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PHYSICS
1. (A, B, C)

RA = mg = 10 N
RB = 0

o o
A BR cos30 R cos30

RA RB

RA = RB

o
A2R sin30 10

A
12 R 10
2

  

RA = 10 N
RB = 10 N

2. (A,C,D)

mgT 22 sin … (i) 2211 coscos  TmgT ...(iii)

mgT 22 cos …(ii) 2211 sinsin  TT ...(iv)

 T2 cos2 

mg 

mg 

T2 sin2 C 

 T1 cos1 

mg 

T1 sin1 B T2 sin2 

T2 cos2 

 (A) (C) and (D)
3. (A, C)
4. (A, B)

Let the acceleration of wedge be a0 in backward direction.
Consider the motion of smaller block from the frame of wedge.

M

m

Component of force parallel to incline; 0ma cos mgsin ma   
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 0a a cos gsin .    .....(i)

Component of force perpendicular to incline

0N ma sin mgcos    .....(ii)

N
ma  sin0 

mg cos
mg

(ma  cos
0

+ mgsin )

ma0

F.B.D. of block

Horizontal components give,

0 0Nsin Ma N Ma / sin     .....(iii)

Mg

N' N cos

N sin
N

F.B.D. of wedge

Putting in (ii);

0
0

Ma
Ma sin mgcos

sin
   



  0 2

mgsin cosa
M msin

 


 
  and  

 
2

M m gsin
a

M msin
 


 

in wedge frame.

5. (A,C)
T = kx
m2 g = kx
Just after cutting the string S, tension in it will be zero but spring will not loss its force
instantaneously.

so 2 2
1

1 1 1

m g m gkxa
m m m

 
    

 
 and so block of mass m2 will have acceleration a2 = 0
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6. (D)

Along horizontal direction, N1 = ma
Along vertical direction, mg – (µ1 N1 + T) = m (2a) .....(i)
After substituting value of N1 in Eq. (i), we have

Mg – (µ1 ma + T) = m (2a) .....(ii)
For the motion of block M :

Along vertical direction VF 0,
or 2 1 1N T µ N Mg   .....(iii)
Along horizontal direction,

 1 2 22T – N µ N Ma  .....(iv)
From equation (i) and (iii), we get

 1 2 1 12T – N µ T µ N Mg Ma     

or  2 1 2 22T – ma µ T µ µ ma µ Mg Ma      .....(v)

Now solving equation (ii) and (iv), we get
 
 

2

1 2

2m – µ M m g
a

M m 5 2 µ – µ



   

7. (A, D)
If initially acceleration of A is greater than that of B, then there will be extension and if that of B
is greater than A, then there will be compression in the spring. Otherwise the length of spring
will remain same

8. (B, C)

2htan
d

 

2
2

dcos
d2 h
4

 



2
2

hsin
dh
4
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as man moves slowly 2T sin mg 

mgT
2sin




as man moves upward   becomes small

 sin  decreases
 T increases

2
2mg dT h

2 h 4
 


 

2 2mg d 4h
4h




9. (C)
10. (D)

sec40,25  ttF 42,
10

5025 





  tta

sec7440  tF
40 50a'

10


                 ,      4 t 7 

sec70  tF 7,
10
50''  ta

m/sec5)55.2(
4

2
  dttv  max velocity

m/sec2315' v , at the end of 7 sec

)74(,m5.1091
2
1351  ts

)7(m,4.0)4.0(5
2
14.02 2

2  ts

 m9.10m)4.05.10(21  sss
11. (A)
12. (A)

                     

m1
m2 m3

T

T T

From constraint relation ;

1 2 3Tx Tx Tx 0  

by double diffn.

1 2 3Ta Ta Ta 0  

1 2 3a a a 0    ...(A)
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F.B.D. of wedge of mass m1 ;

m1

T

T
a1

N

m g1

N1

1 1T N m a 

2 1N m a

1 1 2 1T m a m a  

1 1a (1 2) 3a  

T = 3a1 ...(i)
F.B.D. mass m2 ;

m2
m a2 1

T

a2

m g2

N
2 2 2T m g m a 

2T 2g 2a  ...(ii)

F.B.D. of mass m3 ;

a3

m g1

T

3 3 3T m g m a 

3T 3g 3a  ...(iii)

From (i) , (ii) & (iii) and putting in equation (A)

T T Tg g 0
3 2 3
    

2T T 4T 3T2g 2g
3 2 6


   

6 2 10 120T N
7 7

 
  

2
1

T 40a ms
3 7

 

2
2

T 60 10a g 10 ms
2 7 7


    

so, accn of mass m2;

2 2
2 2
2 1

40 10a a
7 7
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210 1716 1 g ms
7 7

  

accn of mass m3;

3
T 40a g 10
3 7

   

230 ms
7

 

13. (A)
322 dtctbtat   t  = 2s

14. (B)

 )( AB xx
dt
d

0

 2322 dtctbta       t = 3
2

s

15. (C)

42  t
dt
dva

At t = 0, a = –4 m/s2

16. (D)

02
3

2
3

 ttx      t = 0 s or 6 s

0)0( tv ,  646s)6( 2 tv  = 12 m/s

17. (A)

1 2F (m m )a  ...(i)

2Tsin m a  ...(ii)

2 2Tcos m g T m gsec    

From (ii) and (iii), a gtan 

Put in (i), 1 2F (m m )g tan  

Net force acting on 
2

2 2
1 2

m Fm m a
m m
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Force acting on m1 by wire.

1 1 2m g Tcos m g m g   

18. (B)
Acceleration of 2kg block relative to wedge = 2 m/s2

 N T 

4 

20 

Acceleration of 2 kg block relative to ground
     2 2 o2 2 2 2 2 cos120     

 = 2 m/s2

460cos460sin20  T

2310 T

321060sin460cos20 N N

Net force = 2 × 2 = 4 N
 (A) – Q  , (B) – P , (C) – R , (D) – S

19. (C)
Let maximum speed of motorbike = v

40  27  v927
2
1


 v(m/s) 

t(s) 

v B C 
A 

Motorbike  

Car 40m/s 

O D 18 27 

v = 60 m/s

So acceleration of motorbike  3
10

18
60



Maximum separation = shaded area

2401240
2
140

2
1

 OD

Separation at 18t     620
2
1240  =180

 (A) – Q , (B) - R, (C)- S, (D) - P
20. (A)

In condition (a), by constraint relation 4
2

1 
a
a

In condition (b), by constraint relations 3
1

2

1 
a
a
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In condition (a), tension in string of m2 is 32
)16(

16

21

21 



mm
gmmT N

In condition (b), tension in string connecting m2 is 37
160

)9(
4

21

21 



mm
gmmT N

 (A) – Q; (B) – P; (C) – R; (D) – T

CHEMISTRY
21. (A,B)

Higher  means lower h,V.P. of Hg is very low.
22. (A,B,D)

P =  gh (P independent of A) and 
1
h



more volatile liquid means higher V.P. so more error. mg force acts always downward.
23. (A,B,C)

P V K
10 10 10log log log  

2

K P KP or
V V V

 

PV = constant

1 1 1
P V K
 

24. (A,B,D)

y

x
2 2x y

d





y

x

z

25. (A,B,C)
26. (A,B,C)

Electron has wave character (de-Broglie), 
h

mv
 

27. (A,B,C)
28. (A,B,C,D)
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29. (A) 30. (B) 31. (A) 32. (C)
33. (B)

Difference in vertical height  = 5 cm.
34. (D)

Vertical difference of height is 5 cm.
Now,

1 1 2 2h h  

Hg
Hg 25 h

2


  

or, h2 = 10 cm

10 20cm
sin30º

 l

35. (A)
Pbottom = (76 + 5 + 10) cm of Hg
= 91 cm of Hg
PX = (76 + 5) cm of Hg = 81 cm of Hg

36. (B)

1 1
X

X

P VV
P



1 1
Y

Y

P VV
P



X Y

Y X

V P 76
V P 81

 

37. (A)
(A) — (R); (B) — (P); (C) — (S); (D) — (Q)

Given ratio = 
n 1 



38. (B)
(A) — (Q); (B) — (S); (C) — (P); (D) — (R)

39. (D)
(A) — (R); (B) — (S); (C) — (P); (D) — (Q)

40. (C)
(A) — (R); (B) — (Q); (C) — (P); (D) — (S)
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MATHEMATICS
41. (B, D)

A(– 5, 0); B(3, 0); C(a, a – 2)

Area = 
5 0 1

1 3 0 1
2

a (a 2) 1





 = ± 20 

5 0 1
8 0 0

a 3 a 2 0



 
= ± 40

8a – 16 = 40   or    8a – 16 = – 40   (a = 7)   or   (a = – 3)

C(7, 5)   or   C(– 3, – 5)
42. (A, B, D)

P(x) 1 cos 1 sin 1 sin 1 cos
6x 6x 6x 6x
               

    

21P(x) sin
4 3x

   
 

43. (A,B)

BD = 2 21 7 5 2 

BM = 
5
2

BM
AM

 = tan 60º

C

B DM
(1, –3) (0, 4)

600

A(x, y)

M
1 1,
2 2

 
 
 

for point A

1 1x y 5 62 2
cos sin 2

 
  

 

mBD = 
7
1
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mAC =
7
1

 = tan 

sin  = 
1 1
50 5 2



cos  = 
7

5 2

44. (B, C)
y – y1 = mx – mx1

mx – y – mx1 + y1 = 0

A set of parallel lines

If x = x1,

mx1 – y – mx1 + y1 = 0

y = y1

Hence, for all values of y1, all will intersect

x = x1

45. (A, C)
The given equation can be written as

1/ x

5
5 125 1log 1

6 2x
 

  
 

 
1

1x 1
2x5 125 5

6


   
1 1
x 2x5 125 6.5.5  

Let  
1

2xt 5 , then t2 + 125 = 30t    t2 – 30t + 125 = 0   t = 25  or t = 5

46. (A, B, C, D)

2 2| x 9 x | | x 5 x 4 | 4 | x 1|       is true if

2 2(9 x x )(x 5 x 4) 0   

0 1
–+–

4 9+–

x ( ,0) (1,4) (9, )     

47. (A, B, C)

(B) 7cos
4

5log sin
6
 

 
  1

2

1log 0
2
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(C) 4tan
3

7log cot
6
 

 
  3log 3 1 0  

48. (A,C,D)
49. (D)

OA = 8 + cot ; OB = 1 + 8tan

 =
1
2

(1 + 8tan)(8 + cot)

B

A
(8,1)

O




= 8 + 
1
2

(64tan + cot)

For  to be minimum tan = 1/8
 min = 16

50. (A)

z = AB = cosec + 8sec 
dz 0
d

 


; cot = 2

 ABmin = 5 5
51. (A)

x – 1 = 3 cos
y – 2 = 4sin
x + y = 3 + 3cos + 4sin
maximum value = 3 + 5 = 8

52. (B)

sinxcos cosx.sin cosx
6 6
 
  3 1sinx cos x cos x

2 2
  

3 3sin x cosx
2 2

 

maximum value 
3 9 3
4 4
 

53. (B)

Image of A(1, 3) in line x + y = 2 is 
 
 
 

2(2) 2(2)1– ,3 –
2 2    (–1,  1)

So line BC passes through (–1, 1) and 
 
 
 

2 2– ,–
5 5 .

Equation of line BC is y – 1 = 


–2 /5 –1
–2 /5 1  (x + 1)  7x + 3y + 4 = 0
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54. (C)
Vertex B is point of intersection of 7x + 3y + 4 = 0 and x + y = 2
i.e. B = (–5/2, 9/2)

55. (B)

G1 G2 ....... Gn =   
n 5n1 1024 2

 25n = 245

 n = 9
56. (B)

A1 + A2 + A3 + ...... + Am – 1 + Am = 1025 × 171


 

  
–2 1027m

2  = 1025 × 171

 m = 342
57. (A)

P). Let    x 4cos ,y 3sin ,than     x + y = 4cos 3sin 5   

  5log (x y) 1

Q).    32 2 2

1
log 2log 3 log 3 log 32 2 3  and     3 2log 2 log 33 2 2 3 1

3 and 2     

2 2 2( ) 7         

R). 18 12 18 123log 96 log 3 log 96 3log 3 

   18 12log 96 1 3log 3 1 1   

   18 12log (96 18). log (27 12) 1

       18 123log 12 2log 18 1 6 1 5

S). 5x log ylog 3
x 52 y log 3 ln2 log y lny  

 2(ln x) (lny) ln2ln3ln5

similarly,   y 2log 5 log x 23 x (lnx) (lny) ln2ln3ln5

2 2(lnx)(lny) (lnx) (lny) lny lnx x y     
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y x

yx

2
log x log y

2

2 2 22 log xlog y

x y (x x) 2
x xx y

 
  



58. (B)
(P) b + c = a + d = 2 · 10

 a + b + c + d = 40
(Q)  (ar2)2 = a2 + a2r2 where a = 2

 r4 = 1 + r2    r4 – r2 – 1 = 0    
let r2 = t

t2 – t – 1 = 0   t = 
2

51
  r2 = 

2
51

 hypotenuse is 2 × 






 
2

51
 = 1 + 5

comparing with ba 

a = 1,  b = 5  a2 + b2 = 1 + 25 = 26
(R) a, ar, ar2   G.P.| r | < 1

a + ar + ar2 = 70
 10ar = 4a + 4ar2

10r = 4 + 4r2  2r2 – 5r + 2 = 0  2r2 – 4r – r + 2 = 0
(2r – 1)(r – 2) = 0  r = 1/2

    a + 2
a  + 4

a  = 70    a + 4
a3  = 70 C  a = 40

 series is 40, 20, 10
 first term of G.P. is 40  Ans.

(S) Using cosine rule

a2 = 9 + 4 – 2 · 2 · 3 · 







2
1

 = 13 + 6 = 19

a2 = 19   a = 19

b2 = 9 + 4 – 2 · 2 · 3 · 







2
1

b2 = 7  b = 7

 P =  7192    a + b = 26
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59. (A)

(P) Lines are concurrent 
 2

1 –2 –6
3 1 –4

4
 = 0

 2 + 2 – 8 = 0    = 2, – 4

(Q) points are collinear 
 
 
  

1 1 1
2 1 3 1
2 2 2 1

 = 0

 22 – 3 – 2 = 0   = 2, – 1/2
(R) point of intersection of x – y + 1 = 0 and 3x + y – 5 = 0 is (1, 2).

it will satisfy x +y – 1 –  = 0  = 2
(S) midpoint of (1, – 2) and (3, 4) will satisfy y – x – 1 +  = 0  = 2

60. (A)

(P) 10log xx = 100 x

log10x . log10x = log10100 + log10x

log10x = t

t2 – t – 2 = 0

t2 – 2t + t – 2 = 0

t = –1, t = 2

x = 10t

x|t = – 1 = 10–1 = 1/10

x|t = 2 = 102 = 100

(Q)  log2(9 – 2x) = 3 – x

9 – 2x = 23 – x

9.2x –2x2x = 8 ; Let 2x = t

t2 – 9t + 8 = 0

t = 8, 1

2x = 2   t = 1 ; t = 8  2x = 8

x = 0  ; x = 3

(R)  log1/8log1/4log1/2 x = 1
3
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log1/4.log1/2x = (1/8)1/3

1
2

log x  = (1/4)1/2

x = (1/2)1/2

= 1/ 2

(S)  logba = 3

 a = b3

logbc = –4  c = b–4

now a3x = cx–1

(b3)3x = (b–4)x – 1

9x = – 4x + 4

13x = 4  x = 4/13

p = 4, q = 13 ; are relatively prime

 p + q = 17


