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ALLEN®

Topic : Current Electricity & Circular Motion

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. If the reading of ideal ammeter A in circuit shown here is zero, then the ratio % of the emf's of the two
2
batteries must be
R

A) 1 B) =L
(A) ® &

R,
© - (D) None of these

1
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ALLEN®

2. A copper wire of length ¢ £’ and radius ‘r’ is nickel plated till its final radius is 2r. If the resistivity of the

copper and nickle are p_ and p,, then find the equivalent resistance of wire between its ends?

Pe pn L
nr? (p, +3p.)
PcPn L
72 (pn +4pc)

Pcpnl
4nr? (pn+3pc)

(D) None of these

(A)

Tl o Teh q ohl AFSITS © 0° TS BT ¢’ R, 39 9T d doh fehet wAfem Y St ® S aeh for gaeht Brsam 2r 21 st

fe diel wef fferet st st faierehar p @ p,, &1 i 6 &l o sfter goar wiaiig 3md il

Pe pn L
nr? (pn+3pc)
PePn L
72 (pn +4pc)

PepPnl
4nr? (pn +3pc)

(D) 319 & IS &
Ans. A

H !
PO 3
s 5:,
iy

\

>
»

(A)

4

Resistance of copper wire R, = p, ey
r

(+A=pr2)
v A = T(2r)? — i = 3nr

Resistance of Nickle wire

10

= .=
RNI Pn 32

Both wire are connected in parallel. So equivalent resistance

_ RcuRai _ ( PcPn ) ¢
Rey + Ry 3pct+pn/ w2
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ALLEN®
3. In the circuit shown in figure reading of voltmeter is V|, when only K, is closed, reading of voltmeter is V,

when only K, is closed and reading of voltmeter is V; when both K and K, are closed. Then :-

TR R & e et it K 1 o€ hLd 8 A1 ATeeHiet &l TIadieh V) &, STl shadl it K, &l 98 Fd 8, af
SIeeHIET 1 U1 V, & TAT 4 it K| & K, I bl o€ Ld &, Al ATeeHIST T q1ediah Vs 2 al -

15Q
50 K
—AAM— 1
30Q ‘
K>
O
L
E
(A) V3>V, >V, (B) V2>V >V;
(©) V3>V >V, (D) Vi>V,>V;
Ans. B
Sol = ISE _ 3E _ 0.75E
5+15 4
,= 30 _ 6E _¢sp
5+35 7
= 10E _2E _ ek
10+5 3
V>V > V3
. . . A L
4, Three copper wires are there with lengths and cross-sectional areas as (£, A); (24, e and > 2A ).
Resistance :-
(A) minimum for the wire of cross-sectional area %
(B) minimum for the wire of cross-sectional area A
(C) minimum for the wire of cross-sectional area 2A
(D) same for all the three cases.
. . L
< el o AT 26T VSIS o ST I &% S0 (0, A); (213, %) qen (5,2A> ?, ferrer -
(A) STTIE FIE &THA % Tt AT 3T =AaH &
(B) ITTIE T &AH A Ted A T A4 &
(C) STIIE I &HS 2A 1A AT hT FAdH &
(D) < feafat & g\
Ans.C
L
Sol. R = pt
A
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ALLEN®

5. How will the reading of ammeter change if the key k is closed ?
(A) Increase
(B) Decrease
(C) Remains same

(D) Information insufficient

Fsil k 1 918 T o WG SISt 1 wIa AT fohe Wb et g -

AVAVZA?VAVA r A‘N?VAVAV
®
aal
[ v
(A) e
(B) =M
(C) THI1 v
(D) H=HT 39T &
Ans. A
Sol. , = vV __V
¢ L3R
v v
= =%
Rq &
Sy >
6. In a potentiometer experiment when terminals of the cell are connected at distance of 52 cm on the wire, then no

current flows through it. When 5 Q shunt resistance is connected across the cell the balancing length is 40 cm.

The internal resistance of the cell (in Q) is :—

o forvamTd) & T § S A o Foll ot forstem Tt & 52 cm R TET ST ® A7 S R Teed T8 s /1 S 3%
5Q % Wfaree ¥ 3172 fAT ST € d Hqford 1walTs 40 em ST 81 i Sfawrg (Q ) 80 :—

(A) 5

200
B) —
52

52
Q) 22
©) 2
(D) 1.5

Ans.D

Sol. . _ (E—I>R
)
“(2-1)s
40

=15Q
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ALLEN®
7. The value of effective resistance between A and B is ? (R =2 kQ)

forg A o B 3w wrelt wferrer BT (R = 2 kQ)
R

(A) (1+v3)kQ
(B) 2(1 ++/3)kQ
(C©) (1-v3)kQ
(D) 2(1 —V3) kQ
Ans.B

Sol. LetR,p=xQ
A

B e——W
R
Rx
Ryp=R+
AB R+x
Rx
R+x
= X =21 +v3)KQ

+R

x=2R+

8. A heater takes 40 minutes to boil a given amount of water. Its coil is cut and 7 th of its length is used in the

heater now. How much time will it take now to boil the same amount of water using the same source ?
(A) 10 minutes (B) 12 minutes

(C) 15 minutes (D) 8 minutes

T B T o6t & TRl A/ SR 40 e H SIS 9T 21 SHeRl HUSTH! Shi Il ST € 9T 3 Eet H Fusel i
TRIF3h TS Shl Toh-< TS Sh1 STANT H AIRIT SITAT 2| HHIT A T STANT HAd 8T el EIed g UT= ohl I AT hi

ST T TohaHT Tmr o |
(A) 10 fiFe (B) 12 fiFe
(C) 15 fime (D) 8 fiFre
Ans. A
AV4 2 AV4 2
Sol H= L= Yy
R
r
t; _ 40min
ty=—+=
4 4
=10 min
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ALLEN®

9. 10 Cells, each of emf 'E' and internal resistance 't', are connected in series to a variable external resistance.
Figure shows the variation of terminal potential difference of their combination with the current drawn from

the combination. Emf of each cell is

forra aTesh 7t 'E' & AT NTie ¢ 3Tt 10 &, T qitard! Sfakrd o |re 29ft 350 1 Sitg T 8| 36 SaeH o R

T 2 et T aiTe | 4R o Qe giad o 5 SR T ) e e i foeld aresh ot &1 -
V(volt)

12 14 i(Amp)
(A) 1.6V

(B) 3.6V
(C) 14V
(D) 42V

Ans.D

10. Carbon resistor has resistance specified by three bands having colours red, yellow and black. If the resistor is

remolded to make a resistor twice of previous length, the new colour code will be
(A) White, Blue, Black
(B) Red, Orange, Black
(C) Brown, Red, Black

(D) Yellow, Gray, Black

fordt el wfeerss o afaiet o6t o9 Svet gro ewrtan € foHeh T o, fier o e 21 3fe 3@ gfatieres @ e
THT IS STt ierrereh 3 uftafa s & ST d s7a 2 ool e g 2

(A) vaq, e, e

(B) T, AT, SRl

(C) U, AT, 1
(D) i, T, Shret
Ans. A
Sol. R, =24 x10"=24Q
After molding R;=4 R, =96 Q
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ALLEN®

11. A particle is moving with a velocity of v = (31A + 4tjA) m/s. Find the ratio of tangential acceleration to that of
normal acceleration at t = 1 sec.
T TV = (3f+4tf) m/s % R TTFL TR ¢ = | 5 T IHeh TIRT T @07 T SAT @ HT ST J1d
(A) 4/3 (B) 3/4
(C) 5/3 (D) 3/5
Ans. A
Sol.
-
V
a (375 !
A
3
t=1s,v=1/32+4>=5 3= i—: = 4§
a, = 4cos37° = 16 ,aN=%
at 16 4
= 4 =" = _
an 123
12.  An insect trapped in a circular groove of some radius moves along the groove steadily and completes 10
revolutions in 100s. Choose the correct statement:-
(A) The angular velocity of the insect is 10 rad/s
(B) The angular velocity of the insect is % rad/s
. . . 2T
(C) The angular velocity of the insect is = rad/s
(D) The angular velocity of the insect can't be defined as radius is unknown.
T shieT fordll BIsam ol JaTehr ATeaR 9o o (ST 36 FohR TTf sheat @ foh 100s H 10 =t I LT 21 Ot @l
o g
(A) IS FHTHOFT AT 10 B
(B) IS T HI0f o % 2
2
(C) I3 =1 Hrvfa 3T ?" 2
(D) TS T IV ST T &l L Tk FRATTR BT JTd T8 3l
Ans.B
Sol o= A6 _ 10x27 rad/s
t 100
LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230004
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ALLEN®

13. A body moves in a circle of radius R having centre at origin, with an angular velocity ® in the x-y plane as

shown in the figure. Another body moves parallel to y-axis with constant velocity (R®/2). At time t = 0, both
particles are at (R, 0). The value of time t, when first body has velocity only along positive x-axis w.r.t. the
second body is

(A) /6w

(B) 513w

(C) 5T/6w

(D) None of these

T G x - y A H o HIv 31 & Bream R aret g # Wi i 31 9 1 05 7t forg T 2| T T %] y-3 F
GHTR 1 o (Reo/2) | Tt ell 81 @ ¢ = 0 0 1607 (R, 0) W 81 Torer &mar ¢ o2 gardl aeq o @med qeeft
R T AT hact ST x- 78T o STET BN 2

an)

(A) /6w
B) 513w
(C) 51/6®
(D) 99 ¥ TS &I
Ans. B
Sol. \71 = R cos mtjA— oRsinot i
iy oR~2
VvV, = 28
2 > ]

- A A
Vi = (chos ot —(DTR> i~ oRsinot i
\7 12 1s along JriA , when

cos ®t=1/2 and sin ot = —ve

n 5w
> ot=21—-=="—
3 3
LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230004

E+H /03092023 Page 9/47



ALLEN®

14.  An object moves counter-clockwise along the circular path shown below. As it moves along the path its
acceleration vector continuously points towards point S. The object
(A) speedsup at P, Q and R
(B) slows down at P, Q and R

(C) speeds up at P and slows down at R.

(D) slows down at P and speeds up at R.
Teh eq eI et 9o o STfee JATTerd fomm # i shidl €1 STl g T G il <hiell & T SEehl co0T AiesT AR
foreg S ht e SfiTar Tt 21 =reg ol

(A) P, Q @T R T =T et 2

(B) P, Q AT R W =Tt wred 2

(C) P W 9T sl & T R UX &l 2l
(D) P WX =T Tt € q9T R W a7t 2
Ans.C

Sol. P

.v = (+) at P (speeds up)

o

a.v =(-) at R (speeds down)

.v=Zero at Q (a, = 0)

o]

LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230004
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ALLEN®

15.  Two-wheeler can tilt while turning, but four-wheeler cannot. Estimate maximum safe speed of a four-wheeler
on turn of radius 10 m assuming coefficient of static friction between tires and the flat road to be 0.64 and

acceleration due to gravity to be 10 m/s’.

ST 1 Ul STed shi =Tl o S HIg 9 AT ST & Al 98 Foh SfTd € Sflioh =T qiedl =Ted el gohd ) R el
A T o He TAfeh =0T UTR T 0.64 TAT TEET @0 1 10 m/s” A T 10m e 3wt gume w =)
it ared <t STfreham gfr =Tet Jra AT -

(A) 6.4 m/s (B) 2.8 m/s
(C) 8m/s (D) 10 m/s
Ans.C

L.
So v, =+J1rg =8.0 m/s

16. A string of length L is fixed at one end and carries a mass M at the other end. The string makes 2/m
revolutions per second around the vertical axis through the fixed end as shown in the figure, then tension in

the string is

L SwaTs 1 U SR U e o St g8 © Ud 39e gt R T M S et 81 SR TR R & ToRe ATt SefeR
3181 % qia: (AT 2/n wrerRt it &eve quf et 21 S H ara @

(A) ML (B) 2ML
(C) 4 ML (D) 16 ML
Ans. D

Sol. Tsin0=Mo’R ...(I)
T sind = Mw’L sin® ..(ii)

From (i) and (ii)
2 4.2 2 2 (2
T=Mo'L=M'nn"L=M4n (—) L=16 ML
yis
LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230004
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ALLEN®

17. A circular curve of a highway is designed for traffic moving at 72 km/h. If the radius of the curved path is
100 m, the correct angle of banking of the road should be given by :

TS AT TSRIHR T T 72 km/h 3 =1t o ToIC ST 12T 81 AfS 356 Y Bam R = 100 m &Y @ TS AT ook
10 T =M1

2 3 2 1
(A) tan ' 3 (B) tan ' 5 (C) tan ' % (D) tan ! 7
Ans. C

1. 2
So tan 0 = A

g,
0=tan ' {E}

18. A ball of mass m moves inside a smooth spherical shell of radius R with velocity v/2gR at 'A'. What is the

direction of force acting on the ball, when it reaches B ?

Tk Tig ST 5590 m ®, R 33T 3 Uk ekt Tiief i shiet o 31=at 1fd o W&t 8, A W SHeh! 91 +/2gR B 59 I8
B W Ugardt & 79 11g W red ot ot fow @ g -

(A) BP (B) BQ (D) BS

Ans. C

Sol. At B, v =0 so only mg acts.
19. A pendulum is released from rest from the point A as shown in the figure. The string of the pendulum is taut.
OA makes an angle 30° with the vertical. The acceleration of the pendulum bob at this instant would be

(A) along AO (B) along the vertical

) o . In a direction making an angle less than 30°
(C) in a direction perpendicular to OA ) ]
with the vertical

Teh leteh ol o o Yef¥id foeg A @ formreree @ sigd €| wficis i Wi st g5 81 OA Feaiet § 30° it sl
21 39 &7 YT AleTeh o Tieteh o1 calul BT —

(A) AO % srfem (B) Sealer & srqfer
(C) OA I rvaraq foum & (D) SEATeR T 30° & 7 10T o7 &I e &
LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230004
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ALLEN®

Ans. C
Sol.

At A : T =mgcos 6 balance so acceleation = gsinf
perpendicular to OA

20. A simple pendulum of mass m swings about point B between extreme positions A and C. Net force acting on

the bob at these three points is correctly shown by

U WS Qlersh foreh 5550 m 8, forg B o ufid: = forg A Wi C o off=r arerd ahtdn 81 diete ot il foreg o
T T oA sl il Fort § g 9 @ eviar @ @ -

N
[
1

Ans. C

Sol. Velocities at extreme positions A and C are zero. So there is only tangential force and no centripetal

force, and also at B it has centripetal force only.

LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230004
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ALLEN®

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 37: 20)
WEE T 10 ¥ T SEieart 3 10 T A et oft 5 w1 1 SRme e 81 9fe 5 & ik vt v e R Smar ®, @
At TEeT 5 ST T HE e fRa ST
I T T 3L A& A (Numerical Value) 2
ek 5% o [TT, Wel qUlleh Wi &l i (SXTHAS Eeha H, I T [Hehecd quiish # foram Sar =nfey) )
Scdh S50 o Io b Aok EIfeTiad Sieht FIsiHT o STTEm foharm StTa:
quf 37 . +4 ¢ TEl S gt fRm T R
FAHE ;0T RIS Wt I Gt T fohar AT R
FUCHF 3 —1 TS TTeTd S qol 1halT 7T |

1. The given Wheatstone bridge is showing no deflection in the galvanometer joined between the points B and D

(figure). Calculate the value of R (in Q).

fo2 sEiexe &g H forg B a1 D o s 81 Tea et shis faer T fawman 21 R 1 81 (Q ) 2:-

Ans. 25
100 200
Sol. “0_ 20 o Ry=200
Ry 40
o= 10 5005 R=250
100+ R
LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230004
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ALLEN®

2. Figure shows a Meter bridge wire AC has uniform cross-section. The length of wire AC is 100 cm. X is a
standard resistor of 4Q and Y is a coil. When Y is immersed in melting ice the null point is at 40 cm from
point A. When the coil Y is heated to 100°C, a 12 resistor has to be connected in parallel with Y in order to
keep the bridge balanced at the same point. The temperature coefficient of resistance of the coil is x X 10281

units. Find the value of x.

ot T TREHT ST 1S ATl Hied Uq A’ AC i ST AT & SEehl Twalg 100 cm 81 T&F X T 4Q) 1A 9H
ST & A1 Y U Fusel 8| S Y i et g€ ot & o S @ af 37 o5, forg A 9 40 om W T 8T 2)
STel U Y T 100°C ek T foT ST 8 1 8 bl §A fofg 0 Hferd sH1 T & feiw 120 %1 U Sfiess Y
3 TR 3 T THTHT ST 81 SFUSTT T qTg STARre o7k x x 102 SI 3eTE &1l x 3T 71 J1d HITST -

x =40 ﬂ:;m_
l/JjG
A 5, C
|
Ans. 1
Sol. This is linear variation of resistance.
ix4 _AD _40 _2
i xRy pDCc 60 3
A _2Ry=6RX12 g Ro1)
Ro 3 R+12
Now, R=R; (1 + aAT)
12=6(1+ a 100)
a=1x10"
x=1
3. The series combination of two batteries, both of the same emf 10 V, but different internal resistance of 202

and 5Q, is connected to the parallel combination of two resistors 30 Q and R Q. The voltage difference

across the battery of internal resistance 20€2 is zero, the value of R (in Q) is :

mavﬁﬁsﬁeﬁgéaézﬁﬁﬁmw (parallel combination) ﬁﬂ%ﬁﬂﬁﬁ%ﬁlﬁﬁ\ﬁ@"@%l el
ST i1 forega aTesh oI 10 V 2 WX SehT 377tk SfoRrerehaT 20Q 3 5Q 81 R & Hfate 30 Q R Q T vl
MM H Afe 20Q HATfien Tfcrer areft st o e &1 favar @ A AR (Q H) FIAFE

Ans. 30
Sol. _ '\/V)\(/V‘
1,
30
. AN
1
2002 50
_ ||—/vvvv\—{ —AAAAA]
10 10
E1=E—ir EZIE—iI'
=10-120=0 =10-0.5x%x5
1=05A =75V
Ewt=EitE, =75V
=i +1
05-15 15
X 30
x=30Q
LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230004
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4. The reading of the ideal voltmeter (in volt) in the adjoining diagram will be :-

oA aftaer § 3T1esf dieeHiet 1 arsaieh (dee H) R :-

Ans. 8

Sol. Current flowing in the circuit
_E 104 1
R 20+10 5
P.D. across AC = % x20=4V

P.D. across AN=4 +4 =8V

5. A potentiometer wire AB is 100 cm long and has a total resistance of 10 ohm. If the galvanometer shows zero

deflection at the position C, then the value of unknown resistance R (in ohm) is.

100cm T frsemTdt TR AB 1 % Tfalg 10 Q 21 afe Rerfa ¢ o feaiier # fae s § 9o ar3ma wfode R

T O (3 H) R
I
10v
40 cm ’( B
Vr=10 J
_|
—fww:|
R
Ans. 4
6. A pendulum of mass m and length | is released from rest in a horizontal position. A nail at a distance d below

the pivot, causes the mass to move along the path indicated by the dotted line. The minimum distance such

that the mass will swing completely round in the circle shown in figure is d then S—Ed is

m SFHI AT [ SHITS 1 Tk leieh Ueh &rfast feorfer o fortmr & 5o fora Sirarm 21 shieteh | d gl il T it s
ﬁﬁw‘(@mmﬁnﬁw%mﬁwwﬁwﬁ%%Wﬁﬁuﬁmﬁaﬁmﬁaﬂﬁqﬁw@

awwnwr&,d%,a%%dwm‘@ﬂ-

. Nail ;
. P
e PP
Ans. 3
Sol.
V2gl =4/5g(L —d) = — —3
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7. Two very small balls A and B of masses 4.0 kg and 5.0 kg are affixed to the ends of a light inextensible cord that
passes through a frictionless ring of negligible radius compared to the length of the cord. The ring is fixed at
some height above the ground. Ball A is pulled aside and given a horizontal velocity so that it starts moving on a

circular path parallel to the ground, keeping ball B in equilibrium as shown. Speed of the ball A is closest to

T AT 9T o M1 T A T B T 4.0 kg T 5.0 kg T 31 954 B T1a altell 15 81 I8 9T T HNURTed it
T T Y TSRAT 8| T ST § 3 SHalTs T geal § ek I T8 21 718 A 1 Hea & forelt hivr aeh foreefia e T
&t 3T 38 YRR o S 2 56 3w &t SR gor W wfomr 8 Sl 2 o e B femren wne stewet § wdt )
e A % =T 1 FReaH A & —

Ans. 3

Sol. Tcos 6 =m,gand T=mzg = 6 =37°
2

mav A .
and —————— =Tsin® = v, =3 m/s
(r=2sin0)
8. A body crosses the top most point of a vertical circle with critical speed. What will be its centripetal

acceleration when the string is horizontal g = 10m/s” :-

o ST U e TR ot o TS fofeg ol Shifecteh =TTt € UTC At 21 STaT ST &fcrT & 1 SHehT Aokl RUTRITE N g = 10ms” -

Ans. 30
Sol. v={3gR
2 3gr
r r
9. A weightless thread can withstand tension upto 30 N. A stone of mass 0.5 kg is tied to it and is revolved in a circular

path of radius 2m in a vertical plane. If g=10 m/s%, then the maximum angular velocity of the stone can be:—

T YRE 9T 30N 3T q1E T oL TohaT 21 0.5 kg FSIHT T T FH SITeT SITam 8 a1 2 m e o axf o
T 3eA e H RTS8l A g = 10 m/s” BT QN TeeR 1 TR HIvfier I 81wl @ -

Ans. 5

Sol. At lowest point;

T - mg=mco2r

mg+mw’

=30-5=0502
= ®=+v25=5rad/s
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10. A body rotating with an angular speed of 600 rpm is uniformly accelerated to 1800 rpm in 10 sec. The

number of rotations made in the process is__ .

600 rpm 3T AT & FUH e Y YU T 10s H 1800 rpm Toh THAHTT &9 H 1L {1 71T 81 36 ThAT H B At

Ans. 200
Sol. W= M)+ at
o =1200 x 6

0= (Dot+ l(ltz
2

—600x 9+ L o0 x6x L
60 2 36

6 =200
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Topic : Redox and Equivalent Concepts , Coordination Chemistry & Metallurgy

PART-2 : CHEMISTRY
YRT-2 : 3919 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-] : (Terhan 3i: 80)
T TS H 20 T &) WA WA H FEl I F f7¢ 4 Forereq 81 SgloshedE 95 (MCQs) Fad T fashed Tt 81 weaish
% o foTu, 3feh frrgam fog s
quf 3% D +4 I3 EEl ST I TS
T AL 0 A W forshed T& T TR
BUHF 3 © | IS TeAq forehed <7 T B

1.  Inthereaction, Cl,+ OH — Cl +ClO, + H,O0, chlorine is :
(A) Oxidised
(B) Reduced
(C) Oxidised as well as reduced
(D) Neither oxidised nor reduced
atffsRam, Cl, + OH™ — CI~ + Cl0, + H,O &, TR & & 8 :
(A) ST
(B) 3=t
(C) H'elierd 9 =R
(D) 7 Terdtehd 3R 7 & Ta=Ra
Ans. C

2. Equivalent weight of KMnQy, in acidic medium
KMnO,, 3T STFe1 ATEW H qeaish WK g -
(A) M
(B) M/2
(C) M/5
(D) M/3

Ans. C
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3. Hydrazine reacts with KIO; in presence of HCI as;
N,H, +10; +2H" + ClI” — IC1 + N, + 3H,0
The equivalent masses of N,H, and KI1Oj5 respectively are : (K =39, 1=127) :-

BTgSSiH, HC1 sl Suftafa # K10, & e werr fopa shtar @
N,H, +10; +2H + ClI” — ICl + N, + 3H,0

N,H, & KIO; %1 qeieh! R AT & :

(K =39,1=127) :-

(A) 8,87
(B) 8,35.6
(C) 16,535
(D) 8,53.5
Ans. D

Sol. [ N;H; — N, ; n—factor = (—2t00) x 2 =4
10, — ICl;n —factor = (+5to+ 1) x 1 =4

32
EN2H4 = T = 8

214
EKIO3 = T =535

4, In the redox reaction
xMnO + yPbO, + zHNO; — HMnO, + Pb(NO;), + H,O

RSEC IR IR
xMnO + yPbO, + zHNO; — HMnO,4 + Pb(NO3), + H,O
(A) x=2,y=5,z=10
B) x=2,y=7,z=8
(C) x=2,y=5,z=8
D) x=2,y=5,z=5
Ans. A
Sol. x=2,y=5,2z=10
5. How many moles of stannous oxalate can be oxidised into Sn"* and CO, using 1 mole of K,Cr,0, ?:-
T HIS K,Cr, 0, 3T UANT A T T SArieie o fohee Hiet Sn™ qem CO, H ATeefishd 81 dehd 82
(A) 0.5
B) 1
(C) 1.5
(D) 2

Ans.C
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6. In a biological reaction glucose (C4H;,04) is converted into 2 molecules of pyruvate (C3H,05). Equivalent

weight of glucose in this reaction is-

T Siforeh SAIRAT H hiE (CoH ,04), TEEAE (C3H,03) % 2 AU H FAANG &1 ST & ar 36 Al o
T T AT W 2-
(A) 180

(B) 90
(C) 45
(D) 60
Ans. C

Sol. 0 2/3
9H1206 — 23CH4O3 +4H" +4¢”

n-factor = 4

7. 25 ml of a 0.1 M solution of a cation of transition metal Z reacts exactly with 25 ml of 0.04 M acidified

KMnOy solution. Which of the following is most likely to represent the change in oxidation state of Z ?

HSRHOT 9T Z % 91 % 0.1 M, 25 ml forersm ot qut foram stwefishd 0.04 M KMnO,, % 25 ml o @7 gret 81 fe
THHM Z T HATRAIRLOT ST 1 AT Tiar w1t & 2

(A) AN
(B) 72y g3t
(©) 73" 74t
(D) 72" — 7%+
Ans. D

Sol. (N; x V|)metal = (N, x V,)KMnO,
0.1 M x (n - factor) x 25 ml
=0.04 M x5 x25ml
n-factor of metal =2

only true for 7% —z"

8. The oxidation state of Fe in
Na3[Fe(NH3)(CN)5]2HzO

Na,[Fe(NH;)(CN);].2H,0 T Fe 3t Sier1ehor STaee T 2rft?
(A) -1
(B) +1
(C) +2
(D) +3

Ans.C
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In the reaction, P,H, — PH; + P,H, the equivalent mass of P,H, may be given as :-

AR P,H, — PH, + P,H, W P,H, 31 qoTeh! T 37 Yo T ST Hehell & :-

3m Sm
A) —— B) =
(A) 2 (B) c

3m 12m
C) —/— D) =
©) s (D) 3
Ans. B
Sol. -2 3 (-1/2)

PH — P3H + P4H;

Disproportionation reaction
n;(oxd.) = (—2 to — %) x2=3
ny(red.) =(—2to -3) x2=2

(3x2)
n — factor = =
+2)
E= m _ Sm
n — factor 6

Number of moles of K,Cr,0 that can be reduced by 1 mole of Sn*? fons is -

K,Cr,0- 3 Tl hl &I 7 &, ST 1 At Sn'*2 ATIHT gHT AU <ht ST Hehelt 22

1 3
(A)E (B)E

5 6
C) = D) =
()6 ()5
Ans. A

Type of isomerism exhibited [Cr(NCS)(NH;)s] [ZnCl,] :-
(A) Coordination isomerism

(B) Linkage isomerism

(C) Ionization isomerism

(D) Both coordination and linkage isomerism
[Cr(NCS)(NH;)s] [ZnCl,] i € GuTe=Iaar gie?
(A) SUHEHAISH THTEET

(B) Gy guTaEdr

(C) AT "HIEISAT

(D) Gftr o SUHEHAS GHTEEdT HT

Ans.D

Sol. due to NCS® , linkage

both ions are complex, coordination
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12.  Complexes [Co(SO,)(NH;)s]Br and [CoBr(NH;);]SO, can be distinguished by : -

(A) Conductance measurement (B) using BaCl,
(C) using AgNO; (D) All

" [Co(SO,)(NH,)s]Br T [CoBr(NH;)5]SO, H fara foret Serm & =it 2

(A) STARAT T HIIT (B) BaCl, 3T Y11 ik
(C) AgNO; T TN FHleh (D) asft
Ans.D

Sol. [Co(NH;)sBrSO,] > [Co(NH;)sSO,]Br (conductivity) [Co(NH;)sBr]SO, forms ppt. of BaSO, with
BaC12

13.  Assign the hybridisation, shape and magnetic moment of [Cu(NH;),]SO,
(A) dspz, square planer, 1.73 BM
(B) sp3, tetrahedral, 1.73 BM
© dspz, square planer, 2.44 BM
(D) sp’, tetrahedral, 2.44 BM
[Cu(NH;),]SO,, 3T HeHTT, ST o Trafhid SATE0! 81T
(A) dsp?, 9 gHA, 1.73 BM
(B) sp’, IqheTH, 1.73 BM
(C) dsp?, o g9, 2.44 BM
(D) sp’, I, 2.44 BM
Ans. A

14. The octahedral complex of a metal ion M** with four monodentate ligands L, L,, Ly and L, absorb
wavelength in the region of red, green, yellow and blue, respectively. The increasing order of ligand strength

of the four ligands is:

M’ 4Tq ST T AR T Tohel fiiel, Ly, Ly, Ly 3T Ly % 6T 3 HeAhd Haht AT, &Y, et iR et Tt |
TN T FHHTTER SR AT 8| = ATt T IMfeh o1 sI@al s o-

(A) Ly<Ly<Lg<L,
(B) Li<Ly<Lg<Ls
(©) Ly<Lz<L,<L,
(D) Ly <Ly<L,<Ly4

Ans.D
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15.  Crystal field stabilization energy for high spin d* octahedral complex is :-

a1 fa d* 378 Skt e o ford foreeet &t wemeietor St e & et 32
(A) 0.6 A,

(B) —1.8 A,

(C) —1.6 Ag+P

(D) —1.2 A,

Ans. A

16. Which of the following complex is most stable among the following :-

T 5 & i vt wee 31 Tt 2 -
(A) Naj [Fe(C204)s]

(B) [Co(NH3),] "
(C) [Cr(NH;)] Cl;
(D) Na; [CoFq]

Ans. A

17.  Oxidation state and coordination number of cobalt in given complex —

OH
(NH,). CO<VH >CO(NH3):GH (SO,), are -

(A) +3 & 4
(B) t3&6
(C) 42 &4
(D) 42 & 6

foor m dpe Afies

OH
(NH), Co< >C0(NH3):en (S0.),
NH,

T hieTTee i STRATHTT STTEAT T TH-< TET © -
(A) +394
(B) +396
(C) +29 4
(D) +296

Ans.B

LEADER TEST SERIES / JOINT PACKAGE COURSE 0999DJM262103230004

Page 24/47 E+H /03092023



ALLEN®

18. Match items of Column I with the items of Column II and assign the correct code :
Column I Column IT
(a) | Cyanide process (i) | Ultrapure Ge
(b) | Froth Floatation Process | (ii) | Dressing of ZnS
(c) | Electrolytic reduction (ii1) | Extraction of Al
(d) | Zone refining (iv) | Extraction of Au
(v) | Purification of Ni
Code :
I [ o U1 %! it [1 o U1 & FHTT L 3R w2l s i il
HieH I e I
(a) | AT TSHE (i) |3 Ge
(b) | % weTa TshH (i) |ZnS T TSSHHOT
(c) | e e STU=RI | (iii) | Al %1 fsedor
(d) | e SRt (iv) | Au 3T femmor
(v) | Ni =1 rfgaror
HS :
(A) a(iv) b (ii) ¢ (iii) d (i) (B) a(ii) b (iii) ¢ (i) d (v)
(C) a (i) b (ii) c (iii) d (iv) (D) a(iii) b (iv) ¢ (v) d (i)
Ans. A
19. Siand Ge used for semiconductors are required to be of high purity and hence purified by
(A) zone-refining (B) electrorefining
(C) Van-Arkel's process (D) cupellation process
STefaITeTeRT o foTT SRIRT 3T ST ATt Si AT Ge GG T ST TEAT § STawrehdl B1d & 71 3% 6 foFa Sman @ -
(A) & - JTsHTT g (B) fereget sgeliepeor smar
(C) aH-HATeha fafer g (D) FIUATHT forfer gr
Ans. A
20. In which of the following isolations no reducing agent is required:
(A) iron from haematite (B) Tin from cassiterite
(C) mercury from cinnabar (D) zinc from zinc blende
3 & T Forer qerereRtoT § STa=imareh St SATIweshd el BT 2 :
(A) THITEE & A (B) hE1eTEe § foa
(O REEEEERET) (D) Fvw =g o S
Ans.C
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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 . +4 If correct answer is entered.
Zero Marks : 0 If the question is unanswered.
Negative Marks : —1 If wrong answer is entered.

@ue-11 : (Terhaw 37: 20)
TS H 10 7H & SHfiardi & 10 7 & fret «ft 5 vy o1 2@ e 1 Al 5 & 1feren vt o s TR war &, o
hTet & 5 St T S e STt
T T3 T I HE&ATeHS W (Numerical Value) 21
edsh W o oI, el qurieh AT &1 bl (SXHAS Eohe H, I bl [Hehedw quiteh # foram ST =1fe) )
Ww%wwwﬁmﬁ\@ﬁwaﬁw%wﬁww
quf 37 4 T I s e T
T HE 0T RIS o S ES AL fopar I R
HUTHF 3HF :  —1 A TTeAd AL gt TohAT T B

The eq. wt. of Na,S,05 as reductant in the reaction Na,S,05 + H,O + Cl, — Na,SO, + 2HCI + S is Mw ,

X

1.

then x will be :-

e arfurferar &

Na28203 + HzO + C12 — Nast4 + 2HC1 + S

HTATIH o T & Na,S,0, FT el 9K MW 2 5t x 2rTr.-
X

Ans. 8

2. 4 mole of a mixture of Mohr's salt and Fe,(SO,); requires 500 mL of 1 M K,Cr,0- for complete oxidation in

acidic medium. The mole % of the Mohr's salt in the mixture is :-

HIEL AT qAT Fey(SOy)3 o 00T o 4 HISA o STrei1d HTEaH H qUf STRetertol 3 fTT 1 M K,Cr,0; % 500 fieft 6t
SATITIHAT et 2| Farsor & Hre oAaor it % AT R :-

Ans. 75

Sol. FeSO, (NH,), SO, . 6H,0 + Fe, (SO,);
Mohr salt
x mol (4—x) mol

* (Eq) K,Cr,0O7 = (Eq) Mohr solt
(Cr+6 — Cr+3) (Fe+2 — Fe+3)

N x V(L) =mol x n factor
1 x6x0.5 =xx1
X = 3 mol

* % of Mohr's salt = % x 100 =75%

in mixlure
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3. In H,SOq , K2g207, CrOs underline element having oxidation number X,Y,Z respectively then X +Y + Z

will be
In H,S05 , K,Cr,07, CrOs W {Eifehd qeall T ST 31 AT X,Y,Z & a1 X+Y+Z 3T 7 8

Ans. 18

4. The number of electrons to balance the following equation :-
NO;” +4H +e~ — 2H,0 +NO is

et iRt NO; ™ +4H' + ¢~ — 2H,0 + NO

1 HfeTd L o fordl setargil ot Hean &
Ans. 3
5. How many moles of hydrazine (N,H,) can be oxidized into N, using 2/3 mole of bromate ions (BrO; — Br):-
2/3 T S AT (BrO; — Br ) §RT BTESSIH(N,H,) o foha HieT T N, | Siferdiehd foham ST dehar 2 -
Ans. 1
Sol. BrO; — Br ; n-factor = (+ 5to — 1)
=6¢ gain
N,H, — N, ; n-factor = (— 2 to 0) x 2
=4e¢ loss

Total loss = Total gain

nxde == x6e

3
n =1 mole

6.  Sum of number of ions in aqueous solution of CrCl;.5NH; and CrCl;.4NH; :-

CrCl;.5NH, @7 CrCly 4NH, o Sefta forerae & STa o711 sht €T o I

Ans. 5

Sol. Tons in aq. solution
[CI‘(NH3)5C1]C12 3
[Cr(NH3),Cl,]CI 2
3+2=>51ions

7.  Find sum of number of unpaired electron in [C0C16]_3, [Cr(NH3)6]+3 and [Zn(NH3)4]+2 -
[CoClg] >, [Cr(NH;3)s] > T [Zn(NH;),] ™ & SR Seiargii ohl ST o1 AT 2:-
Ans. 7

Sol. [CoCl(] 3, Co™ = 4s%3d" =d°

KNI KN KT e
[Cr(NH5),] 7, Cr = 4s%3d°d°
I L T Y
[Zn(NH;),]%, Zn"? = 4s%3d"°

unpairede =0

Sum=T7e
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8. Find the number of optically active isomers for [Pd(en), (NH;) (H20)]4+ cation.

¥R [Pd(en), (NH5) (H,0)]*" 3 3t TerTf¥Tes |fsha STafia shi € 1 il
Ans. 2

Sol. [Pd (en), (NH;3) (H,0)]*"

M(aa),bc forms shows 2 optically active isomers
How many of the given ores are ores of Cu ?

Azurite, Pyrolusite, Malachite, Cuprite, Chalcocite, Dolomite, Limonite, Galena

few T 3rrERl B & Cu o ford STTEh 8 2

Ans. 4

Sol. Azurite — 2CuCO; . Cu(OH),
Malachite — CuCO; . Cu(OH),
Cuprite — Cu,O
Chalcocite — Cu,S

10.  Find the number of metals which are commercially extracted by carbon reduction method.
Pb, Fe, Zn, Mg, Al, Na, Au, Ag
= 1 9 Ul o1t < g Sarsd S Shenfies ®9 ¥ e 1= fofty grr feenfya fomar strar 2
Pb, Fe, Zn, Mg, Al, Na, Au, Ag

Ans. 3
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Topic : Trigonometric Equation , Fundamental of Geometry , Solution of Triangle , Height and

Distance & Indefinite Integration

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-] : (JATFHaH 3iw: 80)
39 ES H 20 W €| TS T H HEl IW o [7¢ 4 foehed €| Sgfashed™@ ¥4 (MCQs) Fad T fashed |t 21 T
% o foTu, 3ieh FeTgam fog S
qof 37 D +4 e TR ST AT R
FHE oA oft feren A& T W R
RO 31 . —1 AlQ TTeAq forehed T 7T 8

1. The value of expression
2(sin 1° +sin2° +sin3°+. .. .. +5sin 89°)

2(cos 1° +cos2°+....+cos44°) + 1
equals:-

ST
2(sin 1° +sin2° +sin3°+. ... +5sin 89°)

2(cos 1° +cos2°+....+cos44°) + 1

T T BITI-
(A) V2

(B) 1/V2

©) 12

D) 0

Ans. A

Sol. Numerator
= 2[(sin 1° + sin 89°) + (sin 2° + sin 88°) +....
+ (sin 44° + sin 46°) + sin 45°]

N Numerator

Denominator
= 2[sin 45°{2(cos44° + c0s43° + ...+ cos 1°)+ 1}]

2(cos 44° + cos 43° + ...+ cos 1°) + 1]

=25sin45° =2
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2. If xcos 6 =ycos<6 + 2%) =zcos<6 + 4%) then — + 1 + 1 is equal to :-
(A) 0
©) 2
2 4
Ifg XCOS@ZYCOS<9+TTC) =zc0s<9+7n> dd — + — + — &{e{
(A) 0
(©) 2 (D) 15 T
Ans. A
Sol. 2 4
Ifxcos 6 = ycos(@ + Tn) = zcos(@ + %)
1. A cos 0, 1. Xcos<6+2—n), 1_ Xcos<6+ 4—“)
X y 3 z 3
l+ l+l =L (cose+cos<2—n+6) +cos< T
X 'y z 3 3
=A [cos 0 + 2 cos(m + 0) cos %]
=% [cosO—ZXcosG x %] =0
3. The difference between the greatest and the least possible value of the expression 3 — cos x + sin’x is

S 3 — cos X + sin’x T TEqH  =AAH AT o6 i<l T 3T 2

@ B

©)

4

9
4

Ans.C

Sol

"3 —cosx+ 1 — cos’x

=— (cos2x +cosx)+4

=— coszx + cosx +l +4 + l
4 4

1\? 17

=—|cosx+ =) +—

2 4

17 Ll 2
= —_ = COS X —_
4 2

) 1 17
Maximum value [ at cos x = — = | =

2) 4
17 9
Minimum value (at cosx = 1) = 71" 2
Difference = ﬁ —2= 2
4 4
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1
4. One root of the equation cosx — x + 5= 0 lies in the interval :-
FHIHTT cosx — x + % = 0 %1 Uk o -+ § ¥ Tor® STaret | 8 :-
3n
» (0.3) B) (-5-0) o (37) D) (%3
(A) (0.7 B) {73 © (77 (D) (7=
Ans. A
1
Sol. Let f(x) =cosx —x + o)
f(0)=x+ % >0
f<£):()—£+l: -7 _y
2 2 2 2
Therefore, one root lies in the interval (0, g)
5. The number of solutions of the equation

tan’ x — sec'®x + 1 =01n (0, 10), is —

(A) 3 (B) 8 (C) 10 (D) None of these
TR tan” x — sec'® x + 1 =0 (0, 10) T Bl ohl T BT —

(A) 3 (B) 8 (C) 10 (D) 379 ¥ =his &
Ans. A

Sol. sec’ x —sec!x=0

= seczx(l—sec8 x)=0
1 —sec®x =0assec’ x > 1
sec®x=1 = cos" x=1
cosx==1
X=nm,n €1
x={m,2xn,3n} € (0, 10)

So, the required number is 3

L

6. Let 6 € [0, 4] satisfy the equation
(sin 6 + 2) (sin 6 + 3) (sinB + 4) = 6. If the sum of all the values of 0 is of the form kt, then the value of k is:-
Ifg 0 € [0, 4] T TR
(sin 0 +2) (sin 0 + 3) (sin® + 4) = 6 0 3 AT BT ANTH kr, BT AT k =T A BITI-
(A) 6 B) 5 ©€) 4 D) 2
Ans. B
Sol. (sinf + 2) (sin6 + 3) (sinB +4) =6
LH.S.<6and RH.S.=6
Therefore, equality only holds if

sin6 =—1or 6 =3m/2, 7m/2
. Sum=51t => k=5
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7. Ifx€(m2n)&

J1+cosx +v1-cosx :cot(a +X] then 'a' equals :-
V1+cosx —/1-cosx L2

) 7 ®) 7 (©)

(D) None of these

w|a

afd x € (m, 2m) qYT

\/1+cosx+\/lfcosx :cot(a+X) ?ﬁ'a‘W%
\/1+cosx —\/l—cosx \ 2

(D) T & IS T

T T
(A) 7 (B) £} ©)
Ans. A

Sol. l+cosx = 2c052§=\/§
~1—cosx :\E

w|a

X
cos—
2

. X
sin—
2

X| |, X
S—|+|sin—
2 2

co!
V1+cosx ++/1—cosx _‘
\/1+cosx 7\/17cosx

8.  Find no. of solution of equation

1680 4 16605 = 10 ;0<x<2m

THIHTT 1657 + 165X = [0F 0 < x < 270 § Bl 7 T 2
(A) 2 (B) 4 ©) 8 (D) 0
Ans. C

Sol. 16Sin2X 4 161*Sinzx — 10
put 1657 = ¢

1
t+—6=10

) t
" —10t+16=0
st=2o0rt=8
t=2 t=8
lﬁsinzxzzl lﬁsi.n‘x:23
- 1 2 3
SosInT X =— —
4

sinx=+

b | =

w [0, 27t] Total solution = 8
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9. Ifa, B, y and 3 are the solutions of the equation tan(e + %) = 3 tan 30, no two of which have equal
tangents, then the value of tan o + tan B + tan y + tan 0 is
Zl'%WUTtan@%-%) =3tan 30 H A o, B, y T & B TTH ¥ foheel a1 o HisAT & W GAM A2 ¢ al
tan o + tan B + tan Yy + tan & =
(A) 0
B) 1
©) 2
(D) 1/3
Ans. A

Sol. We have,
tan(@ + %) =3 tan 30

I +tan 0 _3 3tan O — tan’ @

1—tan6 " 1—3tan20
1+t 3t—¢3 ,
=3 utting t = tan 0
1—-t <1—3t2) p g ]
= 3t 62 +8t—-1=0

Sot1+t2+t3+t4:%=
tan o0 +tan B +tan y +tan 6 =0
10. Ina AABC, A:B:C=3:5:4Then[a+b+cv2] is equal to
et AABC,H, 3R A:B:C=3:5:4dd[a+b+cV2] HTHE M|
(A) 2b
(B) 2c
(C) 3b
(D) 3a
Ans.C

Sol. “A:B:C=3:5:4
> A+B+C=12x=180° =2 x=15°
~ A=45°B=75C=60°

—— = .b = ——— =K (say)
sin45°  sin75° _sin60° 3
3+1 V3
.'.a=LK,b= v K,c=—K
V2 22 2
~a+b+cv2=3b.
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11.  An observer on the top of tree, finds the angle of depression of a car moving towards the tree to be 30°. After

3 minutes this angle becomes 60°, so the time taken by car to reach the tree is:-

(A) 4.5 min. (B) 3 min. (C) 1.5 min. (D) None of these

T Y1k ST U U o o T 2, U T oW ATt ST AT STIHH shivT 30° 9TaT &1 3 e aeamq ivr 60° & S 2
TS R UG o Uge H fohen &ne it «-

(A) 4.5 min (B) 3 min (C) 1.5 min. (D) 379 ¥ =his &

Ans.C

Sol.

W=

D+—d —>C—X —

tan 60° = —
X
x= (1)
V3
tan 30° = L
dfx
h
V3h=d+—
V3
d=20 _ oy
3

so time take = 1.5 min.

12.  In AABC, b%+¢? = 1999 a2,
cotB +cotC

then ————  is equal to :-
cotA
s ABC #, A b” + ¢* = 1999 2%,
cotB +cotC FAAE -
cotA
1 1
(A) — B) — (C) 999 (D) 1999
999 1999
Ans. A
Sol. cotB+cotC (cosBsinC +sinBcos C) sin A
cotA sin BsinC cos A

sin(B+C).sin A

sin B sin C cos A

a2

- sin?A B 2
sinBsinCcosA  be { b2e2—a? }
A2l 2be
3 2a?
2a° 1

1999a2 —a2 999
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ALLEN®

In a triangle ABC,a:b:c=4:5:6. The ratio of the radius of the circumcircle to that of the incircle is :-

16 7
(A) — (B) L
) 7 ) 16
16
©) = (D) none of these

B ABCH,a:b:c=4:5: 68l dl RS I 3F=: B2 7 g1 2

16 7
A) 16 7

(A) = (B) T

(©) 13_6 (D) =98 & s 7t
Ans. A

Sol. Teta=4K, b=5K, c=6K.
Then 2s = 15 K

R abc/4A abcs

Tt Als  4A>

abcs
- 4s(s—a)(s—b)(s—c)

: 2abc
B (2s—2a)(2s—2b)(2s—2c)

B 2)@5)(6)K’ _ @@
~ 7K.(5K)(3K) VIO

16
7

cosA _ cosB cosC

In a triangle ABC, if = and a = 2, then its area is —

a b c
AABCHiafy SOSA _ COEB _ cosC 3 a =2, B A By 31 St & —
a C

(A) 2V3 B) V3
© V3 o V3

2 4
Ans.B
Sol sin A _ sin B _ sinC

* We know

a b C

. cos A cosB cosC
Given = =

LA ..b c
Dividing (i) by (ii), we get
tan A =tan B =tan C
= AABC is equilateral triangle.

Area—?eﬁ:?ZZ:\@
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1+x2
15. / dx equals -
(1-x2)V1+x*

/ 1+x2
dx SR
1-) VT s

2
*) m( &+ 1) +VxE T >+C

X

(B) C—Lln VXA +1-v2x
Vo) x*-1)

(C) C—tan! ( ,/1-1—%—1)

(o) VRIXT

X

+C

Ans. B

Sol. <2 <1+L>

:_/ l(”fz) N

=y

=—/L put t=+/2 tan 0
tvt2 +2

2
=- V2 sec? do =—L/cosec9d9
V2 tan® - V2 sec V2

=C - L £n (cosec 6 — cot 0)
V2

1 <\/2+t2 _ﬁ)

-C-— In
V2 ! t

1 (m—\/f)
n | —————

t
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16. /etan_]x (1 +X+X2)d(00t_lx)=

/eta“lx (1+x+x%)d(cot 'x)=

(C) _ Xetan’lx +c

(D) Xetan’lx +c

Ans.C
Sol. Ie“"‘-:xlil-kx—x::l X-l, dx
1+x*
Puttan! X =t = x =tan t
dx
S : dt
1+x*

J'e‘ (1+tant +tan®t )(—dt)
-_[e‘ (tant+ sec?t Jdt

—ettan t +cC

17. Iff(x)= / (x* +2x*+3x%) (1+x*+x%) 3 dx and £(0) = 0, then value of (f(1)) is

Ifg f(x) =/(x2+2x4+3x6) (1+x2 +x4)%dxamf(0) =0, BT (f(1))* T O BT

(A) 2 (B) 0

Ans.D

ALLEN®

© 1

Sol. fx)= / (x2 +2x4 + 3X6) (1 +x2+ x4)%dx

f(x) =/ (x +2x° + 3x5) (x2 +xtr x6)

)(2-1—)(4+x6=t2

x+ 2% + 3x5)dx = tdt

3
f(x)=/t2.dt=t?+C

(x? +x*+x6)7

fx= 3 +C

x=0 C=£(0)=0

w

[ [}

f)=2 =3

f1)=3

=

dx
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1
18. dx, o #nm, n € Z is equal to

3

sin”x sin(x + Q)

1

dx, 0 # nm,n € Z S

sin’x sin(x + o)

(A) — 2 cosec a (cos 0. — tan x sin (1)1/2 +C
(B) — 2(cos a + cot x sin ()L)l/2 +C

(C) —2 cosec o (cos o + cot x sin o) +C
(D) — 2 cosec a (sin o + cot x cos 0()1/2 +C

Ans.C

Sol.
sin® x sin x+a)= sin® x (sinx cos0 + cosx sinQ) = sin® x (cos o + cot X sin Q)

1= ! dx

\/ sin’x sin(x + )

1
= dx
. 2 \/ 0
SIN“XV COoS O, + cotx sin
2
COS €C“X
= / dx
vcos o + cotx sin

Putting

. 2 .
cos o + cot x sin o =t and — cosec” x sin a.dx = dt, we have

1:/—;_ dt=— ,;/tl/zdt
sin 0.Vt Sin o
1 tl/2
=-— — | +C
sin o 12

= I=-—2cosecaVt+C

= — 2 cosec 0 (cos a + cot x sin oc)”2 +C
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19. / & is equal to-

. 4
sin"x + cos*x

(A) L tan” ' (Ltan2x> +C
V2 V2

(B) v2 tan! (L_tan2x> +C
V2

©) L tan” ! (Lcot2x> +C
V2 V2

(D) None of these

/LW%_

. 4
sin"x + cos*x

(A) L ™! (Ltan2x> +C
V2 V2

(B) V2 tan™! (L_tan2x> +C
V2

© L tan” | (Lcot2x) +C
V2 V2

(D) 378 ¥ 15 T
Ans. A
Sol.

/ dx
sin*x + cos#x

dx / 2dx / 2sec?2x
= = = dx
/ (sin®x + cos?x)’ — 2sin®xcos?x 2 — sin®2x 2sec?2x — tan’2x

22
=2 /& dx = / + [Putting tan2x = t = 2sec’2x dx = dt]
2 + tan2x (\/5) NI

= L tan” ! (L> +C= L tan ! (Ltan2x) +C
V2 V2 V2 V2
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20. If / f(x) dx = ¥(x), then / x> f(x*) dx is equal to

aﬁ:/f(x)dx—\}f(x),a‘r/ x° f(x%) dx SRR 2-

A) = [X*PE)- / W (x*)dx] +C

1
3
(B) %x3‘P(x3)—3/x3‘P(x3)dx+C

©) % CW() — / LW )dx + C

(D) %[x3‘1—’(x3)—/x3‘1’(x3)dx]+c
Ans. C

Sol.
Given that / f(x) dx = ¥Y(x).

LetII/x5 f(x*) dx
or 1= / tf(t)% (Put x> = 1)

% [t/f(t)dt—/f(t)dt] +e

x> 3 _ 1 2 3
I=T‘I’(x)—§ 3x“W(x7)dx + ¢

X3

= 5 P(x*) - / WP dx +c
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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)
FES A 10 W T IHicary &t 10 7 A fredt off 5 w21 67 e T 81 Al 5 @ <1frek Wit ot s e S @,
A gET 5 ST T HeieR fRa S
T T4 T I H&ATHe A (Numerical Value) 2
ek 55 o [TT, Wel qUTleh Wi &l ol (SXHAS Hoha H, I ! [Hehecd quiish # foram s =nfey) )
Scdsh S5 o I BT Hedieh EfeTfiad Sfeh FrsiHT o STgam foha St
qof 3% : +4 91 BE W TS R T R
FHHF 2 0Ffe RIS o Il T foham T R
HUHF 3 © —1 IS TeAd I 3t fohar 71T 2

L. Letaand [ be two real roots of the equation

(k + Dtan’x — v2. A tanx = (1 — k),
where k(# —1) and A are real numbers.
If tan® (o + B) = 50, then a value of |A| is ;-
HIHAT GH R
(k + Dtan’x — v2. A tanx = (1 — k), k(£ —1)
(A € R) % o AT P 3 ATEATH A 2
IfE tan® (0 + B) =502, @ A| FTHAFE :-
Ans. 10
Sol. A2

tanol + tanf} =

k+1
k-1
tana. tanf} =
k+1
AV2
V2
tan(a + B) = krl _ 2 :L_
_ k-1 2 \/2
k+1
}\’2
= 7=50:> A=10& - 10
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2. If 2 tan’x — 5 sec x is equal to 1 for exactly 7 distinct values of x € [O, %} ,n € N, then the greatest value

ofnis :-
Ife 2 tan’x — 5 sec X, X € [O, %],n € N,éﬂﬁﬁq:rmﬁé@%m 1 %Wﬁ,ﬁnwwmﬁl

Ans. 15

Sol. )
2tan“x — Ssec x =1

2 (seczx —1)—5secx=1

2sec’x — Ssec — 3 =1

3. If solution of equation

3c0s%0 — 2v/3 sin 0 cos 6 — 3sin?0 = 0 are n7m + T andnm+ L then |r — s| is equal to :-
r s

Ife TR 3c0s”0 — 24/3 sin 0 cos 0 — 3sin’0 = 0 FH FA n7 + T+ L iﬁ,ﬂﬁHr— s|3|'{T§|T%:-
r S

Ans. 9
Sol

" Equation can be written as
3tan®0 +2+/3 tan® — 3 =0
= tan 0 = L and tan 0 = —/3
V3

:Oznn+£or9:nn—£
6 3

>r—s|=6+3=9
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4. The angle of elevation of the top of a vertical tower from a point A, due east of it is 45°. The angle of
elevation of the top of the same tower from a point B, due south of A is 30°. If the distance between A and B

is 54v/2 m, then the height of the tower (in metres), is :-

forg A, ST e Sreatat #iT o qel st ST &, W WA oAt 3 1 31 107 45° 21 forg B, St forg A S aferor o 2, @
ST #T o 3T BT 37 hioT 30° B A A G B o 1= 1 gl 54v/2 m, &, A1 R A1 F=iig (FLH) @ -

Ans. 54
Sol.

in AOAT OA=0T=h
in AOBT OB=hv3 0T =h
in AOAB h? + (54v2)” = 30
2h? = (54)* .2
h=54
5. A house of height 100 m subtends a right angle at the window of an opposite house. If the height of the

window be 64 m, then the distance between the two houses is

e Heh SRt S=mE 100 m B ST @ fRerd wen i fggeht ot gwentor sar 81 afe fageht it =1 64 m £,

e ST weRAT o Sft= AT 3l J1d |
Ans. 48
Sol. '
o0 -6
TI) 5 E
04 m 100 m
| e
A B
+ d >
64
tan 6 = —.... (1)
X
tan (90 — 0) = 36
X
cot O = 36 w.(2)
X
(D> (2)
X =48 m.
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6. Two vertical poles of heights, 20m and 80m stand a part on a horizontal plane. The height (in meters) of the

point of intersection of the lines joining the top of each pole to the foot of the other, from this horizontal

plane is :-

20 Ht. T 80 Hi. F=TE A1eT &1 W, Teh & Tl T HIY TS 8| Yook T o6 R Rl gH @ 6 uIe § fuer

ATt @l o Sideeed fig shi 38 THde & S (et §) € :-

Ans. 16
Sol.
80m
20m|
h
Xy Xy
by similar triangle
h 80
X_l = P (D
h 20
— = .2
by X2 X1 + X2 ( )
by (1) and (2)
X2
—= =4 =4
X or X, = 4x,
= h _ 80
X1 5x1
orh=16m

7.  If two adjacent sides of a cyclic quadrilateral are 2 and 5 and the angle between them is 60°. If the third side

is 3, then the remaining fourth side is :-

afe forelt Sforar ISt o1 1 SFATTA ITE 2 9 5 8 9 3ok WEA T 10T 60° 21 AFE ATERT 1 61 71 3 & at <ieft o[

T A BHT-
Ans. 2
Sol. In AABD,
22 + 5% —BD?
COS 600 =
2(3) (5)
= BD?’=19
Now, in ABCD
2
+ —_
cos 1200 = D919
2(3) (CD)

= CD*+3CD-10=0
= CD=-5,2
= CD=2 (~CD#%#-5)
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1
8. A chimney of 20 m height standing on the top of a building subtends an angle whose tangent is 3 at a

distance of 70 m from the foot of the building, then the height of building is

T SHI o IS o @S 20 HeX S5alTs T 0k Ferwrehit U 17 7aied et @ frah s9Ra @ 9 & 70 m AT g W
Wé%,a‘rsw—daﬂé—dﬁ%:

Ans. 50
Sol.

Given, tana = —

tan o + tan [3

tan(a + p) =
() 1 —tan a tan

1 h

h+20 5 70
70 -1 b
h+20 70+6h
70 420-h

= h=150

Hence, 50 m

9. If the integral /Stai dx =x+a €n|sin x — 2 cos x| + k, then a is equal to :

tanx — 2

af /tStanX dx=x+a fn|sin x — 2 cos x| + k, &, dT a S & -
anx — 2

Ans. 2
Sol. / Stanx
tanx — 2

5sinx
=/_—dx
sinX — 2 cos X

(sinx —2cosx) + 2(cos x + 2 sinx)
= X
(sinx — 2 cos x)

/dx+2/ cosX +2sinx dx
sinx —2cosx

=x+2Ln|(sinx — 2 cos x)| + k

>a=2
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10. f, / XFCOS2XF 4~ fx) + K. x|+ C

XCOS2X

J T .
where f (Z] =1, then f(0) + 10K is equal to

m%/ XHeosAXHL 4~ fx)+K. tnfx|+C

XCOS X

SET f [g] =1, 2, £(0) + 10K & 7 &
Ans. 20

Sol.
/ XFCOSIXAL 4 — fx) + K loglx| + C,

XCOS“X

and f(n/4) =1

X + 2cos?x X 2
/ ——dx = dx+ [ =dx
XC0s2X XC082X X

=tan x + 2log |x| + C

f(x) = tanx, K =2 (by comparing)

Now, f(0) + 10K = tan0 + 10x2=0+20=20
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