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Physics

Single correct answer type:

1. Two identical solid sphere of mass M and radii R are attached with two end of rod of length 2R and M. Find out
moment of inertia about centre of mass of rod.

==}
4—-——1————-r
2R’

(A) 22 MR?

15
(B) 222 MR?2

15

153 3, p2
(C) == MR
(D)4—:MR2
Solution: (B)

2 M

1= |SMR* + MZR)?| X 2+ (2R)?

L 137MR2
~ 15

2. For given circuit find out current through zener diode.

5k0)

120V

Sgov 10kQ

N

(A) 14mA
(B) 5mA
(C) 9mA
(D) infinite

Solution: (C)

Indiavidual Learning Pvt Ltd. | www.embibe.com



T: 4917666597555 | www.embibe.com

120 | 8kQ 50 50
= 1amA > b
1o’ ’ES&N | 10k
0 o o
I=9mA

3. Closed pipe of fundamental frequency 1.5KHz. If hearing range if 20 KHz. How many overtone will be observed?
(A)5

(B) 6

()7

(D) 8

Solution: (B)

20KHz 13
1.5KHz

Possible harmonics= 1, 3,5,7,9,11,13

No. of overtones= 6

4. If an object is moving with kinetic energy 3 J. A force F = 374+ 6 j) N works on the object for displacement= 4im
then find final kinetic energy of the block?

(A)15]

(B)12]

(C)27]

(D)3]

Solution: (A)

Work done by force= F.S = (31 + 6)) - (41) = 12]
By work energy theorem, W,;; = AK
12]=Kf —K; > 12+ K; = K¢
~Kp=124+3+15]

5. Ininductor current i changing from 104 to 254 in 1 sec. Due to this induced e.m. f is 25 volt. Find out change in
energy of inductor.

(A) 208.3 ]
(B) 33.3J
(C) 437.5]
(D) 241.7 ]
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Solution: (C)
le| = Ldi
8=
25—-10
25 = 1 x 2210

1

Energy of inductor E = %Li2

€3]

1
= AE = - x (625 — 100)/

w

AE = 437.5]
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6. Compass needle of length [ = 12 c¢m is placed in a region making 45° with the horizontal. If pole strength of
needle ism = 1.8 A — m, how much force is required at one end so that needle becomes horizontal. (By =

1.8 X 107°T)

(A)3.24 X 107N
(B) 4.54 X 106N
(C)9.26 X 106N
(D) 6.48 x 1076N

Solution: (D)

at45°, By = B,

FL _ 2mlB,
21

=6.48 X 107°N

=3.6Xx 18X 107N

7. A capacitor of capacitance C = 12pF is connected with cell of e.m. f € = 10V. Now cell is disconnected and
dielectric of K = 6.5 is inserted between plate of capacitor find out done by external agent in this process.

(A) 407 pJ
(B) 507 pJ
(C) 525 p]
(D)510pJ
Solution: (B)

(e0)?

(e0)?

W=—(Uf_Ui)=<W_ 2C )
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8. An electromagnetic wave is propagating in free space and electric field of wave is given by E=10 cos(6x +
8z)j V/matt = 0. Then find the expression of magnetic field at any time t:

(A)B = %(—82 + 6E) cos(6x + 8z + 10ct) Tesla
(B)B = %(—Si + 6l€) cos(6x — 8z — 10ct) Tesla
(C)B = %(—82 + 6E) cos(6x + 8z — 10ct) Tesla
(D) B = %(—82 + 6E) cos(6x — 8z + 10ct) Tesla

Solution: (C)

E = E, cos(wt — k.7)

~ Atanytimet;
k=e6i+8k
E, 10
B = — = —
07 ¢ c
/1_271_271_11
k10 5
Also,EXB =¢
—5 _27rc
w = 2nf = p
o1 S| _eirek
B, B, B, 10
2T X C
w = = 10c

~ i[B, — 0] + j(0) + k(-B,) = 0.61 + 0.8k
Comparing coefficient both sides
~B,=0.6,B, =—0.8

—, 10 ) ~ —8l+6k
|Bo| = —(—0.80 + 0.6k) = ———
c c
So magnetic field B= %(Si + 612) cos(6x + 8z — 10ct) Tesla

9. To measure the resistance of R by measuring - the measured resistance is 5% smaller than original resistance of

R = 30Q. The resistance of the voltmeter is:
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R=300
| |
e
(A) 570Q
(B) 5000
(C) 6300
(D) 4400
Solution: (A)

Let the measured voltage be V;,, and
Let the measured current be i,, and

Let the ammeter be ideal, thus

/A
= = R,
lm

iR

lm

(rrm) =

R+R, m

1 _1+1

Rn R R,
11 1 1 1
"R, R, R 095R R
R, = 19R

10. A particle performs SHM with amplitude of 5m. If at x = 4m magnitude of velocity and acceleration are equal
then time period of SHM is:

2T
(A) >

41T
(B) 5

81
(€)=
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(D)

Solution: (C)

v = w52 — 42 = 3w
a=w?x4

la| = [v|

40? = 3w
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11. For Given YDSE experiment find the value of d is 15¢ minima lie directly in front of one of the slit.

S, 2d I minima
Central Bright
J5d
s |_D=2d
Screen
A
(A)d = 2(v/5-2)
_ A
(B)d = 2(v/5+2)
31
(Cd= 2(v5-2)
22
(D) d = 2(v/5+2)
Solution: (A)

- C.B

Path diff. in front of a slit on screen
A
A=+/5d —2d = 2n — 17

(for minima)

For 15¢ miniman = 1
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a(E-2)=1
P
25 -2

12. A light rod of length 3l is hinged as given in figure with two-point masses 2m and 5m. Angular acceleration will
be:

2l 1
O ( ()
2m Sm
™ (53)
@) (:5)
© ()
®) (53)
Solution: (C)
21

(T & T

Both the weight will provide torque in opposite direction:-

!

Use:- 2,0t = I [where 'I" - M. I about axis of rotation

(5mg)l — 2mg)(2D) = (2m(21)? + 5m(1)?] «

mal = -2
9t =131

13. There are two charge +Q and —(@Q and the separation between them is 2a. A third charge Q is place at distance y
on perpendicular bisector of line joining of Q & —Q then the force on third charge is F. Now if we place the third
charge at distance y/3 on perpendicular bisector of line joining Q & —Q (Giving y > 2a. Then force on third particle
will be:
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2a

(A) 9F

(B) 18F
(C) 27F
(D) 36F

Solution: (C)

Electric field intensity at distance ‘y’

Along the perpendicular bisector is :-

KP
|E1| =
V3

So force at distance ‘y’ on ‘Q’

F=0QFE) ..(1

, KP
@ o F_ (23
D e, = (3)
~ F' =27F
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14. There is a hoop and solid cylinder of same mass and same dimensions. The magnetic moment of hoop of double
of cylinder. Now both hoop and cylinder are oscillated in uniform magnetic field then the relation between time

period of hoop & cylinder is
(A) Ty = 2T,

(B) 2Ty =T¢

(C) Ty = 3T,

(D) Ty =T¢

Solution: (D)

Time period of any magnetic body place in an external magnetic field is:-

’I
T =21 |—
T |uB
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mR?2
Thoop = 2 [ o (1) Inoop = MR?
mR?2 2
— mR
Tc =21 M(;) ...... (2) ISolid cylinder = _2
2

From (1) and (2)
Tm =T,

15. There is a balanced wheatstone bridge as shown in figure. If the colour strips of R; is Orange-Red-Brown. Then
the color code of R; is

(A) Brown-Blue-Brown

(B) Brown-Green-Black
(C) Black-Blue-Brown
(D) Black-Orange-Brown
Solution: (A)

Condition for Balance wheat stone Bridge:-
Ri R,
Rs R,

For R,:- orange-Red-Brown

3 2 10
S0, 2 =% R, =3200
R 40
o R3 = 16OQ

Brown Blue Brown

M @aohH

16. There is a cylindrical bottle of negligible mass and radius 2.5 cm floating in the water of density 103 kg/m? filled
with 310 ml of water inside it. Now the bottle is slightly dipped into water and released. The frequency of oscillation
is:

(A) 3.75sec™t
(B) 1.25sec™?!

(C) 2.75sec™ !
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(D) 3.00sec™?t
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Solution: (B)

Let at equilibrium, 'y’ length of bottle is immerged in water:-
S0, Mg = fpuo

mg = p(Ay)g .....(1) [Equilibrium Condition]

Now it is further paused by distance 'x’

Frestoring = P[A(x + ylg —mg

mw?x = pAxg + pAyg — mg

_|pAg _ |pAg _ nrzg_z
W= m | pV v o mf

1 |mrig
2m V

= 1.25sec™!

o f

17. Given two force P = 2F and 6 = 3F and the angle between and P and @Q is 8. Now we double the value of Q
then the magnitude of new resultant force is double of initial resultant force. Then find the value of 8?

0=3f
0
P=2f ’
(A) 120°
(B) 60°
(C)180°
(D) 90°
Solution: (A)

IR|? = (/P2 + Q2 + ZPQCOSH)Z

IR|? = (\/(ZF)Z + (2F)2 + 2(2F)(3F)c059)2 ......... (1)

On doubling 'Q’

[2R]|? = \/(2F)% + (6F)2 + 2(2F)(6F)cosf ... (2)

Dividing (2)/(1)

_ 40 + 24cos6
" 13 + 12cos6

Solving:
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18. For given IV — t graph find out displacement fromt = 0 to t = 5 second

v (m/s)]

3 .
2 ..............

(A) 9m
(B) 7m
(C) 6m
(D) 12m

Solution: (A)

t (sec)

Area enclosed by VV — T graph=displacement (As particle moving in same direction)

%x 2 X 4+2 X2+ 1 X 3 =Displacement

~So displacement= 9m

19. If diameter of a cylinder is 12.6 + 0.1 cm and height is 34.2 + 0.1 cm. Find volume of cylinder to nearest

significant figure.

(A) 4264.4 + 81 cm3
(B) 4260 + 81 cm3
(C) 4300 + 80 cm3

(D) 4260 + 80 cm?®

Solution: (D)
wd’h 5
V= e 1(12.6) (34.2)cm3

W _24@ )

V-4 TTh

Converting to errors

AV Ad+Ah
Vv “d h
AV _2<0.1)+(0.1)
4260 “\12.6 34.2
= AV =80 cm3

V = 4260 + 80cm3
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20. 2kg monoatomic gas of density 8 kg/m?> and pressure 4 X 103 N/m?, is enclosed in a container. Internal energy
of gas will be:

T:+917666597555 | www.embibe.com

(A) 1.5 x 10%/
(B) 1.5 x 103]
(C) 3 x 103
(D) 3 x 10%/
Solution: (B)

Internal Energy of an g Ideal gas given by

U

%nRT (for n-moles)

U JZ—C(PV) = }2: X P X % [f = 3 for monoatomic gas]

—3x4><103><2
2 8

=1.5x 103T

21. A light of intensity 16 mW and energy 10eV incident on a metal plate of work function 5eV and area 10~*m?
then find maximum kinetic energy of emitted electrons and number of photoelectrons emitted per second if photon
efficiency is 10%

(A) 5eV, 1011
(B) 10 eV, 1012
(C) 5 eV, 1013

(D) 10 eV, 1014

Solution: (A)
Maximum KE = 2—6 - ¢
=10-5
= 5eV
hC

N —_

Intensity I = % = N—tp = %
A

and number of electrons per second. = (%) X 10%

1A 1 16 x 1073 x 10~*

RC |10 10x16x 10~ x 10
p)

= 10! per sec.

22. If four charges of same magnitude Q are placed at (0, 2), (0, —2), (4, —2) and (4, 2), then find work done by
external agent in placing a fifth change Q at origin.
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QZ
(A) 4TE
Q? 1
(B) E [1 +%
1
(C) 4TE [ - E]
1
(D) 4ATTE [ - \/_g
Solution: (B)
Wext = AU

= Uy — U; if U; = 0 (assumed)
Wext = Ur — 0

_[KQ2+KQ2+KQ2 KQ?
2 2 245 25

Wese = 480[ \/_]

23. There are two identical starts of mass 3 X 103! kg each with distance 2 X 10*'m between them. Now a
material is projected with velocity v from the midpoint of the line joining the stars. What should be the minimum
value of v so that it goes out by gravitational field of the given stars?

(A)9 X 103 m/s
(B) 6 x 103 m/s
(C) 18 x 103 m/s
(D) 12 x 103 m/s
Solution: (A)

To escape out the total energy of small particle must be zero.

M

m V
d
M
TE =KE+U
o L o, [=GMm
—Em + g
2
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v 8GM
>V=|—
d

_ 8% 6.6 % 10711 x 3 x 1031
N 2 x 1011

=9x 103 m/s = 9K m/s.
24.Ne 2° > ,He* + ,He* + C'?

If binding energy per nucleon of Ne?? is 8.03 MeV ,He*is 7.07 MeV and 4C'?is 7.86 MeV then

(A) —5.72
(B) —9.72
(C) —12.72
(D) —6.72
Solution: (B)
Q=Ef—E

= (12X 7.78 4+ 4 X 7.07 + 4 x 7.07) — 20 x 8.03
Q = —9.72 MeV

25. Eye can be considered as single refracting surface radius of curvature of eye is 7.8 mm medium outside the eye is
air (n = 1) and inside eye is n = 1.34 then distance at which parallel beam of light from air will be conserved.

(A)3cm

(B)4 cm

(C)2cm

(D)5cm

Solution: (A)

We know eye lens is convex refracting surface.

Use expression for refraction from curves surface

.
\

u1 — Refractive index of medium having incident ray

Uy — Refractive index of medium having reflected ray

Uz H1=.U2—#1

v u R
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134 1 134-1

v oo 7.8

v =30.7mm

v=3.07cm

26. |/T+§| = n|ff—§| and |A| = |B| then 8 =7?

(B) 8 = sin~?! (n2—1)

n2+1

(C) 6 = sin~? (”—‘1)

n+1

Solution: (A)

Given |/T+§| = n|/f—§|

VA% + B2 + 2AB cosf = n (\/A2 + B%2 — 2AB cosB)

Also |A| = |B|

V242 + 242c0s0 = ny 242 — 242c0s6
Squaring both sides:
2A%(1 + cosf) = n?2A4%(1 — cosh)

n? -1
n+1

cosl =

nz—l]

i.e., 0 =cos ! [ 2
n<+1

27. A calorimeter of Brass is of 128 gms, contains 240 gm of water. 192 gm of unknown material initially at 100°C
is placed in calorimeter. Initial temperature of water is 8.4°C. The final temperature of mixture is 21.5°C. Then
specific heat of unknown material is. (Sp,qss = 346 ]J/kg — k)

(A) 600 J/kg —k

(B) 900 J/kg — k

(C) 850 J/kg —k

(D) 750 J/kg — k

Solution: (C)

Conservation of energy:

myS, AT, = (m.S. + m,, S, ) AT,

(192)(sp)(100 — 21.5) = (128 x 346 + 240 x 4200) x (21.5 — 8.4)
s, =914.6 J/kg — k
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Chemistry

Single correct answer type:
1. Last electron in atom with atomic number 71 goes into which orbital?
(A) 65
(B) 5p
(C) 5d
(D) 4f
Solution: (C)
s1Lu : [Xe] 4f**6s25d?! (Last electron enters 5d orbital)
2. Charge on gold sol and hemoglobin is respectively:
(A) +ve, +ve

(B) —ve, —ve

(C) +ve, —ve
(D) —ve, +ve
Solution: (D)
Fact.
3. Which of the following reactions requires catalyst?

(A)Hy, + F, —» 2HF

(ByH, + Cl, » 2HCI

(C)H, + Bry, - 2HBr

(D)H, + 1, — 2HI
Solution: (D)

I, is least reactive halogen. So its reaction with H, required catalyst.
4. In ByHg, how many 3C — 2e”& 2C — 2e™ bonds are present?

(A) 2,4

(B) 4,2

(C) 2,2

(D) 2,1

Solution: (A)

Indiavidual Learning Pvt Ltd. | www.embibe.com
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B, H, has 2 bridge bonds (3C — 2e ™) and 4 terminal bonds (2C — 2e7).

5. Energy of electron in ground state of Hydrogen atom is —13.6 eV. Find energy of electron in 2% excited
state He™.
(A) —6.04 eV
(B) —=3.4 eV
(C)=55.5¢eV
(D) —27.2eV
Solution: (A)

E=—13.6 (sz) = —136 (i—z) = —6.04eV
6. 21,0.1 M C,,H,,04 solution is to be prepared. How much of sucrose is required?
(A) 68.4 g
(B)34.2 g
(C)136.8 g
(D)180 g
Solution: (A)
Moles of sucrose required = 2 X 0.1 = 0.2
wt.=0.2Xx342 g
=684g

7. Co(I1I) chloride & en react in 1: 2 mole ratio. Two products are obtained —(A) Violet & (B) Green. One is
optically active and other is inactive. Find relation between A & B.

(A) Geometrical isomer

(B) Linkage isomer

(C) lonisation isomer

(D) Coordination isomer
Solution: (A)

CoCl; + en - [Co(en),Cl,] Cl

1 mole 2 mole

P

cl en
(;\éa/\n Q /CI
I g

Geometrical Isomers
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8. In reaction of C,0;~ with KMn0O, in acidic medium, no. of e~ transferred for formation of 1 molecule of
COZ is:

(A)1
(B) 10
(€)5
(D) 2
Solution: (A)
2 MnO; + 5C,03~ - 10 CO, + 2 Mn?*
Total 10e™ transfer for 10 molecules of CO,
Hence for 1 molecule of CO,, only one e~ is transferred.

2 Mn0; + 5C,02~ - 10C0, + 2 Mn?*

9. A, B3 has HCP lattice. Which atom forms lattice & other atom occupies what?

(A) B forms HCP lattice; A occupies % tetrahedral voids.
(B) A forms HCP lattice; B occupies % tetrahedral voids.
(C) B forms HCP lattice; B occupies g tetrahedral voids.

(D) A forms HCP lattice; B occupies % tetrahedral voids.

Solution: (A)
B forms HCP ~NoofB=6
A occupies%TV ~ No.of A = § X12 =4

~ Formula=A4,Bs = A,B;
10. Which of the following has 2 P — H bonds?
(A) H3P0O5 and H,P,05
(B) H3P0O, and H,P,05
(C) H4P, 0, and H,P, 05

(D) H3PO, and H3PO;

Solution: (B)
i i
Ho” 1> 107N
OH " o hooF
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I i

P—o—P P
| I N
HO/OH oy M HO/H H
11. In which of the following, entropy decreases?

(A) Sublimation of dry ice
(B) N, +3H, - 2NH;
(C) CaCO3 — Cal + CO,
(D) Dissolution of 1,
Solution: (B)
CO,(s) = CO,(g) ;AS = +ve
N, +3H, — 2NH;3 ; AS = —ve
CaC03 — Ca0 + CO, ;AS = +ve

Dissolution of I,1, ;AS = +ve

12. If elevation in boiling point of 1 molal solution of a non volatile solute is 2°C and depression in freezing point
of 2 molal solution of the same solute in same solvent is 2°C. Identify the relation between k;, & k.

(A) kp = ks

(B) kp = 0.5 ks

(C) kp =4 kf

(D) kp = 2 k¢
Solution: (D)

AT, = ikym = 2 = ik, X 1 ...(i)

k
1=-—2
2k;

kb=2kf

13. Sodium in liquid ammonia shows deep blue colour. Which of the following is reason for the same?
(A) Ammoniated electron
(B) Complex formation
(C) Sodamide

(D) Ammoniated sodium ion

Indiavidual Learning Pvt Ltd. | www.embibe.com



\ J | __: | _.I
{ L [ il { T:+917666597555 | www.embibe.com
Solution: (A)

Reason of colour:

fe (NH,), .
l

Ammoniated electron

¥

14.  For electroplating of Ag & Au, which electrolytes are used?
(A) [AgCl,]~&[Au(NHs),]*
(B) [Ag(CN),]~ &[Au(NHs),]*
(C) [Ag(CN) 2]~ &[Au(CN),]~
(D) [Ag(NHs),]*&[Au(NH3),]*

Solution: (C)
Fact
ki dfA]
Az - 2A ) — =7
15. K1 dt

(A) 2k, [A5] — 2k_4 [A]?
(B) k1[A,] + k_, [A]?
(C) k1[Az] — k_ [A]?
(D) 2k1[A,] + k_1[A]?

Solution: (A)
dlA
= 2k [Az] — 2k AT

16. 5.1 g NH,HS decomposes partially with degree of dissociation 30% according to reaction:

NHsHS(s) ————= NHzs(g) + H2S(g)

If Veontainer = 3L, T = 327°C &R = 0.0821 L atm K~ mol™1, K, =?
(A) 0.242
(B)2.42 x 1074
(C)2.42 x 1072
(D) 2.42 x 1073
Solution: (A)

NH,HS - H,S+ NH,
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0.1(1-0.3)0.03 0.03

K. = 0.03 y 0.03 Lo
¢t™ 3 3
Kp = K. (RT)A"

=10"*x (0.821 x 600)? = 0.242
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A gas undergoes isothermal compression from 5m?3 to 1m?3 against constant external pressure of 4 N/m?.
Heat released in this process is used to heat 1 mole Al. Then calculate rise in temperature. [Specific heat of

Al = 24 J/mol]

2
(A) K

(B); K
(C) 2K
(D) 1K

Solution: (A)

18.

W= —4[1-5] =16]
16 = 1 X 24 X AT

AT—ZK
3

Consider the cell

Pt|H,(1 atm)| HCL (10~5M)|AgCl|Ag|Pt
Given: E_.;; = 0.92 Volt

Calculate the E° for Cl~ /AgCl/Ag

(A) 0.76

(8) 0.21

(C)0.36

(D) 0.46

Solution: (B)

1
A:EHZ(g) > H* (aq.)+e~ E°=0.0V

C:AgCl(s)+e” > Ag(s)+Cl” E° =xV

0.0591
Ecen = Ecen — 1 log{[H*][CI"]}
0.591
092 =x— 1 log(10712)
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0.92 =x + 0.7092
x =0.92-0.7092
= 0.2108 Volt

19. Metal forms octahedral complex having difference in unpaired electrons in high spin complex and low spin
complex as 2. Then metal ion will be:

(A) Fe*?
(B) Co*?
(C)Nit+?
(D) Mn*?

Solution: (B)

20. The product of the following reaction

COz2Et

NaOEt

34

(A) COOEt

g

(B) COOEt

$

(€) COOEt

9

(D) COOEt

Solution: (B)
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COOEt

Intramolecular aldol condensation

21.  Find the product in the following reaction
HsC—N=CH—CH=CH-C-CH; —™*<_,
!I)
HsC—N=CH—CHz—CH2—(|)H—CH3
(A) OH

H3C-NH-CH2>-CH>-CH2>-CH-CH3
(B) OH

H3C-NH-CH.-CH-C H—ﬁ,—C Hs

(€) ©

H3C—N=CH—CH=CH—?H—CH3

() OH

Solution: (D)
7(‘3|7 —(|3H—

NaBH, selectively reduce © group ©H to

22. In the following reaction sequence the first reactin (X) will be:

NH3/A Br,/NaOH
X(C7H602) — C7H70N E— C6H7N

OH
(A) @:CHO
O\n/H
®) @/ ©
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0
]

C
O
(€)

OH

(D) CHO

Solution: (C)

0
Il

COOH CH“‘NHQ NHo
NH?,/A @/ Br, /NaOH ©/
— <

X

23. Which of the following is not the test of amino acid.
(A) Ninhydrine test

(B) Biuret test

(C) Xanthoproteic test

(D) Bourdieu test

Solution: (D)

24. The final product in the following reaction

CHs
OH

(ljag NaOH
(2)CH;-I

CHz
OH

(A) CHs

T:+917666597555 | www.embibe.com
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CHs
@OH
(8) CH3
CHs
@EOH
(©) CHs
CHs

OCHs

(D)
Solution: (D)

CHs CHs

@/OH 2q..NaOH ONa cH,
_____ y _CHyor

25. Which reaction do not show ozone depletion?
(A)CHy + 2053 —» 3CH, + 3H,0

(B) HOCl - HO" + ClU

(C) CF,Cl, - Cl' + C Fya

(D) Clo +[0] = Cl + 0,

Solution: (A)

Factual

26. IUPAC name of the compound?

CHs
___/

H
HsC Br

HsC

(A) 4 —Bromo—3 —methyl pent —2 —ene
(B) 2 —Bromo—3 —methyl pent —3 —ene
(C) 1 —Methyl—1 —bromo but—2 —ene
(D) 4 —Bromo—4 —methyl but—2 —ene

Solution: (A)

CHs

OCHs
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IUPAC refer

1

HsC,\ ,CHs
2
4
H ;} o (4-Bromo-3-methyl pent-2-ene)

35 Br

27. The suitable reagent for the following conversion:

CH3-CH2-CH2-CH-CH3 —>» CH3:-CH2-CH2-COOH
OH

(A)2,4—DNP

(B) Lucas-reagent

(C) KMnO,/H®

(D) I,/NaOH

Solution: (D)

CH;—CHz—CHz—(EH—CH3 —> CH3-CH;-CH,-COOH
OH

It is iodoform reaction.

28. Which of the following is correct for matching the compounds of column—I with the test of column—I1

Column -1 Column—1i
(A) | Lysine (P) Cerric ammonium nitrate
(B) | Carbohydrate (@ Furfural
(C) | Benzyl alcohol (R) KMnO,
(D) | Styrene (&) Ninhydrin

(A)A-S,B—Q,C—P,D—R
(B)JA-Q,B—R,C—-S,D—-P
(C)A-S,B—R,C—-Q,D—-P
(D)A—-P,B—R,C—Q,D-S
Solution: (A)

29. The major product in the following reaction:
if Conc. HNO,
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Noz_@NH_E@
(A)
NO
o1
(B)
ﬁ NO2
(©)»240)
(C)
I
)L (Syvo
(D)

Solution: (A)
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Mathematics

Single correct answer type:

5 5
1.1fz = (‘/2—§+§z) + (‘/2—5—%) ,then
(AYIm(z) =0
(B) Re(z) > 0,Im(z) >0
(C)Re(z) >0,Im(2) <0
(D) Re(z) =3
Solution: (A)

Leta:§+%,thenz=a5+65 =a® +a% =2 Re (a®)

HenceIm (z) =0

2.1£%25,°°C,(°°"Cys5-r) = k(°°Cy5), then k is equal to

(A) 225

(B)2%° —1

(C) 224-

(D) 252

Solution: (A)

Ziio 0C, > Chs—y

_ ZZS 500 (50—7)!
T Ly T(50-1)! (25-7)1(25)!

B ZZS 50! 25!
T Lo T'(25-7)1(25)!(25)!

25

50C25 Z 25Cr

=0
— SOC25 X 225
=k =2%

3. If area of an equilateral triangle inscribed in the circle x? + y? 4+ 10x + 12y + ¢ = 0 is 27+/3, then the value of ¢
is

(A) 25

(B) —25

(C) 36

(D) =36

Solution: (A)
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=a=6V3

V3 2
Sr=aX—X-—
r=a > X3
=>r==6

=4524+6%2—c=6
=254+36—-—c =36
=>c¢c=25

4. A curve which satisfies the differential equation (x2 — y?) dx + 2xy dy = 0 passes through (1, 1), then curve is
(A) A circle with centre on x —axis

(B) A circle with centre on y —axis

(C) A hyperbola with transverse axis as x —axis

(D) An ellipse with major axis as y —axis

Solution: (A)

x%dx — y?dx + 2xydy = 0

x%dx = y?dx — 2x ydy

2
> —dx = d(y—>
X
2

> —x = Y +C
X
=>x2+y2+Cx=0
* It passes through (1,1) hence C = —2
>x2+y?—2x=0

5.InaAABC, 2A + £B = 120°,a = V3 + 1,b = \/3 — 1, then the ratio of ZA to £B is
(A)7:1
(B)5:1
(C)3:1
(D) 5:3
Solution: (A)

V341 _ ¥3-1 (Using sine rule)
sin(120—x) sinx
V3+1 _ sin(120°-x)
V3-1 sinx

= sin120°%cosx — cos120%sinx

A

120

= cotx =V3+2

= tanx =2 —V3
= x = 15°
= 120 — x = 105°
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6. The mean and standard deviation of five observations x{, x5, X3, x4, X5 are 10 and 3 respectively, then variance of
the observations x4, x,, X3, x4, X5, —50 is equal to

(A) 437.5

(B) 507.5

(C)537.5

(D) 487.5

Solution: (B)

X1+Xo+X3+X4+X5

Mean =
ea s

=10:>X1+XZ+x3+x4+x5=50 (l)

2
Variance = Zsﬁ —(X)?=9
2.2 2 2 4 2
xi+x5 +x35+x5+x
frxgHxs+xa 45 0o

= x2 4+ x2 + x% + xZ + x2 = 545 ...(ii)

_ X1+X2+X3+X4+X5—50
NOW Fpeyy = =2 ——— =10

6 2
. i1 X —
Variance new = === — (Xpew)?

_ x{ + x5 + x5 +xF +x& + 2500 0

_ 545+2500 ?6>045 _
= G =— = 507.5
7. The length of intercept made by the line V2x — y — 4v/2 = 0 on the parabola y? = 4x is equal to
(A) 6v3

(B) 4v3

(C) 8v2

(D) 6v2

Solution: (A)

Solving the equations of the given parabola and the line, we get

2
(V2x = 4v2) = 4x = x? = 10x + 16 = 0 = |x; — x5| = /(2 + %)% — 4%, = V100 — 64 = 6
y2=4x

y= w."Ex 4\."5

= Length of intercept = AB = V1 +m? - |x; — x,
— VT2 =613

8. The probability that a shooter hits a target is é The minimum number of trials such that the probability of hitting

the target at-least once, is greater than Z is equal to
(A) 4
(B)5
(C)6
(D)7
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Solution: (B)

T: 4917666597555 | www.embibe.com

1
P(hitting target) = 3

Let no. of trials=n

P (hitting target atleast once)

=1 — P (not hit)

_ 1 (2)">5
B 3 6

~(5)>()

So minimum number of trials = 5

n

9. If two vertices of a triangle are (0, 2) and (4, 3) and its orthocenter is (0, 0), then the third vertex of the triangle
liesin

(A) 15t quadrant

(B) 2" quadrant

(C) 37 quadrant

(D) 4™ quadrant

Solution: (B)
A(0.2)

B(4.3) Clh.k)

Since H is orthocenter of AABC

Then C is also orthocentre of AAHB

Since the slope of BH is % hence the slope of AC will be —%

= Equation of line AC is

4x+3y=6 ..(0)

Similarly, since AH is parallel to y -axis hence BC will be parallel to x - axis and

Equation of line BC is

y=3 .. (1)

On solving (i) and (ii)

h = 3 k=3
=-—gk=

= point C(h, k) lies in 2™ quadrant

10. The value of cot 222, (cot (1 + Xp_; 2p)) is equal to
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(A) %

(8)

(-5

(D) -2

Solution: (A)
cot Y a2, (cot™ (1 + Xp=1 2p))

19 )
= Cotz tan~! (—)
1+n(n+1)

n=1

19
_ 1-

= cot E tan~—! (u)

1+n(n+1)

n=1

T:+917666597555 | www.embibe.com

= cot Z:lil(tan_l(n + 1) — tan"1(n))

= cot(tan"120 — tan~11)

1
" tan(tan~120 — tan—11)

1 21

20-1  — o
1+(20).1

Alternate Solution:

19
cotz (cot™'(1 4 X3_; 2p)) = cot 2:19:1 cot™1(1+2)(2+ 3+ 4...n)]

n=1

19 19
= COtZ (cot‘l(l + Y01 Zp)) = cot ), _ (cot™'(n* + n+ 1))

n=1

3
11. A helicopter flying along the path y = 7 + xz - A soldier standing at point (%,7) wants to hit the helicopter

when it is closest from him, then minimum distance is equal to
12

(A)§?

(B) >

Solution: (A)

NI

y=7+x

3
2

Let the point on curve be P <x17 + x1> and given point be A(%, 7)

For nearest point normal at P passes through A

So slope of line AP = Slope of normal at P

= N w

X 2

dx
= = ——|(x - —
xl_% dy ( 1'y1) 3\/x—1
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=>3xf=1-2x,

=>3xf+2x,—-1=0

= (x+1)Bx;—1)=0

=X = % (x4 = —1is not possible as x; > 0)

Hence point P is G, 7+ %)

S0 AP = /i+i=1ﬁ
36 27 6143

12. The value of A for which the sum of squares of roots of the equation x? + (3 — 1) x + 2 = A is minimum, then 1
is equal to
(A) 2
(B) —1
(C)-3
(D) -2
Solution: (A)
X*+@B-Dx+2=21<j

f) = a? +p?
=(@+P)?-2af=0B-D?*-2Q2-1)=212=61+9—-4+21=212—-41+5
f'(A) = 24 — 4 = 0 {for minimum value of f(1)}

>A1=2

13. Two sides of a parallelogram are x + y = 3 and y — x = 3. If the diagonals meet at (2, 4), then which of the
following can be one of the vertex of parallelogram.
(A) (3,6)
(B) (0,0)
(€)(1,-2)
(D) (2,3)
Solution: (A)
C(4. 5)

M(2, 4]

AlD.3) x+y=3 B(h, 3-h)

3—h-5
h—4

Slopeof BC =1 = =1
= —h—2=h—4=> 2h=2> h=1

= B(1,2) and D(3, 6)

14. Let f:(—1,1) » R be defined as f(x) = max(—lxl,—\/ —xz), then number of points where it is non-
differentiable are equal to
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(A)1
(B) 2
()3
(D)5
Solution: (C)

T: 4917666597555 | www.embibe.com

From the graph it can be concluded than f(x) is non-differentiable at x = 0, + % in(—1,1)

i.e., at 3 pointsin (—1,1)

/2
15. The value of f_ﬂ/zm

(R) 55 (47 = 3)
(B) 35 (47 = 3)
(0 (7m - 5)
(D) (7w — 3)
Solution: (A)

s

s Vs
2 dx 0 dx 2 dx “ldx 0 dx Ldx 2dx
: = | == =4 =+ —+ | =
T [x] + [sinx] + 4 %[x]+3 o [x]+4 u 1 12 0o 4 1 5

is equal to

2

~ 0 1 L 1 1 1
g+ G+ B+ B = (e D)+ (0+9) +3+ 153
—20+107r+10+5+27r—4=12n—9=i(4n_3)

20 20 20

16.1f [ x5~ dx = ie““ﬁf(x) + ¢, where c is constant of integration then f(x) equals to
(A) —4x3 —1

(B) —1 — 2x3

(C)4x3 +1

(D)1 —2x3

Solution: (A)

[ x%e~%*°dx = [ (say)

Let —4x3 =t = —12x2%dx = dt

=>1=] (—E).et(—ﬂ) =iftetdt

4 12 48

+C

I G S G 1)e ™+
~ 48 B 48
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Hence f(x) = —(4x3 + 1)

T:+917666597555 | www.embibe.com

17. If f(x) is a differentiable function such that f'(x) = 7 — z@,f(l) # 4, then lirr(l) x.f (%) is equal to
b

(A) Does not exist
(B) Exist and equal to 4

(C) Exist and is equal to%

(D) Exist and equal to 0
Solution: (B)

y 3y _ —
— T2, =7 (wherey = f(x))

This is a linear differential equation

Bld Do 3
Integrating factor = e’ 4x = e+ = = x4

So integrating the given differential equation using I.F.

7
3 4x4
= y.x4 = 7T+C

3 7
=>y(x4)=4x4+C

-3
= f(x)=4x+Cx 4

1 . 4 3
= llmxf( )=> 11r(r)1+x(;+ Cx4)=4
X

x—-0

2 x2
18. The equatlon — — —— = 1|
1+r 1-r

(A) Represents a hyperbola of eccentricity equal to — \/_

ifr € (0,1)

(B) Represents a hyperbola of eccentricity equal to / ifr € (0,1)

(C) Represents an ellipse of eccentricity equal to ’ ifr>1

(D) Represents an ellipse of eccentricity equal to f ifr>1

Solution: (C)

y2 x2

1+r_1—r

If r € (0, 1) then this curve is a hyperbola whose

S ’ 1-r _ /i
Eccentricityis [1+_— = |—

If r > 1, then this curve is an ellipse whose

o , -1 , 2
Eccentricity is [1 — Lt
r+1 r+1
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2 b 1
b b?+1 b],then minimum value oflz;lis equal to
1 b 2

T:+917666597555 | www.embibe.com

19. If matrix 4 =

(A) 23

() —2+3

(C)V3

(D) —V3

Solution: (A)

2 b 1
b b +1 b
1 b 2

=2(2b%+2—-b%) —b(2b—b) +1(b? —b%—1)

Al =

=2(b*+2)-b%2-1
=2b%24+4—-b%2-1

=b2+3

ﬂ=b+%=<\/l3— % +2v3

b b

- Al .
Hence minimum value oflb—| is 24/3

20. Let @ and b are non-collinear vectors. If vectors @ = (1 —2) @+ b and § = (41 — 2) @ + 3b are collinear, then
Ais equal to
(A) —4
(B) 4
(C) 2
(D) -2
Solution: (A)
@, 8 are collinear
A—2 1

21. Tangent drawn at point (1, e) on the curve y = xexz, also passes through the point
(A) (4/3,2e)

(B) (5/3,¢€)

(C) (4/3,3e)

(D) (3/4,3e)

Solution: (A)

y = xe*’

d
S

2 2
y 2x%e*” 4+ e*
x

dy _
= —-at (1,e) = 3e

= Equaton of tangent is y — e = 3e(x — 1) which passes through (g, Ze)
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22. A plane bisects the line segment joining (—3, —3,4) and (3,7, 6) and also perpendicular to this line, then a point
lying on this plane can be

(A) (1,-2,3)

(B) (1,2,2)

(€ (3,-5,2)

(D) (3,—1,0)

Solution: (B)

The midpoint of line joining the given points is (0, 2,5) and it lies on the required plane.

T:+917666597555 | www.embibe.com

Normal to the plane, the line joining the given points, has direction ratio 6, 10, 2.
= equation of planeis3(x —0) +5(y —2)+(z—5) =0

=23x+5y+z=15

23. The number of possible values of 8 which lies in (0, ), such that system of equation x + 3y + 7z = 0,—x +
4y + 7z = 0,xsin 30 + y cos 26 + 2z = 0 has a non-trivial solution, is/are equal to

(A) 2

(B)3

()5

(D) 4

Solution: (A)

For non-trivial solutions
1 3 7
-1 4 71=0

sin38 cos260 2

= 4sin36 + 4sin?6 — 3sinf = 0

= sinf = 0 or sinf = %or sinf = —%
Since 8 € (0, m)

=0 = % and 5% will satisfy the equation

= Number of 8's = 2

24. If f;cf(t)dt =x?+ fxl t2f(t)dt, then f G) is equal to
24

(A) o2

(8) -

(oF:

E

Solution: (C)

Differentiating both side

fG) =2x —x*f(x)

2x

=>f(x)=1+x2
1 2-% 4
:f(5)=1+(1)2_§
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25. Which of the following line is passing through the point of intersection of the line 962;4 =—= ? and the plane

We=% =%
(B) 2 =21_723
x3 y+13 z—22

©z=%=7

(D) X2 = 2+ _ 743
2 3 4

Solution: (A)

A general point on the given line can we taken as
x—4 y—-3 z-5
2 2 1

If it also lies on the given plane then
A+ +2A+3)+ (A1 +5)=2
=>51+12=2

>A=-2

= Point of intersection is (0, — 1, 3)

26.Ifaq,a, .....a; arein G.P., where a; > 0 and S is a set of ordered pairs (7, k) such that

Inal af% Inaha¥ Inaja¥
Inaj a¥ Inala¥ Inala¥|=0,then number of ordered pairs (r, k) is

Inabak Inafa¥ Inalak,

(A) Infinitely many

(B)1

(C)5

(D)3

Solution: (A)

C; » C3—C,, C; » C, — C; (Let a is common ratio of GP)

r+k) r+k)

Inai In(a

Inagaf In(a™*) In(a™*)| =0 whichisalways true

Inayak In(a"™*) In(a™*)

In(a

27. Given three statements
P:5 is a prime number
Q:7 is afactor of 192
R:The LCM of 5 & 7 is 35
Then which of the following statements are true
(A)PV (~QAR)

(B) ~PA(~QAR)

(C) (PVQ)A~R

(D) ~PA(~Q VR)
Solution: (A)

P is true

Q is False
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R is True

(1) PV(~QAR)=TVv(TAT)=T
(2) FA(TAT) =F

QB) (TVF)AF=TAF=F

4) FA(TVT)=FAT=F

T T Vs T g T .
28. The value of COS 7 COS—3 " COS 7 ....COS 35 - Sin 7 is

1 23 24- 210 210
(A) 1924
o
e
(D)Fs
Solution: (B)
T T T T
COS?.COS? ..... COSW.SIHF
sin(Zg.%) 1
=——= 2 sin—=—
29.sin% 210 20

T:+917666597555 | www.embibe.com

10
29. If coefficient of x2 in expansion of x?2 (\/E + %) is 720, then A can be equal to

(A)8

(B) 4

()12

(D)2
Solution: (D)

Coefficient of x2 in x2(v/x + 12)10
X

10
= coefficient of x° in (\/E + %)

10

- r T
A general term in the expansion (\/E + %) is 106}(\/;)10 " (%) = 10C ()" (x)° "z

= coefficient of x° = 19¢,2? (forr =2)
= 4522
Now 4542 = 720

>1=+14

X
+
AN

if x is odd
30.1f f: N = Nis given by f(x) =
if x is even

NI><N|

and g: N — N is given by g(x) = x — (—1)*, then f(g(x)) is
(A) One one and onto

(B) Many one and onto

(C) One one and not onto

(D) Neither one-one nor onto
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Solution: (B)
_(n+1lifnodd
g(m) = {n— 1if neven

flaw)=f@ =1
fla@)=f1)=1

~ f(g(x)) is many one
flg2l) =f(2k-1) =k

T:+917666597555 | www.embibe.com

flgRk+1))=fQRk+2)=k+1

~ f(g(x))isonto
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