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16. If the letters of the words SACHIN are arrange in all possible ways and these words are written out as in dictionary,
then the words are SACHIN appears at serial number.
1) 601 2) 600 3) 603 4) 602

Ans.(1) S A C H I N
A - order : - A C H I N S
Rank = (5!) + 0 (4!) + 0(3!)
+ 0 (2!) + 0(1!) + 1
= 11205 +×
= 601

17. The value of 3
r-56

6

1
4

50 C ∑
=

+
r

C  is

1) 4
55C 2) 3

55C 3) 3
56C 4) 4

56C

Ans.(4) 3

6

1
4

50 rc - 56 ∑
=

+
r

C

3
50

3
51

3
52

3
53 

3
54

3
55

4
50 C C C C C C C ++++++

= 4
56C

18. If A = , 
10
01

  I and 
11
01









=








 then which of the following holds for all ,1≥n  by principle of mathematical induction

1) 1)I(nnAA n −−= 2) 1)I(nA2A 12 −−= −n

3) 1)I(nAn −+= nA 4) 1)I(n2A 1n −+= − An

Ans.(1) A = 





11
01

I = 





10
01













=

11
01

 
11
01

A2







++
++

=
1011
0001







=

12
01







=











=

13
01

11
01

12
01

A3

IA2A2 −=







=





−





=

12
01

10
01

22
02

I2A3A3 −=







=





−





=

13
01

20
02

33
03
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19. If the coefficient of 7x  in 
11

2 1













+
bx

ax  equals the coefficient of 7−x  in 
11

2
1














−
bx

ax  then a and b satisfy the

relation

1) a - b = 1 2) a + b = 1 3) 1=
b
a

4) ab = 1

Ans.(4)
11

2

bx
1x 




 +

5
3

7112r =−×=

coefficient of 5
6

5
117 1a  

b
Cx =

11

2
1






 −

bx
ax

6
3

711 =+=r

Coefficeint of 6
5

6
117

b
1 a C x =−

6
5

6
11

5
6

6
11

b
1 a C 

b
1 a C =

1  ab  =⇒

20. Let f : (-1, 1) →  B, be a function defined by f(x) = 2
1

1
2tan
x
x

−
−  then f is both one-one and onto when B is the interval

1) 






2
,0 π

2) 





2
,0 π

3) 



 −

2
,

2
ππ

4) 




 −

2
,

2
ππ

Ans.(4)  Since B,1)1(f →−→ &







−

= −
2

1

x1
2xtanf(x)

  if is both one - one & onto i , e ( bijective )

⇒  if ( x) inverse tangent of n whose Range is always 




 −

2
,

2
ππ

21. If 1z  and 2z  are two non-zero comple numbers such that 2121 z zzz +=+ , then arg 1z  - arg 2z  is equal to

1)
2
π

2) π− 3) 0 4)
2
π−

Ans.(3) [ ]221
2

21 z +=+ zzz

)θ(θ cos z  z 2z z 2121
2

2
2

1 −++⇒

= 21
2

2
2

1 z  z 2z z ++

cos 1 )θ(θ 21 =−

0  21 =−⇒ θθ

0 )(z Arg - )(z Arg 21 =⇒
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22. If iz
3
1

z w
−

=
 and ,1=w  then z lies on

1) an ellipse 2) a circle 3) a straight line 4) a parabola

Ans.(3) i
3
1z

zw
−

=

i 
3
1

z
  

−
=
z

w

zi =⇒
3
1-z 

r   on the lies z  ⊥⇒  bisector of the line segment joining ( )0 0, and 
3
1,0 






23. If 2222 −=++ cba  and

xcxbxa
xcxbxa
xcxbxa

xf
222

222

222

1)1()1(
)1(1)1(
)1()1(1

)(
+++
+++
+++

=

then )(xf  is a polynomial of degree
1) 1 2) 0 3) 3 4) 2

Ans.(4) 2cba 222 −=++

In 3211 ccc  c ),x(f ++⇒

xc1 x)b(12x x)cba(1
 x )c(1 xb12x x)cba(1
 x )c(1 x)b(12xx)cba(1

 f(x) 
22222

22222

22222

++++++
++++++
++++++

=⇒

xc1 x)b(11
 x )c(1 xb11
 x )c(1 x)b(11

  
22

22

22

++
++
++

⇒

211 R  RR −→

xc1x)b1(1
x)c1(xb11

01-x0
 

22

22

++
++⇒

[ ]xcxxc1 1)-(x -  22 −−+⇒

2 degree   x)-(1   2 =⇒⇒
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24. The normal to the curve θ) cos θθ(sin  ay θ),sin  θθ (cos x −=+=α  at any point ‘θ ’ is such that
1) It passes through the origin

2) It makes angle θ
2
π +  with the x - axis

3) It passes through 




 −a,

2
πa

4) It is at a constant distance from the origin

Ans.(2 , 4)   θsinθ)a(cosθx +=

θ) cos θθa(sin y −=

θ
θ

θθθθ
θθθθ

cos
sin

sincossin( 
cossin(cos =
++−
−+=

a
a

dx
dy

∴  slope of the normal

θ
θ

sin
cos−=−⇒

dy
dx

⇒ Slope of the normal is θ
2
π +

∴  Eqn. of the normal

)θsinθaθcosa(x
θsin 

cosθ-  cosθ θ asinθ a y −−=+−⇒

θsin  θ cos θ aθcos a  θ cos x -  θsin  θ cos θ a θsin aθsin y 22 ++=+−⇒

aθsin y θ cosx =+⇒

⇒  It is at a constant distance from the origin.

25. A function is matched below against an interval where it is supposed to be increasing. Which of the following pairs
is incorrectly matched?

Interval Function

1) ( )∞∞− , 333 23 ++− xxx

2) ) ,2[ ∞ 61232 23 ++− xxx

3) 



 ∞−

3
1, 123 23 +− xx

4) ( ]4,−∞− 66 23 +− xx

Ans.(3)

1x2x3)x(f 23 +−=

3/1x02x6)x('f ≥⇒≥−=

Option (3) is incorrect.  Checking other function similarly we find that they are correctly matched.
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26. Let α  and β  be the distinct roots of ,0ax2 =++ cbx  then

( )
( )2

2

αx ax
cbxaxcos-1 lim

−
++

→
 is euql to

1) ( )2
2

2
βα −a

2) 0

3) ( )2
2

2
βα −−a

4) ( )2
2
1 βα −

Ans.(1) We have 2

2

αx α)x(
)cbxaxcos(1lim

−
++−

→

2

2

αx2

2
2

αx )x(
2

β)x()x(asin
lim2

α)x(

2
cbxax(sin

lim2
α−







 −α−

=
−











 ++

=
→→













β−α−=++∴
=++β
)x)(x(acbxax

0cbxaxofroots areα,
2

2Q

2
2

2

ax
)x(

4
a.

2
)x)(x(a

2
)x)(x(asin

lim2 β−



















β−α−

β−α−

=
→

2
2

2
2

2 )(
2

a)(
4

a)1(2 β−α=β−α=

27. Suppose f(x) is differentiable at x = 1 and  5)1(
h
1 lim

0
=+

→
hf

h
 then f(1) equals

1) 3 2) 4 3) 5 4) 6
Ans.(4) Applying L’ Hospital rule

5
1

)1('  
0  

=+
→

hfLim
h

5  (1)f'  =⇒

28. Let f be differentiable for all x. If f(1) = -2 and 2)(' ≥xf  for x ∈  [1, 6], then
1) f(6) ≥  8 2) f(6) < 8
3) f(6) < 5 4) f(6) = 5

Ans.(2) Here from LMVT

2  
5

)1()6( ≥− ff

.8)6( ≥f
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29. If f is a real-valued differentiable function satisfying ∈−≤− yxyxyfxf ,,)()()( 2  and f(0) = 0, then f(1) equals

1) -1 2) 0 3) 2 4) 1

Ans.(2) y-x  lim   
y-x

- lim
yxyx →→

≤f(y)f(x)

or 0  (x) ' ≤f

0  (x) ' f =⇒

(x) f⇒ is constant, As 0(0) =⇒ f

0   =∴ f(1)

30. If x is so small that x3 and higher powers of x may be neglected, then 
( )2

1

3
2
3

1

2
11)1(

x

xx

−






 +−+

 may be approximated as

1) 2

8
31 x− 2) 2

8
33 xx +

3) 2

8
3 x− 4) 2

8
3

2
xx −

Ans.(3)
( )

( ) 2/1

3
2/3

1
2
111

x

xx

−






 +−+

( ) 2/1

2
2

1

4
x 

2
2.3

2
31

2
2
1.

2
3

2
31

x

xxx

−







++−++

=

( )
( ) 2/12

2/1

2

1
8
3

1
8
3

−−−=
−

−
= xx

x

x

22

8
3...

2
1

8
3 xxx −=





 ++−=


