Ans.

Ans.

Ans.

RITS-45-PAPER-1 SOLUTIONS-CHEMISTRY

The correct statement/s about the following reaction sequence is/are

A TR AETE s AR S A SR T

@ CL/RCL  HNO +HSO, _HNO +HSO.A_, NHNH, A

1) 2) (3) (4) 1
OMN
R
@ CH = N -NH @Nﬂ,_T {Q

(&) 'R'gives analdol condenasation reaction on heating with NaOH solution
(B} The compound 'Q' gives a vellow predipitate in acetone

(C) Step 'd is an aromatic nucleophilic substitution reaction

(D} Theend product is a mixture of three compounds

(A) "R’ F1 NaOH foemR % ma 7o %73 T 92 Uesie aeFe AtafeEan 3 g
(B) AT 'Q THEAF T ren a8 Fm g

(C) 7= "4 wE Hiifem TiymeE giae afafEard

(D) AT 37w T AOTET F1 HEo E

(B, C)

Lead metal has a density of 11.34 glcm® and crystallizes in a face-centered lattice.

Choose the correct alternatives

e O F1 9 11.34 glem® # A9 72 wEE Fiwa = § feeeam 2 L & wd

e 9 -

(A) the volume of one unitcell is 1.214 x 10722 an?
(B} the volume of one unit cell is 1,214 x 10-1¥ an?
(C) the atomicradius of lead is 175 pm

(D} the atomicradius of lead is 155.1 pm

(A) TTF TFE FI=E T AT 1.214 % 1072 and¥)
(B) TF UHF FIEF F ATGT 1.214 % 10719 em? &
(C) ¥ F T B 175 pm 1

(D) &= = 7xaw = 155.1 pm ¥

(A, C)

Choose the correct staternents.
W FHIA FHAE FIE |

(A) CH;NCS molecule is linear (B) SiH;NCS moleculeis linear
(C) GeH;NCS molecule is bent (D) P{SiHg); molecule is pyramidal

(A) CH;NCS #v7ra ga 2 | (B) SiH,NCS v i g g |
(C) GeH,NCS S #FA (bent) BAE (D) P(SiH,), A7 Foriofza ¥ |
(B, C, D)



Ans.

Ans.

Isotherms of a real gas is represented as shown in diagram at three temperature T, T,
T.. From the graph. predict in which case gas-liquid transition will involve only one
phase throughout.

ATt T % AEaE A A ER A A A E T, T, T, R R T
o Trafa o fro ga witad v o e foar 3

T i
F T

T:
A) ADEG {B) ACIH
(C) BADE (D) BCI
(B)

With the help of following phase diagram. Select the correct statements :
T wrEzn fam =1 =HerEa 9 99 w9 = =9 w5 |

X =0 0.2 0.4 0.6 0.8 X =1
(2. (Z)

(A) Mole fraction of B in vapour at pressure P, for solution Z, is 0.5
(B} Mole fraction of A in liquid at pressure P for solution Z, is 0.4
(C} Mole fraction of B in liquid at pressure P, for solution Z, is 0.75
(D) Mole fraction of A in liquid at pressure P, for solution Z, is 0.4

) femz, # U TP, WA B F @ uw= 0.5
B) ez, # U AP, MEa AT AR W= 04 7
(C) formam 2, & fem =@ P, Wsa § B # W wsI=1 0.75 &
(D) foerm 2, % fem 2@ p, Wzm | A % T w9 0.4 %

(A, B, C)



Ans.

Ans.

Ans.

A 1kgreal gasis liquified at temperature 300K as shown in diagram. Seledt the correct
statement :

300K TMEH W 1 kg Araras g fam 1 foad aom sfea 661 2, 96 @8 w19
T |

T=1ik

| 1 20

ViLiine) —

(A) 2 atm is vapour pressure of liquid at 300 K

(B) Density of gas when V equals to 10 litre, is 0.1 gm / ml
(C) Density of gas when V equals to 10 litre, is 0.05 gm /[ ml
(D} Density of liquid when V equals to 10 litre, is 1 gm / ml

(&) 300 KW 79 #1919 74 2 atm

B) @V, 10T ¥ M sA= 0.1 gm /ml &
C) AV 10Tt R M == 0.05gn /m #
D) sV 10 e M s s 1 gm/ ml &
A, C,D)

In a FCC unit cell ( FCC 77 ¥ )

x = distance between two nearest OV {x = 21 TF=am OV % mqﬁ)

y = distance between two nearest TV, (y =3I FF=m@ TV. % Wiﬂ}

z = distance between nearest O.V. and T.V. (z = %1 Fieeaq OV, 91 TV, & T84 54 )
Select the correct order of distance (531 # Tl %9 F1 744 FIa4)

Al x =y =z Blx <y <z
Clx=y=<z D>y >z
(D)

Highly pure dilute solution of sodium in liguid ammonia :

Na =1 78 AW 8 031 I[& 77 foerA «

(4) Shows blue colour.

(B} Exhibils electrical conductivity and paramaonetism

(C} The main species present in solution are solvated metal ion and solvated electron
(D) Onlong standing, it produce blue crystals of sodium amide and evolve N,

(A) HrEen T

(B) Torepda Serean o SgrE e WRv St

(C) ToreTam & Safedm g3 wH1eist foema® i (solvated) BT AT 41 Femas iaa
A

(D) T4 THE 7% T 16 W, I Wi s & el fFe a9 § 99 N, s
R

(A, B, C)



Ans.

10.

Ans.

Match the following Columns : ( Fem w1 faeTR #2:)

Columnl Column 11
Substance ("Iﬂlﬂ] Effects after heating e TR W/
THHE)
(A) (NHy ) Cr(y (P} Show disproportion on heating
T T T PO T
(B) HlIfll':]3 (@) Shows colour change accompained by

slight change in composition.
A H 41 W aEa F A T iE

IC) Zn0 (R} Mo changes on heating till melting
Torerer o TH ®A W 1S WiERH A
(D) Na,CO, (S} Undergoes intramelecular redox readtion
on heating.
TTH A W AR TR ST

[(A) = (S); (B)— (P); (C) - (Q); (D)— (R
Match the following Columns : ( iem %1 faa= 1)

Columnl Column 11
(Order of reaction) (Characteristics)
(wfnfE =l wify (i srereaon)
[Assume single reactant is involved in rate law]
[ o =2 Form 6 o Formeres mifefera 4]
(A 0 (P) Halflife remains constant throughout.
ALATFE A
B) 2 1) Second halfl life is double of first.
T ALY WIH BT |
icy 1 (R} Reaction gets completed in finite time.
st Tt ffemm T d g 2=t
k4
oy 3 (S} Graph of log (rate of reaction) vs log
{conc. of reactant} will have a slope
equal to 3,

TF log (2AFATET H13T) vslog (2 ufED
FT AR F A3 T
[(A) - R); (B)— (Q); (C)— (P (D)— (5)]



11. Column-1 Column-II

Electrolysis pH at 298 K and products at
anode and cathode

(Tarera s7a=) (298 KW pH A uArs 941 #4rs
% TE)

(A} Electrolysis of 100 Lagueots solution Py pH=12.3
of CH,COOK by passing 2F of electricity Anode = Ethanelg) + CO,(g)

CH,COOK % 100 L =i foe w1 2F Cathode = H,(g)

Torega e wEE BT farmm s

(B} Electrolysis of 10 L aqueous solution (@) pH=13.0
of HCOOK by passing 1F of eleciricity Anode = H, {g) + COylg)
HCOOK = 10 L ==ms feema #1 1F Cathode = H,{g)
Terem 4R WaE BRI farem ST

(C) Electrolysis of 10 L aqueous solution R) pH=7.0
of K;50, by passing 1F of electricity Anode = O, (g)
K,S0, % 10 L =7 fer= %1 1F Cathode = H,(g)
Tera uw vane 2 faee e

(D} Electrolysis of 10 L aqueous solution (5) pH=1.0
of CuF,; by passing 1F of electricity Anode = O, (g}
CuF, @ 10 L =19 f=era =1 1F Cathode = Cu
Terega YR WEE BR o sveeA

(T) pH=2.0
Anode = H, (g) + CO,lg)
Cathode = H,(g)
Ans. [(A) = (P); (B)— (Q); (C) — (R); (D)— (S)]

12, Maich the salis/mixtures listed in Column (1) with their respective name listed in

Colummn {II).
Fier.] % TE [/ A w1 Fiem-1 9 gafe Hifan |
Column-1 Column-11
(A) ZnS + BaSO, mixture {(fozm) (P} Lunar caustic (T[AR FI=F )
(B) FeSO, (NH,),S0,. 6H,0 (Q) Schwitzer's regent. ( fe=r sifirrs )
(C) AgNO., (R) Lithopone ( fer2im )
(D} [Cu(NH,),]S0, (S) Mohr's salt { HTE /&)

(T} Potash alum { FFzmat)
Ans. [(A) = (R); (B) = (S); (C) — (P); (D)— (Q)]



13.

Ans.

14,

Ans.

15.

Ans.

16.

Ans.

How many reactions involve syn addition ?

T i @ Torar sifafenst 9, fo9 90 2@ 71

Br
Mal
(a) N 1l:'_(l A (bl O/ Acetone
" By
CH,COH 0y
L @/ . O LI

0, (i} B,H, (THF) .
B NN O N Grho.ron
L‘!sD Daexers
g AN\ TNamso.” h N Reagemt
l:ﬁ}

6 % 107 mol K,Cr, 0, reacts completely with 9 102 mol X" to give X0, and
Cr*? then value of nwill be.

6 x 1072 mol K,Cr,0; ,9 x 1073 mol X+ % WA & 4 fm #2@ X0, am Cr+3
T 0w TR Fn A
(1)

NaBO, + H,0, + H,0——Product {3m%)
Give number of B—0O bond present in the product species. ( TR T Fufem B—O =k

w1 T AT )
(8)
OH
HzC (IIH—CHH

D>

Total number of optical isomers of above comopound are :
T8 o e & e wEiiewE gomEEtad 51 e s |
(4)



17.

Ans.

18.

Ans.

Quinhydrone is a sparingly soluble one is to one addition compound formed from
hydroguinone and quinone. When solid guinhydroneis dissolved in an aqueous medium,
equal concentrations of hydroquinone and quinone result. If a platinum wire is dipped info
the solution. the potential of the electrode is governed by the reversible readion :

W FATR UF §, TS EEEE g g6=E 1 e =R Tt e e fack dmmers
NTF BE B, 59 S FEEEESH F1 Seird Oregg O Sen =6 8, 99 909 1§
TR A T WA w2 § 3iE T wEEE F aR 5 e | e wm  wm
TeEelEl =1 fave seeaea Afatea s et fEar s 2

o) OH
|| | +2Ht +2e2 |
~ N

8] H

(Q) (H,Q)

Where () denotes quinone and H,Q) denotes hydroquinone. The E”value of this half
cell readtion is +0.46 V with respect to the saturated calomel reference éedrode (SCE).
Because the potential of the quinoene-hydroquinone half reaction depends on the
concentration of hydrogen ion, it is possible to use this system to measure pH. A
sample solution of unknown pH was saturated with guinhydroneand a platinum dedrode
was dipped into it. If the reduction potential of the such electrode was found to be
+0.22 V with respect to SCE, what was the pH of the sample solution ?

2303 RT
F
FaT Q-7 =1 a4 H,Q ETsS A & 1 =am § | 39 et At H10mE feime
Tl 3emel=(SCE) % Trd E° OF +0.46 V 7 | HitE F64H - sesmEE=e A4 3
AT T A TR A O W R T E, pH wiarH ® fem o mam
TEm o I T T SR EF § 599 9 pH F TE T e o e
AT T UE T o s e T | 9 35 et w1 v SCE # Wiy +0.22

\ T T R, W3 g Taer #1 pH wn Evn 7

ik s 2.3:11 RT _ .06
(4)

Hoffmann reaction is found to follow the path,

iRt AfufFmEs e g g wE gE

[Given: ={.06]

0 0 0
1 B OH" e
R—C—NHy —2 o Rt NH-Br——t > R~ N_Br

l_Br_

0
..
R—MNH;+COy ,.ﬁz{l R—N=C=0-—— R—C-—N:

the number of moles of NaOH used in the complete reaction for 1 mol of RCONH,
isiare

1 mol RCONH,, # 01 34T & 74 & 27 &t %61 NaOH % Hieil 1 5z 20—
(4)



19.

Ans.

20.

Ans.

Find the number of CORRECT statements about NH.,
NH,, % w2 3 el w29 &1 %= 9ard |
(i) basic gas
AT g
(ii} turns red litmus to blue litmus
wre Tererrm Y Aren e
fiii) gives white dense fumes with HCI
HCI % =19 v38a =39 99 2 £
(iv) gives brown ppt. with nessler's reagent
HHER AYETE F WG 0 GG 6 F
(v} gives deep bluecolour with CuS0, solution when passed in excess
CuSO, faerm § = snfirra § wanfea =t = # < e o034t 71
(vi) gives deep blue colourwith NiCl,y solution when passed in excess
NiCl, forer # =@ s 8 wartes w1 st ¥ 5 e e et #)
(6)

How many amides of molecular formula C;H,NO can show the hydrogen bonding :
FIA C,HyNO # o Tmes asem ot Waivia o7 Wad £ 1
(6)



21.

Ans.

Ans.

Ans.

RITS-45-PAPER-1 SOLUTIONS-MATHEMATICS

Which of the following is/are correct : (77 8 & BFH/# 10 w94 9= EF/ERT- )

Banx

A) tanx—3@ndxs—-—————
A) 1-3tan? x

i Stan?; i 'H'tan.'?_iz?' 12 tanG®
1-3tan®9® 1-3tan®27°

—3tanx

2

(C) tanx-2tan2x= :
1-tan“x

3tan9e Gian27° 27 tan81° 2ltan243°
(D) P | Pade ¢ Fern T 4 i
1-3tan”9° 1-3tan“27° 1-3tan“ 81" 1-32@an°243

(A, D)

=30 tan &°

dx _ %

3

The solution of differential equation 3
dy =" —y

5 x' =mx"y+ ¢, then which of the

following is‘are correct ?
(cis any arbitrary constant)

B e epe | de: X FrEm %! =mx"y 4 7, 9 FetetEg 58 S W R

dy x7 -y
we Fm/E
(c T TH70 AR E)
A) F+m+n=11 B)f+n=9
(C) # +2m =10 m+n=4
(A, B, C)

Let 5 denote the set of all real values of xsuch that
0 L1311 4+ 52 + 5% + 28 = 20105279 then

M1 S, x F T AratEs T F A= F1 WA 0 O
(2010 4 1) (1 + 3@ + 5 + ... +x2008) — 907102009 F -

(A) The number of elements in Sis 2

(B} The number of elementsin Sis 1

(C) Point (x, 2) lies inside the parabalay= x*-2x + 2

(D} Image of the point (¥, 2) in the line minory = xliesonx + y=4

(A) S H s ¥ T 2 ¥

(B) S 2ragei i 94 1 F

(C) Tog (x, 2) TREer y=x2-2x + 2 & ¥ 2@ T |

D) T (x, 2) T T TA0 y = x Hufara x + y = 4 WA g
(B, C)



Ans.

Ans.

Ans.

Ans.

Let 8 persons are sitting in a row, If probability that two particular person A and B
must be sitting next to each other and C must be somewhere behind D is equal to K,
then K lies in the interval

M & A UF e G493 E, IR S fadmatmEd AT B F Mg dFam AR C F
=i D % W F AR 92 T WiraEd =1 0F K 3, 79 K e s o g g

(A) [%%] (B) [é%]
o (53) o 53]
(A, C, D)

The co-efficient of x* in the expansion of {1 +5x)° + (1+5x)® + ...... +{1 +5x)19
(145%)5 + (145510 + ... +{1+5x)1°F wOR H x> FIIF |

() EDCM. o] (B) EUCG .58
) [Pe, ¢ )5 (D) 20C, . 56
(A, B, C)
If [%] denotes the greatest integer less than or equal to x then J L K} dx is equal to :
i
@ 2
AT [x]. % T x H DR Gem™ [E For #1 (HEfTd FIa E, 7 I[;] dx =TER £ 1
i
(A) fn2 (B) &
lim ¢ (%® —x®+x-1)
(C) loge s (e
(A, D)
It tﬂn[IF;.’ —x] 2 tan[lz J in order are three consecutive terms of a G.P.

then sum of all posible value of x in [0, 10] isk 7. Then k divides

i tar:[——xJ tan— tanLE +1c) T =T TR i 9w e L A0,

12
10] H » % T 095 Ol F19EE ko 7, @ k fasem w i
(A) 2 B)3
(C) 6 D) 12
(C, D)

The area bounded by y = 3 - |3-x| and y = |x-3| is equal to (where [.] denote
greatest integer function and {.} dentoes [ractional part function}

y<3 - |3-x| By > |x-3| B uiEE S § (=l ) vEem Yoim wes a9 |
Tor e W el S5 o £ 1)

3 9
5 B) 5

& L u
(C) _lei-d}: (D) 12jP[:ﬁ]dx
g z

(B, D)



Ans.

Ans.

Match the following Column ;
Column-1
(A} The minimum value of ab if roots of the equation
- ax? + bx - 2 = 0 are positive, is
Ay THET 5 ax? + bx - 2 = 0 F & HIEF T,
i ab T = EAAE T
(B} The number of quadrilateral formed in an odagon having
two side comiman with the polugon

ey B wr = w1 e, st 2 et wys
F I TEAS A |
(C) 112C,, ?"C,, and 2"C,, are in A.P. then value of 2n is
3t 2nC,, 20C, U 2NC, TR A 8 2, 7 2n FIAAE |
n

(D) The value of 72sin 1s'ur*:5—'-[srin— is
18 18 18

72 5in %sin?—; sin :g

[((A) = (R); (B} — (P); (C) — (S); (D)~ (Q)]

FIHE -

(P)

R)

(5)

Match the following Column : { F=T=Ea Fiem %1 gofed wifaw - )

Column-1

(&) lfcos B —sin B = cos @ — sin @ then the minimum value of
|6+ | is (B - o=mn)
A% cos 6 - sin 6 = cos a - sin« 8, |0 + a| TG
eic 6= a=mm)

B} In a AABC, if A = 90° then tan”’ b ttan! -5
c4+a a+b
b &
ﬁi“iﬂ ABCH IR A =90"%, @ tan ' — +tan ' ——
Al % c+a [ a+b

#m

(C} If x £ [0, n] and log,(tanx) + log,(tan 2x) = 0 then x is

I x e [0, 7] F9 log,(tan x) + log,(tan 2x) = 0 &, 78 x EFM

tanh—tanE_c—h

In a AABRC if =
D) tan & +tanB i

then A is

- tanA—tanB c-b
% @ ABCH, 3% o mT . 2.9 AT

[(A) — Q) (B)— (P); (C)— (S); (D)— (R)]

(P)

(Q)

R

(5]

Column-II

36

Column-Il

n
4

P3| H

Ly

ol



31.

Ans,

Ans.

In the parabola v? + 4 = 4x, achord passingthrough the point (2, 0) cutsthe parabala
at Pand Q. If P = (5, 4) and the tangents at P and Q meet at R then match the
following.

et weEeT o2 + 4 = dx F1TE SEn A (2,0) BT mree wifag Pam Qm

FIAE 1 AR P = (5, 4) 3@ =991 T P ag Q famg R W foew 2, & fefafEa =

e -
Col 1 Column-II
(A) The focusis (a2 1) (P) [D‘ %]

(B} The centroid of the APOR is {fﬂ"% POQRFTFZF ) [ (2.0)

25 3
(C) The circumcentre of the APQR is (APQR FTTRE=%1)  (R) [E E]

3 2b 3
(D} The orthocentre of the APQR is ( APQR FIT=E= 21)  (S) [3 . 2J

(T) Moneof these
T B FE A
[(A) = (Q) (B) = (R); (C)— (S); (D)— (P)]

Match the following : { F=ITeEa Fiam #1 gofea Fifam- )

Column-I Column-I1
(A) If |2;| =12 and |z, - 3 - 4i| = 5 then the minimum Py 3

value of |2y = 25| is:

A |zy| = 12990 |2,-3-4i| =5, 7 |z, -2 | =
etk sk d

1- et —
B} If Jirrl1_ l: coe}:]ll:n coen isa nonzero finite number h 1
A=l W

then the integer n is

Tf= lim

a—sll

A E n FIEA T

1-x
(C) Iff(x) = Y tor x = 0 then the minimum value of R 2

Hl{x}l+f{f[5} A

1-
s 0B = 11 . 601 1{1(1)

= 14w

{1 —cos x}in:" —cos) - S —

FIFFEH AR |
(D} If z'is a complex number satistying 2z —2{z+z)+3=0 5 4
then the greatest value of |z| is
ﬂﬁzﬁﬂhﬂﬁm 2z—20z+2)+3=0 ﬂﬁl‘@zaﬂ?ﬁ%,
@ |z| MTETE AR
(T) MNoneot these
[(A) —» (R); (B) = (P); (C)— (R (D) (P)]



Ans.

Ans.

Ans.

Let f be a derivable fundion satisfying f(x +v) = f{x) + flv) + 2xy-2. ¥y eRand
f'{0) = =2. then the number of real roots of f{x) = 0is (are)

Al f TF SEFTHE T T3 f(x + v) = fix) + fly) + Zxv-2, ¥ x,y e RFIHT=
FIA XD £(0) = 2% f(x) = 0 F I0iars e =1 W w
(0}

1 1

= g{x)=— and
6" + 807* + 4o (x) e’ + 8e' +4e

Let f(x)

- 7

j[f(x]—Eg(x}]dx:h[ch {where ‘¢’ is constant of integration) and

. L 1 b
Ihlﬂﬂl{x} = L If h{ﬂ] = —tan~ [ ] {wherea £ N, band care coprime), then the
b £ a c

valueol (a+ b + ¢} ls

: g(x)= 1
1 e™ 4 Bet +4e”

T f(x) s

x

e + 8 4+ 4o’

f(x)-2e(x))dx = h(x)+c¢ (= ¢ goFe =32 &) 7z limh x)=£ o
[ (7(x)- 22 (x))dx = h(x) hirech () =

i h{ﬂ]:lltan '(E

5 CJ (e ac N, bTA cTEATHE), A (a + b + ) FVHFEM

(7)
Let f : [3.4] —[3,4] be a bijective decreasing function ¥ x e [3, 4], then the value of

_E(f(x] - f {x]}dx is

TN AG x e [3.4] F &3 7 : [3.4] - [3. 4] T ATEEF TWEEE TEE ¥, W
J(F(x)= 17 (x))dx wramdm

(0)

2

2
5 ,B=|b | and C = [3 5 1]. then the number of integral
%2 -1

-3
Let A=| 1

LB
o R v

value(s) of b’ for which THABC) = - 18 ¥ x e R is (are)

-3 0 2 2
T A=(1 x 5| B=|b |FWC=[351]% ' % [WF AWl F1 7=,
-2 0 x* -1

o ferdl TrABC) < - 18 W x = R, Bl
(5)



37.

Ans.

Ans.

39.

Ans,

Ans.

Theplane x + 2y + 3z = 7 is rotated about theline where it cut yz — plane by an angle

@. In the new position the plane contains the point (-1,0,2). If |EGS /=L {

where p

and g are coprime) then the absolutevalue of (p —q) is
WO x + 2y + 3z = 7 F1 30 L@ F WG T S E, e AR vz T FIE 0 W

e ¥ T T frafa 0 fag (-1,0.2) ToEE W R Az cosh

=§{3¥‘fp‘ﬂﬂlq

HEAaT &), °@ (p - q) F1 iy aE Fm
(1)
3 10 21 36 55

Ifs=¢+

5 52+53+54|+55+ ----- = then 45 is equal to

10 21 36 3o

52 + 53 +54+55+“"‘q:|%,‘_:h45m%

3
_qﬁS:S +
(5)

1(100) 1(36)
10y  1(6)

If lin)= Ifn{l ~2ncosx+n’)dx , then Is equal to
0

1100y 1(36)

=T[|" —2ncos 3 * ; .
At Iin) JL:.HH ncosx+n’)ds ¥ 110) ](ﬁ} o

(4)

Let , T areunit vectors such that p = xp+r and Mis the maximum value and m
is the minimum value of [pg r], then 6(M + m) is equal to

o §, F AR EYER E B p=gxp+1 a9 [P 1] F Aferman ow Ma

EE A mE, T 6(M + m) TE Em
(3)



41.

Ans.

Ans.

RITS-45-PAPER-1 SOLUTIONS-PHYSICS

If galvanometer shows no deflection in the given circuit. Thevalue of Eis (all batteries
are ideal)

s ufaa GieaAm= =1 fady wiE T wm t, FEFoR T ([ 9= ame )

i L T

200 ol

(A) the value of E is 10 volt

(B} the valueof E is 20 valt

(C} the value of current passing through 20 02 resistance is zero
(D) the battery of emf 5 volt is charging at therate of 2.5 W

(A) E®TTMA 10 volt®

(B) E=THM 20 volt ¥

(C) 20 O % Wiy A wanfea €9 9=l SRS T

(D} 5 volt Terera =mee =er =medt ¥4 2.5W F1 R A s sl &
(B, C, D)

Which of the lollowing statement|s) is/are correct ?

wH wE A F

(A} For hydrogen like atoms if quantum number is very large then the frequency of
photon emitted when electron jumps from an orbit to next lower energy orbit is
enual to frequency of revolution of electron in original orbit

(B} Electron debroglie wavelength depends on kinetic energy of electron

(C} Energy of electrons is quantized in Li* * atom

(D} Electrons cannot exists inside nudeus because they are attracted by protons inside
nuceus

(A) TS TETE T # ferd 3tk wain g w1 um A atvs A wEh
Toell e B 7T T Tl A e H A B WR Seiei Wlen B e, qe
T Y wigH F T oA % A F aed 2l ¢ |

(B) ToEH F =t —sivel s semeh w1 s S Aft e 3

(C) Li** v s %1 == s 2 £

(D) T % e T Foerm 7 21 T s 3 T % R W AR AT
o = 1

(A, B, C)



Ans,

A circuit, containing an inductance and a resistance connected in series, has an AC
source of 200 V. 50 Hz connected across it. An AC current of 10 A rms flows through
the circuit and the power loss is measured to be 1kW.

e iy, Fermd Uee el S wiara Svi wad e E, %1200 V, 50 He 5 wearsdl
HIR1 T WS SR 7 1 10A S O e OF e SR aie o wetEd gt
w5 T kW ET S

3
i4) Theinductance of the circuit is —;:;_ H.
b3

(B) The frequency of the AC when the phase difference between the current and emf

50
becomes n/4, with the above components is J_ﬁ Hz.

(C) The frequency of AC, at which the reactive power is half of the actual power loss
25
is —Hz
] ulrg
(D} The frequency of the AC when the phase difference between the cumrentand emf

25
becomes n/4, with the above components is ﬁHZ :

(&) afaaF e 33 HEI
104

(B} & AT T o anare % == 1 H e SIS UE F W /4 E S & i vt
f o B o
ST F A = He Bl 1
(C) weaTst G =T SAgfa, Fom o wiaem v, avafas o e 21 A &, F1om

Dby %

NG
(D) == R 31 fa. anae & =i 1 B S9EE USR] F WY /4 B S 2 1 Wt

P g %m TreY

(A, B, C)



Ans.

The two plates of a capacitor of capacitance C are given charges (), and Q. This
capacitor is connected across a resistance R asshown key is closed at t = (0. Find the
charges on the plates after time t.

s C = R AR H1Q, R Q, A e S | de A W R
% WY YRY F ATAR A E N+ = 0 R ESA K FT 9% F52 S €1 ¢ 709 3 9=

Q Qe

€
L
S o~
K

1
(A) Total charge of the right plate gs = Q ; Q [Ql éQEJ e RC

<t e T A g, = ;QE _(QLEQEJE-E-C

t
(B} Total charge on the left plate g = < ;QZ + [QI ;QEJE_E

= W W HEA AN ) = @ ;-Qz +[Q1;QE]@_E

Q] _Qg
2C

(C} Initial potential difference across the plates is given by

EE F T TR T % e =

+ L
(D} Initial potential difference across the plates is given by %

= F T ey favars %ﬁmﬁmm%

(A, B, C)



Ans.

A body of mass 150 gm is dropped from point A, takes time t, seconds to reach the
point B at the ground. Once more, the same body is dropped from point & and when
body traverses hall the distance. a bullet of mass 50 gmmoving horizontally with speed
40 m/s hits the falling body at point C and sticks to it. The total time of flight of the
body in this case is t, seconds and body strikes the ground at point D. The air drag
should be neglected :

(Takeg = 10 m/s?),

o A ® 150 gm 57raH =1 o el =it 31 S s e B mademi d, Fws
o 71 T8 T 4 o A @ T e @ 99 =9 9 a0t o 99w § w50 am
TR E TR, S A 540 mis TE AT E, fam o m i wam f e
Toms =t %1 9% s am F e Tee T WA L, TS A e # 2 A e T e
DR ZFEE F I A FEATFTAE | (g = 10 m/s? THT)

t [
H=160m]| :
[m]| +C

40 mis| ¢

[ B]
(&) distance between Band Dis20 m
(B) distance between B and Dis 80 m

(C} speed of the body just before striking atpoint Dis 10+/26 m /s

mlrv-

(D} speed of the body just before striking at point Dis 15426 m /s

(A) BED#FFE# g 20m?
B) BADF A= g0 80m %

(C) D forg W =203 Q& wed =g &1 =@ 10426 m/s Fit

(D) D oy ™ ZFeR A3 wee w F1=m 15026 m/s 2R
(A, C)



Ans.

A circuit shown in the figure in which k; is closed and k;, is open. Inductor L can be
connected in series to capacitor C; by dosing switch k;, and openingk;.

e wfta g § =0 k, 997 3R k, T 7| T0F FI=E1 L F WA C, 7 Soireen § =i
ky 1 % HTF 3R k, TR S N AEAE

20V R=20101

FI AN
by C=2uF C=3pF

1
|

L=2H K

(A) Theswilch k, is closed and k;, is opened lor long time. The charge on capacitor C,
will be24 uC

(B} Att = 0. when capacitors are fully charged, switch k, isopened and switch k, is
closed. so that inductor is connected in series with capacitor C;. The maximurmn

T
charge will appear on capacitor C, attime tis - sec.

500

(C) Att = 0, when capacitors are fully charged, switch k, isopened and switch k; is
closed, so that inductor is connected in series with capacitor C,. The maximum

-
L

1000

(D} The maximum energy in inductor approximatelywill be 0.144 md

(A) k, F13E 3R k, BT T T TF Fer W G C, W A\ 24 uC E)

(B) t = 0 7% S TR 0T SO0 2, Ik, T AUk, S TS R
TIFE, T C, & WY oiiws J 9= 17 | Jeed €, T Afersas A@w ¢ =

charge will appear on capacitor C, at time tis Sec.

b .
msec.‘qtml

(C) t = 07 57 Weales [ofdt: VYR &, Tt k, 61 T 090 k,, 61 0] 70 & A

TwmE, i C, & WY Joies | 573 )| Heita ¢, W sAferwas s e =

Lsqpar:."ﬁ'ﬁ"ﬂl

(D) e o sAfaman S ey 0.144 m J 20 )
(A, B, D)



47.

Ans.

Figure shows a block P of mass m resting on a smooth horizontal floor. The blodk is at

3¢
a distance / from arigid wall on left side. Block is pushed toward right through o and

released. When this block is passing through its mean position. asecond block of mass
m; is gently placed on it and stick to it. The combined system of two blocks move and
finally just reaches the wall. Then

TaeR TF P ==rE faae 2o m E, o dfas vl v d | =6 TE e
A & 0 T = F A SR 302 T 9% T B S A ¥ | 5 wtE
AT T1eA Tl B e &4 WA m, ToAHE 7 R i TR A T
™ e s &) 77 26 =tE ma S wen § ofr A o visn A

P k 4
m

L i

—
5m

(A) my= 8
Sm

B) my = A

3F
(C} Velocity of block m at mean position is E,IlltTH; (before attaching block m, )
o af K
g feafa o =61t® m F1a0 ?"llﬁ F1 (m, % FeEow & wEw)
3r K
(D} Velocity of block m at mean position is 2\Vm (before attaching block m, )

e Frafa o =% m F1Em %JE F (my F Famsr A Te)
m
(B, C)



Ans.

Two blocks of masses m; and m, are connected through a massless inextensible string.
Block of mass m, is placed at the fixed rigid inclined plane while the block of mass m,
hanging at the other end of the string which is passing through a fixed massless frictionless
pulley shown in figure. The coelficient of static friction between the block and the
inclined plane is 0.8. The system of masses mmy and m, is released from rest.

== T 2590H m, AR n@%,ﬁﬁﬂﬁ!ﬁﬂﬂmmﬁ?ﬁil m, T
w1 = e g Fada T TE & SaE = iE m, T g TR A e
T aR TF 5% TeAEE T T6 TEd A O T IRl | = A T T F w6
wifer 7o T 0.8 F 1 my 391 m,, ToRRA A Frer w e & aw fea s

l g=10 m/s

m, = 4kg m, = 2kg

Fined

e P i e P e i

(A) the tension in the string is 20 N after releasing the system
T i o A F = T e 20 NE

(B} the contact force by the inclined surtace on the block is along normal to the
inclined surface

A T T G A T HOTE =, 7 a6l T AT sRe
(C) the magnitude of contact force by the inclined surfaceon the block m, is 204/3N

=ilE m, T 7 6 F RIS T WoIF = %1 e 2003 N #

(D} None of these { 8 A% 1E &)
(A, B, C)



49, Match the following Questions. (e Toem FiTed | )

Column-I

(A) Parabola ( TTHEHETER )

(B) an ellipse (FrHammEr )

(C} ahyperbala ( AFTTERTIFR)

(D} cucloid (FF=)

Ans.  [(A) = (P); (B) — (Q) (C)— (R);

Pl

R}

Column-11

G

A rod is rotatirg with constant angular
velocin about an axis as shown. Graph
of tension in rod asa fundion of position
xia

wF =E A wvig o A fed Aag &
T FTFER 5o T F ) T x

F T T €0 H T H A W s
aul
| m__,"-’.\
-

Block is moving on the rough surface
with initial speed v then, graph of
velodty of block as a function of position

T =AF T T T AR TR v,
A nfaeler ) Feafa # wem @ w0 §
wAE F AT ] AE EW

Graph of adiabatic compressibility as a
function of pressure forideal gasisa
(AP T s TR R T T
EGT O ] AT BT )

Acherge 'q is at rest at origin. Electric
field is switched along z-axis and
magnetic field is switched along s-axis.
Path of the charge particle is

T A g g fae W e
¥ 29 T R faem A A
F AT ST A = e
AT T E TLE

(D) — (S



Ans.

51.

Ans.

A equi convex lens of refractive index ., and focal length f (in air) is kept in medium of
refractive index y,. Match Column [ with Column Il and select the correct answer using
the codes given below the Columns.

TF 1, ATATE T4 { FEA T (T H) F T G , ATEAF ® WA § T
N E | TRl A el W e e ae we © T T W WA w5 B WA S
cakeall

/

g

R

Column-1 Column-I1

(&) Iflens is cut intwo equal parts by a  (P) Incident ray will not deviate
planew' (n, = 1)
TR TR R TH T B IS ANTad TET9 faared F& g

ﬂﬁﬁmﬁﬁf{m =11
(B} If lens is cut in two equal parts by a (@) Each half will be converginglens and
plane xx' (p; = 1) tocal length will change
TR TR FIUF a0 o FECIT AL Teds YT ATEE] FH 300 3 SHET
AP H T A (= 1) | I T EgE A
iC) If Uy = L. (B} Each hall will be converging and local
length will remain same
I A e TR |
(D) 1f py > p. (5) Lenswill be diverging and focal length
will change
TR ATHRT 3T THH B 5 R
S |

[(A) = Q) (B) — (Rl (C) — (P); (D) — (S]]

An electron in a hydrogen atom makes a transition n; — n,. where n; and n, are the
principal quantum numbers of the bwo states. Assume Bohr model to be valid
FIEESH WH HUE TEZH 0, - n, HWETNFE 2, FE 0, AR n, 51w # s
wied T ¥ A =R o T -

Column-l1 Column-11
(&) The electron emits an energy of 2.55 &V Pl ny=2n,=1
W 2.55 eV T Srtea BT
(B} Time period of the electron in the initial stateis eight
time that in the final state Q) ny=4,n,=2
ORI 1 URIEE e § AEaw e S e
W SASETE 8T E |
(C) Speed of electron become two times R) ny=5,n, =3
TORA A A 8
(D} Radius of orbit of electron becomes 4.77 A (3) ny=6,n;=3
R F R R W 4.77 A TR ¥
(T) ny =3,n,=4

[A)— Q) B)— (R Q,S); (C)- (P Q,S); (D) (R, S)]



52,

Ans.

Ans,

A particle of mass 1 kg is projected with an initial velocityof 245 m/sec atan angle of
457 with the horizontal. At the same instant another paricle of same massis projected
vertically upwards from a distance 1m from the point of projection of first particle as
shown in the figure. If partide 1 follows as straight line path after collision with particle
2 then match the following (g = 10 m/s?)

TF 1kg T509F & T F] Sfa9 % WA 45" F EM W 25 misec T TRIEVE a1 4
Wi o s 2 | Tt @ SR S FTEO R A T W 1 w0 o
TR R F TE WA fa w7 1t w2 Ao uven w ] et e
o & = w1 TR - (g = 10 mis?)

245 r‘l
1/4' 2
1m £

b
M

Column-1 Column-I1
(A) Horizontal displacement of partide 1 during motion (P} 151 unit

e % S w1 %1 Afas s
(B} Horizontal displacement of partide 2 during motion Q) 1o S.1. unit
T F AR F 2 T e P

(C) Initial velocity of particle 2 R 251 unit
T 2 T AREE =
D} Coefficient of restitution for the collision (S) 2J5 S.I. unit
THF T WAEEAF T
(T) 0.55.1. unit

[(A) = (P); (B) = (P); (C)— (Q) (D) (P)]

A wire is stretched between two fixed points separated by a distance of Zm such that
tension in it is equal to 30.25 kgwt. The wire vibrates in its first overtone. A closed
organ pipe of length 53 mis brought near the wire. The temperature of the gas in the
pipeis 27°C. When theorgan pipe is made to vibrate in second overtone, five beats are
heard every second. If the tension in the string is reduced slightly then the number of
beats heard per second is reduced to three. Find the linear (mass) density of the wire in

gram/metre. Given C,/C, of gasin the organ pipe = 1.44 and its mean molar mass is
27.7 gm.

TF 9 2 m T W R as foa sl & =re 39 e e v & 6 59 e @ 30,25 kawt
% HER ¢ | R S99 W90 S Eima 3 € 5/3 m TFEn 1T 9t ARF IR 9
% T & | e g g e 27°C ¥ | 5 At i e e
o foTa o = E O v Sw e dis foeis 19 W 2 9 an S e fea
I Ut SEve A &9 A faeri @1 w3 6 S € ) an e i (geee)
= T/ H i ) e d A O # W C/C, = 1,44 F 90 v meA
HER 7 27.7 gm ¥

(1)



Ans.

Ans.

Ans.

A oylindrical block of height 1 m is in equilibrium in a beaker as shown. Cross-sectional
area of cyiindrical block is one {ourth of cross-sectional area of beaker. Density of
aylindrical block is one third of liquid. Determine the time period of small osdllation (in
seconds). {Given: g = 2 myse)

Tt =t 8 1 m 5 = UF SR =iE TR aeR aramnn § ) e =i
F SATIER GAFE A T ST S0 51 UF H4E 7| SR s w5
TR T F Y R ¥ | 9 S 6 AT 9ETE OR S | (g = 12 mis?)

(1)

An equi-convex lens of focal length 10 em in air and refractive index [p,g =1.5)is

1
placed in a liquid whose refractive index varies with time as p(t) = 1.0+ —t If the

10

lenswas placed in the liquid att =0 lens will act as concave lens of focal length 20 em
att = 5n. Find n.

T H 10 em BIHE T4 791 ATHAE (1, = 1.5) 1 HEven 66 0F 79 5 T S E,

Toror sroaeArE wog % W4 pft) = 1.ﬁ+%t F1 Tz UiEfdd g e afs edmea o

t= 0 R TAAATt = 5n T A 20 om FEFA T % 506 610 F1 908 TPER T |
r SR |
(2)

A gas containing hydrogen like ions with atomic no Z, emits photons in fransition
n + 2 — n, where n = Z. These photons fall on a metallic plate and eject electrons
having minimum de-Broglie wavelength & of 5A. Find the value of ‘2’ if the work
function of metal is 4.2 eV.

FIFEEA TETA A A I UF Z T FEE E I TEA 0 4+ 2 0 0 EEA
FEE T 0 = Z 1 A SRR TE T e s iR § am 5A =g < dre o L #
TR SeTe Wl £ | 2 HOHA FE F A O TR e 4.2 eV |

(2)



a7.

Ans,

Ans.

In a Young's double slit experiment the light source is at distance /; = 20 ym and
t5 = 40 um from the slits. The light of wavelength . = 500 nm incident on slits
separated ata distanced = 10 um. A screen is placed at a distance D = 2m away from
the slits as shown in the figure. If 10k maxima appear onthe screen, then find the value
of k. Round off your answer to the nearest integer, if required.

o % fa-Tome wam | wam w=ia e | 1) = 20 ym 391 4, = 40 ym FT R T
i = 500 nm TR FIHER d = 10 o T 9 fega Fred i T & | v =1 frem
TERIA D = 2m %1 0 W T ¥ 1 A T W 10 k 3o e & d &k a1
afy aAETEE B a0 S AR i 6w

P

(@)

A rod of length ¢ forming an angle @ with the horzontal strikes a [rictionless floor at A
with its centre of mass velocity v, and no angular velodty. Assuming that the impact at
A is perfectly elastic, the angular velocity of the rod immediately after the impact is

k vy cosB
11 +3cos”B)

TF ( FRAR F T A9 F WE 0 NI 5 5T S5 % o v, T I R am
+ WY UE T 5T SRR T I A W TEIE ¥ 9E O E TF A T ZEE o

found tobe @ = . Find value of k/2.

kv, cosd
WA E, T e AR T FEME a0 = m T & | k2 FTHA

| FiTEA

vy

(6)



59.

Ans.

Ans.

1
A sphere of radius r is projected up an indined plane for which w= ( ?] tan® with a

velocity v, and initial angular véocity @glvy > rmg ). The total time of rise isfound to

kvy +4aogr
18gsint
F ¢ T 3 TR I UE TR TR R AR A v, TATTEEE AT g (v > rog)

ﬁ%mm%,wfﬁq H= (%) tand '%'] mﬁﬁﬁmﬁam m T

Find k.

EGiEANEaE T

i

(7)

Figure shows a very thin layer of charge having thickness x;,. The variation of volume
charge density 'p’ within the layer as a function of % is shown in the graph . The electric
field on the left side of layer is E; and on theright side of layer is E,. The total charge
per unit area of the laver is &. Theforce per unit area acting on the laver of chargeis F,.

The value of G[EI +E2J is

1]

Tt 4 repel ST 1 e ToraT T X B, S T | WA # A «F T F 'l
ST AT T p T S T S T | T F wh o e v e, e
T 2 forem 49 E, ¥ 1 T % 0T U S T e AW o # | A H T Tt

THT SR T O A e = F A A u[@] BT T SR F

a

o
."rl K||

W

-
=

(2)



