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MATHEMATICS

1. C
2 2

X
Let ellipse —2+Z—2 =1 & circle x? +y? = a%e?
a

radius of circle = ae
point of intersection of circle & ellipse

x2 +y2 = a2e?

2 2
Xt st =a?e? (3\/ 4+e2-1,3(e2-1)j
a‘ a‘(1-¢e%) e e

Now area of triangle

%«/e“ +e? -1 2(1~e2) 1
—;- ae 0 111
-ae 0 2

=30

2 (1-e2)(2ae)
e

30 17
or a®(1-e?)=30 = 1—3—2 a=—

2 —_—
then 2ae= Za]’a 230 =13
a .

2. B
4 - _ 3
cos (2 sin~! (tan (sin~' x)) = 7
i1y = $an=1
sin~'x = tan
1-x2
X
tan sin~1 x = > . cos 2sin~1 %
1-x 1-x2
2
X
=1-2sin? |sin—=— | =1-2
( V1-x 1-x
1-3x2 3
T2 "2 o 4—12x2=3(1 - x2)
. 1
i.e. 9x% =1 Xx=t 7
Number of solution =2
3. A
m 12 T
Sample space = 1 - Z(EJ =1- Ty
1ny (1,1)
Q‘/ 1 »X
1_m
_ 2 16 _ 8-m
PA) = 1~ 16-n
4, C 16

tan2x — 2tanx + 2 = gsec’y
(tan x — 1)2 + 1 = 5sec’y
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y¢(2n+v1)—g—

Since sec?y > 1
: (fanx-1)2+125
(tanx-1-2)(tanx—-1+2)>0
tan x < -1 or tanx=>3
tanx<-1 or- tanx =3
tanx ¢ (-1, 3)
X ¢ (nn—%, nn+tan‘1(3)j
5. A B CD
/2 @n-1)
sin(2n - 1)x
S, = I-——-— dx ... i
n sinx ®
nl2 (2n+1)
sin(2n +
CSpes RIS |
n+1 J sinx ®
. Sn + 1 - Sn =
nl2 on+1 in(2n - 1 n/2
J‘sm( n+f)-sin@n-1x g, 5 Jcosan =0
; sinx
oo Sp+1=S, L (iii)
=similarlly S, ., =S, 1 = $,7S,4,1=8,+2
w2, 2
- Now Given V, = J' (S'_””XJ AX (V)
J sinx
Ve 1=Va=Spe1 0 (v} (from (u)
n+1—Vy=S, (from (iii)
Vi1 =Vp* S,

similarlly V, , 5 =V, 1+ 8,42
Vn+2=Vn+1+Sn

_24 _abc _ b¢_bcb_b®
2Ra ¢ 2Rc 2R
Hence LHS = % (a2 + b? + c?)

= 2R (sin2 A + sin? B + sin? C)
=2R(2+2cosAcosBcosC)=4R (1+cosAcosB cosC)

al=2A = ¢

7. ABCD

[zl =1, ]z5] = 2

A 1Z4] = 2[z,ll < |24 = 22| < |z4| + 2 |- 25|
[1~2(2) <zq =22y < 1+2(2)
3<z4 -2z <5

(B) 24] = 25| < |zq + 25 < |24 + (2]
M-2z|<|z,+2,|<1+2
1<zy + 32, <3

©) lI1Z41l = 3lz5ll < [z 32| < fz4] + 3| 2]
5<lzy-32z))<7
D) lz4} = 12oll < J2q = 25| < 2| + |25]
oo 1<z4-25<3
8. AB,D
dx 1dy vy

—_— = 2,2 - _
dy =Xy XYy = 2 =

o




1
Let— — =t
X

L dx = dt o t=y3
or —5 dx = or 77 +yt=
J‘ X2 dy y y
y dy 2
LF.=e eV /2 or e¥12 2 y3ey2’2dy+c
2 ' 2 2
oV’ /2 =y2ey 12 _og¥?12 &

or t

1 —y2 1
or—;=y2—2+ ce™¥/2 or — =2 -y2 + co¥?/2

9, B
1 4n t
sint sin
1+t dt=a = J.mdtt—% 2+2u
0 47-2
1 . 4n-2+2u

sin
2

4n+2 (4n—-2+2u)

2du

1
2sin(2m —1+u) sin{u—1)

= _[ du= du
4-2u : (2-u)

Nowletu—1= ~t
1

sin(-t) mtdt
..-(2 t+1)( 6[ (1+t)
10.  (A)—>(S), (B) > (R), (C) > (P), (D) — (P)
(A) Both the conic are confocal, so they will be or-
thogonal

o (&) (2 (1) ()

T .. T
Z=C0s—+isin=
(C) Let 7 7

zZ7+1=0

cosEacosTacos =Mz o o L) M os s L
7 7 7 2 2) 2 3 5

4+ZG+ZB+Z‘IO

2z°
142+ 2%+ 8+28+20=28+24- 23+ 227+ 1
=8-S+ -B+22-z+1+2°

1+z +Z

= +2°=2°
z+1
(D)Leta=1-x,b=x~y,c=y—zandd=zthen

1
a+b+c+d=1anda2+b2+02+d2=Z

y (8 —d)?+ (b~cf? + (b-dP+(c~d)?=0
=d

= (@~ bz) * (

y_z 21
2 4

The distance of the plane 4x + 2y + 4z + 7 = 0 from

(3 1 1j 3+1+1+7

the point 2'2'3 5 "

X

I

—-C
=b=
3
4’

=2 units.

1.
(A

12,

X (b+

(A) > (S), (B) > (R), (C)—(Q), (D)—(Q)
o, B,y,8areinGP. (r>1)
oa+tp=-p;y+ts=-g
of =2; y6 =32
a(l+n=-pa(r?+r)=-q
a?r=2; arl.ar =32
5

a=i1;—r—=16:>r=2
p=t3,9=%12
Roots are 1, +2 and +4, 8. = 16
coefficient of T,, T,, T, in AP.
ie. 2nC, , 2C, 2nc3 in A.P.
2. 2nC _ZnC +2nC

). 2”C1+2"Ca ,. 2 ,2n-2
TET g, ™g, TST 13
=>6n-3=2n°-3n+4=2n-7)(n-1)=0

7
=>n= ) orn=1(n=1Iis rejected)

A>0andD=b?-4aca,b,cel

for b?x2 — Ax—4ac =0

D = A? + 4(4ac) b? = (b2 + 4ac)?

Since D is perfect square so the roots will be rational

A +(b? +4ac)

and equal to
202
_ b? - 4ac + (b? + 4ac) - 1 —4ac
202 ' b?
dx :J' dx_ J-SQCZ—)—(-.ldXZtani(-'FC
1+cosx  J2c0s2x/2 22 2

.. fis a polynomial function > a = 1.

Let the ellipse X2 + y2 1
| — S—— =
Y a2 2

xcos6  ysind
-+

Equation of tangent =1
Ay b
(—acose,bsine)//\\(acose,bsin9)
/ 0o, 0) \A'X
y=-b

wheny=-b
XCos®6 . a(1+sin )

-sind=1 frey X = ————-

cos 6

. 1 2a(1+sing)
f | = — —_—
Area of triangle A > X 050

j_) a(1+5sin0).b(1+sin6) _ ab(1+sine)?

sin® sinBcosB sindcos®
AsinBcosb

1+5sin% 0 +2sind

Area of ellipse (8) = nab =
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A sinfcoso 15.
"™ 1+sin20+2sin6

S5 =

. L dd .
For maximum or minimum —— =0 =>sin8=

do 2
1,8
So S=7A 2 7 2 . 80 maximum area of ellipse =
T+—+1
4
RA9\/§ $g. units

Limit '09sec(x/2)COSX |, ¢ncosxénsecx

Let h(x) = f(x) f(x)
graph of f(x)

from this graph f(x) is zero at atleast four places and
f(x) is zero at atleast three places
hence h(x) is zero in atleast 7 places
hence h'(x) is zero in atleast 6 places.
h’(x) = g(x) = 0 has minimum 6 solutions.

e X0 logsecx C0S(x/2) ~ x>0 tnsecZincos> 16 0
2 2 fla—x)=1f(x), gla—x)=—-g(x)
) 3h(x)-4h(a—-x)=5
a a
= Limit ¢ncosx Using L-H rule [f(x)g(x)h(x)dx = ff(a—x)g(a-x)h(a—x)dx
tncos— 0 0
a
3h(x) -5
- [foor-aoa 22 o
2X 4
Lim %% 3 éncosx 0
=4 M — - Again applying L-H rule 5 5
fncos = -ZJf(x)g(x)h(x)dx+zIf(x)g(x)dx

0 0

cos> y 5°
_glim SNX 72 g % J-f(x)g(x)h(x)dx:zIf(x)g(x)dx ()

X7 cosx sinf 0 0

a a a
. [foageoneaax = [fa-xgta-xjax = [foe-goayx
-y
0

1
14. Let B(x4, y4) we know X1 - 1 and

h+x,+k+y, =0, thenx;=-Kk y;=-h
SoB(-k,—h) A

0 0

a a
=~ [roggoax - ffoagoasx =0 ..qi

fromY(i) to (if)

Jf(x)g(x)h(x)dx -0
0

1+X n 1+2x  p 1+ 3x
-n +'C - +...(n+)terms
Yo~k 1 17.1-"C4 Tinx 2 (1—nx)? > enx)’ (1)
Let C(x,, y,) and we know xo—h -~ 79 and y, + L ey . "c,  "C "C,  x
k = 9(x, +g) by solving Trnx (rm)? (e @emon 1 nx
9k —40h 9h + 40k 2"c, 3"C
X, = Y, = ey 22, S ..nterms|=
2 41 2 41 { 1 1+ nx (1+nx)2
. 50h + 40k 1) nx -1 -1 1 - 1
Line through BCy +h = (*50k—40hj (X + k) (1—””)() —1+nx[" Co-" Crimrs +" Cz'(1+nx)2 — e
5h + 4k 1\ nx 1\
' = + = 1= - 1- =0
(f.g)liesonBCsog+h= o — -(f+k) = (g+ ( 1+nx) 1+nx( 1+nx)

h)(5k — 4h) = (f + k)(5h + 4k)

Solocus of A, (g + x)(By—4x)=(f+y) (bx + 4y) > 18.
4x2 + 4y? + x(5f + 4g) + y(4f - fg) =0

= Sum of coefficient of x2 and y2 is=4+4=8
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dz _1 sec?x/2 1

dx 2 tanx/2  sinx

dx dz dx sinx dz
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2 2 19. giveno+p=p,;, of=—-p-c
%(%:—cosecxcot x—j—%nucosecx%.j—)z( aB=—(a+B)~c = oa+B+tap+1=1-c
2
d2y dy d2y o +20+1  BT+2B+1
— =_ — + 2x —= a+NHP+)=1-c.—5———+ 5 - _;
) cosec x cot x o +cosec? x 2 ( B+ 1) Zrzarc plroprc
d? d
g a——%— + cot X _d% + 4y cosec? x = 0 or _ (o +1)2 . (B+1?
X
& (@+1)% =(o+DB+1)  B+1% =(x+DB+1)
- = _ 2
cosec x cot x 4z 4y cosec” x ) o+ 1 , B+1 ot B+1 _,
dy ,. d?y d¥y (a+D)-B+1)  B+N-(a+1) a-B B-a
= —cosec cot x —— + cosec’Xx —5 of —5 +4y=0
dz dz dz
PHYSICS
20. D i xBv _ Bv
AN § 2MX+42X)  x(1++/2)
26. AB [T
R For (A) T = mg ——]A
COM of bath half ring portion will lie at a height — mv? .
n For(B)T=— £ el
from ground and com of both rods wili lie at ground, o,
below the com of rings = mar []e
2m 2 = -9
mo<r=mg o= T (1)
2R 2
xr 2R R 1 1 \F mgr
h hyy =—12, h,,, =— = — 2 = —=(m) = | =——
n = Ny =—/2 ey =— ] K.E. of system SMaVA 2( )[ ; >
2m (C) Tension is cenral force on A, so angular
21 A momentum remains conserved.
When current flows in any of the coils, the flux linked
with the other coil will be maximum in the first case. B,D ,
Therefore, mutual inductance will be maximum in
case (a).
22. D
23 D -
24. AB Assume both are sliding w.r.t. platform
 is just the angular velocity of circular motion and <__R_ gk
is equal to V/R. mia<—r =T
Att=0. positiion and velocity of particle is shown in um1g\ R >umy,g
figure. m.-g+R=m,a
x =R cos (ot + ¢) Hng R*mza
v=-oR sin (ot + ¢) HMyg—R=m
t=0,x=0 H(m1+m2)9=a:ug
0=Rcos ¢ my + My
Or(l):g or _3_7}_ R=(png—-ung)=0
; 28. A,B,D
Aslo, att=0,v=—o Rsin¢ = o
But from the figure it is clear that velocity is positive ray (1 2, uqdergo T'I',R' atofacg A,C at£30
att=0 . 30° > i_since sin 30° > sin i
3 Lsini,=1Mu=12>1p=pu=2
- ¢ has to be = for ray (2) refracting angle is 30°
2 . Asini=psinr=i=90°
25, AB,C forray (2)i, +i,=A+38
=B B x x 90°+0°=30°+3
AN~ =3=60°
q 2‘?‘/5 (2 forray (3)i,+i,=A+9%
Jdb_2xdxp xg d@y) =i, = 2i = 60°+120° = i, = 90°
dt 4 dt 2 dt

<?c>

M OTiO N i

{Where Faith Counts the Success)

394 - Rajeev Gandhi Nagar Kota, Ph. No. 93141-7482, 0744-2209671
WwWww. motioniitjee.com

email-hr.motioniitjee@gmail.com



29,

31.

30.

(A)—>PR;(B)>P,R;(C)>Q,S; (D)->P,QR,S

(A) Spegd of charged particle cannot be changed by 11 1 1 1 22 - 1)d
magnetic force because magnetic force does no 55 C. wA oA TR AT A oA
work on charged particle. Only electric field in case 2d  2°d 2%d 2™'d
(P) and induced electric field in case (R) can change
speed of charged particle. _ oA
€q n
(B) Magnetic field cannot exert a force on charged d2" -2)
particle at rest. Only electric field in case (P) and ’
induced electric field in case (R) can exert force on q
charge initially at rest. ' u=+2aRm/s
In case (R)after the charge starts moving even the > c
magnetic field can exert force on charge. 33. +q K R
(C) Acharged particle m\can move in a circle within < =
uniform speed due to uniform and constant magnetic x=2aR
field in case. Even within a region of non uniform
magnetic field, at all point on a circle field may be ka ka _,
uniform for example on any circle coaxial with a x R
current carrying riong. q
(D) A moving charged particle is accelerated by Q"-;R
electric field and also accelerated by magnetic field
(provided v is not parallel to B.) dg'  gR gR
e " V2eR
Component of velocity along the direction of B and q
perpendicular to B are = ——
V,=Vcosb, V, =Vsinbd V2a
Now the path of particle is helical. So for minimum
time, particle should reach P while rotated by n = 34. Prism should be kept as shown in figure
radian.
t=1m - 3
So 9B (1)
In the same time particle should cover a distance L
along x-direction. Y,
L i “8=A(u-1)
So = Vcosh -...(ii) mean refractive index for crown glass
H_mvsine . 2mVsing p, = Fee ke
Here 5 9B or _——qB
: : Heg + Her
_ 2mVsin6 forflintglass pg = ————
So q= ~—HB .. (iii) o ) ( 12)
— = e' “ ——
, nH 1 mH He F
i tan®=— or 6 =tan™ — ' 4o
from (i), (i) and (iii) oL or oL o'= 4
Volume inside liquid F F, Weight of
body
1 o n 5 7 2 7
(p) 3| = (2H) ’““(5} H 15 ™ eg 12 P9 3™ g P= 3P
2 s 2 2
(@ 3 3 H°peg 3 ™’ pg 3™ pg P=p,
G 41 0 4H p g 8H p g p= %"
(s) nH? 0 nHe p,g 2H p g P, = %0

@
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40 n . mgn
- =40 - mg(£/2) =i, =i/ Iy =—
35 W= Vpog =40- 5= % p g 9(e/2) =iy 5 il = "
W - Vp,g =40 - 40(1 - p_0] +Vp,g = 30N 38. Just before collision velocity of the particle is
v v? = ([130g)? — 2g¢ = 128g¢
36. 3
AN OAN? v =,/64x29¢ = 8,/29¢
—==AN+ 2= N=3N,itt—>ow ' . .
dt e = 1/2, after 1% collision velocity become = 4,/2g¢
37 oF = i,dx Ho iy B) oo dF after 2" collision velocity become = 2,/2g¢
) - 27 X . X
b < > — after 34 collision velocity becomes = ,(2g¢
[ ax el Le :
df-['zdx 2 ] P & i Q 2ot < 35t
, Al =0 So, no circular motion,
mg(¢/2) = i, L2, Idx
27 ;
CHEMISTRY
39. B 45, A C,D) H H
We have, In Benzoquinone o-H
b T - v present at sp?-C. Sonot O O
~mix_ —mix. 94 _ f mix . = show tautomerism.
t02 M02 = 204 32 . Mmlx 34.921. 46. Bv c H H
As the mixture contains 20% (mole %) of x, the The pressure of NH will decrease due to addition of
molar ratio of O, and X may be represented as 0.8n CO, (backward, shifting Le-chatelies's principle. The
+0.2n, n being the total no. of moles. pressure of CO,, will be more than 0.1 atm.
32x0.8n+my x0.2n 47. B, D
mix = e = 34.921 LN
n R — Cl—————more reactive
. M, (mol. wt. of X) = 46.6. sp°C 4 localised
N o
40 D Ar — G-, less reactive
' Q. <K spC ¢ delocalised
01 x [OHE]pZ < 1_52” x 10-11 48. (A-P,Q,R, S (B-P,Q,S (C)-P,S (D)-S
[OH2 <12 x 10710,  [OH]<1.1x 105 49 (A-QS (B-R (C-P (DF-P
pOH > 5—1log 1.1, pCH > 4.95 .
14—pH>4.95, 14-4.95>pH 50.  50.31% ,
9.04 > p so maximum pH = 9.04 Since HC! will react only with Na,CO5
1 c . m.e. of HCl= m.e. of Na,CO, = 8.96 x 0.1 = 0.896
42' B . m.e. in 100 ml solution = 8.96
- = = 8.96
Ps=210-120 X, Pj =210-120x 1= 90 moles of Na,CO, = x 10-3 x 106 = 0.475
PE=210-120x0=210 0.475
43. ABC,D . % of Na,COj in the mixture = mxmo =50.31%
In benzyl amine lone /p localised but in aniline, 51, 64
benzamide, urea and formamide ¢p delocalised. So, 22.4 L of gas = 1.00 mol of X,
these less basic than benzyl amine. 5 1 X
44. A, ROZ NO, 56.0 ml of gas = 52400 _ 200 - 2.5 % 10™ moles
5 2MX, - 2 MX + X,
Br./Febr One mole X,, comes from = 2 moles of MX,,
G - 2.5 x 107 moles X, comes from
Br® Br =2 x2.5x1073=5.0 x 1073 moles of MX,

—Mand -1 of NO, group

—NO, group is meta directing and deactivating group

ed is more at meta than ortho and pera positions.

Molecular weight of MX, =

1.12 _1’|20_224
5x1073 5 9

&
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52.

53.

54.

@ MOTiON IFT-JEE

0.72 =ZZQ_144
5x103 5 9
Atomic weight of X =-224 — 144 = 80

Atomic weight of X =224 — 160 = 64

Molecular weight of MX =

76.83% B and 23.17%C

% of B = l— x 100
Ky +Ky
1.26x10™4
(1.26 +0.38)x 1074

Ky
% of C = Ky + K, x 100

x 100 =76.83 %

3.80x107°

(1.26+0.38)x 1074
—0.7406 volt.
The e.m.f. of the cell is given
E- 2.303RT Ioggi _ 0.0591 Iogg—z—

- nF Cq 1 Cq
where C, and C, are the concentration of H* ions in
0.5 N HCland 0.1 N NaOH respectively.
C,=0.5x0.87 = 0.435 mol/L

Ky _1.2x107"

x 100=23.17 %

C,= =1.333 x 10~13 g ion/L

2% Coy 0.1x0.9 g
0.0591, 1.333x10713

= | =0.0591 x (~12.5326

E Tlog = 0.0591 x (=12 )

E = - 0.7406 volt.

0.368

Let the number of moles of CH, and C,H, be x and
y respectively.
CH, + CoH, + Oy ——> CO, + H,0
x moles y moles
Applying POAC for C atoms,
1 x moles of CH, + 2 x moles of C,H,
=1 x moles of CO,

x + 2y = moles of CO,
As no. of moles o pressure at const. temperature
and volume.

no. of moles of CH, and C5H, _ 705
no. of moles of CO, T 964
X+y 705
or X+2y ~ 96.4

y .
x4y - mole fraction of C,H, = 0.368

{Where Faith Counts the Success)

55.

56.

57.

0.92 M
Q=96.5x 0.3 x 60 x 60 = 104220 C
104220

96500 °J

104220 C deposite

= 1.08 equivalent of Ni2*

Neq Of Ni2* in solution = 0.5 x 2 x 2=2.0

Neq OF Ni?* left =2.0 - 1.08 = 0.92

Moles of Ni2* left = 0.46

Hence 0.46 moles of Ni2* are left in 0.5 L solution.

[+ Neq (NIZ*) = moles of Ni?* x 2]
0.92 moles of Ni2* are leftin 1 L solution
So, molarity = 0.92 M

9.6
100x0.75
Neg of NH,OH = 1000 =0.075
100x0.25
Neq of HCI = 1000 =0.025

Neg of NH, Cl formed = 0.025

Neg of NH,OH left=0.05
Thus the solution now behaves like a buffer

_ [Salf]

pOH = pK, + log _—_[Ba se]
.025

=4.7 + log 005 4.4

pH=14-4.4=986

0.18 M

mg(OH), (s) == Mg?* (aq) + 2 OH~ (aq)
Ky, = 1.8 x 1071

Kep = [Mg?*] [OH-]8 =1.8 x 10~

[Mg?*] x (1.0 x 10752 = 1.8 x 10~

[Mg?*] =0.18 M
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