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MATHEMATICS

Section | 4. A
1. B [X]+ J{x} x<1
Tn=(n+1)(n(2;o+1)(nw2+1) , fx) = 1 x>
T,=(n+1)(n*+1-n) Tp=n"+1 [x]+{x}
n(n+1) 2 Consider the function f(x) is the interval (0, 2)
S, =T =3(P+1)=|—5—| +
Jx 0<x<1
2. B _ 1
f(x) = — 1<x<2
1+cos?t 1+cos?t T+(x-1)
= — = 2 - x)f((2 - x). i
I, Jx f(x(2 - x))dx j (2 - x)f((2 - x).x)dx f(1)=1 im =1
sin?t sin?t
continuous at x = 1
b b lim f(1+h)—f(1)
v +\ — m
[uSe jf(x):jf(am—x)dx} P =n0 h
a a 1
! _dim g2 tim =
=201y O 7 =1 Hence (B) ho0 —— —— " h>0 4, p2
2
3. B F(1) = h"Lno f(1—h)h—f(1) _ h|i_n)10 v1-h -1
Given S be the area of square with vertices - h
0(0,0),A(1,0),B (1, 1), C(0, 1). _gim Y1
Let PQRM be the quadrilateral with vertices T ho0 1—h+1 7 2
P(p, 0), Q(1, 9), R(r, 1) and M(0, m) O f(x) is not differentiable at x = 1
and sides MP=a,PQ=b,QR=c,RM=d Section Il
Then a2 =p?+m2 1. AB
b?=(1-p)* +q?
c2=(1-qp+(1-r)? 4 1 1
T_=tan™! =tan~ tan™"
AY n = @an [4['\2-‘1-3] n2+7 an 1+ 2_1
R, 1) 4 4
(0,1)C B(1,1)
33
0, mM Q1. q) = tan~"1 2 . 21 = tan_1(n+%j—tan_1(n—%J
1+[n+j(n—j
2 2
> 13 11
@ P (pv 0) A X T1 = tan ——tan -
d?=r2+(1-m)? 5 3
i a2+b2+c2+d2=p2+(1-p)2+qg2+(1-q) T, = tan™’ E—tan‘1§
+r2+(1-r2+m2+(1-m)?
=2[p?+q?+r2+m?—p-q-r-m+2] 5
T,=tan"! ——tan™" >

o3 oo (A

0 a2+b2+c2+d222 1) S [n+lj_tan—1(n_l]
also, since 0 < x <1 n 2 2
g x2 <1
O a’<1,b?<1,¢2<1,d%< 1 ane M) tant 1
0 a?+b2+c2+d2<4 ... (2) Sp=tan™ (M5 )N 5
from (1) & (2) we get - 1
2<a?+b2+c2+d2<4 S, =5 ~tan o
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h2
a2

+

O

K2 2k

a

AD
AB = BC,
According to question
k? =PM x PN
AY

|B(0.b)

0 —t—s=—+
2 h2 b2

2
1=0 or h2+ k2 + 287

2

%t
b

2 2 2
-(5—1j MK

Locus of P is x2 + y2 + a2=0
and from (

2Kk

b

1),
h2

x2 1

O Locus a_2 - (—2
O Locus of P is circle or hyperbola.
A,B
N a>b > cand given equations are
ax+by+cz=0
bx+cy+az=0
cx+ay+bz=0
For non trivial solution

abec
A=|b c a

cahb
3abc—(a®+b3+c3)=0
atb+c=0

=0

O

c
one root of Q.E. is 1 & other is a

a>b>c&a+b+c =0

c
a & ¢ must have opposite sign 3 <0

k—-a2=0 5.

Lt

x—0*

Lt

X—>n+1"

A,D
Glven, 343 +52"*1=a+p ... (i)
.o 0<B<1
Let B =343 =52+ (ii)
O 0<p'<1

From Egs. (i) and (ii)
G+B_B'=(3\/§ +5)2n+1_(3\/§_5)2n+1

— 2[2n + 1C1 (3\/5)2n 5420+ 1c3(3\/§)2n—2 (5)3
52n + 1]
....... 2n+1
a+pB-p'=10I
But -1<B-p'<1
B—B'is aninteger
B -p=0
a =101
o divisible by 10
o is an even integer.

(o +B)?=[(33 + 52"
= (52 +304/3 )20 +1

O Ooogood

=22n+1(26+15\/§)2n+1

O

(a + )2 is not divisible by 22n *+ 1,

B,D

S

a+ (sin1-1)x
y =f(x)
y=b+ (sin1-1)x

|hn'+1

Clearly f(x) is periodic with period 1,
it is sufficient to consider f(x) in (0, 1)

f)=1: "t () =sin 1
Also f(x) | O f(x) <1 hence least value of M = 1
Lt Lt .
wont fX)=1:, 5+ h(x)=a+(sin1-1)n
_sin1 Lt

1+ h(x)=b+(sin1-1)(n+1)

f(x) = "1 " non+

From graph itis clear thatb<n + 1 —nsin 1

1.

anda=n+1-nsin1
Section lll
(A) - (Q), (B) - (P), (C) - (S), (D) -~ (R)

(A) Equation of the circle is 2x2 + 2y2 — 2 V2 x- y=0
Let (a, 0) be mid point of a chord. Then equation of the chord is

2ax—\/§(x+a)—%(y+0):2a2 ~2420

@
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1
Since it passes through the point (\E E]

02v2a-+2 (42 +a)—%=2a2—2\/§a

ie.802-12+/2a+9=0ie. (2¥2a-332=0

3 3
a=—=, —= [0 number of chords is 1
227 242

i.e.
(B) Lety=x+h,whereh>1andz=x+h+k,wherek=1.
Thenx+y+z=20
Ox+x+h+x+h+k=20 0 3x+2y+k=20
when x = 1, then there are 8 ways ;
when x = 2, then there are 6 ways ;
when x = 3, then there are 5 ways ;
when x = 4, then there are 3 ways
when x = 4, then there are 2 ways ;
X > 5 is not possible
O total number of ways = 24

X2

2 (f(t)—t)dt
f(t)—t

(@) lim dt= lim -

x—>1 1(x_1)2 x=1  (x=1)?
2 2 2 2 2612 2
_ lim 2x(f(x“)—x _ lim f(x“)—x“ +2x°f'(x“)-2x _a
x—>1 2(x-1) x—1 1
S ‘»:rR
Q._', ...............
D)
P Q

taking P as origin position vector of Q, Rand S

are

equation of PQ'and RS are T = t(i + j + v2k), F =Pi + Pj + Ai

a shortest distance = a k=2

2. (A) - (R), (B) - (S), (C) - (Q), (D) - (P)
(A) logg;, « (I0g5 (l0gg 5 X)) < 0 = logg;, 1
O logs (logg, X)>1 O logy ,x >3 = logy , (0.2)

1
O0<x< —

0 0<x<(0.2)8 O 125

(X —1N(2x-3)(x% + x +2) 0 oot
(sinx —2)x(x+1) - -1 0 32

(B)

3
a >0 Dx<—1orx2§

3
O X O (=00, —1) O {E#’Oj

C) 2-1X]-1]]=2

Olxl-1-2/s2 O 0<|x]—1] <4
O -3<[x]<5 O x O [-3, 6)
(D) [sin~! (3x — 4x3)| < = 0 —= <sin~1 (3x - 4x3) < —
2 2 2
0 -1<3x-4x3<1 O-1<x<1
Section IV

1. Ans.10

The given circle
x2+y2=1is

with centre at O (0, 0) and radius 1. It cuts x-axis at

the points wheny =0 then x = + 1

ie., atP (-1, 0)and Q(1, 0)

Equation of circle with centre at Q (1, 0) and radius

ris

(x=172+(y-032=r

Solving (1) & (2), we get

2 ry(4—-r?)

2-r
= = 4+
X 5 andy =+ 5

......... (2) (0 <r<2)

but R above the x-axis,

2-1% r4-r?

a R=

2 b

So,SQ=rand MR = rT

REPI &R/ 2) 1
6 x(x47) Area of AQSR = E'QS . MR

X<4T0)pL S| MO "Q(1,o) »X

v
1 rV4-r r2y(4-r?)
A_E r— A (say) = 4

4
;
A2 = T (4 —r?) =A(say)

2
dA 8 d A 8
-0 = /_ —<Oatr:‘/—
ar =T 3 0 [der 3

1 8 8 4

= —x— 4—— =
Max A O max A 4><3 3
04+3+3=10

@ M OTiON IT-JEE

(Where Faith Counts the Success)

394 - Rajeev Gandhi Nagar Kota, Ph. No. 93141-87482, 0744-2209671
www. motioniitjee.com , email-hr.motioniitjee@gmail.com




2. Ans.10 Let p(x) = ax2 + bx + ¢ 5. Ans.6

givenp(1)=00 a+ b+c=0 (i) X1 Iyl = [X] + [y] + {x} + {y}
P(2)=20 4a+2b+c=2 .. (i) letx=m+aandy=n+pBwhere0<a,pB<1
Now, given p(x)=0,sod<0anda>0 mn=m+n+a+f a+B=1
b2—4ac<0 mn=m+n+1
(@a+c)2—4ac<0 (“b=—(a+c))

2 _n+1 _
(a-c)y<0 m——1 n=0,2,3
a=c ...(iii) n-
putting (iii) in (i) and (ii), we get @) lfn=0,m=-1
a=2,c=2andb =-4 Xx+ty=m+n+a+p3=0
O P@O)+p3)=10 (b) fn=2,m=3

3. Ans.8 XxX+ty=m+n+a+3=6
1 1-tan?0 1 (©  Ifn=3m=2
cos20= 0 =— [0 3-3tan?@ 0 x+y=6

2
3 M+tan®6 3 O Non integral solution lie either on x +y =0

1 _6=
=1+tan?0 0 tan?@ = oronx+y-6=0.

2

Now 2 cos2 q — 3 cos o = 32. 2i4 ) 6. Ans. 16, For the points of intersection, we have
12-y? .\ y? _ 1

0 2cos?a—-4cosa+cosa—2=0 36 4

Dcosa=—% g y=% 443 andx=3

Zn An 8r 0m 24 o OK=8 Ans. Consider the point P (3, +/3 )

3 3 3 3 3 Equation of the tangent at P to the circle is 3x +

4. Ans. 16 V3y=12
LetY=y—-4and X=x+3 0 slope of this tangent is — /3
Y2=15X g ? «
Let P(t;), Q(t,) and R(t3) Equationof the tangent at P to the ellipse is — +

12

2 2 Va? +a? 3
-V
4

. hp=2 e (i) O slope of this tangent is — 1
it +t3=0 (i) . P d 3V3
let (h, k) be centroid under new co-ordinate system If a'is angle between these tangents, then
2
2 4212 tana = 7=
hzw :%(t12+t%+(t1+t2)2) J3
2
O a =tan”' /= Ok =4 and hence k? =
15,0 2 \/5
=5 (i +t2+2) 16
7. Ans.2
:1—5(t12+i2+2) t12+izz4
6 t] ti
but equality is not taken Alb
0, a)
15
0 h> 2 (4+2) .
h>15andk=2a(t; +t,+1t;) =0 MWN
a+3=h>15 a>12
B—4=k=0
B=4 Letradius=r
a+p>16 . .
O from figure =b+r ... (i)

largest value of m =16
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Consider a point P (0, k) on the y-axis
M(a —r,0)and N (a +r, 0)

\/0(2+a2 -b

2b—\/a2+a2 —a2 _b24+k?

—k —k
Now, slope of MP = —— | slope of NP = ——
o-r o+r
Jo¥+a® -b tant lputting & 22K _;
If OMPN = = constant {putting =
9 va? +a? —a 2b
K K which is possible only if A = b
- 2kr
1+ k? a? —r? +k? sz O k =+ ya-b?
ol -r?
- : o g 0 P =0 ++a?-b?
According to the given condition, 0 is a constant for 1=
any choice a.
L
w2 _r2 g2~ constant 8.  Ans.3 AsSPxSP =p?
10
i - P)x (S'P';) = 2560
i.e. 22 k2 constant O ;(S )< (S'PY) =
2 — 2 =
. o2 +a2 _b O 10xb ; 2560 O b< = 256
i.e. > = constant Asa=20 O a“=400
ocz—[ oa?+a’ -b| +k? 3
From b2 = a2(1 —e?); e = z 0 5e=3
(from equation (i))
PHYSICS
Section | Mg—-k(x+Ax)+p(V)(g—a)=Ma
1. C where Mg + p Vg = k Ax
For delivering maximum power, the external O (M+pV)a=-Kx
resistance connected to a cell must be equal to its
internal resistance. Observing that the points marked , —_ kx P o= k
B are short-circuited, the equivalent (external) ° (M+pV) ° M+ pV
resistance betweenAandBis4 Q, 4 Q, Ris parallel
2R 0 T=2g MRV
i.e. - k
. tis al Lo the int | resist The amplitude of SHM will be x,.
(Since it is also equal to the internal resistance) 4 B.C 5. AC
JR=e Section Il
2. A 3. B ection
4. D 1 (A) - PS;(B)-RS;(C)-RS;(D)-PS
Section I
1. B,C 2. A.C 2. (A) - QS;(B)-P;(C)-PR;(D)-PR
3. B Section IV
........................................ 1. Itis conical pendulum in inclined plane
V(g—
PVie-9 \L 2 /cos6
T=4T
Mg a 9 eft
v 2nr _ 2nlsin®
T " e
o Icos6

k(x+Ax)'f

geff
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1
v =sin0 |9, 5 =
cos6 2
£ 6. 5
sinB = g cos0 = 9 mv? v, =gl
mgeff eff F1 = e Fz
qE |1 mv?
V=—|[— F _ 2
So myg 2 e Fi
F
4y _ 9z 1 _5 v, =4/5g/
2 C1_C’ q, *9,=2Q, . F,
€A €A
TUdy+vtT 2 dy -t ! 2
T
O _ do—vt a
g, dy+vt
A mg
d, — vt
+qg, =2Q
2(d0 th q 0
2d, 2Q
=2Q, O ==20(d, +vt
qZ(do +th 0 q2 2d0 ( 0 ) l
acm =0
|99, _ Qov _ gamp ay=a= a.R ()
dt d, T-mg=0 .. (ii)
TR= mR?
3. When switch is closed, then potential difference T @ -(iii)
between the sphere should be V. Let q charge flows a
from sphere of radius R 0g= 2
K[Q+q)
Then \2 _}«Q—q)zv 8. A 1 kg block 'B' rests as shown on a bracket
2R R Al
Q 2RV [ |
—+q-2Q+29=——
or 5 q q K
8ng,RV 8N
or3Q=EE!+§9 or q=—10 2
K 2 3 2 20N 8N
So final charge on the sphere of radius R is «<— B
8me,RV &N
—8ng, Q
Q1 =Q- q= T-FE A
8 RV oG
and Q2=9+q:Q+ i 8
2 O ag=—=8
4, Power of equivalent mirror Py, = 2P, +P,, 1
1 3/2 1 1 1.2 1 20-16
—=|—1| =+t = |==x—=— O a,= =4
f, 4/3 R R/ 8 R 4R 1
1 0 ag=8-4=4
f2:4R and P2: ﬁ
2.5
' 4R R 2R
P
5
lhl=21f" |

h—ZXER—4

R=5m
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CHEMISTRY

Section | o O OH O

1. A
+ M of —OH > + M of — OCH3 oH NaBH4 OH

2, A
For H, line of Balmer series n;=2,n, =3 .
For Hg line of Balmer series ny=2, n, = 4 % 5

1 1 1 ”
0 E:RH{Z—Z—:&—Z} (1) 5

1 _Rr { 1 1 } CHO N
— —Ry|——— 04/H,0
and i H 52 ~ 42 (2 HCOOH + @ 3/Hy OH

By Egs. (1) and (2)

11 COOH
M4 9 0
Ay 1_1
4 16
IR 80 L ian O
O Ag=Aq * 108 = 6500 x 108 =4814.8
3. D
Faraday of electricity passed
_ 1.25x1.1x 3600 ~0.0513
96500
0 meq of KMnO, required = 513
O M(KMnO -£X1—041M
(KMnO,) = 55 =0

4, B
Example of pinacol - pinacolone rearrangement.

Section Il |(|)
1. AB,D é ﬂl E SG0H
2. B,D Bl kwouod
Number of particle from K,[Fe(CN)g] = 5 T;@r

Number of particle from FeSO 4(NH,),SO,4.6H,0 =5
Number of particle from KCI. MgCl,.8H,0 =5

(D) =
3. B,C,D s o
-~ = | To
N204(0) < 2NO5(9) Section |||§
t=0 a 0 1. (A-P); (B-PR;S); (CEPS); (D-P)
t a(1-a) 2aa COOH
46 2, ,R,S) H (B - P) s (C - Q!R %bO('D - Q!R!S)
vapour density = —— = 30.67 " sadgion |
1+o 1. 9.53
so1+a=15=05=50% N3* . N5*+2e: E°=-094V
1.5x1.5x0.082 x 300 2N3* +2e -, 2N2* E°=0.99V
Total pressure = 8.2 =6.75atm 3N3* |, ON2* + N5+
0 0 0
o2 O Ecar = EOPHNOZIN%,"' ERPHNOZ/NO
soKp=1_a2 P =9 atm . B
EC, =—0.94 +0.99 =0.05
0 and for density of mixture = @gm/L =16.83 gm/L o _ 0.059
y 8.2 839 Also E°, = logK
4. AB
0.059
5, B.C.D 0.05= T'09K° 0 K. =49.53

(B)
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2. 2.50 x 10~3
A _— B
0.01 0
0.01 - Xeq Xg
Ble, 1072 [X]eq

AL, K, :420.01—[x]eq

q

€q

_ 5 _0.04
0 K, =0.25%x 107 and Xeq= £ = 0.008

4
5
X
(. 2.303 1og [X]eq
(Kf +Kb) [X]eq - X
2.303 0.008
= Og
1.25x1072 "~ (0.008 — x)
0.008
0.008 — x

3. 1
Given, MBr, ———= MBry(aq.) - M?*+2Br
MBr, + H,S — s MS + 2HBr
Kgp Of MS = [M2+] [S?]
6 x 10721 = [0.05] [S27]
0 [S2]1=1.2x10"19M
Thus, MS will be precipitated if H,S provides
1.2 x 10719 M ions of S2-.
NowforH,S  H,S ——— 2H" + 82~
HT[S*]
12K = 8]

=1455 [ x=250x10"3

[H1?[1.2x107"]
[0.1]

1077 x12x 1013 =

0 [H*]=10""
and pH =1
4, 4157
AH required for heating = ”(‘bgé;ﬁ n(1W§teAr')|'

=0.11 x 900 x 90 + 1 x 400 x 90 = 44910 kcal
Since, only 70% of heat given is used upto do so.
44910 x100

70 = 64157 kcal

Thus, Actual heat required =

5. 3.87BM
Complex Cr(NH;), CIBr has two isomers. Since co-
ordination number of Cr is six and thus two forms

may be
[Cr(NH,;),Cl,] Br __AMNOs _, [Cr(NHj),Cl,]" + NO5~
[B] +  AgBr

yellow ppt. partially soluble in
conc. NHs i.e., [Ag(NH;),] Br

[Cr(NH;),Br.CI] Cl __AiNOs_, [Cr(NHj),CIBr]* + NO5~
(Al + AgCl
white ppt soluble
in dil. NHs i.e., [Ag(NH;),Cl]

Hybridisation of Crin (A) and (B) is d2sp® having 3
unpaired electrons (3d3)

Magnetic moment = |/[n(n+2)] B.M.

= J[3(3+2)] =3.87BM.

—-48.13 kJ
C,oH50H(g) - CoHy(g) + HO(9) 5

AH° =—-4554kJ ....(i))
C,H50H(g) - CH3;CHO (9) +Hy(9);

AH®° =—-68.91kJ ....(ii)
Let a mole of ethanol be decomposed by Eq. (i) and
b mole be decomposed by Eq (ii)
O a+b=1 ..(iii)
Also the ratio of C,H, and CH;CHO formed is a/b

a
°_8 ;
O b (iv)
By Eq. (iii) and (iv)
O 8b+b=1
ool agal®
T g 4Ty

0 AHY. :—{45.54xg+68.91x%} =_48.13 kJ

1
In a unit cell, there are one Cs* and 8 x8=1ClI,

i.e., one CsCl molecule

nxmolwt.  nxmol.wt.
VxAv.no. a®xAv.no.

O Density =

1x168.36
H 397 a®x6.023x10%
a=4.13x108cm
0 a=413A
For a cube of side length 4.13 A, diagonal

= /3 x413=7.15A

As it is a b.c.c. with Cs™ at centre (radius r*) and
CI~ at corners (radius r) so,

2rt+2r =715 or r*+r=3.57A
i.e., Distance between neighbouring Cs* and CI-

=357A
50%
2AB3[Q]$ N, + 3H,
a 0 0
a-—2x X 3x
PR 15 _ P

T, T, O 300 - 400 0 P,=20atm

B2 _20 ) pavax=3a 0 x=-a
a 20 ~ ATEIEaL XTY

2x
0 % ofAB3[g] decomposed = a x 100 = 50%
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