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PART A - CHEMISTR

1. A stream of electrons from a heated filament was passed between two charged plates kept at a
potential difference V esu. If e and m are charge and mass of an electron, respectively, then the value
of h/A (where A is wavelength associated with electron wave) is given by :

Th T aric 9 M@l geaga aRT @ V esu @ fIMaRR R W 1 ARG =il & 9 | 9ol ol
21 A} AT B MY qAT WA HAM: e I m B A /L BT AH e H 9w R fRar s
(ST9 ST oA & AR dRieed A Q)

(1) 2meV (2) VmeV (3) 2meV (4) meV
Ans. (3)
Sol. KE.=¢eV

A= h

\2meV

% = +2meV

2, 2-chloro-2-methylpentane on reaction with sodium methoxide in methanol yields :
CH,

|
(a) C,H,CH,C-OCH, (b) CZH5CH2|C =CH, (c) C,H,CH=C-CH,
|

CH, CH, CH,
(1) (a) and (c) (2) (c) only (3) (a) and (b) (4) All of these
AT H 2-FARI-2-HfeTu=, fSTH Ferraazs & A1 JAAfhar &b <l &

CH,

|
(a) C,H.CH,C—OCH, (b) CZH5CH2|C =CH, (c) C,HCH= |C_ CH,
|

CH, CH, CH,
(1) (a) T () (2) 54 (c) (3) (a) T (b) (4) 574 & Ff
Ans. (4)
o
Sol. CH3—C:)—CH2—CH2—CH3—>ngEa CHy—C=CH—CH,~CH
CHs CHs
+ CHz=C—CHz~CH,—CHs
CHs
OCHs
+ CHy—C—CHz—CH,—CHj
CHy

Elimination dominate over substitution in the given reaction but all the products are possible.

fo 13 sfafpar & faeue uferenms ) g9 Bt @ ofps |9l S dRiT 2 |
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Ans.

Sol.

Ans.

Sol.

Ans.

Which of the following compounds is metallic and ferromagnetic ?

Py 3 @ P AT aTa® qen BIATRRS (e gERE) 7

(1) CrO, (2) VO, (3) MnO, (4) TiOy
(1)

NCERT based (Solid state).

NCERT twR 3nemiRa (I ara=er)

Which of the following statements about low density polythene is FALSE?
(1) Itis a poor conductor of electricity.

(2) Its synthesis required dioxygen or a peroxide initiator as a catalyst.

(3) Itis used in the manufacture of buckets, dust-bins etc.

(4) Its synthesis requires high pressure.

1 T @ urehel™ & |y # 91 § 9 B9 |1 HoF ed @ 7

(1) 78 faga &1 89 a1 2 |

(2) 39 STSITRITT IMUAT TRATFATES RIS (TR™) SIRP & w9 § AR |
(3) T® qadc @), T, It & Iured # e el & |

(4) 39S FIATY § %A &9 P JATADAT A 2 |

3)

Low density polythene is not used in the manufacturing of buckets, dust-bins etc. because buckets,
dustbins are manufactured by high density polythene.

Jhc (I, Se-faF, Mt & Iares § 9 g & diehidl| ugaa 781 81 8 | ®f$ gae (Jree)),
s 9= o9 & Uil | gRT SIfed 81 ? |

For a linear plot of log(x/m) versus log p in a Freundlich adsorption isotherm, which of the following
statements is correct? (k and n are constants)

(1) 1/n appears as the intercept (2) Only 1/n appears as the slope.

(3) log (1/n) appears as the intercept. (4) Both k and 1/n appear in the slope term.

wiasford rfreyor FHardt 9% # log(x/m) @l log p @ 19 Wig M I wie & faw f/1 § |4 &= a1

FHUF & & ? (kqAT n ReRiw E)

(1) 1/n s & 9T F AT 2 | (2) A 1/n A9 B BY H ST B |

(3) log (1/n) =A< & ©Y H 7T 2 | (4) kT2 1/n 1 & AT S H A B |
(2)
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Sol.

Ans.

Sol.

Ans.

Sol.

According to the Freundlich adsorption isotherm

hiIsios (husferd) AfARIToT FHaMl 9% & ATAR

X _ kP!
m

Iogi = logK + 1 logP
m n

The heats of combustion of carbon and carbon monoxide are —393.5 and —283.5 kJ mol™", respectively.
The heat of formation (in kJ) of carbon monoxide per mole is :
BT TAT BIE AAIGATSS Bl T8 SO HA: —393.5 TAT —283.5 kJ mol™' | T AIFES B

Avaq S (kJ #) ufa A g

(1) 676.5 (2)-676.5 (3)-110.5 (4) 110.5
(3)

C(s) +0O2(g) —» CO2(9) ; AH = - 393.5 kJ/mol.

CO (g) + %02 (9) > CO.(9) ; AH = — 283.5 kJ/mol.

C(s) + %02 (g) > CO (g) ; AH = — 393.5 + 283.5 kJ/mol = —110 kJ/mol

The hottest region of Bunsen flame shown in the figure below is:

region 4
region 3
region 2
region 1

(1) region 2 (2) region 3 (3) region 4 (4) region 1
I @ 1R R 3§ g9 Fom $T [aiite T 9 ©

A9 4
A9 3
A5 2
s 1

2) do 3 (3) 95 4

(1) a5 2 (

(1)
It is fact. I8 TATHSD 2 |

(4) S5 1
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8. Which of the following is an anionic detergent ?
(1) Sodium lauryl sulphate (2) Cetyltrimethyl ammonium bromide
(3) Glyceryl oleate (4) Sodium stearate
1 % 9 9 a1 s fexoie 21
(1) AfsTq aRa Febe (2) Sfeagsafda smif s SiFTss
(3) fieaRar aiiferge (4) AfSTH RRT
Ans. (1)
Sol.  Sodium lauryl sulphate = detergent, anionic

Cetyltrimethyl ammonium bromide = detergent, cationic
Glyceryl oleate = detergent, non-ionic
Sodium stearate = soap, anionic

Afeaw el Aebe = Rexoie, e
Ifeaernfda smifa siags = fSexvie, g9 rH
ffeaRa anferge = feexsie, sFsmaf®
WIfeT WeRe = A9, TAIgd
9. 18 g glucosse (CsH1,0¢) is added to 178.2 g water. The vapor pressure of water (in torr) for this
aqueous solution is.
18 g TGP (CeH1206) BT 178.2 g U H AT S & | 39 Wi fae@s & oy Sidl &1 am1 <14 (torr)
H B
(1) 76.0 (2) 752.4 (3) 759.0 (4)7.6
Ans. (2/Bonus)

Sol. Moles of glucose = 18 =0.1
180

Moles of water = ﬂ =99
18
= r-]Total =10
AP 0.1
:> —_— =
pPe 10

= AP =0.01 P°
=0.01 x 760 = 7.6 torr
Ps=760-7.6
= 752.4 torr
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Sol.

10.

Ans.

Sol.

Sol.

1.

Ans.

T B WA= 0 = 0.1

180
ST B Hid = 1782 _ 9.9
18
= na;,—d=10
AP 0.1
:> [ —
pe 10

= AP =0.01 P°
=0.01 x 760 = 7.6 torr
Ps=760-7.6
= 752.4 torr

The distillation technique most suited for separating glycerol from spent-lye in the soap industry is :

(1) Fractional distillation (2) Steam distillation

(3) Distillation under reduced pressure (4) Simple distillation

AYT I H YRR a3 (VT dm3) 9 FARE god w1 & oy qe%1 Sugea mdad fafd &
(1) GHTSI A (2) a9 I

(3) AAMIT 6 R AT (4) AR A

(3)

Glycerol is high boiling liquid with B.P. 290°C. It can be separated from spent-lye by distillation under
reduced pressure.Liquid is made to boil at lower temperature than normal temperature by lowering
pressure on its surface, so external pressure is reduced and B.P. of liquid is lowered hence glycerol is

obtained without decomposition at high temperature.

ReaRia S=a q@uHie g9 (F@ATP 290°C) & | 39 AR q@ S A=<IId Yoy o5 (W< o) A J7H

fpar ST Gdhar 21 €9 B SHP! AdE U Sl Dl BT BB AT I19 Pl U 9 919 R I BY

I9I0 2| 1 918 <1 BH BT B TAT §d Bl FGAIh ITHT Bl & | AU RoaRid S=a 99 W)
foees & fa=1 ura 8ran & |

The species in which the N atom is in a state of sp hybridization is :

a8 WSl foRad N WRHTY] sp HHIOT B 3@ H 8, B
(1) NO; (2) NO; (3) NO, (4) NO;
(4)
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Educating for better tomorrow

Sol. NOj =sp?

NO; =sp’
NO, = sp?
NO; =sp
12. Decomposition of H,O, follows a first order reaction. In fifty minutes the concentration of H,O,

decreases from 0.5 to 0.125 M in one such decomposition. When the concentration of H,O, reaches
0.05 M, the rate of formation of O, will be :
H,0, &1 fdTed us geM dife @t sififtsar B | vat fise # 39 UaR & fdged # H,0, 3 ar=dl gcHs

0.5 0.125 M &8 Wil & | 514 Hy,0, @1 drsam 0.05 M ug=ril &, 1 O, & I &I &% BI:

(1) 6.93 x 10™* mol min™* (2) 2.66 L min"'at STP (STP ™)
(3) 1.34 x 107> mol min™' (4) 6.93 x 1072 mol min™"
Ans. (1)
Sol. In 50 minutes, concentration of H,O, becomes % of initial.
= 2 % t1, = 50 minutes
= t12 = 25 minutes
= K = 9693 per minute

ho =269 x0.05=1.386x10"°
22 25

2H,05, — 2H,0 + O,
1

o, = EX ,0,

o, = 0.693 x 107

fo, = 6.93 x 10™ mol/minute x litre

Sol. 50ﬁ=|€ﬁ,H202a%WWa%‘r%g’raﬁﬁ%|

= 2"'}1/2=501ﬁ:|_6P
= t1/2=25ﬁ:|_¢:

= K= 069 gy e
25

ho = 2693 x005 =1.386x 107
22 25
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2H,05, = 2H,0 + O,
1
2
0.693 x 107

o, = 5% h,0,

I"o2

o, = 6.93 x 107" #ret/fre x efer

13. The pair having the same magnetic moment is :
[At. No.: Cr =24, Mn = 25, Fe = 26, Co = 27]
(1) [Cr(H20)6)*" and [Fe(H0)e]** (2) [Mn(H20)6]** and [Cr(H,0)e]**
(3) [CoCls)* and [Fe(H,0)e]** (4) [Cr(H,0)6)** and [CoCl,]*
TP & DI AT BT FH T -
[At. No.: Cr =24, Mn = 25, Fe = 26, Co = 27]
(1) [Cr(Ho0)e]*" @M [Fe(H;0)6]*" (2) [Mn(H,0)6]*" 72T [Cr(H,0)6]**
(3) [CoCl,*” Ter [Fe(H,0)e]* (4) [Cr(H20)6]** T2 [CoCly*
Ans. (1)
Sol.  Each [Cr(H,0)s]** and [Fe(H,0)e]**
Contain 4 unpaired electron.

[Cr(H20)e]>* T2 [Fe(H,0)e]”* 9w #
4 YT gelaR™ B |
CO,H

H———OH
14. The absolute configuration of . is

CHs
COH
H———OH

ﬁﬁnﬁuﬁﬁmmﬁvﬁaﬁw%m ol

CHs;
(1) (25, 3R) (2) (25, 3S) (3) (2R, 3R) (4) (2R, 3S)
Ans. (1)
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Sol.

Sol.

15.

Ans.

Sol.

1
CO.H
H——2—OH
H———Cl
3
4CH;,

IUPAC numbering

1
CO,H
H—2—OH
H—1—Cl
3
4CH,
IUPAC w#id=

oM
H_é7—&>H 28
H—§§—C1)I 3R
3CHs

Numbering according
to CIP rules for

R/S naming
GOH
H_@y—éH 28
H—§§—9| 3R
3CHs

R/S sm&=w % fear CIP
R & AR HHieT

The equilibrium constant at 298 K for a reaction A + B == C + D is 100. If the initial concentration of

all the four species were 1 M each, then equilibrium concentration of D (in mol L™") will be :
AIAE 298 K WR, T 3fAfhal A+ B —= C+ D & fou w1 Reri® 100 ® | It URf e drsar a9

IRI TR & & 9% B 1M B, @ D B |\ drsar (mol L) 2r:

(1) 0.818 (2) 1.818 (3) 1.182
(2)
A + B = cC + D
t=0 1 1 1 1
teq 1—x 1—x 1+x 1+Xx
2
A" - 100 = HXogqg
(1= x)? 1-x
= 1+x=10-10x = 11x=9
9
= X=—
11
= D=1+ >
11

= [D] = 1.818

(4) 0.182
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16.

Ans.

Sol.

Sol.

17.

Ans.

Sol.

Which one of the following ores is best concentrated by froth floatation method?

(1) Siderite (2) Galena (3) Malachite (4) Magnetite
HIY e Iy gR1 /1 § 9 98 39 91 o 9aifde w9 | Arfsd far o gaar g ?
(1) Risvrge (2) et (3) HefrpTEe (4) erse

(2)

Galena = PbS

For sulphur ores froth floatation is carried out.

AT = PbS

PR DI B AT il FAree (FIHT wia+) 8l 2 |

At 300 K and 1 atm, 15 mL of a gaseous hydrocarbon requires 375 mL air containing 20% O, by
volume for complete combustion. After combustion the gases occupy 330 mL. Assuming that the water
formed is in liquid form and the volumes were measured at the same temperature and pressure, the
formula of the hydrocarbon is :

300 K @211 1 atm &4 W, 15 mL 7 gggand & gof ggd @ fod 375 mL arg Rra# omaas & emeR
W 20% AT 2, B AGTIHal Bl 2| 89 @ 9% I 330 mL 8=l & | I8 A g% % 991 gan &
9 ®Y H T JUT S AU U9 @ W AR DI AG DY TG 2 Al BTSQIBEA B B T -

(1) CsHs (2) C4Hs (3) C4Hio (4) CsHe

(1 / Bonus)

CHy (9) +(X+%} 02 (9) »>xCO: (g) + %Hzo (0)

15mi

Volume of O, used = 120% x 375 =75 ml.

Volume of air remaining = 300 ml
Total volume of gas left after combustion = 330 ml

Volume of CO, gases after combustion = 330 — 300 = 30 ml.

CHy () + (x +%j 0, (g) - xCO; (g) + %Hzo )

15 ml 75 ml 30 ml
1:& X=2
1 15
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Educating for better tomorrow

Sol.

y
X+

4 -5
1 15

<
I
&

= y=12

= CoH+

Confirmed :

Such compound is impossible and also not in option. So it should be bonus.

However if we seriously wish to give an answer then by looking at options, we can see that only C;Hs is

able to consume 75 ml O,. So (1) can also be given as answer.
CH, (9) +(x +%j 02 (g) >xCOz (9) + 3 H:0 (1)
15ml

20
I O, BT JATATA=
A3 Oz 100

x 375=75ml.

Y arg B 3T = 300 ml
S8 & U N g9 I B g FcA = 330 m

T8 & uearg CO, M1 &1 e+ = 330 — 300 = 30 ml.

CHy () + (x +%j 0, (g) - xCO; (g) + %Hzo ()

15 ml 75 ml 30 ml
i:% = X=2
1 1
y
X+ =
4.5 = x+ =5
1 15 4
= y=12
= CoHiz
IBEERIR G

39 UHR $ Afe 3rq=Ig & a1 QAdey § ) &1 2| o I8 9199 21 a1 |
Il Ife 89 SR 9 P $OT IGJ 8 dI fApedl B 3@ A 89 <@ Idhd & b Hded C3Hg, 75 ml O, BT
SOHRT B e 2| 3t (1) B W SR H ¢ Fhd »
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18.

Ans.

Sol.

Sol.

19.

Ans.

Sol.

Sol.

20.

Ans.

The pair in which phosphorous atoms have a formal oxidation state of +3 is:

(1) Pyrophosphorous and hypophosphoric acids

(2) Orthophosphorous and hypophosphoric acids

(3) Pyrophosphorous and pyrophosphoric acids

(4) Orthophosphorous and pyrophosphorous acids

a8 g T BRORE WRATISH B BHe ATRITBROT faer +3 8 :

(1) MRIGRBRA AT BRUGERGIRG TRIS (2) MAFRBRA T ERUHERBIRG TRTS
(3) MRIGRBRA A TRRIGRBIRG TRIS (4) MATPRBIRE qAT TRRIBRBIRE TRTS

(4)

+3
Orthophosphorous acid ( H;P O3J

+3
Pyrophosphorous acid ( H, P, OSJ

+3
AT R TRTS (HsP OsJ
+3

TRRIGRHRE TRTS ( H, P, OSJ
Which one of the following complexes shows optical isomerism ?

/1 4 BT 91 PR UHIRIe AHEadad] SRt e ?

1) cis[Co(en),ClI,]Cl (2) trans[Co(en),Cl,]ClI
3) [Co(NH3)4Cl]Cl (4) [Co(NH3)sCl3]

en = ethylenediamine)

1)

With coordination number six, if two bidentate ligands in cis-position are present, then it is optically

(
(
(
(

active.

IHT e B B 9 Ak QA fgage forivs fr-—Rerfa # SuRerd ® @ I8 vl afha g 2 |

The reaction of zinc with dilute and concentrated nitric acid, respectively, produces:

(1) NO, and NO (2) NO and N,O (3) NO, and N,O (4) N,O and NO,
T q1 9T Tsfos Ui & | e @1 ififshar gR1 Hwen: ST B8 ® ¢
(1) NO, @211 NO (2) NO @211 N,O (3) NO, @211 N,O (4) N,O @211 NO,

(4)
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Sol.

Sol.

21,

Ans.

Sol.

22,

Ans.

Sol.

Zn + HNO; (dil.) —— Zn(NO3), (aq) + N,O + H,O
Zn + HNOj (conc.) —— Zn(NO3), + NO; + H,O
Zn + HNO; (@) —— Zn(NOs), (aq) + N,O + H,O

Zn + HNO; (8g) ——> Zn(NOs), + NO, + H,0

Which one of the following statements about water is FALSE ?

(1) Water can act both as an acid and as a base.

(2) There is extensive intramolecular hydrogen bonding in the condensed phase.
(3) Ice formed by heavy water sinks in normal water.

(4) Water is oxidized to oxygen during photosynthesis.

T @ F H T Bl § | B A1 UF Ted ® ?

(1) ST, 37l TAT &R QU1 & ©Y H B B Fhall 8 |

(2) saa Had graven #§ Aol idevys erggoT e & & |

(3) WY TTA ERT 91 9% AMI ofd A ST 2 |

(4) UBTY AT H T 3ifailGd e Iffaire <ol 8 |

(2)

There is extensive intermolecular hydrogen bonding in the condensed phase.

T8t Fafrd mraRen # fawdvl SRS BRSO AN 2 |

The concentration of fluoride, lead, nitrate and iron in a water sample from an undergroud lake was
found to be 1000 ppb, 40 ppb, 100 ppm and 0.2 ppm, respectively. This water is unsuitable for drinking
due to high concentration of :

(1) Lead (2) Nitrate (3) lron (4) Fluoride

Ifra a9 o I ufiest § TeRISS, ofS, ASge defl MRRA @l |rsdl HA: 1000 ppb, 40 ppb,

100 ppm @21 0.2 ppm UTE T | I8 o 7 & A fraa S=a arsdr @ 9= a7 =8 @ °?
(1) s (2) AITSgE (3) 3R (4) FARTSS
(2)

Highest concentration is of nitrate (100 pm)

AT BT STaqd Arsdl (100 pm) 2 |
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23. The main oxides formed on combustion of Li, Na and K in excess of air are, respectively:
(1) LiO,, Nay0O, and K0 (2) LioO2, Na,0, and KO,
(3) Li,O, NayO, and KO, (4) Li,O, Na,O and KO,
g1 & 3N A Li, Na R K & &89 W g drell & Sfergs HA: &
(1) LiO2, NayO, 211 K,0O (2) Li;O4, Na,O, a1 KO,
(3) Li,O, NayO, 71 KO, (4) Li,O, NayO T KO,
Ans. (3)

Sol. Li + Oyg) —— LixO
(excess)

Na + Oy(g) —— NaO;
(excess)

K + 0yg) —— KO,
(excess)

Li + Oyg) —— LiO
(afera)

Na + 0Oi(g) —— Nay0,
(afera)

K + 0yg) —— KO,
(afera)

24, Thiol group is present in :

(1) Cystine (2) Cysteine (3) Methionine (4) Cytosine

oqTd Ju o SuRerd ©, 98 ®

(1) e (Cystine)  (2) RIEH (Cysteine)  (3) HergaiA (4) ATSERIA
Ans. (2)

HO S COOH
Sol.  CystineRiRes \C/\/ \S/Y
Il
NH;

COOH
CysteineR<= HS Thiol group (SH) is present in cysteine

NH,
U gu (SH) RS & SufRerd & |
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25,

Ans.

Sol.

26.

Ans.

Sol.

27.

Ans.

l
Methionine Jemgan=i+ CH3—S—CH2—CH2—C|)H—C—OH
NH,
NH,

Cytosine HTgerR= |

H

Galvanization is applying a coating of :

Fegargore™ 91 # 9 e dic 9 8T 8 ?

(1) Cr (2) Cu (3) Zn (4) Pb
(3)

Galvanization is applying a coating of Zn.

N8I Zn D BIc I Bl 2 |

Which of the following atoms has the highest first ionization energy ?
=1 TRAgRll W fhaaT yerd M $oll STEad § 2
(1) Na (2) K (3) Sc (4)Rb

3)
I.P;=Sc>Na>K>Rb

In the Hofmann bromamide degradation reaction, the number of moles of NaOH and Br, used per mole
of amine produced are :

(1) Four moles of NaOH and two moles of Br,  (2) Two moles of NaOH and two moles of Br;

(3) Four moles of NaOH and one mole of Br; (4) One mole of NaOH and one mole of Br,

BTHAM FAMss Aeiaxer Jffifhar #, NaOH e Br, & Ugad Aidl & 91 Ui of| & 999 4
SR

(1) ¥R Arel NaOH eI |1 |t Bry (2) 1 #ret NaOH @2 &1 A1t Br,

(3) ¥R At NaOH e U& At Bry (4) T et NaOH @ T Al Br,

(3)
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Sol. Hofmann bromamide degradation reaction

BTHA SIHMESS Fdror TfAfhar

0]

I
R-C-NH; + Br; + 4 NaOH —— R-NH, + Na,CO; + 2NaBr + 2H,0

1 mole bromine and 4 moles of NaOH are used for per mole of amine produced.

171 § 9 4 9l NaOH, ¥ & ufoiiar seeior & fog ugaa 81 2 |

28. Two closed bulbs of equal volume (V) containing an ideal gas initially at pressure p; and temperature T,

are connected through a narrow tube of negligible volume as shown in the figure below. The

temperature of one of the bulbs is then raised to T,. The final pressure ps is:
A AT (V) & 98 ded, 98 U@ oneel 9 URM™® g9 p, den @™ T R W_ T 8, Th 0y

AT DI Udell < A s © ol b A B F 6 e = 2| R 99 A P 90 $1 a9 9eex

T, &= feam Siram 2 | <ifow <19 pr B
T To T T,
(1) 210,(T1 I1T2j ) 2;0,[T1T+2T2
Ans. (2)
Sol. Initial moles = final moles

RS de = 3ifaq A

Pi><V+Pi><V_Pf><V+Pf><V
RT, RT, RT, RT,

P P P P
Lo MRy || o 1L
L T T T

szf 1.1
Ty T, T
2R _p| Tt
T | TN

T,+T,

TT. TT.
3) 2p. | —12 4) p,| —12_
3) p,[T1+TJ <>p,(T1+T2
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29. The reaction of propene with HOCI (Cl, + H,O) proceeds through the intermediate :
9fiE @ HOCI (Cly+ H,0) & a1 ififgrar R Aegaddt & 1) 7= 81l 8, 98 © ¢

(1) CH3— CH" = CH, —ClI (2) CH, — CH(OH)— CH;
(3) CH, —CHCI - CH; (4) CH3~CH" — CH, — OH

Ans. (1/Bonus)
Sol. CH;—CH'—CH,-Cl

30. The product of the reaction give below is :

M & 7 fAfpar & fore Saure B

1. NBS/hv
2. H,0/K,CO, ~ X

OH Q) CO.H
(1) ) @) ©/ (4) ©

Ans. (1)

bl aoes

2 HZO K>CO3

nois
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31.

Ans.

Sol.

32.

Ans.

PART : B MATHEMATICS

Two sides of a rhombus are along the lines, x —y + 1 =0and 7x —y — 5 = 0. if its diagonals intersect at
(=1, =2), then which one of the following is a vertex of this rhombus ? [JEE Main 2016]
I T AT Bl QT O, @18 x —y + 1=07M 7x -y -5= 0 faen § § Jon s9a Aol fig

(-1, —2) R =0T = &, AT 59 FHagYSl &1 7/ 4 9§ Pr—a1 0y & ?

(1) (-3,-8) @) (%—%j 3) [—?—gj (4) (=3, -9)
2)
D C
x—y+1=0
A xX—y-5=0 B

On solving equation of AB & AD
AB & AD @1 8d d% W
vertex A(1, 2)
M A(1, 2)
: P is mid point of AC. Hence vertex C is (-3, —6).
P, AC &1 7&g fa5 & ar: ¥ C (-3, -6) &.
So equation of other two sides are 7x —y+15=0and x -y -3 =0.
3FQ: 31T &I Yorall & AHIHRT 7x —y + 15=03IR x—y—-3=0.
7 4

i 1 8
Hence other vertices are (3, 3} and ( ; 3}

_ 1.8
aﬁ.mgﬁn‘(:},, Jaﬁ?

If the 2", 5™ and 9" terms of a non-constant A.P. are in G.P., then the common ratio of this G.P. is:
[JEE Main 2016]
I TP SRR FAGR HG! I ORI, 591 T 9 a1 U TP UIRR AN § 2 A 99 YUK S P Al

319U B -
4 7 8
(13 (2)1 () o (4)

(1)
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Sol. a+d,a+4d,a+8d —» G.P
(a + 4d)* = a® + 9ad + 8d°
=N 8d* = ad — a=8d
ad, 12d, 16d — G.P.

common ratio (FTHIUTd) r = % = %
33. Let P be the point on the parabola, y2 = 8x which is at a minimum distance from the centre C of the
circle, x> + (y+ 6)2 = 1. Then the equation of the circle, passing through C and having its centre at P is :
[JEE Main 2016]

AT WRIAT y* = 8x HIP Ud W1 fig 8 W1 g x* + (y+6)°=1, P &= C¥ YAdH g W 8, A S9 I
BT FHHROT Sl C H EIPHR T ¥ q1 s o PR, ® ¢
(M) X*+y*—x+4y-12=0 (2)x2+y2—%+2y—24=0

(B)x*+y* -4 x+9y+18=0 (4)x*+y*—4x + 8y +12=0
Ans. (4)

Sol. y=—tx+2at+at

P 2
(28%.41)

(24)

—6 =4t + 28
+2t+3=0
(t+1)(P=t+3)=0

t=—1

= (x—2%+(y+4)P>=r" =8
4+4=r°

X°+y —4x+8y+12=0

34. The system of linear equations [JEE Main 2016]
Xx+Ay—-z=0
Ax=y-z=0
X+y—-Az=0
has a non-trivial solution for :
(1) Exactly one value of A. (2) Exactly two values of A.

(3) Exactly three values of A. (4) Infinitely many values of A.
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g TR0 e [JEE Main 2016]
X+Ay—-z=0
AX—=y-z=0
X+y—-Az=0

FT TP IS & 81 B foIU:

(1) 2 T d2&T: U |4 & | (2) LB degd: <1 94 B |
(3) AP T N 94 & | (4) LD IEd A B |
Ans. (3)
1 A -1
Sol. |» -1 —1=0
1 1 -

1A+ 1) —A(A2+1)=1(A+1)=0
A+1+2°%-A—1-1=0
A-a=0

Three values (3 |

35. If f(x) + 2f (%} =3x,x#0,and S={x e R: f(x)=f (x)}; then S : [JEE Main 2016]
(1) contains exactly one element (2) contains exactly two elements.
(3) contains more than two elements. (4) is an empty set.
af f(x) + 2f GJ =3x,x#08, dMS={xeR:f(x)=f(x)}g ;N S:
(1) % dad o FaId B | (2) & T2q: T7 faIT ¥ |
(3)H 31 | 3P Faud R | (4) & Rad w9=aa B |
Ans. (2)
Sol. f(x)+ Zf(lJ = 3x
X
S : f(x) = f(—x)
f(x) + Zf(lj =3 . (1)
X
X— — f(lJ + 2f(x) = 3. (2)
X X X
(1)—2x%(2) —3f(x)=3x—§ f(x)=§—x
Now (319) f(x) = f(—x)
2 2 4
— —=X= —— +X — =2
X X X
2. X = X =++/2
X

Exactly two elements (1@ &1 3/@dq)
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36.

Ans.

Sol.

37.

Ans.

Sol.

38.

Ans.

1
Letp = lim (1+tan2&)2x then log p is equal to: [JEE Main 2016]

x—0+

1
AT p = lim (1+tan2x/;)2x g, @ log p aRTR ® :

x—0+
(1)1 @~ 3~ 4)2
2 4
(2)
1
P= lim (1+tan2 \/;)ZX thenlog p =
x—0*
. 1 - tanvx 2 1
L. s
T
logP = loge?2 = —
g g 5
., 2+3isin0 . . . N .
A value of 6 for which 1-2ising is purely imaginary, is : [JEE Main 2016]
—2i sin
0 %1 T8 T A R Rg 2o SN0 i ey 2, 2
1-2isin6
. 3 R b1
1) L 23|n1£ 3)sin"| — 4) —
(1) 5 @) [ 7 3) N (4) 3
(3)
2+ 3isin® " 1+ 2isin®
1-2isin®6 1+ 2isin®
2-6sin0=0 (For purely imaginary) (g[g ®Teafd & for)
sin? = &
3
1
sinf = —
V3
a1
0=sin" —
V3

The eccentricity of the hyperbola whose length of the latus rectum is equal to 8 and the length of its
conjugate axis is equal to half of the distance between its foci, is : [JEE Main 2016]

I SffawRaerd, s Tficd @ dars 8 @ T s Y™ 318 &) ddg SHD! Al & drF Bl g3
1 et B, B ST ©
4

2
(1) Q) (2) Na)
(2)

(3) V3 (4)

w|h
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Sol. Given (a1 8)

%b= 1 (2a6) = b= 22
2 2
2.2
—ale®-1)=22 —3e?=4 = e-2
J3
39. If the standard deviation of the numbers 2, 3, a and 11 is 3.5, then which of the following is true?

[JEE Main 2016]
Ife FmRl 2, 3, a A1 11 &1 A6 Agad 3.58 @ /9 4 9 d9—a1 97 8 ?
(1)3a°-32a+84=0 (2)3a°-34a+91=0 (3)3a®°—23a+44=0 (4)3a°-26a+55=0

Ans. (1)

Sol. Standard deviation of numbers 2, 3, aand 11 is 3.5
Trerat 2, 3, a dAr 11 &1 q+e fa=el= 3.5 2 |

2
(3.5)° = z - (x)?

4+9+2° +121_ 2+3+a+11)
4 4

on solving, we get (81 & TR YT BIdT &)
3a°-32a+84=0

= (3.5 =

12
40.  The integral j 2"—+5de is equal to [JEE Main 2016]
(x®+x3+1)
10 5 10 5
X X —X —X
1)———+C 2)———+C @)————+C (4) ————+C
( )2(x5+x3+1)2 ( )2(x5+x3+1)2 ( )2(x5+x3+1)2 ( )(x5+x3+1)2

where C is an arbitrary constant

2x'? 4+ 5x°

Il j dx SRR B—
(x +x3+1)
10 5 10 5
X X —X —X
_—— 2)———+C @) ——M+C (4b4) —+C
2(x5+x3+1)2 @ 2(x5+x3+1)2 ) 2(x5+x3+1)2 @ (x5‘+x3+1)2

STef C U WeB 3R 2 |
Ans. (1)
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12 9
Sol. 2X—+5de

(x* +x* +1)°

X
j1 1 1Y
1 1
Let (-q-l:”) 1+—2+th
a _-2_5
dx x* x°
_ 10
$ =%+C=%+C =%+C
t 2t 1 1 2(x° +x° +1)
201+ 5 +—+
X* X
: x—3 y+2 z+4 . . 2 2 g
4. If the line, = = lies in the plane, Ix + my —z =9, then I + m” is equal to

—1
[JEE Main 2016]

afy ¥ )(;3=y+2=2+4,wa?~r1x+my—2=9’§'ﬁ{’ﬁ%’?'3”2"””2 TR =

-1 3
(1) 18 (2)5 (3)2 (4) 26
Ans. (3)
Sol. (i) (3, — 2, —4) lies on the plane (@ da R Red &)
L30-2m+4=9 =3/ -2m=5 ... (i)
([)20-m-3=0 =2(-m=3 ... (ii)

from (i) and (ii) (i) @ (i) &
/=1and ER)m=—1

42, If 0 < x < 2m, then the number of real values of x, which satisfy the equation
cosX + cos2x + cos3x + cosdx = 0, is [JEE Main 2016]

T 0<x<2n B, x P S IRAfAD AT DI AT S FHIBIOT

COSX + 082X + Cos3x + cosdx = 0 Bl AT IR &—

(15 @27 (3)9 4)3
Ans. (2)
Sol. 0<x<2n

Cos X + cos2x + cos3x + cosd4x =0
(cosx + cosdx) + (cos 2x + cos3x) =

0
5x 3x 5x X
2

2 Ccos — Ccos — + 2 cos — COS =0
2 2 2

2 cos 2 2c:osxcosi =0
2 2

RESONANCE EDUVENTURES LTD.

CORPORATE OFFICE : CG TOWER, A-46 & 52, IPIA, NEAR CITY MALL, JHALAWAR ROAD, KOTA (RAJ.) - 324005
REG. OFFICE : J-2, JAWAHAR NAGAR, MAIN ROAD, KOTA (RAJ.)-324005 | PH. NO.:+91-744-3192222 | FAX NO. : +91-022-39167222
PH.NO. : +91-744-3012222, 6635555 | TO KNOW MORE : SMS RESO AT 56677
WEBSITE : WWW.RESONANCE.AC.IN | E-MAIL : CONTACT @RESONANCE.AC.IN | CIN : U80302RJ2007PLC024029

Toll Free : 1800 258 5555 08003 444 888 facehook,com/ResonanceEdu ntwitter.corn/ResonanceEdu www,youtube.com/resowamh E blog.resonance.ac.in
THIS SOLUTION WAS DOWNLOAD FROM RESONANCE JEE Main 2016 SOLUTION PORTAL PAGE # 22




Resomance” | paper-1 (B.E./B. Tech.) of JEE(Main) | 03-04-2016 | Code-F

cos%=0 or cosx=00rcos%=0

=M orx=(2n+1)

T
2°
_|m 3=m 771: 9t n 3m
- {E’? 52’ 7}
Number of solutlon is7
(&A1 B T 7 B)

x=(2n+ )

43. The area (in sq.units) of the region {(x,y) : y2 > 2x and x* + y2 <4x,x20,y>0}is
&7 {(x,y):y? = 2x T x>+ y> <4x, x>0, y > 0} BT &=l (a7 gHhsal H) 28—  [JEE Main 2016]

8 42 T 242 4
(1)71—5 (2)7T—T <3)__T (4)11—E

Ans. (1)

Sol.  y*=2xandx®+y* = 4x meet at O(0, 0) and B(2, 2) {(2, —2) is not considered as x, y > 0}
y? = 2x 3R x® + y? = 4x, O(0, 0) W ey B 3R B(2, 2) {(2, —2) ¥ &t form w1 ® %, y > 0}

C B
@) KA(Z,O)
Now required area = (Area of quadrant of circle) — % (Area of rectangle OABC)
e A% = (9 &1 FgAfE &1 &a%d) — %(311’21?[ OABC &1 &3%e)
= Tc—z.(2.2)= n—§
3 3

Alter :
Y>> 2x & X2 + Y2 < 4x; x>0 y=0

X%+ 2x = 4x
xX*—2x=0
x=0,2

2
j(\/4x—x2 —\2x)dx = n—%
0
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2
[(Ja-(x-212 ~v21x) o
0
2
(X_Z)m+isin‘1[x_2n—*/E(XS/Z)Q)]
([ 2 2 2 3 S
22 -
[T(23/2)—(2sm 1(-1))}

22 - _ 8
Hrenr 2 7)< g

44. Leta b and ¢ be three unit vectors such that éx(Bxé) = g (5+6). If bis not parallel to ¢ , then
the angle between @ and b is [JEE Main 2016]
AH &b 9AT ¢ N AW A ey @ f éx(6x5)=§(6+6) 21aR b, ¢ ® gA=R T &, @ a
Jor b & g b1 BT B

s 2n 5n 3n
1) - 2) = 3) == 4) 2
(15 (@) 3 3 5 “)
Ans. (3)
Sol. ax (bx¢) = g((wa)
(4.6)5—(3.B)s = Y35+ B¢
2 2
Hence (37d:) a.¢ = g and (3R) a.b =_§
ap-_13
2
coso = —ﬁ
2
0= 5_7'C
6
45, A wire of length 2 units is cut into two parts which are bent respectively to form a square of side

= x units and a circle of radius = r units. If the sum of the areas of the square and the circle so formed is
minimum, then [JEE Main 2016]
2 3HE A T AR B Q1 AN H FBIc B I=T HAL: X FHIS Yol Tl a9 qAT r gHTs a1 arel g &
w0 H AreT O B | AR R W 99 doOl g9 B SFABAl BT AN KLAGH 7, AT
(1) @4 -nr)x=mr (2yx=2r 3)2x=r 4) 2x=(n+4)r

Ans. (2)
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Sol.  4x+2nr=2 0

2
x? + 1’ = minimum (/<) = So f(r)= [%J +mr?

ﬁ=712L—£+2m’=0 =>r= 1
dr 2 2 n+4
using equation (i) x = (1_2”)
HW(i)E}ﬂGW\[‘TWT\’X=@ —x=2r
46. The distance of the point (1, =5, 9) from the plane x —y + z = 5 measured along the linex =y =z is

[JEE Main 2016]
f4g (1,-5,9) @ 99 x —y+z=59{ 98 QI Sl ¥ x=y=z P fozn & 71y 7§ B, ©—

10 20
1) 104/ 2) — = 4) 310
(1) 10v3 ()\/§ () 3 (4) 3v10

[

X—y+z=5

Ans. (1)
P(1,-5,9

Sol.

-1 y+5 z-9
1T 11
v PQan Wt @ X1 Y40 229
.. Qcanbetakenas (A +1,A—5,1+9)
LQBT(M+1, A =5, L+ 9) AN ST HHT 2 |
As Qliesonplanex—y+z=5

41 6 Q 9HdA x—y +z=5W Red B

Equation of line PQ : X =

=X

(A+1)=(=5)+(A+9)=5
A=-10 =  Q(-9,-15,-1)

Required distance PQ = J(1+9)2 +(-5+15)2 +(9+1)? = [100+100+100 = 10+/3
e g PQ = \[(1+ 972 +(-5+15)2 +(9+1)2 = J100+100+100 = 1043
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47.

Ans.

Sol.

48.

Ans.

Sol.

If a curve y = f(x) passes through the point (1, —1) and satisfies the differential equation,
y(1 + xy) dx = xdy, then f(—%} is equal to [JEE Main 2016]

Ife T am y = f(x) 95 (1, —1) & BTH A1 8 AT AqhS FHBIT y(1 + xy) dx = xdy DI FIE HAT &,
ar f(—%} -

(1) -7 (2)

o N
©
ol
s
|
|

()

y(1 + xy) dx = xdy
ydx — xdy + xy’dx = 0

y’d (iJ +xy?dx = 0
y

X X2

T?:C (i)

(1, 1) satisfies (FTE BT B)

_1+1=C:>C=_1
2 2

1
Putin (i) x= ——
(i) >

n
If the number of terms in the expansion of (1 _2 +i?j , X = 0, is 28, then the sum of the coefficients of
X X

all the terms in this expansion, is [JEE Main 2016]

AR [1_3+izj x#0 @ TR H U A e 288 O 36 AR A oW @ @ e S o @
X X

INT B—

(1) 2187 (2) 243 (3) 729 (4) 64

(3) or Bonus

Theortically the number of terms are 2N + 1 (i.e. odd) But As the number of terms being odd hence
considering that number clubbing of terms is done hence the solutions follwos :
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49,

Ans.

Sol.

50.

Number of terms = "C, = 28 n=6

sum of cofficient = 3" =3°=729

put x =1

fagra: T_i @ wwA 2N + 13 (3riq faww) g o % ual @ | v © o usl & fasor &

AR B fora W |

uql @l et = "2, = 28 n=6

ToTiT H1 AT = 3" = 3% =729

x=13E4 W

Consider f(x) = tan™ }1+S',nx , X e |0, Z|. A normal to y =f(x) atx = T also passes through the
1—sinx 2 6

point : [JEE Main 2016]

f(x) = tan™ ( /1+2':XJX € (O,gj R R PITg |y = f(x) & 05 x = % R dier T afyer
—SIinX

fag A ff SR e 5

2n oL b
(1) (0, ?J (2) (E Oj (3) (Z’ Oj 4) (0, 0)
(1)
atx= = = y= I
6 3
X . X
Ccos= +sin=
fx)=tan'||—2 2 X e (0, Ej
. X 2
CcOS— —Sin—
2 2
=tan™ (tan(£+in
4 2
_m X vy 1
)= 72+ )=

slope of normal = -2

AT BT Ygurer = —2

equation of normal y — g =-2 (x —%J

aﬁmmmy—g = -2 (X—EJ

6
2n
=-2X+ —
y 3
For x € R, f(x) = |log2 — sinx| and g(x) = f(f(x)), then [JEE Main 2016]

(1) g'(0) = cos(log2)
(2) g'(0) = —cos(log?2)
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Ans.

Sol.

51.

Ans.

Sol.

(3) g is differentiable at x = 0 and g'(0) = —sin(log2)
(4) g is not differentiable at x = 0

x e R® fag f(x) = |log2 — sinx| @ g(x) = f(f(x)) &, @
(1) g'(0) = cos(log2)

(2) g'(0) = —cos(log2)

(3)x =0 W g 3@PHag & T2 g'(0) = —sin(log2) |
(4)x =0 W g ITH Tl B |

(1)

f(x) = [(n2—sinx|

f(f(x)) = |[(n2—sin| /2 —sinx ||

In the vicinity of x = 0

g(x) = /n2 — sin(/n2- sinx)

Hence g(x) is differentiable at x = 0 as it is sum and composite of differentiable function

JAG(x), X = 0 W I & ST b T8 Sraeber-itg Heri Bl AN qAT FATS 2 |
g'(x) = cos(/n2 — sinx). cosx
g'(0) = cos(/n2)

Let two fair six-faced dice A and B be thrown simultaneously. If E; is the event that die A shows up four,

E, is the event that die B shows up two and Ej; is the event that the sum of numbers on both dice is

odd, then which of the following statements is NOT True ? [JEE Main 2016]
(1) E; and Ej; are independent (2) E4 and E; are independent
(3) E4, Ez and E; are independent (4) E4 and E; are independent

AT Q1 AT B Bod! U A 921 B T G120 S8BTl - | |91 " Eq U A TR IR 1 ST 2,
HedT E, U B UR 2 3T Ol & AT T E; Qi Ul UR 31+ aTell \IeAmeii &l A9 fayq i) 8,
1 § @ PIH-91 U 9 TE 87

(1) E, eI E; Td € | (2) E4 @11 E3 wad = 2 |
(3) Eq, E, @1 E; T £ | (4) E; @11 E, Tad = 2 |
(3)

Ei:{(4, 1) o, (4,6,)} 6 cases (fRerfd)

Ez:{(1,2), ceeeearnn. (6,2)} 6 cases (Reifa)

E; : 18 cases (sum of both are odd)}

Es : 18 Rafy (@91 &1 A faww )}

6 1
PE)= —= - =P (E
(E) % 6 (E2)
18 1
P(E:)= — = —
(Es) 52
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1

P(E‘]ﬁEg):%
1
P(E,NEs) = —
(E2nEs) 15
1
P(ESHE‘]):E

P(E1 M Egﬁ E3) =0
.. Eq, Ea, E3 are not independent
E1, E2, E3 F—k_ﬁ[ :rﬁﬁ %

5a -b
52. If A= {Ba 5 } and A adj A=AA" then5a+bis equal to [JEE Main 2016]
52 —-b i T
afs A= 3 o dar AadjA=AA'E, @ 5a+bTER § :
(1)5 (2) 4 (3) 13 (4)-1

Ans. (1)
Sol.  |Al=AAT

N

— 25a°+b’°=10a+3b & 15a—-2b=0 & 10a+3b=13

— 10a+ 3192 =43 = 65a=2x13
= a= 2 = 5a=2
5
= 2b=6 = b=3
S5a+b=5
53. The Boolean Expression (p A ~ q) vqv( ~ p A q) is equivalent to : [JEE Main 2016]

ol & oid (Boolean Expression) (p A ~ q) vav(~p A q) & g 2 :

Mparq 2pvq 3)pv~q (4)~pArq
Ans. (2)
Sol. [(pA~q)valv(~p Q)
=(pvaa(rava) v (~pAQq
=(pva)a [tv (~p A q)]
=(pvagat
=pvq
54. The sum of all real values of x satisfying the equation (x2 —5x +5)* % =1is [JEE Main 2016]

x B I G IS A BT A S GHBROT (x% — 5x +5)° 40 = 1 ] A€ B &, §

(1)-4 (2)6 (3)5 (4)3
Ans. (4)
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Sol. (x2—5x+5)"2+4’“60 =1
X*—5x+5=1 x*+4x-60=0 x* —5x +5=—1
X*—5x+4=0 x=-10,x=6 X*—5x+6=0
x=1,x=4 x=2,3

at x=2(tR), x° + 4x — 60 = —48 (even) (&)
- x=2is valid (@& ®)

at x=3(tR),x* + 4x — 60 = -39 (odd) (fdTH 2)

x = 3is invalid (312 )

x=1,2,4,6,-10

55. The centres of those circles which touch the circle, x* + y2 — 8x — 8y — 4 =0, externally and also touch
the x-axis, lie on : [JEE Main 2016]
(1) an ellipse which is not a circle (2) a hyperbola
(3) a parabola (4) a circle
S gl B b, S qAX + Yy —8x—8y —4=0, P I ©U F T HRA & qAT x-3¥&T BT W TRt R
7, Rerg 2 :
(1) U& <rEgd W Sl 9 T 2 | (2) TP AfTRITT W |
(3) T WRaed W | (4) TH g W |
Ans. (3)

Sol.  Parabola (TRder)
Property : distance from a fixed point & fixed line is equal

orer - Rer g Jom Rer Y@ 4 g0 99 @

56. If all the words (with or without meaning) having five letters, formed using the letters of the word SMALL
and arranged as in a dictionary; then the position of the word SMALL is :
[JEE Main 2016]
Y= SMALL & &Rl &1 UINT Ixd, Ul eRl dTdl A4 TGl (ALYl fe@r 3fd) &1 TR &

PAHAR Y& R, T& SMALL &1 I &
(1) 59 @i (2) 52 @i (3) 58 @i (4) 46 @i
Ans. (3)
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Sol. SMALL
|

A 4o
Y

L # 41=24
|

M PRI
-——— =" 2
|

SA_ _# 23
2!

SL___# 31=86
SMALL # 1

58" position ()

57. lim

n—ow

2n

[(n+1)(n +2).......3n
n

1/n
j is equal to : [JEE Main 2016]

lim [(nm)(n:znz) ....... 3nj1/” o
e e :
Ans. (1)
Sol. p= nlm((nm)(mil.n ..... (n+2n)j

2
logp = j|og(1 4 x)dx
0
2
logp = (xlog(1+ X)) - j%dx
, 0
log p = 2log3 — j(1 —Ljdx
0

1+ X

log p = 2log3 — (x — log(1 + x) )3
logp = 2log3 — (2 -1log3)

logp = 3log3 — 2 = log 2—Z
e
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. . 3V (.2 (A, (4 16
58. If the sum of the first ten terms of the series 15 + 25 + 35 +4° + 45 Foreenane ,is ?m, then

m is equal to : [JEE Main 2016]

gfe grofy (1%} +(2§J +(3%} +42+[4gj Fooerern, , B YUY <9 Ul Bl AN %m 2, A maeR ©

(1) 101 (2) 100 (3)99 (4) 102
Ans. (1)
8 (12) (16 (20 (24Y 8% 122 162 202 242
Sol. —| = = =] +] =] +.. =St —t—t—t—t ...
5 5 5 5 5 52 52 52 52 52
2
T = (4n+4)
52
1 3 16
=—22 6(n +1)? 5Z‘(n +2n+1)
n= n=
= 10] 101121, 23191 40| = 20,505 - 10 m = m = 101
25 6 2 25 5
59. If one of the diameters of the circle, given by the equation, X2 + y2 —4x + 6y —12 =0, is a chord of a
circle S, whose centre is at (- 3, 2), then the radius of S is : [JEE Main 2016]

If iR, x* + y* — 4x + 6y — 12 = 0 §RT UYSd UH 9o &I Uh AN U 9 9 S, e aw=
(-3,2) %, @ Sfar 8, a1 g9 S @ oar © :

1) 543 ()5 (3) 10 (4) 572
Ans. (1)

Sol.

=v4+9+12=5 = R=+25+50 =53
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60. A man is walking towards a vertical pillar in a straight path, at a uniform speed. At a certain point A on

the path, he observes that the angle of elevation of the top of the pillar is 30°, After walking for 10
minutes from A in the same direction, at a point B, he observes that the angle of elevation of the top of
the pillar is 60°. Then the time taken (in minutes) by him, from B to reach the pillar, is :

[JEE Main 2016]
e A TP SHEER TH B AR TH WY U W TS GAH a7 F o @ 2| I} R TF 4G AH T8

Y B RRER BT I=T 197 30° AU 21 AR S fewn H 10 iR 9o & 9e g BA a8 @9 &
RRER &1 I=1F9 HIvT 60° UTaT B, O B ©H 6 UgT § SN M 9@ 999 (et #) 2

(1) 10 (2) 20 (3)5 4)6
Ans. (3)
Sol. v 00 = 230 A
X 1

=_:>\/§x=y+z = tan60°=5=«/§:>x=«/§y=y+2
y+z 3 y

y=y+z = 2y =2z

for 2y distance time = 10 min.
so for y dist time = 5 min.

2y 0 & foIg w9 = 10 min.
safeg y S8 & oI 999 = 5 min.
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PART : lll PHYSICS

61. A uniform string of length 20 m is suspended from a rigid support. A short wave pulse is introduced at
its lowest end. It starts moving up the string. The time taken to reach the support is : (take g = 10 ms™)

20 m TS B UHEHH SN Bl §¢ YR W ACHIT TIT | 39b frae RR 9 Ud gew R —g
aIferd BIAT 8 | SUR NMYR Th g § oM arell 99T 8 1 (g = 10 ms2 )

(1)2s (2) 242 (3) V2s (4) 2m/2s
Ans. (2)
Sol. Let mass per unit length be A.
AT Uhih TS BT SFHAT LB |
X={ —T—
X ...........................
X = 0 ...........................

T = Agx v=\/;=\/g_x

v2=gx,
dx

=192 - ﬂzZ«/Esec
22 g

62. A person trying to lose weight by burning fat lifts a mass of 10 kg upto a height of 1 m 1000 times.
Assume that the potential energy lost each time he lowers the mass is dissipated. How much fat will he
use up considering the work done only when the weight is lifted up ? Fat supplies 3.8 x 10" J of energy
per kg which is converted to mechanical energy with a 20% efficiency rate. Take g = 9.8 ms

Th TRIATAd HR B T8 W AR B 1 dF orar 8| I8 941 el 2 6 9% 4R & SR o 99 §
F1d Bl g R A o # Rufts ot &1 &9 g1 21 TRR @1 g9 ot <t @ A Aifye ot §
el B | A9 of fb a9 gRT ) T it 3.8 x 107 J UfY kg R B, AT $qDBT A 20% IS Folt
oI 8| 319 IfY Th WRIdidd 10 kg & WR &I 1000 IR 1 m & $AE dF HUR SR A1 FHRAT 8 9
SHD INR W a9 BT &T B ;L (g=9.8ms o)

9
2

(1) 6.45 x 10~ kg (2) 9.89 x 10 kg
(3) 12.89 x 107 kg (4) 2.45 x 10 kg
Ans. (3)
Sol. Let m mass of fat is used.

AT I BT m GIAE YT g3l 2 |

m(3.8 x 107) — = 10(9.8)(1) (1000)

1
5
_ 9.8x5

3.8x10°
=12.89 x 107° kg
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63. A point particle of mass m, moves along the uniformly rough track PQR as shown in

from PQ to QR.

the figure. The
coefficient of friction, between the particle and the rough track equals u. The particle is released, from
rest, from the point P and it comes to rest at a point R. The energies, lost by the ball, over the parts, PQ
and QR, of the track, are equal to each other, and no energy is lost when particle changes direction

The values of the coefficient of friction u and the distance x(= QR), are, respectively close to :

m §&FFE BT TP fdg B9 TP FYrax 9 PQR (FrF IRA) R = I8 2 | HU1 R 9 & §rF gyo1 ond
LB BT P BIS O & 915 R U9 IR &P Ol 2| 99 & 91T PQ 3R QR W Fa H $UT §RI

T B T ol a_ER 2 | PQW QR W BN dTel Q9 secid § &8 ol @d =&l BrdY |
T p3R G x(= QR) & A I & HI

P

4 nF

1 1

1 1

1 1

h=2m !

. h=2m

| i

' 30° :

Horizontal —» Q
Surface afrsr & —> Q
(1) 0.2 and 3.5 m (2)0.29 and 3.5m
(3) 0.29 and 6.5 m (4)0.2and 6.5 m
(1) 0.2 3R 3.5m (2)0.293k 3.5m
(3) 0.29 3R 6.5 m (4)0.23R6.5m
Ans. (2)
Sol.
P
h
9
Q R
h/tan0 X
Given that fzr T & K090 _ mgh _pmgh
tan6 tan6
2u o= tan©

tan6 2
u=0.29

x=L=2\/§: 3.5m
tano
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64.

Ans.
Sol.

65.

Ans.

Sol.

Two identical wires A and B, each of length /, carry the same current |. Wire A is bent into a circle of

radius R and wire B is bent to form a square of side 'a'. If By and Bg are the values of magnetic field at
the centres of th circle and square respectively, then the ratio I;—A is:
B

3 THHAN IR A G B @ UG s [, § AN gRT11EIRd 2| A $1 Areax R 31 &1 ta 99 iR B
P ASHR Yol 'a' BT T a7 IR Sl & | AR B TAT Bg H9I: J0 & s W DI &3 ©, 9

U Ba &

Bg
1 n* 27t2 3 3 47t2
()16\/5 ()% ()m ()3
(3)

Magnetic field at centre of circle g3 & &= W FHEDII &3

_ ol _ polm . _
By= % = Also If&h ¢ = 27R
ATOR T [Alsod R}
«— 3

50

4.l
Magnetic field at centre &= T FEHIIT &7 = %(2sin45°)
4n—

2
= [Also g% 4a = /]
x/Enﬁ E
Now 319 Ba_m
Bg 8v2

A galvanometer having a coil resistance of 100 Q gives a full scale deflection, when a current of 1 mA is
passed through it. The value of the resistance, which can convert this galvanometer into ammeter
giving a full scale deflection for a current of 10 A, is :

Th AR & B & YRR 100 Q B | 1 mA gRT Ja1lRd w1 IR 390 [o—wba ey fear 2
59 Ned iR B 10 AP THIeR H 95 & ford S ufoRig o= 81 a8 R

Mm2a (2)0.1Q (3)3Q (4)0.01Q

(4)

here I8 iy =10 A  G=10%Q, 1=10A
S ~ 1070
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66.

Ans.

Sol.

67.

Ans.

Sol.

68.

Ans.

An observer looks at a distant tree of height 10 m with a telescope of magnifying power of 20. To the
observer the tree appears :

(1) 10 times nearer ) 20 times taller

(3) 20 times nearer 4) 10 times taller

2
(
R Rd 10 m S U8 F1 T 20 A a1 arel ol | @ R T 78gH B |
(
(

(1) ¥ 10 T[T T 2 | ) UE 20 AT ST B |
(3) U 20 TAT U B | 4)Ug 10 1 ST B |

(3)
e = E
X
6, = 19 (20)
X

Now 20 times nearer

39 20 AT Folaih

The temperature dependence of resistances of Cu and undoped Si in the temperature range 300 — 400 K,
is best described by :

(1) Linear increase for Cu, exponential increase for Si

(2) Linear increase for Cu, exponential decrease for Si

(3) Linear decrease for Cu, linear decrease for Si

(4) Linear increase for Cu, linear increase for Si

dfeT @ 3rfed (undoped) RifeTd & TaRIET @ SH@ IOAEE TR ¥R, 300 — 400 K IT9EM SicRTe
H @ ford wE P1eE B

(1) dfa1 & ford X gera o Rifere™ @ o aReda g

(2) dfa1 & ford X dera g Rifere™ @ o Rui®! geT

(3) dfar & ford Y& "e™ den Rifas™ & ford & Te™

(4) die1 & oy Y& gera o Rifere™ @ o Y& sem[ |

2

fzczr conductor (Cu) resistance increases linearly and for semiconductor resistance decreases
Exponentially in given temperature range.

IqreAd (Cu) & forw vfoRig X wU | 9o T igardd & forv iRy ¥ ™ aU & wE § W)
HTdid! w9 o " |

Choose the correct statement :

(1) In amplitude modulation the frequency of high frequency carrier wave is made to vary in proportion
to the amplitude of the audio signal

(2) In frequency modulation the amplitude of the high frequency carrier wave is made to vary in
proportion to the amplitude of the audio signal.

(3) In frequency modulation the amplitude of the high frequency carrier wave is made to vary in
proportion to the frequency of the audio signal

(4) In amplitude modulation the amplitude of the high frequency carrier wave is made to vary in
proportion to the amplitude of the audio signal

el B YL

(1) JMAT ArgEd H S=d IMGRT Bl aed TR DI AMIRI § 9@ & e & M & AU © |
(2) M1 Arge H S IMIRT B IBF R B I’GRT H Igad @y R & I & AU B |
(3) smafRT Arge H S MGRT B A/H R B I’MIRT § gqa@ @y R & M & Ui B |
(4) AT WG H S IMGRT B AEH R DI AGRI H 9@ & e & MW & AU © |
(@)

Resonance Eduventures Ltd.
CORPORATE OFFICE : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005

Reg. Office : J-2, Jawahar Nagar, Main Road, Kota (Raj.)-324005 | Ph.No.: +91-744-3192222 | FAX No. : +91-022-39167222

Ph.No. : +91-744-3012222, 6635555 | To Know more : sms RESO at 56677
Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : U80302RJ2007PLC024029

Toll Free : 1800 258 5555 08003 444 888 facehook,com/ResonanceEdu ntwitter.corn/ResonanceEdu www,youtube.com/resowamh Eblog.resonance‘ac.ir

This solution was download from Resonance JEE MAIN 2016 Solution portal PAGE # 37




Resonance’

Educating for better tomorrow

| PAPER-1 (B.E./B. TECH.) OF JEE (MAIN) | 03-04-2016 | CODE-F

Sol.

69.

Ans.

Sol.

70.

Ans.

Sol.

In amplitude modulation amplitude of carrier wave (high frequency) is varied in proportion to the
amplitude of signal.

In frequency modulation frequency of carrier wave (high frequency) is varied in proportion to amplitude
of signal.

AT AIGY SR # aT8d TRV (ST IMRY) BT AW Fdha & MM & U # uRaffa g 2|

JMgfRT AreYre™ H IES AT (ST MIRT) B AGRT Fba & MIAM & gurad # uRaffa Bt 21

Half-lives of two radioactive elements A and B are 20 minutes and 40 minutes, respectively, Initially, the
samples have equal number of nuclei. After 80 minutes, the ratio of decayed numbers of A and B nuclei
will be :

] fSATEAT T@ A TAT B DY 1ganyg HA: 20 minutes T 40 minutes & | URY #H IMI & AAT § ATRDI
P! G WER & | 80 minutes & IWId A TAT B & &9 g AP &1 GAT BT U 81T

(1)4:1 (2)1:4 (3)5:4 (4)1:16
(3)
A B
Ta =20 min Tg =40 min
1

(B T I S

NoJa Utz _ 920 "4 16 _5
(1 Nj_ 1 1,1 38 4

- t/t 80

NO 5 2tz 25 4 4

'n' moles of an ideal gas undergoes a process A —B as shown in the figure. The maximum temperature
of the gas during the process will be :

'n' At 3ee I UP UsHH A > B ¥ oich! & (T IRA) 39 UHH & SRE SADT DA A9 BT

P
A

2P,

Po

> \/
3RV, 9PV, 9PV, 9PV,
(1) 2 0% (2) 0% (3) 0% (4) 0%
2nR 2nR nR 4nR
(4)
Po
P-Po=-——-(V-2V,)
Vo
P =3P, - P—OV ...... (1)
Vo
MRT oo Poy
Vv Vo
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nRT = 3P,V _P
VO

differentiate w.r.t. Volume MId9 & ATUET b B TR

2Py
0
Putin (1) # uforenfig = w

SONLIEDE

V2

3Py — =0V =0

Vol 2 2
Now 39,
PV = xRT
FoVo _ gt
7-9PVo
4 xR
71. An arc lamp requires a direct current of 10 A at 80 V to function. if it is connected to a 220 V(rms),

50 Hz AC supply, the series inductor needed for it to work is close to :

TH 3D oF DI YIS B & ford 80V IR 10 A &l e gy (DC) P 3MaegHhal &ich & | SN b
B 220 V(rms), 50 Hz Tmacdt gRT (AC) ¥ T & ford &oft % o9 arat IR$bad &1 A9 & |

(1) 0.08 H (2) 0.044 H (3) 0.065 H (4)80H
Ans. (3)
Sol. - 80 8Q
10
80V
—MWWW——— T
O
\J
VLA
220
80
>

V2 +80? = 2202
V2 = (220 + 80) (220 — 80)
=300% 140 = VL =204.9
Ims XL = 204.9

220

\/64+XE

XL = 2.5
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72. A pipe open at both ends has fundamental frequency f in air. The pipe is dipped vertically in water so
that half of it is in water. The fundamental frequency of the air column is now :
M RRI R ol TP U8 B I H A—-IMGRI F § | USY Pl HEAER SHD! MeN—A<s db i 4
SIMT ST 2 | 9 S99 99 a—®I| D o AGRT Bl -

3f f
1) — 2) 2f 3)f 4) —
(1) 7 (2) (3) (4) 5
Ans. (3)
Sol.  Open organ pipe
\Y
f= — i
Y (i)
For closed organ pipe
, \Y Vv
= T = 2_€ =f
)
2
Gl I uIsy
\Y :
= — i
Y (i)
95 I Ursy & forg
==
4 J ‘
2
73. The box of a pin hole camera, of length L, has hole of radius a. it is assumed that when the hole is

illuminated by a parallel beam of light of wavelength A the spread of the spot (obtained on the opposite
wall of the camera) is the sum of its geometrical spread and the spread due to diffraction. The spot
would then have its minimum size (say bmyi,) when :

2
(1) a=+AL and b, =[2%J (2) a=+AL and b, = 4L
2 2 2
(3) a=2" and by, = VAL (4)a="" and bmin=[2LJ
L L L
e UA—2ld dA-1 @ s L' 2 den fow @l a1 a 21 89 W A RIS B FHRR USRI AR B |
fog & A arell 98 R §9 Wi 31 R s & Sy sneRr den fadq & $Ro1 g7 fawR &1
F[A AN B | 39 WiE BT YATH MHR by, T B 4
2
(1) a=+AL @1 by, =(2%J (2) a=+AL @I by, =~/4AL
22 22 (mZJ
(3) a="— @ by, =4AL (4) a="— @@= by, =| =
L L L
Ans. (2)
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Educating for better tomorrow

Sol. b — radius of spot.

b — g« B f3rsar

b=a + L
a
geometrical spread + spread due to diffraction

ST fadr + fdadd & R faar
db

— =0
da
= 1-— %L =0
a
= a’=Lx
= a= i
AL
bmin. = ﬂ“‘_
Jo
bmin. = 2\/5
bmin_ = \/4L7\,
74. A combination of capacitors is set up as shown in the figure. The magnitude of the electric field, due to

a point charge Q (having a charge equal to the sum of the charges on the 4uF and 9uF capacitors), at a
point distance 30 m from it, would equal :

HaiRAT | & s uRuY &1 I # Ramn T 51 e fAg—amae Q (R9a@ A 4uF do 9uF aral
JRAT & FA A & RER 8), B §RT 30 M T W IGI—&F HT GRAT BT

3uF
W !
1 9uF
2uF||
11
+| —
K
8V
(1) 360 N/C (2) 420 N/C (3) 480 N/C (4) 240 N/C
Ans. (2)
Sol.
4pf 12uf
| | | |
[ [ |
+6V +2V
Q; = 24pc
Q2 = 18mC
Q=42uc
E=10"x42x10"°
E = 420 N/C
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75. Arrange the following electromagnetic radiations per quantum in the order of increasing energy :
A : Blue light B : Yellow light
C: X-ray D : Radiowave

=1 ufa qaieH dega—gRar fafesel o1 9@ Sl & 96d Y HA § AN

A A UBTY B : dre gaTer

C: X-fozui D : A a=7

(1)A,B,D, C (2)C,A B, D (3)B,A,D, C (4)D, B, A, C
Ans. (4)
Sol. Y X U V | M R

A increasing 9l 8

Hence energy of radio wave will be minimum and maximum for X ray.

AT AT B St gAdH T Xfawol & forg Foit Afdwmad 2|

76. Hysteresis loops for two magnetic materials A and B are given below :
B B
A A

(W~
J iz

(A) (B)

These materials are used to make magnets for electric generators, transformer core and electromagnet
core. Then it is proper to use :

(1) A for electromgnets and B for electric generators.

(2) A for transformers and B for electric generators.

(3) B for electromgnets and transformers.

(4) A for electric generators and transformers.
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]l g el ATl B forl ReR—ou < fear ) & -

A A

(W~
J Iz

(A) (B)

3 USIdl H FEOI ST [Jgd—oRer & gHD, rABHR @l HIs U4 [Aga—g=d o oIS e &
g | fban ST & | 99 g8 S © S

(1) A &1 s fIga—g=a d e B &1 faga—omvex # a1 @y |

(2) A &1 SRIATA TFABIR § T B &1 faga—smrer § fan sy |

(3) B &1 s fIga—gw=a # d1 g% Ml 3§ faar o |

(4) A 1 SEHT fAg]d—SIMNex qAT SEHR ] H fhar | |

Ans. (3)
Sol.  Since area of hysterics curve of (B) is smaller it is suitable for electromagnet and transformer.

9% Afred a5 (B) ®1 &%l B9 © I I8 fAgd ge 9 uRadsd d oy SugH & |

77. A pendulum clock lose 12 s a day if the temperature is 40°C and gains 4 s a day if the temperature is
20°C. The temperature at which the clock will show correct time, and the co-efficient of linear expansion
(o) of the metal of the pendulum shaft are respectively :
e Urged Te1 40°C IHH WR 12 s ufafes 4 81 St & dem 20°C amm|e W 4 s gfafed o9 81 ot

2 | Ao O R I8 9E 9Hg SR 91 Unged 1 91g B YER-UR ONS (o) HEL: © -

(1) 60°C ; 0. = 1.85 x 107*/°C (2) 30°C ; o = 1.85 x 107°/°C
(3) 55°C ; o = 1.85 x 107%/°C (4) 25°C ; o= 1.85 x 107°/°C
Ans. (4)
Sol. m=%a(4o—n 0
—4 1 iy
nga(ZO—T) (i)

from equation (i) and (ii)
BT (i) T (ii) A
_40-T

©20-T
-60+3T=40-T
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4T =100
T=25
from equation (ii)
JHERT (i) |
e - 1a(20 — 25)
24x3600 2
L — l Xo X5
24x3600 2

8

o= ———— =1.85x10"°/°C
24 x3600x 5
78. The region between two concentric spheres of radii 'a' and 'b', respectively (see figure), has volume
charge density p = A where A is a constant and r is the distance from the centre. At the centre of the
r

spheres is a point charge Q. The value of A such that the electric field in the region between the
spheres will be constant, is :

Bret ' 9 'b' & @ wa—d) et B (B SRa) G @ e § s - p=§ 3 et A

ReRie 2 A r < A A | Ml & dw W U [(Ig—MI™ Q 8 |'A' &1 98 A9 91 orad Mall &
9 & I H (HaA dgad—eF 8l ¢

2Q
3) — 4
()naz ()Zna

Ans. (4)

y
e /
Q-+ J‘é4nr2dr
r
(E) 4nr’)= —2 —
€p
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Q+ @(rz -a?)
= (E)dnr= —2
€0
= E= Q2+ ~(r? —a®)
4megr®  gg2r
Q A Aa®
B 2 o~ 2
47T80r 280 280r
Q  Ad?
47'580 280
- Q
2na’®
79. In an experiment for determination of refractive index of glass of a prism by i — 3, plot, it was found that

a ray incident at angle 35°, suffers a deviation of 40° and that it emerges at angle 79°. In that case

which of the following is closest to the maximum possible value of the refractive index ?

Th YA BYD dAT i — & ATH TR U Bid O g9 USH BT Udc-id HbTell SIidl & | I9 Th bRl Bl
35° TR 3T &R R g8 40° ¥ fa=fera g € d2n g8 79° R i B 2 59 Rufy ¥ e W 9
BT HF IATYGAID b AfADad 99 © Fa9d I & ?

(1 1.6 (2)1.7 (3)1.8 (4)1.5
Ans. (4)
Sol. When 519 | = 35° and @21 e = 79° then dd & = 40°

d=i+te—-A

40°=35+79-A

A=74°

Since i # € S0 d,in Will less than 40°

GfF i = e T Spyn, 40° W HH BT |

sin(Esmin +Aj
2
n = — e A
. (A
SIN| —
2)
. (40°+74
e in(57°) 0.84
N = _sin( _ 084 .,

2
Since J,n Will be less than 40° so
P Smin, 40° F HH B M
n will be less than 1.4
n, 1.4 &9 8N |
so the closest answer will be 1.5
IT: FHaddt SR 1.5 B |

. (74} ~ sin(37°)  0.60
SIn| —
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80.

Ans.

Sol.

A student measures the time period of 100 oscillations of a simple pendulum four times. That data set is
90 s, 91 s, 95 s and 92 s. If the minimum division in the measuring clock is 1 s, then the reported mean
time should be :

TEh BE Uh ARA—3NMad—aled & 100 Mgl &1 ¥9g 4 9R Al 8 3R S9a1 90's, 91 s, 95 s 3R

92 s UM 8 | KA 1 T TSI BT [T JHA 1s & | 9 A T 71T G99 B 4 fora =1y :

(1)92+50s (2)92+1.8s (3)92+3s (4)92+2s
(4)

b 90+91295+92 - 92 sec.

absolute error in each reading =2, 1, 3,0

2+1+3+0
mean error = — 5 =1.5sec.

put the least count of the measuring clock is 1 sec.
so it cannot measure upto 0.5 second so we have to round it off.

so mean error will be 2 second

SO t=92 + 2 sec.
— 90+91295+92 - 92 sec.

TIF Uredie H§ WA Jfe =2,1,3,0

q1ey Ffe = 2+1;ﬁﬂﬁsec.

HAYT TS1 & AP 1 sec B & W .
3 I8 0.5 AHUE T 81 A9 AH! 2
gaferd g Quiifhd w¥1 gsdr @

I 7T e 2 AHvs

3 t=92 + 2 sec.
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81. Identify the semiconductor devices whose characteristics are given below, in the order (a),(b),(c),(d)
I I I Resistance
A A A A

dark
1
/ ;)
[ ;V 1 ;V [

>\

ill unimated Intensity

of light
(a) (b) (c) (c)

1) zener diode, simple diode, Light dependent resistance, Solar cell

3

4) Simple diode, Zener diode, Solar cell, Light dependent resistance.

2 Bae: fo Afipredex feasd & fiaenfde 1% 2 |
I I I TfeRTe

A A A A

IYHTRT

1
/ '
» ;V 7 1 =V 1

J

TR PEaNECIEGIEGI
(a) (b) (c) (c)

(1)

(2) Solar cell , Light dependent resistance, Zener diode, simple diode
(3) Zener diode, Solar cell, Simple diode, Light dependent resistance
(4)

(1) SR STTS, 9ERYT ST, LDR (ase feUs=< IRRE=), ek dd
(2) A1eR A, LDR (ase fStrewe YRRe=) SR S4Ts, |91eRvT SIS
(3) SR SHITS, AIeR A, AR SMTE, LDR (aise s IRRC)
(4) FTERY SRS, MR SMTS, AleRk 9d, LDR (aise i IRRE)

Ans. (4)
Sol.  From standard data 99 3fTdsi |
Ans. is (4)
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82. Radiation of wavelength 1, is incident on a photocell. The fastest emitted electron has speed v. If the

wavelength is changed to 34—k , the speed of the fastest emitted electron will be :

TP BIel —Id W A, ARl BT YR MU B | SR gade= @ ifdedd i v.e | afe aRwesd

%1,ﬁaaamﬁhg@ﬁﬁaﬁm%mnma@ﬁl

' ' ' '
(1) < o(gjz @) - o@z 3 - o@z @) > U(gjz
Ans. (4)
%?=w+—mﬁ (i)
hc 1 "o
O W+ > m(v"')
N W tm(v R (i

Sy
4
equation FHIBRT {(i) X %} — (ii)

4hc _ghe =iw+i(lmv2j —w-— %m(V')2

3. 3x 3 3.2
= iw+— 1mv2 =w+—m(v')2
3 3.2
= 1m(v')2 _—+ilmv2
2 32
= 1m(v')2 >i 1mv2
2 3.2
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83.

Ans.

Sol.

84.

A particle performs simple harmonic motion with amplitude A. Its speed is trebled at the instant that it is

at distance %from equilibrium position. The new amplitude of the motion is.

TP BT A AT F WA AEI Il PR I8 & | 9d I8 U o WIH | %Wqéw%,aam

@) T AN PR < SN B | TG SHBT AT A B

(1) 3A (2)AV3 3) % 4) %Jﬂ
(3)
V= oA —(%T
3
= 5&
3

Vnew = 3V = +/5 Ao
So the new amplitude is given by
A AT AT BN

, 2
View = oa\/Anewz -x> > J5A0= 0 Anew2 - (%}

TA
Anew = ?

A particle of mass m is moving along the side of square of side 'a' with a uniform speed v in the x-y
plane as shown in the figure :

oA § Yo 'a’ &1 9 x-y T 4 & | m SFAF BT P 9T THAHT A v 9 a9 B Yol W a4 &
2 o b fo # gwitar R

y a
A D pd c
N
v
avyv v/N\a
v
A
7
B
R a
45°

» X

Which of the following statements is false for the angular momentum L about the origin ?

Tq =1 #§ B FeF, T U B qd g & A drofig el L & o), e 2

(1) L= mv{%— a}lz when the particle is moving from C to D.

(2) L=mv {%+a}l§ when the particle is moving from B to C.

(3) L= %R k when the particle is moving from D to A.
(4) L= —mR k when the particle is moving from A to B.

2
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Ans.

85.

Ans.

2

(2)E=mv{i+a}lz 9 BT B C @l R I I 2 |

2

@) L="YR k g T D¥ A H 3R T <& 2|

V2

(4)E=—%R k <@ B9 AR B iR =l ReT B

(1)E=mv{£—a}l2 W BT C¥ D P 3R =l <& R |

(1,3)
From Cto D
Ca Dd®

Ly =mvy i+a
° V2
fromBto C
Bd Cd®d

Ly =my i+a
° J2
from D to A
DA Add

>

>

~ mv
Lo =—R|[-
0 \/5 (
from Ato B
A< Bd®

Lo="=R(- k)

V2

An ideal gas undergoes a quasi static, reversible process in which its molar heat capacity C remains
constant. If during this process the relation of pressure P and volume V is given by PV" = constant, then
n is given by (Here Cp and Cy are molar specific heat at constant pressure and constant volume,
respectively ) :

TP 37ee I ISHAU WIe—Fed U A Joikd] & a1 IFD! Aok —H1 gikal C Rer <&l 21
IfS 59 UshH H SUD I@ P 9 3muaq V& i Hay PV" = constant 2| (Cp @2 Cy %H3: ReR g9 g

Rer 3muae T@ 9 ReRr Smudd wR oA aikar 8) @@ 'n' & ford e g |

>
e

C-C, C,-C
1) n= (2) n=
C-Cy C-Cy
- C
(@) n-S=Sy (4) n=—2
C-Cp Cy
(1)
C=Cv+—R
1-n
c_c,=%=C . ;_,-C-C
1-n Cc-C,
1=4_Cp-C, _C-Cp
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86.

Ans.

Sol.

A screw gauge with a pitch of 0.5 mm and a circular scale with 50 divisions is used to measure the
thickness of a thin sheet of Aluminium. Before starting the measurement, it is found that when the two
jaws of the screw gauge are brought in contact, the 45™ division coincides with the main scale line and
that the zero of the main scale is barely visible. What is the thickness of the sheet if the main scale
reading is 0.5mm and the 25" division coincides with the main scale line ?

T Bh— I BT 0 0.5mm B IR SED I e W 50 R B | 39 gRT UH Ul AegHifay e
®I ACIs A TS | A9 o9 $ gd I8 url 1 6 59 R IS & QI Sial & 99D H AR ST 8 a9
45 q 9T &I ¥Thdl e & UK BT 8 IR g7 W &1 L (0) IR ¥ Radr 7| &1 o &

urggie IfE 0.5 mm TAT 25 91 9N I Whel e & WUl &1, a1 ¥fic # A aar g ?

(1) 0.80 mm (2) 0.70mm (3) 0.50mm

(1)

When jaws are closed, the zero error will be

= main scale reading + (circularscale reading ) (Least count)
=-0.5mm + (45)(0.01)

zero error = —0.05 mm

when the sheet is placed between the jaws ;

measured thickness

= 0.5mm + (25)(0.01) = 0.75 mm

= Actual thickness

= 0.75 mm —(—0.05)

=0.80 mm

99 afd 9 8, 99 I R

= & YN &1 USATS + (I YA BT UI8id) (IeITHID)
=-0.5mm + (45)(0.01)

I e =-0.05mm

9 <fdl & HeF UfgdT B @ ST 8 Al

A Y Aers

= 0.5mm + (25)(0.01) = 0.75 mm
= JRafds Hers

= 0.75 mm —(-0.05)
=0.80 mm
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87.

Ans.
Sol.

A roller is made by joining together two cones at their vertices O. It is kept on two rails AB and CD
which are placed asymmetrically (see figure), with its axis perpendicular to CD and its centre O at the
centre of line joining AB and CD (see figure). It is given a light push so that it starts rolling with its centre
O moving parallel to CD in the direction shown. As it moves , the roller will tend to :

] ¥H PN SAD WY O R AR T Aok I911 7 B IR 39 AB T CD ¥ WR J\AMHAd @1 M 8
(ferr SReA) AR 1 31T CD W of=ad & IR O 1 X & &l 19 B | 8o W gbod R IUeR ¥ |
9 UPR Jodhl AR™ Ixal & f6 O & are CD & woick @ (o <Red) =nferd &1 99 @ 918 I8
IR

B D
PSS
A C
(1) turn right (2) go straight (3) turn left and right alternately

(4) turn left.

(1) T 3R S| (2) e =rerdn - | (3) I AT IR FHHL: ST B |
(4) I SR S|

4)

At distance xo fromO v =R

distance lessthan X, v >R

Initially, there is pure rolling at both the contacts. As the cone moves forward slipping at AB will start in
forward direction as radius at left contact decreases.

Thus the cone will start turning towards left. As it moves further slipping at CD will start in backward
direction which will also turn the cone towards left.

O 9 Xo§ W v =R

Xo¥ BH T R v>oR

TR SET g [Igell R gE ded Y g1 g O & oSl o ded 8 AB W S @ 3R
e UR™ 8 Wl 2, 99ifs AB |de W v &9 8 o B

37c: T I AR G TR PRaT 8 | O 8 I8 gsal © gas CD R 1 e ur™ & ol 8 o
¥ iR SN | il MR HeH o B |
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88. If a,b,c,d are inputs to a gate and x is its output, then, as per the following time graph, the gate is :

% I H a,b,c,d ITYC & 3R x A<STYC © | 9 ¥ T TEA —TF & AJAR T & |

U UL
c |_’_

a

X

(1) AND (2) OR (3) NAND (4) NOT
Ans. (2)
Sol. whenever we have 1 at input, output is 1.

Sg H W g9 R 18 21 fRid R 1 8em |

so the gate is or
3T gRor g

89. For a common emitter configuration, if a and  have their usual meanings , the incorrect relationship
between o and B is.

SITIfTE—ScIod = @ o o den p& da 99 § 9 ST |49 Tad ® o 921 p fag 9 Adae
Il B -

__B __B 1
(2) 0= @ =1 @) =g+

Ans. (1,3)

Sol. —=1+1
B
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90. A satellite is revolving in a circular orbit at a height 'h' from the earth's surface (radius or earth R;h<<R).
The minimum increase in its orbital velocity required ,so that the satellite could escape from the earth's
gravitational field, is close to : (Neglect the effect of atmosphere.)

gedl @1 |ag 'h' $AR W T&h SUUE ISR U W IdH P &l © (G0 & B R do1 R;h<<R) |
gl & [ &F A UARH IRA B oY SO Fei A 7 AEd JAqH 954 © - (@gHSA E
P 0T AIY)

(1) JoR (2) JgR/2
(3) JoR (V2 -1) 4) (2gR

Ans. (3)

Sol.
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