Ans.

Ans,

Ans.

RITS-45-PAPER-2 SOLUTIONS-CHEMISTRY

The end product "W in the following sequence of reaction is :

951 warm Aty =i § A saE W B

CH,.CH
C aIL:I{'DI-I\V (1) Ha{OAc),, Z

NES [I A NaBH,
—_—
iaq.KUH 5

CH CH, CH.
(A) Ph—CH,—CH,—O—CH—Ph (B) Ph—CH—O—CH—Ph

.

CH=CH.
(C) Ph—CH,—O—CH,—CH,—PH (D)
Ph—CH—CH
(B)
Me 'EIZ')
H+C—NH2 —
Et

MNumber of organic products (including sterecisomers) formed in above reaction is:

T A O e FREE Ieal ®1 e we ( Fafan gomee ot )

(A) 1 B) 2
(€ 5 (D) 4
(A)

COOEt

MalEt . H«OT . ZmiHg

™ i Ik

I

CH,-COOEt
Final product of above reaction is :
SR AT 1 Al e B

8]
) (B)
COOH

© COOH o) 9

(B)
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Product is (35975 #)

oH OH

(A) B)

OH OH OH
(B)

Paragraph for Questions 5 and 6

Ans.

Daouble salts are addition compounds which lose their identity in aqueous solution whereas
complexes which are also addition compounds do not lose their identity in aqueous solution.
The coordination compounds show somerism and find applications in photography. qualitative
analysis. metallurgy, water punfication and in the treatment of varlous diseases.

T v e i 96 E 50 s e 8 et meem a9 3| sefe dam s st
FrmeE A0TE T, S e faerm O e TeEE 6 w6 ) S A TeEEE
=oE & A TR ST R, T e, e, I Wiawe A e T F TreEn
H fEar=sma 2

5. Which of the following statements is true for the complex, [Co({NH,), Br,] NO, ?
{A) It shows ionisation and geometrical isomerism.
(B) It does not show optical isomerism because its cis and trans forms each have at
least one plane of symmetry.
[C) Its ionisation isomers cannot be differentiated by silver nitrate solution.
(D) It's ionization isomer can exist in four diffrent isomeric forms

HHE [Co(NH,), Br,|NO, & fem F S S s s aa 50 €

(A) TF AT T SO A YR w1

(B) % THATITS TS WAVE T8 R T T U g g Ay e g
T T WE TEOE F T T S R

(C) T AT AuEgE! (ee wEse faead # g fadfsa 2 frar s gwa 3

(D) TE AT AaEEEl, =R EE T w1 G A I |
Ans. (A, B, D)



FParagraph for Questions § and &

Double salls are addition compouands which: lose their identity in aqueous salution wheraas
complexes which arve 2lso addition compounds do nor lose therr identiiy in anueos solafion
The ordination cornpouncs show somersim and Endapplications inphotography, qualifatie
analysis, metallurgy, water pudfication and in the treatment of various dizeases,

Tt ST AT AT B & =1 1% =i {1 20HI T2=H T 24 & | A0E oFe 1 4 TE
TP T #, SR S T H o e 6w ) ST ST AT
T F A1 TR S SR, TS e, TR, S IS A [E= I ® 37
gfFm=mm el

.

Ans,

Choose the correct option for the complex [FtCly I:e;]'::IE]?* '

(A Platinum isin +2 oxidaticn state

i Hacemic mixtire s obfained on mixing minorimages of itstrans formin L L moar
“aliv.

{C) It has two, five membered che ating rings

10! Trans isomer have center of symmerty but cis has not

Hew |PL Cl, len)y)*+ % fore w2 fome =1 = wifam

(&) FfAg 42 AT aE T T

(B I e Ty i v W1 1 e e 8 e e s fosm ove g
%

(C; 4% 91, dfe Hewdly wleie geE a3

(L) 2T AaETET O Tt F1E= 39 § A T wesE 19 8

<, Dy

Faragraph for Questlons 7 and 8

Eletode potential deve ere used fur pred.ding [esdbiits ol any process, These are panicularly
useful in decic ing produds obiained on eleciolyss and also an sailebilityof any substence for
guantitetive estimation. Same of the electod potentials eve

TR =Tos & AR T e A Em = - Taiee 9E o T TRV g
WG ATHEA 7 3R TS AR F O T N F | IS TR AN R T

Mg+ 5% +8H —aMr' '+ Ha B2 =152V

be' va — sre'® EY =0,/
200, + 2" —— C05 L' - 0,77V
Oy +5 ——2C F*=+1.30%W
2H,0 + 207 — 5 H; + 20H" E° - 085 W
Oa  de 144 »EH-UO E'=1.22%
Mu'? + % ——Mn F*==-118V
= R 298 ]
Tahez e = [, 00
[ 2.203 d
7. O adding Kivint, scluton to an aquencrs solutlon of ferrons oxalate \n presence of
HOL il i el sereesd (hal (07 0 waliz ool C|2m and 007 nmiles of Cﬂzm-lwn:-u'.inhmd.
What will e hamountol BMnO, consun ed ¢
HCL 1 ufenid d ®an Allidie & (oo d kvno, feeng) @ 21 4l 0.1 die
Cly, T 0 2/ €Oy, 0 I 3 7, Khvin©, F1 511 #0201 7
(a) C.1 moles B U:i- moles
¥
() % rmieales 0 05 mdes
Auns. (A)



Paragraph for Questions 7 and 8

Eletrode potential data are used for prediding leasibility of any process. These are particularly
useful in deciding products obtained on electrolysis and also on suitability of any substance for
quantitative estimation. Some of the electrod potentials are

s fava % an F1 T sfaiEa =1 = vatm 994 & fon v fFan = 2 3 A En
T ST AT % eI UE WA F o o A6 | we e favE i gy

Ans.

MnOj; +5e +8H' ——Mn'2+Hy,0 E° =1.52V

Fe™ 4o~ — 3Fe' E° =077V
2C0; +2% — > Cy05 E° =077V
Cly + 2 —>2Cl E° = +1.36V
2H,0 + 2¢ — s Hy + 20H" E° =-0.83V
0, +4e” +4H" — 3 9H,0 E°=1.23V
Mn*% +2e" ——Mn E° =-1.18V
[Take itk =1:|.cn5}
2.303

An aqueous solution is taken, comprisingof Fe*?, Mn*?, Fe*2, C,0,% and Cl-all
at standard condition. The solution is subjected to electrolysis using inert electrodes
ensuring that pH of the solution remains as 7. Identity the option which is correct
regarding products obtained. [assume that except [H' ] and [OH™1 all other species
involved are present at standard condition.]

{A) At cathode Mn will be deposited initially

(B) At cathode Hg{q:,wlll be liberated initially

(C) Atcathode Clzig.fu.rill be liberated initially

(D) Moneof the above statements are correct

A% T WS e = Fe S, Mnt2 | Fe'? | C,0, 291 CI- oM wiReata | Soreaq
31 1fs Taer =7 g somars &1 Sureula o S swae fen wn, foerm =1 pH
F1 7 TEN T SR F WeH H W F 91 WE 7| (9 TG T R [H ] 99 [OH] F
A W A SET E E ]

(A) FUZ T IRY T Mn F=STTE T

(B) H4E T ARY F H,(q) Fream

(C) AT TR URY | Cl,(q) FraFeri

(D) 7 o T T &

(D)



Paragraph for Questions 9 and 10

Carbonyl group show characteristic reaction of nucleophilic addition in which nucdeophile
attack in rate determining step on carbonyl carbon,

AT e WU e A1 9 el AreE ArfE T & e w2 e vw 1 i =
FE e FTEE T WER Fa 8 |

9, Which of the reactant show geometrical isomerism when it react with hudrazine
(NH,-NH,) ?
1 T B EE T SR weSTE (NH,-NH, ) % g ATAe F0F i S
TR
o 0
(A) (B)
H H
0
0
© D) r\f
Ans. (D)

Paragraph for Questions 9 and 10

Carbonyl group show characteristic reaction of nucleophilic addition in which nudeophile
attack in rate determining step on carbonyl carbon.

Fraif=e woE fadrem Atys T dmes sfutEn g & e =2 fasion o= 4 s =
FTE e FTEE U WER FA |

CH=0O
10. @: Bl oty Pt'jh:'f' y i —H-t oy,
C—0OH

[l
o

Identify final product ‘v’ of the above given reaction :

TG =t T AT 2#fan 3w Y # Teei |

-\"\I‘N S,

| i
© . D) P
Ph Ph

Ans. (C)



Paragraph for Questions 11 and 12

Colligative propertiesi.e., the properties of solution which depend upon the number of paricles
present in solution are osmotic pressure, depression in freezing point, elevation in boiling
point and lowering in vapour pressure. Experimental values of colligative properties for
electrolytes are always higher than those obtained theoretically because electrolytes dissociate
tofumish more ions inselution. On the other hand experimentally obtained values of colligative
properties for associating nature of solute are lower than those obtained theoretically. The
ratio of experimental colligative properties to theoretical colligative properties is called as
vant Hoff tactor (i).

AT T 14T foreram w1 e T S o e o sateata s 1 semn W A wan
T =, Tear § SeHE, e 3 5 991 5 T 1 e AT O R e
AT 5 T AT T o WA T T Sty T O ke v Em i
e ferafen A faermm § sifvrr s = 1 ol iR TR Teth wE aw fem i
o gra soEEE T F IEiE oW T dEiaE 9 8 urE oWl 1 gen § #7598 £
W SopETEE T A g AEEEE U w1 A W 5 FRE () FEenaE |

11. A weak monoprotic acid (molar mass 180) aqueous solution of 0.18 % w/vat 300 K
has observed osmotic pressure (0.369 atm. What should be its Vant Hoff factor ().
(R = 0.082 atm = L/K = mole)

W, 3 T ST S (AR 180) 0,18 % w/v e fems 300 K W 0.369 atm
T ST TR T SO ¥ | S ST T () ey |
(R = 0.082 atm » L'K =« mole)

(A) 12 B) 1.5
(Cl 1 (D) 0.5
Ans. (B)

Paragraph for Questions 11 and 12

Colligative propertiesi.e., the properties of solution which depend upon the number of particles
present in solution are osmotic pressure, depression in freezing point, elevation in boiling
point and lowering in vapour pressure, Experimental values of colligative properties for
electrolytes are always higher than those obtained theoretically because electrolytes dissociate
to fumish moreions inselution. On the other hand experimentally obtained values of colligative
properties for associating nature of solute are lower than those obtained theoretically. The
ratio of experimental colligative properties to theoretical colligative properties is called as
vant Hoff factor (i).

ST TOTe Ut faeTaR e S T ferae o sateafa o #1 wen e e w e
TR =, fea  SoeTe, T eAE 8 5 a9 9 919 1 Ao ST O e § e
AT % T Sy T W O e det T A e v i & i
AT Feates Free e § i o = % | T AR TR T T AR e T
fom wra s T F TETE oW [ NEieE €9 W e OF) 5 aen § w7 a E
e A T A S SAVEEEE T F SR A B wRE (i) e |

12. What is observed molar mass of weak acid in solution in above gquestion.

ST WO O THEEA 0 Ee 7 U AT AR R |

(A) 270 gm (B) 180 gm

(C) 120gm (D) 90 gm
Ans. (C)



13.

Ans.

14.

Ans.

15.

Ans.

16.

Ans.

17.

Ans.

P 0
(a) ©—C—C—©~Me % Number of organic products

formed. (X
O
B Me C”—Et %} MNumber of organic products tormed ()
CHO

(c) (Ij o —25 Number of organic products formed. (Z)
H

sumofX +% 4+ Zis

O 0O
) @E—é{@me o, o A R e
T (X)

0
(bl Me_g_a — e T A FTECE S E = (Y)
CHO
() |
CHO
X+Y+2FAME
(3)

Ko T AT FEHE SR E W (Z)

At particular concentration, the half-life of the reaction is 100 mintues. When the
concentration of the reactant becomes 10 times, the hali-life of the reaction becomes
60 seconds. then what will be the order of the reaction ?

Tt T T U SaTE S AEEE 100 mintues ¥ | S W T 10 TAN L A
TR A AT # A AEE 60 seconds B SE A AR B w12 AW H ¢
(3)

i O : 5iratioin infinite sheet silicate = x and charge on per tetrahedral in double chain
silicate = —y

Findx +y=7?

Aty a7 A faferdz % 0 : S| A = x T 99 =ae vaen fofake 8 ufq Fqewers
AEN =y ¥H x4y = ? FIHATAE

(4)

Find number of trichlorides from given below which produces tribasic oxy add as final
product on hydrohysis,

T 19 1) ZreaeiRTS Sl o 1 T s S e S92 W A 3§ w e O S gnwy
bt A = E |

BCl;, NCl;, PCl,, AsCl,, SbCl,, BiCl;, FeCly

(1)

The reduction potential of hydrogen electrode when placed in a buffer solution is found
tobe - 0.413 V at 298K, If partial pressure of Hydrogen is 1 bar, then pH of the bufier

15 <

EQ-BKHIW@GH@@@% U= favs 51 == = faeeE o v = 2 favs -
0.413V UM =6 2, FF H pH #0E | 37 A1 T Eee=E= #  bar ®
(7)



18.

Ans.

19.

Ans.

Ans,

The number of geometrical isomers of the [CoBrCl{ en), JClL. I—LAD complex are
[CoBrCl(en),]Cl . H,O He & fem wafadra wawmas &1 S er |
(2)

Aluminum metal has a density of 2.72g/em® and crystallizes in a lattice with an edge
length of 404 pm.How many of the lollowing statements is/are correct.

(i) it forms a body centered cubic unit cell

(i} it forms a face centered cubic unit cell

{iii) its coordination numberis B

(iv) its coordination numberis 6

TEGRES G T T 2. 72g/em” U1 TEE WeTE [ 2w § Yo 1 o 404 pm §
7= 1 4 T fameg i &)

(ij TETE A RS I UEE shem wan

(i) TEUF FoTE Fiad THE UHF R F1 A2

(iif) THET TO=E R8T

(iv) T =Y W6

(1)

An agueous solution of 0.01 M CH,COOH has Van't Hoff factor 1.01. If
pH =~ log [H*], pH of 0.01 M CH,COOH solution would be :

0.01 M CH,COOH % =¥eira faeTe 1 = &% 791 0.01 7 1 3% pH =~ log [H+],
@ 0.01 M CH,COOH faera %1 pH w2t |
(4)



21.

Ans,

Ans.

Ans.,

Ans.

RITS-45-PAPER-2 SOLUTIONS-MATHEMATICS

2016
The value of Z o
s

2016

> s 1 HE B

bl _ o207

(A) 2016 (B) 1008
(C) 504 (D) 252
(B)

2 -1
IfA = |:_1 2] then sum of elements in AZ0!7 s ;

2 -1
T A= [_1 2] 21,7 AZ01T T syt w1 AEeE S

(A) O (B) 2
(C) -2 (D) 4
(B)

If &y, (k= 1.2.3.4) be the roots of the equation px? 4 gx + 1 = 0, then the equation
whose roois are

AT oy, (k = 1,2,3,4), FHE pd + gx + 1 = 0 F 98 91, & T faws 5@

L o3 a3

5 ; - 3 ;
(e + 03 +0q ) opazey (o) 4og +og ]‘E aozey  (og +og+ c:4]2 Oy tagity

aj |
; 15 3

(1 + oz +az)” yepuy
(A) phet + 4p® + 6p2x + (dp-qlix+ 1 =0
B) ght + 4p*@ + 6p8x 4 (4g-pHx +1 =0
(C) phx* — dpx® + 6p2 — (dp —g*)x +1 =0
D) g% -4p3 + 6p2d - (dq-pix +1 =0
(A)

If a pair of variable straight lines x + 9% + by = 0 (t is a real parameter) cut the
curve x? + 9% =9 at P and Q (PQ and origin are non-collinear), then locus of the
point of intersection of tangents at P and Q) is

A FTATIA L + %2 + by = 0 (t TF FrafaF TEA ) FUEFATE R + 02 =9
=] fa=g P 9N Q W w4 2, (91 PQ 7o 1@ fa= st 7), 6 A 3w B W =it

TR T Tl # wiawn e faema En
(A) (Ix—w)9x +y) =0 B) {x- 9yj(x +9y) =0
C) Bx-w)Bx+y)=0 (D) (x— 3ulix +3y) =0

(D)



Paragraph for Questions 25 and 26

Let A(z,), Biz,), Ciz, ) are three non-collinear points wherez, =1, 2, = % +2i,z. =1 + 4
and a curve isz = z, cos’ + 2z, cos’t.sin’t + z, sin®t{t € R)
qHT Alz,). Blz,), Clz) @9 srmeudrg fag 3, =@z, = 1, 2, = é+21+zt_ =1+ 4iZqNTH

T z = z_ cos*t + 2z costtsint + z_sin*t(t € R} ¥

25. Equation of curve in cartesian form is
FTATE T H =AF T THETN BT ;
(A) y=2x% + x +1 By =(x+ 1)
(C) y=(x-1) Diy=—xf+x-1
Ans. (B)

Paragraph for Questions 25 and 26

Let Alz ). Bz, ), Clz.) are three non-collinear points wherez_ =1, 2, = é +2i,z. =1 +di
and a curve is z = z_ cos*t + 2z, cos®t.sin’t + z_sin®t{t € R)

T Alz,). Blz,). Clz,) df smmtata fog 8, stz =1, 2, = é+21, 2, =1+ 4i2qATH
AE¥z=2, costt + Ezbmszt.s'lnzt +:2, sint(t € R) %I

26. A line bisecting AB and parallel to AC intersects the given curve at :

(A) two distinet points (B) two co-incident points

(C) only one point (D) Mo point

TF T AB 1 GUiEIiaa T 29 AC ¥ 9UFR ¥, 5 53 7 aw w e faeedi
T w A % :

A) T RS (B) =1 Foamt fagafi me

(C) o i fag ™ (D) forst formg W T

Ans. (B)



Paragraph for Questions 27 and 28

If p, g, r are non-coplanar vectors such that pxq=r, g=r = p, then

Consider following statements

M |pl=lal=I7]

(ii) p. d. T are mutually perpendicular vectors.

{iii) Volume of parallelopiped formed by co-initial edges p. g, 7 is [p § 7F
fiv) |Bl+]g]+]7|=3

AT p, G, 7 ATTICHA AN FHAFR ETE pxg=F gxr=p & A

oF 9w

(i) |pl=ld|=|7]

(ii) B, G, F TUPI T WiSw £

(i)  TOHFR p, g 7 BRI HIH HHRR YRWEH F1 AW [p g i EI

(iv) lpl+lal+|7|=3

27. MNumber of incorrect staterments are
e wYAI E A B
(A} O B) 1
(C) 2 D)3

Ans. (A)



Paragraph for Questions 27 and 28

If p.q, r are non-coplanar vectors such that p<g=r, g=r=p, then

Consider following staternents

(i) pl=la|=|7]

{ii} B, g. ¢ are mutually perpendicular vectors.

{iii) Volume of parallelopiped formed by co-initial edges p. &, 7 is [p g FF
(M |p|+]d|+|F|=3

AW p g7 AT AN W AEREFE pug=7 ger=p &
OHl 5 FEA

(i} lel=ldl=I7]

(ii) B, G, ¢ TR TEEE HiEw E |

(i)  WWHER p, g 7 FR MG TOR USECE H G [Hg 72 gl
fiv) |Bl+1G]+]|¥|=3

28. Volume of the tetrahedron formed by vectors p.q and 1 is:

HiEw pog a9 ¢ B i SvEeTE T A 2 -

(B)

Lid |

a2
™) -

(C)
Ans. (A)

(D) Data insufficient

bl | ==

Paragraph for Questions 29 and 30

A line with indination 307 with positive direction of x-axis through origin{0) meets the parabola
W =12(x + 3)at Pand Q.
e g O B e FF UE TE -39 F SEEE T F ma 300 W E g, S wEen

W2 = 12(x + 3) F1 Pam Q W fierlt ¥

29. If perpendicular bisector of PQ intersects the x-axis at R then RS is (S being the focus
of parabola)

If% PQ F1 TEALT x- A% F R T F=a L, 71 RS 1 TF B (S TE5e Hiay &)

(A) 645 {B) 1243
(C) 24 (D) 36
Ans. (A)



Paragraph for Questions 29 and 30

A line with indination 30° with positive direction of x-axis through origin(0O) meets the parabola
W =12(x + 3) at P and Q.
el fag O T=RA 9FT UE T - AE FOHEE I F Wy 30° W OgE €, o W

W = 12(x + 3) %1 P 3w QW foewt &1

30. Harmonic mean of OP and OQ is :

OP §41 OQ %1 U-TF g 2 .
(A) 6 (B) 6.3
i
(C) E (D) Data insufficient
Ans.  (A)

Paragraph for Questions 31 and 32

A fair die is tossed 16 times.
UF fIeq 4 T F 16 9 SO SR E

31. The probability of getting prime outcome as many times in the first 8 throws as in the
last & throws is :

T9h 8 A9 AT 8 Tol § 99F W U A9 A% WIe F14 B wiaEd w2

lﬁc lﬁc_
(A) 216:5 (B) Giab
o %G
© S ®) o
Ans. (A)

Paragraph for Questions 31 and 32

A fair die is tossed 16 times.
UF fIeq 4 T F 16 9 SO SR E

32. The probability of getting number of even numbered outcomes more than number of
odd numbered outcomes, is

o0 3% AN F W F G F A9 F1 9= 9 AfaF A w5 waw 5 -

I&C 1 ]5{:

(A) 1- 61:53 (B E_ 21:'}?
1 IBCH 1 1f}{‘:3
@25 Pae

Ans. (B)



Ans,

Ans.

Ans.

Ans.

37.

Ans,

Three vectors &, fi, 7 having magnitude 2, 3 and 512 respectively satisfying

Fxll@ =¥ %7)=p. If sinl@ ~7)=P. (where p and q are co-prime), then (q - p) is
q

qElEe g, f. 7 Fore® o wmer: 2, 3am SR 2,9 7o ((d « )« 7) = f BN

w7 A sintd"‘ﬂ=z (ST p A9 q WE AW 7) A, W (q - p) T A I

(7)

The point of eontact of the tangent to the curve ¥ 7y!™3 = K divides the portion of

the tangent between the co-ordinate axes in theratio of a : b (a from x-axis). then sum
of the digits of (a + b) is

o x2017y1033 — Ko i< T T T e T, T il & mA el T # um
1 SFIE a : b (a, x-3739 W) 3 fawlsa gm0 &, 9 (2 + b) & =%1 71 9emea @
(8)

L
I | == 5 =2, then 1401 is

0 (:‘;’M+ 4~.,|'msx}

nl
dx

J; (m % M}
(4)

==A B, 7 1407 =1 O B

If ¢ & [-105%, - 907 and maxirmum value of uol[u + :;—T] = ol [u + ;]+ cﬂs[a + ?EJ
3 3 b

is %\ﬁ (where a and b are co-prime), then (a - b) is
A% o e [-105°, - 90°] T4 unl[a+—55—IJ—cul u+%)+cus[u +§ FIHF I O

L3 (T o w b e £ A, W (o - b) T

(5)

Letz,, z,and z, be complexnumbers such that |z;| =|z,| =|z| = |2 +2, +24| =2.
If |2;-2,| = |2,- 23] and z, # 2, . Then the value of |z; + 2, | |2, + 24]is

A AA R 2y, 2, W2, TWERETE || =|3,| =|25| = |2, 42 +2| = 2 ¥
A |21-2] = |21-29] A2 WA |2+ 2] 2 + 25| TIAREW

(8)

If three different polynomials x* + ax + b. x* + x + aband ax? + x + bhave exactly
one common zero, where a, bare non-zero real numbers, then the value of a + 2bis

Afy o7 faf = 7meT 2 + ax + b, o + x + abAMa? + x + b EF UF TSI
T ¥, 9% o, b AV ARATEE T £, @ a + 20 FOREW
(0)



Ans.

Ans.

E isa pointon the side AD of a rectangle ABCD so that DE = 6, DA = Band CD = 6.
If CE is extended to meet the circumcircle of the rectangle at E then length of FD is

kﬁ_Thm the value of k is
AR ABCD Y MAD R U M EmTFREE DE=6.DA =8 AR CD =6 %)
4fs CE %1 78 YT =il a0 & 1% 98 3150 % 0 91 #1F 9 el , 99 FD %1 orans

kW2 .9k T ORI
(5)

Two circles C, and C, both passes through the point A(1, 2) and E(2. 1) and touch the
line 4x-2y = 9 at B and Drespectively. The possible coordinates of a point C such that
the quadrilateral ABCD is a parallelogram is (a, b) then the value of |ab| is :

A C, FMC, e AL, 2) FMEZ, 1) BT Faa Td@ 4x-2y = 9 F FA: B4
D92 79l %20 ¥ 1 9f fag C % wewfas o sm=gys ABCD U% womR =g = E
(a, b) B, |ab| FTEAEM

(4)



41.

Ans.

RITS-45-PAPER-2 SOLUTIONS-PHYSICS

Figure shows the dependence of the kinetic energy K of the body with the displacement
S duringmotion of the body along a straight line. The magnitude of force F, = 10N
is kmown to be acting on the body at point D. Choose the incowect statement considering
points A, B, C & D onlu.

o wiedt n 1 nifa w2t = #1 Tifa F 2R A S K i fawms s & ma foia
T &1 Fp, = 10 N 9imm #19e fag DR arg W AR 3 F | #9@A, B, CaAD
T % Ted O e T 9E

9]

[A) Magnitude of force at point C is minimum

(B) Magnitude of force at point A s maximum

(C) Magnitude of force at point D is greater than magnitude of force at point B

(D) Magnitude of force at point D is greater than the magnitude of force at point A

(A) Torg C m=m T = A e

(B) forg A W oM T =e F1 9imm Afrwan 7

(C) Torg D 7 &7 = = w1 i &5 B w1 e A we F uivam 4afus ¥
(D) Torg D T =0 = = I foeg A T e A we F i J e #)
(D)



Ans.

Ans.

A non-conducting infinite wire is kept along v-axis, having uniformly distributed charge

of linear positive charge density 2. If a point charge —Q is kept at point (a, 0). The

electric field at P (x. 0) [a is a positive constant] choose INCORRECT statement.

(&) must be zero for some value of x if ¥ = a irrespective of magnitude of charge -0Q

(B) must not be zero for some value of xif 0 < x < a irrespective of magnitude of
charge -Q

(C) must be zero for some value of x if x < 0 and for some values of magnitude of

charge ()
(D) must not be zero for some value of x if x < 0 irrespective of magnitude of charge

-Q
T YAI® LE AE T A F TR A AT a0 B UE F=EeE 3 e an
-9 T RN T AT g AEe -Q T (a, 0) T F) Py, 0) @ 49
F T § Wed F 9 S T [a ST AT )
(A) —Q FEm FIREm F Fg x w TEm e e v e it x> a W
B) -Q @ H M Ty xR ak o <x < a
i
(C) —Q FET & TRAM F T2 9E a9 x F 5 5E F o) v s e 1 x < 0
B
(D) -Q e & ufam & faly x & foodt o9 % fod v e S afen af x < a#l1
(D)

Thefield potential in the certain region of space depends only on the x-coordinate as

WV = —ax” + b, where a and b are constant. Choose the INCORRECT statement :

(&) The electric fluxthrough the spherical region of radius R, whose centre lies at origin
is zero.

(B) The total charge enclosed by the spherical region of radius R, whose centrelies at
origin is zero.

(C) Field lines in the x-y plane must be represented by straight lines,

(D) Equipotential lines in the x-v plane must be parallel to x-axis.

A fEd ram S fava 4V = —ax® + b BT T w-Hem® T A w g,
=T a 390 b 9T ¥ R E I A

(A) R o # e avm &, S i m g mt e e wm v 1y

(B) R T % Tieirs v 5w, fos %= g fag ™ 2, e iEs smaw i #
(C) xey et B &5 Yol =it Tanefi & & wefeia 3t

(D) x-y T 8 W0 -faya T7Em « 39 % gumw 200 |

(D)



a4, Find the value of r so that maximum power is generated in external circuit.

v #F feEn R # Tou am vty 3§ stysa wim sa= e ?

S

(A r= 100
(C) r= 300
Ans, (A)

Paragraph for Questions 45 and 46

An athlete pushes against an exercise machine with a force that varies with time as shown in the
first graph. Also, thevelocity of the athlete’s arm actingin the same direction as the force varies
with time as shown in the second graph.

(B) r = 2002
(D) r = 4002

Given : F; =800 N.t; =025, v, =20 m/s, t, =035

T nyEite S aeie T e we § W6 T W I A1 $ ST Tiatdd S |
T FI WA T H R UAETE F g F 2 H WE W Wiad w5 S O e

%

fra® F, =800N.t; =025, v, =20 m/s, t, = 0.3 5

F v
V,
[-'.I | /
L,
45, The work done intimet = t, is

Tt =t AT EE

(A) 1.7kJ (B) 2.3kd

(C) 75kl D) 9.6k

Ans. (A)



Paragraph for Questions 45 and 46

An athlete pushes against an exercise machine with a force that varies with time as shown in the
first graph. Also, thevelocity of the athlete’s arm actingin the same direction as the force varies

with time as shown in the second graph.
Given : F; =800 N.t; =025, v, =20 m/s, t, =035

T TYEITE TR S S T o e E S HET T W UGS S0 STEN Tt aee |
FAHI TOA TGen O wERA uAEi B E 3 9HA F W Uiadd F 1 5 s g e
Tl

fer g :F, =800N.t; =025, v, =20 m/s, t, = 0.3 s

F v

F,

46. The maximum power devloped during time period 0 < t < t,is
TR 0 < t < t, B 3RF 509 Al e &
(A 7.1 RKW (B) 10.7 KW
(C) 54KW (D) 2.5kW

Ans. (B)



Paragraph for Questions 47 and 48

A unitorm aylinder of mass m of radius r rolls (without slipping ) on a fixed rough cylindrical
surface of radius R. At a certain instant, the line OC has an angular velocity w and angular
acceleration o.

TF T T e TeEA m A e &, vy fom et e oo e R
forn et v & | Tt & 3o OC T #oi = 3 o 30 S = o B

47.

Ans.

Choose the correct statement(s)
{A) The acceleration of point of contact P of the culinder with resped to the sudace is

R 2
i J;ﬂ“’ radially outward from O.

(B) The acceleration of point of contact P of the cylinder with respect to the surdace is

R(R + t)w®
% radially inwards from O.

(C) The acceleration of point of contact P of the culinder with respedt to the surface is

R(R + rjw®
2r
DV The tangential acceleration of point Pw.r.t. surface is leftwards.

el F T TA -

radially inwards from O.

2
(A) FerE T s P #1 AR F W R O AT AR # oR “*“*r”.‘” %1
(B) Fer v g p 71 TR O A s o S gy

2
(C) FeR % ToTE o P TR T R O A e v o R R-{“;ﬂ‘“ %)

(D) Toms P 1w % W04 DI T w0 A A F
(A)



Paragraph for Questions 47 and 48

A uniform eylinder of mass m of radius r rolls (without slipping ) on a fixed rough eylindrical
surface of radius R. At a certain instant, the line OC has an angular velociiy o and angular
acceleration o.

TF THEY HeF T 25597 m 3R foa &, w5 T e Semn oo famst R & m
Tar freet e & 1 Tt 2091 3o OC &1 #1909 977 0 AT F1909 7007 o &)

48,

Ans.

Choose the cormect statement(s)

(A) The kineticenergy of the eylinder is 3 mir + R 0”,

i
(B) The kinetic energy of the culinder is Em{r +RPw?®,

{C) The magnitude of normal reaction between cylinder and the surface is less than
weight of cylinder.
(DY Mone of these

TE FoR/ A B T FL
(A) S B T He gm{HR}zm“ .4

(B) S 1 e T %m{HF{FmE 'y

(C) e 30T WaE % =ire ATueTe YiatEwan @1 TE S ® YA T
(D) &7 # &1 7

(C)



Paragraph for Questions 4% and 50

A 4.0 kg mass is hung from a vertical light steel wire 2.0 m long and 5.0 x 102 e in
cross-sectional area. The wire is securely fastened to the ceiling,
(Young's modulus = 2 x 10" N'm?)

TF 4kg THAHR TE 2.0 WX T 791 5.0 x 102 em? A0 TR FT A% F1 SR TEF
e AR W TRE T | AR T W WA E g S g | (A InE = 2 % 101 Nim?)

49, Choose the comrect statementis) :
(A) The amount the wireis stretched by the hanging mass is 7.84 x 10-*m
(B) The amount the wire is stretched by the hanging massis 3.92 x 10~*m
(C) Stress is a vector quantity
(D) Strain is a vector quantity

T O A AR -

(A) T EI T B BRTAR 1 S g e 7.84 x 104 m¥|
(B) ¥ TH TS99 B SRIGR &1 el g8 onans 3.92 x 104 m# |
(C) iem AfEm T

(D) famfaarmafn g
Ans.  (A)

Paragraph for Questions 49 and 50

A 4.0 kg mass is hung from a vertical light steel wire 2.0 m long and 5.0 % 102 em? in
cross-sectional area, The wire is securely fastened to the ceiling.
{Young's modulus = 2 x 10" N'm?)

TF kg WA TF 2.0 W @t 791 5.0 % 102 om? FA0E T F1 A% F1 SR TeE!
el 1 AR A TEE § ) AR S W A § o w6 g (@ s = 2 x 101 Nim?)

50. Mow assume that the mass is very slowly pulled downward 0.06 am from its equilibriam

pasition by an external force I:' :

(A) Thework done by gravity approximately is 0.024 J

(B) The work done by gravity approximately is 0.0438 J

(C) The work done by external force on the block is 0.009 J
(D) The change in elastic potential energy is 0.033 J

78 T TR & I 7ormm W s s oo e - et ol st weee i
0.06 em TH=1T @ £ 1

(A) TEFETEE HE F FRO T T EE e 0.024 J )

(B) TERETET FE F RO A T FE FT 0.048 4 )

(C) =mer = g =t T e T EE 0.009 4 71

(D) Wy frafas == 4 uitga 0.033 J 5
Ans. (A, C, D)



Paragraph for Questions 51 and 52

In the circuit shown in Figure, capacitor A has capacitance C, = 2uF when filled with a di-eleciric
slab (K = 2). Capacitors B and C are air capacitors and have capacitances C, = 3uF and
C,; = 6uF, respectively.

TR Tita s o, WA A #1 9 C, = 2uF T, 578 7 U WA (K = 2) # W= #1
HHITCA B 941 C a1 HHNEs F 90 T i) #990: C, = 3uF 991 C, = 6uF 71

51.

Ans.

/. o
54 E:‘
B
é:Tﬂﬂ"u" iy

Choose the corect statement(s) :

{A) Capacitor A is charged by dosing switch 5, alone, The energy supplied by battery
during process of charging is 0.0648 J.

(B) Capacitor A is charged by dosingswitch 5, alone, The energy supplied by battery
during process of charging 0.1296 J.

{C) Switch 5, isnow opened and 5, is cdlosed. The charge on Bis 180uC.

(D) Switch S, is now opened and 5, is closed. The energy stored in the sustem of
capacitors is 0.0162 J.

T TR 9 SE -

(A) TR A FroTRar S, frem = w2 vtem e = ¥ s = i F 2
el g A T S 0.0648) 7

(B) AR A F1amal s, fam =k %32 a@im 5 = &1 v = iwn & <rm
F BRI T FS0 0.12964 ¥

(C) 3 A% S, BN EETHL S, 153 FLal BT 0 A= 180C Fm |

(D) 3@ A= S, FIEEHL S, FIaE HLal AU % (%1 5 Hiea 10,0162 J 2w |
(A, C, D)



Paragraph for Questions 51 and 52

In the circuit shown in Figure, capacitor A has capacitance C, = 2puF when filled with a di-eledtric
slab (K = 2). Capacitors B and C are air capacitors and have capacitances C, = 3uF and
C, = 6uF. respectively.

TeraER uftas §, 99 A #1 aIa C, = 2F 7, 578 76 0% WIoEE (K = 2) ® WO ¢
|9t B 41 C arg Henfesy Taen s enfean 99: C, = 3F 391 C, = 6yF ¥

52.

Ans.

/. 2
5 g,
= e e ot |
:-__:TBCI W oA
CTo

After process (D) of question no, 11, switch 5, is also opened, slab A is removed.

Another di-electric slab of K = 2, which can just fill the space in B, is inserted into

Capacitor B and then switch 5; alone is dlosed. Choose the correct statement(s)

(A) The electric field intensity in capacitor B is now 0.75 times the field intensity in
capacitor B in the process (D) done in question 11,

(B} Thefinal charge on Capacitor B and C is equal to 90 uC.

(C) Thetotal amount of heat generated in the circuitis 5.4 % 103 J in this process.

(D) The final charge on capacitor A is 90 uC.

T A 11 % T (D) 5 F1 T wiE F v e S, i e e AR wEA

FrEe frmsman & | Safer B T WEE K = 2 TR0 ST i B et w W

TRl &, W S ST 3 e Al S, B AT FL A Al Fal B/ FUA B S Bl

(A) =7 A B ¥ faem 47 dem, v = 11 F fawen (D) # =t wiw
oS B F1 &9 da w1 0.75 T

(B) weEIfEs B i C 9w 23fam 2 90 ,C Fvm )

(C) myFEN A Tg s s 5.4 x 10231

(D) Hefea A 9T SAfam s 90 .C 2o

(A, C, D)



Ans,

Ans.

Ans.

A aylindrical rod of length 5m and cross-sectional area 1 m? is fitted between a furnace
and vacuum chamber as shown in the figure. Only a small portion of the rod are inside
the chambers and the rest is thermally insulated from the surrounding. The end B of
the rod is radiating like a black body. Under steady state the wavelength * corresponding
to the maximum energy radiated by end B is 2.89 um. The thermal conductivity of rod
K=60{10 + %) Wim-kwhere x is measured from A towards B.

The approximate temperature of furnace is found to be P times 200 Kelvin. Find P

Wein's constant = 2.89 x 10~mK
Stephen’s constant = 6 x 10-8 W/m?-K*

A B
(I
furnace vacuum chamber
at 27°C

(useful data In[ 5 | =0.4)

Sm TER AR 1 m? FTEE 2 SR A UF SeAEE T, UF Y22 a9 e w4
% i TR A= § | T 1 T 20 | 9 # F9 % =0 S a9 9 == 5 9
AT AT B T FTE ¥ 1 o= w1 o B e w it fatefw Sk wom
Fraeen B et B gm0 sifusan fafewie oo & Tmarmesd L F1aM 2.89 im 3 I =t
TR TR K = 60(10 + x) W/im-k € @i x, A 9 B =1 A A = 2 |

T2 F TR AMEE 200 FEsE F1 P I IR =@ e | P e FH)

= s = 2.89 x 10%mK

= e = 6% 105 Wim?-K4

(At SFIn |5 | = 0.4)
(7)

A cubical block of wood has density p; = 500 kg'm? and side ¢ = 30cm. Itis floating
in a rectangular tank partially filled with water of density p, = 1000 kg/m® and having
base area, A = 45 cmx 60 cm. The work done to press the block slowly so that it is just
immersed in water. (g = 10 m/s?) is found to be K times 75 x 10-? J. Find the value
ol K.

THET F WF WA A F AR p, = 500 kg/m? TH THE G ¢ = 30 cm T TE
po = 1000 kg/m® B G- UHT H SATF WA = 45 cm x 60 cm SATHR G el
ATFIET T I ¥ | =0 T A 2 =E W, w9 e | - R e

F14 75 % 1072 J 1K 09790 e £ | KFTHH 765 F11 (g = 10 m/s?)
(9)

A solid hemisphere has radius R and uniform charge density p. The eectrticfield at the

centre is E. The value of PR is

Ee,
=0 R 9% UF 39 FE W A9 SEN TEE F A p T ws W iEm 9 E R

pR ;
£ 1 HF 7| R
EIZI

(4)



Ans.

A long straight conductor carries a current IU. At distances a and (a + b) from it, there
are two identical wires. each having resistance & per unit length, which are
inter—connected by a resistance R as shown in Figure. A conducting rod AB of length b
can slide along the wires without friction. At t = 0, the rod is in extreme left position
and starts to move to the right without fridion and with constant velocity v The [oree
function { in terms of time t) required to maintain velocity of rod constant to V m/s is

ugigv a+b\T
K2 (R+ 2V L) log, 5 . The valueof Kis

I T T e 41, R WAed ST € | 9 a 99 (a + b) T W 4 WU o
i 1 = TR a5 TR R i F a2 ema S et ) uw b o
FT T T AB o o F wil % ety e wwa ¥t = 0 R s e = frafy
TR AUTSTE T T A e Ay # W e I el § |9 a9 vm/s

22 2
- j.l.[:.]..:flnIr ﬂ-.‘-h)
___Holo¥ | 2t
A TEA T T arevas o e (1 F i) Kn”{R+?Jtl][Dge[ . } BIK

FHAE

R —\ b

(4)



57.

Ans,

Ans.

A wire segrment is bent into the shape of an Archimedes spiral (see figure). The equation
that describes the curve in therange 0 <0 < ntis

2
o) =1+ ;ﬂ.fﬂrﬂiﬂiﬂ

Fl

where 0 is the angle from x-axis in radians. Point P isat the origin. | is the current. The

Alog, 3
magnetic field strenath at point Pis B. The value of Ho ;ﬂ, ig

oo T AR F I UE AT R mose B A 8 e e ¥ ) e o i
0<0<ndawFraom ¥

(@) =1+ iﬁ,ﬂiﬂin‘ﬂﬁ'fﬁq

w0, - HEm e i R pmm R iaaan 3 R PR aEwE 49

amw ) ! qu 3 o o

(8)

You want to design a spherical vacuum capacitor with a given radius 4 cm for the outer
spherical shell that will be able to store the maximum amount of electrical energy
subject to the constraint that the electrical field strength at the surface of the inner
sphere may not exceed E;. The radius that should be chosen for the inner spherical
conductor for storing maximum energy isb. The value of b (in am} is

ﬂTﬂﬂﬁﬁ:ﬂlTﬁﬁﬁ ﬁﬁfﬂﬁmﬁﬂmiﬁlﬂ'ﬂd crn 5= =1 =T T B?ﬁlﬁlﬂﬁ
omed £, B At 7 = | Afvren T g F o Awmtes et = w b
#1 @1 b 1 O (cm H) S B4 |

(3)



59.

Ans.

Ans.

A little charged bead is inside the hollow frictionless sphere manufactured from the
insulating material. Sphere has a diameter of 50 cm. The mass of the bead is 90 mg,
its charge is 0.50uC. The charge an object at the botlom of the sphere must carry to
keep the charged bead at the top of the sphere in equilibrium is Q. The charge an
object at the bottom of the sphere must carry fo keep the charged bead at the top of
the sphere in stable equilibrium is Q. The ratio Q,/Q, is

T BT ST i weE Tar | A e aeEd T ® o foeme & 1 T
1A 50 em & | Bl 1 5599 90 mg ST THE SRR 0.50uC T | Tiel U v fram
Tt fove W ArETa® AT T Q, % W AR S e ¥ v W areree |
TR 1T B s e Tt frvs o smavs aEm w1 Hm Q, S aiE st et

T % S TR T e § 2 TE | Q,/Q, W A F 11 |
(2)

Characteristic X-ravs of frequency 4.2 x 10'® Hz are produced when transitions from
L shell to K shell take place in a certain target material. Use Mosley's law to determine
the atomic number of the target material. (Given : Rydberg constant
R=1.1 % 107 s, If atomic number Z = 7n. Find the value of n.

4.2 » 1018 Hy igfa %1 Afvenafors X0 o= 2 ¢ @ fed e ag d L
T K E T HEE B S | T S T I S S % e e e I
T | A% TEHM] FEEF Z = Tndln F1HA T6 T3

(¥ fewifma®E R =11 x 107 m )

(6)



