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ANSWER KEY

PART-1 : PHYSICS

Q. 3 4 5 6 7 8 9 10

A. D D A B A C C D D D
SECTION-I

Q. 1 12 13 14 15 16 17 18 19 20

A. A A B B A A A A A D

Q. 1 2 3 4 5 6 7 8 9 10
SECTION-II

A. 0.50 7.00 75.00 3.00 8.00 16.00 8.00 1771.43 21.00 675.00

PART-2 : CHEMISTRY

Q. 2 3 4 5 6 7 8 9 10

A. D C D C C D C C A B
SECTION-I

Q. 1 12 13 14 15 16 17 18 19 20

A. A B A D B Cc A A A D

Q. 1 2 3 5 6 7 8 9 10
SECTION-II

A. 4.00 1.00 3.00 40.00 5.00 0.34 14.10 99.00 5.00 5.00

PART-3 : MATHEMATICS

Q. 3 4 5 6 7 8 9 10

A. B D A C A D D A A D
SECTION-I

Q. 1 12 13 14 15 16 17 18 19 20

A. B B A C C C C C B D

Q. 1 2 3 4 5 6 7 8 9 10
SECTION-II

A. 1.00 5.00 1.00 9.00 17.00 -81.00 8.00 1.00 2.00 32.50

(HINT — SHEET)

PART-1 : PHYSICS

SECTION-I

1. Ans(D) :

" Let R be their individual resistance at 0°C.
Their resistance at any other temperature t is R,
=R(1 + oyt) and R, = R(1 + a,t)

In series
Rseries = Rl + RZ = R[2’ + (0'1 + “2)-t] =

2R[1+ %1+

t]

op+ap
a

In parallel
Ri+R;,

R(1+at) R(1+axt)
RParallelz R1+R2 —

R(2+a;+a)t

_ R2(1+aq+a))t _ R(1+a1+a2>
2 2
2R(1+wt>
2
o] +ar
aParallel:T
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2.

Ans (D)

The energy of a charged particle moving in
magnetic field remains constant because the
magnetic field does not do any work. Therefore
kinetic energy is constant i.e. u =v.

The force on electron will act along negative
y-axis initially. The electron will undergo
circular motion in clockwise direction and

emerge out the field. Soy <0.
Ans (A)

102 + 102
Vims = || = 10V
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4. Ans(B) 11. Ans(A)
L, =103 mH ¢ =BA = (Bo + at)ar?
000000
do d
= —— = ——[(Bo + at)ur?
20V dt dt [(Bo+ atyar’]
50 €= —TEI'20,
12. Ans(A)
5x10 10 e— VB!
Leq. = ——— = —mH L LT VU
TS0 3 i=—
i —VB
Current in steady start, F— Bt — (s \Y E) B
I= 20 _ 4A R
5 > -
4
As L, & L, are in parallel . 1—_)|_\-'
I 10 T ' VB/
L= | ——— ) =4Xx T
L +L; 10+5 .
4x10 8
= 15 §A {ime t
dv  (e—VB{)Bt
5. Ans(A R,
(4) Tt R
Initial velocity of each point onthe rod is zero /V dv B /t it
so angular velocity of rod is zero. v e—VBt mR [_,
Torque about O _Lln(a—VBF,) _ Bt t
Bt € mR
t=1a € . _ B2B
Ez V= — ( — € mR >
20g (0.8) = mT(x Bt
) v=100 (1-ev20)
20(1.6)
= 20g (0.8)= ———a
3 3 13. Ans(B)
= 3—§ = o = angular acceleration VZ=V2+ ch
15
g 8 14. Ans(B) .
16 ni2 (1013) 15 -3
=<—O.8m—>I ne — E = I()T =10"cm
@)
20g 15. Ans(A)
Given
8.
Ans (D) N, — Ns s
n_1 N, —-N,
r) 2 Noe—zx o Noe—3x
1 (F\ = T o =03
PE (per unit volume) = 7 (K) Noe—* —Npe~
y > e h =03
PE oc 1/A? 5 Number of a — particle emitted
PE, —2—16'1 Per second = N, — N,
PE; A2 ' =No(1—e™)
=10% (1-0.3)
=7x10"

HS-2/9 .
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Ans (A
1. ¢ - ) . 4. Ans(3.00)
In an isothermal process, temperature remains
constant and since internal energy is a function In Class notes
of temperature only, therefore there will be no
chgnge ﬁn gle nllternat} e}tlnergydAU = 0 5. Ans (8.00)
Using the first law of thermodynamics 600 — (30g sin 6 + 1 302 cos 6) = (60 + 30) X a
AU=Q-W=0 10
or Q=W =+ 600 J Thus, the gas absorbs 600 J =a= 3
of heat from the surroundings. 10
v = -,Fi\?]ﬁ = m
20. Ans(D) o 0=40-2xg(smB+pcosB)=({—6)
m
PV= —RT L 1=8
M
Pom.T
P 28 o 330
P/2 T 300 6. Ans(16.00)
28 33 154
"TT%0 T T ‘
154 126 63 ‘
Leaked mass =28 — — = — = —gm
10 10 5 Ganssian surf:
augsian surface
PART-1 : PHYSICS 7{ P L
€0
SECTION-II R\?2 OR/2 pdar2dr
E4n(—> i
1. Ans(0.50) 2 €0
Field due to +2e charge sphere at distance d R/2
2ked [ Krdnr?dr
from the centre E = B & EnRZ —
2ke?d e0
Force on electron F = eE = Kan (4 \}?
R3 ExR? = —>
ke? €0 4 /0
°7 aq2 4K [(R)
2ke’d  ke? ER® = — (5) —0°
= :4Tz=:>R3:8d3=>R=2d &0
ER? = 4£ RY
2. Ans(7.00) go |16 x4
p.d. across 3 ohm or 1 microfarad . KR?2
3 ~ 16go
=9 —— ) =3V
3+6
Its charge = 3 micro coulomb
p.d. across 7 ohm or 3 microfarad
7
=9l —— | =7V
7+2
Its charge =21 pC
1001CJM203221002 - ° HS-3/9
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7. Ans(8.00) 7. Ans(C)
When the capacitor plates get fully charged, (805); or 8,0, o
there will be no current in branch ab. /\\S//\O
Remember capacitance acts as the open circuit CI) ? o
since capacitance offers infinite resistance to Og/ \/S\g
d.c. The capacitance simply collects the charge S-S bonds = 0
1A S—-O-S linkages = 3
6 —bonds = 12
7 —bonds =3
8. Ans(C)
NH,HS (s) = NH;(g) + H,S(g)
0.9 0.9
Kp=0.9%x0.9=0.81
Applying Kirchhoff's first law to the junctions
aand b, we find i, =3A and i, = 1A 9. Ans (A)
Now applying Kirchhoff's second law to the M :_nz
closed mash aefba, we get T 17.4 % 1000
3x543x14+1%x2=V,-V, (1+2“1)xm
or V,-V, =20V :(1+a1)><5'85><1000
U= L C(V,- V)= l>< 4 x 10°° x (20) 5.8'5 X 100
2 : 2 a,=0.5 s in % = 50%
—0.8mJ 10, Ans(B)
8. Ans(1771.43) From the given formula it is clear that for every
12400eV —A 12400 100 oxide ions there are only 98 nickel ions.
Amax = Eg 07 A Suppose, out of 98 nickel ions x exist as
9. Ans(21.00) Ni*? and the remaining (98 — x) exist as Ni".
| % Total positive charge on 98 nickel ions
A=Ao(5> 2 =xx2+(98-x)x3=2x+3(98—-x)
L Total negative charge on 100 oxide ions
=>5x10°%=64x107 (%)3 =100 x 2 =200
t Due to electrical neutrality 2x + 3 (98 —x) =200
S (l) 3 x =94
128 2
= Fraction of nickel as Ni** =
= t=21 days
and Fraction of nickel as Ni+3 = 100 — 96 = 4%
PART-2 : CHEMISTRY
11. Ans(A)
SECTION-I NaCl + 4H,0 —— NaClO, + 4H,
3. Ans(D) -1 +7
In. Si0,, B,H,, B,H,, Al,Cl, Diamond, HCIO,, Change in oxidation no. of NaClO, (V.F.) =8
and H,S,05 hybridisation of central atom is sp’. Molecular wt. of NaClO, = 122.5 g/mole
4. Ans (C) Moles of NaClO, = %;)05 =8.16

HS-4/9 .

Van-Arkel process is used for Zr and Ti.

No. of Faradays = 8.16 x 8§ = 65.3
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12. Ans(B) 17. Ans(A)
Dalton law @ o, @(CH:O Conc KOH
P1Vi T P2V = Pive - CHEO  rescten”
20 x 20 + 1(v—20) =5 (v) @CHZ'OH
400 +v—20=5v coo®
380 0
T =v=95L H
CH
13. Ans(A) . . @[ 2 oH
C+2H,— CH, AHp=-74.81K]J e ¢ ~OH
o . o 0
AS® = Se, — S, — 2Sy, 0
~186.3-5.70 -2 x 130.7 =-80.8 18. Ans(A) .
14. Ans(D) gHj/‘\/Q\ < NO\
OH OH B
More stable
Br to complete octel
& 19. Ans(A)
CjHlBl' LiAlH,
Here the reaction is as follows ETLNHE ; @_CHFNH“
H (0] I Amine
\+
o 0 20. Ans(D)
CH, COOH
HBr E j _ LKMnO,JOH Kl.\jnO;/AOH_ E j S0Cl,
esee— side chain ;
A(Sy2)) oxidation
CH,-Br CH,—- Br
7R cocl “cam, NH,
e Na, ether
Br —_— 5 NH <)
_—" B Wintz reaction @ — @ %) @
R —
ot PART-2 : CHEMISTRY
SECTION-II
1. Ans(4.00)
Q) Cl, — Greenish yellow
15. Ans(B) NO, — Brown gas
r = localised eqe CdS — Yellow
P = Delocalised eqe Cu,[Fe(CN)g] — Chocolate brown
q = More delocalised epe 2. Ans(1.00)
H
16. Ans(C) o EG; 0
OH - 0 H>N _oH N-OH \(_)@ ]
P H-
(oxidation) g —HO C( H / _@ @(:)
(Retﬁ%gion) Na+ GHOH 2N H
NH, p=06
J -3
p-q=6-5=1
1001CJM203221002 . o HS-5/9
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3. Ans(3.00) 8. Ans ( 99.00)
CrO,Cl, has d°S hybridisation and all 3d- 0,01 Om
orbitals are non-axial which are d,, ; d,, and O/
_NaNO; +HCI
Ay T oxsc pH=8-9
. I9EL,C1

4, Ans (40.00)
In the mixture of FeSO, and Fe,(SO,),
only FeSQO, is oxidisable
~ eq. (FeSO,) = eq. (KMnO,)
= nxx=(Mxx)xVL
= nx1=(0.1x5)x0.6
= n=03
moles of Fe,(SO,); =0.5-0.3

0.2
=0.2= 05 x 100% = 40%

5. Ans(5.00)
A T B = 2Cy +3Dg
t=0, 2 2
t=t, 2-x 2-x 2Xx 3x
4+3x=8.5
x=15

In2 0.693 x 102 .
tyy = ~ = o7 - 2.5 min

2.5 )
Time taken : 2— 1 — 0.5
=2.5+2.5=5min
6. Ans (0.34)
AP.V .M.

M fNH dsorbed =
ass o 5 gas adsorbe RT

03 x821x17
~0.0821 x 300
. Mass of NH; gas adsorbed per gm of

=1.7gm

charcoal
17

== = 0.34 gm

7. Ans(14.10)
In2 1 X

HS-6/9 R

2
|
8]
(B)
Molar mass of B=198 =x
X 198

9. Ans(5.00)

O

/ % CH:-CHO

OH
_HO
|1jCHC1 +KOH +
|u]H30

OH

CHO

@
AN
©

3-:-:-:)-:1_ AICl;  C—(CH;
4

P!
[==]
L
9
=]
4
)

Cr0;.AC,0 M

10. Ans(5.00)
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PART-3 : MATHEMATICS
SECTION-I

Ans (A)

Required line is 4x — 3y + =0
A3

HEE

5

Y,

e

(2.0) . X

4x-3y+2=0
=] =+3.

So, required equation of line is
4x—-3y+3=0and 4x-3y-3=0
1o

Ans (D)
y\

A
M
(0,(3 P .
n n
p=—,but — <4 = n=1,2,3,4,5.
V2

V2

Length of chord AB = 2

= \/m = {(say)
For n=1, (*=62
n=2,0"=56
n=3,0*=46
n=4,0=32
n=>35,0=14
~ Required sum =62 + 56 +46 + 32 + 14 =210
Ans (D)
Vertex is (a,0)
y2=—(x—a2) and x =0 = (0, £2a)

2
16 — —
% 2

1
Area of triangle is = 5 4a. (a®) =250

sa’=1250ra=>5

10.

11.

12.

Ans (A)
Equation of tangents

3
2=12x = y=2x+ —
y X y= <X m

2 2
XT_%ZI = y:mx:l:\/mz——S

Since they are common tangent

%::l: m2—8 x2 y2_1

4 _8m?>—9 =0 v
m —osm- — = 623
m= =3 ae =3
y=3x+1 1

> v (x0)

y=-3x+1
S = (3, 0)
S' = (=3, 0)

«—Q8/3—»«—10/3—>
r—1ee—

S'(=3,0) (,%, 0) S(3,0)
Ans (A)
(1°Cy)? + (10C,)? +.....+ (1°C, 0> =2°Cy ....(1)
("CoP = ("CP+ (°C* = (°C) .o
A (C )P ="C- 2)
from equation (1) & equation (2)

(10C1)2 + (10C3)2 +..... + (|Oc9)2 —

Ans (D)
A=0
Ans (B)
The given equation is
"= (Z+2) 7" *+1
= Z+zisreal
> Z+7=7°+7
= (z—2z)z+z +1)=0
> z=z=xasz+z+1#0 (x#—-1/2)
Hence, the given equation reduces to
X'=x"+xx"?+1
= x|x|“"2=—1
= x=-1

So number of solution is 1.

Ans (B)

100 — 1 10° -1
k_\/l 10— 1 -2 10— 1
1 s L1001
3 (1° —1)" =3 10— 1
=33333
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14. Ans(C) PART-3 : MATHEMATICS
16!
Total ways = < SECTION-II
(21)°8!

Number of ways in which P, and P, are in same Ans (1.00)

14 Angle bisectorisx —y =0
groups = (2!)77! . B— (1—p)| _ i
Number of ways in which they are in different V2 V2

16! 14! =[2p-1]=3
groups = (2!)88! o (2!)77! =>p=2o0r —1
_ 14! (15.16_1> Ans (9.00)

7 2. (8 - PN - SN

(2)7! (8) r=(1—|—k)—|—t(1+3j—k)

14. 14!
= Y 1 point or line (1, 0, 1) also lies on plane

27 14141 x+tytcz=d=1+0+c=d
2)7 .7 =c+ .
Probability = —— . D o
186 ! normal of plane is perpendicular to line of line
!

14.82 14(‘2) 8 <1,3,-1>, dr of normal <1,1,c>

~ 1516 15 1.1+31+C.(-1)=0=>c=4
17. Ans(C) from(1)d=4+1=5=c+d=4+5=9
f'(x) > 0; vx €R Ans (17.00)

f' .. . 1 1 1 1 1 1 9
= f (x) is increasing Vx € R (a—175>+<a—275>+...<a—9—m)_a
g'(x)=-1(2—x)+1f(4+x) ajp—ar 9d
If g'(X)>0 ajajg - 64
> (4+x)>1(2-%) = aa;) = 64
= (4+x)>(2-x) Also

_ 1 1 _ar+ai (1 1
=2x>-2 (al+a10)<ala10+...amal)— 0 (a—lJr...a—lO)
=x>-1 1 1 a;t+ayp [ 1 1

19. Ans(B) =>a; +a,=20

1 [ sin 1° sin 1° sin 1° } ADS(-SIOO)
sin 1° | sin 1°sin2° sin 2° sin 3° sin 89° sin 90° P ) 5

1 [sin(2°—1°) sin(90° — 89°) f(x) = XZJF—XJF
sin1° | sin1°sin2° sin 89° sin 90° X2 +x+1

(x+1)* +4
— [(cot 1° —cot2°)+....+(cot89° — cot 90°)] =—>0
sin 1° (X+l)2+i
cot 1° cos 1° 2 4
sinl° sin21° ~ f(x) is into and
2
' 8x +3
20. Ans(D) f(x):_L’“r2
(x2+x+1)

HS-8/9 o

Consider ~[p — (~pvQ]=pA~(~pV Q)]
=pA(PA~qQ =pApA~q=pA~(q

fi(x) = 0, has real value of x so function is
many one

Hence, function is many one and into.
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8.  Ans(1.00)
y=3'lhx&y=x

x—1

Point of intersection (1, 0)

x—1

y=3"In3Inx+ =1=m,
y=x*(1+Inx)=1=m,
~ Angle =0
~cos0=1
9. Ans(2.00)
In AABD,
22452 —BD?
2(3) (5)
= BD*=19
Now, in ABCD
CD>4+9-19
2(3) (CD)

cos 60° =

cos 120° =

= CD?’+3CD-10=0
= CD=-5,2
= CD=2 (+ CD #-5)

1001CJM203221002 R

10.

Ans (32.50)

Z —CF
Median=E+T x h

15—-13
x 10

8

2
:30+?0 =325

=30+
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