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Fresher (For Class XII Appering) Target : JEE-(Mains / Advanced)

 

DPP. NO.-25
[SINGLE CORRECT CHOICE TYPE] [5 × 3 = 15]

Q.1 The value of  )1x(
1

1
1x

2
xtan4Lim 











 is equal to

(A) 

1

(B) 

1

(C) 
1

e (D) 
1

e

Q.2 If f and g are two functions with g(x) = x – x
1

 and fog(x) = x3 – 3x
1 , then f '(x) is

(A) 3x2 + 3 (B) x2 – 2x
1 (C) 1 + 2x

1 (D) 3x2 + 4x
3

Q.3 For   x  (0, 1), let  = sin–1x,  = x,    = tan–1x,     = cot–1 x – 2


then identify the correct relation ?
(A)  >  >  >  (B)  >  >  >  (C)  >  >  >  (D)  >  >  > 

Q.4 Let  f '(x) = sin  x2  and  y = f(x2 + 1)  then dx
dy

 at  x = 2  is

(A) 0 (B) 1 (C) 4 sin 5 (D) 4 sin 25

Q.5 Point  P  lies in a triangle ABC which is right angled at  B. If each side subtends an angle of  3
2

at

P and PA = 10, PB = 6, then  PC is equal to
(A) 11 (B) 22 (C) 33 (D) 44

[INTEGER TYPE / SUBJECTIVE] [1 × 5 = 5]
Q.6 Let  x, y  be real number such that  x cos2 39° = tan 26° cot 39° tan 86° cos 78° tan 34°  and

y cos 81° = cos 36° – sin 36° , then find the value of  x + y2 .
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DPP. NO.-26
[SINGLE CORRECT CHOICE TYPE] [4 × 3 = 12]

Q.1 If  y = x + ex , then  2

2

dy
xd

 is equal to

(A) ex (B) – 3x

x

)e1(
e


(C) – 2x

x

)e1(
e


(D) 2x )e1(
1



Q.2 If  f(x) = 2ax – x2 – 4  has a positive integral value at only one real x, then product of possible values of a  is

(A) 5 (B) 9 (C) 2
9

(D) – 5

Q.3 Let  P(n) = 














n

2n
2)1n2(

41   then  )n(PLim
n 

 equals

(A) 4
1

(B) 3
1

(C) 5
1

(D) 6
1

Q.4 Let  f  and  g  be differentiable function on R  such that  g(1) = 1 = g'(1) and  f '(0) = 3.
If  h(x) = f  1xcos)x(gx2  , then  h'(1) equals
(A) 8 (B) 12 (C) 24 (D) 36

[MULTIPLE CORRECT CHOICE TYPE] [2 × 4 = 8]
Q.5 Let  f (x) = 2 |x|3 + 3x2 – 12 |x| + 1, where  x  [–1, 2], then the greatest value of  f (x)  is more than

(A) 7 (B) 6 (C) 3 (D) 4

Q.6 Miss  C  has  written a result that  sin–1(sin 7 sgn (P)) < 6 – 2  but she forget to write the condition on P, then
(A) Miss  C  is right if  P > 0 (B) Miss  C  is wrong if  P > 0
(C) Miss  C  is right if  P < 0 (D) Miss  C  is wrong if  P < 0
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DPP. NO.-27

[SINGLE CORRECT CHOICE TYPE] [4 × 3 = 12]

Q.1 




 



x

0x
)xcosec()x(cos)x(sinLim x

1
x
1

 is equal to

(A) 0 (B) 1 (C) 2 (D) e + 1

Q.2 The sum of series  tan–1 







 431
4  + tan–1 








 981
6  + tan–1 








 16151
8  + ……  is equal to

(A) cot–1 2 (B) tan–1 2 (C) 4


(D) 2


Q.3 The graph of the function  y = f (x)  has a unique tangent at (ea, 0) through which the graph passes then
   

)x(f3
)x(fsin)x(f71nLim

aex




l , is equal to

(A) 1 (B) 3 (C) 2 (D) 7

Q.4 If  f  is twice differentiable function on  R  and  g(x) = f (x) · sin 







2
x  1)2('fwhere  , then  g"(2)  is

(A) 1 (B) –1 (C) 0 (D) 2

[INTEGER TYPE] [2 × 4 = 8]

Q.5 If  x, y, z > 0  and  x + y + z = 1, then find the least value of  E = 
z1

z2
y1

y2
x1

x2








.

Q.6 If  f (x) = x3 + px2 + qx + r = 0  has three distinct non negative integral roots and
(x2 – 4x + 7)3 + p(x2 – 4x + 7)2 + q (x2 – 4x + 7) + r = 0
has no real roots, then find the value of  (p + 2q + r).
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DPP. NO.-28

[SINGLE CORRECT CHOICE TYPE] [5 × 3 = 15]

Q.1 The number of solutions to the equation  2


 | sin–1 (sin x) | = |x|x 2   is equal to

(A) 3 (B) 4 (C) 5 (D) 6

Q.2 If the domain of the function  f (x) = x3x 3312  + sin–1 







3
x2

  is [a, b], then  3a + 2b  is equal to

(A) 4 (B) 5 (C) 6 (D) 7

Q.3 x
1

xx2
x

)xee(Lim 


 equals

(A) e–2 (B) e (C) e2 (D) e4

Q.4 If a function  f : R  R  is defined such that  f (x) = sgn )3bxx2()2axx( 22  . If for exactly two distinct

values of   R,  )x(fLim
x 

 exists but  f (x) is non derivable at x = , then  a2 + b2 is equal to

(A) 8 (B) 16 (C) 32 (D) 44

Q.5 Let h(x) = x g(x) where g is the inverse of f(x). Also the values of f(x) and f '(x) are given as

321)x('f
154)x(f
532x



then the value of  h'(5) equals

(A) 2
11

(B) 2
9

(C) 5 (D) 2
5

[INTEGER TYPE] [1 × 4 = 4]

Q.6 Find the value of  
1x

Lim
 1x

100x
100

1K

k












 .
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Fresher (For Class XII Appering) Target : JEE-(Mains / Advanced)

 

[SINGLE CORRECT CHOICE TYPE] [5 × 3 = 15]

Q.1 The value of  )1x(
1

1
1x

2
xtan4Lim 











 is equal to

(A) 

1

(B) 

1

(C*) 
1

e (D) 
1

e

[Sol.517/lcd(l)/SC
1x

1

1
1x

2
xtan4Lim 









  = 







 





1xtan4

1x
1Lim 1
21xe  = 

1

e ,

as  
1x

1xtan4

Lim 2

1

1x 







 





 = 


























 1x
4

xtan
Lim4

2

1

1x
 = 


1

. Ans.]

Q.2 If f and g are two functions with g(x) = x – x
1

 and fog(x) = x3 – 3x
1 , then f '(x) is

(A*) 3x2 + 3 (B) x2 – 2x
1 (C) 1 + 2x

1 (D) 3x2 + 4x
3

[Sol.280/mod/SC t = x – x
1

t3 = x3 – 3x
1  – 3t   f(t) = t3 + 3t  f '(t) = 3t2 + 3. ]

Q.3 For   x  (0, 1), let  = sin–1x,  = x,    = tan–1x,     = cot–1 x – 2


then identify the correct relation ?
(A)  >  >  >  (B)  >  >  >  (C*)  >  >  >  (D)  >  >  > 

[Sol.154/itf/SC For x  (0, 1)

sin–1 x > x > tan–1 x > cot–1 x – 2
 Y

y = sin x–1

y = tan x–1

y = – tan x–1

y = x

Ocot–1 x – 2


 = – (tan–1 x).  ]

Q.4 Let  f '(x) = sin  x2  and  y = f(x2 + 1)  then dx
dy

 at  x = 2  is

(A) 0 (B) 1 (C) 4 sin 5 (D*) 4 sin 25
[Sol.202/mod/SC f ' (x) = sin x2

y = f (x2 + 1)

DPP. NO.-25
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dx
dy

 = f ' (x2 + 1) · 2x

2xdx
dy


 = 4 f ' (5) = 4 sin 25. ]

Q.5 Point  P  lies in a triangle ABC which is right angled at  B. If each side subtends an angle of  3
2

at P and PA =

10, PB = 6, then  PC is equal to
(A) 11 (B) 22 (C*) 33 (D) 44

[Sol.262/sot/SC In APB,  cos 120° = 6·10·2
AB610 222 

    AB2 = 196

In BPC,  cos 120° = PC·6·2
BCPC6 222  10

6
P

A

B C BC2 = 36 + PC2 + 6PC
Similarly, AC2  = 100 + PC2 + 10PC

AC2 – BC2 = 64 + 4PC = AB2 = 196
4PC = 132
PC = 33 Ans. ]

[INTEGER TYPE / SUBJECTIVE] [1 × 5 = 5]
Q.6 Let  x, y  be real number such that  x cos2 39° = tan 26° cot 39° tan 86° cos 78° tan 34°  and

y cos 81° = cos 36° – sin 36° , then find the value of  x + y2 .
[Ans. 4]

[Sol.50090/ph-1/OMR x = (tan 26° tan 86° tan 34°)



39cos39sin
78cos39cos

2

= 


39cos39sin2
78cos78tan2

 = 



78tan
78tan2

= 2

2
2

(cos 36° – sin 36°) = 2 sin (45° – 36°)

= 2  sin 9° = 2 cos 81°

 y = 2
 x + y2 = 4  Ans. ]
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Fresher (For Class XII Appering) Target : JEE-(Mains / Advanced)

 

[SINGLE CORRECT CHOICE TYPE] [4 × 3 = 12]

Q.1 If  y = x + ex , then  2

2

dy
xd

 is equal to

(A) ex (B*) – 3x

x

)e1(
e


(C) – 2x

x

)e1(
e


(D) 2x )e1(
1



[Sol.273/mod/SC 2

2

dy
xd

= 3

2

2

dx
dy
dx

yd










= – 3x

x

)e1(
e


  Ans. ]

Q.2 If  f(x) = 2ax – x2 – 4  has a positive integral value at only one real x, then product of possible values of
a  is

(A) 5 (B) 9 (C) 2
9

(D*) – 5

[Sol.620/qe/SC f (x) = 2ax – x2 – 4

a4
D

= 1

4
)4·4a4( 2




= 1  4a2 – 16 = 4  4a2 = 20  a2 = 5   a = ± 5

 product = –5 Ans. ]

Q.3 Let  P(n) = 














n

2n
2)1n2(

41   then  )n(PLim
n 

 equals

(A) 4
1

(B*) 3
1

(C) 5
1

(D) 6
1

[Sol.58/lcd/SCGiven, P(n) = 














n

2n
2)1n2(

41

So, P(n) = 
 

 
n

2n
2

2

)1n2(
41n2

 = 
   

 
n

2n
2)1n2(

1n23n2

Now, 














n

2n 1n2
1n2)n(P  · 











n

2n 1n2
3n2

 = 
)1n2........(7·5·3

)1n2()1n2.....(9·7·5



 · )1n2........(7·5·3

)3n2.....(5·3·1




1n2

1·
3

)1n2()n(P





Hence,
3
1)n(PLim

n



 Ans.]

DPP. NO.-26
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Q.4 Let  f  and  g  be differentiable function on R  such that  g(1) = 1 = g'(1) and  f '(0) = 3.
If  h(x) = f  1xcos)x(gx2  , then  h'(1) equals
(A) 8 (B*) 12 (C) 24 (D) 36

[Sol.324/mod/SC h'(x) = f '  1xcos)x(gx2  [2xg'(x) + 2g(x) – sin x · ]

h'(1) = f '(2 – 1 – 1) ·  )1(g2)1('g2 
= 3 · (2 + 2) = 12 Ans. ]

[MULTIPLE CORRECT CHOICE TYPE] [2 × 4 = 8]
Q.5 Let  f (x) = 2 |x|3 + 3x2 – 12 |x| + 1, where  x  [–1, 2], then the greatest value of  f (x)  is more than

(A) 7 (B) 6 (C*) 3 (D*) 4

[Sol.40039/func/MORE  f (x) = 







2x0;1x12x3x2
0x1;1x12x3x2

23

23

f '(x) = 







2x0);2xx(6
0x1);2xx(6

2

2

f '(x) = 







2x0);1x)(2x(6
0x1);1x)(2x(6

–1 2

–1 0 1 2 –2 1

f (0) = 1     fmax = 5
f (2) = 5. Ans. ]

Q.6 Miss  C  has  written a result that  sin–1(sin 7 sgn (P)) < 6 – 2  but she forget to write the condition on P, then
(A) Miss  C  is right if  P > 0 (B*) Miss  C  is wrong if  P > 0
(C*) Miss  C  is right if  P < 0 (D) Miss  C  is wrong if  P < 0

[Sol.40040/itf/MORE (i) If  P > 0  sin–1(sin 7) < 6 – 2  7 – 2 < 6 – 2 which is wrong
(ii) If  P < 0  sin–1(sin (–7)) < 6 – 2  –7 + 2 < 6 – 2  4 < 13    which is right   ]
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[SINGLE CORRECT CHOICE TYPE] [4 × 3 = 12]

Q.1 




 



x

0x
)xcosec()x(cos)x(sinLim x

1
x
1

 is equal to

(A) 0 (B) 1 (C*) 2 (D) e + 1

[Sol.299/mod/SC
x
1

)x(sinLim
0x 

 = 0  (0 = 0)

x
1

)xcos(Lim
0x 

 = 
)1x(cos

x
1Lim

0xe


  = e0 = 1

Let  y = x

0x
)xcosec(Lim


  ln y = xcosecnxLim

0x
l


 = 

x
1

xsinnLim
0x

l


  ln y = 
2

0x

x
1

xcotLim





= 
xtan

xLim
2

0x
= 0    y = 1

 Given limit = 0 + 1 + 1 = 2  Ans. ]

Q.2 The sum of series  tan–1 







 431
4  + tan–1 








 981
6  + tan–1 








 16151
8  + ……  is equal to

(A*) cot–1 2 (B) tan–1 2 (C) 4


(D) 2


[Sol.192/itf/SC Tn = tan–1












22 )1n(·)n2n(1
2n2

= tan–1











)1n(n·)2n)(1n(1
)1n(n)2n)(1n(

Tn =     )1n(ntan)2n)(1n(tan 11  

Sn =   2tan)2n)(1n(tan 11  

  


1n
nT = 






 
  2tan
2

1  = cot–1 2. ]

Q.3 The graph of the function  y = f (x)  has a unique tangent at (ea, 0) through which the graph passes then
   

)x(f3
)x(fsin)x(f71nLim

aex




l , is equal to

(A) 1 (B) 3 (C*) 2 (D) 7
[Sol.788/lcd/SC Given f (ea) = 0

Class:XII DPP. NO.-27
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   
)x(f3

)x(fsin)x(f71nLim
aex




l
 = 

   











 )x(f

)x(fsin
)x(f7

)x(f71n·7Lim
3
1

aex

l
 = 3

1
(7 – 1) = 2 Ans.]

Q.4 If  f  is twice differentiable function on  R  and  g(x) = f (x) · sin 







2
x  1)2('fwhere  , then  g"(2)  is

(A) 1 (B*) –1 (C) 0 (D) 2

[Sol.315/mod/SC g'(x) = f '(x) · sin 







2
x + f(x) · 








2
xcos

2
1

g"(x) = f "(x) · sin 







2
x  + f '(x) · 








2
xcos

2
1 + 2

1
f '(x) · cos

2
1

2
x







  · f (x) · 








2
xsin

2
1

g"(2) = –1  Ans. ] [13th, 25-09-2016, P-2]

[INTEGER TYPE] [2 × 4 = 8]

Q.5 If  x, y, z > 0  and  x + y + z = 1, then find the least value of  E = 
z1

z2
y1

y2
x1

x2








.

[Ans. 3]

[Sol.50093/seq/OMR E = 2 













 z1

z
y1

y
x1

x
= 2 

















3

z1
1

y1
1

x1
1

Now,

z1
1

y1
1

x1
1

3
3

)z1()y1()x1(












z1
1

y1
1

x1
1

3
3
2











 z1
1

y1
1

x1
1







  2
9

 E  2 



 3

2
9  = 3     Emin = 3. Ans.]

Q.6 If  f (x) = x3 + px2 + qx + r = 0  has three distinct non negative integral roots and
(x2 – 4x + 7)3 + p(x2 – 4x + 7)2 + q (x2 – 4x + 7) + r = 0
has no real roots, then find the value of  (p + 2q + r). [Ans. 1]

[Sol.50039/func/OMR Clearly  x2 – 4x + 7 = (x – 2)2 + 3  3
 x2 – 4x + 7  0, 1, 2    f (x)  has roots  0, 1, 2
 f (x) = x (x – 1) (x – 2) = x3 – 3x2 + 2x
 p + 2q + r = –3 + 4 + 0 = 1 Ans.  ]
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[SINGLE CORRECT CHOICE TYPE] [5 × 3 = 15]

Q.1 The number of solutions to the equation  2


 | sin–1 (sin x) | = |x|x 2   is equal to

(A) 3 (B) 4 (C*) 5 (D) 6

[Sol.380/itf/SC
O 

 

Clearly number of solutions = 5 Ans.]

Q.2 If the domain of the function  f (x) = x3x 3312  + sin–1 







3
x2

  is [a, b], then  3a + 2b  is equal to

(A) 4 (B) 5 (C*) 6 (D) 7

[Sol.401/func/SC  12 – 3x – 33–x  0  3x + x3
27

– 12  0

Let 3x = t
 t2 – 12t + 27  0
 (t – 3) (t – 9) 0
 3  t  9
 1  x  2

For  sin–1 3
x2

 to be defined

– 1  3
x2
 1   2

3
 x  2

3

 Domain of   f (x) = 





2
3,1

 3a + 2b = 3 + 3 = 6  Ans. ]

Q.3 x
1

xx2
x

)xee(Lim 


 equals

(A) e–2 (B) e (C*) e2 (D) e4

[Sol.264/mod/SC l = x
)xee(nLim

xx2

xe




l

using L'Hospital's rule

l = 1ee
1ee2Lim xx2

xx2

xe 


  = x2x

x2x

x ee1
ee2Lim

e 



 



 = e2  Ans.]

DPP. NO.-28
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Q.4 If a function  f : R  R  is defined such that  f (x) = sgn )3bxx2()2axx( 22  . If for exactly two distinct

values of   R,  )x(fLim
x 

 exists but  f (x) is non derivable at x = , then  a2 + b2 is equal to

(A) 8 (B) 16 (C*) 32 (D) 44
[Sol.686/lcd(d)/SC Clearly, both roots of  x2 – ax + 2 = 0  and  2x2 + bx + 3 = 0  can not be same

Both roots of  x2 – ax + 2 = 0  should be equal
 a2 – 8 = 0    a2 = 8
and both roots of  2x2 + bx + 3 = 0  should be same
 b2 – 4 · 2 · 3 = 0  b2 = 24
 a2 + b2 = 32  Ans. ]

Q.5 Let h(x) = x g(x) where g is the inverse of f(x). Also the values of f(x) and f '(x) are given as

321)x('f
154)x(f
532x



then the value of  h'(5) equals

(A*) 2
11

(B) 2
9

(C) 5 (D) 2
5

[Sol.201/mod/SC h'(5) = 5 g'(5) + g(5) = 5 · )3('f
1

 + g(5) = 2
5

 + 3 = 2
11

. Ans.]

[INTEGER TYPE] [1 × 4 = 4]

Q.6 Find the value of  
1x

Lim
 1x

100x
100

1K

k












 . [Ans. 5050]

[Sol.50783/lcd/OMR 1x
100x.....xxxLim

10032

1x 




= 
h

100)h1(.....)h1()h1()h1(Lim
10032

0h




= h
100)h1001(.....)h31()h21()h1(Lim

0h




= h
)100......321(h100100Lim

0h




= 2
101100Lim

0h




 = 101 × 50 = 5050 Ans.

Alternatively: 










1x
1x

 + 












1x
1x2

 + 












1x
1x3

 + ..... + 












1x

1x100

 = 1 + 2 + 3 + ..... + 100 = 5050 Ans.]
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