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[CHEMISTRY] }]

Sol.

Sol.

Sol.

Sol.

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

(1) 2meV (2) Jmev (3) V2mev (4) me V

TP TH fharic ¥ fAael soideid ORT &1 V esu & fAvaR R I &1 ARG wiel & a9 9 9ol ol © | IS
TGS B I qAT e HHAI e TAT m & a h/A &1 99 99 § F fFas gR1 e SR (919 soiag = a3
I G dRed A R) ¢

(1) 2meV (2) Jmev (3) V2meVv (4) me V
3
AKE = -qg. Av= e.v
|
g 7” = \2.m(AKE)
= J2mev

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

CH,
| C,H,CH,C=CH C,H,CH=C—CH
C,H.CH,C—OCH, 2Ms- 2 21s :
(A) (B) o (©) "
CH, 3 3
(1) (a) and (c) (2) (c) only (3) () and (b) (4) All of these
JIHA H 2-FARI-2-HeU=, AIfSTH RATRIGS & A1 MBI b <l © -
T
C,H.CH,C=CH C,H,CH=C—CH
C,H,CH,C—OCH, 2Hs-H; 2 2Ms :
(A) (B) L (©) &y
CH, 3 }
(1) (a) e (c¢) (2) (c) dad (3) (a) Ten (b) (4) SWRIFd |
4
Which of the following compounds is metallic and ferromagnetic ?
(1)Cro, (2) VO, (3) MnO, (4) TiO,
=1 4 9§ o @ Aiffe aifas dean eEfes (die geam) § 2
(1)Cro, (2) VO, (3) MnO, (4) TiO,
1

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

(2) Its synthesis requires dioxygen or a peroxide initiator as a catalyst.
(3) It is used in the manufacture of buckets, dust-bins etc.

(4) Its synthesis requires high pressure

1 o & urellefi| @ e H A § | B |1 U Terd 8 ?

(1) ¥ fg@ &1 &9 a1 B |

(2) 3TH STSAMRAISTTH NYAT IRIFAZE SHIRTICY (IRFMFH) IS & ®U | A1=T |
(3) I gae (@), se—fad, onfe & Iured 3§ uygad Bl 7|

(4) 3% LAY H Iod TG B AaTIHAT BIehl © |

3
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5.

Sol.

Sol.

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.

wigwsferd 3rfeNyo FHaTd 9% # log (x/m) T log p & 914 Wid T Y& e & fore 71 § & o4 a1 dee
HE & ? (k du1 n ReRrisp 8)

(1) 1/n =< & ©Y AT 8 |

(2) 915 1/n ¥9 & ®T H 3771 2 |

(3) log (1/n) SR & ®T H 3T B |

(4) k @21 1/n 41 & A9 UE H SMd B |

2
Theoritical
X

= =k pi/n
m P

Log(x/m) = log(k) + = I0g(p)

1
Only (ﬁj appears as slope

The heats of combustion of carbon and carbon monoxide are —393.5 and -283.5 kJ mol-! respec-
tively. The heat of formation (in kJ) of carbon monoxide per mole is:

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

HE AT BIed AFIRAISS B T87 SR HA: —393.5 T1 -283.5 k] mol-1 8 | FEF AFTRissS & IHaH
w1 (kI H) ufd Arer 8

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

3

AH (c) = -393.5

AH? (w,g) = -283.5

1
Cgrophitro + E Oz(q) E— CO(q)
AHR (W,g)= AHJ (c) - AH? (co, g)
= -393.5 + 283.5
= -110.0 Kg.
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
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I & R H g9 Told Bl Haits T 9N 8

IS 4
o 3
o 2
o1 1
(1) 5= 2 (2) A5 3 (3) 35 4 (4) A5 1
Sol. 1
Region 2
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 s tsfNe feevoic 87
(1) wifsaw aRer Aehe (2) wfeaesaida smMf e SHgs
(3) feaRa siferge (4) arfeT® weRe
Sol. 1
9. 18g glucose (C,H,,0,) is added to 178.2 g water. The vapor pressure of water (in torr) for this
aqueous solution is:
(1) 76.0 (2) 752.4 (3) 759.0 (4) 7.6
18g & (C,H,,0,) ®1 178.2 g Ul H Ml Srdl € | 39 STefid fdefa & oy Sief &1 9w &1d (torr H) &I
(1) 76.0 (2) 752.4 (3) 759.0 (4) 7.6
Sol. 2
Ap
po = mol fraction of flucose
18/180
760 ~Pooin, _ i783 _ 01 1
760 18/180 + =4 0.1+9.9 ~ 100
760 - P_ = 760 _ 706
soln 100 -
P.,. = 752.4 Ans.
10. 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
g SN H Yo=Y 18 (T d3) 4 FaaRia ugd &3 & folt 999 Iugad e fafd &
(1) 9Tt *m<Fad (2) a9 3T=IaH
(3) WA &6 W AT (4) MY IAIA
Sol. 3
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11.

Sol.

12,

Sol.

13.

Sol.

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

(1) NO; (2) NO; (3) NO, (4) NO;
g8 e T N WA sp HHI0T & afaRe # &, Brf:

(1) NO; (2) NO; (3) NO, (4) NO;
4

N e _ @D _ e
NO; :0=N=O0:

Decomposition of H,0, 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:

(1) 6.93 x 10* mol min-! (2) 2.66 L min-t at STP

(3) 1.34 x 1072 mol min-! (4) 6.93 x 1072 mol min-!

H,O, &1 fduc T yom &ife &1 Afifbar €| ger fAe 4§ 59 YoR & fdged # H,0, # |rsdl gcar 0.5 9
0.125 M 8 St 8| 5@ H,0, ®1 |r=al 0.05 M gl 8, a1 O, & a1 @I &% 8k

(1) 6.93 x 10* mol min-! (2) 2.66 L min=t (STP W)
(3) 1.34 x 102 mol min-! (4) 6.93 x 102 mol min-!
1
o L, [0.500) S S 21n(2)

= 50" 0.125) = 50 "4 = 59

1
H,0,—— H,0 + > O,
ror - dH:0:] _ dH0] 1 do,]
dt dt 1/2 dt

2 1h(2) % 0.05 = 2 (o
50 " (2) T T dt
do,] _ N . .

a0 - 0.693 x 103 = 0.93 x 10=* mol/min

The pair having the same magnetic moment is:

[At. No.: Cr = 24, Mn = 25, Fe = 26, Co = 27]

(1) [Cr(H,0),]** and [Fe(H,0),]** (2) [Mn(H,0),1** and [Cr(H,0),]**
(3) [CoCl,]*~ and [Fe(H,0),1** (4) [Cr(H,0),]** and [CoCl,]*

TP B gD AT BT G ©:

[9. %.: Cr = 24, Mn = 25, Fe = 26, Co = 27]

(1) [Cr(H,0),]?* @1 [Fe(H,0),]** (2) [Mn(H,0),12* @ [Cr(H,0),]**
(3) [CoCl,]*- @er [Fe(H,0),]** (4) [Cr(H,0),]?* @1 [CoCl,]*

1

Cr = 3d° 4s!

Cr2 = 3d* 4s°
Fe+? = 3d* 4s°
Hence both have same number of unpaired electron.
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14. The absolute configuration of

CO,H
H——OH
H——Cl

CH,

is:
(1) (2S, 3R) (2) (2S, 39) (3) (2R, 3R) (4) (2R, 39)
o w Afe w1 ARuer = &

CO,H
H——OH
H——Cl

CH,

(1) (25, 3R) (2) (25, 39) (3) (2R, 3R) (4) (2R, 3S)
Sol. 1

15. 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 1M each, then equilibrium concentration of D (in mol Lt) will be:
(1) 0.818 (2) 1.818 (3) 1.182 (4) 0.182
AT 298 K W TS MAfhaT A + B=—=C + D & forv 91 Reri® 100 B | afe URf™® e |9 ari

TS H 9 UdS B 1M B 8, 1 D & 9= drsdl (mol L H) 8RN

(1) 0.818 (2) 1.818 (3) 1.182 (4) 0.182
Sol. 2

A+B C+ DK, =100

1 1 1 1

Q =1<K,

foreqward shift
teqn—x|(1—x)| (1+x)](1Q+x

(1+x)1+x) 1+x
1-xJ1-x = 1003: =10
1+ x=10-10x
X_i
11

~[Dl=1+x= 1+%= 1.818 Ans.

16. Which one of the following ores is best concentrated by froth floation method?

(1) Siderite (2) Galena (3) Malachite (4) Magnetite

W FARYH A gRT 91 § 9 98 B9 1 3R qaifd ®u | Aifad fhur 51 Adhar §

(1) RrsvEe (2) e (3) HaTHEIES (4) HATEe
Sol. 2

PbS = Galena
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17.

Sol.

18.

Sol.

19.

Sol.

20.

Sol.

21.

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 300 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:

(1) CH, (2) C,H, (3) C,H,, (4) CH

300 K do 1 atm @ W, 15 mL I sggiaey & gof g8 & fold 375 mL ary R amadd & SER W)
20% SIS B, @1 LIS Bl 8 | S8 @ d1& 319 300 mL ==l 8| I8 99 g9 & &1 gon ofcl g9 %U
H g aun I AI9EH Td 9 R SIA] Bl A DI TS § A1 SSSIBET Bl BHA B

(1) CH, (2) C,H, (3) C,H,, (4) C;H,

Bonus

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

g8 g S0 BRBIRE WRATYS] B B ATFATHROT el +3 8, 2
(1) IRRIBRHRA AT BRUHERBIRG TRTS

(2) 3MAHEPRA TAT ERUBRBING RIS

(3) IRRIBRHRA T IRRIGRBIRG TRTS

(4) MATHERPBIRE qAT TRRIBRBIRT RIS

4

H,PO, & H,P,O,

which one of the following complexes shows optical isomerism?
(1) cis[Co(en),CLICI (2) trans[Co(en),CL]CI
(3) [Co(NH,),Cl,]CI (4) [Co(NH,),CI,]

(en = ethylenediamine)

91§ 9 BT A1 PR UBIRe qHtagdar gai¥d ey ?

(1) cis[Co(en),CL]CI (2) trans[Co(en),CI,]CI
(3) [Co(NH,),Cl,]CI (4) [Co(NH,),CI,]

(en = TRrAFSIEUH)

1

S\ cl cl €n
\Co/ \c(\)/\
{,,\ Na o \»

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,

Tg Tl A Isfed RS & W Sid @1 srfafshar g1 Hwe: S B &

(1) NO, @2 NO (2) NO @2 N,O (3) NO, @21 N,O (4) N,O @21 NO,

4

Which one of the following statements about water is FALSE ?

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

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

(D) Water is oxidized to oxygen during photosynthesis.
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Sol.

22,

Sol.

23.

Sol.

24.

Sol.

25.

Sol.

26.

Sol.

S & g H A B A B AT Uh Ted § 7

(A) ST, R AT &R ST &) ®Y H B HR Fhal & |

(B) z9a Hofd uraRen # fadfor sid:ere gsgioi Jmaw 8 ¥ |
(C) ¥R STt §RT &1 9% AT ofcl H QT ¢ |

(D) UBRRITAYY § Tl NGB BT MRS Il 2 |

2

Intra molecular H bond is not present

The concentration of fluoride, lead, nitrate and iron in a water sample from an underground 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 :

(A) Lead (B) Nitrate (C) Iron (D) Fluoride

qfrd e 9 g1 STt ufes § gARIS S, oS, AIgg T A AR &1 Al %A 1000 ppb, 40 ppb, 100 ppm
Tqr 0.2 ppm UTE TS | U8 Ot 1 H 9 fhad S drwar 9 i Ay T8 8 ?

(A) &S (B) 9IsgT (C) IR+ (D) FaRIES

2

Nitrate

The main oxides formed on combustion of Li, Na and K in excess of air are, respectively :

(A) LiO,, Na,0, and K,0 (B) Li,0,, Na,0, and KO,
(C) Li,0, Na,0, and KO, (D) Li,0, Na,0 and KO,
891 & AT H Li, Na 3R K & <87 W g7 dell 4 AIgs HA: 8
(A) LiO,, Na,0, @1 K,0 (B) Li,0,, Na,0, @I KO,
(C) Li,O, Na,O, eI KO, (D) Li,0, Na,O @I KO,
3

Li + O, — Li,O (Normal oxide)
Na + O, — Na,O, (Per oxide)
K + O, — KO, (Super oxide)

Thiol group is present in :

(1) Cystine (2) Cysteine (3) Methionine (4) Cytosine
urTed U 1 IuRerd 7, a8

(1) faRes (Cystine) (2) €= (Cysteine)

(3) HargeN| (Methionine) (4) WgerRIF(Cytosine)

2

Galvanization is applying a coating of:

(1) Cr (2) Cu (3) Zn (4) Pb
Neargoied o 8§ O fodse e 3 8ar @

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

Zn

Which of the following atoms has the highest first ionization energy?

(1) Na (2) K (3) Sc (4) Rb
1 gRETOgel # At v S il STaaH ® ?

(1) Na (2) K (3) Sc (4) Rb
3
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27.

Sol.

28.

Sol.

29.

Sol.

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,

BIHA FHMIgs Feieror Afffhar %, NaOH @2 Br, & g Aldi & Gl gfcHid 3iH & g+ d 8l
(1) @R H1el NaOH @1 Hial <1 |iet Br,

(2) &1 |17 NaOH @2 <1 |ret Br,

(3) @R d1el NaOH @1 T Hiel Br,

(4) Ta #rdl NaOH dern Us a1l Br,
3

Two closed bulbs of equal volume (V) containing an ideal gas initially at pressure p, and tempera-
ture 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 p; is :

T T T1 Tz
=) | == | €)=
T, T, TT, LT,
(1) 2p, | 77, (2) 2p, |77 (3)2p |41, ()Pl T 4,

A ArE (V) & & 9 ded, f979 Ue areel 19 IR a9 p, @1 a™ T, R 991 T 8, T T0Y A DI
Udell <gd W oS & o b e @ o A e v | R 59 | U ded Bl a1 geThR T, R A1 Sl B
sifom <@ p, B

T

-
eI | == | @)=

Tl T2 TITZ TITZ
(1) 2p, [Tl +T2j (2) 2p, [T1+T2j (3) 2p, [Tl +sz (4) F’i[T1 +T2j

2
Applying Mole conservation
PV PV RV RV

R, T RT, = RT, T RT,

EL {LL}
T1 T T

2R [ T, 2PYT,
T T (Ti+ T T T+ T,

The reaction of propene with HOCI (CI, +H,0) proceeds through the intermediate :

(1) CH, — CH* — CH, — CI (2) CH, —CH(OH) —CH,*

(3) CH,—CHCI — CH_* (4) CH, — CH* — CH, — OH

ardi= @1 HOCI (Cl, +H,0) & wrer affafshan o1 Aezad] & €)= il 8, 98 8 :
(1) CH; — CH* — CH, — ClI (2) CH; —CH(OH) —CH,*

(3) CH,—CHCI — CH_* (4) CH, — CH* — CH, — OH

1
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30. The product of the reaction given below is :

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

OH 0 CO,H
(1) @ (2) q (3) (4)

W & g afdfear & forg ST B

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

OH 0 CO,H
(1) @ (2) q (3) (4)
1

Sol.
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31.

Sol.

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?

1 8 10 7
(1) (-3, -8) @ (3-3] @ (23 @9

I U THAGYS B T YOG, YW X —y + 1 =07 7x -y - 5 = 0 &I Qe § g q1 596 fApvi g
(-1, -2) R ufdeee &*d €, 1 39 GHagyS &1 =1 9 | B iy 22

1 8 10 7
(1) (-3, -8) @ (3-3] @ (23] @9

(1, 2)
d: y-2=
y-2=2(x-1)
y-2x=20
d,L d, = 2y +x =k pon (-1, -2)

2y +x+5=0
Non P.O.I. ofd, &L,

XxX-y+1=0
X+2y+5=0
-3y -4=0
__4
y="3

& P.O.I. of d, & L,
X+2y+5=0
14x -2y - 10=0

&y =-8/3 15x-5=0 = X =

W~
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32.

Sol.

33.

Sol.

If the 27, 5% and 9% terms of a non-constant A.P. are in G.P., then the common ratio of this G.P.

is :
(1) 4/3 (2) 1

(3) 7/4 (4) 8/5

Ife TP SFeRTR FHIAR A BT @RI, 57 T 991 U b UIRR A H B, A1 39 YUIKR ] B A1d U &

(1) 4/3 (2) 1
1

T, T, &T, of AP are in GP

a+d, a+4d,a+ 8d, arein GP
(@a+4d)?=(a+d)(a+ 8d)

a? + 16d? + 8ad = a? + 9ad + 8d?
8d? = ad

a+4d
a+d

B 1+4d/a
1+d/a

Now common Ratio

(3) 7/4 (4) 8/5

Let P be the point on the parabola, y? = 8x which is at a minimum distance from the centre C of
the circle, x2 + (y + 6)2 = 1. Then the equation of the circle, passing through C and having its

centre at P is:

()x2+y?-x+4y-12=0
(3) x> +y?-4x +9y +18 =0

(z)xz+y2-§+2y—24=o
(4) x> +y?’-4x +8y +12=0

A WRae y2=8X PP UG QI fig e S aad x2 + (Y + 6)2 = 1 & &5 C Y YAd¥ g W g, A1 9 a1 &1
FHIHOT S C A BHR Ol § e foet & P W 2, @

()x2+y?-x+4y-12=0
(3)x2+y?-4x +9y +18=0
4

(0,-6) % y? = 8x
/
e

~

Let P : (2t2, 4t)
Now for CP to be min CP must
be normal to parabola

Il
o

(2)x2+y2—§+2y—24

Il
o

(4) X2+ y?2-4x + 8y + 12

equation of nromal parabola at P passes C is

y+tx=22t+2+ 2t

{ pass (0, -6)
-6 = 4t + 2t3
t3+2t+3=0 t=-1
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= P: (2, -4)

Now equation of circle is (x — 2)2 + (y + 4)2 = r2
{ pass (0, -6)
4+4=r2
rZ=8

r=202
Now C: x2-4x+4+y2+16+ 8y =38
C:x2+y2-4x+8y+12=0

34. The system of linear equations
X+ry-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
YRaw FHIHR [Ham
X+ry-z=0

AX-y-z=0

X+y-az=0
BT Th TS &l B
(1) 2 ® b Th 749 & forg (2) A ® AF Q1 AF B forw
(3) A ® S 09 A9 & forg (4) A & 3Fd A4 B forg

Sol. 3
For solution to be non trinial

1 -1
S S
11 -

1+ 2@+1)-1(0+1)=0
A+1+22+2-2-1=0
Ar(2-1)=0
A=0,1, -A
= 3 values of A

1
35. If f(x) + 21{;) =3x,X=0,and S = {x € R: f(x) = f(-x)}; then S:

(1) contains exactly one element (2) contains exactly two elements
(3) contains more than two elements (4) is an empty set

IfT f(x) + Zf(i) =3x, x20dMS={xeR:f(x)=f(-x)}g @S:

(1) & BacT T Fqud 2 | (2) % &% <1 34FUT B |
(3) # <1 ¥ 31 3rauad B | (4) & Rad w9q=ad 2 |
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Sol.

36.

Sol.

2

f(x) + Zf(i) = 3X
1 3
Zf(;) + 2f(x) = X X 2

3f(x) = g - 3X

f(-x) = — + x
2 -2
—-X=—+X
X X

4

— = 2X

X

X2 =2
X==x2

Exaxtly two elements

1
Let p Iirg1(1+tan2 \/;)5 then log p is equal to:
(1)1 (2) 1/2 (3) 1/4
1
AT p Iirg1(1+tan2 JX)z* &, @ log p aRISR &

(1)1 (2) 1/2 (3) 1/4
2

; 1
p= 1M1+ tan i) >n

2
oo m @b
e 2(vhy?
— lim l tan\/ﬁ
p en0 2 \/H
p= el/2
1
log, p = >

JEE MAIN Examination (2016) (Code - F)

(4) 2

(4) 2
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37.

Sol.

38.

Sol.

. 2+3isin0 . . . .
A value of 6 for which 1-2isino is purely imaginary, is :
- 1] +3 . 1
r sin’! £ sml[—] n
1) ¢ (2) (4j (3) S| 5 (4) 3
2 +3isin0
0P g8 Ueh A s foly ————— quid: dleafis 2, &
1-2isin®
- 1] 3 . 1
r sin’! £ sml[—] n
1) ¢ (2) (4j (3) S| 5 (4) 3
3
Z=-7
2+3isin® _ —-(2+3isin6)
1-2isin6  1-2isino

2+ 4isin®+ 3isinb-6sin?20
= —[(2 - 3isinB) —4isin® -6 sin? 0]
4-12sin26 =20

1
in2 = —
sinZ 0 3
- 2 :t 1
sin‘ 6 = \/g

= in-1
= 0 = sin \/§

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:

4 2 4
1) 5 2 35 (3) V3 4) 3

T iR, e TWed o1 das 8 8 a1 s Gl el &1 oddrs, IFd] A19dl & 1 B g4 Bl AT
g, @ Schw=dl B ¢

4 2 4
15 275 (3) V3 (4) 3
2

2b?

— =8 &2b =ae
a

= 4b? = a2¢c?

— 8a = a%?

b= a%(e?-1)

2.2
e _2e?-1)

e’ =4e’-4
32 -4

2
e=-"—

V3
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39.

Sol.

40.

If the standard deviation of the numbers 2, 3, aand 11 is 3.5, then which of the following is true?

(1)332-32a+84 =0 (2)332-34a+91 =0
(3)332-23a+44=0 (4)3a2-26a+55=0
Ife Fmeli 2, 3, a dn 11 &1 99d fAge= 3.5 8, @ 9 § 9 ®I9 9 =7
(1)33a2-32a+84 =0 (2)332-34a+91 =0
(3)332-23a+44=0 (4)3a2-26a+55=0
1

X X2

2 4

3 9

a a’

11 121
16+a|134+2°

&

134+2> 16+aj2 35

4 " 10

1 » (16+ay _ 7
5 \/134+a & - 5

J536 + 4a? - 256 —a%> —-32a =7

) 2x* +5x° )
The integral I( dx is equal to :

x° +x3+1)°
10 XS
A o —+C
(1) 20 + X3 +1)° " (2) 20 + X3 +1)° "
10 5
AN o —+C
(3) 20 + X3 +1)? " (4) 20 + X3 +1)° "

where C is an arbitrary constant.

2x*? +5x°
dX €N 7 :
J.(x +x3+1)° ¥
10 XS
2 4iC —+C
(1) 20 + X3 +1)? " (2) 20 + X +1)? "
10 5
AN o —+C
(3) 20 + X3 +1)? " (4) 20 + X3 +1)? "

S8 C U o8 3R & |
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Sol. 1

x*[2/n* +5/n,]
XPL+1/m +1/x°F 9

1+1/x2+1/x°=t

- =[%+5/x6jdx:dt
X

- —j% = jt‘5dt

+C
= 21+1/X +1/x5)

10

(Page # 17)

lies in the plane, IXx + my -z = 9, then I + m? is equal to :

(3) 2 (4) 26

afe @ X£3=Y+2=X+4,WIx+my—z=9ﬁﬁ%%,ﬁl2+mzw§:

X
=2+ + 1)
. X-3 _y+2 x+4

41. If the line, > T 1 3

(1) 18 (2) 5

-1 3

(1) 18 (2) 5
Sol. 3

X-3 y+2 z+4

2 - _1 - 3 - TN

IX+my-3=9

(3, -2, —4) lies on (2)
(3, -2, —4) lies on (2)
3¢-2m+4=9

3¢-2m =5
4/ -2m =6
—_ + —_
-/=-1
3-2m =5
-2m=+2
m=-1

also 22-m-3=0
20 - m
2+ m?2=2

Il
w

(3) 2 (4) 26
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42, If 0 < x < 2xn, then the number of real values of x, which satisfy the equation
COSX + c0s2X + cos3X + cos4x = 0, is :

(1) 5 (2) 7 (3)9 (4) 3

IR 0<X <208 @ X B I IRAMAS AMT DY G S FHIBRT

COSX + €0S2X + C0S3X + cos4x = 0 &I AYE & &, Bl

(1) 5 (2) 7 (3)9 (4) 3

2

Sol.
CosSX + cos 2Xx + cos 3x + cos 4x =0
CcosX + cos 3Xx + cos 2x + cos 4x =0
2 Ccos 2xcos X +cos3xcosx =0
2 cos x (cos 2x + cos 3x) =0

cosE cos X
2 Cos X > 5] = 0

cos x =0, coss—n=0
x= & 3
S 2727

43. The area (in sq. units) of the region {(X,y): y? > 2x and x> + y2<4x, x>0,y >0} is :

(1) =-2 @ =42 3 Z-22 (4) -5
&3 {(X,y): y2 = 2X T X2 + y2 <4x, x>0, y > 0} &1 &%l (7 Shsdl §) 8 ¢
Sol 1

y> = 2x
%xz+yz=4x

X2 = 2X
x=0,x=2

Area = \/E'f\/;dx

\3/2 2
e {57,
- 5(23/2)3
= 8/3

w

Area of shaded region
_ x4 16
-2 3
16
3

ifn>0,y>0
- Area=n-8/3
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12th & 13th Students Start from 6 April. 2015

=27




JEE MAIN Examination(2016) (Code - F) (Page # 19)

44.

Sol.

45,

Sol.

Let 3,b and ¢ be three unit vectors such that éx(BxE) = §(5+E). If p is not parallel to ¢, then

the angle between 3 and p is :

(1) 2 @ 3) = (4 3

qH 3,b o ¢ A U g wfw § b éx(5x6)2§(5+6).%laﬁ b, ¢ @ 99aR I8 &, a3 o j
% I BT BT B

T 27 5x 3n
(1) 5 ) 5 (3) % (4) 3
3
(aé)B—(aB)ez[ﬁjm[ﬁjé
2 2
e B
(ackh = and ab = =
COoSH = —ﬁ
2
Q = 1500

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 :

()4 -n)n =nr (2) x = 2r (3)2x =r (4)2x = (n+ 4)r

2 P18 @4l U AR Pl &1 9FN H HIC B o HALE X 3HT3 Yoll dlel IF qAT r HhIs 1 a1l 99 & ®Y 9H
AT OIal & | Afd 99— 1 o9 1 99 @ &A%l bl AN =YAdH ©, Al

()4 -n)n =nr (2) x = 2r (3)2x =r (4)2x = (n+ 4)r
2
4X + 2nr = 2

2-ar L]

A = nr? + x?

2r—(2_2“r)=0 =~  4r=2-gr
2
= T 441
2-m. 2
X = 4+1
2
= 4
T 441
X = 2r
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46.

Sol.

47.

The distance of the point (1, -5, 9) from the plane X -y + z = 5 measured along the linex =y
=2zis:

10 20
(1) 103 (2) NE) (3) 3 (4) 3J10
g (1,-6,9) @ TAAX -y +2z2=54 @A AW x =y =z Ren & A1 7 8, T :
10
(1) 1043 ) 7

1

3 2 (4) 3410

A
(i+j+|2) ﬁ(l’ -5,9)

av
[/

x-1 y+5 z-9

1 =1 T 1 ~*
X=A+1 y=ix-5 z=\1+9
Put in plane
A+1-A2+5+14+9=5
r=-10
B(-9, -15, -1)

AB = 100+100+ 100
=103

If a curve y = f(x) passes through the point (1, —1) and satisfies the differential equation, y(1 +

1
xy) dx = x dy, then f[_fj is equal to:

(1) ‘% (2) % (3) % (4) —%

afe e 9% y = f(x) g (1, -1) 9§ B ST & TAT 3ddhel FHIBII y(1 + Xy) dx = x dy BT T BT &,

aaf[—%j ENEREEE

(1) -5 2 2 3) 2 (4) -2
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Sol.

48.

Sol.

3

y(1 + xy)dx = x dy Passes through (1, -1)

dy _ vy

dx ~ x (1 +xy)

dy _ Y .

ax ~ x 7Y

1ody _dt

y? dx dx

= Ldy
a y? dx dx

dt t

& +; =1

2
X
tx=— +C
2
-x %2
— =" +4+C
Yy 2
x=1, y =-1
1
1_E+C
1
€=3
341+
2)72y "8 %2
y 4 Y=735

2 n
If the number of terms in the expansion of (1—;+7j X =0 js 28, then the sum of the

coefficients of all the terms in this expansion, is:

(1) 2187 (2) 243 (3) 739 (4) 64

gfe (1—§+%j X #0 & gaR # uel o) d@n 28 B, A 39 TR H M drel 9l UGl @ I[uid] &1 A &
(1) 2187 (2) 243 (3) 739 (4) 64

3 (bouns)
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1+sinx T
49.  Consider f(x) = tan™ |\ ginx |"X € 0.5 .

Anormaltoy = f(x) at x = T also passes through the point:

6

2n T b

o6 o9 el eoo
1+sinx s P . . .

f(x) = tan-t ( /m],XE(OIEJ R TR Y|y = f(x) & g x = © R G 1 el fba fig
I N BHR AT R

2n T b
o) el el woo

Sol. 1

X, .. X
Cos— +sin=
2 2

f(x) = tan! X . X
Cos = —-sin=
2 2
X . X
cos§+smE
& £ Y
= tan”! cosi—sin5 % < (0' Zj
2 2
1+tan5
) 2
= tan~ X
1-tan—
2

= tan-! tan .
4" 2

T X T X !t
=3 +3 z+5€(4+2)
T X
f(X)=Z+E
, 1
now f'(x) = > = Moormal = — 2

Y
now equation of normal at [X = Ej

E 4r

. Y T
s =gt =173

m™T T
i.e. at the pt. [— —J is

6’3

T _r

-5 =2 (g
3y-n _ T
3 = 2x+3
J3y-n=-6X+rn

3y + 6n=2n i.e. 6X+ 3y =21
now check options

(1) satisfies the equation

Ans. (1)
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50. For x € R, f(x) = |log 2 - sinx| and g(x) = f(f(x)), then:

Sol.

51.

(Page # 23)

(1) g'(0) = cos(log2)

(2) g'(0) = - cos(log 2)

(3) g is differentiable at x = 0 and g'(0) = - sin(log 2)
(4) g is not differentiable at x = 0

x e R® forw f(x) = |log 2 - sinx| @1 g(x) = f(f(x)) &, dr :

(1) g'(0) = cos(log2)

(2) g'(0) = - cos(log 2)

(3) x = 0 W g @HaA-g & @211 g'(0) = - sin(log 2) B |
(4) x = 0 R g AHAT &l B |

1

f(x) = |log 2 - sin x|
g(x) = f(f(x))

log 2 - sin x sin x log 2

f(x) =

sin x - log 2 sin x > log 2

g'(0%) = f(f(0*))
irry TR0+ h)) — F(F(0))

h—0 h
_ lim f(log2 —sinh) - f(log2)
h—0 h

f(COSUOgZ)j _ lim log2-sin(log2 -sinh) ~log2 +log2

2 h—0 h

- cos(log2 - sinh)).(-cosh)

sin(log2) - sin(log(2 - sinh)
h

Applying L'hospital

g’(0*) = cos (log 2)

f(f(=h)) - f(f(0))
h

lim
h—0

g'(07) =

lim f(+log2 + sinh) - f(log2)
h—0 -h

h—-0 —h
Applying L'hospital
g’(07) = cos (log 2)

lim |log2 —sin(log2 + sinh) | - | log2 —sin(log2) |

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 E, is the event that the sum of numbers on

both dice is odd, then which of the following statements is NOT true?
(2) E, and E, are independent
(3) E,, E, and E, are independent (4) E, and E, are independent

(1) E, and E, are independent

A |1 98T B BeAd URY A J1 B U 1 I8Tel 1Y | A1 geAl E, U A R IR 3FH1 &Rl B, HeAl E, Ui
B OR 2 11 <@l & dA1 Tedl E, Il Ui UR 371 dTell st @ A o1 fqud e gwied v, o e A A e

P el e 2 |
(1) E, don E, w4 B 1 (2) E, T E, w4 B
(3) E,, E, e E, A B | (4) E, @ E, W0 B |
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Sol. 3
E, {(4, 1) (4, 2) (4, 5) (4, 4) (4, 5) (4, 6)
E, = {(1, 2) (2, 2) (3, 2) (4, 2) (5, 2) (6, 2)}
P(E;) = P{(oe) or (e, 0)}
_3,3,3,5
6 6 6 6
P(E,) = %

P(E, E,) = % _ P(E, )P(E,)

hence E,, E,, E, are not independent

5a -b
52. IfA={3 2}andAade=AAT,then5a+bisequalto:
(1) 5 (2) 4 (3) 13 4) -1
52 -b i
aﬁA={3 2}amAade=AAT%,aﬁ5a+bw%:
(1) 5 (2) 4 (3) 13 4) -1
Sol. 1
2 b 52 3
-3 5al ~ |-b 2
2
b=3: 5a—§

5a+b=2+3=5

53. The Boolean Expression (pa~q) vgv (~pvq) is equivalent to :

(1)p~rg (2)pvqg (3)pv~a (4)~pvaq

geiia @oid (Boolean Expression) (p A~ q) v v (~ p v Q) & F9dA ¢

(1)p~g (2)pvqg (3)pv~a (4)~pvaq
Sol. 2

P|g|np|nq

(p"ng)V(np"q)Vag=pVq (clearly)
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54.

Sol.

55.

Sol.

56.

Sol.

The sum of all real values of x satisfying the equation (x? —5x + 6y~ — 1 is

(1) -4 (2) 6 (3)5 (4)3
X & S I IRAIS A BT AT S FHERT (x2 — 5x + 6)C 60 — 1 BT AT I §, ¥
(1) -4 (2) 6 (3)5 (4)3

1 or (Bonus)
Question is not correct otherwise answer = 4

(X2_5x+5)X2+4X—60 =1

(x* + 4x - 60) log,, (x> -5x +5) =0
x2+4x-60 =0
(x+10)(x-6)=0

x=-10,x =6

x2-5x+5=1
x2-5x+4=0
x=1,x=4

The centres of those circle which touch the circle, x> + y? - 8x — 8y — 4 = 0, externally and also
touch the x-axis, lie on :

(1) an ellipse which is not a circle (2) a hyperbola

(3) a parabola (4) a circle

STTA S b=, S ad X2+ y2 - 8x -8y -4 =0 & 9T wU ¥ W IR & qA X-311 B 9 W v 2, Rerd 2

(1) vo <ead R S 99 T8 2 | (2) & rfrRae™ R

(3) Uh I R | (4) T ad W |
3

The locus of centre of a circle which touches enexternally a fixed circle and a fixed line is always
a parabola

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 :

(1) 59t (2) 52nd (3) 58t (4) 46t

e SMALL & 31eRi &1 YA &R, Uld AeRi diel 1 Treal (gl ferar AfE) Pl IR & HATAR

R, g SMALL &7 1 § :

(1) 59t (2) 52 (3) 58t (4) 46t
3
SMALL
ALLMS
41
A —————————————— = 5 = 12
I =41 =24
41
N T T — = 5 =12
3!
SA ----mmmmmmeee = 31 =3
I =31=6
ST T p—— 1=1
= 58
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. n+1)(n+2)....3n "
57. lim (n+1)( :n ) is equal to :
N—o0 n
27 9 18
(1) e (2) P~ (3) 3 log 3-2 (4) r<a
%
Iim((n+1)(n;2)....3nj N
N—o0 n
27 9 18
(1) e (2) P~ (3) 3 log 3-2 (4) r<a
Sol. 1
TS s Tt B
how| N n n
2n
n+r
oy = L5 20"
r=1
2n
1 r
e 2 280
r=1
2
Iny = Iln(1+x)dx
0
l1+x=t
3
|ny — Iln+ dt
1
3
=t (Int - 1)[]
=3(n3-1)-1(0-1)
=3ln3-3+1
Iny = 3In3 - 2
27
Iny =In27 - Ine2 =y = e_z
3 2 2 2 1 2 4 2
58. If the sum of the first ten terms of the series (1§j +(2§j +(3§j +4° +(4§J +eny s % m,
then m is equal to :
(1) 101 (2) 100 (3) 99 (4) 102
3 2 5 2 1 2 , 2 . 16
afe groft 1§ + Zg + 33 +4°+ 4= |+, B UUH TF UYGT BT AN ?m%,?ﬁmw%:
(1) 101 (2) 100 (3) 99 (4) 102
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Sol.

59.

Sol.

60.

[

824122 4162 +202+24%2 +...... }

=N
cnu1|"‘

22132442452 452 4 .. +112}

N
(6]

-
()]

N
(6]

-
()]

[
[
{1 x23x12 1}
T

11><23><12 6 16 6
}_2—5x€[22x23—1]

N
(6]

16
= 2—5 x 505

M =101

If one of the diameters of the circle, given by the equation, x>+ y2 - 4x + 6y - 12= 0, is a chord
of a circle S, whose centre is at (-3, 2), then the radius of S is :

(1) 53 (2) 5 (3) 10 (4) 52
Ife FBRT X2 + y2 - 4x + 6y - 12= 0 §RI Y&<I Vs a1 &l U AN U 31 d<1 S, st &= (-3, 2) &,
P Sfar g, @1 99 S @ Brean @

(1) 543 (2) 5 (3) 10 (4) 52
1

R= 254+25+25
R = 5\/5

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 :

(1) 10 (2) 20 (3)5 (4) 6

T Al U Atk WH B SR Th WY 9 TR T FHE AT I off @l 2 | IR R Ryd v fig A 9 98 wH
% RRIR BT I=179 HIoT 30° A7uar 2| A I A fazn 10 e iR e & 1< fdg B9 98 @9 & ReR &1
I PV 60° U1 B, A B § ©H TP Uga 4 9 o drenl w9y (el 49) =

(1) 10 (2) 20 (3)5 (4) 6
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Sol. 3
h
30° 60°
A 1OminB X min
a b
h _ og N _ o
a+b—tan30 &b—tan60
h
a+b =h/3 &b=ﬁ
a+b=3b
a=2b

a dist travel in 10 min

then b = ; dist travel in 5 min
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[PHYSICS] D

61.

Sol.

62.

Sol.

63.

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™)

(1)2s (2) 2425 (3) V25 (4) 2ny2's
20 M NS @1 UH T SR DI Th ¢ MR A dAchA T B | 596 o R 9 Ua ged qRa—wg aiferd
AT B | S MYR T g § o 9Tl 999 € (g = 10 ms2<)

(1)2s (2) 242 (3) V2s (4) 2n2's
2

4
t= Z\E = 2,2 second

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 107] of energy per kg which is converted to mechanical energy with a 20% efficiency rate.
Take g=9.8 ms=2:

(1) 6.45 x 103 kg (2)6.89 x 103 kg (3)12.89 x 103 kg (4) 2.45 x 1073 kg

e RIS AR DI U8l W AR R < T& 11 g | I8 A1 Sl & b % R &1 SR of I H S il
2 3R T o A Rafas ol &1 &9 811 8 | IR &) 941 Spoff Sl 8 S JifFarg ot § 9eerd) 8 1 719 o 6
T gRT &1 T8 SHoit 3.8 x 107 J ufd kg ¥R 8, A1 ST A 20% TifFGT SHolf # daad g | o afy
ARIAIA®S 10 kg & IR B 1000 R 1 m & A8 T6 HW AR A1 dRal B, T9 I9d IRR A a1 &7 &9 ©
(1) 6.45 x 103 kg (2)6.89 x 103 kg (3)12.89 x 103 kg (4) 2.45 x 1073 kg

3

mx 3.8 x 10" x 0.2 =W

= (10 x 9.8 x 1) x 1000

m = 12.89 x 103 kg

A point particle of mass m, moves along the uniformly rough track PQR as shown in 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 from PQ to QR.

P
4

h=2m
H 30° R
Horizontal — Q
Surface

The values of the coefficient of friction pand the distance x(=QR), are, respectively close to :
(1)0.2and3.5m (2)0.2and3.5m (3)0.2and6.5m (4)0.2and 6.5m

M S $1 U6 fdg B9 Ua Gy vt PQR (ford 2Ra0) W 9 381 8 | %1 3R vy & i/ 9991 o w8 | H1
P BIT M @ 918 R W Ugd &R ©d 9l 8 | 92T & 91 PQ iR QR WR T # U1 R @I Bl TTg ol axeak
21 PQ A QR W B aret e 9gara § I3 SHoff @d &1 8l |

g p 3R g x(=QR) & HH I § HA:
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Sol.

64.

Sol.

P
4

h=2m
H 30° R
Horizontal —» Q
Surface

(1)0.23R3.5m (2)0.23R3.5m (3)0.23R6.5m (4)0.231k6.5m
2
tan30°=D

‘

(=h/3=2/3m

W, = -umg/ or W

Mgl = pmgx ; X =/

X =243 m ; w

mgh — umg¢ - umgx =0

h-—w —ux=0

2 14 2 L _ 1
—u(lrx) = H i x 43 243

Two identical wires A and B each of lenght 'l', 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 B, and B, are the values of magneitc

B
field at the centres of the circle and square respectively, then the ratio B—A is :
B

2 2 2
s

nr? s T
(1) 1.602 (2) 75 (3) 82 4) 35
Tl Uh FHF AR A 9 B IS B =g I, § 9 9RT | yarfed g | A His@R R 1 &1 U a7 8’ B Bl AIgdHR
9T 'a' BT U o g1 Al 8 | g B, T B, A A B dw qAT I b drw W JHEDIY &F 8, q9 U

BA
BBEiTrr:
1y 2 & 3) 2= 5=
()1.6\/5 (2) 75 ()8\5 (4) 3
3
/¢
-1 1
2nR = 4a
a_2n a_r
R 4 R 2
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65.

Sol.

66.

Sol.

67.

Sol.

BA= ;_&i BB = :_Oai (2\/5)

Ba om0
Bs 2R 2\/§Hoi

A galvanometer having a coil resistance of 100Q 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 :

(1) 20 (2)0.1Q 3)3Q (4) 0.01Q

T g dHiaR & Brsd o1 UfoRig 100Q B 1 mA 9RT JaIRd axe R 398 goi—vdbd a8q ferar g1 9
g e & 10 A & THIek H 95a & forg St ufeRy o= 81 g § -

(1) 20 (2) 0.1 Q (3)30 (4) 0.01 O
4
S
AM‘
hi-i
N BN
i i N
G =100, =1 mA
i =10
Gl 100x1x107 100x107° 100
Sc = i—ig = W = (104_1)10_3 = W = ].0_2 = 0-01 Q

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

(1) 10 times nearer. (2) 20 times taller. (3) 20 times nearer (4) 10 times taller.

X Rafd 10m $3 U &1 o 20 AT e arel SfoRaIy | 8w W R Aggd BI?

(1) U 10 71 94 B (2) U$ 20 A1 Sa1 g1 (3) Us 20 A1 U9 2| (4) Us 10 1 1 B |

2

By theory

The temperature dependence of resistacnes of CU and undoped Si in the temperature range
300-400 K, is best described by :

(1) Lineear 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.

dfar qen erfd (undoped) faferada & ufoRiel @ 99 A W fA¥Rar, 300-400 K aroH= idvTe H, Tdh
fory 8 ®oH ¥ -

(1) dfs ®ferw Y& 9e1a g Rifere™ & fog =Rardia! 9 |

(2) dfar & forg Y gera qen Rifered & forw aRemare werd |

(3) dfar & fog Y& ger@ qun Rafaea @ forg Y& gerq |

(4) dfar & forg g gera e Rifered & forw Y gema |

2

For cu, resistance increases linearly
For Si, resistance decreases exponentially
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68.

Sol.

69.

Sol.

70.

Choose the correct statement:

(1) In amplitude m odulation the frequency of the 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.

|E o g -

(1) T AIgAT H Sed ARy Bl d8d = B AMART H 9eolrd g e & MM & U © |

(2) ARy Arged H Iea AERT P AED AR B AW H I&ol1d & R & MM & U & |

(3) 3Mafxy ATged H Sa—aTail d1 aied I DI A H IEAd & RIEdt $H1 Ay & Srgur 2 |

(4) ST AIgAT H Sed ARy Pl ared ORI b ARH H gad @ Rd & R & JguTdl 8 |

4

By theory

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 :

(1H4:1 (2)1:4 (3)5:4 (4)1:16

a1 feAIgHl dca A o B S1gag B 20 min d21 40 min € | YRY H Q191 & A1 | ANG] B G d_IER
21 80 min & SWRIT A T B & &9 §Y ARYHI @1 HT &l IguTd I

(1H4:1 (2)1:4 (3)5:4 (4)1:16
3
A B
T, =20 min T, = 40 min
after 80 min
N N Ny Ny
Na= 20 T 16 No= 22 =3

15 3
A decayed = | ¢ N, B decayed = 3 N,

Ratio = 12 w2 _ 5
atlo=19¢g X3 72

'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 :

V' s
2P f-mmmeeeen A
Pob-————4---- ~+B
Vo 2V, v
3p,V, 9P,V, 9PV, 9PV,
(1) 2nR (2) 2nR (3) nR (4) 4nR
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Sol.

71.

Sol.

72.

n' {1 el T UF UHH A - B ¥ Jordl g (FF <fE) | 39 UsH & SRE SS9 JAfSdHad draHE 8

3p,V, 9PV, 9PV,
(1) 2nR (2) 2nR (3) nR (4) 4nR
4
T .. at mid point

max

T=ﬂ=m

nR nR
2 I:>oVo
~ 4\ nR

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

(1) 0.08 H (2) 0.044 H (3) 0.065 H (4) 80 H

TH MH 7 DI YHIIT oI b forw 80 V IR 10 A 31 fae g1 (DV) & agddar il 8 | ) 3% b1 220

V (rms), 50 Hz garad! ar1 (AC) & g & forg Sioft § &M arel IR &1 9419 &
(1) 0.08 H (2) 0.044 H (3) 0.065 H (4) 80 H
3

V2 + 6400 = 220 x 220 IR = 80

V, = /48400- 6400 I= % =10 = /22000 = 210
Ix =210 X_= 2nfL = 210
210
= 10x100 1 = 0.065 H

A pipe open at both ends has a 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 :

(1) %f (2) 2f (3) f (4) g

SRRl R Gol U& urgd &1 aig § Jo—AGRT 'f' 8| UIsU B HedieR IFD] Ad—wTs T I H gAIAT S
2| 79 SHH 99 Aqg—dHIem Bl ol MafT BN

13 (2) 2f 3)f @) 5

Corporate Head Office : Motion Education Pvt. Ltd., 394 - Rajeev Gandhi Nagar, Kota-5 (Raj.)
@ : 0744-2209671, 08003899588 | url : www.motioniitjee.com, J:info@motioniitjee.com



(Page # 34) JEE MAIN Examination (2016) (Code - F)

Sol.

73.

Sol.

3
open pipe
v
F=2
]f/z
closed pipe
fl= = Y=

The box of a pin hole camera, of length L, has a 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 diffrac-

tion, The spot would then have its minimum size (say b_,) when :
~ViL and b, = 2
(1)@= and Doip =| =~ (2) a=+AL and b, = V4AL
2 A? 2)
(3) a= % and b_. = 4iL (4) @=- and by, = {Tj

T fO—8rel HaR1 Bl warg L ao g o) Bod a 81 99 R A aRIQed Bl JHiR Tl JA1afd & | g & |
aTell |as W a9 Wie 31 KR g & S smer a1 fgda & SR gy R &1 | AT 8 | 39 Wie @l
YIqH MBR b 79 B, 4

232
(1) a= \/H 1) bmin = [TJ (2) a= \/H e bmin — ,47\,L
§ TEN 5 2)2
(3) a= kT aAT bmin =41l (4) a= T A1 bmin = [TJ
2
We know that the fringe width in a diffraction pattern is given by ;
_ 2D
T a
. checking options
2Ln
a_\/7V_|—:>W_bm|n_ \/ﬂ
2iL
= bmin = \/ﬂ = 2\/7x_|_
= J4uL
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74.

Sol.

75.

Sol.

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 distant 30 m from it, would equal :

3uF
4uF it
il uF

2uF

=
|t

(1) 360 N/C (2) 420 N/C (3)%%0 N/C (4) 240 N/C
|IRAT § a1 U ufoRig &1 o 7 e T &1 e fAg—amaer Q (Rrad w19 4uF d2nn 9uF aret FenmlRal &
FA AU P RER )  §R1 30 m g R IET—&1F Pl gRHATIT B

3uF
4uF it
il uF
ZpF“
8V
(1) 360 N/C (2) 420 N/C (3) 480 N/C (4) 240 N/C
2
3uF
] uF
4uF 1|
2uF
| |
11
+ -
'8v
Potential at 4uF = 6 volt
. charge q, = 24uC
Potential at 9uF = 2 volt
. charge g, = 18uC
total g = 42 uC
k 9x10°x42x10°°
E = = = 500 = 420 N/C
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) A,B,D,C (2) CA,B,D (3) B,AD,C (4) D,B,A,C
=1 ufd qaien Jga—grar fAfexol @ S9a Hoif & 9gd gU HH H o
A : =re e B : drefll Uarer C : X-f&=or D : e @z
(1) A,B,D,C (2) CA,B,D (3) B,AD,C (4) D,B,A,C
4
E=hf=>Exf
R v
_—
fT
D,B,A,C
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76.

Sol.

77.

Sol.

Hysteresis loops for two magnetic materials A and B are given below :
These materials are used to make magnets for electric generators, transformer core and electro-
magnet core. Then it is proper to use:

B B

A A

(T
JJ

A i (B
(1) A for electromagnets and B for eléc'gric generators. ®)
(2) A for transformers and B for electric generators.

(3) B for electromagnets and transformers.

(4) A for electric generators and transformers.

31 gEag yerd A 91 B & foy iR ou T fewd W '
34 ugrdl &1 RO ST [Agd—Se & g1d, SranhER 3 His Ud [ga—g=e 31 HIs s & a4 4
fpan San 21 99 I8 Sfa B

B B
A A

(T
T

A i (B
(1) A &1 ST faea—graas # den Bzﬁrl(‘ﬁ')egﬂ—@rﬁr%‘&ﬁ ﬁv‘lﬂ(\_ﬂml
(2) A &1 SRS SFABIR § dT B &1 fagd—omver § far Sy |
(3) B &1 swiHTd fAgad—gwa den grawiaR a19i H fhar g |
(4) A &1 SR fIga—9Rex d21 gFABHR il 9 fhar Sy |
3

For electromagnet & transformer hysteresis loss is less.

A pendulum clock loses 12 s a day if the temperature is 40°C and gains 4s 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

(1) of the metal of the pendulum shaft are respectively:

(1) 60°C; o = 1.85 x 10-4/°C (2) 30°C; o = 1.85 x 10-3/°C

(3) 55°C; o = 1.85 x 10-2/°C (4) 25°C; o = 1.85 x 10->/°C

T Y=g Ts! 40°C AT0|M WR 12 s gfifas €# 81 Sl 8 @2 20°C a9 W 4 s URRIg 8 SRl 8 | arg| e
o9 W I8 |E W U qUT Y=g P oG BT NERI-TER YOS (1) HA: B

(1) 60°C; o = 1.85 x 10-%/°C (2) 30°C; « = 1.85 x 10-3/°C
(3) 55°C: o = 1.85 x 10-2/°C (4) 25°C; o = 1.85 x 10-5/°C
4
AT o« AD
12 40-0
4  09-20
30 - 60 = 40 - 0
40 = 100
0 = 25°C
AT = l AO X T
1 . 8x10° 8000 _
4=5a5x86400  TEed00 T % 7 4320
o = 1.05 x 10-5/°C
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78.

Sol.

(Page # 37)

The region between two concentric spheres of radii 'a' and 'b', respectively (see figure), has

A
volume charge density p = e where A is a constant and r is the distance from the centre. At the

centre of the 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 :

W,

_Q 2Q 2
W -7 D e-p] O (4) 52

ot ' aen 'b' & @1 Y- el B (e ARe) A B T A S A p = o, el A Rerc
EAArds A QA 8| Ml & dw R RAg—ART Q2| A DI 98 4 i T Mal & de & W= H U qqH
a@ﬁ—?ﬁ’)?{:

W,

Q 2Q 2Q Q
(1) 2n(b2 —a2) (2) n(a2 —b2) (3) nal (4) Y na?
4
P
1 ¢ 5 A |
E(r) = g Jpr dr : E (r2) = g rdr

AT
:eo Za

. S o . kQ
E(r):260 [r2-a?] ; E:2eor2 (r—a)+r—2
A a’ kQ
= 1-— o
E—ZEO |: r.2:|'i' 2
dE a’A
E—O ; 260—kQ
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79.

Sol.

80.

Sol.

81.

2kQ EO . 2 ng Q

Ta ! T 4ne, 2na’

In an experiment for determination of refractive index of glass of a prism by i -8, 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 ?

(1) 1.6 (2) 1.7 (3) 1.8 (4) 1.5

TS YA BRD AT | -5 UTH 96 Uh bid A 99 fISH BT Yaa+id fdbTer S 8| ST Uh fhor & 35° W
JMUFIT B IR 40° 3 faafera g 8 den I8 79° wR g 81 B | 39 Rfa § 91 9 & 9«1 |19 Sruad =i

P 3ffSpay A9 b I B 27

(1) 1.6 (2) 1.7 (3) 1.8 (4) 1.5
4
\/‘/ sin(A+8mj
: I sin(Aj
: L 2
35° 79°

A student measures the time period of 100 oscillations of a simple pendulum four times. The
datasetis90s, 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 :

(1)2+5.0s (2)2+1.8s (3)92 £3s (4)92+2s

TP BE U ARd—dd—alddd & 100 Imaikial & F9a 4 kR A19ar 2 8% S9a1 90's, 91's, 95 s 3R 92 s
U | SRIATA B T8 TSI B AqH AT 1 s 8| T9 AU T 7eF FHY Pl I forRa= =1

(1)2£5.0s (2)2£1.8s (3)92 £ 3s (4)92+2s
4

T _ 90+91+95+92 _ 92

mean 4

A, =90-92=2

A,=91-92=1

A,=95-92=3

A,=92-92=0

oo 2+1;3+0 = 1.5 significant

.. T =92 x 2 s (Using Figure)

Identify the semiconductor devices whose characteristics are given below, in the order (1),

(2), (3), (4) :

[ Resistance

v
Intensity

(a) (b) (C)illuminated (d)of light
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81.

Sol.

82.

82.

Sol.

(1) Zener diode, Simple diode, Light dependent resistance, Solar cell
(2) Solar cell, Light dependent resistance, Zener diode, Simple diode
(3) Zener diode, Solar cell, Simple diode, Light dependent resistance
(4) Simple diode, Zener diode, Solar cell, Light dependent resistance
= (1), (2), (3), (4) @R fAuiRa & & I oz w5 Idsaex fSarga & srfiaerde 7w 27

I I gfaRiy
v v v v
BT DI
(a) (b) (c)TPTRIG

(1) SR, STTS, ARV STATS, LDR (dEe fetms=< IRRE=), ek I
(2) HIeR ¥, LDR (age feurs= IRNRE), SIFR SIS, AR SIS
(3) SR RIS, ¥IeR Adl, AERY RIS, LDR (e fets=< YRR =)
(4) YR MATS, SR STATS, AR ¥, LDR (dmEe feimsw< IReA)
4

1st graph is for normal diode, 2" graph is zener diode, 3™ graph is for solar cell, 4" graph is for
light-dependent resistance

Radiation of wavelength 2, is incident on a photocell. The fastest emitted electron has speed v,

3\
If the wavelength is changed to 7 the speed of the fastest emitted electron will be :

> 5 3y 4\
(1) < U(gj (2) = u(gj (3) = U[Zj (4) > o[gj
UH il A R A TRIE] B YHTeT AT 8 | ST seideid @l fdpad 1 v ' | Ife aeieed %ﬁﬁﬁ
Iaftd soideT & rftrbad TIfa 81T —

SR IR R SRR
4

% my? = % ok (1)

% my* = % % - ¢ (2)

from eqn. (1) % = % mv? + ¢

on putting this equ. (2)

1 4 (1 2 j
= - |=mV +¢| -
5 mv 3 (2 ¢
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83.

83.

Sol.

84.

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

2A
that it is at a distance 5 from equilibrium position. The new amplitude of the motion is :

(1) 3A (2) AV3 (3) % (4) %JH

T HOT A’ ATATH H ARA—3TTad Q|m4mw%|mwmia—?wﬁ2? W UgIl § T4 D SHqDI M
R &= @ S 8| 99 SHHT TAT A B

7A A
(1) 3A (2) AV3 (3) 3 (4) V41
1&3
4A*
= (a2 2 . = Az -1
\ O A —X ’ \ (O] 9
_ (m/gA
3
New SHM

4A2
3v =0 JAZ - X3 ; 30y5A = o,/Af -

4A°
9

SA2 = AZ -

49A°

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

ya Db—2—cC

ayjv via

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

(1) L= m\{%—a}ﬁ when the particle is moving from C to D.
(2) L= m\{%+ a}lz when the particle is moving from B to C.
(3) L= ?R K when the particle is moving from D to A.
(4) L= %R k when the particle is moving from A to B.
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Sol.

84.

85.

85.

Sol.

1and3
By right hand thumb rule.

ford 3§ o 'a' &1 @ x-y T § 8| m T BT U B9 U FAE W, v 39 99 B Y W I I8 & Ol
6 R 4 e w5 —

Va D S C
ayjv via
A L
a
45° R
O ........................................... .}X

Ta 9 H 3 BITA HUF, 39 B b JoAlog, b {8 dIofg el [ @ o, Ted © ?

- R R
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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 C  and C, are molar specific heat at constant pressure
and constant volume, respectively) :
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n= c-C, M= c_c,
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86.

86.

Sol.

87.

87.

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 0.5 mm and the 25 division coincides with the main scale line?
(1) 0.80 mm (2) 0.70 mm (3) 0.50 mm (4)
0.75 mm
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(1) 0.80 mm (2) 0.70 mm (3) 0.50 mm (4)
0.75 mm

1

0.5
LC = E = 0.01 mm

zero error = 0.50 - 0.45 = -0.05
Thickness = (0.5 + 25 x 0.01) + 0.05
= 0.5+ 0.25 + 0.05

= 0.8 mm

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 :

B D
A C
(1) turn right (2) go straight
(3) turn left and right altemately. (4) turn left.
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The radius towards the left side of O is smaller. Thus system turns towards left.
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88.

88.

Sol.

89.

89.

Sol.

If a, b, ¢, d are inputs to a gate and x is its output, then, as per the following time graph, the gate
is :

x _|
(1) AND (2) OR (3) NAND (4) NOT
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0|0(0|0|0O
0/0(0f1]|1

When any input is one output is one hence the gate is ‘OR’ gate

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

__B __P __P 1_1
(1)a_1_B (2)a—1+B (3)a_1+[32 (4)G_B+1
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wrong 1
wrong 3
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90. A satellite is revolving in a circular orbit at a height 'h' from the earth's surface (radius of 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.)

(1) JgR (2) JgR /2 (3) JoR(v2-1) (4) J2gR
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(1) JoR (2) JgR/2 (3) JOR(vV2-1) (4) 2gR
3

Sol.
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2GM
vV, = ‘/T = J20R

Ve
voz\E

Therefore increase in orbital velocity = (ﬁ—l) JRg
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