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ALLEN®

Topic : Newton Laws of Motion and Friction & Gravitation

PART-1 : PHYSICS
HTT-1 : ‘l-ﬁﬁﬁ?ﬁil'ﬂ
SECTION-I : (Maximum Marks: 80)
This section contains 20 questions. Each question has 4 options for correct answer. Multiple-Choice Questions

(MCQs) Only one option is correct. For each question, marks will be awarded as follows:

Full Marks : 44 If correct answer is selected.
Zero Marks : 0 If none of the option is selected.
Negative Marks : —1 If wrong option is selected.

@ue-] ; (Aferran 3iw: 80)
36 T § 20 ¥4 ) T3 T F Tt I F for 4 Forered 2| sgfaeredi w5 (MCQs) Fae U foehed Bt 21 T T %
quf 3% D +4 I HE ST TR
FFHE 0 RS A foerey T TR
FUCHF 3% ;1 e TeAd forshed AT 1T 8|

1. A horizontal force of 10N is necessary to just hold a block stationary against a wall. The coefficient of
friction between block and wall is 0.2. The weight of block is:-

T 1 31 SR % HeN e T o T 21 10 N o7 &Ifret et STrareeh 21 STa T Tg o He BoT urieh 0.2 § 4l
T AR VAR -

(A) 20N
(B) 50N
(C) 100N
(D) 2N
Ans.D

Sol. f=puN
N=F

mg

f=0.2x10
mg =f=2N
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ALLEN®
2. A 40 kg slab (B) rests on a smooth floor as shown in figure. A 10 kg block (A) rests on the top of the slab.
The static coefficient of friction between slab and block is 0.6 while the kinetic friction coefficient is 0.4. The
block (A) is acted upon by a horizontal force 100 N. If g =9.8 m/s%, the resulting acceleration of the slab (B)

will be :-

T 40 kg 1 afgat (B) fommgem fosft gag w foud 81 T 10 kg 1 50t (A) gt & S o 31 wfgamr 3
Setter ok He TR Bo 07T 0.6 & STfeR Ticreh BT Ui 0.4 21 SR (A) T AT a1t 100 =2 ST ST 2
IfE g = 9.8 Hi/A? B T ufgaht (B) T IRommH} carwor &nm -

100 Ne——10 kg
No friction UO kg

(A) 0.98 m/s’ (B) 1.47 m/s* (C) 1.52 m/s* (D) 6.1 m/s

Ans. A

Sol. For a force of 100N on 10 kg block, relative motion will take place.
-~ The frictional force between 10 kg block and 40 kg block,
f=pmg=0.4x 100 x 9.8N

The acceleration of the slab of 40 kg is

q= M = 0.98 m/s>
40

. (A) is the correct answer

3. These blocks A, B and C of equal mass m are placed one over the other on a smooth horizontal ground as
shown in figure. Coefficient of friction between any two blocks of A, B and C is 1/2. The maximum value of

mass of block D so that the blocks A, B and C move without slipping over each other is :-

ot ¥ TR TR T S m o A sath A, B T C T o ST T o1 afferst Tag o o 8, &18 off &
AT A, B Td C o Wea SN0 T[UTT 1/2 2| Sateh D T SATUehae S8 dTieh A, B & C T et g aifer ot &eh, & -

(A) 6m (B) 5m (C) 3m (D) 4m
Ans.C

Sol. Blocks A and C both move due to friction. But less friction is available to A as compared to C because

normal reaction between A and B is less. Maximum friction between A and B can be:

1
fmax = umAg = (5) mg

~. Maximum acceleration of A can be:

fmax g
Anax (T) = E

further a_. . = __mbe
3m+mp

mpg
3m+mp
. (3) is the right answer.

2
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4. A block of mass m lying on a rough horizontal plane is acted upon by a horizontal force P and another force

Q inclined at an angle 8 to the vertical. The block will remain in equilibrium if the coefficient of friction

between it and the surface is :-

m ST 3 T Sclleh Teh (% &ifS] U8 W 1@ g1 8| 36 selieh T U Afqs oc1 P ST FEalek 8 9 Hio7 SH1r

T T o Q FerTam o 1@ 21 e Setfsh ATeTeReelT H el e efe 371 scleh oh Hea oor urfeh et 2 :-

P —
Y/

P+Qsin6

mg+Qcos 0
Pcos6+Q

mg— Qsin 6
P+Qcosb
‘mg+Qsin 6
Psin®—-Q

mg—Qcos 0
Ans. A

(A)
(B)
©)
(D)

Sol. ¥ Qcosd

Q\e/‘ N

mg

Applied force

f, =P + Qsin0

Normal reaction

N =mg + Qcot6

fg = uN = p(mg + Qcosb)
Now, condition for no slipping
f, <fp

P + Qsing < p(mg + Qcos0)

S P+Qsin®

"= mgl Qcos 0

LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230003
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5. What will be the acceleration of blocks and tension in the string connecting the blocks 2kg and 5kg for the

given figure :-

Yef3Td st T ScTTeht BT oo q9IT 2kg AT Skg SoTHT o ScAfehl bl SIS aTell TeElT | a=Ta 8T -

1140N
3kg
I
2kg
I
Skg
(A) 14 m/s%, 120 N
(B) 4m/s?, 70N
(C) 4m/s>, 30 N
(D) 14 m/s®, 140 N
Ans.B
140 -1
Sol. a= 1907100 _ 4 m/s”
10
Now from II law
T—-5g=>5a
T-50=5x%x4
T=70N
6. The total mass of an elevator with a 80 kg man in it is 1000 kg. This elevator moving upward with a speed of

8 m/sec, is brought to rest over a distance of 16m. The tension T in the cables supporting the elevator and the

force exerted on the man by the elevator floor will respectively be :-

80 kg S o T HTGHT o H1 T fT%e T et S 1000 kg 21 8 m/sec 3 AT § F A AR I &I 39
T 1 16m %1 gl § Tehr STl 21 39 FeT%e b1 ISH aTed AR H el o e oh et R AT T ST sTed ShAeT:
B -

(A) 7800 N, 624 N

(B) 624 N, 7800 N

(C) 11800 N, 624 N

(D) 624N, 78 N

Ans. A

| LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230003
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7. A block of mass m is on an inclined plane of angle 6. The coefficient of friction between the block and the
plane is p and tan 6 >pu. The block is held stationary by applying a force P parallel to the plane. The
direction of force pointing up the plane is taken to be positive. As P is varied from P; = mg (sin® — W cos0)

to P13 = mg(sin0 + p cos0), the frictional force f versus P graph will look like

m FAH T T T T ST a W, ST &Ifst & 0 3107 01 2, TT 2| Ot o 2k o s S0 O7ieh . &
(tan 6 > 1) TT&eh T ST q  HHT Teh P S TR R ST H T 71T 2| et 31 o= et ot ST 3 3
AT ot 715§ ST P Rl

P, =mg (sin® — p cosO) to Py3 = mg(sin® + p cosh),
ok aftafcd fohaT SITdT &, O I99T 97t £ Te P Rl UT% UHT fo@T ;-

P
0
| |
P, P,
(A) »P (B) 5 5 S
Ans. A
8. Figure shows a 5 kg ladder hanging from a string that is connected with a ceiling and is having a spring

balance connected in between. A man of mass 25 kg is climbing up the ladder at acceleration 1 m/s”.

Assuming the spring balance and the string to be massless, the reading of the spring balance is :-

fomr o o 9 SISt Tl & Seehl g3 5 kg T o G ARl TS @ e Al ueh feSi qett o St g8 81 55uHH 25 kg e
Te ATk H1GH W | m/s” 70T & =16 T 2l TESiT Qe qorm Tt 1 Seaaei Aid g R it 1 JTagaieh 81 -

(A) 30 kg (B) 32.5kg (C) 35kg (D) 37.5 kg

N —25g=25x1
N =275
~W=275+50=325N
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9. A heavy uniform chain lies on a horizontal table top. If the coefficient of friction between the chain and the
table surface is 0.25, then the maximum fraction of the length of the chain that can hang over one edge of the

table is-

T STt Soel W U qHET SIS Wt 1 Afe e J SIS 3 We oy urieh 0.25 2 QA SIS 31 98 SATehad S0 it

o <ore @ =t forar foeret Tesh Teh-

(A) 20% (B) 25%
(C) 35% (D) 15%
Ans. A

10. What will be the acceleration of 20 kg blocks. If the monkey climbs up the rope with acceleration of 2m/s?. If

all surfaces are smooth string and pulley are light.:-

20 kg

IS e 2 m/s” o T § TEHT T S0 =gaT © df 20 kg % SclTeh ol T fohaT BT AfE Teft T weor = 2

Tedt o Tt e € 2

(A) 2 m/s> (B) 3 m/s
(C) 4 m/s> (D) 0
Ans.B

1. A projectile is projected with velocity kv, in vertically upward direction from the ground into the space. (v, is
escape velocity and k < 1). If air resistance is considered to be negligible then the maximum height from the

centre of earth to which it can go, will be : (R = radius of earth)

qea T § U T&I hl STHI H HULhT 3R kv, AT & F&ATUd [T I & ( F&T v, TR o7 8, T k < 1)) a3 9y
SO ST IO T AT & Geaft o s © fohat SATeerae $aiTs aeh oo :- (R = 7eaft 31 forsam)

R R
(A) (B)
k2+1 k2—-1
R R
©) (D)
1-k2 k+1
Ans.C
LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230003
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12. At a given place where acceleration due to gravity is 'g' m/secz, a sphere of lead of density 'd' kg/m3 is gently
released in a column of liquid of density 'p' kg/m3. If d > p, the sphere will:-

(A) Fall vertically with an acceleration 'g' m/sec’

(B) Fall vertically with no acceleration
. . . d-p
(C) Fall vertically with an acceleration g T

(D) Fall vertically with an acceleration g (%)

Te T T TEcd 1 ol g H/&° et 'd' form/ft? errear o1 €@ o1 ok e p fopmm/dt’ o % s e H oft @
Bre foam strar 21 3fe d > p &, 9 M-

(A) Fearer feem 3 fomm 'g' #/8% 3 cowor & firam

(B) FeAter famm & fom caror & firam

(C) Feater feam it ¢ (d;*’ )Wﬁﬁﬁm

(D) Feater famit g (%) e i i

Ans. C

Sol. Apparent weight = actual weight — upthrust force
Vdg'=Vdg — Vrg

: d—p>
= = —
g ( P g

13. Vv, and V,, denote the escape velocities from the earth and another planet having twice the radius and the

same mean density as that for the earth. Then :-

T T8 1 Brsam gealt At Brean & T S SArad e, qealt o o & aua 81 Al V, ARV, FEen: gelt 3R O
& e g T F g & A9 -

(A) V.=V,

(B) V.=2V,

(C) V.=V,2

(D) V.=V, /V2

Ans.C

LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230003
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14. An asteroid of mass m is approaching earth initially at a distance of 10 Re from surface of earth and speed V.

It hits the earth with a speed V; (Re and Me are radius and mass of earth), then-

m FH T Uk oot 70 gealt i ST ifaefier 8, gwshl gest & TRiewss glf 10 Re T YRS o7 V; 81 78 et

VAT THA 2
(Tef Re T Me et 31 Firsarm o 2emm 2), a -
(A) VfZZV-2+2Gm I_L (B) Vf2:V_2+% 1—|—L
© vpoyos20Me (|1 O vi=v2s 2M (L
1 Re 10 ! Re 10

Ans. C
Sol. From COME

lm (Vf2 _Viz) =-GM.m ( L - L)

2 10Re Re

1 1
sm (V2 -v?) = S (-
2 Re 10

5 <o 2GM 1
Vf _V1+ Re 1_1—0

15. A solid sphere of uniform density and radius R applies a gravitational force of attraction equals to F, on a
particle placed at P, distance 2R from the centre. O of the sphere. A spherical cavity of radius R/2 is now
made in a sphere as shown in figure. The sphere with cavity now applies a gravitational force F, on the same
particle placed at P. The ratio F,/F; will be -

Uk T ¥cd q9T R TISAm 1 T 31 Tl 38eh % @ 2R g 0 W@ T 01 W F) sl @ @) Jfe el §
fommem R/2 e 6t o et ST € ST At 9 T 39 U7 O F, 9 SR @ At Fy/F, 8-

(A) 12 (B) 7/9
€ 3 (D) 9/7
Ans.B

Sol. F = GMm _ GMm

b (2R)? TS
Force applied by remains sphere = force applied by complete sphere — force applied by remain sphere.
M
Gx —
F = GMm 8 m
, = —
(2R (ﬁ)

2

LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230003
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16.

17.

ALLEN®
The ratio of the radius of a planet 'A' to that of planet 'B' is 'r'. The ratio of acceleration due to gravity on the

planets is 'x'. The ratio of the escape velocities from the two planets is :

TR A" 3T A qum Ug ‘B! st ST 1 S 't 21§ URT o e 1d cauN T AT 'x' 8l 1 Tl | T o
EECRRIGRUIE

(A) xr ® \/E
X
© v D) /X
r
Ans. C
Sol. ve— VIR = YA _ 8 Ra e
e VB £B Rp
n=JA X
VB

Two bodies of masses m; and m, are initially at rest at infinite distance apart. They are then allowed to move
towards each other under mutual gravitational attraction. Their relative velocity of approach at a separation

distance r between them is:-

m; TUT m, T o &1 fU0g g1y o e1ed gt o feore 2| Teqzelid 3 S Teed TRyl sTef o T¥Te H Toh THL hT 31T
T #Td €| G o oftel r g B UL, $eh U 37T Sh HIUeT o -

1/2
(A) [zGM]
T

lms. B

12
(B) [?m +m2)]

172
(D) [?mlmz]

Sol. Let velocities of these masses at r distance from each other be v, and v, respectively.
By conservation of momentum
m;v; —mpv, =0
Smvi=myv, L (1)
By conservation of energy

change in P.E. = change in K.E.

Gmm 1 1
12 - —m1V%+—m2V§
r 2 2
2.2 2.2
m;v m,Vv 2Gmm ..
= 114222 2 (i1)
mj mp T

On solving equation (i) and (ii)

[ 2Gm? /| 2Gm]
vi=/————and v, =4/ —8
r(m; +m,) r(m; +m,)
/2G
Vapp = |V1| + |V2| = _(ml + m2)
r
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18. A sphere of mass M and radius R, has a concentric cavity of radius R, as shown in figure. The force F exerted

by the sphere on a particle of mass m located at a distance r from the centre of sphere varies as (0 < 1 < ) :

M FSIH G R, Frsam o1 v feamgem R, e 3 fomw (Cavity) o S 81 7 510+ g o fert m 5o &
T I A AT S FHETTER qiafidd gR (0 < r < o0) :

/)

Fa4

" E \

I—'w T

) /\
© _/\

(D) —\

Ans. B

Sol. F=0,r<R;
F increase when
Ri<r<R,

_ GMn 1

FxXx—,r >R,
b b
2 2

F

LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230003
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19. If the earth is a point mass of 6 x 10% kg revolving around the sun at a distance of 1.5 x 10% km and in time

T=3.14 x 107s, then the angular momentum of the earth around the sun is :-

At et 3T 6 x 107 kg 1 forg FmT AT ST, S 6 1.5 % 10° km 21 g X feorq o o IR IR T =3.14 x 107s #
T U1 <R ST T&T €, 1 63 o < S Jealt 3B 2R 0Ty T BT -

(A) 1.2 x 10" kgm%/s
(B) 1.8 x 10*° kgm?%/s
(C) 1.5 % 10°" kgm%/s
(D) 2.7 x 10* kgm?%/s
Ans. D

Sol 2

2n
* Angular momentum, L. = mnr = rnoar2 =mX — X7

2%x3.14 % 6% 10% x (1.5 x 10'1)’
= ( ) =2.7x 10% kg-rnz/s.

3.14 x 107

20. Suppose, the acceleration due to gravity at the earth's surface is 10 m/s” and at the surface of Mars it is 4.0
m/s%. A 60 kg passenger goes from the earth to the mars in a spaceship moving with a constant velocity.
Neglect all other objects in the sky. Which part of figure best represents the weight (net gravitational

force) of the passenger as a function of time :

T qealt T Hag W e @R 10 m/s” TAT HITS U8 T 38R 7 4.0 m/s” 21 60 ToaT ot wh amit ok frara o
¥ Tiaeiier sfafter I 5 geaft § HTe UE o1 TR ST 81 SRR o 31 UUe] o T i 107 A+ W1 ot 7 wefikia
I AT T & t 3 W1 AT 6 TR(F TNl et h T G o [-Refud LT 2

weighty

600N [

240N

DN/ fc Time

A) A (B) B
© C (D) D
Ans. C

Sol. We know that,
o L
g R2
As the passenger moves away from Earth at some point gravitational force due to earth will be

minimized and then start increasing as the passenger moves towards the mars, due to gravitational force

offered by mars, and gravitational force can't be negative.

LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230003
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SECTION-II : (Maximum Marks: 20)
This section contains 10 questions Candidates have to attempt any 5 questions out of 10. If more than 5

questions are attempted, then only first 5 attempted questions will be evaluated.

The answer to each question is a Numerical Value.

For each question, enter the correct integer value (In case of non-integer value, the answer should be rounded
off to the nearest Integer).

Answer to each question will be evaluated according to the following marking scheme:

Full Marks : 44 If correct answer is entered.
Zero Marks : 0 If the question is unanswered.
Negative Marks : —1 If wrong answer is entered.

@ue-11 : (Terhaw 3i: 20)
TS H 10 7H & SHfieari & 10 3 & frwt oft 5 vy o1 =@ e 1 Al 5 & 1feren vt o s TR wmar &, o
hTet e 5 S T S T ST
T T3 T IO HE&ATeHS W (Numerical Value) 21
Tedsh W o T, el qurieh 1T &1 ohL (SXHAS Tohed H, I bl [Hehed® quiteh # foran ST =fe) )
an%ﬁrwuwﬁm%%ﬁwaﬁw%wﬁww
quf 37 4 T I s e T
T HH 0T RIS o SHES AL fopar T R
FUTHS 3F :  —1 A TTeTd AL gt TohAT T B

1. A man of mass 60 kg is standing on a platform of mass 40 kg as shown in figure then what force man should
apply on rope so that he accelerate up with the platform with acceleration of 2 m/s’.
60 kg SN T T STt 40 kg FoIHM % qd T RATTER @ § Al s4ih R Wot WX fohaar atet @ ST
ey o safeh g aedr 2 m/s? coror € ST sht AL i A
Ans. 400
2. Graph of 1/v versus x for a particle under motion is shown as, where v is velocity and x is position. The time
taken by particle to move fromx =4 tox =12 mis :-
T o SR 1/v 3 x 3 STl T FoamaT T €, Sfet v o @ ol x Reerfer @ | 3hoTeh g x = 4 6 x = 12 ok Ug o | ol & -
v’l\
(s/m)
312 e
172 [~
-i 12 \(>111)
LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230003
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Ans. 8
Sol.
1
-0= 5_0(x—0)
4-0
X 8 dx 8
=l oyv=— —=_—
8 X t X

2 12
[—] =8t = t=28& sec
2 ]y

3. The force 'F' acting on a particle of mass 'm' is indicated by the force-time graph shown below. The change in
momentum of the particle over the time interval from zero to 8 s is :-

'm' SoTH oh TR ShUT T TS et 'F' Shl o-88 UT%h gRT ST TR THT t = 0 H t = 8s doh oh Jquel H ol

o HoTT | UTed g :-
64
3]
1
z U T 6 S
w3
t{s) —>
Ans. 12

4. A solid sphere of mass 2 kg is resting inside a cube as shown in the figure. The cube is moving with a velocity

v= (Stf +2tf) m/s. Here t is the time in second. All surface are smooth. The sphere is at rest with respect to the
cube. The total force exerted by the sphere on the cube is 13 x Newton, then find x ? (Take g =10 m/sz)

2 ToRaIT SoH =61 Ceh ST TITeAT Fepf Tt U &7 oh S T &1 4 T = (5t + 2] ) s 8 7ITel oh 8T €, TR ¢ (HeF0s )

TR mﬁwa&wr%a%l v BT 3 ETe FerTT 2 Tt ST B R ST T80T &5l it 13 x e 81 el x BRT 2
(g=10 m/s> )

Ans. 2

Sol. ay

nmg+a)
As V= 5t1 +2t]
AN AN

A= 1+ay_]—51+2]

1_5=max1+m(g+a)3A
. |F| my/a? + (g+ay) =26 N
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The minimum force required to start pushing a body up a rough (frictional coefficient p) inclined plane is

F, while the minimum force needed to prevent it from sliding down is F,. If the inclined plane makes and

angle 0 from the horizontal such that tan 6 =2 then the ratio % is:-
2

Teh GUaY S e (T 0o ) 0 S0 i S bl ot T & i TTTaRTet i H A Sfe ohl ATevaehal
F| 2 3R 38eh! A= T SR et @ el o foRl =9 ot 3h1 STaeashdl F, 21 A STHA at i &ifst § 0 0

5o € T tan 0 =2uﬁﬁ&@qﬁ%%:—
2

Ans. 3
Sol. F, =mgsin 6 + pmgcos 6 x 1 sinb _ irng sin 0
12 cos 6 12
F, = mgsin 6 — mmgcosf x— sind _ —mgsin 0
2 cosb 2
Fy
— 3
F,

The mass of planet is 1/9 of the mass of the earth and its radius is half that of the earth. If a body weight 9 N
on the earth. Its weight on the planet would be :- (in N)

Torelt 718 o1 ST qeaft o SeaHH o 1/9 8 QT 3eeh! forsa qeaft o forsa sht a1relt & afe forelt s T qesll W 9 N
2 AT IHhT TR 37 U W T - (N )

Ans. 4
Sol. GM, 4 GM,
= = = (1
7R, 7R, =
- GMZC Q)
Re
by (1) & (2)
4 4
&=358& Wp=MgH= gmg [mg =9N]
,_1_
W, = gx 9N =4N

Two planets A and B have the same material density. If the radius of A is twice that of B, then the ratio of the

. VA .
€scape VGIOClty — 1S -

VB
AR A T B T 5579 Hefed G 21 3 78 A 6 Brear B o Gt 2t aetre o ot S A g
VB
Ans. 2
Sol. 2GM | 2Gp4/3GrR3
V = =
R R
v X R
V_A = 2
VB
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8. Two satellites, A and B, have masses m and 2m respectively. A is in a circular orbit of radius R, and B is in a
circular orbit of radius 2R around the earth. The ratio of their kinetic energies, T,/Tp, is:
31 ITE A I B o SIWH FEI: m TAT 2m B A JeaT o =R} TR R BIsam il JareR el § a1 B, 2R Bean 6
TSI HET H 2| T TS Ss1e11 1 ST Tp/Tp & -
Ans. 1
Sol. /
© Orbital velocity V = GMe
r
TA = ll’IlA\/A2
2
TB = %l’nB\/B2
Gm
S
m
B amxoy
- L
Tr
9. Gravitational force between two masses at a distance d apart is 6N. If these masses are taken to moon and

kept at a same separation, then the force between them will become :-

&1 ST ST U g8 H d U 0 RRerd & 3ok HE T STl ATl o1 6N @ ATS 57 QT S| shi =IwlT 0 o
ST ST I 37k Weat Y G It & Tt et 20 -

Ans. 6

Sol. Gravitational force between the masses are same.

10. Three equal masses of 1 kg each are placed at the vertices of an equilateral triangle PQR and a mass of 2 kg is
placed at the centroid O of the triangle which is at a distance of v2 m from each of the vertices of the

triangle. The force, in newton, acting on the mass of 2 kg is :-

| kg (YI) % I FeHHI i GHaTg Bryst PQR 3 2fST T8 T@T TIT & qT T 2 kg FHH BIs % s O T
T @ forersht Bregst o Sedeh 3 & gl v2m 81 2 kg S W ARG ot (= H) BN :-

Ans. 0
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Topic : Chemical Bonding, Thermodynamics - 01 , Thermochemistry , Thermodynamics - 02(Chemical

Thermodynamics & Energetics)

PART-2 : CHEMISTRY
URT-2 : 39T+ fagm=

SECTION-I : (Maximum Marks: 80)
This section contains 20 questions. Each question has 4 options for correct answer. Multiple-Choice

Questions (MCQs) Only one option is correct. For each question, marks will be awarded as follows:
Full Marks . +4 If correct answer is selected.

Zero Marks : 0 If none of the option is selected.

Negative Marks : —1 If wrong option is selected.

@ue-] ; (Aferraw 3i: 80)
T T H 20 T €| T WA H Tel I o f7¢ 4 Frered 31 Sglosheda 95 (MCQs) Fadt T faered ¥t 81 T
w5 o foT, 3feh Frrerga fo S
7of 3% D +4 TS T S AT T R
FFHE ¢ 0 RIS ot forshey T T TR
FUTCHF 3% ;1 A Terd forehed <1 T 2

1. Which of the following process is correct ?

1
(A) Ca(NO,), —A 5 Ca0 +2NO,1 +s o

|

Ca +102T
2
A
(B) 2FeSO, —> Fe,0; + SO, 1 +S0; 1
A
(C) Ca(HCO3), —» CaCO3 +CO, 1 +H,0
(D) Both (B) and (C)

el fsRaT wE @ 2

1
(A) Ca(NO,), —25Ca0 +2NO,T + o,
A

Ca+lOZT
2
A
(B) 2FeSO, —> Fe,0; + S0, 1 +SO; 1
(C) Ca(HCO3), —A—> CaCO; +CO; 1 +H20
(D) (B) AT (C) SHT
Ans. D

Sol. 1
CaO Ca+ ) 0,

LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230003
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2. Select wrong statement :-
(A) A transition metal ion has more polarizing power than S-block ions of comparable size and charge.
(B) Order of solubility in water is AgF > AgCl > AgBr > Agl
(C) LiCl is soluble in organic solvents

(D) The hydration of ions involves absorption of heat

TTAd o T8 :-
(A) T ESHHOT 9T TR 3T LAV &T SHT HATERT T TeHTeash STTEHR a1 S-EE AT ¥ 317 2t 2|
(B) Wit ¥ faciarar &1 560 AgF > AgCl > AgBr > Agl
(C) LiCl itk faretmaent § faeia 21
(D) 3T 3 TSI H AT ohT ST BT 2
Ans.D
Sol. Out of cations having comparable size and charge the one having Noble gas configuration has less
polarizing power.
LiCl is a covalent compound hence, it is soluble in organic solvents.
Order of solubility of heavy metal halides depends on hydration energy.
(AgF > AgCl > Ag Br > Agl)
The hydration of ions involves evolution of heat.
M'(g) + H,0 — M'(aq); AH = —ve
3. Which is set of paramagnetic molecules or ions?
ST ST AT ST HT U HITAT 2
(A) NO, NO,, 0,°%, 0,*~
(B) 0,",0,,NO, NO,
(C) €3, By, 0,8,
(D) By, Np, 05,0,
Ans.B

Sol. Odd e species always paramagnetic

LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230003
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The hybridization of the central atom will change when :

(A) NH; combines with H"

(C) NH; forms NH,

ST O] ST EeHTT TR Bie 8, S -
(A) NH;, H' & S[ear 2|

(C) NHs, NH,  s9TaT 2

Ans. B

Sol. NH; + H+ —» NH,"

Sp3 Sp3

H,BO; + OH— — 5 B(OH),~

H)O+H —— H;0"

Sp3 Sp3

Which orbitals overlap to form bond in OF, ?
foRT SheTehi o ATTATIA & OF, T &Y oA © 2
(A) sp” = 2p

(B) sp’~2p

(€) sp—2p

D) p-p

Ans. A

(B) H3;BO; combines with OH

(D) H,0 combines with H"

(B) H3BO;, OH™ ¥ a2

(D) H,0, H" & S[ear 2

Sol. sp3 hybrid orbital of 'O’ overlap with 2p orbital of 'F'?

Which of the following has highest melting point ?

01 5 @ forerehT TTetTeh Tatfoss gr 2
(A) SF,

(B) NaCl

(C) SiC

(D) Xe

Ans. C

Sol. SiC is a covalent network solid.
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7. Which of the following molecular orbital has lowest energy for B, molecule?

TTH © 4 €1 ATV F&F B, A % [ =ATH Sl T@dl 82

(A) Gsz (B) G;px (C) any (D) Tc;py
Ans. C

Sol. Due to s-p mixing, 625, has greater energy than 7, .

8. Select incorrect order :-
(A) NO;~ >NO, >NO," (N — O bond length)
(B) HI > HF > HBr > HCI (order of melting point)
(C) CH,4 < CH;CI < CH,Cl, < CHCI; (order of dipole moment)
(D) SbH; > NH; > AsH; > PHj; (order of boiling point)
T T IR -
(A) NO;~ >NO,” >NO," (N — O &% TFITs)
(B) HI > HF > HBr > HCI (TeTHieh kT 5hH)
(C) CH4 < CH;Cl < CH,Cl, < CHCl; (fsga et =1 36H)
(D) SbH3 > NH; > AsH; > PH; (FI9ITeh T 5hH)
Ans.C

Sol. The correct order of dipole moment is :
CH4 < CHCI5 < CH,Cl, < CH;5Cl

9. Which of the following does not have coordinate bonds ?
forae S sy Sufturd 7e & 2
(A) HNO, (B) O5
(C) NaBF, (D) NH,CI
Ans. A

[ ] [ N 2 °
N=0,
10. An element (X) forms compounds of the formula XCls;, X,05 and Ca;X, but does not for XCls.
Predict element (X) :

Sol. Structure of HNO, is H —.(3 —
[N

T qcd (X) A XCly, X,05 T CagX, Al ST & At XCls T o1 TohaT 21 ded (X) i 9™

(A) B (B) Al
(O N (D) P
Ans. C

Sol. 'N' can form NCl;, N,Os and CasN, but not NCl;s .
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11.  Find enthalpy of neutralisation of NH,OH and HCN in aqueous solution if enthalpy of ionisation of NH,OH

and HCN are 7 kJ/mol and 8 kJ/mol. also enthalpy of ionisation of H,O is 57.3 kJ/mole.

Stefter fare@ & NH,OH @T HCN o SeTfirieror &t Tt} st ot Shifsr afe NH,OH & HCN &t 31 st
Tt 7 kJ/mol T 8 kJ/mol B A1 F H,O =t A8 sl T8t 57.3 ki/mole ®1

(A) —15 kJ/mol (B) —42.3 kJ/mol
(C) +1 kJ/mol (D) 42.3 kJ/mol
Ans.B

12.  Determine AU°® at 300 K for the following reaction using the listed enthalpies of reaction :-
4CO(g) + 8H,(g) — 3CH,4(g) + CO,(g) + 2H,0(L)

C(graphite) + % O,(g) — CO(g); AH,°=—110.5kJ
CO(g) + % 0,(g) — COy(g); AH,°=—-282.9kJ
H,(g) + % 0,(g) — H,0(0); AH:*= —285.8 kJ
C(graphite) + 2H,(g) — CHy(g); AH4°=—74.8 kJ
(A) —653.5kJ

(B) —686.2kJ

(C) +747.4KJ

(D) None of these

T T srfrferar et 7T o seR W fefarfad tfufsrar & it 300 K AU T HH R -
4CO(g) + 8H,(g) — 3CH,(g) + CO,(g) + 2H,0(L)

C(I®TEe) + % 0,(g) — CO(g); AH,°=—110.5kJ
CO(g) + % 04(g) — CO4(g); AH,°= —282.9 kJ
Hy(g) + % 05(g) — H,0(0); AH;°= —285.8 kJ
CITE2) + 2H,(g)—> CHy(g); AH,= —74.8 kJ
(A) —653.5k]

(B) —686.2kJ

(C) +747.4KJ

(D) 3T & s T

Ans.D

Sol. AH®°=—3AH,°+ AH,® +2 AHs° + 3AH,° = —747.4kJ
AH° = AU° + Ang RT ; where Ang =-8
8 x 8.314 x 300

—747.4= AU~
1000
AU® = —727.44 K]
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13. " Two mole of an ideal gas is heated at constant pressure of one atmosphere from 27°C to 127°C. If C, ,, =20+ 10 2TIK !

mol ', then qand AU for the process are respectively :-

T STTER 79 o 31 HIcT b fRoR 3T Toh ARIAvSE W 27°C | 127°C T T fopam mm afé €, , =20 + 10> TSR K™
i 'S T qaT AUFTAE -

(A) 6362.8J,4700 ]

(B) 3037.2J,4700)

(C) 7062.8 J, 5400 J

(D) 3181.41J,23501

Ans. A

Sol. o — LR AT=—2x8314x 100

=—1662.87J
AU=n/CV,de
=2></(20+102T)dT

(T22 - T12)

=2%x20%x (T, —T)+2x10"%x 5

=4700]
4700 =6 — 1662.8

0 =6362.8]

14. For a reversible process at T = 300 K, the volume of 2 mole of ideal gas is increased from 1 litre to 10 litre,

the AH for isothermal change is :-

IcRATIT Tk o o T = 300 K WX, Tk 1S 79 o 2 moles T 3G 1 litre ¥ 10 litre doh SgdT &, GHATIT
giEdT & feld AHHTHM R ?

(A) 11.47kJ
(B) 4.98kJ
() 0
(D) 114.7kJ
Ans. C

Sol. For isothermal process
AH=0
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15. 2 moles of an ideal diatomic gas is subjected to the following process. Mark the correct option(s).

[Given : R =2 Cal/mol K]

T TR fETRATore: 19 o 2 At o 3 Sk IR0 of ST STt &) & forshea grm-

[ﬁ?ﬂ% : R =2 Cal/mol K]

s
R4

P(atm)

T°C
A) w=0
(B) q=4480 Cal
(C) AH =2240 Cal
(D) AE =1600 Cal
Ans. A
Sol. Vi = 2 x R4>< 320

2 xR x 640

V =
: 8

AV =0

sow=20

47°C__367°C

16. 2 mole of an ideal gas at 27° C temperature is expanded reversibly from 2 lit to 20 lit. Find entropy change (R =2 cal/mol K) :-

2 T SATER! 4 27°C AT TR 2 T & 20 et doh SchAvi I €9 & TG 1 STt R, T2t uftad= 2 (R = 2 cal/mol K)

(A) 92.1 cal K" mol ™!
(B) Ocal K ' mol™!
(C) 4cal K ' mol™!
(D) 9.2 cal K ' mol ™!
Ans.D

Sol. As=2303 nRlog zfﬁ

1
=2.303><2><2><10g22—0=9.20a1
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17.  In which of the reaction entropy decreases?
(A) C(s) + Oa(g) — COx(g)
(B) Hx(g) +Ix(g) — 2HI(g)
(C) PCls(g) — PCl5(g) + Cly(g)
(D) Na(g) + 3Hx(g) — 2NHs(g)
o 5 o formr arfurfore & wreldt wrect 22
(A) C(s) + Ox(g) — COx(g)
(B) Ha(g) +Ix(g) — 2HI(g)
(C) PCls(g) — PCl5(g) + Cly(g)
(D) Ny(g) + 3Hy(g) — 2NHj3(g)
Ans.D

Sol. Number of moles of gaseous product is less than number of moles of gaseous reactant.

~ Volume decreases do entropy decreases.

18.  For the reaction takes place at certain temperature
NH,COONH,(s) = 2NH;(g) + CO4(g).
If equilibrium pressure is 3X bar then A G° would be :-
(A) .RTIn4 -3RTIn X
(B) RTIn4-3RTIn X
(C) -3RTInX

(D) None of these
RIECKIE R SRR RIED|
NH,COONH,(s) = 2NHj(g) + CO,(g) F fau afe arar s 3X IR&ET a1 A,G° FTHM R :-
(A) -RTIn4 —3RTIn X
(B) RT In4-3RT In X
(C) —3RT In X
(D) 3T & 15 T
Ans. A
Sol. AGe=-RTInK,;K,= (20X = 4X°
AG® = —RT In(4X>)

AG°=-RTIn4-3RTIn X
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19.  1/2 A, +3/2B, — AB,, AH® = — 20 kJ S° for A,, B, and AB,; are 60, 40 and 50 JK ' mol ' respectively

then calculate the temperature at which equilbrium will established :-

(A) 500 K
(B) 200 K
(C) 1000 K

(D) All temp.

1/2 A, +3/2B, — ABs;, AH® = — 20 kJ
A,, B, TIT AB; &l S° SRUST: 60, 40 4T 50 JK ! mol ™' & aY ok a9 vX wreammareer gt -

(A) 500 K
(B) 200 K
(C) 1000 K
(D) aft ™
Ans. A

20. Oxygen gas weighing 64 gm is expanded isothermally and reversibly from 1 atm to 0.25 atm at 30°C.

Calculate entropy change (in JK ! mol_l), assuming the gas to be ideal.

30°C T 64 gm SATFHISH T | atm & 0.25 atm do GHATIT T IHAVI €9 8 TATT 2idt 81 79 sl A6 qd

T, Togid} aftad (AS) T 0T JK ™ mol ' & ek # s

(A) 18 JK ' mol™!
(B) 23 JK ' mol !
(C) 30 JK ' mol™!
(D) 15JK " mol™!
Ans. B

1
Sol. AS=2303nRlog (L) =2.303 x 2 x 8314 log | ——
P 0.25

~23 Tmol 'K
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SECTION-II : (Maximum Marks: 20)
This section contains 10 questions Candidates have to attempt any 5 questions out of 10. If more than 5

questions are attempted, then only first 5 attempted questions will be evaluated.

The answer to each question is a Numerical Value.

For each question, enter the correct integer value (In case of non-integer value, the answer should be rounded
off to the nearest Integer).

Answer to each question will be evaluated according to the following marking scheme:

Full Marks : 44 If correct answer is entered.
Zero Marks : 0 If the question is unanswered.
Negative Marks : —1 If wrong answer is entered.

@ue-11 : (Terhan 3i: 20)
TS 10 77 & SHfigar & 10 7 & TRt oft 5 w55 or vm@ w81 Afe 5 & ftre vt v v R S g, @
hTet & 5 St T S T STt
T T3 T IO HE&ATeHS W (Numerical Value) 21
Tedsh W o T, el qurieh HH &1 ohL (SXHAS Tk H, I bl [Hehed® quites # foran ST =few) )
an%ﬁrwuwﬁm%%ﬁwaﬁw%wﬁww
quf 37 . 4 T I s R T
T HFH 0T RIS o S ES AL fohar I R
HUTCHF 3 :  —1 IS Toid ST Sl fohT 74T 2

L How many of the following will evolve O, gas upon heating ?
(1) KMnO,4 (i1) Ca(NO3),
(iii) Na,SO, (iv) K,CO;
(v) NaNO;, (vi) (NHy), Cr,04
(vii) NH4;NO; (viii) CaC,0,
T F T § foRa AR O, 14 catsid shai 2
(1) KMnO,4 (i1) Ca(NO3),
(iii) Na,SO, (iv) K,CO;4
(v) NaNO; (vi) (NHy), Cr,04
(vii) NH,NO; (viii) CaC,0,
Ans. 3
Sol. KMnQ,, Ca(NO3), and NaNO; will evolve O, gas upon heating.
LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230003

LTS - Page 26/48 E+H /06082023



ALLEN®

2. In how many of the following species axial d-orbitals participate in hybridization ?
XeF,, CO,, XeF,, H,CO;, SOF,, SO,*~, NO; ™~
ST ¥ Torar STl o STt d-hereh HeRtoT | foeeT i € 2
XeF,, CO,, XeF,, H,CO;, SOF,, SO,*~, NO;~
Ans. 3
Sol. Species Hybridization
XeF,, SOF, sp°d,
CO, sp
XeF, sp3 d, dxz,yz
H,CO;5 sp2
SO4*~ sp3
NO; sp2
3.

How many of the following have one unpaired electron ?

KOZ, OZ[BF4]: K2029 02, N2, NOZ? B2H6
T ¥ fora RfreRT § e sgfina e Sufterd 2

Ans. 3
Sol. Species Number of unpaired e~
K'0,” 1
0,"[BF,]" !
2K 0,72 0
0, 2
N, 0
NO, 1
B,Hg 0
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4.  How many of the following are valid formulaes ?
NCls, PHs, HI, CIF,, SF,, BF, °, BH, , B(OOH),
BECACTERI Rk
NCls, PHs, HI, CIF5, SF,, BFs °, BH, , B(OH),~

Ans. 4

Sol. Valid Formulas as are :
HI, SF,, BH, , B(OH),

5. In the formation of XeFSGB total number of orbitals of Xe involved in Hybridisation is :-
XeF D 3 fmtor i Xe 3 Fe1 et 1 v S wiapor i wefer 3 o-

Ans. 6

Sol. XeF 5@ sp>d?

6. Standard enthalpies of formation of CO(g), CO,(g), N,O(g) and N,O4(g) are —110, —393, —81 and 10

kJ/mole, respectively. Find the A H® for the reaction :

N,0,(g) +3CO — N,0(g) + 3CO4(g)

CO(g), CO5(g), N,O(g) TT N,O,(g) o Fator it arer Traifeuat shast: —110, —393, —81 T 10 kJ/mole, & aT

AfrfsRaT o forar A He sma ifs|

N,O4(g) +3CO — N,0(g) +3CO,(g)

Ans. -940
Sol. o o o
AH" =X AH" (products) — ZAH" (reactants)
AfHI?IzO(g) T3 AfHCOOz(g)] B [AfHI?I204(g) +3x AfHgo(g)}

= (—81 +3x —393) — (10 + 3 x (—110))

=-1260 + 320

= 940
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7. Calculate enthalpy change for the reaction in Kcal/mol

H,(g) + C,H,(g) — C,He(g)

The bond energies are,

H-H = 110,C—H = 100,C—C = 80 &

C=C = 150 Kcal mol ™'

SrfrfsRaT H,(g) + C,H,(g) — C,Hy(g) % o1 Tt uftad Keal/mol § Jra STy
T FHATC S -

H-H = 110, C—H = 100, C—C = 80 3T

C=C = 150 Kcal mol ' 2l

Ans. -20
Sol. III H j[l{ j[l{
H, +C=é?—>H—C—C—H AH=110+ 150 — 80 — 2 x 100 = — 20 kcal/mol
I ||
HH HH
8. What is the final temperature (in kelvin) of 0.10 mole monoatomic ideal gas that performs 75 cal of work

adiabatically if the initial temperature is 227°C ? (use R = 2 cal/K-mol)

T el TRATU HATER 14 o6 0.10 HITT T SR q19 227°C 21 T8 TG YohH H 75 FeAT il FLdl 2| 6
Afeam T shfea # J1a ShIfsTT) (R = 2 cal/K-mol)

Ans. 250

Sol.
nC,(T, — Ty) =—75 cal
0.1 % 3TR(T2—T1) — 75

T,—T,=——

75
0.3

T, — 500 =— 250

T, =250 K.
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9.  For the reaction,

Agg) T 2By ™ 2C) + 3Dy

the value of AH at 27°C is 19.0 KCal. Calculate value of AU for the reaction in Kcal :-

HAMIGHAT A () + 2B(g) — 2C(g) + 3D(g) % o1& 27°C W AH = 19.0 KCal 8| 1 38 AR o forr AU =1 #1H
KCalﬁﬂTﬁ@ﬁﬂI -

Ans. 18

Sol. Ang=5-3=2

AH= AU + An, RT
19=AU+2x (2% 10°) x 300
AU=19 - 1200 x 107
=19 -1.2=17.8 KCal
10. A process A — B is difficult to occur directly instead it takes place in three successive steps.
AS(A— C)=50c.u.
AS(C—D)=30¢c.u.
AS (B—D)=20c.u.
Where e.u. is entropy unit.

Then the entropy change for the process AS (A — B) is :-

T TshH A — B, TcI&T &Y U GHI B9 o SIS 19 ShATT Yal § §FI—T BT @ :-

C—D

!

A B
AS(A— C)=50¢e.u.

AS (C—D)=30c.u.

AS (B —D)=20c.u.

STef e.u. TUSTHT 373 2

A (A — B) % fofu wogid} aftadT AS Rl

Ans. 60
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Topic : Trigonometric Ratio & Identities , Method of Differentiation & Application of Derivative

PART-3 : MATHEMATICS
YT-3 : 0T
SECTION-I : (Maximum Marks: 80)
This section contains 20 questions. Each question has 4 options for correct answer. Multiple-Choice
Questions (MCQs) Only one option is correct. For each question, marks will be awarded as follows:

Full Marks . +4 If correct answer is selected.
Zero Marks : 0 If none of the option is selected.
Negative Marks : —1 If wrong option is selected.

Que-] : (AT 3i%: 80)
T T § 20 T €| T W H TEl IW o6 fo7¢ 4 Forered 31 Sgfoshed™a 95 (MCQs) Fadt T faered ¥t 81 T
w1 o forg, sie fergam fo stmdn:
quf 37 D +4 e EE I T R
greE o 0afk s ot foeker T T mT R
BUHF 3 © | TS TAq forehed <7 T 2

1. If ¢(x)=1f(x) + f(2a — x) and
f'(x)>0,a>0,0 < x < 2a, then :-
(A) ¢(x) increases in (a, 2a)

(B) ¢(x) increases in (0, a)

(C) ¢(x) decreases in (a, 2a)

(D) None

Fd ¢(x) = f(x) + f(2a — x) T

f'(x)>0,a>0,0 < x < 2a, dl:-

(A) $(x), (a, 2a) FTIT R

(B) ¢(x), (0, a) FaeHH &

(©) ¢(x), (a, 2a) H GTEAT ]

(D) g T

Ans. A

Sol. ¢'(x) =f'(x) + f'(2a — x)
given, f'(x) > 0, = f{'(x) is increasing function, if
x<2a—x = x<a
f'(x) <f'(2a —x)
= 6(x)<0
“ ¢(x) decreases in (0, a)
andifx>2a—x = x>a
f'x)>f'Qa—x)= f(x)>0

 ¢(x) increases in (a, 2a)
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2. Iff(x)=(x— 1)(x — 2)(x — 3) and a = 0, b = 4, then c the using LMVT is 2 + A. Then value of 450v2 A
must be:-

ARG f(x)=(x — 1)(x — 2)(x — 3)TATa=0,b=4, LMVT F TN H ¢ 2+ A. T, AT 4502 A T T 81 :-

(A) 400 (B) 500
(C) 600 (D) 700
Ans. C

Sol. We have, f(x)=(x—1)(x —2)(x —3)
=x—6x*+11x—6
s~ fla)=0—-0+0—-6=—-6
. f(b)y=4>—64>+114—-6
—64—96+44—6=6
f(by—f(a) 6-(-6)

= 3
b—a 4-0
Also, £'(x) =3x> — 12x + 11
f'(c)=3c® — 12¢ + 11
f(b) — f
From LMVTM ,=1'(c)

=3=3c"—12c+11
w 3¢ - 12¢+8=0

12 + /(144 — 96) , NG
=2+
3

soCc=

6
As both of the values of ¢ lie in the open interval (0, 4)
o }\‘ = &
3

Then, 450v2 A = 450x+/2 x 2‘36 =600

-1 2
3 Let f(x)= sinTa+x",0<x<1
2x, x=1

f(x) can have a minimum at x = 1 is the value of o is :-

T () = {sin_lot+x2,0<x<1
2x, x=1
afe x = 1 T f(x) =TTH 2 AV o BT A SR -
A1 (B) -1 ©) o (D) 2
Ans. A

Sol. 2x, 0<x<1
f'x) =
2, x=>1
minimum at x = 1
~ f()=sin 'a+12=2=sin"

sin 'o=1 = o=sinl

1()H—l
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4. The number of points in (—o0, o0), for which

2 . P
X —XSIHX—COSX—O,ISZ

=AU (—o0, oo)ﬁﬁﬁ%’ﬁ‘cﬁw,ﬁ'ﬁ%%ﬁ x> — x sinx — cosx =0 ® :—

(A) 6 (B) 4
©) 2 (D) 0
Ans. C

Sol. Let f(x) = x> — x sinx — cosx
s~ f'(x)=2x —xcos x
f'x)=0=> x(2 —cosx)=0o0rx=0
(** 2 — cosx > 0 for all real x)
Also, x = 0 is point of minima.

f(0)=—1<0 and XILH&O fx) — oo,xgr_nOO f(x) — .

N

(09_1)
Hence, it meets x-axis at two points and, hence, two solutions.

5. The global maximum value of
f(x) = log,o(4x> — 12x* + 11x — 3), x € [2, 3], is :—

f(x) = log;o(4x” — 12x> + 11x — 3), x € [2, 3], T T TEaH A= & :—
3
2
(B) 1+1logjo3
(C) logio3
3
2
Ans. B
Sol. et g(x)=4x> — 12x> + 11x — 3
L og'(x) = 12x% — 24x + 11
=12x— 1> =1

>0 forx 1 [2, 3]

Thus, g(x) is increasing in [2, 3].

(%) 0y = F3)
= logo(4.27 — 129+ 11.3 — 3)
= 10g10(30) =1+ 10g103
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6. The height of a right circular cone of maximum volume inscribed in a sphere of diameter a is-
a STE o T o ST S aTel STTRIhaH ST o TF i1 31 ol elTs e-
(A) (2/3)a (B) (3/4)a
(©) (173)a (D) (1/4)a

7 : .
The tangent to curve y; = ax® +bx + £} at (1, 2) is parallel to normal at point (-2, 2) on curve y, = X%+ 6x + 10,

then value of (a — 2b) is

assy1=ax2+bx+%%ﬁg(l,z)w@ﬁﬁm‘@,w”:ﬁwm10%%@(—2,2)@@3’%@
ST o TR 2, T (a — 2b) T A &l
(A) 4
(B) —4
(©) 2
(D) 6
Ans.D
Sol. (1,2) lies on'y,
2:a+b+%:a+b:—% (D)

(@) _ 1
dx /1o (ﬂ)
(-2.2)

dx

2a+b=—l
2

From (1) & (2) a=1&b=—%

a—2b=6
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+1 . .
" is constant then value of n is

afe a5 xy" = o™ % Forelt foreg e aTeiieTar iy AFATS SR 2, O n ISR BN

8. The length of sub-normal to the curve xy" = a

(A) -2 B) -1 (N (D) 2
Ans. A
Sol. dy _ vy
dx nx
L.S.N.
d y2 y2+l’1
b b )R
dx nx nx n-a"

Which is constant
When2+n=0 = n=-2

9. The number of critical point(s) of f(x) = (x — 1) |x — 2| + (x — 2) [x — 1] is :-
(A) 2 (B) 1 (C) more than 2 (D) _%
f(x) = (x — 1) |x — 2| + (x — 2) [x — 1| 3 Shi-qeh Torgal 6l v 2l .-
(A) 2 (B) 1 (C) 23 w1 (D) _%
Ans. C

Sol.  f(x)=0V x € (1,2)
= Fx)=0V x € (1,2)

= infinitely many critical points.
10.  1f f(x) = (x)™™, then £’ (—%) -
AR f(x) = (x)) "™, 7w £ (—%) =

L
4 2 gn T
£>1/\/5<\/§1 n_Z\/E)
4

@ ( ®) (

NS

)1/\5(\/5 4 2@)
lo +

T T

©) ( — log 7 T (D) (n)l/ﬁ<ﬁlo T4 &)

2g4 T

&

Ans. A

Sol. f(x) = [x[n X!
£n f(x) = |sin x| {n |x]

< £ (x)

1
f(x)

| sin x| x| | sin x|
= X

, x cos X £n x|
sinx

X
f’ (i):(i)l/\/§<l/\/§ _Lgn£>
4 4 w4 5 4

_ (E)”ﬁ (g En%—£>

T

LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230003
E+H /06082023 LTS - Page 35/48




ALLEN®
1. Let f(x)=3%+ 3BX, where o # f and

3f'(x)logse = 2£(x) + f"(x).(logse)” for all x. Then the value of o + B is :
AT f(x) = 3%+ 3P* 2 &t o # B aum A x 3 R 3/ (x)logse = 2£(x) + f"(x).(logse) 2,
ar o + P T HE BRI
(A) 3
B) 2
©) -3
(D) 6
Ans. A
Sol. f(x)=3%*+3Px
£1x) = 3% n3 + 3% p 1n°
frx) = a23% (In3)> + 3P* B2 (In3)?

Put it in given condition and solve

12. log(e/x 3+21 d?
Ify=tan ' L +tan”! (£> , then &y is
log(ex?) 1 —-6logx dx2

oyt (R ) st (T2 ) Y
(A) 2

(B) 1

© 0

(D) ~1

Ans. C

1.
So We have

! log e — log x? O ( 3+210gx>

= tan _— an | ——

Y log e + log x2 1 —6logx
1-21 3+21

=tan | (—ng > + tan” ! (—ng )
1+2logx 1 —6logx

=tan ' 1 —tan | (2logx) + tan '3 +tan” ! (2 logx)

—tan '1+tan '3

2

d dy
or Lo 0 or——=0
dx dx?
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WK -5VT— X2 )
5v1+x2+2v1—x2
with respect to cos 'V1—x"is equal to :-

13. Derivative of cot ™! (

1( WTHE —5V1— X2
cot

) Fcos 'VI1-x*
SVI+x2 +2V1-x2

% T TTHA ¢ -
(A) 1

(B) —1

(C) 112

(D) —1/2

Ans.D

Sol.

Let given functions be y and z respectively, then

! 2v/1+x2-5vV1—x2
y =¢o
5V +x2+2V1 —x2

_1< 5V1+x2+2v1 —x2 )
= tan
WTH -5V X2

. ( 5cos 0/2 +2sin /2
= tan

- >, where x> = cos0
2cos0/2—5sin0/2

—1 ( 5/2 +tan 6/2 )
= tan
1—-5/2tan 0/2

= tan_l[tan(a + 0/2)], where tano = 5/2

Also z=cos 'V1—x
= cos_l\/l —os°0
) d_}" B d_y dz ~ 1/2

dz-de/ag-3 -1
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then value of 1S :

2
(E§> -2n
dy /x-z

2
,%ﬁ‘r‘(g) — 27| T HE B
dy /x-o
(A) 1
(B) 2
©) 3
(D) 4
Ans. C
Sol. y=4/(X—sinx)+y
y2=(x— sinx) +y
d.w.r.to x
2yﬂ =1 —cosx+ﬂ
dx dx
(ﬂ): 1 —cosx e
dx 2y — 1

when x = g, y = yp (Let)

X129: —1+yp

(Y

Y
done (-5

2
2yp—1=v2m—3

Yp =

from (1)
(). T
dy x=1 1-0

2
(g) =2t —3
dy /-2
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15.  In a triangle tanA + tan B + tan C = 6 and

tan A tan B = 2, then the values of tan A, tan B and tan C are :-

(A) 1,2,3

(C) 1,2,0

QﬁﬁﬁﬂﬁﬁtanA+tanB+tanC=6ﬂ9ﬂ

tan A tan B =2, dd tan A, tan B qAT tan C H A & -

(A) 1,23
(©) 1,2,0
Ans. A
Sol. tan A + tan B + tan C = tan A tanB tan C
*tan Atan Btan C=6 = tanC = g,
Alsotan A+tanB=6 -3=3
tan A,tan B=2,1 or 1,2 andtan C=3

16. The value of
11

3w 5w . 7w . 9w |
Sin —— SinN == sin = sin = sin — sin ——

14 14 14 14 14 14

is equal to

11

37 . 57 . 7w . 9w .
SiN — sin == sin — sin = sin — sin —s

14 14 14 14 14 14
T | BT -

1
A) =
()8

1
o) —
()32

Ans.D

(B) 3,2,1

(D) None of these

(B) 3,2,1
(D) 319 ¥ IS T

1371.'

"1

)18

14

1
B) —
()16

1
D) —
()64

Sol. w 3 Ty FE.y 9 117w . 13w
5in — sin — sin — sin — sin — sin ——sin ——

14 14 14 14 14

. m . 3m . 5m
= sin —sin —sin — X1
14 14 14

. 5w ) 3n ) T
xsin{ t— — |sin{ T — — sm(n——)
14 14 14

T 3n 5w 1
= Sll’l —sm—sm— = —
14 14 14 64

14
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17. Leta=cos A+ cos B — cos (A + B)

b=4sinésinEcos A+B .
2 2 2

Then a — b equal to :-

(A) 1 (B) 0
©) -1 (D) None

HFTa=cos A + cos B — cos (A + B)
_|._
b=4sinésinEcos A+B
2 2 2

Tl a — b -

(A) 1 (B) 0

© -1 (D) i< Tt
Ans. A

Sol. a=2cos A;B cos A;B —2cosz<A;B +1

2 228 (A28 e A28

2
+
a=1+4cos< A+B > sin %sin%

a—b=1

18. If o, B, y and & are the solutions of the equation tan(e + %) =3 tan 360, no two of which have equal

tangents, then the value of tan o + tan B + tan y + tan J is

aﬁwﬂwm(e + %) =3 tan 36,3511\?{ o, B,yad 2 30 9 foregi 31 o tan T A9 @9 &1 & 4T

tan o +tan B +tan y +tan O =

(A) 1 (B) -1
(©) 2 (D) 0
Ans.D

Sol. We have,

tan<9 + %) =3 tan 30
I +tan 6 _3 3tan 0 — tan>0
1—tan 6 " 1-3tan?0

+ 3t—t
L+t _ 3 [putting t = tan 0]
1—-t 1 -3¢

= 3t 6P +8t—1=0

0
So,t Tttty Fy=5=0

* tan o +tan B +tan y +tan 6 =0

Hence, (D) is the correct answer.
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19. If tan2<£> + tanz(z—n> + tan2<3—n> Frvrrees e, + tan2<7—n> = A & if x¥ + y* = A, then the value
16 16 16 16

of (x + y)2 must be

Ifg tan’ (1“—6> + tan® <21—2:> + tan® <3—n> Foories e, + tan’ (71_76t> =L qerafe x¥ + y* = A, d@ (x + y)°
FHAMR

(A) 35

(B) 1225

(C) 225

(D) 2

Ans. B

-2-2-2+1
__4 41[ + 4 —5=35
sin’ smzz sin? (3_%)
8
x’ +y* =35

= x=3y,y=1 or x=1,y=3x

(x +y)* =352 =1225
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20. Letx = sin 1°, then the value of the expression

1 + 1 +
cos0°. cos1°  cos1°. cos2°
;‘l‘. A
cos2°. cos3° cos44°. cos45°
is equal to

Ifd x = sin 1°, S h

1 1
+
cos0°. cos1°  cos1°. cos2°

1 1
J’_

J’_

c0s2°. c0s3° 1 cos44°. cos45°

CARIE R

1 sin(1° — 0°) N sin(2° — 1°)

sin 1° [ cos 0° cos 1° cos 1° cos 2°

: 30 _ 20
N sin( ) N

cos 2° cos 3°

. o

sin 1

in(45° — 44°
N sin( )

cos 44° cos 45°

1 o o o
= [tan1 +(tan2” —tan1) +

(tan 3° — tan2°) + (tan4° — tan3°)

+ ...+ (tan 45° — tan 44°)]

1
sin 1°

1
X
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SECTION-II : (Maximum Marks: 20)
This section contains 10 questions Candidates have to attempt any 5 questions out of 10. If more than 5

questions are attempted, then only first 5 attempted questions will be evaluated.

The answer to each question is a Numerical Value.

For each question, enter the correct integer value (In case of non-integer value, the answer should be rounded
off to the nearest Integer).

Answer to each question will be evaluated according to the following marking scheme:

Full Marks : 44 If correct answer is entered.
Zero Marks : 0 If the question is unanswered.
Negative Marks : —1 If wrong answer is entered.

@ue-11 : (Terhan 3i: 20)
WEE T 10 ¥ &) SEicart 3 10 T A et oft 5 71 o1 sRme e 81 9fe 5 & iRk Wit v e R S ®, @
Fa T8 5 T T AR TohAT ST
T T T I A& A (Numerical Value) 2
ek 5% o [TT, Wel qUlieh Wi &l i (SXHAS Eoha H, I bl [Hehecd quiish # foram ST =nfey) )
Scdsh %1 oh Ie BT Aok EIfoTiad Sieh FIsiHT o STTam foharm StTa:
quf 37 . +4 ¢ TEl S TSt fRm T R
FAHE  : 0FfE RIS ot I Gl T fohar TR R
HUICHF 3 —1 TS TTeTd ST gol 1Rl 7T |

1. If the function f given by f(x) = X - 3(a — 2)x2 + 3ax + 7, for some a € R is increasing in (0, 1] and

o . f{x)—14 "
decreasing in [1, 5), then a root of the equation, —”2 =0(x #1)is:

Ife ®e  fix) = x> — 3(a — 2)x° + 3ax + 7 g7 fIr W R fRet a € R & ol etauet (0, 1] T IEHE qen

S [ 1, S)ﬁmﬁ,ﬁw% =0(x #1) Frueranm ;

Ans. 7

Sol. 5
f'(x)=3x"—-6(a—2)x +3a

f'x)=0V x €(0,1]
f'x)<0VxE€ELSY)
> f'x)=0atx=1>a=5

fix) - 14=(x—1)* (x—7)

f(x)— 14
x—1)

=x-—-7
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2. The sum of the maximum and minimum values of the function f(x) = |5x — 7| + [x2 + 2x] is the interval

[%, 2] , where [t] is the greatest integer < tis :

B f(x) = |5x — 7| + [x* + 2x] TR [t] FEwH Ul < t &, AT e [%,2] H IoadH qeT s JHE1 T SThe

H|
Ans. 15

Sol. Graph of x>+ 2x

Graph of [5x — 7|

\

3

f(x)|min:4+0:4,atx=g
f(X) [, =8+3=11, atx=2

. Required sum = 15

3. If 'R’ is the least value of 'a' such that the function f(x) = x> +ax +1is increasing on [1, 2] and 'S’ is the greatest

value of 'a' such that the function f(x) = x> +ax+1is decreasing on [1, 2], then the value of R — S| is :

afe 'a' 1 =gam 7, 5@ fAT e f(x) = x” + ax + 1, 3T [1, 2] W ITHHAM &, 'R' & T 2’ H1 3Tfeeraw 7w,

foraes 1T e fix) = x% + ax + 1 30 [1, 2], WEEAF &, dF R — S| HT A |

Ans. 2
Sol. f(x)=x2+ax+l
fx)=2x+a
when f(x) is increasing on [1, 2]
2x+a=>0 Vx€]L2]
a>—-2xVxE€[l?2]
=—4
when f(x) is decreasing on [1, 2]
2x+a<0 Vx€Jl2]
a<-2 Vx€[l,2]
=-2
R—S|=|-4+2|=2
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4. Ifyl/4 +y " =2x, and

d? d
(x2 -1) Y s By =0, then |a. — B] is equal to
dx2 dx

afe U4y 2 oy e

2

d .
(x>-1) 4y +(xxd—y+ By=0,% o — p| =T
dx?2 dx
Ans. 17
SO].. 1 1
y7

1
Syr=x+vVxl-lorx—VvVx’—1

So, L LAy, x
4y% dX \/Xz_l
1
1 1 dy y*
4y3/4 dx m
d 4
Y
dx  Vx2—-1
VR y -2
ey =
Hence, y=4 -
dx x2—1
x*-1 y’—xy
= x-1y” 4( )
vx2—1
=>(x21)y"=4( o1y - — )
Vx2—1

!

=2 - )y" =4 <4y— %) (from I)
= (x2 —Dy"+xy'—16y=0

So, |a — B| =17
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6
50 Ify= Z kcos ™! {%coskx— %sinkx},
k=1

d
then & atx=01s
dx

6
a3 4 .
IRy = kcosl{—coskx——smkx},
Y= D keos | ooskx g

dix=ow Y ammmz-
dx

Ans. 91

Sol.
Putcosa=i,sina=i0<a<£
5 5 2

Now é coskx — i sin kx
5 5
=cos o . cos kx — sin o . sin kx
= cos(a + kx)
As we have to find derivate at x =0
We have cos™ ! (cos(a + kx))
= (o + kx)
6

Sy=) (atky

k=1

1
=Zk=—6x7x 3 _o)
at x=0 k=x 6

o G
dx

240 2A0
1" - 2
6. IfK=-2" 92 gen2k=2?
2sin3 sinl

210 _ 22°
I K = cos - ?Os qad 2K =?
2sin3°sin1°

Ans. 1

SOI' o o . o . o
cos?1° — cos?2° _ sin®2° — sin’l

2sin3°sin1° 2sin3°sin1°

sin(2° +1%)sin(2° — 1°) 1
2sin3°sin1° 2
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7. Ifo = 41 then value of

n
tan0 tan26 tan(2n — 2)6 tan(2n — 1)0
is :-
ke = ~ qa
4n
tan0 tan20 tan(2n — 2)0 tan(2n — 1)0
FAAE -
Ans. 1
Sol. p = * = 4np=7 = 2n0=2=L
4n 2
tan6 tan20 tan(2n — 2)6 tan(2n — 1)0
(tan6 tan(2n—1)0) (tan26 tan(2n—2)0+.....tan n0)
(tane tan(E —6))(tan26 tan(£—26)) tan =
2 2 - 4

8. If tan (% + 6) + tan (% - 9) =k sec 26 then k is equal to :-

Ife tan (% +9> + tan <%—6) =k sec 20 a9 k SR&L 2 :-

Ans. 2

Sol. 1+tan6 4 1—tan0
1—tan 0 1+tan 0
2 (1 +tan’0)
= — "~ =2sec20
1 —tan?0

9.  Let f(x) be a cubic polynomial with f(1) = —10, f(—1) = 6, and has a local minima at x = 1, and f(x) has a

local minima at x = —1. Then f(3) is equal to

T f(x) T BT 9gue 8 e g
f(1) = —10, f(—1) = 6 &, T f =1 Ueh T Freqam fofg x = 1 & 3 £(x) 7 0oh Ty oy foig
x=—121dl f(3) TR T |

Ans. 22

10. Cosine of the angle of intersection of curves

y=3""llogxandy=x*—1is
Thy=3""'logx ATy = x* — 1 % Ufc=eg VT I HISAT (cosine) T T
Ans. 1

Sol. y=3"TInx&y=x"—1

Point of intersection (1, 0)

x—1

y=3""In3Inx+ " =1=m

y=x"(1+Inx)=1=m,

~ Angle=0 .~ cos0=1
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