SOLUTIONS & ANSWERSFOR JEE MAINS-2021
27" August Shift 2

[PHYSICS, CHEMISTRY & MATHEMATICS]

PART —A-PHYSICS

Section A
ot The booes oo meisaes I b and B kp are conmted By o insssless sér rassi g iver smeicgh
pulleve Cakuilet the G fskon by oo of mass B kg B etrike Uhe gromenil statemg mom resd
L 14
4
)
)
B
b
Bz
Il om -;--: 2hg
Optlores. 0.34 5
LD s
1 02 s
. 045
Ans: 04s
Sol: 2T T
T T 2a
l 8 kg 2kg T
a l l
mag m.g

(mig —2T) =mia— (1)

T —myg = my(2a)

2T —2myg =4my a— (2)
mig — 2myg = (M1 + 4my) a

a= :_g:g
8+8 16 4
a—Em/s2
4
S:Eat2
0.2x2x4 _¢2
10

t=0.4 sec



92 masch List - I with List - 0.

List -1 Last - 11
ia) R”I'E_l.-'dh'rg comstanit) [E] kg m-~ Ig=1
(b  hiPlanck's constani) (il gy mis—?
fc)  pyiMagnetic Held energy densiby) [} m!
(dy  m{ooefficient of viscocity) (iv) kgm~'s?

Chioose the most appropriate answer from the options jgiven below
P (@)=(iid), (b)-(id), ()-(i), (d)-(iv)
2z (a)-(iv), (b)-(ii), (c)-(i), (d)-(iii)
2 (@)-(iii), (b)-(ii), (c)-(iv), (d)-(i)
+ (a)-(ii), (b)~(iii), (c)-(iv), (d)-(i)
Ans:  (a)-(iii), (b)-(ii), (c)-(v), (d)-(i)
Sol: Sl unit of Rydberg constant = m™
SI unit of Plank’s constant = kg m? s™

SI unit of Magnetic field energy density = kg m™s?
SI unit of coefficient of viscosity = kg m™ s™

o3

I the s sperd ol aeypon medecules af IPL & Dbl mys, Binad e row sl of hevikn Y
medewulies af 7]

et 40 m/s
2 B0l m/s
3 332 m/s
« 640 m/s

Ans: 640m/s

3KT

Sol:  Vims BYE
(Vrms)o2 _ MHZ _ i
(Vrms)H IVIOZ 32

-E

& mmemaschromagic v lamp wath wavelong il o 6005 nm illumenates o pludissepstnee
maloiial wihich kas 8 soggeing vollage of L8 . WSl will By thal sispgiing wiillag: @
magnw light s chanpal with anather saence of wavelength of 4700 mm 7

Pients. 0.96 V
+1.28YV
* 024 V
+15V

Ans: 1.25V



Sol:  KEpax =—+¢@
Aj
Or eV _he +Q
Aj
When Aj = 670.5 nm; Vo = 0.48
When Aj=474.6 nm; Vo =?
So, e(0.48)=—240
670.5
1240
elVy )= +
(Vo) 474.6
2-@
1 1

e(Vy -0.48)=1240[ —— - —=|ev
4746 6705

670.5-474.6

Vo =0.48 +1240| ~—> "2
474.6x670.5

] Volts

Vo =0.48 +0.76
V=124V 0125V

0.5 Three oopascibors § = 7=y o if 3 Tt I s
the raher of the charpes on capacitors . anad O esptctiicb
i I—I-—-|.-
1| . o |8
%
':'Iiﬂ'w. 1 : _I. X _;
vl & '!| -:I
L2272
. 2:2:3
Ans: 1:2:2
Sol: . .
! 1
1 D |
1
—H v AH—
A cTTTT s
v 0
| |
I
Cy
I
0
0 \%

(VD_V) C2+(VD—O)C3:O
(Vo=V) 6+ (Vp—0)12=0
Vob-V+2Vp=0

\%
VD :E

a = (v -Vo)ez = V- |(our)

02 = (4V) pF
g3 =(Vp—-0) ng%xlz UF = 4V pF



q:1=(V —0) C. =V (2uF)
J1:Q92:03=2:4:4
g1:Q2:03=1:2:2

OfF  Curval surfass ol o plino-orvees bes of selrective miey 3 sl Iﬂ-—mh—:
Enswn

itttk gy bevn jisd nidh of cusvarther i
wmalizs o ruhvainn b e el lengh o the combaned

kit liguoe. Firal e milie




ar v il rable o of e mrer wire i osds s’ sermanded By sn oeder shell ol omesn

aidl imdlet faalh it i S The? et i vl iFu s ol ciEieid b vkl s
shiddmg o] ypdvemly e N I IT LN ]; Tha: sl e wiirs an vipial cusies
igppesiie sy Hon and deirinuisl iy Whai will be tee e The msgpariic Hekl ai
sl fren S askl when §ioo o @ el ija = 3ok
Li i 'I

=

.hz — &

5 T
b= — a~

3

X

-
(
N

D |—>o—'
-

When x < a
i
B1(2m) = Ho[%]”xz
™

L2
B(2mx) = %

a
HoigX
By =20 (1)
2m
Whena<x<b
BZ(ZT'X) = UOiO

Holo
By =—— - 2
2 2TX @




QA Two disos have momenis of inbertis 1 anid 1y abost their spoctive sos perpendisdar o
Bhe plare aml pussing ihromph the cengre,. Theey ane okabirg with sngplar speeds, iy anal iy

respeviively and s beought inio oontact fece 10 face with theelr axes of motation ooavial
Thet Josss bt it wrand il o Lhar wyslasmn dn e process s prven by
COptions
11,
=

(0 = wa)?

Iy + I2)

.= 1)* wyw;

2(1y + 1)
L (0 — o)’
21y + 1)
2
o oy — w3)
21y + 1)
Ans: —z(l'll'flz) (e

Sol:  From conservation of angular momentum we get
l100 + 20y = (l1 + 12)w
| +1,w
o= 1%L T 12002
I1+12

1 2,10 2
ki—Ell(.l)1+E|20)2

1
k¢ =E(|1+'2)°°2

2
_1 2 2 (I 150,
ki—kf —E[|1w1+|2w2 _—( |1+|2 )

Solving above we get

=L hle _R
ki =Ky Z(WZJM )

o8 Waler drops ane {alling dreem a nozzle of a sbower oot e (e, o a beigh of 90 m. The
dlrops fall @ & sogubis ieterval of erst. Whers the Bl deop skidkes (b Boor, at Thal instant,
thie Bvind drop begens o fall. Locate the pesiton of sevomed drop from the feor when the firsi
el striks, har oo

Gpdont1. 4.18 m
2204 m
1245 m

4 /.30 m

Ans: 7.35m

Sol:




1 -

H=—gt
29

9.8%x2 _

8x2

t2
9.8

t:«Esec

At: time interval between drops

h =%g(\/§ - At)2

0= %g(ﬁ ~onf

1
At=—
V2
2
1 1 1 1 98
h== -—| ==x98x=—=—-=2.45m
2 g[‘/_ 2 ] 2 2 4
H-h=98-245=7.35m
QAR The cokour coling i b carbees neaiskor b ol s the given ljuee. The pesbilance valie of
i RIvIm IrsssoT |8
Ii_,‘ll. - . .
g 1) —
— Lankd
—
L]
Vinlet
dpEons
. (7500 = 375)
2 (5700 = 285) (}
+ (5700 + 375) 0
« (7200 = 750) 0}
Ans: (7500 £ 375) Q
Sol: R =75 x 10” £ 5% of 7500
R = (7500 + 375) Q
a.11 A e 1off 30 kg e plaoml sl e cendee of 0owniform sphenval shell of mass 100 kg and sndaus
M. B e gravitalesal posesiial af a poant, Z5 @ Tres e cenine b Kime The valie of
Wois
Options fiada 2 G
2 —-60 G
1 =20G
' -4 G
Ans: -4G
Sol: A 100 kg

"] som
50 kg



V, = —GMy _GM, | _ —EG—@G =-4G
A r R 25 50

aiz

hnmﬂﬂnmlﬂﬂiﬁrmﬂ-*lk'rﬂﬁ' E-Thm#q relartiomn E
r
ol Bowill b

Options. | ﬂ.ﬂﬂj

-

1“_-

—_
I
™

Sol:

A‘ o o

| QA3 Fortull ﬂddhﬁmdmﬂﬁhm!lnﬂ'whrhmq-dndulﬁm. The
ressstance of galvarometer if fs corment senaitrogy b 2 divond will be

ety 1 0
240
3120
+50



Q14 The lighi wases bom o coherem amsves have same inlensly II-]E'IF | inberlorenee
pativen ihe mionséty of Hght ai misdma is sero, What will be the intsesity of light ai
maxima 7

., Il:}

221

J.-'1-|u

"'5]1]

Ans: 41o

Sol: I = [Ty + 412 ] = 4lo

QA5 A cosstant magnetic feld of 1T & applied inthe r > 0 pgion. A metalle droaler ring of
recdius | m is moving wigh a comstant velocity of | my's along the T-axis At t=0 1, the cengre
LVl i pimg is @l 3= =1 g What will b 5 vales of the indoced emd in e sng @
tela? |Assusne the velociy of the fng doss not change.)

Dypthan

ol —

LT Y

22wV
12V
“ 0V
Ans: 2V
Sol: emf=BLV=1.(2R).1=2V

S8 A anbenn s meneibed osoa $5m Ll buiklery What will b the wavelmegih of ssgnal thas
can be radised ellectively by e rersmsiosiinng lawves ugdo o sangs of 44 Len 7

opfony. 302 m
2 756 m
605 m
+ 378 m

Ans: 605 m

Sol: h: height of antenna
A : wavelength of signal
h<A
A>h
A>400m



=% 1 Y plarper ko ks a Bowohall weith am inasial spovsd o 35 me " sl an angle of 457 fmm the grounad
What are the mavimmm belght and the e ben by the footbadl i reach al the highes
prrint dhuring modion T [ Take =10 ms ")

- hpay =33 m T=0125s
:h = 15625m T=354s
3 hm_ﬂ=1[:| m T=25s
« hy,,=15625 m T=177s

Ans: hmax=15.625m, T=1.77s

U?sin?0 _ (25)? (sin45)?
29  2x10
_Usin® _ 25xsin45°

T g 10

Sol: H= =15.625m

T =25%x07=177s

018 Figure showes a fowd AR, which s best in @ 1207 circular are of radigs B A charge | =08 is

unifoemly distribubed over rod AR What is the electne field E at the centre of curvature
or

Ans:




Sol: &= %sin[g](— ?)

-Q -Q
(5 )-

RO) |g2m

3

r=9
21mR
2% -3Q s
£€=——=sin(60°)\-i
% %9 sinfoor)- 1
_sbo |
81 [0y R?
= dpehel ool spjfoatin Ralle s 65 mi. Wl is B ddildlepenoe i lemmpssrations of woller al D g

aitd ol Vhit Dasblosn ol Rall ¥

[Given I cal =42 ) and spevific heat of waler=1 cal =170 1]
ot 0.147°C

2. 1.476°C

2 (0.014°C

. 14.76°C

Ans: 0.147°C

Sol: Change in P.E. = heat energy
mgh = mSAT

S 4200J/kgC

Q.20 1 dsecn (Fi. lewjiils L} and e (1] are ke as the handaeemiel qguantibes. Thon wihag will
e the dimersiim of denssiy

. [FL—5T2]
-] [ FL— 3 T"n]
3. [FL—4 T2]
« [FL—372]
Ans: [FL*T}
Sol: Density = [FL°T]
[M L-3l - [MaLaT-ZaLbTC]
[MlL. ] - [MaLa+bT-2a+c]
a=l;a+b=-3;-2a+c=0
1+b=-3 c=2a

b=-4 c=2
so, density = [F* L*T?]



Section B

L8 | X glifferent wavdengthe may be ochservesd in the spectram from a hydrogen sample iF the
abiwwes drv wxlisnd b slates Wikh jeiscipl jsiidies aomolsit i=h 7 The valud of X &

T §
Mirnmni

Ans: 15

n(n—l) _ 6><(6—1)= 6x5 _
2 2 2

15

Sol: No. of different wavelengths =

Q I'wo simple harmonic motion, are represented by the equations

sue3)

iy = 10sin
¥y =5 [sind=t + 3 cosdnt)
Fatio of amplitude of y, to y,=1:1. The value of x is

Gervan 3
AnEwer

Ans: 1

Sol: y;=10 sin(3nt +g] = Amplitude =10
Yo = 5(sin3nt + ﬁcosSnt)
Yo = 10[%sin3nt +§cossm]

Yo = 10(cosgsin 31t + singcos3mj

y, =10 sin(3nt +g) = Amplitude = 10

10

So ratio of amplitudes = m =1

Q.3 A pener diode of power rating 2 W is to be ased as o voltage regulator. B the rener diode has
# breakdown of 10V and it has o regulate voltage fluctusted between &V and 14 Y, the

value of B for safe operation should be ML
By
o AN 0
Unregulated Repulated
'l.l'ull:.“'g qf w:rll:alqe
o o
(EIeEr =



Ans: 20

Sol: When unregulated voltage is 14 V voltage across zener diode must be 10V so potential difference

across resistor AVgs = 4V
And Pzener = 2W

VI =2

| =£=0.2A
10

AVRS = I Rs

4x0.2Rs=>Rs= 4—20=20Q

0.4 Wires II"|: and 'l".';. are made of same material haw ing the I"ll'.|l,||'|!,'l &l ross ol
1.25% 10" N/m? W, and W have cross-sectional arca of 8= 10 T o and 4%1077 m?,
respectively. hlasses of 20 kg and 10 kg hang from them as shown in the Bgune. The
maximum mass that can be placed in the pan without breaking the wires is

k. (Lse g =10 m/s?)

Pt et

[ |20k
| 10kg

.:::‘, pan

Given B
Angwer |
Ans: 50

T
Sol: BS;=— 1 T, ax =8x1.25x100 = 1000 N

8x1077
T
B.Sy = — % = Tymax = 4%1.25x100= 500 N
4x10~
m = 1000500 o o
10

Q.5 A tuning fork is vibrating at 230 Hz, The length of the shortest closed organ pipe that will
resonate with the tuning fork will be _ T
(Take speed of sound in atr as 340 ms 1)

Given 34
Angewer

Ans: 34

Sol:




:i =0.34m
4x25

(=34 cm

Q6 A plane electromagnetic wave with frequency of 30 MHz travels in free space. At particular
point in space and time, electric field is 6 V/m. The magnetic field at this point will be
12 108 T, The value of x is ,

Givemn -
Answer |
Ans: 2
Sol |B|_E_L=2x108T
C 3x108
Ox=2

Q.7 A heat engine operates between a cold reservoir at temperature T, =400 K and a hot reservoir
at temperature T,, [t takes 3X) | of heat from the hot reservoir and delivers 240 | of heat to
the cold reservolr in & cycle. The minimom temperature of the hot reservoir has o be

.8

Given -
Answer :

Ans: 500

Sol:  Qin =300 J; Qout=240J
Work done = Qin = Qout = 300 — 240 =60 J

Efficiency = 1—T—2
Ty

1_. 400 400 -4
—_—=l-— = —— = —
5 T T, 5
T1=500K

Q.8 The matio of the equivalent resistance of the network (shown in figure) between the points
a and b when switch is open and switch is closed & x @ 8. The value of x is

B iR
‘i A A
S\
.

a b
AN T TN
2R R
Given
AnswWer ;
Ans: 9
3R
SOI: Req open :7
Rx2R 4R
Req closed = 2% 3R =?

Req open —3Rx 3 _9

Req colsed 2 4R 8
Ox=9



Q.9 An o ctrewit has an inductor and a reststor of nesistanee B i sevies, such that X =3 R,
Mow', a capacitor s added in series such that X =2 R, The ratio of new power [actor with

the ould power factor of the circuil is -J_T_l =x, The walue of ¥ is

Given -
Answer ;
Ans: 1
Sol: R X, = 3R R X, X.=2R
T —
a )
Y N
cosQ= R cos@ = R
VJRZ +3R? VR? +R?
_ 1 -1
10 2
coso 10 5
cos¢ 2 1
Ox=1

Q10 A bullet of 10 g, moving with velocity v, collides head-on with the stationary bob of a
pendolum and recolls with velocity 100 m/s, The length of the peradulum is 0.5 m and mass
of the bob s | kg, The minimam valoe of o= mi s so that the pendulum describes
a circle.

{ Assuime the strmg o be mextensible and g o= 10 m,/ 57

1.5m
10g kg
Glven ==
AnSwer ;
Ans: 400
Sol:
0.5m
109
*r—>
Viin =V

V'=,/5gR =4/5%x10x0.5

V'=5ml/s
miV=my x5 —-m; x 100
10 v=5-19 ;100
1000 1000

V =400 m/s



PART —B -CHEMISTRY
Section A
B The comrect onder of lonkc mdil for the ons, P2, 87, Ca®* K", 01" s
POl > 827 > P3T > Ca2t > K
1K*>Cat > P82
3 pi=»8l= > >K* > Catt
“Ppi->8->(C" > Calt > K
Ans: P¥>s*>Cl >K'>ca”

Sol: All the given species are isoelectronic. Among isoelectronic species, as atomic number increases,
ionic radii decreases.

@3 Which one of the inBowing neactions will not vield propionic acid 7
et CHyCHLCH,Br + Mg, CO, dry ether/H,0"
» CH4CH,CCly +OH ™ /H,0*
s CH,CH,COCH, + 01~ /H,0*
« CH4CH,CH, + KMnQ,(Heat),OH - /H,0*

Ans: CH3zCH,CH,Br + Mg, CO; dry ether./ H3O"

co
Sol: CH3—CH,—CH,—Br ﬁb CH3—CH,—CH,MgBr _ZFCH3—C H,~CH,—C—MgBr

H30"
——> CH3~CH,~CH,—C—OH

Butanoic acid

Q.3  The major product of the following reaction, if it occurs by SNZ mechanism 15 :

OH
_ K,COy
@ N >_/ﬁ\\Br acetone

Dptions

: @/“\/:<
>0



OH (o
' O\/=<
Sol: Base . >=/\BI’ Sn2 reaction @/

phenol phenoxide
ion

Q4  Which one of the following fests used For the sdentification of functional groups in organic
compounds does not use copper reagent 7

1. Seliwanoff's test

2. Biuret test for peptide bond

3. Benedict's test
4. Barfoed's test

Options

Ans: Seliwanoff's test
Sol: Biuret reagent — Sodium hydroxide + hydrated copper (Il) sulphate
Benedict reagent — Sodium carbonate + sodium citrate + copper (Il) sulphate pentahydrate

Barfoed’s reagent — Copper (ll) acetate in-a dilute solution of acetic acid
Seliwanoff's reagent — Resorcinol + conc.HCI (No copper present)

L L}rnphiﬁc sols are more stable than lvuphuhir sols because,

Options . the colloidal particles have no charge.
2. the colloidal particles have positive chargﬁ.

a
thiere is a strong elictrostatic repalsion betwem the negatively charged collosdal particles

+. the colloidal particles are solvated.

Ans: the colloidal particles are solvated

Sol: In the lyophilic colloids, the colloidal particles are extensively solvated.



Q6 The compound/s which will show significant mbermolecular H-bonding is/are -

Pl
o™ O7" 0
- | OH
(a) (b) (©
orten, (b) only
2 (c) only
s (a), (b) and (c)
+ (a) and (b) only

Ans: (b) only

NO,
OH
Sol: shows intramolecular H-bonding

H
N\n,CHS
o shows intermolecular H-bonding
HO

It do not show intermolecular H-bonding due to steric hindrance
OH

%7 Choose the correct statement from the following :
Dptions 1
Among the alkali metal halides, LiF is least soluble in water.
s
The low solubility of Csl in water is due to its high latbce enthalpy.
3
LiF has least negative standand emhalpy of formsdion among, alkali metal (uorkdes
4.

The standard enthalpy of formation for alkall metal bromisdes beoomis less regative on
|||':--\.'|'|'H!Ir|||_ tha RO

Ans: Among the alkali metal halides, LiF is least soluble in water

Sol: * For alkali metal fluoride the solubility in water increases from Lithium to Caesium. LiF is least
soluble in water.
* |n Csl, lattice energy is less, but Cs" is having less hydration enthalpy due to which it is less soluble
in water.
* Standard enthalpy of formation for LiF is most negative among alkali metal fluorides.



* Standard enthalpy formation for alkali metal bromide becomes more negative on descending the
group

B Which ore of the follimsing chemiaals s responsile for the prosdaction of FO i the stomesch
kewding |0 irritabion and pam 7

Dipliznia _ED \
. NH
SO, /
HN \
.
. NH,4
N
H
NNH,
3.
NH,
HO
N
H

Ans; M "\
k L

Sol: Histamine stimulates secretion of HCI in stomach leading.to irritation and pain. Structure of Histamine
is

T e~

%% The addition of dilute NaOH to Cr** salt solution will give :
o precipitate of Cr,04(H,0)
2 precipitate of [Cr(OH) )~
s precipitate of Cr(OH),
+ a solution of [Cr(OH),]~
Ans: precipitate of Cro03(H20)n

Sol:  Cr®" +dilNaOH O3 Cr,03.(H,0),

precipitate



890 The major product (A} formed in the reaction given below is

CH,0H A

(Major Product)

0

oot CH3—CH,—CH-CH,—OH

CH; - CH, — CH — CH,— OCH,

CH;— CH,— CH — CH,Br

OCH,4
C]‘IB-EHI—C=EH2

'r_'['la_ = CI'I: - C - {:[‘I:
Ans:
H
aY _
CH3—CH,—C CHzt'BI' CH3~CH>—C=CH,

Sol: CH30~/ CH3OH
: _EHa0 TCAOR |

A
Major product



Q.11 Which one of the ollowing & formed (mainly) when red phosphorus s heated in oo sealed
tube a B K 7

%" Yellow phosphorus
2. a-Black phosphorus
3 White phosphorus
s B-Black phosphorus

Ans: a-Black phosphorus
Sol:  When red phosphorus is heated in a sealed tube at 803 K, a-black phosphorus is formed

Q12 Potassium permanganate on heating at 513 K gives a product which is ;

P diamagnetic and colourless

= diamagnetic and green
1 paramagnetic and green
« paramagnetic and colourless

Ans: paramagnetic and green

A
Sol:  2KMnO4 O 919%' KoMnO4+MnOs5+ Oy
Green Black
K2MnO4 has one unpaired electron hence it is paramagnetic

Q12 Which one of the following is the major product of the given reaction ?
CHy
NC O (i) 2CHMgBr
(i} HyO
cy () H:SO, heat

* Major Product




CH3 CH3

|
O = OMgBr
CN (i) 2CH3MgBr BrMgN=C CHg (i) HO*
Sol: e 3 =
CHs CHg3

CHs CHs CHs CHs

|
C OH |
CHs CH

Q.44 piaich List - 1 with List - 11 :

List = 1 List = 1T
[(Mame of ore/mineral) [(Chemical formula)
(a} Calamine iy ZEns
b Malachite (il Felll
[c) Sdderite (i) ZnC0y
(d] Sphalerite (iv] o0y - CufOH]),

Choose the most appropriate answer from the options given below
7P (@)-(iii), (b)-(iv), (c)-(ii), (d)-(i)
z (a)-(iii), (b)-(iv), (c)=(i), (d)-(ii)
» (a)-(iii), (b)-(ii), (c)-(iv), (d)-(i)
+ (@)-(iv), (b)-(ii), (c)-(1), (d)-(ii)
Ans: (@)-(iii), (b)-(iv), (c)-(ii), (d)-()

Sol: (a) Calamine - ZnCOs;
(b) Malachite -  CuCOj3.Cu(OH);
(c) Siderite - FeCOs3
(d) Sphalerite - ZnS



B The oxide that gives H,D, most neadily on treatment with HoO s ;
s ¢ 5n0,

: Na,O,
» PbO,
+ BaO, -8H,O

Ans: NazO»

Sol:  1.SnO; + 2H,0 — Sn(OH)4
2. Na;O; + 2H,0 — 2NaOH + H,0,
3. PbO; + 2H,0 — Pb(OH),4
4. Acidified Ba0O,.8H,0 gives H,O only after evaporation

W The coareol srieciares of A and B loemed s the llasing seactoms ane |

[ ] i}
..
AL 100 g Pl Myt

KD

T

MH; NH\H/CHg

H UJ\CH;
A :é ' B:@
H,

NHy N
1

NH; NH,

§ 4

3
NH; NH\H/



H OH

.-:.-"-“\'\"'-\.II _,.:‘ﬂ";\-
o Aoy ¥ B: ]
Ans: A Ax_..e'] F;UJJ
Kk, KH._ . CH,
i
OH OH OH
o o
Sol LN &,@
CoHsOH
NO2 NH; NH
®) O
(Major product)
Qir

In stratosphere most of the ozone formation is assisted by :

Opti : S e
P 1 ultraviolet radiation.

2 visible radiations.

3 "y-Tays.

4. COSMIC rays.

Ans: ultraviolet radiation

uv
Sol: Oz~ >0O(g) + O(g
O(g) + O2(g)

Oz(g)

Q.18 . .
" Hydrolysis of sucrose gives :

ety a-D-(+ )-Glucose and a-D-(— )-Fructose
2 a-D-( = }-Glucose and a-D-(
3 =D = )-Glucose and B-D-{ —

& i

4. o=D-( 4 }-Glucose and B-D-

)

+ )-Fructose
-Fructose
)

Fructose

Ans: a-D-(+)-Glucose and B-D-(-)-Fructose

Sol: Hydrolysis of sucrose gives a-D-(+)-Glucose and 3-D-(-)-Fructose



Q19  Given below are two statements :
Statement [ :  Ethyl pent-4-yn-oate on reaction with CH;MgBr gives a 3%-alcohol.
Statement I1:  [n this reaction one mole of ethyl pent-4-yn-oate utilizes two moles of
CH,MgBr.
In the light of the above statements, choose the most appropriate answer from the options
given below :

. Both Statement I and Statement II are true
2 Statement I is true but Statement II is false
3. Statement I is false but Statement II is true

Options

4 Both Statement I and Statement II are false

Ans: Statement | is true but statement Il is false

Sol:  H=C=C—CH,—CHy—C—O—CH,—CHg —ad® Cmokes)
~CH3CH,OMgBr
-+
?MgBr (PH
to T H50
Br=MgC=C—CH;=CH>=C—CH3 ——HC=C—CH,—CH,—C—CHs

It consumes 3 moles of Grignard reagent so statement 2 is false

Q.20 Which one of the following is used to remove most of plutonium from spent nuclear fuel ?
Dptions
2 O,F,
s CIF,

Ans: OyF>

Sol:  O.F; oxidises plutonium to PuFs and the reaction is used in removing plutonium as PuFs from spent
nuclear fuel.

Section B

a1 Tha first order rabe constant for the decomposition of CaCO, at 700 K is 6.36 % 10 ~3g1and
activation energy is 209 k] mol 1 Its rate constant (in s~ ') at 600 K is x % 10~°, The value
of ¥ is . [Nearest integer)
[Given R=B31 ] K ' mol~! ; log 6.36x1073=—219, 10~ 47 =162 %107

Given -
Answer :

Ans: 16

Sol: k,=6.36x107°s™?
Ea = 209 kJ mol™

|ng_2:E—a i—i
k, 2303R|T, T,



k E 1 1
|Og_2 = a -
ky 2.303R| 700 600

log 6.36x107° _ 209x10° . 700-600 _ 209 %103 . 100
ky 2.303x8.31 700x600 2.303x8.31 700 x 600

log (6.36 x 107%) — log ky = 2.6

log ko = log (6.36 x 107) = 2.6 = —2.19 — 2.6 = -4.79

k2 = Antilog (-4.79) = 1.62 x10™° = 16.2 x10™°

0x=16

Q2  The number of species having non-pyramidal shape among the following is
(A) SO,

(B)  NO3
(C) PCl,
D) cof”

Given 1
Answer :

Ans: 3

Sol: SOz — Trigonal planar
NO3 - Trigonal planar
PCls — Pyramidal
CO%‘ — Trigonal planar

Q.3 Data given for the following reaction is as follows :

FLU,:S:I + Clgmw.,'ib_-.:,—:‘]:l..'[s] + {_-0,:3}

Substance MR A
(k] mol~") Jmol 'K~
FeOy, - 2663 5749
Cipraphite) 0 5.74
Feg, 0 27.28
COy, -110.5 197.6

The minimum temperature in K at which the reaction becomes spontaneous is _

(Integer answer)

Given 1
Answer :
Ans: 964
A H°
Sol: =T
egbm ArS"

AH = lAfoFe) + AfHECO)] - lAfoFeO) + AfHEgraphite)J
= [0 - 110.5] - [-266.3 + 0]
= 155.8 kJ mol™
AS® = [ASZFe) + ASECO)] - lASzFeO) + Aszgraphite)J
= [27.28 + 197.6] - [57.49 + 5.74] = 161.65 J mol K™*
- _155.8x10°
eabm =" 161.65

Since AH® and A,S° are positive, the reaction is spontaneous if T > 963.8 K
Therefore the minimum temp at which the reaction becomes spontaneous is 964 K

=963.8K = 964



Q4 The number of photons emitted by a monochromatic (single frequency) infrared range finder
of power 1 mW and wavelength of 1000 nm, in 0.1 second is x = 103, The value of x is
. (Nearest inbeger)
(h=663%x10"H Js, c=3.00% 10° ms— 1

Given —
Answer :
Ans: 50
Sol: E=nhv
E=“)\£ P=1mW =1x1073J/s

Forls - E=102J
001s - E=10"J

_EA _1x107x1000x10° _ 10710
n=—m= =
hc 6.63x107>4x3x10® 19.89x10726
=0.050 x 10
=50 x 10"
0 x=50

Q.5 When 5.1 i of solid N I-I_II 1S is introduced into a two litre evacoated flask at 27°C, 20% of the
solid decomposes into gaseous ammonia and hvdrogen sulphide. The F‘:p for the reaction at
Z7Cisxx10-2 Thevalueof xis . (Integer answer)

[Given R=0082 L atm K~ ' mol—

Given =
Answer :

Ans: 6

Sol:  Molecular mass of NH;HS =14 + 5 +32 =51
Moles of NH4HS initially taken = % =0.1mol

Volume of vessel = 2L
NH4HS - NHs + H.S
Att=0 0.1 mol
Att=oo 0.1x0.2 ., 0.1x0.2 [Since % decomposition = 20%)]

. nRT
Partial pressure of component, p = ——

_ 0.1x0.2x0.082x 300
2
Kp = Pnm, Ph,s = (0.246)x(0.246) = (0.246)° = 0.0605

=6.05x 1072
X=6

=0.246 atm

Q6 100 g of propane is completely reacted with 1000 g of oxygen. The mole fraction of carbon
dioxide in the resulting mixture is ¥ 10~ The value of 1 is

(Nearest integer)
[Atomic weight : H=1.008; C=1200; O=16.00]

Given 2
Answer :

Ans: 19

Sol:  CsHgg) + 502 OG-  3COzq) + 4H20(,
_100 _



1000 _
noz - ? - 31.25

CsHg + 50, O& 3CO> + 4H,0

No. of moles initially 2.27 mol 31.25 mol - -
No. of moles left after completion 0 (31.27-5%2.37) (83x237) (4x237)
=19.9 =6.81 =9.08
Yoo, = 6.81
€%z 7 19.9+6.81+9.08

=0.1902 = 19.02 x 1072

Q.7 40 g of glucose (Molar mass = 180) is mixed with 200 mL of water. The freezing point of
solubion 1s K. (Mearest miteger)

[Given : K= 1.86 K kg mol~'; Density of water=1.00 g cm~? ; Freezing point of
water =273.15 K]

Given =
Answer :

Ans: 271

Sol: ATi=Ki m

Wp =V xd
=Kf.% =200 x1
BT =200g
AT, = 1.86x1000%40._ 5 i
180x200
AT, =Tf - T

T; =Tf —AT; = 273.15 - 2.066 = 271.084 = 271K

Q8  The resistance of a conductiv ity cell with cell constant 1.14 cm ~ !, containing 0.001 M KCl at
208 K is 1500 2 . The molar conductivity of 0.001 M KCl solution at 298 K in S em® mol ~!

i5 . [Integer answer)
Given —
Answer -
Ans: 760
Sol: A :10&0" K:%x%:l;bo x1.14=0.00076
A, =1000x0.00076 _ 076 _ 076 _ 1 26 %107 = 760 S cm? mol-L
0.001 0.001 1073
Q9 The number of optical isomers possible for [Cr(C,0,),F~ is
Given 0
ANsSwWer :
Ans: 2
3+ 3+
|_ |"ox °X\| _l
Sol: o/x\Cr) N

(0)8

o L\ li gjr\jox



Q.10

Two flasks [ and 1T shown below are connected by a valve of negligible volume.

When the valve is opened, the final pressure of the system in bar is 121072 The value of

x is __. (Integer answer)

[Assume - Ideal gas; 1 bar= 107 Pa; Molar mass of 3\'2 =280g mol™ . R=§.31 J mol K- l]

Given 8
Answer :
Ans: 84
Sol: Let the final temperature of the system be ‘T’

Q.1  The angle between the straight lines, whose direction cosines are given by the equations

Applying thermal equilibrium
n1CAT; = n,CAT»
28 (300 -T) = 22 x(T - 60)
28 28
Solving, T =284 K
Final pressure P = —— = —x—"——
\% 28  3x1073
= 84287 Pa
=84.28 x 107 bar
O0x=84

PART -C-MATHEMATICS
Section A

2A+2m=n=0 and mn+n/+im=0, is :

Options

1.

Ans:

Sol:

oy
<.

T — COS | —

n
2

n= 2(I +m)---- @)
Im+n(+m)=0--- (2)



sub (1) in (2)
Im+2(+mf =0

2% +2m2 +5ml =0
+ by m?

12 [
{2 orft)
m m
Put t=

m

22 +5t+2 =0
Solving

:>t:—2;—1
2

When l =-2 when L = —1
m m

2l

n=-
Dr's = (—2m, m,—Zm) (I,—2I,—2I)
(-21-2) L-2-2)
-2-2+4 T
—— =0

... 2

O required angle, cos@ =

Q.2 Let M and m respectively be the maximum and minimum values of the function

: - ™ .
flx)=tan '|_l;u'|.1 +cosx) in | O, _; . Then the value of an{M —m) is equal to :

owens o o 3
22 _ 3
23— 242
“3+ 242

Ans: 3 —2\/5
Sol:  sinx + cosx = «/Esin x(x +E]
:>sinx+cosx|][lﬁ] forxl][o,g}

f(x) = tan‘l(sin X + cos x) 0 [%,tan_l ﬁ}

4y M _V2-1 V2-1_
tan[tan ﬁ 4} 1+ﬁ «/5—1 3 2\/5



Q.3 [x+1] [x+2] [x+3]
Let A= [x] [x+ 3] [x+ 3]
[x] [x+ 2] [x+ 4])

to £ If det(A) =192, then the set of values of x is the interval :

Options [68, 69)
2 [65,
= [62,
+ [60,

, where [t] denotes the greatest integer less than or equal

3 &

)
)
)

o

7
Ans: [62,63)

[x+]] [x+2] [x+f<]

Sol: [x] [x+3] [x+:}
b [x+4 [x+4

Rl - Rl_RZ&RZ - Rz _R3

10 -1
0o 1 -1 ]:192
I [{+2 [ +4

2[x] + 6 +[ =192 =4 =62

=192

Q.4  Let [A] be the greatest integer less than or equal to A, The set of all values of A for which the
system of linear equations x+ y+z=4, 3x+2y+5z=3, 9r+dy+ (28 [A])z=[r] has a
solubon is :

options |
2 (—o, =9 U[—8, »)
3. (—o%, —NU (-9 =)
+[—9, —8)

Ans: R
11 1

Sol: A=[3 2 5 |=-24-]\]+15={N-9%0
9 4 28+

If [)\] +9 # 0 then unique solution
it [\] +9=0then a,=n,=n;5=0
O A can be any real number



Q.5 A differential equation representing the family of parabolas with axis parallel to y-axis and
whose length of latus rectum is the distance of the point (2, —3) form the line 3x+4y=5, is
given by :

Options

10 — =11
*1N—5=10

310 — =11

Ans: 11— =10

Sol: Latus rectum= M = E

fe-n? = 2y -1)

Differentiate with respect to x
o(x—h)=LY
5 dx
Differentiating again,
2

p - 11d%

5 dx?

2
119 - 10

dx?

0.6  Each of the persons A and B independently tosses three fair coins. The probability that both
of them get the same number of heads is :

0ptinn51_ —1
2 1

8
5 2
16



Ans: —
16
Sol:
No. of heads 0 L 2 s
beame | Ixl-L 2,39 (3.3 9 [11_ 1
8 8 64 8 8 64 8 8 64 8 8 64
Total probability = 1,2,9,1.5
64 64 64 64 16
Q.7 If the solution curve of the differential equation (2x— H'h,r-"':ldy-l-;n.h =, passes through the
points (0, 1) and (2, ), then B is a root of the equation :
Options =
1L 20—y —2=0
2. 40y =2 =1}

3. g~ —1mi)
« 2y —=2y—1=0

Ans: y5 —y2 -1=0

Sol: (2x —10y3)dy +ydx=0
Rearranging, we get

= d—X + [ij = 1Oy2
dy y
Igdy:62|"(Y):y2
IF=e™Y
Solution of D.E is
Oxy= IﬁOyz)yz.dy

5
+C=xy?=2y>+C

10
xy? = 5y
Since it passes through (0, 1); 0=2+C=C=-2
O Curve is xy2 = 2y5 -2
Given it passes through (2, [3)
2p% =2p°-2=B°-p%-1=0

OB is root of an equation y° —y2 -1=0



LB — _
I lim |1.IIJ|' =541 = -u.1.:| = v, then the ordered pair (a b) is

\‘.il:l:lnnl.ll _1 _1_\
"2)

. ,r_']

2
|"|
3 _-I_._-
2)
. 1}
'y

Sol: Iim( x2—x+1j—ax=b (o0, — e0)
X — 00
=a>0
P -x+1=a%x?
= lim =b

X - 00 ’XZ—X+1+aX

. l-a?k?-x+1
lim =

X — 00 ’XZ—X+1+aX

_a2 |2 _
lim (1 a)x Xx+1 _
X > 00
x[ 1—1+1+a]
X X2

=1-a’=0=a=1

b

Also, lim i =b
X - 00 ( 1 1 J
x| JI-=+—+a
X X2
1 opop=-1
1+a 2

(a, b) = [l - %j

Q.9 The equation of the plane passing through the line of intersection of the planes

I-I:.l + |+ |i,|_ land & |]r' # 3 k | om0 and pasalliel o the -aois s

Dplheis 5 In A
"r-j—?-k]—ﬁ=ﬂ
s = [A n}
r-\i +3k/+6=10
o ;—3E}+ﬁ=n
.—} A, s
T j—3k]+ﬁ=ﬂ



Ans: F.(] —3|2)+ 6=0

Sol: Equation of planes through line of intersection of these planes is:-
(X+y+z-1)+ A(2x+3y-z+4)=0
S@+2N)x+ [L+3\)y+(1-A)z-1+4r =0
Since parallel to x—axis whose direction ratios are (1, 0, 0)
O@+2a+(@+3r\)o+(1-AJo=0
1

A=—-=—
2

] Required plane is Ox +[1—%jy + [1+%)z -1+ 4[— %J =0
~-Y:3,.3=0
2 2

:>F.(]—312)+6 =0

Q10 The area of the region bounded by the parabola fy—22=(x—1), the tangent to it at the
point whose ordinate s 3 and the r-acds is :

Options 1 _I_ 0

Ans: 9

Sol: When y=3=>x=2
OPointis (2, 3)
Differentiating (y —2)2 = x — 1 with respect to x

2(y-2y'=1
=Vy'=
y 2ly -2
1
At(2, 3), y'==
(2,3),y >
:>y—_3=1:>x—2y+4=0
X-2 2
3
Area = J-((y —2)2 +1- (2y —4))dy = 9.8g. units
0
.11 f 3 _
¢ If yix) = r_ut_llw"lril + sinx + V1 — sinx | re [= 'I'\i then dy at X G i
. — e — I e alls U — M
Y L1+ siny — J1 = sinx | Pl ™™ 6
Options



Ans: 1
2
X . X, . X X
COS= +SiN= +Sin= —CcOS —
Sol:  y(x)=cot™ 2 2 2 2
X . X X X
COS — +SINn— —SINn— + C0S —
2 2 2 2
1 X)_T X
X)=cot tan— [=——-—
y(x) [ 2] >
, 1
X)=-=
y)=-3
Q.12 ~ 1 1
fo0<xy<land y= L ¥? + Zx® + Zxt+ ., then the value of e *¥at x = = is:
2 d 4 2
Options
) digh

—p
2

5 ng

2
3 De

Ans: 1e
2

Sol: y= [1—1jx2 +(1—1jx3 +.a.
2 3

1
X===y=1-In2
> y

N

Ly - gl¥-n2 _ o2-n2 _ €

e =
2

QA3 Lek £ be the set of all integers,
A= {1.!.',|.'_| I xZ:lx— 2P+ _l,l-" < -I.],
b= ':-:l.u:-t Zx Z:xt 4 _ull" -l].lrln.l
C={ix.y) eZx Z:0x- 27 + (y - 25 4

It kb Bokal pinimalser o eelabors rom A o B o A oL s ::I then e valus of pis :

fpimer. 25
2 9
116
+ 49



Ans: 25

Sol: (x—-2)*+y*<4
X2+ y? <4
No. of points common in A & B is 5.
(01 0)1 (11 0), (21 0)1 (11 l)! (11 _l)
SimilarlyinB & Cis 5

No. of relations = 25 = 2%°

0.14  The set of all values of k> =1, for which the equation
(Baf+dr4 32 = (k+1) (322 4dr+3) (3ri+4r+2)+ k{32 + dv4 2 =0 has real roots, is
Options
| ,
E; E = { }
2. [2, 3)
3 = 5} 1
5
4. 1 s
F
. 2
5
Ans —
3]

Sol: (3x2 +4x +3)2 - (k +1)(3x2 +4x+3X3x2 +4x+2)+ k(3x2 +4x+2)2 =0
Let 3x%2 +4x+3 =aandb=3x?>+4x+2 =b=b=a—1
Given equation becomes
=a? - (k+1)ab +kb? =0
—a=kbora=b
Oa=kb (a=bisimpossible)
=3x2 +4x+3 = k(Sx2 +4x+2)
=3k -1x? + 4k -1)x +(2k -3) =0
For real roots D=0
=16(k -1)? - 4(3(k - 1))(2k =3) = 0
=4 (k=1){2k=5} > 0
—(k—1) (2k—5) <0

5
= kD{lE}

Butk#1

5



048 Two podes, AN of epgth o wectres and CD of leagth o+ b (boa ) metres are srectesd o1 the
s Borieontal liveel with bases at B and DU M B} = 3 and -Lﬂ-:—:,u;

P ¥24+2(a+2b)x—b(a+b) =0
2 x2—2ax+b(a+b)=0
: x2+2(a+2b)x+ala+b)=0
+ x2-2ax+a(a+b)=0

Ans: x? -2ax+bfa+b)=0

Sol:

Rearranging
= x? -2ax +ab &
- D

Qe Amnmmwhmm;mﬂuhmddmuhﬁm;qmm
washh ol side 1 Fromn sach of the fomr comens and folding ap e laps. 1 the valume of the
Isa s e i, Uhe & i8 el 1o

Diptions
1 a+b-w.‘ra1+ b2 + ab

6

, a+b—-+aZ+b% -ab
12

1a+b—~.’a2+ b2 - ab
6

+a+b+Ja1+ b2 — ab
6




a+b-+ya +b? -ab
6

Ans:

Sol: V= (a - 2x)(b - 2x)x
dV(x)

3T:12x2—4(a+b)x+ab
d\(;—)((X):O:>12x2—4(a+b)x+ab=0
Solving, x = (a+b)i a® +b” -ab
¢ 6
I_etx:(a+b)+\/a2+b2—ab
6
or (a+b)-va? +b? -ab

6
We can see that the maximum point is

_ a+b-va®+b%-ab

Ox
b

QA7 If two tangents drawn from a point P to the parabola y?=16(x—3) are at right angles, then
the locus of point P is :

opton1. x +3=0
2x+4=0
3 x+1=0
¢+ x+2=0

Ans: x+1=0

Sol: Locus is directrix of parabola
=x+1=0

A The Boolean expression (p ~ q) = {{r a q) » p) is equivalent to :
et paqi=(raq)

2 (paqi=(rvq)

s par)=(paq)

s(qar)=(pAq)
Ans: (qu):qu)
Sol:  (p0a)= ((r Da)Op)
~(p 0a)((r 0a)Op)
~(p0a)O(r 0a)O(p Da))
=[~(p0a)0(p D) O(~ (p Da)O(r Op))
=>T0[(pog)ofap)
=~(p0a)0( Op)
:>(qu)3(qu)



t —
Thei value of the ntegral f v da B :
(14 xM14 323 £+ x)
e . .
o '] - 3
g\ %)
- 2(1-8)
4 r
. E||I_ ﬁ.
B\ 6 J
[
4 6 J
Ans: E[l—ﬁJ
8 2
Sol:

1
j X
5L+ x) 1+3x 13 +x)

[ t(2t)
= I( +1X1+3ttZXB+t )dt

Simplifying, we get

_ %EEJ_E[E]_E(E)=E[1_£]

8 |6 8 \3) 8 2

020 Lot Afa, 0), B(b, Zb4+ 1) and C{0, b, b =0, [b| 2 1, be points such that the area of triangle ABC
is 1 &q. unit, then the sum of all possible values of a is :

Options Zb
b+ 1
— Zb
b+ 1

. b4
b+ 1
¢ —Ipe
b+ 1



Ans:
b+1
la 0
Sol: |=|b 2b+1 1f=1
0 b
a 0
=b 2b+1 1 =4+2
0 b
—a(2b+1-b)-0+1p2 -0)= 22
+2-Dp?
Sa=—-—
b+1
_h2 _h2
I]a=2 b anda:—2 b
b+1 b+1
. _—2p?
Sum of possible values of ‘a’ is = 1
ﬂ"l > j:',-"',h + 3" : 1 | foX 4 To—1 C I Ci £ .
e et e v I -=+% lO§ r4-e 7 + 0, whereg 5 a constant o legrabion,
1ot 1 7o 14l[u 0g_ (4« § J) 2T is a constant of integratio
then u+v is w..]u;ﬂ by
Given -
Answer :
Ans: 7

Sol: 2e*+3e™* = A(4ex + 7e‘x)+ B(4ex —7e"x)
Equating coefficient of €* and e™ on both sides
2=4A+4B;3=7A-7B

Solving, we get A :E, B =i\
28 28
i.e., Required integral is

13 1 4eX-7e7%
J.— dx +—
28 28 J geX +7e7X

Comparing, u = 3 \Y 1
’ 22

=>u+v=7

Q.2 Let S be the mirror image of the point (1, 3, 4) with respect to the plane 2x—y+z+43=0
and let R (3, 5, v) be a point of this plane. Then the square of the length of the line segment

SE is
Given --
Answer :
Ans: 72

Sol:  Since R (3,5, A) lies on the plane 2x -y +z + 3 =0.
Therefore, 6 —5+A+3=0
=A=-4
dr's of line QS are 2, -1,1
equation of line QS is
Xx-1_y-3_z-4_
2 -1 1

A



Let P be the foot of the O

= P(2A+ 1, -A+ 3, A+ 4)

P lies in the plane

=22A+ 1) - (-A+3)+(A+4)+3=0
=4N+2+ 3+A+7=0
=6A+6=0=A=-1.

=P(-1,4,3)

Now, P is mid-point of QS.

Therefore, co-ordinated of S are (-3, 5, 2).

OSR = /36 +0+36 =72

(SR)? =72
ud Ll ardl L. b Dew complen numbers such thal ang [z y] = T oand
; &
il e | = Kisfz), |hen e einspeary par of 2, 3 18 pual b
Grvan B
Mreanar
Ans: 6
Sol: |z-3|=Re(2)
Putz=x+iy
Simplifying we get y* = 6x — 9
2 3
=Yy =6/ x-——=
g ( 2J
Given z; and zz lie on|z - 3| = Rez
and Arg (z1—22) = g
=Slope of line joining z; and z2 is 1
3 3, 3 3.
Let z,| —+—17,3t; | and z,| = +—15,3t
1(2 2 1 1J 2(2 2 2 ZJ
2 _
t +t,
Sth+t=2
Imaginary(zi — z;) = 3ty +3t, =3(t; +t5)=3(2)=6
e Tha |l||il.||l.|||. dmtributksn of random variable X 1% jvirn by
X 1 2 k] 1 5
P{x) K IK 1K 1K E
Lt pe=if] = X < 3| X = 3), If 3p= LK then b 6 eqical ko
Caammid
o
Ans: 30
Sol:  »'P(X)=1=k+2k+2k+3k+k=1

:>k:1
9
2
Now, p = p[1X<4 _Plx=2)_ 9 _2
X<3 ) P(x<3) 1,2 3
9 9
—p=2
3

Given 5p = Ak



10_A
3 9
=A=30
OF 37252107 - 44 when divided by 18 leaves the remainder
Lareer e
ey
Ans: 15

Sol: 3(1+6)*+2x(1+9)*-44=(3+2-44)=18k
=-39+18k=-3-36+18k =18k + 15
—=Remainder = 15.

Q.6 Let5={1,2,3,4,5 6,9). Then the number of elements in the set T={A c5: A # ¢ and the
sum of all the elements of A is not a multiple of 3] is

Given 47
Answer :
Ans: 80

Sol:  The number will be of the form
[3x,3x -1, 3x = 2]
Number of subset of S containing one element which are not divisible by 3
=2c,x?C,=4
Number of subset of S containing two elements whose some is not divisible by 3
=3Cy ¥ C +2Cyx* C #2C, +7 C,y =14
Number of subsets containing 3 elements whose sum is not divisible by 3
_3 4 2 2 3 2 2 -
=2 C, x C1+( C, % C1)2+ Cl( Cy + Cz)—22
Number of subsets containing 4 elements whose sum is not divisible by 3
2
=% C4l(?C,°Cy) + (PCy 2Cp)1+% C,[*C, +2 €51 +° C5[*Cy+2 C =22
Number of subsets of S containing 5 elements whose sum is not divisible by 3.
=3 c3(2(:2 x2 c2)+ (3c22c:1 +2 C2)><2><3 C,=2+12=14
Number of subsets of S containing 6 elements whose sum is not divisible by 3 = 4

=Total subsets of Set A whose sum of digits is not divisible by 3
=4+14+22+22+14 +4 =80.

Q.7 An online exam is attempted by 50 candidates out of which 20 are boys. The average marks
obtained by boys is 12 with a variance 2. The variance of marks obtained by 30 girls is also
2. The average marks of all 50 candidates is 15. If p is the average marks of girls and o is
the variance of marks of 50 candidates, then p+ o is equal to

Given19
Answer :
Ans: 25
Sol: ogoys =2 ni = no. of boys
iboys =12
2 _
Ogirls = 2
_50x15-12x0poys _ 750-12%x20 _ _ _
Xgirls = 30 = 30 =17=p

Variance of combined series



2 2
N10hoys +N20girl nyn - _ Y
Ny +n3 (ng +n5)
2_ 20><2+30><2+ 20x30
20+30 (20 +30)

~(12-17f
g’ =8
Spu+ 0°=17+8=25

Q2.8 T chrcles each of radies % anits oach each other ab the podng (0, 71 1 Ehwr ecyuaabioom oo Afvear

commem tangent is dr+ 3y= 10, and C)lo. @) and O iy, 8). C) = G ane their cendnes, then
o+ B) ¥+ 8] B ogual i
vmn —
AureEwEr
Ans: 40
Sol: Slope of line joining centres of circles = g =tan@
Using this
= cosG:E,sinezi
5 5
parametric form'is given by
x-1_ y.—2 s
cos® sinB
Comparing, (X, y)= (l+5cos 6,2 +5sin 9)
= (cx,B) = (4,6)
(x, y) = (y, 6) = (1—5cos 6,2-5sin 6)
= (vs)=(-22)

O] (o +B)(y +8) < 10x - 4 |= 40

Q.9 Let S be the sum of all solutions (in radians) of the equation sind +cos* —sinf cosf=0 in

- 85
[0, 4%]. Then — s equal to

Given 2
Answer :
Ans: 56

Sol:  sin*@8+cos*8-sinBcosO =0
=1-sin® 8cos? 6 -sinBcos 6 =0
= (sin26+2)(sin26-1)=0
=sin26 =1 or sin26 = -2 (not possible)
T 51 911 131
= 0=—=,—,—,—

m 5 9m 13m
= —+——+ -+ =
4 4 4 4

8S _8xT7m
=

m

=56.00




Q.10 Let A (sech, 2tanf) and B (secd, 2tand), where 8+ d=m/2, be two points on the hyperbola
22— y*=2. If (, B) is the point of the intersection of the normals to the hyperbola at A and
B, then (28)? is equal to

Given -
Answer :

Sol:  Given A (secB, 2tan20)
lie on the hyperbola
2x°— y2: 2
= 2sec’f-4tan’H=2
=6=0
Similarly, since B lie on the hyperbola, we will get ¢ = 0.

i
But 06+@=—
¢ 2

Impossible so no answer




