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PHYSICS

SECTION - A

Multiple Choice Questions: This section contains 20 multiple
choice questions. Each question has 4 choices (1), (2), (3) and
(4), out of which ONLY ONE is correct.

Choose the correct answer:

1.  InACseries circuit supply voltage Vims) = 100 volts; R = 80
Q; X, =80 Q and source frequency is f = 50 Hz. Find the
power factor

1 1
1 —= (2) -
2 2
3 B
3) — 4) —
3) 2 (4) 5
Answer (1)

Sol. z=1R?+ X2 =802

R 1
cosf=—=—
z

N

2. Anexpression of potential energy = 2\/; is given. Then
+x
dimensions of (A-B) will be. (x is position here)
(1) MLT? (2) M¥2L3T2
(3) ML**T? (4) MLY2T
Answer (3)
Sol. [B]=][L]
AL=uL
22 b 2502
[A]l=MLT L1/2 =[MLT 7]
3. A block of mass m is released from height h on smooth

plane. If normal force on top of the circular part is 3mg.
Find h.

(1) 5R (2) 4R

(3) 3.5R (4) 3R

Answer (2)

2
mv
N+mg=——-
g R
v2 =4gR
1
mg(h—2R)=me4gR

h—-2R=2R
h=4R

Electric field at centre of semi-circular ring of radius 10 cm
is 100 v/m. Find charge on the ring if charge distribution is

uniform.
(1) 4eo
(2) 20¢o0
(3) 25¢e0
(4) 30¢o0

Answer (2)

A
271egR

_ Q
2nggR - R

Q=E21m°R%,

100 x 2 x 10 x 102go

20¢,



5. A point charge particle Q = 3C is placed at point
A(0, -2, -5) and taken to point B(2, 1, 3) in the electric field

E:(fo+3y2f+4lz). Find work done by electric field.

(1) 75Joule (2) 135Joule
(3) 89lJoule (4) 105 Joule
Answer (2)

Sol. So Aw=|[qE-dr
= Aw= qj(fo +3y%j+ 4/2) (dxf +dyj + dzlz)
= Aw= q[(Zxdx +3y%dy + 4dz)

X2¥222
= Aw:qjx2 +y3+4z

X1Y121
= Aw=3[(4+1+12)-(0-8-20)]
= Aw=3(45)=135

6.  Unpolarized light with intensity /o incident on polariser.

Find angle between axis of polariser and analyser, so

3
that intensity of emergent light is ?0

(1) 45° (2) 60°
(3) 37° (4) 30°
Answer (4)

I
Sol. Iy, = %cos2 0

cos? 0=

»lw

cosO =

~[ &

7.  Find the least value of p such that system move together
without slipping.

a=g/2 m
= M15ke
Smooth
2 3
1) — 2) —
(1) 1 (2) .
1 5
3) — 4) —
(3) = (4) 7
Answer (1)
fP M, fZ
—t | -
sol. /i fos i =N

m. m
m,g = u72g+719+ umg

1.5=ux0.75+1+nux2

0.5=2.75p
_05_2
=7 1

8.  Asmall cubical region of side 1 mm is placed at the center
of current | = 1A carrying circular loop of radius a = 1 m.

Find magnetic energy stored is the cube.
(1) 7x 107 Joule 2) Au :gx 107 Joule

(3) 2mx107% Joule

Answer (2)

(4) Au=2mx10"Joule

Bz
Sol. Energy density = —
2,

I
Here B= Ko
2a

Y1
So Au:(“—oj = 1x10°°
20 ) 2,



_1x107° py _ 4nx107x107°

4x2  pg 8

Au

= Au =§x10f16 Joule

9. A spherical refracting surface separating the media with
refractive index n1 = 1 and n2 = 1.4 as shown. Object is
placed at 4R from surface and R is curvature radius as
shown.

n,

1 n,=1.4
«— 4R——>
R
>

Find magnitude of magnification.

5 4
1 == 2 i
@ =7 ) |m|=3
3 3
3 == 4 ==
@) ml=> @ |-
Answer (1)
sol. T2 n_(m=m)
vV u R
14 1 04
_— =
v 4R R
1.4 1(2 1) 3
= L = D=
v R\5 4 20R
1.4x20R
Ve—
3
So |m|= mv :1><1.4><20R
mu| 3x1-4x4R
5
(m)-g

10. Ratio of wavelengths of 1%t and 2" line of Balmer series
in hydrogen atom spectra is

11 15

(1) A (2) 28

20 13

(3) >7 (4) 7
Answer (3)

11
Ay |4 9] 5x64

Sol. =
Mmoo1 10 36x12
4 16
_5x4 20
9x3 27
11. Power drawn by resistance 1 kQ2 is 4mW. Find value of Rs.
R,
—AWW—-
4dmA
5V A 21k0
(1) 2kQ (2) 500Q
(3) 1kQ (4) 750Q
Answer (4)
Sol. ii=2mA
Vi=2x1=2Volt
R, = 37500
3mA

12. Two wires (A & B) of same area are subjected to equal
tensile forces gets elongated by same amount. The ratio of

, .. Yy 20
young’s modulus of two material is = =—.
Y, 11

/
Find the ratio of lengths of the wire 4 ?
8

10 20
1) — 2) —
(1) 1 (2) T
11 11
3) — 4) —
3) o (4) 0
Answer (2)
Sol. L’:Y
AAl
/_AYAI
F
So' IA: Y_A . %
lg Yo J\ Al
/
— la_20
lg 11



13. InYDSE, path difference for two points Pand Qare % and
A . . . . .
. respectively. Ratio of intensities at Pand Q is
1 1
1) = 2) =
()4 ()3
(3) 4 (4) 2
Answer (2)
Sol. AB1= =X _10°
A3
AO; = 2—TE><&:60
A6
. cos?60 1
Ratio = T2
cos“30 3
14. A one mole sample of gas undergoes an isothermal
process in which volume changes from 3 litre to 1 litre.
Find work done on the gas if initial pressure was 3 x 10’
Pa.
(1) 2701n3 (2) 9001In3
(3) 30001In3 (4) 9000 In3
Answer (4)
Sol. w=nRTIn3
=3x10"x3x103In3
=9x10*In3
15. A solid uniform sphere of mass m and radius R initially

rotating with angular speed of ® = 2000 rpm. If it stops in
10 sec when subjected to some constant retarding torque,
then find number of revolutions and magnitude of torque.

o = 2000 rpm

8 10
(1) 200; " mR? (2) 500; —mR?
3 3
500 8 10
B) 22 ST mR? (4) 400; = mR?
3 3 3
Answer (3)
2
Sol. ®; =2000 rpm =2000 x © rad/sec
200
=——mnrad/sec
3
Ao 200 20m
o=—= =—"—"rad/sec
At 3x10 3
2 20 8
So, |tl=lo==mR? x =n ==nmR*
5 3
2
Number of revolution = —a—
21
1 20m 10x10 500
= N=—x——Xx = —
2 3 21 3
16. Consider nuclear reaction,
P+4Li > 23 He
Energy absorbed in the process is
(m, =1.0080u, m, =7.0173u
my, =4.0201u)
(1) 14 MeV (2) 24 MeV
(3) 18 MeV (4) 11 MeV
Answer (1)

Sol. AE=C*Am =0.01486 x 931.5

17. Shortest wavelength of Lyman series is Ao longest

wavelength of Balmer series is A. Find value of a .
0

36 18
(1) - (2) =
4 3
(3) 5 (4) 5

Answer (1)



_hC 5 36hC

Sol. Ap=—
Eo 5E,
E=E, (l _ l) S5h s
5
E=—=F
36 °
18.
19.
20.
SECTION - B

Numerical Value Type Questions: This section contains 5
Numerical based questions. The answer to each question
should be rounded-off to the nearest integer.

21. Time period of SHM of a particle is 16 sec. Find minimum

. A
time to move from x = A to XZE .

Answer (2)

Sol.

T=

N|sia
s'
1]
|

T=2sec
22. Mass and radius of a solid sphere is measured with

uncertainty of 1% and 2% respectively uncertainty (in

percent) in calculation of density is

Answer (7)
Sol. p= m
ard
Ap A A
—p=—m+£=1+6=7

p m r

23. Heat dissipation in 6 Q resistance in 54 sec is %J then a

is

60 3V
—m—' —
4Q
AW
3Q
—wmm—| —
2V
Answer (169)
Sol.
60 3V

12
Zao 8
7 7V
8
i 3_7_13
6+ 2 >4
7
H:Pt:EXEX6x54:@
54 54 9

24. A mass of m = 1 kg starts falling with zero initial speed. By
the time it falls a height of h = 10 m its speed becomes
v =10 m/s. Find the magnitude of work done (in Joule) by

resistive force.
Answer (50)

Sol. AKE =Aw,, +Awg
1
5(1)X100=(1X10><10)+AWR

= Awg =-50 Joule
|AWR|=50 Joule

25.



CHEMISTRY

SECTION - A

Multiple Choice Questions: This section contains 20 multiple

choice questions. Each question has 4 choices (1), (2), (3) and
(4), out of which ONLY ONE is correct.

Choose the correct answer :

1.

Consider the reaction :

@OH Zn dust @
—

4.7¢g

Find the number of moles of ‘P’ formed (if yield of
reaction is 60 percent).

Answer (3)

Sol.

OH

e

60%

4.7¢g

94

—x0.6
94

=0.03 mol
MW of phenol=77+16+1=94

Given below are two statements.

0]
Statement | :E%O and @ are metamer.
0

Statement Il : will show tautomerism.

In light of above statements, choose correct option.

(1) Both Statement | and Statement Il are correct
(2) Statement | is incorrect, Statement Il is correct
(3) Statement | is correct, Statement Il is incorrect

(4) Both Statement | and Statement |l are incorrect

Answer (4)

Sol.

Statement | is incorrect because molecular formula is

not same.

Statement Il is incorrect because o-H is essential to

show tautomerism.

3. Match list-I contain d-electronic configuration of
tetrahedral complex with their CFSE value in list-Il
List-1 List-ll
(A) | o (i) |-0.6A
(B) | d* (i) | -0.4 A
(C) | d° (i) | —1.2 Ac
D) | &® (iv) | O
(1) (A)-(iii), (B)-(ii), (C)-(i), (D)-(iv)
(2) (A)-(ii), (B)-(iii), (C)-(i), (D)-(iv)
(3) (A)-(i), (B)-(ii), (C)-(iii), (D)-(iv)
(4) (A)-(ii), (B)-(iii), (C)-(iv), (D)-(i)
Answer (1)
Sol. d*=e’t; =—0.4A,

d> =e’ = -1.2A,
d® =e’t; = -0.6A,

o =t =0



4.  Match the following.

List-1 List-I
P. | Vitamin—A l. Scurvy
Q. | Vitamin—C II. | Convulsion

R. | Vitamin —Bs 1.

Pernicious anaemia

S. Vitamin — B12 V.

Xerophthalmia

(1) P=1,Q-lL,R=1I,S—1IV

(2) P=1,Q=ML,R=1I,S=1IV

(3) P=Iv,Q-1L,R=1l,S-1l

(4) P=Iv,Q—-1,R=1I,S—1I
Answer (3)

Sol. P—IV,Q-I,R=1I,S-1lI

5. What will be the empirical formula of compound, if

compound has 69.9% Fe and rest is oxygen?

(1) Fe3Oa (2)
(3) FeO (4)
Answer (2)

Sol. Fe=69.9%
0=30.1%
Let mass of compound =100 g
Fe=699g
0=301g

Mol of Fe = @ =1.25
56

Mol of O = ﬂ =1.88
16

1.2
Molar ratio of Fe = —5 =1
1.25

1.88
1.25

Molar ratio of O = 1.5

EF = Fe203

Fe20s3
FeO2

6. Statement | : 3-phenyl prop-1-ene will react with HBr
and give an alkyl halide major product having 1 chiral C-
atom.

Statement Il : Aryl chloride and aryl cyanide both can be
formed by Gattermann and Sandmeyer reaction.
(1) Statement | is correct, Statement Il is incorrect
(2) Statement | is incorrect, Statement Il is correct
(3) Both Statement | and Statement Il are correct
(4) Both Statement | and Statement |l are incorrect
Answer (3)
Sol.
H,C—C=CH, —=—5>H,C—CH—CH,
| H | ®
Ph Ph
Br l
| +
H(II—CH,—CH3<— HCI—CHz—CHs
Ph Ph
7.  Ifthe wavelength of first line of Lyman Series for H-atom
is x A. Then the longest wavelength in Balmer series of
He* ion will be
5x 27x
(1) — 2) —
9 20
X 5x
3) — 4) =
(3) T (4) >
Answer (2)
)1(=R(1)2£112—22) 1 3
Sol. —Xx__4
1 (1 1 1 5x4
B (V) [—— =
Iy 2 3 A 36
& _9x3
X 4x5
_27x
20



8.  Which of the following can be used to form CHs gas? 10. Arrange the given compounds in increasing order of
(1) Kolbe’s electrolysis boiling point.
(2) From CHsMgBr n-C;HgNH, , (C,Hs),NH, C,H; —N(CH;), , nC,HyOH
| 1l m v
(3) By Wourtz reaction
(1) n<i<i<v
(4) By reduction of CHzCHCl
(2) 1<li<IV<l
Answer (2)
(3) NM<li<l<Iv
H50
Sol. CH;MgBr—=""—CH, (4) Nm<i<n<v
9.  Match List-l with List-Il and choose the correct option. Answer (3)
Sol. I > 350.8K
List-1 List-1I
(n-CaHaNH>)
. i i +
A | 2s (i) | One radial node + zero IS 3293k
angular node
(C2Hs)2NH
B 3s (ii) | Two radial node + zero I S 310K
angular node
[C2H5N(CH3)2]
C 3p (iii) | One radial node +1 IV > 390K
I
angular node [n-CaHsOH]
D. | 3d (iv) | Zero radial node + 2 11. 0.25 moles of a non-volatile and non-ionisable
angular node compound is mixed with 1 mole of solvent. Find the

ercentage relative lowering in vapour pressure.
(1) A), B(ii), C(iii), D(iv) P & g 1N vapotre

N . (1) 20%
(2) Alii), b(iv), C(iii), D(i)
i ey g (2) 40%
(3) Alii), B(i), C(iii), D(iv)
(3) 60%
(4) Aliv), Biii), C(ii), D(i)
(4) 35%
Answer (1)
Answer (1)
Sol. Radial node Angular node
PO —p 2 25 1
(n-1-1) (1) Sol. s n _ 02 02 1
pO n+N 025+1 125 5
2s 1 0 ) o
Percentage relative lowering in vapour pressure
3s 2 0
_1 100
3p 1 1 =5
3d 0 2 =20%




12. Consider the Lewis dot structure in following pair.

(A) SO3™ and CO3~ (B) O2andF2

(C) NHsand H3O* (D) CN~and CO

Choose pair which have same structure

(1) AandConly (2) A, C,Donly
(3) B,C&Donly (4) C&Donly
Answer (4)
Sol.
(0] 0]
Il I
P /N
(0N o O o
=0 F—F:
N_ 6 +
/N0 H
H H H H
CEN: CEo:

13. Find the limiting molar conductivity of BaSOa._
[Given: A (HCl)=x,
Aﬁ, (H,S0,) =x,
A7 (BaCly)=x5]

(1) x2+x3—2x1 (2) 2x2+x3—2x1

(3) x2+x3—x1 (4) x2+x3+2xa
Answer (1)
Sol. A; H,SO, + A, BaSO, —2(A7 HCl)= A7 BaSO,

So, Ap BaSO, =x, +X3 —2X;

14. Consider the following reaction

B s,
“2s P

CH,COOH

OH
e,

Compound P and Q are respectively.

15.

-10 -

Sol.

(1) CHsCOCHSs, (CHs3)2CHOOCCH;s
(2) CH3COOCH2CH2CHs, CHs — CH = CH»
(3) C2HsCHO, CH3COOC;Hs

(4) CHsCH2CHs, CH3COOCsH7

Answer (1)

OH 0
A= N
OH OO0CCH,

CH,COOH
AN = A
Consider the following statements :

Statement | : Al is more reducing in nature than TI.

Statement Il : First three ionisation enthalpy of B are

high, so it forms covalent compound

(1) Statement | and statement Il both correct

(2) Statement | and statement Il both incorrect
(3) Statement | correct and statement Il incorrect

(4) Statement | incorrect and Statement Il correct

Answer (1)
o —
Sol. EA|3+/A| =-1.66V
o _ o —
ETla*/Tl =4+0.72V ET|3+/T|+ =126V

Statement | correct

Due to small size of boron it has extremely high value of

(IEx + 1E2 + |E3)

Al due to larger size it has lower ionisation energy

(IE1 + IE2 + |E3)



16. 2-Methyl propene is added into a solvent (mixture of
ethyl acetate and ether) and the Rf value is found to be
0.42.

If the same 2-methyl propene is reacted with dilute
H2S04 the major product obtained is x. Find the value of
X.
(1) 0.12
(2) 0.42
(3) 0.65
(4) 0.84
Answer (1)
CHg
[ .
Sol. CHy— C =CH,—— 9 ,CH,— C —CH,
HySO4
CHg
2-Methylpropene is a non-polar hydrocarbon when
reacted with dilute H,SO4 polar alcohol due to presence
of the —OH group, which allows for H-bonding with
solvent.
So, a polar alcohol will have a lower Rsvalue than a non-
polar alkene.
For 2-methylpropan-2-ol. Rf value showed be less than
0.42.

17. The correct order of magnitude of work done in the
following cases for some volume change and pressure
change as mentioned.

Case | : (a) Expansion in single step (P1 — P2)
Case Il : (b) Expansion in multistep (P1 — P2)
Case lll : (c) Compression in single step (P2 — P1)
Case IV : (d) Compression in multistep (P2 — P1)
(1) Wc>Wp>Ws>Wa

(2) Wb >Wc>Ws>Wa

(3) Wa>Ws>Wp>Wc

(4) Wa>Ws>Wc>Wb

Answer (1)

18.

He is mixed with a gas A in equimolar ratio at pressure

P, total volume is 10 L at 300 K. {Q = (S)' Ko :4}

The partial pressure of He, A and B at equilibrium is
respectively.

1) 0.5P,0.1Pand0.4P
2) 0.2P,0.3Pand0.5P
3) 0.5P,0.4Pand0.1P

(
(
(
(4) 0.5P,0.2Pand0.3P

Answer (1)

Sol.

-11-

. P
Initially pye =P, and P=p,. +Ps, SO Pye =Pa :E

A=—= B K =4

Initially g 0
=X + X

At equilibrium (;—xj X
X .
4=P— ,onsolvingx=0.4P
5
2
s P
So, at equilibrium p, = E -04P=0.1P

pg =04 P

Pye =0.5 P



19. Match compounds in column | with column Il

Column-| Column-II

(a) | Lysine (i) | Hinsberg Test

(b) | Glutamine | (ii) | Hoffmann Bromamide
(starting material)

(c) | Serine (iii) | Ceric ammonium nitrate

(d) | Tyrosine (iv) | Neutral FeCls test

(1) (a)-(i), (b)-(ii), (c)-(iii), (d)-(iv)

(2) (a)-(ii), (b)-(i), (c)-(iii), (d)-(iv)

(3) (a)-(i), (b)-(ii), (c)-(iv), (d)-(iii)

(4) (a)-(ii), (b)-(i), (c)-(iv), (d)-(iii)

Answer (1)

Sol. Lysine — Hinsberg test

H2N—(CHz)a—

Glutamine — Starting Hoffmann Bromamide

H2NCO-CH2—CH2—

Serine — Cerric ammonium nitrate test

Tyrosine — Neutral Fecls test

(HO-CH2-)

(p)HO—-CeHa — CHa—

20. Choose the correct option of order of energy for square

planar complex

(1) dxz=dyz<dx?-y?

(2) dxy=dxz>dz?
(3) dxy=dyz=dxz

(4) dxy<dz?<dx?-y?

Answer (1)

Sol.

splitting pattern of

square planar complex

energy

dxz

—dxz-y?
— dxy

_dzl

dyz

Numerical Value Type Questions: This section contains 5
Numerical based questions. The answer to each question
should be rounded-off to the nearest integer.

SECTION -B

21.

Sucrose hydrolyses in acidic medium to form glucose
and fructose which follows first order kinetics. If the half
life of sucrose is 3 hrs. The % of sucrose left after 6 hrs.

Answer (25)

Sol.

22.

log Kp 3.5 25
1
= (K™) 0.04 0.05
T
Calculate the value of
data.
Answer (100)
K 1
Sol. log-2 — _AH {———
K, 2303R|T,
logK, —logK, = = [0.05-0.04]
P2 L 2303R
= AH x0.01
2.303R
_AH
2.303R
23.
24.
25.

-12 -

ti2=3 hrs

3hrs

Sucrose [Ay]

% of sucrose left is 25.

For the reaction,
A(g)=B(g) + C(g)
Consider the data

(in K) based on above



MATHEMATICS

SECTION - A

Multiple Choice Questions: This section contains 20 multiple
choice questions. Each question has 4 choices (1), (2), (3) and
(4), out of which ONLY ONE is correct.

Choose the correct answer :

1. Thevalue of 13— 23 + 33 —43+,...+15% is equal to

(1) 1856
(3) 1786

Answer (1)

(2) 1854
(4) 1826

Sol. 13 — 23 4+ 33 — 4344153 +(2% + 43+..+14%) (2% +

43+,...+143)

= (134 23+ 33+......415%) =2(23 + 43+....+4143)

2
15x16
=( s )—2x23(13+23+ ..... +73)
2

:(15x8)2—16((7>2<8j2]

= 1856

/4 4
32 0 .
2. I LSAdG is equal to
kN 1+es|n0

(1) 3n+8
(3) 4n+8
Answer (1)

_ (#4 32cos" O

sin0

Sol.
4 1+e

(2) 3n+4
(4) 4n+4

0 sin®

1+e 1+e

- 0 sin@

1+e 1+e

—sin0®

3 J-n/a[32cos4 0 32cos’0

4 4
I:In/4(32cos 9+32cos (—6)jde

sin(—0)

o

-13 -

n/4 1 1

=32I cos*0 —+———— |df
0 1+e™  1te "

= 32‘[:/4cos49d6

el 1+c0s20 )
=32j0 (Tj do

_32 n/

0

2 ¢/ 1+
:3— ! 1+2cosze+i£19 0
4 Jo 2

32 /4
:E . (3+4cos20+cos40)do

4(1 +2c0520+cos’ 20)d0

1 /4
= 4[39+ 2sin20 + Zsin46}

0
=31+8

If x1, X2, ..., X5 be 25 observations such that
> (x,+5)"=2500 and >~ (x,~5)" =1000. Then,
the ratio of Mean and Standard deviation of the given
observations is

(1) (2)

3) (4)

WIN M|k
Vi, Nk

Answer (2)

25
ol. Z(x, +5)2 =2500

i=1

25 25
D X} +10) x, +25x25=2500
i=1 i=1

25 25
D X7 +10) x,=1875 (1)
i=1 i=1



25
Z(x,- —5)2 =1000
i=1
25

> —1o§:x,. —375 -(2)
i=1

i=1

25
2) %7 =2250
i=1

25

D % =1125

i=1

25
and Zx, =75
i=1
25

ZX[ 75

Mean= =L —="==3
25 25

25
2
2%
i=1
2

—(Mean)?

w
O
i

=4/36 =6
Mean i_l
S.D 6 2
4. In the expansion of (1+0x)*® and (1—oax)’®, the
coefficient of middle term is same, then the value of a
is
7 7
1) — 2) —
(1) > (2) >7
5 5
3) — 4) —
(3) > (4) >
Answer (2)
Sol. (1+ax)®

26
Middle term position =?+1 = 14" term.

_26 13 _26,~ 13 13
Tia =7 Ca(ox)™ =7 C307x

(1—ox)®

28
Middle term : 7+1 = 15" term

_28 14 _28~ 14 14
Tis =7 Chg(mox)™ =7Cpp07x

Now,
26 13_28 14
Crza™ =7Cyy
26
C
=13 A
28C14 27
5. a1, 02, 03,.....,an are in A.P. and sum of first 10 terms is
160. g1, 92, 93,.......gn a@re in G.P., were g1 + g2 = 8. If the
first term of A.P. is equal to common ratio of G.P. and
first term of G.P. is equal to common difference of A.P.,
then sum of all possible values of g1 is equal to
34 28
(1) — (2) —
9 9
23 28
B) — 4 —
3 5
Answer (1)
Sol. gi1=dandai=r....(given)

-14 -

1
160 = ?0(201 +9d).....(given)

= 160 = 5(2r + 9d)
=2r+9d=32
g2=g1xr=gx=dr (gi1=4d)
g1+g2=8 ... (given)
=d(1+r)=8

= d(1+32;9dj:8

=9d?-34d+16=0
sum of all possible value of g1
= sum of all possible value of d

_ 34
9



Consider e, and e, be roots of the equation
x* —ax+2=0. Set of values of a for which e, and e,
are eccentricities of hyperbolas then a e [a, B) and set
of values of a for which e, and e, are eccentricity of a

hyperbola and an ellipse is (y,) then o’ +B*>+7y* is

equal to
(1) 26 (2) 24
(3) 18 (4) 32

Answer (1) €,
. X —ax+2=0 <
eZ

S. 1 = e1 and ez are eccentricity of hyperbola

=e,e,>1

\_/
011\\/

b
:f(1)>0,—2—>1,D20 —a’-8>0=|a|>242
a

a
:E>1:>a>2

1-a+2>0=a<3
= ael242,3)

S. 2 = e1 and ez be eccentricity of hyperbola & Ellipse
respectively

A%

= f(1)<0 and D>0

=1-a+2<0 =a>3
a*—-8>0 —la|>242
=ae(3,0)

S o’ +p+r’=8+9+9=26

-15-

7. There are (n + 1) coins. ‘n’ coins are unbiased coins and
one coin has two heads. A coin is randomly chosen and
9
tossed once. If the probability of getting head is E
then the value of nis
(1) 5 2) 6
(3) 7 (4) 8
Answer (3)
Sol. There are n unbiased coin, 1 biased coin
E1 : Biased coin is picked
E2 : Unbiased coin is picked
H : Output is Head
H H
P(H)=P(E,}P| — |+P(E,)}P| —
E E;
9 1 n 1
—= x14 X —
16 n+1 n+1l 2
9  2+4n
16 2(n+1)
= 9n+9=16+8n
= n=7
8.  The number of 4 letter words which can be made using
the letters of the word INCONSEQUINTAL without
repetition using 2 vowels and 2 consonants is equal to
(1) 3460 (2) 3600
(3) 4200 (4) 2400
Answer (2)
Sol. Vowels:{A E, I, O, U}

Consants: {N, C, S, Q, T, L}

Two vowels and two consonants :
5 6
G, x°C, x4!

=10 x 15 x 24 = 3600



1
9. If tan_l(l—oc)+tan_1(l—B):§ & Bza then the
value of 6(a + B) is equal to
(1) 7 (2) 9
(3) 8 4) 6
Answer (1)

Sol. tan™'(1-a)+tan"*(1-P) :g

an_l( l1-a+1- J:E
1-1-a)1-B)) 4

2-a-f 1
1-(1-o—-B+ap)

2-(a+p)

1
at+f-=
B3

2—(a+p)= 0H—[3—§

1 7
Aa+P)=2+-—=—
b 3 3
7
a+p=—
b 6
So6la+p)=7
10. |If 1+cosx=\/§sinx where x€(-2m,2m). Then, the
sum of all the values of x satisfy the given equation is
ar
1) 5n 2) —
(1) (2) 3
—4An
(3) 4=n (4) —
3
Answer (4)
Sol. 1+cosx:\/§sinx

\/gsinx—cosx=1

3

. 1 1
—sinx ——cosx =—
2 2

11.

T . LT 1
cos— |sinx —| sin— |cosx=—
( 6] ( 6] 2

x—==Z i onm
5
Or X:E:—n+2nn
6 6
-5t 7
X=7,-T,—,—
3
—A4r
Zx:—+n—n—— =—
3

Points P and Q lie on the parabola y? = 12x. The ratio of
their y-coordinates is 1 : 2 and the length of line
segment PQ is 3\/§ . If line PQ makes an angle 6 with
positive x-axis in anticlockwise direction, 0 € (0, =),

then sin 0 is equal to

1 3
1) — 2) ——
(1) NE) (2) NE)
2 1
3) —— 4) —
(3) NE) (4) Nie)
Answer (3)
Sol. y?=12x

-16 -

Let P(3t,6t,) , Q(3t2,6t,)

6t; 1
6t, 2
= b=24

PQ* = (3t2 —3t2)* +(6t, — 6t,)
= (3v/13)? = 9(3t?)? + 36t2
=117 =81t; +36t2

=9t; +4t; —13=0



= (9t7 +13)(t; 1) =0

=>t; =1

ti=1,t2=2

6
P(3,6) Q(12,12)— Slope: tanG:E:

wI|N

ti=-1,t,=-2

-6 -2
P(3,-6) Q(12,-12)— Slope: tanngz?

2
sinO=——in both cases.

J13

12. If the area (in square units) of the region {(x, y) :

y<6-x, y2S4X—3, x>0, y>0}is

(1) 15 (2) 9
3) 8 (4) 7
Answer (2)
Sol.
5
(3,3)
3/4 BT ™%

Point of intersection of y*=4x—-3 and y=6-x is
(3,3)

3 2
Required area = ﬂ(6—y)—(y :3ﬂdy

0

3
_le y© y> 3y
=lby———-"—-— -
2 12 4

0

_21(3) 9 27
T4 2 12
_ 36

T4

=9 sq. units

x+[x]
3

13. The domains of the function f(x)=sin1£

[a, B). The value of a? + B2is equal to

(where [-] represents G.I.F)

(1) 4 (2) 5
(3) 3 (4) 2
Answer (2)
sol. sin‘l[LmJ:—lsL[x]ﬂ
3 3

=-3<x+[x]<3

Case-l: forx e [-2,-1)

[x]=-2

x+[x] € [-4,-3)

= (no value of x)
Case-ll: x € [-1,0)

[x]=-1

x+ [x] € [-2,-1) — all value of x € [-1, 0)
Case-lll: x € [0, 1)

[x]=0

x+[x] € [0,1) > all value of x € [0, 1)
Case-IV:x € [1, 2)

[x]=1

x+[x] € [2,3) > allvalue of x € [1, 2)
Case-IV: x € [2, 3)

[x]=2

X+ [x] € [4, 5) = no value of x

Soxe[-1,2)

a2+B2=5

-17 -

E



2 2
X
14. If the hyperbola _Z_Z_Z =1, a, b>0 with eccentricity e
a
passes through point P(6, 4\/5) and 15(e? + 1) = (34)e
then length of latus rectum of hyperbola
2 2
e
b 2(0 +1)
(1) 10 (2) 12
(3) 14 (4) 8
Answer (1)
Sol. (6, +/48 ) lie on hyperbola,
36 48
a_z_b_2:1 (1)
and 15(e’ +1) =34e
= 15¢* —34e+15=0
o 34++/34% —4.15°
30
344434730 34++64x4 34116
30 30 30
Since e>1 :>e=5—0:E
30 3
b? 25 b 16
Sel=S+l=—"=—-=— (2
a 9 a 9
= solving (1) & (2)
a’=9, b*=16
2(a*+1)) 410
Latus rectum =2 ( ) =u =10
b 4
15. Consider the circle x> + y? + 2gx + 2fy + 25 = 0, where g,
f € z. Centre lies on 2x — y = 4 and the area equilateral
triangle inscribed within this circle is 27\/§ sg. units.
The square of the length of chord whose equation is
x=1isequalto
(1) 45 (2) 40
(3) 80 (4) 90
Answer (3)

Sol.

16.

X +y*+2gx+2fy+25=0
centre: (—g, —f) lieson 2x—-y =4
-2g+f=4=>f=2g+4

area = %Rz :27\/5

= R=6

36 = g2+ 2~ 25

= g*+f=61

= g¢g’+(2g+4)=61
= 5g°+16g-45=0
= (5g-9)(g+5)=0

9
= =—, —5
g 5
g=-5f=-6 centre (5, 6)

Length of chord = 2WR? -d?
=2436-4% =220

L2=80
If the image of a point A(6, 2, a) with respect to line L :
X_ y_—l _ Z—a+1 is
1 2 b
of the foot of perpendicular of A on line L from the point
(a, b, c) is equal to

1) 247
(3) 421

(g, 0,a+ c] . Then, the distance

(2) /346
(4) 247

Answer (2)

Sol.

-18 -

A(6, 2, a)
®

®
M (a/2, 0, a+c)



P(\,2h+1, bh+a—1)
AP =(A—6,2h—1, bA—1)

AP 1L

= (A—6)(1)+ (2A —1)(2) + b(bA —1) =0
=S>A-6+4L—-2+b°A—b=0
=(5+b*)A=8+b

5= 8+b2
5+b
M(Q2A—6,4)\,2bA+a—-2)

(1)

2%-6=2
2

4).=0 and 2bA+a—-2=a+c

=A=0anda-2=a+c

c=-2
from (1)
Q(a,b,c)=(-12,-8,-2)
P(0,1,-13)
PQ=+/144+81+121 =+/346

17.

18.

19.

20.

SECTION - B
Numerical Value Type Questions: This section contains 5
Numerical based questions. The answer to each question
should be rounded-off to the nearest integer.

. x%sin® x
The value of Ilmﬁ
x=0 x° —sin” x

21. is equal to

Answer (03)

Q

22.

is

= lim == =3
02 20 X4 2
3!
-1 1 1
Let matrix A=| 1 0 1|. If A®+aadj(adj(A))+
0 01
-4 -4 0
Badj(adj(adj(A)=|—-4 0 2| then (a+p)
0 0 -2
equal to

Answer (09.00)

Sol.

23.

24,

25.

-19 -

adj (A)=|A[(A™)
Here, |A|=-1
M, =adj(adj(A) =| A" (A)=—A

M, = adj(adj(adj(A))) =| A|"?"" " (adjA) = (adjA)

4 -4 0
= A +aM,+BM,=| -4 0 2
o 0 -2
2 -1 1 1 -1 1 0 -1 1
-1 1 2{+a/-1 0 -1|+B/-1 1 2
0 0 1 0O 0 -1 0 0 -1
4 -4 O
=-4 0 2
0O 0 -2
Comparing
a=2,p=1
(a+B) =9
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