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MATHEMATICS

1. Let f (x) =  
2

0

|| dttx  (x > 0), then minimum value of f (x) is

(a) 1 (b) 2 (c) 0 (d) none of these

2. A function f : R  R is such that  |f (x)| is differentiable. Then

(a) f (x) will have repeated roots only

(b) f (x) will have non-repeated roots only

(c) f (x) will have some roots repeated and  some roots non-repeated

(d) none of these

3. Which of the following functions is differentiable at x = 0?
(a) cos ( | x | ) + | x | (b) cos ( | x | ) – | x | (c) sin ( | x | ) – | x | (d) sin ( | x | ) + | x |

4. Value of  
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x x
xLim

sin
/1

0

1)(sin  is

(a) 1 (b) 0 (c) –1 (d) 2

5. The lines 









 dazaydax , 










 cbzbycbx  are coplanar, and the equation to

the plane in which they lie is

(a) x + y + z = 0 (b) x – y + z = 0 (c) x –2y + z = 0 (d) x + y –2 z = 0

6. 


 
0

1

21 )1(tan dxxx  is equal to

(a) log 2 (b) log  2
1

(c)  log 2 (d) 2
1log

2
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7. If the value of the integral 
2

1

2
dxex  is , then the value of 

4

log
e

e

dxx  is

(a) e4 – e –  (b) 2e4 – e –  (c) 2(e4 – e) –  (d) none of these

8. Let the unit vectors a and b be perpendicular and the unit vector c be inclined at an angle  to both a and
b. If c = a + b + (a × b)

(a)  =  (b) 2 = 1 + 22 (c) 2 = –cos 2 (d) none of these

9. The distance between the line r = 2i – 2j + 3k + (i – j + 4k) and the plane r · (i + 5j + k) = 5 is

(a) 33
10

(b) 3
10

(c) 9
10

(d) none of these

10. The angle between the lines 2
1

3
2





 yx

, z = 2 and 2
5

3
32

1
1 





 zyx

 is

(a) 2


(b) 3


(c) 6


(d) none of these

11. If a, b, c are unit vectors, then | a – b |
2 + | b – c |

2 + | c – a |
2 does not exceed

(a) 4 (b) 9 (c) 8 (d) 6

12. If  is a root of the equation x2 + 3x + 1 = 0, then tan–1 + tan–1(1/) is

(a) /2 (b) –/2 (c) /3 (d) none of these

13. If 0 < c  1, then range of the function f (x) = 
cxx
cxx

34
2

2

2




 is

(a) (0, ) (b) (–, 0) (c) (–, ) (d) none of these

14. Let f (x) = (x – 1)p (x – 2)q where p > 1, q >1, each critical point of f (x) is a point of extremum when

(a) p = 3, q = 4 (b) p = 4, q = 2 (c) p = 2, q = 3 (d) none of these



15. The equation of the line through the point a, parallel to the plane r . n = q and perpendicular to the line
r = b + tc is

(a) r = a +  (n × c) (b) (r – a) · (n × c) = 0 (c) r = b +  (n × c) (d) none of these

16. If f (x) and g (x) are functions such that f (x + y) = f (x) g(y) + g (x)f (y), then

)()()(
)()()(
)()()(





fgf
fgf
fgf

  is independent of

(a)  (b)  (c)  (d) all of  

17. If In =  
e

n ndxx
1

N,)(log , then the value of In + nIn–1 is

(a) n (b) ne (c) e (d) none of these

18. Let f (x) = 
1


x

x
, x  –1. Then, for what values of , is f (f (x)) = x?

(a) 2 (b) 2 (c) 1 (d) –1

19. Let a set S contain n elements and A, B be any two subsets of S. The probability that number of

elements in the set A – B is one, is

(a) n

nn
4
3. 1

(b) n

nn

4
3–4

(c) n

n

4
3

(d) none of these

20. f is any function from A to B where A = {1, 2, 3, ....m} and B = {1, 2, 3, ......n}, then the probability

that f is onto, is

(a) m
m

n

n
P

(b) m
m

n

n
C

(c) m
n

nnmnmnmnm

n
CnCnCnCn 1

1
321 )1(...)3()2()1( 



(d) m
m

n

n
P

1
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Mathematics Class-XII Answers

1. (a) 2. (a) 3. (c) 4. (a) 5. (c)

6. (a) 7. (b) 8. (a) 9. (a) 10. (a)

11. (b) 12. (b) 13. (c) 14. (b) 15. (a)

16. (d) 17. (c) 18. (d) 19. (a) 20. (c)



Solutions Class XII

Sol.: 1. (a): f (x)=  
2

0

|| dttx ;

if 0 < x < 2,

f (x)=  
2

0

|| dttx

=  
2

0

||||
x

x

dttxdttx

=  
2

0

)()(
x

x

dtxtdttx

=  
22

00

–
xx

xx

dtxdttdttdtx

= x  
222

0 2
2

2
–

x

x

dtxxxdt

= x2 –
2

2x
 + 2 – 

2

2x
 – x (2 – x)

= 2 – 2x + x2

= (x – 1)2 + 1
so minimum value of f (x) = 1
If x  2,

f (x)=  
2

0

2

0

)(|| dttxdttx

=  
2

0

2

0

tdtxdt

= x 2
2

0

 dt

= 2x – 2
so minimum value of f (x) = 2 at x = 2.

so overall minimum value of f (x) = 1

Sol.: 2. (a): | f (x) | is differentiable
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h

afhaf
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|)(||)(|lim
0

 = finite    a  R

If f (a) = 0
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 f (a) = 0

 f (x) will have repeated roots only

Sol.: 3. (c): At x = 0, for the function sin( | x | ) – | x |,

R.H.D. = 
h

fhf
h

)0()0(lim
0




= 
h

hh
h

0||||sinlim
0




= 
h

hh
h




sinlim
0

= 
h

h
h

sinlim
0

 – 1 = 0

L.H.D. = 
h

fhf
h 




)0()0(lim
0

= 
h

hh
h 




0||||sinlim
0

= 
h

hh
h 




sinlim
0

= 
h

h
h

sin1lim
0




 = 0

So sin( | x | ) – | x | is differentiable at x = 0.

Sol.: 4. (a): x
x

x /1

0
)(sinlim


 = 0 (0 form)

Let y = 
x

x x

sin

0

1lim 









 log y = 







 x
x

x

1logsinlim
0

= 







 x
x

x
x

x

1log·sinlim
0

= xx
x

loglim
0






Putting log x = –z  x = e–z

log y = xx
x

loglim
0




= zz e
z


lim  = 0

 y = 1

Sol.: 5. (c):









 )()( dazaydax ...(i)










 )()( cbzbycbx

...(ii)

Normal vector to the plane is given by

n = 









0
0

2 kjjkikji

 n = (i + k – 2j)

Equation of plane is

x – 2y + z = k

as plane passes through (a – d, a, a + d)

 k = 0

 Plane is x – 2y + z = 0

Sol.: 6. (a): I = 


 
0

1

21 )1(tan dxxx

x = –t

=  
1

0

1 ))1(1(tan dttt

=  
1

0

1 ))1(1(tan dttt

=  



 
 

1

0

1 ))1(1(cot
2

dttt

=  



















 

1

0

1

)1(1
)1(tan

2
dt

tt
tt

=  
 

1

0

1
1

0

1 )1(tan)(tan
2

dttdtt



=  


1

0

1 )(tan2
2

dtt

 
1

0

1 1·)(tan dtt = 2log
2
1

4




I = 



 



 2log

2
1

4
2

2

= log 2

Sol.: 7. (b): Let I = 
4

log
e

e

dxx

Put log x = t2

 x = et2

 dx = et2 · 2t dt

So I = 
2

1 (ii)(i)

2·
2

dttet t
 = 

2

1

2

1

22
·1 dtete tt

= 2e4 – e – 

Sol.: 8. (a): c = a + b + r(a × b)

 c · a =  = cos 

c · b =  = cos 

  = 

Sol.: 9. (a): (i – j + 4k) · (i + 5j + k) = 1 – 5 + 4 = 0

So line is parallel to the plane.

The plane can also be written as x + 5y + z = 5

The distance of point (2, –2, 3) from plane = 33
10

151

53)2(52
222






Sol.: 10. (a): Angle between lines = angle between their direction vectors

So cos  = |2)2/3(||023|
)2)2/3((·)023(

kjikji
kjikji




= 0

  = /2

Sol.: 11. (b): | a + b + c |2  0

 | a |
2 + | b |

2 + | c |
2 + 2(a · b + b · c + c · a)  0

 3 + 2(a · b + b · c + c · a)  0



 a · b + b · c + c · a  –3/2

Now, | a – b |
2 + | b – c |

2 + | c – a |
2 = 2( | a |

2 + | b |
2 + | c |

2) – 2(a · b + b · c + c · a)

= 6 – 2(a · b + b · c + c · a)  6 + 3 = 9

Sol.: 12. (b):  = 
2

53   < 0

So, tan–1 + tan–1(1/) = tan–1 – tan–1(–1/)

= tan–1 – cot–1(–)

= tan–1 – ( – cot–1)

= tan–1 + cot–1 – 

= 2


 – 

= – 2


Sol.: 13. (c): y = 
cxx
cxx

34
2

2

2




 y(x2 + 4x + 3c) = x2 + 2x + c

 x2(y – 1) + 2x(2y – 1) + c(3y – 1) = 0

Since x  R, D  0

D = 4[(2y – 1)2 – (y – 1)(3y – 1)c]  0

 4y2 – 4y + 1 – c(3y2 – 4y + 1)  0

 (4 – 3c)y2 – 4y(1 – c) + 1 – c  0

Now, 4 – 3c > 0   and  D = 16(1 – c)2 – 4(1 – c)(4 – 3c)

= 4(1 – c)[4(1 – c) – 4 + 3c]

= –4(1 – c)c  0

 y  R

Sol.: 14. (b): f (x) = (x – 1)p (x – 2)q

 f (x) = (x – 1)p–1 (x – 2)q–1 (p(x – 2) + q(x – 1))

For each critical point of f (x) to be point of extremum, (p – 1) and (q – 1) should be odd.

 p and q should be even

Sol.: 15. (a): Let the direction vector of required line be d. Then since line is parallel to plane r · n = q and
perpendicular to line r = b + tc, d is perpendicular to both n and c.

 d = n × c

 equation of line is r = a + (n × c)



Sol.: 16. (d):
)()()(
)()()(
)()()(
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fggfgf
fggfgf
fggfgf

(since f (x + y) = f (x) g(y) + g(x) f (y))

= 
)()()()(
)()()()(
)()()()(

)()()()(
)()()()(
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ggf
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ggf

f
fgf
fgf
fgf

g

= g() × 0 + f () × 0 = 0

So given determinant is independent of all of , , , .

Sol.: 17. (c): In + nIn–1 =  
e

nn dxxnx
1

1))(log)((log

Putting log x = t  x = et

=  
1

0

1)( dtentt tnn

= ete nt 
1

0
·

Sol.: 18. (d): f (f (x)) = 
1)1(1

1

1
·

1)(
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f (f (x)) = x 
1)1(

2




x
x

 = x   x  R


1)1(

2




x
 = 1   x  R

 2 = ( + 1)x + 1   x  R

 ( + 1)[ – 1 – x] = 0   x  R

  + 1 = 0

  = –1



Sol.: 19. (a): For every element, there are 4 options

(1) in A alone (2) in B alone

(3) in A and B both (4) in neither A nor B

Total number of ways = 4n

If number of element in set A–B is one, then choose that one element in nC1 ways, put it in A
and not in B.

Now for remaining (n – 1) elements, there are 3 options.

Number of ways = 3n–1

 Favourable ways = n · 3n–1

so probability = n

nn
4
3. 1

Sol.: 20. (c): Number of onto functions = nm – nC1(n – 1)m + nC2(n – 2)m – nC3(n–3)m + ...+(–1)n–1 nCn–1

by principle of inclusion-exclusion

Total number of functions = nm.


