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MAHEMATICS
1. Ans (1)
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2. Ans (1)

Sol. cba ,,  non coplanar

accbba  ,,  are also non-

coplanar

bavaccba  

 cbaaa  .

similarly   and v
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3. Ans (1)

Sol.    
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 222 4 mBC  
Similarly  222 4 nAB  
and  222 4 nmAC 
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4. Ans (3)

Sol. abaRb  is square of natural number
2, aNa  is square of a natural

number Q  is reflexive

Also Nba  , .

If ab  is square of natural number, then

ba  is also a square of natural number R
is symmetric.

For transitive, let ppab  2  is divisible

by b
Similarly let qqbc  2  is divisible by b

  ac
bb

qp
acqpcab 

.

22
222

 is also

a perfect square

R  is transitive
5. Ans (3)
Sol.       qpqp  ~~~~~  qp~

Clearly option  (3) is correct
    ppqp ~~        Tqp ~
 qp~

6. Ans (3)

Sol. dxedxxe xx  
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7. Ans (1)

Sol.

For exactly 4 solutions  :  2,1,0
For atleast 3 solutions  : 3,2,1,0

Required probability = 
4

3

8. Ans (4)

Sol. Apply 31 1 CCC   and 322 CCC 
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211 RRR   and 233 RRR 
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9. Ans (4)

Sol.    
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10. Ans (2)
Sol. Given parabola can be rewriten as

   241 2  xy  Equation of any normal
to the given parabola is

  3221 mmxmy 

14 3  mmmxy

Since, this  passes through  1,2a

  0223  amm  wi l l  have three

distinct and real values of .m  If 2a .

11. Ans (2)
Sol. Let the family of circles be

02222  cfygxyx
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22  fg

 26  c  (condition for orthogonality)

  012
3
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gfg

 (  R )

0634  fg  and 012
3

8
6  c

f
g

Hence center lies on  0634  yx
12. Ans (4)

Sol. Let txx 2

 Rxtxx  02

  ,4
1

4
1041 ttD

So, quadratic,   ,4
1;042 tatt

All four roots are real and distinct.

(i)      ,44,0 aD

(ii)   
4

65
04

1  af

(iii)  
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13. Ans.  (2)

Sol.
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14. Ans (1)
Sol. For equilateral triangle

aZZZZZZ  133221

Also 1
32

2
Z

ZZ



 will be the length of

median as well as altitude i.e.,

2

3

2 1
32 a

Z
ZZ




Hence 
42

1

3
sin 22

22  
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15. Ans (2)
Sol. Let ia be of the form i3

For this  18,15,12,9,6,3ia  !6
ways

Similarly 131  iai  and 232  iai  each

of which will have !6  ways each

 total ways =  3!6
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16. Ans (1)

Sol. Let common ratio   Irr
2,, xrxrxGP

Also    xrrxxrrx  22
2
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2 loglog1

   12  xrxrrxxr
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r
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12 r  or 33  r  or 5

35orx   So Nos. are 5, 15, 45 or 3, 15,

75
17. Ans (2)

Sol.

by symmetry centre of circle lies on x-
axis.

Normal at P is 1
2/3

3

1

4


yx

CPoint  is 
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18. Ans (3)
Sol. As we know that

A. (Adj A) = IA

Replace '' A  by 1A
1A  Adj   IAA 11  

   AAAdjA 1

19. Ans (2)

Sol. Given 
 

,
2ln

2

2

1
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baxx

x
x 


 exists

as   02ln1 2  xx

101  baba ....... (i)
Applying  L’ Hospital Rule
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31525  ba
20. Ans (3)

Sol.     22 xxfxgf 

 21 2cot xx  

12 2  xx
120 2  xx

   1cot2cot0cot 1211   xx

  
42


 xgf

21. Ans (5.33)

Sol. let  yxp ,  be any point on the curve,

Now cx
y

dxdyy
ydx

dy


2

1 2

  i f passes through M (2, 2) so
xyc 20 2  .

Here required area =


2
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 x  = 5.33

22. Ans (67.20)

Sol. 2001 n 3002 n

251 x 102 x

92
1  162

2 

625
200

2
2
1  x

  and 100
300

2
2
2  y



  2006342x and   3001162y
2
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30005000

500

3001162006342 
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3481268









= 67.20

23. Ans  (0.66 or 0.67)
Sol. Let txsin

So 1625  tt

2
5025  tt ....... (i)

Case - I
016 t
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6
1t  ....... (ii) ,  Rt   ....... (iii)

Intersection of i, ii and iii is 6
1t

Case - II

016 t  6
1t   ....... (iv)

1123625 2  ttt   
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,9

2 ... (v)

Intersection of (i),  (iv), (v)   is
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1
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Union of case I and case II   21,1t
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24. Ans (3.00)

Sol.
2

13
30sin 

x
   32x

x

h
60sin

 3h

25. Ans (0.00)

Sol. 2,1,ln eexx x   becomes zero at

1,1 x  and 2 respectively, for which
xsin  is also zero.

Hence  xf  is derivable at these points.
  number of points of non derivability =
0

PHYSICS
26. Ans (3)

Sol. Given at saturation vVVV BECE 8.0,0 
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27. Ans (4)

Sol.   
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28. Ans (1)

Sol. cml 1.02.16 
cmb 1.01.10 

26.262.163 cmlb 
using proper rules

23164 cmbl 
29. Ans (2)

Sol. As 20 cos
2

I
I 

Final intensity =  90cos2
1I

2sin
8

20I

30.  Ans (3)

Sol. Average method :

Time to cross the river = 
u

d

Drift = 
u

dv

u

dv

2
2

22
00 

Alter : Speed  of river from bank to mid
stream

d

xv
x

d

v
v 00 2
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d
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2
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  drift = 
u

dV

2
0

31. And (4)

Sol. eV
A

AeV
E photon 2

6200

12400
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32. Ans (2)

Sol. 2211 NN     tt eNeN 21
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33. Ans (2)

Sol. 8.0cos 
Ct

tvs




















 cos8.0

8.1
cos CC

C

vC

C
ff

s

64.01

1
8.1

8.01

1
8.1

2 





Hzk5
36

180

36.0

8.1


34. Ans (2)
Sol. Let block is dispalced through a small

displacement x in downward  direction
and elongation in spring =  1x  then

1cos xx   .......... (1)

Restoring force cos2 1kxF 

xkF 2cos2

Hence 
k

m

k

m
T

2
sec2

cos2
2

2



 

35. Ans (1)

Sol.    AmBm  3

BA TT 3  (By Wein’s displacement law)

     4242
1 36464 BA TTE  

  42
2 184 BTE    9

2

1 
E

E

36. Ans (1)

Sol.  SrU 242 

 Sr
dt

dU
P 16

37. Ans (1)

Sol. tqq cos0

tq
q cos
2 0
0 

  
3

2
cos

2

1
cos

 t    LCt
3

2


38. Ans (3)

Sol.  The circuit will have inductive nature if







 

C
L

LC 
 11

 Hence A is false.

Also if circuit has inductive nature the
current will lag behind voltage. Hence D is
also false.

If 





 

C
L

LC 
 11

 the circuit will have

resistance nature. Hence B is false.

Power factor 1
1

cos
2









 



C
LR

R






If 
C

L


 1
 . Hence C is true.

39. Ans (1)

Sol. L

Rt

eAA 2
0

   t

Rt

e 2

2
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   sec011.02ln
2


R

L
t

40. Ans (2)
Sol. Force  between plates

2

2
0

0

2
0

0

2

222 x

AV

A

V
x

A

A

Q
F

















  where x

is separation between plates dxFdW 

J
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x

AV
dx

x

AV
W

d

d


200

442

22
0

2

2

2
0  
Alter : UWW batteryagent 
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Therefore J
CV

Wagent 200
4

2



41. Ans (1)
Sol. Reading of C= V { i in that branch = 0 }

Readin of 
R

V
A

42. Ans (2)
Sol. Electric field of a point charge is non-

uniform hence net force can never be zero.
43. Ans (4)

Sol. Put minA  and 2

The relation  















 



2
sin

2
sin min

A

A 

  and solve

vor A
We get, Angle of prism A = 90

44.  Ans (3)
Sol. Objective lens should have large focal

length and large aperture  2L .
Eye  piece should have small focal length
and small aperture  4L

45. Ans (3)

Sol. Mean free path   .temp
Average velocity is 0

Most probable speed temp
Average  kinetic energy temp .

46. Ans (2.50)
Sol. The gas absorbs heat till

V

P

dV

dP 


V

P

V

P

3

5

0

0   V
V

P
P

0

0

5

3


Putting in the equation

0
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0 4
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3
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P
V

V
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47. Ans (7.00)

Sol. 
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48. Ans (30.00)
Sol. By momentum conservatons Final speed

of all three blocks.

4

v
v 

By energy conservations.

k

Mv
xkxMv

8

3
,

4

3

2

1 2
22 





By putting values we get cmx 30 .

49. Ans : (6.00)

Sol. Solve in the reference fram fixed to the
wall.

Before collision, velocity of ball 3 V towards
it.

  After elastic  collision of ball = 3v away
from it

Time of flgiht = 
g

h2

  distance between wall and ball

m
g

h
v 6

2
3  .

(Here no pseudo force is applied since the
wall keeps on moving with constant
velocity w.r.t. ground, it being very heavy)

50. Ans :  2.20

Sol.
2

3

2
mRIcentre 

2

12

5
mRIcm 

  is maximum when

center of mass is at lowest position.

22

12

5

2

1

2






 mR

R
mg

5

6

2
2 gR



2
max 2








R

mmgN

5

6
.max

g
mmgN 

5

11
max

mg
N 

CHEMISTRY
51. Ans.(3)

Sol.
1

lt1formoles
x

For 1000 ml moles1x
For 100 ml ?  moles

x
x

1.0
1000

1100
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ml100
1000

1.0 xV
MV

x 
52. Ans (3)
Sol. It is not applicable for weak electrolyte.
53. Ans (1)
Sol. Theory
54. Ans (2)
Sol. A   product

842
min80min60min30 aaa

a    

So, order is 1
55. Ans (3)

Sol.

Et C

C
H

N

O

O

CH3

CH3

 

 

HHOH

EqMgBrCHi

/

1,3

Et C

CH

N

O

OH

CH3

CH3

CH3

  4LiAIH

Et

CH CH3

CH2 N CH3

CH3

OH

56. Ans (3)

Sol.

O

O

 absence of  hydrogen

57. Ans (4)

Sol. ,2MnO  is used to oxidised allylic and
benzylic primary alcohol to aldehyde

58. Ans (1)
59. Ans (2)
Sol. except Litum all have higher first ionisation

energy than Boron
60. Ans (1)
Sol.

61. Ans (3)

Sol.          22222
2 22*.21*1: zpssssO 

 oyxx ppp 2*22 12  

Bond order = 1/2 (10-5) = 2.5,
(II) NO is derivative of 2O  and isoelectronic

with :2
O

SO          22222 22*21*1 zpssss 

  0122 2*2*22 yxyx pppp  
Bond order = 1/2 (10-5) = 2.5

62. Ans (1)

Sol. Complex   2
6FeL  absorbs violet colour

light   high 0  low spin complex 
zero unparied electron.

63. Ans (2)

Sol. 4NaBH  will prefer 1, 4 addition when
treated with conjugated unsaturated
ketone.

64. Ans (3)
Sol. Because meta product will be the major

product.
65. Ans (3)

Sol. 000 STHG 
66. Ans (1)

Sol. CRT
67. Ans (3)
68. Ans (2)
Sol. Refer theory
69. Ans (2)

Sol
RT

PV
Z m

70. Ans (3)
71. Ans (4.00)

Sol.  
410,

][
log 



 aa K
HX

X
pKpH

72. Ans (3.00)
Sol. Only primary amine will give +ve cabylamine

test (offersiv snell of isocyanide is observed
in b, d, and f only)

73. Ans (5.00)
(d), (f), (g), (h) and (j)

Sol. Presence of C CH3 

O

, group in

aldehyde/ketone or formation of

C CH3 

O

 group under reaction

condition.
74. Ans (6.00)

Sol. COCOFeOOFeC 
242

75. Ans (14.00)


