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Mathematics
ONE OR MORE THAN ONE CHOICE

1.(ABCD) (A) Increasing function from A to B is 8C5 = 8C3 =56

(B) Non-decreasing function from A to B is 12C5 =792

© No. of onto function A to A, such that f(i)=iis equivalent to derangement of 5
distinct things = 44

4
(D)  Number of onto functions from B to Ais » *C,(5-r)*(-1)"

r=0
1 2 2
2.(BC) Let y =mx+— be tangent to parabola y2 =4x it will touch the ellipse —+ y_2 =1

m 4 (\/E)

ifL—l6m2+6 = m—-i-L
m? Ng
Point of contact for parabola is [%, 2_aj
m m
S0, 4(8,4v2), 448,~12)
a’m b?

Also, point of contact for ellipse | F , *
\/a2m2 +b? \/a2m2 +b2

3 -3
A 2, —=|& 4| 2, —=
’ ( V2 j ’ [ V2 j
Then area of trapezium 4, 4, 4; 4, is 55+/2 sq. units

Clearly the tangent 7; & 7, meet x-axis at (-8, 0)
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0.1 S sYTX
3.(AD) D D

(x.y) «
(-1,0) (1,0)

C
P (0,-1)

S is the region where OP< PQ =
= y<l-2x

Now when the curves y* =1-2x and y=x intersect

each other then

¥ =1-2x = x:\/i—l, —«/5—1

Hence the intersection points in the first quadrant is (ﬁ -1, \/E - l)

The required area = 8 (area of curvilinear AOLM )

=8 %(ﬁ—l)(\/i—l)+;j:mczx =§(4\5—5)=§(ax/§—b)

So, a=4&b=5
SINGLE CHOICE
4.(A) 2f(x) i f’(x) _

V1= (f ()

Let g(x) = sin™!(( f (x)?) - x? is a non-decreasing function

2620 = i(sin‘l(f(x))z—xz)zo
dx

lim g(x)< lim g(x) = Z-K<T-k = K-k =22 = [ -]
xokt xoky 2 6 3

5B) CD:7 =(2—2}+41€)+%(7j—71€)

- A A A A PRES 5y A
BE:”:(—i+j+k)+%(7i—7j+7k) Fy A (21+2k)
347+ 5k

P=(-j+3k) =,

ABxAC=7]+7k

‘ﬁ‘ = «/5 units
(- 2j+ 4k
J49+ 49

p-v. of F=i+4k

ﬁzﬁ[ﬂ]zjﬂézp.v. of F—p.v. of P
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6.(D) The sample space is Ay
S={(x,y);0<x,y<30}, A={(x,y):|x—y| <10}
y-x=1
30><30—l><20><20—l><20><20
Hence the probability = 2 2 =5/9
30%x30

y-x[=-10

0

7.(C) Let A(a,P), the equation of the normal to the parabola at (ar?,2ar) is y+ xt = 2at + at®
As it passes through (a,B)so at® +(2a—o)f—p =0 have three roots h,t), b
= {1+t +13=0 ...(1)
Now P(at?, 2at,), O(at3, 2at,) and R(at?, 2at;)
Equation of €| = (x—o)(x —at}) + (y =)y —2at;) =0

Cy =(x—a)(x—at3) +(y —B)(y —2aty) =0
Common chard= (¢, +t,)x+ 2y —a(t; +1,) -2 =0

. L+t t
From (i Lomp=—| 11— |=3
(1) m [ 2 j )
Tangent to the parabola at R t3y=x+at32 = m, :ti So, m; xm, =%
3
MATRIX MATCH TYPE
8.0) D=(-2)u-3); D,=(A-2)A4p-15) ; D, =0; D;=(L-2)
D, D Dy
D D D

Forno solution = A =2, u=3 ; Forunique solution = A #2, u#3
For infinite many solution = A =2, ue R ; Exactly three solution is not possible

9.(A)

x, [2]5]6[8]10]12
fl2] 8712l 486
210221263440

N =40 (even)
N2
2
Median (M) will be 6
— X f; 2%x2+5x8+6x12+8x4+10x8+12x6 4+40+72+32+80+72
Mean () =—tL= _ _

3, 40 40

7.5
Mean deviation about mean = %Zfi |(xi - f)|
=4L0(2><5.5+8><0.5+12><l.5+4><0.5+8><2.5+6><4.5) =4l—0(11+4+18+2+20+27):2.1
Mean deviation about median = %Zfi |x; — M|

:4L0(2><4+8><1+12><O+4><2+8><4+6><6) =4i0(8+8+8+32+36)=2.3
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10.B) |z|=1 & |z|=2

L |21+ 25| < | 2y | +]z| <3 I1. |22y —z3| 2|21z |- |z, |20

III. |221+22|£2|zl|+|22|ﬁ4 Iv. |3zl—222|2|3|zl|—2|22 ||21
11.(C) Any pointon L; is 2A+1, —A, A —3) and thaton L,is (u+4, u—3, 2u-3).

For point of intersection of Z; and L,,

2A+l=p+4, -A=p-3,A-3=2u-3 = A=2,pu=1

Intersection point of L; & L, is (5, -2,-1)

ax+by +cz =d is perpendicular to A & P,

s Ta+b+2c=0 and 3a+5b—6¢=0

= Ta+b+2c=0 and 3a+5b—-6¢=0

a b c
= —=—=—
1 -3 =2

a b c
= — ==
-16 48 32

Equation of plane is x -3y —-2z=d

as it passes through (5,-2,-1)

546+2=d =>d=13 Soa=Lb=-3,c=-2,d=13
NON-NEGATIVE INTEGER TYPE

1.(3) Total 3 solutions by graph

0 n 21 3n

2.0) f(x)=(nx)*- T@dt
1

Let I@dt =K
1

f(x)=(nx)*-K

e 2
where,Kzfm%dt ; Letlnt=z :%zdz

I
oSt——
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3.(37)

4.(8)

5.(6)

£ = (Inx)? —é

5
f(e)= 3 ;
g (€. 1)
2 h

£ =Y ovx s

X

Equation of tangent at (e, f(e))
2 7 (1,-1/6)1

= —x——
Y e 6
Area bounded
e (1, -7/6)
- {f(x)—(zx—zjjdx e
1 e 6
1
A=e+—-3 [A]=0
e

S=17x1+17x11+17x111+....17x111.....1
Where last term has »n+1 one’s, then

n+2
=%7[(10+102 +10° +....10"+1)—(n+1)J =1—7{u

5 5 —(n+1)}=;—3(10"+2—9n—19)

=1—7(10"+2—9n—19)
81

a=b=9&c=19

Let z=x+iy

4 —|z|4 = 4iz?

(1,1)
= z* —(ZE)2 = 4iz?

= z=0or 22— ()’ =4i
—1=1)

= 4dixy=4 = xy=1

|Zl - 22|r2nin =8

22
V=—
3
ik D C(3,0,0)
11 22
= ——0 1 1h=i:>h=2
32 3
2 1 -1 4

M(2,0,0)
Also, A ABC is right angled

Now let E divides AM in the ratio A:1
B(1.0,0)
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(2l 11
U+ A+ A+

2 2 2
= 2}‘+1_1 + 1—L + 1—L +4=16 = Two values of A
A+l A+l A+l

2
3L 12
(A+1)

j & AE’ + DE* = AD?

A2 =400 +1)%, x:-z,%z

" E=(,~1,-1)

EB="4+1+1=+/6

2 18
6.(7) f(x)=(1+x)2°[1+i+[ij o {L]]
I+x \l+x 1+x

19
(1+x)%! [1 —[%} ] =(1+x)2 —(1+x)°x"
X

Coefficient of x'® in f(x)= Coefficient of x' in (1+x)*' = 2!C;4 =1330

Physics
ONE OR MORE THAN ONE CHOICE

1.(ABD) Uy =2gh =~2x10x20 =20m / s
Given, d =100m

Time taken for ball to reach wall from B

d 100 20m
—=——=15sec

U

Ball before collision
=ug(®)+ (g7
V,=20(%)+50ym / s

After collision

A
v

V = (—euy)i+509m /s =—10% + 50 d
tan0 = >0 =5

10
0 =tan"'(5)

Now, time taken by ball to hit ground

3)
After collision = L = ﬂ =5sec
(euy) 10

Iy =%g(5+5)2 =%x100=500m
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2.(AB) /3z+x=10

A A
x=10-+/3z -
Angle of incident light with x-axis 150° 20°(s0°
Thus light will pass on its original path y ']390\
Angle of incidence of surface AC as shown in figure = 60° 6(_)-‘5_(“:

60°  ..-90°
2 B 920 . -

For p = 5 (0,0,0) | C

. 1
Slnec =— = ec =60°
n
i.e., grazing emergence
3 .1 2
For y===0,=sin" | =
u=3=0c=sin” 3]

0o ~41°

3.(AB) For infinite plate magnetic field at point does not depend on distance from plate to the point and equal

t [“07\.)
2
!-ln)‘)

‘—'(2

— (%)
Magnet field at point P = O
Magnet filed at point Q = pyA (toward right)

SINGLE CHOICE
4.(C) Apply COAM with respect to centre of rod

2
[2mu~£—muij=((2mv1)—(mv2))i+£0) - v
2 2 2 12 2111®—> ........ o G_,l _
= v 1_V_2+0)_:> U=2v—v, +— 2 .
2 2 12 s
—————————————— m T m;(: ?
12
Apply COLM
mu + 2mu = mvy + 2mv; + mvy m@—b """" = G—’ =

= 2y +v,+v3=3u (i)
Collision is elastic

o/

V3 +7—V1 =u
-V +V3 +3mw=6 (111)

ol
V3 —7—\/2 =Uu
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Vv3=30-v, =6 (iv)
From eq (ii) — (i)

2vy +v3—w=12 (v)
And from eq. (ii) and (iii)
vy +3v; + 60 =30  (vi)
Solving eq. (iv), (v) and (vi)

vzzﬁm/s ; \@zﬁm/s ; mzzrad/s
37 37 37

5.(A) Finally system behaves as shown

Note that as the middle plate is conducting, so C> and Cs are in parallel.
A=5m’ k=1,d=1m

k=3

A=10m’
d=1m k=2, A=5m’
d=1Im

_ ke

C1 23080 ; C2 2580 & C3 21080

[Cnet = (lssﬁﬂj =10c, =8.85x107"' F
€

6.(C) PT 8 =constant (i)

For any polytropic process PV = Const

c=cy+R (R _R ISR, R
1-N 2 1-N 2 1-N

Comparing equ (i) & (ii)
N

N _B=—
pP. nRT = Const 1-N
2 — NB-B=N

PV = Const

N B )
PTVN = Const ity | = N=5—7 @

From equation (ii) & (iv)
C=£+L=R[§+B—4}=R[E+I—B}
2 B 2 -1 2

B-1
C<0

Z—B<0; B>1
2 2
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7.8) ¢=Y [for 7> R]

7

G ( 4 4Gpnj R R? .
=—. —nR ; = —_— L—F (1)
8= (p3 j g [ 3 )(R+h)? & (R+h)*

Given: R =R & R, =2R
(& as surface = (82)ar height h

R (R)
(R+0)>  (2R+h)?

= (QR+h)?=8-R?

QR+h=22R : mzzR(\/E—l)

MATRIX MATCH TYPE

8.(A) L In the given spontaneous radioactive decay, the number of proton remain constant and all
conservation principles are obeyed

IL. In fusion reaction of two hydrogen nuclei a proton is decreased as positron shall be emitted in
the reaction. All the three conservation principles are obeyed.

III. In the given fission reaction the number of protons remain constant and all conservation
principles are obeyed.

Iv. In beta negative decay, a neutron transforms into a proton within the nucleus and the electron
is ejected out.

9.(A) L A, T =Const
= AL =A, T, = 4753x6050 =9506xT, = T, =3025K
II. 14450x T =4753x 6050 = 7T =1990 = 2000 K
II. Visible region lies in between 4000 A to 7000 A (Approximately)

4753 x 6050 4753 x 6050
<T<
7000 4000

4107K < T <7189K So, T can be 5000 K
daTr
IV. — o (T -T,
0 (T -Tpy)
o 019 p5)o ool o (T30 L30%T o4
2 30 10 30 2
= T =42.85°C=315.8K
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10.(C) ‘. cosd= R
Z

R

VR? +25

cos30° =

3__FR
4 R*425

3R% +75=4R>

R=+75=5J3Q

2= R +(X, - X0 =R2+25 5 2 =751 25 =100

v Vp=IR = 2=1(5/3)

2 2
[=—=4 ; V=[I=—+=x10
53 53
4
V=—"0UV
NG
11.(D) - Emdzd—d’:Bﬁmd—B
dtdt dt o §
Scm/s
B=2tand A=20(40—V1)x10~*m? x < %
F‘X Flll
Att=0 X X X X th x
20 cm F_. F
Emdzchl—ljz(zox40)x10_4(2) |« = fr = [=
E, . =016V —t
ind = VY- « A0-Vi)em « st
L 01046y
R 1Q
mXx —
m
At t=2s

E,; =2tx20(0-5)x107* +20(40 — 5/)x10™* x 2
E,; =2x2x-100x107 +20(40 —10)x 10~* x 2 =800 x 10™* = 0.08) = 80mV’

_E,; 008
R'" 0.8x1

F, . =i/B=0.1x0.2x4=0.08N

ext

0.14
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NON-NEGATIVE INTEGER TYPE
1.(2) e n2 = 7 & nl = 2

And we know that eVy=E—¢

10eV = E—2.75¢V ; E=12.75¢V + E=13.627 iz—iz
ng n
1275 =13.622| L - L - 0.9375 =2 49-4
4 49 49 x 4
218375 4 8ad; = 222
45
2.(15) Case-l m
f=10cm f=7.5cm
—>
15¢cm
1 1 _1
15 —x 10

1 1 1 3 2 1

x 10 15 30 30 30

x=30cm

Case-1I L—in ;
30 —x 10 B
l:i_i:i 15cm
x 30 30 30
D

x=15cm

15cm
3.(2) Flux linked with a Gaussian sphere of radius r

1
= charge enclosed x —
€9

. 1
= volume enclosed % charge density X —

€9
=~ x px L
€9
So, rate of change of flux = o5 _ iinﬂx e
d dt3 g

= inﬂ x3r° dr = 4m? ﬂ{ﬂj —gm 2

3 g dt gy \ dt g
dop ot k=2

dt
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465) (MUY =L aram)

2
During AB process temperature is maximum at B. B(V,. 2P )
0> 0
And during CA, temperature is maximum at C
D(V,P)
(Tc > Tp)
Ue>Ug>U, C(3Vi. Py)
Lets check in process BC =
B(Vy, 2Fy), CGVy, Fy)
-F 2F, - F, -
Equation of straight line 0 -0 "0 il
V=31, V,-3V, 2V,
RV, - K
= (=R =B -V) = p= SR )
0
From ideal gas equation PV =nRT
Formax T, (PV).x
R .
PV =——(Vy,=V)-V 1smaxat V=25V, ;n=25; 2n=>5
2V,
5.4 6=ot
From given diagram tangential component of spot v
velocity at time tis ¥ cos0 = w/ !
Vcos0
= Vcosez[co. d j d ( )
cos© -
1
—x6
od 2 3
= V= = = =4m/s :
[cosz ej 2 time t

0082 [1 X nj \/g
23 |2
6.8) F,, =mo’x—2kx

kx CX
Foo = —(K — mo?)x e —

— > mo’x M

Keff =2k-m 0)2
For no oscillation Koy <0

2K
2K—m032<0; 0322—; |0)|2 2—K
m m

Given:K=16N/m ; m=05kg; |o> /217126 =8rad / sec
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Chemistry

ONE OR MORE THAN ONE CHOICE

1.(ABD) Chalcocite : Cu,Sand Cinnabar : HgS

Self-reduction technique is used in the extraction of Cu, Pb and Hg.

0 0
2.(ABD) I J i) PhMgB
CH, —CH, - C~OCH; —SBME , cpy e, - C— CHy — o
OH

|
CH,CH, — C*—CH,
|

Ph
[X]
i
C—CH, CH,CH, Br - CH - CH,
@ CH3COCI/AICl @ Zn-Hg/HCI @ NBS/CCl,
*
CH, — CH - NC
AgCN
)
ﬁ (”) $H2 - CH,
Cc-Cl C - CH,CH, =N -
@’ (CH3CH,), Cd @/ 2% CH3NH,/H* @ C=N-CH,
N %
(Z)
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3.(ACD)
O 1.LiAl, (uhu) OH Al0; \ sou
7 H ,0
PE, (P) IEJ Q Ph (R) Ph
(PhCO), O, l]—ml—
Ale. KOH \JBS(I eqv.) Na/ dIV ether
A CH, - Br
Br
ph (D Ph (Major) b
Cl
1.O;(1 L(]\) LlAlHi O
CH '7 - n/H,0 Lthl
(R) Ph Ph

SINGLE CHOICE

4.(B) The reaction is as follows :

I,(g) « X cuso, —4:-H259% ey (H,0),17* (Blue colour),

Hence, X =[Cu(H,0),1**, Y =1,
5.(A) A2 AgCl=(133x107" +426x10™* = 421x10™)Sm*mol ™" = (138 x10™*)Sm?mol !
For AgCl A, =AY

KagCl(pure) = (2.68x107* = 0.86x10™)Sm ™" =1.82x107*Sm™"

A

m

- % here C = solubility

_1.82x107*
138x107

c=0.0132mol/m>; ¢=1.32x102 mol/m> ; ¢c=1.32x10"> mol/L

2 -10
K,y (AgCl) =C : K, =1.74%10

6.D) 4.0=5.0+ log% = C,; =0.05M

6.0= 5.0+log% = C,=50M

Vx0.05+Vx5.0
Vx0.5+Vx0.5

7.(A) Aspirin is non-narcotic drug.

Now, final pH =5.0+ log
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MATRIX MATCH TYPE
8.(B) Theoretical

9.(D) [Ni(CN),T?:Ni*?; dsp?
[Fe(CN) 1™ : Fe™ ; d%sp®
[NiCl, ] : Ni*? ; sp®

[Ni(NH;) " : Nit? ; sp’d?

10.(A) M /Y \()(,13 /Y\Ae
D . D
Ui /Y P e /\/
SN, =
OH Cl
HC1
—
|\/ HLO
Mec
Me '
ME/Y LNall e
2. CH,Br
OH OMe

0,/Zn +
— (@]
11,0

)
W\ B
04/Zn /\ 143 O\\%\
IL Phie” ™S H,0 £l 0
O
0

04/7n 0
— 3 m /
Iv. ‘—>_\7Ph o ¥O Fopp” NF

Ph ph

11.(A) 1.

03/Zn
111 Ph H,0 Ph

NON-NEGATIVE INTEGER TYPE

1.(153) Moles of diethyldichlorosilane = %

Moles of trimeric product formed =1x0.5=0.5
Bt~ 0\ /Et

Si
Bt~ | ‘ \Et [Molar mass : 306]

O O
S

/\

Et Et
(cyclic trimeric product)
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_ ZnRT 0.8x1x0.08x300
A% 0.5

P =384 atm

2.3 P

using Vander Waal equation

a
38.4 + (0.5+0.02) = (0.08)(300)
[ (OS)ZJ
38.4+4a =50
4a=11.6
a=29
3.4) m¥2_pb _Ep 1 1
wl-B(LoL)
3 R 300 280
11’1&:& L_L ...(ii)
t R (300 330

From (i) and (ii), t =4 hrs

4.(560) q zpc = 600+ 200 =800]

W g =0 and Wy =—[8x1o4 X (5x1073 —2x10—3)] — —240]

7 AUxc =AU zpc = qaBc + WaBC
— 800 + (~240) = 5607
5(8) AG,=AH-T,-ASand AG, = AH-T, - AS
AH - AG,

1

5 (-AGy) = (-AG) = (T, - T)) - AS = (T, - Ty) x

(~5737) - (~6333)

=(302-298) x =8 kJ
298
NH, ﬁ
CH=CH-C-CH,
N CH,

(A) (B) '
D.U.(x)=6 D.U.(y)=7
No. of rings(z) = 1 No. of rings(p) = 2
y+tz _T7+1_8
x—-p 6-2 4
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