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Solution
Section - A  Physics

1. A pan is going down along y-axis with it’s position changing with time as y(t) =  .cossin2 tt  

A mass M = 5kg is placed on the pan at t = 0 . Find the minimum value of ''
min

 for which mass

leaves the contact with the pan and also calculate the time ‘t’ for which this happen for the first time.
(Take g = 10 m/s2)
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Sol. y(t) =  .cossin2 tt    
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2. A uniform rod of mass m = 4m and length   is kept on a frictionless surface in xy plane such that
one end of the rod is at origin and its principle axis is coinciding with x-axis. A mass m moving with

velocity v making an angle 
4

θ


 with the principle axis of the rod collides with one end of the rod

and sticks to it. The angular speed of the rod + mass system just after the collision is

(a) 
27

3v
(b) 

7

23 v
(c) 

24

3v
(d) 

7

3v

Sol. Since inelastic collision has happened the COM will shift therefore angular momuntum will
be conserved about new COM.

5

3

5
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m

mm

Angular momentum before collision about this COM
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and angular momentum after collision = I
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3.

(a) (b) (c) (d) 

Sol.

4.   

(a)

Sol.

5. A particle of mass m is dropped from a height h above the ground. At the same time another particle

of same mass is thrown vertically upwards from the ground with a speed of .2gh  If they collide

head-on completely inelastically, the time taken for the combined mass to reach the ground, in units

of 
g

h
is :

(a) 
2

1
(b) 

2

1
(c) 

4

3
(d) 

2

3
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Sol.

6. Sol.

7. Sol.

8. Sol.

9. Sol.
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10. Sol.

11. Sol.

12. Sol.
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13. Sol.

14. Sol.

15. Sol.

16. Sol.

17. Sol. In elliptical orbit, areal velocity is constant

18. Sol.
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19. Sol.

20.

(a) 
5v

agt3ρ
(b) 

5v

agt4
(c) 

v

ρagt
(d) 

3v

agt5

Sol.

Section - B  Physics

1. Sol.

2. Sol.

3. Sol.
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4. Sol.

5. Sol.

6. Sol.

7. A wooden plank of length 1 m and uniform cross section is hinged at one end to the bottom of a
tank as shown in figure . The tank is filled with water up to a height of 0.5 m. The specific gravity of
the plank is 0.5. Find the angle θ  that the plank makes with the vertical in the equilibrium position.

(Exclude the case 0θ  . )
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Sol.

8. A large wooden plate of area 10 m2 floating on the surface of a river is made to move horizontally
with a speed of 2 m s-1 by applying a tangential force. If the river is 1m deep and the water in
contact with the bed is stationary. If  F be the tangential force needed to keep the plate moving.
Calculate 100×F = ____N. Coefficient of viscosity of water at the temperature of the
river = 10-3 poise.
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Sol.

9. Sol.

10. Sol.

Chemistry

1. Sol (B)

2. Sol.  
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3. Sol.   

4. Sol.  

5. Which of the following compound contain only super primary carbon atom ?
(A) Dimethyl ether (B) Ethyl methyl ether (C) Acetaldehyde (D) Acetone

6. Sol. Both BCl
3
 and AlCl

3
 are Lewis acids as both ‘B’ and ‘Al’ has vacant p-orbitals. SiCl

4
 is also a Lewis

acid as silicon atom has vacant 3d-orbital.

7. Sol. 



Page No. : 11
Ravi commercial complex, above IDBI Bank, NH-31, Purnea (Bihar) Hot line: +918448440887, E-mail: vidyaviharcareerplus@gmail.com, Website:
www.thecareerplus.com

05-02-2024

8. Sol. 

9. Sol. 

10. Which of the following compounds are not positional isomers ?

(A) 
322

3

3

332

33

3
  CHCHCH

CH

C

CH

CHandCHCH

CH

CH

CH

CHCH 

(B) 

(C)

(D)

11. Sol. 

12. Sol. O2-, F-, Na+ and Mg2+, all have 10 electrons each.

13. Sol. 

14. Sol.  

15. Among the following the dissociation constant is highest for
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(A) OHHC
56

(B) OHCHHC
256

(C) CHCCH
3

 (D) ClNHCH
33

Sol.  

16. Sol. 

17.

18.

19.

20. An alkali is titrated against an acid with methyl orange as indicator, which of the following is a correct
combination?

Base         Acid         End point
(1)      Strong       Strong       Pink to colourless

Base         Acid         End point
(2)      Weak        Strong       Colourless to pink

Base         Acid         End point
(3)      Strong       Strong       Pinkish red to yellow

Base         Acid         End point
(4)      Weak        Strong       Yellow to pinkish red

Sol.  
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21. Sol. 

22. Sol. 

23.  P(Solvent) O2D

(excess) Na   Number of replaceable hydrogen by isotopes = x.

ans :- 6

24. Sol. 

25. The total number of cyclic isomers possible for a hydrocarbon with the molecular formula C
4
H

6
 is __5___.

26. Sol. 

27. Sol. 
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28. Sol. 

29. Sol. 

30. How many structural isomers of tertiary amines corresponding to molecular formula C
6
H

15
N

are possible?

Sol.

Mathematics

1. If a, b and care in G.P. such that x and y are the arithmetic a means between a, b and b, c, respectively, then

y

c

x

a
  is equal to

(a) 0 (b) 1 (c) 2 (d) 1/2

Sol.
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2. Let A = (0, 4) and B = (2 cos θ , 2 sin θ ), for some θ . Let P divide the line segment AB in the ratio 2 : 3
internally. The locus of P is
(A)  Circle (B)  Ellipse (C)  Parabola (D)  Hyperbola

Sol.

3. If A.M. and H.M. of two numbers are 27 and 12, respectively, then G.M. of the two numbers will be
(a) 9 (b) 18 (c) 24 (d) 36

4. For a real variable a > 1 , consider the points A
k
 = (ka,ak), k = 1, 2,..... n in Cartesian plane. If a and ß

represent respectively the arithmetic mean of x- coordinates and the geometric mean of y coordinates of A
k

then the locus of the point P   ,  is

(A) 

12

2










n

n

x
ny (B) 

1

2

1

2













n

n

x
y (C) 

n

n

x
y 











1

2
(D) ))1()(1(  nxnny

Sol.
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5. There is a certain sequence of positive real numbers. Beginning from the third term, each term of the se
quence is the sum of all the previous terms. The seventh term is equal to 1000 and the first term is equal to
1. The second term of this sequence is equal to
(a) 246 (b) 123/2 (c) 123/4 (d) 124

Sol.

6. What is the locus of a point which is equidistant from the point (m + n,n - m) and the point (m - n, n + m)
(A)  mx = ny (B) nx = - my (C)  nx = my (D)  mx = -nv

7. The cycloid through the origin, generated by a circle of radius r rolling over the x-axis on the positive
side (y0) , consists of the points (x, y), with

x = r(t _ sin t)
y = r(1_ cos t)

Then the locus of the cycloid will be

(A)  121cos 1 





   ry

r

y
rx (B)  xry

r

x
ry 






   21cos 1

(C)  yyrx cossin  (D)  xxry cossin 

Sol.

8. A point moves such that its distance from the point (4, 0) is half that of its distance from the line x = 16
The locus of the point is
(A)  3x2 + 4y2 =192 (B) 4x2 + 3y2 =192 (C) x2 + y2 = 192 (D) None of these
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Sol.

9. If    xx 37log73log
73  , then value of x will be

(A) 1/2 (B) 1/4 (C) 1/3 (D) 1

Sol.

10. If cos 6θ + cos 4θ + cos 2θ + 1 = 0, where 0 < θ <180º, then θ =
(a) 30º, 45º (b) 45º, 90º (c) 135º, 150º (d) 30º, 45º ,90º ,135º, 150º
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Sol.

11. Solution of 4
1


x
x  is

(A)    32,3232,32  (B)  32 ,32 R

(C)  32,32 R (D) None of these

Sol.

12. A ray of light coming from the point (1, 2) is reflected at a point A on the x-axis and then passed through the
point (5, 3). The coordinates of the point A are
(a) (13/5, 0) (b) (5/13, 0) (c) (-7, 0) (d) None of these

Sol.

13. If  20),sin1(4,3sin  rr then  =
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(A) 
3

,
6


(B) 

6

5
,

6


(C) 

4
,

3


(D) 

,
2

Sol.

14. Axis of a parabola is y = x and vertex and focus are at a distance 2  and 22  respectively from the

origin. Then, equation of the parabola is
(a) (x _ y)2 = 8(x + y _ 2) (b) (x + y)2 = 2(x + y _ 2)
(c) (x _ y)2 = 4(x + y _ 2) (d) (x + y)2 = 2(x _ y + 2)

15. If cosec
qp 




qp
θ , then cot 






 

2

θ

4



(A) 
q

p
(B) 

p

q
(C) pq (D) pq

Sol.

16.     


xrnrxc
n

r

r

n cossin
0

(A)    nxnxn cossin2 (B)    nxnxn cossin2 1 (C)  nxn sin2 1 (D)  nxn cos2 1

Sol.
17. If cos x = tan y, cot y = tan z and cot z = tan x then sin x =

(A) 
4

15 
(B) 

4

15 
(C) 

2

15 
(D) 

2

15 
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Sol.

18. A rod of fixed length k slides along the coordinate axes. If it meets the axes at A(a,0) and B(0,b) then

the minimum value of 

22

11






 






 

b
b

a
a is

(A) 0 (B) 8 (C) 2

2 4
4

k
k  (D) 2

2 4
4

k
k 

Sol.

19. Locus of middle point of all chords of 1
94

22


yx

. Which are at distance of ‘2’ units from vertex of

paraboal y2 = _ 8ax is

(A) 
694

22 xyyx







  (B) 






 






 

8116
4

94

22222 yxyx
(C) 






 






 

4994

22222 yxyx
(D) None of these

20. Statement 1 : An equation of a common tangent to the parabola xy 3162  and the ellipse 42 22  yx

and 322  xy

Statement 2 : If the line  0,
34

 m
m

mxy  is a common tangent to the parabola xy 3162   and the

ellipse 42 22  yx , then m satisfies m4 + 2m2 = 24

(a) Statement 1 is true, Statement 2 is true; Statement 2 is not a correct explanation for Statement 1.
(b) Statement 1 is true, Statement 2 is false.
(c) Statement 1 is false, Statement 2 is true.
(d) Statement 1 is true, Statement 2 is true; Statement 2 is a correct explanation for Statement 1.
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Sol.

1. The mean square deviations of a set of observations x
1
, x

2
,...,x

n
 about a point c is defined to be

  .
1

1

2



n

i

i
cx

n
The mean square deviations about _1 and +1 of a set of observations are 7 and 3, respectively.
Find the variance  of this set of observations.

Sol.

2. The value of 













 ...

23

1
4

23

1
4

23

1
4

23

1
log6

2/3
 is

Sol.

3. The vertices of a triangle are 























rp

1
rp, and 

1
, ,

1
,

qr
qr

pq
pq  where p, q and rare the roots of the

equation 0163 23  yyy . Find the sum of the coordinates of its centroid.
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Sol.

4. The coefficients of the (r _ 1)th, rth and (r + 1)th terms in the expansion of (x + 1)n are in the ratio 1 : 3 : 5.
Find n + r _____.

Sol. The coefficients of the (r - 1)th, rth and (r + 1)th terms in the expansion of (x + 1)n are nC
r-2

, nC
r-1

and
 
nC

r

respectively. Since these coefficients are in the ratio 1 : 3 : 5, we have

5. The last three digits of the number (6!+1)6!

Sol.

6. p4 + q3 = 2(p > 0, q > 0) , if the maximum value of term independent of x in the expansion of
14

9

1
 

12

1






 



qxpx is K then find the value of 
5

14

2

C

K
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Sol.

7. If a = log
245

175 and b = log
1715

875 then the value of 
ba

ab


1

 is __5___.

Sol.
8. What is the mean of the range, mode and median of the data given below?

5, 10, 3, 6, 4, 8, 9, 3, 15, 2, 9, 4, 19, 11, 4
(A) 10 (B) 12 (C)8 (D) 9

Sol.

9. Let   and ß be the roots of equation x2 _ 6x _ 2 = 0. If 1for ,  na nn

n
  then the value of

9

810

11

1012

2

2

2

2

a

aa

a

aa 



 = ___6____.
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Sol.

10. The foci of the ellipse 1
16 2

22


b

yx
 and the hyperbola 

25

1

81144

22


yx

 coincide. Then the value of b2 is

Sol.


