are possible
= D> 0 of the equation (i)

, __a
According to question . 2

360

(i) U=4l=24

(i) Number of ways grouping of two persons

i

equal to 2|—‘21,—2—, =6
V=6x4C,x 2 x21=144

(iii) W="'C1 xBx4x2=24x%x8=192
U+V+W=24+144 + 192 = 360
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In AABC

AC 2b
= —= cosC=—
cos C CD a

B
al2
D
al2
A-rl2
C
A
By cosine formulain AABC
b2 +¢? - a2
cosA= ——
obo and
2 12 _ a2
a“+b“-c
cosC= —————— ... ii
S >ab (i)
from (i) and (ii)
= a’-c2=3p2 . (iii)
b?2+c?2-a® 2b
A = — % —
cosAcos C " 2bo X a
_b?+c?-a® _3p?+3(c?-a?) _2c*-a%)
ac 3ac 3ac
200

2000x6 + 100x° +10x% +x-2=0
aGP.

x((10x%)3 -1

2000x6 + 5 -2=0
10x“ -1
6_
——X“OOOZX 1) _ _2(1000x8 -1)
10x“ -1
 1000x8 — 1= 0 or g = =2
' 10x2 -1
1
x2 =70 which is not given form or x =—2(10x2 - 1)
20x2+x-2=0
_ -1£41+160  —1++161 or -1-+161
40 T 40 40
m=-=1;n=161,r=40 m+n+r=200
9C, = 126.
2
Let2"-1=q
1,dy, dyy e , dy are
1,2,22, ... 2n=12q, ... 2n-1gq
respectively.
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_@ =N+ _ 2" -nE@Y) 2"

.20
Let sina = K sin® 5 =cosa=K cos® >
But sinZo. + cos2a = 1
. g0 0
2 sin® = +cos®=| =
K [ g veos® ) <
1

[sin6 9 tcose?
2 2

2 2 2 0 0 2
Again sin® a+cos® a =K3 [sin2 >* cos? —} =K3

= K2=

- n—1 ~ /A0 n-1y ~ ~n-1 2
g2 2" -nE2") 2
, _ 1 _ 1
191 - 17 1
Members of club A who agree to merge = x [sinﬁ 9 ol o) AIE
Members of club b who agree to merge = x + 1 2 2 (5"12 5) J{COS?‘ EJ
Member of club C =y
2x +y =23
Total fight _ 1 _ 1
F=x(x+1) +xy+(x+1)y . (i) - 1 1
= X(x+1) +X(23-2X)+(x+1)(23-2x) 1-2sin20|° 1.3 2.3
= —3x2+45x+23 " PRI
2301
maximum value of F is T3 2 =191.75 2
maximum No. of fights = 191 = 1 T = 1 - = [_2_}3
1 1 m
. 1 3(m2-1)[3  |mP°
—_— + —
4 4| 3 4
. sin® 2
Iftano = tan® < = SN _ 2 - K(say)
cosa 39
2
PHYSICS
SECTION - (A) 4. A
Cc
. SECTION - (B)
vV =V,i+awsinot| +ancos otk 1. C
R d’a 1d°F 1 kd®k
dr G on ST ok @ mde mlo ar
E:v,r—ro— i+aj+ak
SR I _k a 2]
r=aj+ak, |r|=av2 il (a—ag)
AC
B AB
E ,=e cAT?
R 3 R 17 S 1
C=C,+—— =R+ = =2R E,=e,cAT,’
1-x 2 2 : C
givenE, =E,
Q=nCAT=n{2R) (3T)=6 PV T
T, = ? =1934k
B = =
When the block displaced towards left it executed ATy = 7ET2 =h, =3,
. ; ; o r—A, =1
SHM under action of springs on right and when itis 2 ot _
= 3, -2 =1

on right of its intial position then it executed SHM
due to the springs on left.
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1
= A= Ellm. 7\.2= 1.5 pm




AB
speed of the pluse

coefficient of t

= Coefficient of x 4 m/s —ve direction
at t=0
8
Ve = Ymaxatx=0
8
y= “2‘ =4 m
A
du .
F=-—— =-8sin 2x
dx
F
a=-— =-8sin2x
m

for small oscillations sin 2x ~ 2x

ie., a=-16x

since ax-—-Xx

Oscillations are simple harmonic in nature

_ X 2 on fiz_
a 16

SECTION (D)

(A)>Q;(B)—>P;(C)>R;(D)>R

(A)>RS; (B)->RS; (C)-»PQ; (D)>RS

SECTION - (E)

60°
a

g
With respect to point O, the bob has two accelera-

tions 3 and g at an angle of 60° as shown.
Net acceleration of bob

MOTION NT-JEE
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= 4= \/az +g° +2agcos60°
g g1 7
2
=2 7Y I P R
\/(2) e g(zj(zj g\/;
14 2¢
= 27 |— - 27 ’—
T \/; =T ﬁg
=7

5 m/s?
Hint o of the rod is zero.

Ao
A
2v :TTU 2v
C4
Ca
Inthe figure C, and C, are | C of two cylinders. In the

absence of slipping between plank and cylinders,
points A, and A, have same velcoity.

2mls

2v v
Angular velcoity of larger cylinderis — )
2R v
- @R 5L
4
-Cﬂx tan37°=v
dt
dr_4v
d 3
p=0
X =64
Let m be the mass of the beads
By energy conservation
mgh = 1mv2 +lmv2 i
gh= 2 1 2 2 (I)
Vi_4
and v, 3 (i)
v 442 v, - 32
5 5
2
KE= - x100x 108 x =64 x10°J

25
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(-3

5
Q=nCpAT=2x —2—R(3OO)=15OOR

Yi _nrTIPL
Vi pf
=nRTIn2=1200RIn2
Q=W=1200RIn2
Forprocess CA

Forprocess BC W =nRT In

Impulse = change in linear momentum K 2nRT
Change in momentum W= deV = J‘? K dT =_2nR (300)=-1200R
600

= J(mv)? + (mv)? + 2(mv)(mv)cos8 =_900 R—- 1200 R=—-21100 R

A n _ 600R +1200RIn2 -1200R
= 2mv S'”[gj 1500R +1200R N2
=2x1x2x1/2=2 21

=l = x =21
12In2+15
21
ForprocessAB T,=300K, T,=600K
W =nRAT=nR(T,-T,)=300nR=600R
CHEMISTRY
SECTION-(B) _
D NATA=NgTg
(10 =x) x 500 = (2 + x) x 250

A X=6

The basicity order will be inversally proportional to
resonance stability of lone pair.

88¢g
CO,
10 Litre

Thermo state at 500 K Thermo state at 250 K

20
No. of mole of H, in flask A = - = 10mole

88
No. of mole of CO, in flask B = Vi 2mole

Now pressure of Gas in flask A
PV=nRT
P,x10=10xR x 500
P,=500R
Now pressure of Gas in flask B
Pgx 10=2x R x 250
Pg=50R
Because flask A is on higher pressure that's why H,
will flow from flask A to flask B.
Let suppose x mole of H, move from flask A to B.
So mole of H, remain in A
= (10— x) and total mole in B = (2 + x)
Now after opening valve pressure of both flask be-
come equal.

Composition of Hy in B = gx 100 =75%

A

K. = [CO,] = 0.05 mole/litre

so moles of CO, = 6.50 x 0.05 moles
=0.3250 moles

CaCO, = CaO0 + CO,
1 mole of CO, =1 mole of CaCOj4
0.3250 moles of CO, = 0.3250 moles of CaCO4
=0.3250 x 100 gm of CaCO4 = 32.5 gm of CaCO,

SECTION - (B)
A,B,C,D
Active Hydrogen takes part in tautomerism.

A, B, C

Due to back bonding in vacant d-orbital of
Siby N, (SiH3)3N is weaker base than (CH;);N
Due to hydrogen bonding KHF, give K™ & HF,~ions.
In H,0O, due to Ip —Ip repulsions, O — O bond length
is more

In PCI,F 5 all bond dipole moment not cancels out at
equatorial position
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- —

WN O

&

M OTiO N nres

B,D
Given K, <2 therefore incaseof Band C

_2x4 4
cC” 6 3
and concentration of PCl; and Cl, together will de-

crease or increase as reaction can go in the forward
or backward direction.

A,B,D

(Vrms )Nz = (Vrms )02
3RT,, [3RT,, T, To,
MNz Moz MNz Moz

ThenV,, and Vmps is also same

— F’Nz'\/lm2 _ I:)oz Mo2
“TRT, | % RT,,

if PNZ = P02 then sz = dOZ

B,D

SECTION-(D)
(A)—>$S; (B)>(P); (C) > (Q), (D) > (R)
More active Hydorgen, hydrogen bonding give more
enol content.
(A-R; (B)-(S); (C)—HQ); (D)-(P)

SECTION - (E)

6

16

For n = 4, there are four subshells with /=0, /=1,
/=2, /=3, designated as s, p, dand f.

Subshell m values Number of orbitals
21+ 1)
S 0 1
p +1, 0, -1 3
d +2,+1,0, -1, -2 5
f +3,+2,+1,0,-1,-2,-3 7
Total 16

That is, there are 16 orbitals in the shell with n = 4.
21

Let the wt. of SO5 be x gram therefore the wt. of
H,80, will be (0.5 —x)

S04+ H,0 — H,S0,

x/80 x/80
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(0.5-x) x

_—_
98 80

2NaOH + H,S0, — Na,SO, + 2H,0

total moles of H,SO, =

Total mole of NaOH used = 2{0-5—X X }

+ _
98 80

=26.7 x 0.4 x 1073
= x=0.1031

0.1039

% SOj = x100 =20.72 %

0.512 atm
If S, is in gaseous state, we have

Sg(9) — 43,(9)

<
Initial press. 1 atm 0
Press. at (1—-0.2)atm (4x0.2)atm
equilibrium

= 0.8 atm = 0.8 atm

(Ps, )’ 4
K, = —2 - 08 4512

Ps, 0.8

18 cm
Pom

P, =75cmof Hg,

20.4 x1
P,=75+10 + —15—%3 = 100 cm of Hg

= 75%x24=100xx
Xx =18 cm



