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ALLEN

TOPIC : Rotational Motion

PART A - PHYSICS

1.  The moment of inertia about an axis normal to the | 1.  HHM Z&HM % A MUl & T o AT
plane and passing through the centre of gravity g o hg U7 EI%W&&?@W:WW
will be maximum for which of the following 1 A 3Tfhad ¥ :-
bodies of the same mass :- (1) ‘a B =t CRIEDN et T
(1) A disc of radius ‘a’ Q) ‘B & wed #

(2) A ring of radius ‘a’ 5ot
‘2 9
(3) A square of side 2a’ (3) 22" o
(4) A square made by four rods of length ‘2a’ (4) =R B (T FT AWAE 2a°) o 1 A

2. For a rigid body made of total N particles each of | 2. N Ul (4% 1 §FHH m) ¥ 9 §¢ fIve =1 fhdt e
mass m, the radius of gyration about a given axis T4 318 & 9fid@: 91 (radius of gyration)
equals to :- -

(1) root mean square values of the distance of the (1) =A™ aaﬁmwﬁ@?ﬁw sivga o7 e
constituent particles from the given axis 9 (R {

(2) distance of any of the constituent particle from kS (Root mean square values)
the given axis (2)1%'3‘1’3 ST&JQWWW@@

(3) mean of the distance of the constituent (3) ™ ﬂ%@ﬂﬁﬁﬁﬁWW(Mean)
particles from the given axis - 3 T o .

(4) harmonic mean of the distance of constituent (4) fe= A& | | Q *TE
particles from the given axis. H1#A (Harmonic mean)

3.  What will be the radius of gyration for a solid | 3.  Teh 319 it S en! 5o amen HieX €, 1 3 =19 &
sphere about a diameter whose radius is half WWWWW .
meter :-

(1) 1 2) 1
1 1 = /=
1 L 2 72
M 57 @ 7
d L ® % @ 7=
3 5 @ o V5 Jio

4. A wheel is rolling along the ground with a speed | 4. T 9fgd Y W 2m/s & T | gk @l HRIPED
2m/s. The magnitude of its velocity of the points e =T B S R R S T R
at the extremities of the horizontal diameter of the '
wheel is equal to :-

(1) 210 m/s ) 2+/3 m/s
(1) 210 /s ) 243 m/s
(3) 242 m/s (4) 2 m/s (3) 242 m/s (4) 2 m/s
‘ NURTURE TEST SERIES/JOINT PACKAGE COURSE/JEE(Main)/29-09-2019
0999DJM210119006 SPACE FOR ROUGH WORK / T& T & faq e FTS/Page 1/20



ALLE

A particle is moving along a straight line parallel
to x-axis with constant velocity. Its angular
momentum about the origin :-

(1) decreases with time

(2) increases with time

(3) remains constant

(4) is zero

A solid sphere of mass m rolls down an inclined
plane without slipping from rest at the top of the
inclined plane. The linear speed of the sphere at
the bottom of the inclined plane is v. The kinetic
energy of the sphere at the bottom is :-

ol I
()2mv ()3mv

N o Lo
()SmV ()IOmV

Moment of inertia of a square plate of mass M and
side ¢ w.r.t. an axis passing through one of the
vertex and perpendicular to its plane is:

lmfz 24m/42
(D) 6 (2) 3
3m/@2 42m/@2
3) 3 4) 3

If the system is in equilibrium in both the cases
then value of m is :

le—/—ple—/,—p|

16 kgl__—l

(b)

5

Teh 0T x-3AY & Y TAR el Yo § faa
3 | wfqam g1 ga fag & afiq: s\ Sivia
T -

(1) 99 & Y ¥ ¥

(2) I99 & T wedl §

(3) Fraa wa ®

4 AT

m TSTHM 1 Teh 3 Tied foh et 3T aat W T fraat

TN foRmmaEen ¥ qot & s F e T 1 3T aa i
Tl IR Tl o1 X o v B | deft R el § Tfast St
BT -

l 2 é 2
(1) 2mv 2) 3 mv

% 2 l 2
3) 5 mv 4) 10 mv

M S AT ( TS hi Teh AR @ie oh1 fohdll Teh
STl AR : et o T 37eT o Wy S STl ATl

| m/? 5 4m/?
(D) 6 (2) 3

m/? 2m/?
3) 3 4) 3

Tfe S fearfaai § fFrera wrerereen | 4 m 1 HH 2I-

(b)

(D10kg (2)6kg (3)8kg (4) 12kg (D 10kg (2 6ke () 8kg (1) 12 kg
‘ TARGET : JEE(Main) 2021/29-09-2019
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ALLEN

9. A solid sphere of mass m is lying at rest on a rough | 9, m SFHT 1 Teh 34 el fohdll FEgk Sfas gt ) faam
Eorizontal l?urface. "l(;he c;)effi;ient F)f fric;icl)ln ¥ el o gag & T T W u RIS ACARCR
etween the ground and sphere is p.. e e S A R
maximum value of F, So that the sphere will not
slip, is equal to :
F
F
7 4 S U (D Zumg (2) iumg 3) éumg “4) Zumg
(1) gumg (2) Zumg (3) —Hmg (4) —Hmg 5 7 7 2

10. ABC is a right angled triangular plate of uniform | 10. ABC T&HTHM HIZS 1 GHHIT YR =i 2l
thickness Il, I2 and 13 are. moment of ine'rtia about 11’ Iz qon 13 AB, BC 9 AC & drd& EET W T
AB, B.C and A.C re.spectlvely. Then which of the T Y,
following relation is correct ?

A A

B A C B A C
MHL=1L=1 @AL>1>1 MHL=L=1 @AL>1>1
G L<L < @DHL>1>1, B L<L <1 @DL>I>1,

11. A particle of mass 2kg is moving with velocity of | 11. 2 fuT SHEM T Tk & 2m/sec o o § T &N
2m/sec on straight line y = 2x + 1. Its angular y=2x+1% ﬂ%mnﬁrm%a‘rw fag & wme
momentum about origin is : THHT HIVTF HolT BhTl-

(1) 85 units (1) 85 units
(2) 0.8/5 units (2) 0.8/5 units
3) 4\/5 units 3) 4\/5 units
(4) 0.4+/5 units (4) 0.4+/5 units

12. Two identical discs are moving with the same | 12, < UHEHM HhdF THM Tias SHoit § 7Tfd HT B | Th
kinetic energy. One rolls and the other slides. The W%amqgﬁﬁma?ﬁ%ﬁ[gqaﬁwmgﬂqmm
ratio of their speeds is :- A.G

H1:1 (2) v2:43
(11 2) V2:3
(3)2:1 4)1:2
B32:1 @1:2
‘ NURTURE TEST SERIES/JOINT PACKAGE COURSE/JEE(Main)/29-09-2019
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13.

14.

15.

16.

17.

ALLEN

A wheel of radius R rolls on the ground with a
uniform velocity v . The relative acceleration of
the top most point of the wheel with respect to the
bottom most point is :-

n Y 5 2V
M @
5 N
3) o )

A ladder of length ¢ and mass m is placed against
a smooth vertical wall but the ground is not
smooth. Coefficient of friction between the ground
and the ladder is p. The angle 6 with ground at
which the ladder will stay in equilibrium is :

(1) 6 = tan™'(p) (2) 6 = tan"'(2p)
(3) 0 = tan"'(W2) (4) 0 = tan"'(1/2p)

A string is wrapped around a cylinder of mass M.
One end of the string is held and the cylinder is
released from rest then acceleration of the cylinder
is :-

[
U

2g
() 3

L —1—
~—_

2) g (3) g/3 4 g2

Two circular discs are of same thickness and of
same material. The diameter of A is twice of B.
The ratio of moment of inertia of A and B is :-

Mms:1 »4:1 B3)16:1 @D2:1

A door 1.6m wide requires a force of 1IN to be
applied at the free end to open or close it. The force
that is required at a point 0.4m distant from the

hinges for opening or closing the door is :-

13.

14.

15.

16.

17.

R 531 %1 T 9hT &0ac T THEHAH a7 v § deF
@I | = o Seaan fag o1 Frreram fag & dier =R
1 A M-

y n
()R ()R
N PN
()2R ()R

{ TS TAT m ST 1 Hiet bl feehl Heafer <ar
& TR TN 741 & T et Tk =i 81 afE ddt
R o HE O 0N % o e 1 Eae | i
0 BN Safeh TG TrERen § a-

(1) 6 = tan™'(p) (2) 6 = tan"'(2p)

(3) 0 = tan"'(W2) (4) 6 = tan"'(1/2p)

Teh T 1 9o & 91 0% o T § | T & Th
IR 1 Iehg Y St o1 Forme & gt feman < 8t e
T RO BT-

[
U

2g
() 3

L ——
~—_

2) g (3) g/3 4 g2

T IR =l THM HeTE Y & e TuH verd i ¥ |
IfE Tl A 1A, B &AM HI A A A 9B
& ST AT HT ST FM-

H8:1 (4:1 (B3)16:1 H2:1
ek SISl foraeh! AIgTE 1.6 T §, 1 ©ied 9 98 i
& foru gt foR T 1N oIt &6 STragehal 81t € | 4 e
Fesil 9 (frafed R 9) 0.4 HieX &1 g8 W AR
o S @ Wier 9 a9 3 & fole eTevash o 2rm-

(1) 1.2 N (2) 3.6 N () 1.2 N (2) 3.6 N

(3) 2.4 N (4) 4N (3) 24N (4) 4N
‘ TARGET : JEE(Main) 2021/29-09-2019 ‘
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18. A circular platform is mounted on a frictionless | 18, T FATHR HAHh< W UIA: THUEM SHeafeR g W
vertical axle passing through centre. Its radius g % fou @ 21 = = oA R = 2 Hew qen
R = 2m and moment of inertia about the axis is Hﬁ@ﬂﬁ?&mw 200 FRTT-He? 3| 72 g
200 kg-m?. It is initially at rest. A 50 kg man stands . .
s Y oUs # fomrereen W B | 79 &1 9Rfa )T 50 fRmgeme
on the edge of platform and begins to walk along
the edge at speed of 1m/sec relative to the ground. T oAl HXdC $@&T Im/ sec & e E.“ [
Time taken by the man to complete one revolution AN T | TR T HA T T FFhRT Tﬁ HTTH T
is:- THA B
i i
(1) 2m sec ) ESSC (1) 2w sec 2) ESSC
3n 3n
(3) m sec “4) ?sec (3) m sec “4) ?sec
19. A hot solid sphere is rotating about a diameter at | 19, T TH 319 el woaﬁvﬁqaﬂﬁamagﬁg{zguﬁa;{
an angular velocity ). If it cools so that its radius wE W&%W@W%WWWW%W
1 . . : 1
reduces to of its original value, its angular F — TF T2, T TR HIUNT TR -
n ’ '
velocity becomes :-
o 0, Hne, @2 @3 @ e
0 a1 2
Hme, @7 G @ 0 n n 0
20. Moment of inertia of a uniform circular disc about | 20. T THEY R Fehdl hl T STH & AL T
its diameter is I. Its moment of inertia about an axis AT | %, qd s9hT gt & fohat 1%@ q 1 STl de
parallel to its plane and passing through a point Th T o UK 3787 & HU TR TScd e,quLuf
on its rim will be :- BN :-
(1) 31 (2) 41 (1) 31 (2) 41
(3) 51 (4) 61 (3) 51 (4) 61
21. A thin wire of length / and mass m is bent in the | 21. TSHM m T TS [ ATl Th Tael dR Th T
form of a semicircle. The moment of inertia about Y H AIS A 81 dR S Tk f @ TSR §8 39 ad
an axis perpendicular to its plane and passing 3 e A & 9 SeE W% .
through the end of the wire is:- .
ml?
I 1) — 2) 2m/?
(1) mT (2) 2mp? M= (2) 2m
2 2
mi? 2mi? m/ 2ml
. 3) — 4
(3) “4) =3 3) 3 Ol
‘ NURTURE TEST SERIES/JOINT PACKAGE COURSE/JEE(Main)/29-09-2019
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22,

23.

24.

ALLEN

Three particles each of mass m are placed at the

corners of equilateral triangle of side /

\
S ! o K2

¢

Which of the following is/are correct ?

(1) Moment of inertia about axis 'l' is Zml2

(2) Moment of inertia about axis 2'is Zml2

(3) Moment of inertia about an axis passing
through one corner and perpendicular to the
plane is 2m/?

(4) All of these

Two rods of equal lengths(/) and equal mass m are

kept along x and y-axis respectively such that their

centre of mass lie at origin. The moment of inertia

about an line y = x, is :-

m/? mi?
1) — 2) ——
(D 3 () 2
2
3) = (4) None of these

12
The angular velocity of a body changes from
o, to ®, without applying a torque but by changing
the moment of inertia about its axis of rotation. The

ratio of its corresponding radii of gyration is :-
D) o, : o, (2) (o, 4o,
3) o, : o (4) o, o,

22. [ Y[ST 9Tl GHATE TS & i S 98 m §THM & i
H G §

\
S ! o K2

i€

= & | FFE/EAY $99 9 % ?

(1) 37181 '1' = TTIeT STScal SATeol %mz2 )

(2) 3181 '2' & WIE SIS S0 %mz2

(3) T I § TSI g a1 qcl o oTroa 38 o |rae
Trl?st_cfalTELUTZmlz%
(4) 9 T |eft
23. B o9H ¥ YAS T THEHE m a1 TAE (/) A
T B x AT y AeT T ST 3H YRR & I ©
fF 3% TN o5 g9 fog W w®d §1 W @
y=x3%qﬁ_d:3|?ac_°[3ﬂ€£”f%:f"ﬂ:—

ml’ ml’
(1) KN 2) e
ml’ .
(3) BTl (4) Soed B T &1 74 |

24, Tmdlo%g 1RO S fo1 SrATeol TR Ui H[UMH 31
& HE ST Sl aREfid F R o, ¥ o, AT,
A 39 T aRymor e 1 ST © -

M) o, : o, @) o, o,
3, o @) o, o,

TARGET : JEE(Main) 2021/29-09-2019
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ALLEN
25. A rigid lamina is rotating about an axis passing | 25, Ue g fefeefl sl 39 dc1 o arrsrerq qell fog O | B

perpendicular to its plane through point O as W@aaﬁqﬁﬁ:WWW%l fogA®
shown in figure. The angular velocity of point B Trie forg B w1 Ivh 3 &
w.r.t. Ais

o=10rad/s
o=10rad/s
(1) 10 rad/s (2) 8 rad/s
(1) 10 rad/s (2) 8 rad/s
(3) 6 rad/s 40 (3) 6 rad/s 4)0
26. A slender uniform rod of mass M and length 7 is | 26. T EHHAM M Ud TG / i Uelell T Ueh THM S 1 Th
pivoted at one end so that it can rotate in a vertical f ?W%mﬁﬁ R eD et goe ﬁ‘acg:[ S

plane (see figure). There is negligible friction at
the pivot. The free end is held vertically above

(Tt @) | ot 1 w0 709 T B & g TR A

the pivot and then =z i % SR e z
released. The angular TEH Big fean S
acceleration of the HESEEER: R 0
rod when it makes an 0 Fra Faa
angle 6 with the . >
vertical is : X IRESiC R *
3g
(1) ; cosO (2) cose (3) sm9(4) —sm9 (1 2 0059(2) 0059(3) sm9(4) —sm9
27. In the following flgure r, and r, are 5 cm and | 27. ﬁlﬂﬁﬂﬂrl 3ﬂ'{r2 FLT: 5 T 9 30 I 1 A ufew
30 cm respectively. If the moment of inertia of FIET WELUT 5100 fer—+ 1 | THHT HI0M wo
the wheel is 5100 kg-m2 then its angular ’
acceleration will be :- GRS
10N 10N
12N 12N
ON 9N
_4 2 -3 2
(1) 107 rad/s2 ) 1073 rad/s2 (1) 10" rad/s (2) 107 rad/s
(3) 1072 rad/s* (4) 107" rad/s? (3) 107 rad/s* (4) 107! rad/s?

\ NURTURE TEST SERIES/JOINT PACKAGE COURSE/JEE(Main)/29-09-2019
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28.

29.

30.

ALLEN

A disc of the radius R is confined to roll without
slipping at A and B. If the plates have the velocities
v and 2v as shown, the angular velocity of the disc
is

2ve— ]

| | = Y

v ) ) 3v .
(1) R Anticlockwise (2) R Clockwise
A\

. . v .
3) R Anticlockwise (4) R Clockwise

Figure shows a smooth inclined plane of
inclination 6 fixed in a car. A sphere is set in
pure rolling on the incline. For what value of ‘a’
(the acceleration of car in horizontal direction)

the sphere will continue pure rolling?

(1) g cos 0
(2) g sin O

(3) g cot 0 0 egg

(4) g tan O

A solid sphere is under pure rolling on a rough

fixed incline plane of angle 6. Choose the correct

options if only contact forces and gravity are
acting:

(1) Frictional force will be down the incline if
sphere rolls up the incline and it will be up the
incline if sphere rolls down the incline.

(2) Frictional force will be down the incline
whether spheres rolls up the incline or down
the incline

(3) Frictional force and acceleration of the body
will increase with the increase in angle of
incline plane

(4) Velocity and acceleration of the point of
contact of sphere with incline will be zero
during the motion.

f—

28.

29.

30.

R <41 &1 Tk =hdl bl A @91 B TR foT1 fReet qeeh
& fordt ames fopan S 1 fe Fersmgar @il & ot v aen
2v B, T el ST HIONT AT BT -

2ve—

3
(1)%%

\%
() 5g ™ o
Teh R H Teera 7 o1 @ =1 forern &7a 7t fagan

feerd ¥ 1 70 961 W T T D Y Al T § @ T
Tl a s e 9 & ford viren 35 et i e @m

(&fst fen # &R 1 @RI 2 ®) 2

(1) g cos 0

(2) g sin 0 @
(3) g cot O H Ogg

(4) g tan O

T 39 TN, O 10T alel Toh FEeR FReE 1a-ad | IS

AT T A2 T&l | AT 7@ FHofet Hoh sfet o T &

T B A W e

(1) AfE TieT Ta-Te1 TSI hT 3R & T8l al e
e A T SR T a1 A Tel 1< i 3R qeh
T2 Al TS0 9 SR T SR A |

(2) Tt =R Tl TR SR sh SR ek 21 =1 shi 37,
U I 1 T AR T

(3) TTA-Tq & HI 1 T F T FYUE 1 &R0 F S0
e ST S |

(4) I = SR, TA-TA & WY TS & 9 foreg 1 a7
9 &0 S Y B |

TARGET : JEE(Main) 2021/29-09-2019 ‘
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TOPIC : Organic Nomenclature, Basic principles of practical organic chemistry & State of matter (Gaseous state)

PART B - CHEMISTRY

31. Which of the following statement is correct about | 31. T&& 73 ifies & fau fr=fafed & ¥ Fw Fom T
the given compound :- T
¢ ¢
C_(Ij_(j:c C—(Ii—C=C
C C
(1) Given compound has 4, primary carbon and (1) e 7 3ifirs § 4, marfas w16+ 3R T oo
'1' secondary hydrogen ECE R RS
(2) Given compound has 11 primary hydrogen (2) fear T Sifires 1.1 WA BESH lfeh ig o
but no tertiary carbon WW:@%
(3) Given compound has 'l"' quarternary carbon (3)]%&@%{2?'1‘?‘@%5%@?3% 2"'sp? TehRfkd
and two 'sp? hybridized carbon EIERE]
(4) All of these @ fe ™ wsft v €1
32.  Which of the following compound is homologue | 32. 7= # ¥ ®i=an Aftes CH,~CH,~NH, T F9sTa
of given compound CHB—CHZ—I'\'IH2 :- T -
(1) CH,~CH,-NH-CH, (1) CH,~CH,-NH-CH,
i i
(2) CHs_N_CHs (2) CHs_N_CHs
CH, ¢H
|
(3) CH,-N-CH, (3) CH,-IN—CH,
(4) CH,~CH,~CH,-NH, (4) CH,~CH,-CH,-NH,
33.  Which of the following has both olefinic and | 33. =8 S difte 4 <A afel e wd aesfas
acetylinic bond :- Y -
I i
(1) CH,~CH,~C-CH,-C=N (1) CH,~CH,~C—CH,~C=N
(2) CH,;=CH-CH,~C=N (2) CH,=CH-CH,-C=N
I (||)
(3) HC=C-CH,-C-CH, (3) HC=C-CH,-C-CH,
Q 0
I
(4) CH=CH-CH,-C=C-C-CH, (4) CH,=CH-CH,~C=C-C—CH,
‘ NURTURE TEST SERIES/JOINT PACKAGE COURSE/JEE(Main)/29-09-2019
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34. Which of the following compound has only 2° | 34. 1= # /a1 ik & shat 2° FESH 1T :-
hydrogen :-
CH;
Qe
D ) (@)
CH CH,
T e
3 @F O ) ©/ ) @
OH CH,-CH,-OH OH CH,-CH,-OH
s w( ) o) s w( ) o)
True statement for the above compounds is :- fed 1 Aifiter & fTT TR FEA T -
(1) (a) is phenol while (b) is alcohol (1) (a) AT SEf (b) Toohledd &
(2) Both (a) & (b) are primary alcohol (2) (a) 3R (b) ST TufHF Tehled ©
(3) (a) is primary & (b) is secondary alcohol (3) (a) Wfih TEhed AR (b) f5foae T §
(4) (a) is secondary & (b) is primary alcohol (4) (a) Tefias ke iR (b) Wafie Tehiea ©
36. Derived name of B-Butylene is :- 36. [-Butylene ‘OI'TIE‘KCI:HTH%\ -
(1) Symmetrical dimethyl ethylene (1) Symmetrical dimethyl ethylene
(2) Unsymmetrical dimethyl ethylene (2) Unsymmetrical dimethyl ethylene
(3) Elhyl ethylene (3) Elhyl ethylene
(4) Symmetrical dimethyl acetylene (4) Symmetrical dimethyl acetylene
37. Derived name of ter-Butyl alcohol is :- 37. ter-Butyl alcohol =T Fcd— THE -
(1) Trimethyl methanol (1) Trimethyl methanol
(2) Trimethyl methyl alcohol (2) Trimethyl methyl alcohol
(3) Trimethyl carbinol (3) Trimethyl carbinol
(4) Ter-Butyl carbinol (4) Ter-Butyl carbinol
i i
CH,=CH-C CH,=CH-C
38. Common name of i >0 is - 38. i >0 e T AfiTek A A R -
CH3—HC:CH—ﬁI CHs—HC=CH—ﬁI
0 0
(1) Crotonic anhydride (1) I TSRS
(2) Acrylic anhydride (2) ThTEfeTeh TTRIEgES
(3) Crotonic acrylic anhydride (3) I ThIsfelsh TRIESES
(4) Acrylic crotonic anhydride (4) TehTsfeTeh hIih TTRESRS
39. Number of Hetero atom in the given compound : | 39, AT AHH (Hetero cyclic) T Hetero-IHTY] i T&
0) 0)
CH, CH,
HN | HN |
0) N OJ\N
kll (Thymine) kll (Thymine)
12 @3 31 “ 4 12 @3 31 @ 4
‘ TARGET : JEE(Main) 2021/29-09-2019
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40. Structural formula of isopropyl isobutyrate is :- 40. isopropyl isobutyrate T T T
(1) CH,—CH,-CH,- I(li—O—(ITH—CH3 (1) CH,~CH,-CH - I(li—O—(ITH—CH3
CH, CH,
2) CHs—(liH—ﬁ—ﬁ—CHz—CHZ—CHs ) CHs—(liH—ﬁ—ﬁ—CHz—CHZ—CHs
CH, O CH, O
3) CH3—(|3H—ﬁ—§—(|3H—CH3 3) CHs—(liH—ﬁ—ﬁ—(l?H—CHs
CH, 0 CH, CH, 0 CH,
Gr g g
4) CHs—CH—CHz—ﬁ—CH—CHz 4) CHs—CH—CHz—ﬁ—CH—CHs
0 0
41. Correct IUPAC name of given compound 41. fe3 73 Iiffes =1 IUPACTH ®
(lll (lll
CH3—CH2—CH2—CH2—(|3H—OH CH3—CH2—CH2—CH2—(|3H—OH
CH, CH,
(1) 4—chloro—1-methylpentane—1—ol (1) 4-FAR- 1B T=A- -3
(2) 5-chlorohexan—2—-ol (2) S5—FARREHA-2—3TA
(3) 2—chlorohexan—5-ol (3) 2—FAREHA-5-3ATA
(4) 2—chlorohexan—2-ol (4) 2-FARGHIT-2—3TeA
42. The number of carbon atom in parent carbon chain | 42. &3 T & Yo (A FH1eA @A H HTaH
in given compound &g
| |
CHs—(liH—C—C—C—OH CHs—(liH—C—C—C—OH
CH,-CH, CH,-CH,
1) 6 @5 33 @7 1) 6 @5 33 @7
43. TUPAC name of given compound 43. g3 T 3ifie &1 IUPAC =4 fere
CH,—CH-C—0-C_cH-cn I I
D e R CHs—CH—C—O—C—(I?H—CHs
¢l Cl
(1) 1-Phenyl propanoic—1-chloro propanoic—
anhydride (1) 1-FFAEd groAEs— - FRgaEh-TTREgRe
(2) 1,2—Chloro phenyl propanoic—anhydride (2) 1,2-FAR fREa g TRiEeEs
(3) 2-Chloro propanoic—2—phenyl propanoic (3) 2-FAR WiAEeh-—2—fthTEe TriFes TS
anhydride '
4) 1-IRI 3ATEA Tgeh—2—fhTget 3amea WIoHg e
(4) 1-Chloro ethyl propanoic—2—phenyl ethyl @ ? ?
propanoic anhydride
‘ NURTURE TEST SERIES/JOINT PACKAGE COURSE/JEE(Main)/29-09-2019 ‘
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Cl O
CHs—C—(lfH—CH2 - g—H
Given compound has TUPAC name
(1) 3—chloro—4-oxopentanal
(2) 4—formyl-3—chlorobutan—2-one
(3) 3—chloropentane—1,4—dione

(4) Chloropentanedione
A—CHZ —CH, - CH, and

CH,- CH, ¥~
(1) Metamers

45.

(2) Chain isomers
(3) Functional isomers
(4) Position isomers

46. The IUPAC name of given compound

Br
Cl

(1) 3-bromo—2—chlorocyclohex—1-ene

(2) 1-chloro—-2-bromocyclohex—1-ene

(3) 6-Bromo-1-chlorocyclohex—1-ene

(4) 2-Bromo-1-chlorocyclohex—1-ene

47. Gives IUPAC name of the given compound
CHs_(le —l(lj—O - C,H;

Cl
(1) Methyl-2—chloropropanoate

(2) Chloro ethyl propanoate
(3) Ethyl-2—chloro propanoate
(4) Ethyl-2—chloro propane carboxylate

ALLEN

45.

46.

47.

{ I
CH,~-C-CH-CH,-C-H
e 73 <Aifires 1 ITUPAC M ©1

(1) 3-FAR—4—ATFard T

(2) 4-FifHA-3-FARH A2
(3) 3-FARGeA-1,4-2E 31

(4) AR T ST

A—CHZ ~CH, - CH, ¥R

amﬁ%:—

CH, - CH,
(1) TEATEIa

(2) et FHEEd

(3) forarcas gHEI

(4) feafa gamEea

&3 73 AifiTek %1 IUPAC T ©

Br
Cl

(1) 332 FARIATEFA -1 8
(2) 1-FAR-2—sHraEa 131
(3) 6-HI-]—FARTEFARHFI—1-F7
(4) 2SI - AR HTERATeE -1 -5
<& T <ifiTeR 1 [UPAC = fera

I
CHs—(liH ~C-0-CH,

Cl
(1) A2 FroAe

(2) FAR 3ATEA TS
(3) SATEA-2—FAR TUATE
(4) TATEA-2-FAR YU HTsl T

TARGET : JEE(Main) 2021/29-09-2019
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48. IUPAC name of Qé ~H 48. TUPAC - feren QJJ: ~H
OH OH
(1) 2-Hydroxy cyclohexane carbaldehyde (1) 2RI TTEFeHIT HIHCSTEE
(2) 2-Formylcyclohexanol (2) 2Tt Argaciiea-iel
(3) 1-Formyl-2-hydroxycyclohexane (3) |- 2T ATsaRaileara
(4) 2-Hydroxycyclohexanol @) 2—%@3@1 TSl ST
Br ﬁ Br ﬁ
49. [IUPAC name of CHs—(|?:C—C—OH 49. ITUPAC 7™ farei CH3—(|?:C—C—OH
e e
(1) 3-Bromo—2—methylbutanoic acid (1) 3—siHI-2-Hfae Sgeigeh ot
(2) 3-Bromo—2—methylbut—2—enoic acid (2) 3-sHI-2-AfaaTege-2-3I5h 378
(3) 2-Bromo—3—methylbut-3—enoic acid (3) 2-9HI-3-AfaaTee-3-3I5h 378
(4) 2-Bromo—3—methylbut—2—enoic acid (4) 2-9HI-3-Afaaege-2-35s 3T+
OH OH
CH,-CH = CH-CH, CH,-CH = CH-CH,
50. IUPAC name of 50. IUPAC 9 feren
(1) 4-Phenylbut-2—en—1-ol (1) 4—&5[3?15{6—2—3&:[—1—34?{
(2) 1-Phenylbut-2-en—4-ol ) 1—%@%—2—@?—4—%
(3) 1-Hydroxy—4—phenyl-but—2—ene (3) |-TESfFI—4-hAa-F-2-37
(4) 4-Phenyl-1-hydroxybut—2—ene (4) 4—Ha-1-TES 23
51. Total number of ¢ bond in given compound and | 51. f&& T Aifires # FHA ¢ 94 I & 3R C, e H
the hybridisation state of C, carbon respectively :- HhHTT ST HH: §
1 2 1 2
CH,—-N=C=0 CH,—N=C=0
(1) 60, sp? (2) 50, sp? (1) 60, sp? (2) 50, sp?
3) 50, sp 4) 606, sp 3) 50, sp 4) 60, sp
52. Total number of ¢ and 7 bond in given compound | 52. e e § EaSl a1 (o) AR 7 S HT GBS -
H-C=C~,. . ~C=C-H H-C=C~,. . ~C=C-H
n-c=c~“"“Nc=cn n-c=c~“"“Nc=cn
(1) 190, 9= (2) 90, 197 (1) 190, 9= (2) 90, 197
(3) 8o, 8n (4) 130, 9= (3) 8o, 8 (4) 130, 9=
‘ NURTURE TEST SERIES/JOINT PACKAGE COURSE/JEE(Main)/29-09-2019
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53.

54.

55.

56.

ALLEN
53.

A 2.4L cylinder of oxygen at 1 atm and 273 K is
found to develop a leakage. When the leakage
was plugged the pressure dropped to 570 mm of
Hg. The number of moles of gas that escaped will

be :-

(1) 0.025 (2) 0.050

(3) 0.075 (4) 0.09

At 0°C and one atm pressure, a gas occupies
100 cc. If the pressure is increased to one and a
half-time and temperature is increased by
one-third of absolute temperature, then final

volume of the gas will be :-

(1) 80 cc (2) 88.9 cc

(3) 66.7 cc (4) 100 cc

An ideal gaseous mixture of ehtane (C,H,) and
ethene (C,H,) occupies 28 litre at 1 atm and 273K.
The mixture reacts completely with 128 gm O, to
produce CO, and H,O. Mole fraction at C,H, in
the mixture is :-
(1) 0.6 2)04
3) 0.5 4) 0.8

A weather ballon is inflated with helium. The
ballon has a volume of 100 m?® and it must be
inflated to a pressure of 0.10 atm. If 50 L gas
cylinders of helium at a pressure of 100 atm are

used, how many cylinders are needed ? Assume

that the temperature is constant :-

54.

55.

56.

1 sTgHved S« do1 273 K dr9 o SArFfS %
2.24 wfrex & fafeet ® ueh efiehst a2 forgeh o

e 1 g et 570 feft Hg 17T | 9eii (escape)

T ot Tl o el i HeT -
(1) 0.025 (2) 0.050
(3) 0.075 (4) 0.09

0°C 71 | IHYSE <16 TR Tk 19 <1 371 100 ce
I <T@ 1.5 T 9@ f<a1 S qe a9 $9eh 9HdTd i

1/3 = fen S < 19 1 A &
(1) 80 cc (2) 88.9 cc
(3) 66.7 cc (4) 100 cc

1 AHTST T q1 273 K 19 91 T8 (C,H, ) e ueid
(C,H, & us eyl el fago w1 sfraad
28 wftex &1 s 128 Tm O, & el qurd: fohan Fieh
CO, e H,0 a1 51 fasmr # C,H, &1 Hiet 9911 @ :-

(1) 0.6 (2) 0.4

(3) 0.5 4) 0.8

HEH 1 SAFHI 3 aTel Tk &R Sl He §RT Gl
T B TEEAR HT MITT 100 m3 T T THRT
0.10 STIAUSH TTel dh | 1 § 9 38 97 & e
He % 50 Ti1ex ST ot faferet w2inT fond s fSrent
T 100 SYEvES ¥, @ fohaw fafaei & stagasan
BTt ? A ATy feer -

(12 2 3
(D)2 2 3
34 @1
(3)4 41
| TARGET : JEE(Main) 2021/29-09-2019
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57. Two inflated ballons I and II (thin skin) having | 57. <I%el TR [ AT I (YT TTER0T) 1 STRIAT ShHsT:
volume 600 mL and 1500 mL at 300 mL K are 600 fheft qem 1500 fieft 1 a9 300K & e 3%
taken as shown in diagram. If maximum volume ﬁaawmw% TR 2 STl eI ohi STfehad
of inner and outer balloons are 800 mL and gryifad STEde %A 800 el qen 1800 faeft 71
1800 mL respectively then find the balloon which %ﬁi—aﬁinﬁmﬁmﬁﬂ—wwmm?
will burst first on gradual heating :-

/ D Inner balloon
g
/ /J» Outer balloon
/4
2
(1) inner balloon (2) outer balloon D ) I (2) ST E.
(3) both simultaneously (4) unpredictable (3) Tl T -E (4) ST T fepanm ST Hehal

58. At what temperature will most probable speed of | 58. &AM WEESHEA S0 CnH2n_2¢f§?ﬁ'€[W3ﬁ

Lhe rlnolecules. O(f: I—tIhe SbeC(;lnd membe;lr 0; Ffaehad =Tt (Most probable speed) 527°C W SO,
omologous series C H, _, be the same as that o N
YTTIehaH =Tel s sIs B ?
SO, at 527°C :- T il
(3) 227°C (4) None of these (3) 227°C (4) 378 & HTE T

59. Calculate relative rate of effusion of O, to CH, | 59. T& & H 3 : 2 & ToIHM 3TJ0rd H O, den CH4F1°ITI'<’3I°f
through a container containing O2 and CH4 in gl 023941 CH4‘°|ﬁ WWWUTWWS{{W%:—
3 : 2 mass ratio :- 5 3

32
32 3 @O — 2
(1 == @ 4 w2
4 42
3
3 Q3 ¢
3) 7= (4) none of these 3 22 (4) T qHE T
242
PV PV .

60. Consider the equation Z:ﬁ' Which of the | 60. FHHIT Zzﬁ & wed H wd Fo E:
following statements is correct ? (1) 59 Z > 1, arfass TG o1 smeyt 19 &t o |
(1) When Z > 1, real gases are easier to compress T § Tifed fren < S £
) 3\1]?11’ th; ld‘;al gals t L easil (2) & Z = 1, Srafae 19 S § wdifed 3

en Z = 1, real gases get compressed easily . .
(3) When Z > 1, real gases are difficult to compress G)vEZ>1, Hiik gl
(4) When Z = 1, real gases are difficult to compress (4) ¥ Z = 1, aredfersh i 51 gt Hic ¢
‘ NURTURE TEST SERIES/JOINT PACKAGE COURSE/JEE(Main)/29-09-2019 ‘
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TOPIC : Sequences and Series.

PART C - MATHEMATICS

61.

62.

63.

64.

65.

66.

If ap,a5,..e.... ayy are in AP and
a; + as+ ajg+ a;5 + a5y + ay, = 225 then the
sum of 24 terms of this AP is-

(1) 900 (2) 450

(3) 225 (4) None of these

The number of terms of an A. P. is even ; the sum

of the odd terms is 24, sum of the even terms is

1
30, and the last term exceeds the first by 105 , then

the number of terms in the series is :
(1) 3 (2) 4 (3) 8 45

log, o S+ttt 4o
The value of (0.16) g2‘5[3+32?+ ! ] is :-
(1) 2 )3

(3) 4 (4) None of these

The (m + n)th and (m — n)th terms of a G. P. are
p and q respectively. Then the m™ term of the G.P.
is :-

q m/2n
) p[g}

(3) \p/q

The sum of infinite number of terms of a G.P. is
20 and the sum of their squares is 100. The
common ratio of the G.P. is :-

(1) 1/5 (2) 8/5

(3) 3/5 4)5

If 1, aand p are in A.P. and |, g and p are in G.P.,
then :-

MH1+2a+g2=0
2)1+2a-g2=0
B)l1-2a-g2=0
@1-2a+g2=0

) Jpq

(4) None of these

61.

62.

63.

64.

65.

66.

WWWﬁvﬁal,aZ, ....... Ay @1%1@a1+a5
+a)g+ a5+ ay)+ay, =225 39 At & 24 TSt
T AT T

(1) 900 (2) 450

(3) 225 (4) 3T ¥+ T
et 9. . | vl 1 T g g, faom uei @ 4 24

¥, T TE1 1 A 30 , T St 9e, oW ue @ 10%

e &, O A § U AT T T

(D3 (2) 4 (3) 8 4)5
10g2‘5[%+%4—13+w+oo]

(0.16) 23 HAAT :-

(1) 2 2)3

(3) 4 (4) =79 | FI5 &

fordlt 7. ’;T.?ﬁ(m+n)aﬂ9ﬂ(m—n)aqﬁ'mzp
H%ﬂq%,?ﬁwg q.F maf I T -

m/2n
(1) p@ @ Jpa
(3) \Jp/q (4) 79 9 ®IE &

ot 3171w 1. 51, & U] BT AT 20 T AL S S BT AT
100 &, @ .91 1 HESHUM ¥ :-

(1) 1/5 (2) 8/5

(3) 3/5 45

I L, adMp A FETAML, gap Lo A T
@ -

MH1+2a+g2=0

2)1+2a-g2=0

B)l1-2a-g2=0

@H1-2a+g2=0
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67. If the sum of n terms of an A.P.is 3n2 + 5n and | 67. 3Af f&= |W.&. & n U FT FAT 3n? + 5n q
t, =164, then m = :- t, =164, W m=:-
(1) 26 (2) 27 (1) 26 (2) 27
(3) 28 (4) None of these (3) 28 (4) =TH 9§ *IE 7l
68. If the third term of a G.P. is 4, then the product | 68. 3 .91 1 TEA U 4 ¥, T Yo uf= UGt 1 oG
of the first five terms is :- T -
(1) 4 (2) # (1) 4 2)#
(3) 4 (4) None of these (3) 4 (4) 378 @ &8 T&
69. Ifan AP, the pthtermis gandthe (p + ¢)thterm | 69. fTFH AA FpaAWga(p+ ¢ A WO T ¢ o
is 0. Then the gth term is :- R -
(1) —p ) p (1) -p ) p
G p+q @Dpr-q G)p+gq @Dpr-q
70. IfA=1+r"+r*+ .. uptooo, thenrisequal to- | 70. AR A =1+ r* + 1 + ... o0 Tl Th, Tl r TR
T
A-1 A+l
S @ % a AL o Al
A A
A—l 1/a A_l Ua
3) (T) (4) None of these (3) (T) (4) =95 q B T8
71. Three numbers are in G.P. If we double the middle | 71. Fﬂ?ﬂ'@m ‘J,.’;P T %, Ifg [ ATt T&AT hi ﬂ'ﬂ?ﬂ CX
number, we get an A.P. ; the common ratio of the fean <iw o &8 1.9, T S 7 .51 ST FESTA )
G.P. is equal to :- -
M5+3 @ 3245 ()5 =3 2) 345
3) 342 @) 2243 (3) 3442 @) 2243
72. The first two terms of an infinite G.P. are together | 72. Tt STW‘J,‘;T. % YU T UGl 1AM 3 %HWW‘E’,
equal to 5 and every term is 3 times the sum of 3T 3T atel 9l WSl & AN S 3 THERW%, GLke
all the terms that follow it ; the common ratio of . %1 T8 TIE T :-
the G.P. is :-
1 1
1) % ?) i 3) 3 ) 4 (1) 3 @ 5 (3)3 “4) 4
73. If the pth, gth and rthterms of a G.P. are /, m and | 73. ARCTFR A Fpaf, gaf g, FIM: ¢, mdan
n respectively, then /9" m™P nP™ is :- A (T mP P9 T HA F -
(1 20 Bpqr (4 (mn (11 20 (3pqr (4 (mn
74. 1If A and A, be the two A.M.s between two | 74. A A T A, T T&ASA p 9 q & AA I QAL §, A
numbers p and ¢, then (2 A - A)) (2A, - A)) is 2A -A) QA -A) TR T
equal to:- ()p+q @p-q
(p+q 2)p-gq . .
3) pq (4) None of these 3) pq (4) &7 | =g 7T
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75. A student read common difference of an A.P. as — | 75. T B A 9. 9. 1 WETR 2 & T W —2 ¢ feran qen
2 instead of 2 and got the sum of first 5 terms as T8 38 99m 5 9_1 1 AT -5 I g1 | G| 5 IR Rl
—5. Actual sum of first five terms is :- Tt 4§ -
(1) 25 (2) =25 (3) =35 4) 35 (1) 25 (2) =25 3) -35 4) 35
76. If x,y, z are in A.P., then 3%, 37, 37 are in :- 76. ACx,y,z 9 2. HE @3 3,378 -
(1) A.P. (2) G.P. (L= 2 H QT & ¥
(3) H.P. (4) None 3)% A # (4) T8 § o &
77. 3134328+ ... + 50° equals 77. 313 +32% + ... + 50° TR B
(1) 1409400 (2) 1409000 (1) 1409400 (2) 1409000
(3) 1408400 (4) None (3) 1408400 (4) T T
78. Ifa, b, c € R such that a + b + ¢ = 18 then the | 78. Ifea, b, c e R*ZEIFREfF a+ b +c = 18, @ a?bict
maximum value of a’b’c* is equal to :- 1 AT TH T -
(1) 21933 (2) 21833 (3) 21832 (4) 21932 (1) 21933 (2) 21833 (3) 21832 (4) 21932
79. If a,b,c,d are distinct real numbers such that | 79. Ife a,b,c,d fafy= arxfas T=T 30 YR FAED
(a2+b*+c?)p? — 2(ab+be+ed)p + (bP+c*+d?) < 0, for (a*+b*+c?)p? — 2(ab+bc+cd)p + (b*+c’+d?) < 0,
p € R, then a,b,c,d are in :- PI2E peR & faw, @ a,b,e.d T
(DAP. (2)GP. (3)HP. (4)AG.P. HEAH QTAH QAT HETAT
80. If [a, ||, |c| < 1 and a,b,c are in A.P., let 80. AR |al, ||, |c| < 1TMabe T . H%, 3
S =1+x+x>+ ... o, then S, S, S, are in :- S =1+x+x*+ ... o, @S, S, S, T:-
(1) A.P. (2) G.P. ()9 .8 Q)7 4. |
(3) H.P. (4) None 3T A H (4) FE T&
81. 8+88+888+...... to n terms = 81. 8+88+888+......n Ug =
80 8n 80 .. 8n
(1) 5(10*1—1)—? (D) 21 (10"~1)— 9
(2) 2(10“—1) ) E(10“—1)
81 81
80 8n
(3) G101 G G 10Dy
(4) None of these “4) 39 | &g &
82. If a, b, ¢ are positive real numbers such that | 82. g a, b, ¢ YATHS ATKAOH & T qM abe = 3
abc = 3 then minimum value of a + b + ¢ is equal @ a+ b + ¢ 3T =ATH HH A U :-
© - H3» @3 I @3
(1) 31» 23 (3) zero (4) 343
83. GM of the numbers 4!, 42, 43, 4* ................. qro | 83, 4L 4 4 410 7 TOMT A SR
is :- Ti-
(1) 2! (2)2/5  (3) 2% (4) 411 (1) 2" @25  (3)2° (4) 4"
‘ TARGET : JEE(Main) 2021/29-09-2019
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8s.

86.

87.

88.

89.

90.

ALLEN

If AM and HM of the roots of a quadratic equation

-7 -20
are | and - respectively then that

equation is :-
Hx2+7x+20=0
B)x*+7x+10=0

2Q)x*+7x-10=0

(4) none of these

X 17 x—1 .
If log,2, logs(2" - 3) and log, ?+2 are in

A.P. then the value of x is :-
(H O (2) -1 (3)3 4) 4
If in an A.P., the ratio of the sum of m terms and

2. n? and a is the first term and d the

n terms in m
common difference, then :-

(I)a=2d 2)a=d

3) d =2a (4) None of these

If 'n' AM are inserted between 2 and 38 and if the
sum of resulting series is 200, then 'n' =

(1) 8 2) 10 3) 12 @ 9

The sums of n terms of two arithmatic series are
in the ratio 2n + 3 : 6n + 5, then the ratio of their
13" terms is

(1)53 :155

3)29: 83

If a, b, c are in A.P and
(a+ 2b -c¢)(2b + ¢ — a)(c + a — b) = k abc, then
k=

(1) 4 (2) 2

3)1 (4) None of these

If the third term of an A.P. is 7 and its 7" term is
2 more than three times of its 3™ term, then sum

(2)27:77
4) 31 : 89

of its first 20 terms is -

84.

8s.

86.

87.

88.

89.

90.

Ifg forelt fgema TRt & Heil 1 FHNR T a9

— -20

B |1 Ul [7j q [Tj B I8 T
B -
Hx®>+7x+20=0
B)x2+7x+10=0

2Q)x*+7x-10=0
(4) T8 ¥ AT &

17 .
IS log,2, log,(2* - 3) e 10g5(7+2 lj AR

’ﬁ%ﬁ HETAx FTAA T -

(1) 0 ) -1 (3) 3 4) 4

IfE T TR St H m UG} & ARTRS G n U1 & ARTRA
T 3TTIM m? : n? § T JUH TS a T WieieT=R d 8, o

.(1)a=2d

2)a=d
(3)d =2a (4) 378 | IS TRl
Jfg 2 q41 38 & [ET 'n' YHRR HIEA FTas3 THid & q9aTd
IS Soft ST AT 200 < n =
(1) 8 (2) 10 (3) 12 4) 9
A FHRR SRS n T&T S A T ST 2 + 3 :6n +5 T,
@ 9 13 o ST ST STHTd B
(1) 53 : 155 )27 :77
(3)29 : 83 4) 31 : 89

A a, b, ¢ TARR 07 H A, qeN
(a+2b-c)2b+c—a)c+a—b)=kabc, Tk =
(1) 4 ) 2

3) 1 (4) T8 § 7S T

IfE T TARR S 1 A UG 7 T A1 7 o IS 56k
Ja O & A (third times) § 2 377k & 35 ToH
20 TSt 1 AT -

(1) 228 (2) 74 (1) 228 (2) 74

(3) 740 (4) 1090 (3) 740 (4) 1090
Note : In case of any Correction inthe test paper, please mail to dipcorrections@allen.ac.in within 2 days along with Paper code and Your Form
No.
e : s 39 499 T H 1 Correction 21 A1 421 Paper code T& 3119 Form No. & 919 2 &7 & s1<X dIpcorrections@allen.ac.in T mail
eyl
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Test Pattern

=5 ALLEN/| | DISTANCE LEARNING PROGRAMME || 2ieam)

o o s e (Academic Session : 2019 - 2020) 29-09-2019

JEE(Main) : NURTURE TEST SERIES / JOINT PACKAGE COURSE

( Test Type : Unit Test # 06 )
ANSWER KEY

Que.| 1 2 3 4 5 6 7 8 9 10| 11|12 | 13 [ 14 [ 15| 16 | 17 | 18 | 19 | 20

Ans.| 4 1 4 3 3 4 4 3 4 3 2 2 2 4 1 3 4 1 4 3

Que.l| 21 [ 22 [ 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31 | 32 | 33 | 34 | 35 | 36 | 37 | 38 | 39 | 40

Ans.| 4 4 1 4 1 3 2 1 4 3 4 4 4 3 4 1 3 4 1 3

Que.| 41 | 42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | 50 | 51 | 52 | 53 | 54 | 55 | 56 | 57 | 58 | 59 | 60

Ans.| 2 1 3 1 2 3 3 1 2 1 4 4 1 2 1 1 2 3 2 3

Que.l 61 [ 62 [ 63 [ 64 | 65 | 66 | 67 | 68 | 69 | 70 | 71 | 72 | 73 | 74 | 75 | 76 | 77 | 78 | 79 | 80

Ans.| 1 2 3 2 3 4 2 2 2 3 4 2 1 3 4 2 1 1 2 3

Que.| 81 | 82 | 83 | 84 | 85 | 86 | 87 | 88 | 89 | 90

Ans.| 1 4 1 3 3 3 1 1 1 3

(HINT - SHEET)

Moment of inertia of the rod AB about the point

1
1. I, = ) ma?; L = ma? A L ? P and perpendicular to the length of the rod AB is
2 2
Momentum of inertia of 2a /= m(2a) = ma
. | / ST 3
a thin rectangular lamina

of length 1, breadth b < 28—

and about the point O and perpendicular to the
and mass m

plane of the paper is

about an axis passing through its centre of gravity

. : . ma’ 4
and perpendicular to its plane is T + m(a) = — ma
AB 3
m 7 +b’ For the system consisting four rods as shown in
I= 12 figure
4ma’ B 16ma’

2 2 I, =40,,=4X =
: _ m{w} 2 0= 4l 3 3
square plane 12 3

Thus moment of inertia is maximum for the last
case.

0999DJM210119006 FIS/HS - 1/7
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2. I = Mk?

1 2 - 1 R
K= E X ng o + Emv
)4 - 2
k = ﬁ,herel=zmiri and M = mN
i=1
1 1
= —mv? + —mv? (.. v=Rw)
5 5 5 2
_[mr +mrg A+ +mry,
_\/ mN ’
=™

9. F-f=ma and f=pmg

2 ) 1 2 MR?2 \/E fx R =1
3. =—MR;k=,f—=1/— =R,|—
5 M 5 M 5

4. V=\IV12+V3 = Jvi+v? fXR:%mRZX%jfzgma
— v,
e

=vi2

2
13. a, = 2}:
=272 m/s
S. Since the particle is moving with constant
velocity, let it be v at a distance y from the origin.
Then its angular momentum will be equal to
mvy. Since it is moving parallel to
x-axis, therefore y remains constant and in turn
the angular momentum (mvr) of the particle
remains constant. 14.  For equilibrium
6. The solid sphere reaches the bottom with angular mg = N,
velocity o and linear velocity v. Therefore the
sphere possesses both rotational as well as MN, = N,
translational kinetic energies (K) uN; 0

Taking moments about 0

1 1
— _ — 2 — 2
Ktotal - Kmt + Ktran - 2 lo® + 2 myv N2 ¢/ sin 9 = mgécose

For solid sphere, the moment of inertia about its

axis of rotation is I = ng2

15. [

where m is the mass and R the radius of the \/
sphere.

L—1—
~—1_

FIS/HS - 2/7
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Mg - T = Ma 27. 1, =9%03+10x03-12x 0.05
=27+3-12x5x107
MR*) 9
TR=Ia=|"5 "} =57-06
= 5100 o

16. I=Mr’= p(7tr2t)r2
pt=same,Iocr4
17. t = constant
Fr =Fr,
18. Applying conservation of angular momentum

L =Lg

0 =1Iwo - mvr

1
200xo)=50x2x1:>m=5rad/sec

1 v 1
(’Oplatform = 2’ (’Oman = r - 2
(Drel = (’Oplatform + (’Oman =1
(A6)
= = 7 Jrel.
A®, =27, t =
()

26.

0 0] Ymgsind

v
mg

Taking torque about pivot T = Ia.

o ¢ me?
L o
mgsin > 3
3g .
o= 2 sin0

= a = 10~ rad/s’.

28. Let angular velocity and linear velocity of centre
of mass of disc

be » and Vo, then v+ oR =2v and

3v
OR-v, =v=20R=3v=> 0= R
AR o 1
+£— )
—» v

29. Net force on sphere along inclined plane in car
frame is zero.
2
2 o

ma €

2
&Ly
29
0

macosO = mgsinO

a = gtan®
30. mgsinf@—f =ma
fR=Ia

2mgsin @

2
I = _mR2 and a= Ra - =
5 f? 7

Bottom most point has centripetal acceleration,
and friction always acts up the incline plane.

57. Case I—Suppose inner balloon burst first

600 _800

==~ =T, =400K
300 T,

0999DJM210119006
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Case II—Suppose outer balloon burst first

1500 _1800 1 _ 3o
300 T,

2RT 2RT
58. Second member is C,;H,; |[— = |—2
Ml M2

T =T, % =800[£}K
M, 64
=500 K or 227°C

To, No, MCH4

59. = =

Icu, IDcp, M,

3 16 |16 3

=—x—X

2732 \V32 42

62. Let the series has 2n terms and the series is a,

a+ d, a + 2d, ..... a+ (2n-1)d
According to the given conditions.

We have

[a+ (a+2d) + (a+4d) +..(a + (2n=2)d)] = 24

n
= Z[2a+ (- 1)2d] = 24

= nla+ (n - 1)d] =24

Also [(a+ d) + (a+ 3d) +....(a + (2n-1)d] = 30

= g[z(a+d) + (n-1)2d] = 30

= nf(a+d) + (n-1)d] =30 ...(2)
Also last term exceeds the first by 21/2
= a+(2n-1)d-a=21/2

= (2n - 1)d = 21/2 ...(3)

63.

64.

Now subtracting (1) from (2)
nd =6 ..(4)

Dividing (3) by (4)

2n—1_2
n 12

=

= n=4

Lts—l+i+i+ then S—l/—3—l
A= T T1-1/3 2

11 1 J
—t— A+ t0

— Let y = (0.16)10&5(3 23
Then y = (0.16)°es1/2

= log y = log, ((1/2)log(0.16)

log2

log2
- ——=——x2log0.4
= logy = "o 0/08) 708
log2
= logy = —_10g0.4><210g0.4

= logy=2log2=1logd=>y=4
Let a be the first term and r be the common ratio,
Thena , =pandb =q

m+n-1 1

= ar =pandar" =q

= (arm+n—1) (arm—n—l) — pq
- aZ r2m—2 = pq - arm—l — /pq

= a_ = mth term = /pq

FIS/HS - 477

0999DJM210119006



ALLEN Nurture Test Series/Joint Package Course/JEE(Main)/29-09-2019

65. Let the G.P. be a, ar, .... 70. Given A=1+r1r"+r?+ .... upto ©
1 1
a
= i A= =>—=1-r
1 20 (@) = ¢ A
, 1 i | 1 A-1
and > =100 (i) A A A
A—l 1/a
From (i), a®> = 400(1 - r)? = ()= (T)

From (ii), a> = 100(1 — r?
(i ( ) 71. Let the numbers be a, ar, ar?

400(1 = r)?> = 100(1 =13 ) )
Given that a, 2 ar, ar®> are in A.P.

3 - 2
:>4(1—I")=1+r = 5r=3:> r:g 2(2ar) a+ ar
=>1r-4r+1=0
66. Since 1, a and p are in A.P.

+.16 —
3r=w=21\/§
p+1 2
a=-— = p=2a-1
2
72. Let the G.P. be a + ar + ar> + ....Jf| < 1
Since 1, g, p are in A.P.,
Given T, = 3(T, + T, + T, +...to o)
g=p=2a-1 .. 1-2a+g=0
= a=3(r +ar’ + ...)
67. t =S -S

m m m-1
3ar 1
o164 =3m? + Sm — 3(m-1)* - 5(m-1) = 6m + > a=—" = r=—
5 I-r 4
6m =162 or m =27 73. If the G.P. in reference be A, AR, AR?,...., then
68. t =al =4 ¢ = AR"!, m = ARY! and n = AR"!
.ot = =
- = 19" m"P nrd
t -ttt t = a-arar’ar-ar*
= 2510 = (ar?)’ = 4° = (ARP1)ar (AR 1) (AR 1)ra
. = AP (p-1)(@-1)+(q-1)(r-p)+r-1)(p-q)
69. tp=a+(p—1)d=q (i) AGTTHTPHP=q ¢ R (e-D(@-nHa-D-p p-q

t =a+(@+qg-Dd=0 ..(id) = A'R” = 1

P+

(i) — (i) gives qd = —q = d =-1 74. Here, p, A, A,, q are in A.P.
.. Now a+(q-Dd+pd=0 = A -p=A,-A =q-A
[by (i1)] :>Al_p=A2_A1 and Az_Alzq_A2

:>tq—P=0 — tq:p = 2A, -A,=p and 2A,-A =q

0999DJM210119006 ° FTS/HS - 5/7
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= 2A -A)Q2A,-A)=pq

75. When d = -2, sum = -5

= -5= %{2a+4(—2)}

= —-10 =10 a — 40
= 10a = 30
= a=3

Hence the actual sum (when d = 2)

{2x3+(5—1)x2}=§(6+8)=35

N | b

76. 37 x 3% =300 = 3 = 3y

= 3% 37 3% are in G.P.

50 30
77. 3P +3B 4+ . +50= Q-0
=1 r=1

(50><51 ? (30><31 ?
2 B 2

1625625 — 216225 = 1409400

2E+3E+4£ a 2 b 3 c 4
g, 2 3 4yjfayfbyfc
9 2 3 4
= a2b3c4 < 29.22.33.44

= max. (a’b’c?) = 21933,

80 S_ LS_L
T 1-b” "¢ 1-¢

ab,carein AP.=1-a,1-b,1-carein A.P.

= 1/1 —a, 1/1 — b, 1/1 — c are in H.P.

81.

82.

83.

84.

8 + 88 + 888 + .... to n terms

]
O | o0
.
Ne)
+
Ne)
\O
+
Ne}
Ne}
Ne}
+
-t
o
=
[l
e
8
w2

g{(lo -+ A0 -1+ (10° - 1)+ ... ton

terms }

_8f1000"-1
-9 10-1
=U-b-7-

AM > GM

a+b+c
3

> (abc)'?

a+b+c

> 31/3

a+b+c>3%

(4 x 4> x 4 x4 ... 410y1/10

FTS/HS - 6/7

r n(n+1) 1/10
=4 2 } n=10
10x11 10 i1
=4 2 } — 42 52U
a+b -7
> =5 —> a+b=-7
2ab 20 rab = —20x—7
atb 7?77
ab=10
= xX*+7x+10=0
® 0999DJM210119006
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85. 2b=a+c¢ S
88. We have —L= n+3
S, 6n+5
X 17 2)(—1 n
= 210g5(2 - 3) = 10g52 + 10g5 ?"' E[zal +(n—l)d1] n+3
= “6n+5
~[2a,+(n—-Dd,] °"
X 2 17 x-1 2x X 2
= 2"-3)=2 7+2 =27-72"-8=0 n—1
R Z{alv{jdl} 2043
= x=3 { [n—lj }_6n+5
2|a,+| —|d,
2
n—1
- aﬁ—( 2 jdl 2n+3
m =
6. S£:E[2a+(m—1)d]:m_z a2+(n—1jd2 6n+5
S, n n’
E[2a+(n—l)d] a, +12d, 2(25)+3
Put n = 25 then =
a,+12d, 6(25)+3
=D2am+n(m-1)d=2am+m(n-1)d :>£_£
e oa=d T, 155
89. - a, b, carein A.P.
87. 2A AA, .. A 38 S 2b=a+c
(a+2b-c)2b+c—-a)(c+a->b)
n+?2 . (2a)(2c)(b) = 4abc
sum of series = T(2+38) k=4
90. a+2d=7 ...(1)
200 = (n + 2)20 T,=2+3T,
= a+6d=2+3(7)=23 ...(2)
n=2_8 from (1) and (2)

d=4and a=-1

_20[2¢=D)+19(4)]

SZO 2

=740

0999DJM210119006 FIS/HS - 777
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