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1. If f(x) = f(a – x) and g(x) + g(a – x) = 2, then the value of ∫
a

dxxgxf
0

)()(  is

(a) ∫
a

dxxf
0

)( (b) ∫
a

dxxg
0

)(

(c) [ ]∫ −
a

dxxfxg
0

)()( (d) [ ]∫ +
a

dxxfxg
0

)()(

Sol: Ans [a] Let ∫=
a

dxxgxfI
0

)()(

∫ −−=
a

dxxagxafI
0

)()(  = [ ]∫ −
a

dxxgxf
0

)(2.)(  = ∫
a

dxxf
0

)(2  – I

⇒  ∫=
a

dxxfI
0

)(

2. The differential equation of the family of the curves x2 + y2 – 2ax = 0 is

(a) 0"222 =−− xyyyx (b) '222 xyyxy =− (c) 0"222 =++ yyx (d) none of these

Sol: Ans [b] Differentiating the given equation we get

dx

dy
yxaa

dx

dy
yx +=⇒=−+ 0222

⇒ 0222 =




 +−+

dx

dy
yxxyx

⇒ 0222 =−−
dx

dy
xyxy

3. If ,
ln1

ln1
cos 1







+
−= −

x

x
y  then 

dx

dy
 at x = e is

(a)
e

1− (b)
e2

1− (c)
e2

1
(d)

e

1

Sol: Ans [b] 





+
−= −

x

x
y

ln1

ln1
cos 1
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⇒
( )

( )22

1 1
(1 ln ) 1 ln

1
.

1 ln1 ln
1

1 ln

x x
dy x x
dx xx

x

 + − − − −  =
+− −  + 

⇒ edx

dy

ex 2

1−=






=

4. The sum of the series ....
16

15

8

7

4

3

2

1 ++++ upto n-terms is

(a) n
n

2

1
1+− (b) n

n
2

1+ (c) n
n

2

1
2 + (d) n

n
2

1
1++

Sol: Ans [a] nnT
2

1
1−=






 +++−=

nn nS
2

1
....

2

1

2

1

2

1
32  = n

n

nn
2

1
1

2
1

1

2
1

1
2
1

+−=





 −






 −






−

5. The equation of the plane passing through the mid point of the line of join of the points (1, 2, 3) and

(3, 4, 5) and perpendicular to it is

(a) x + y + z = 9 (b) x + y + z = –9 (c) 2x + 3y + 4z = 9 (d) 2x + 3y + 4z = –9

Sol: Ans [a] The mid point of the line of join of the points is M(2, 3, 4).

Hence equation of the plane is

2(x – 2) + 2(y – 3) + 2(z – 4) = 0

   x + y + z = 9

M

(2 ,  3 ,  4 )
B (3 ,  4 ,  5 )A

(1 ,  2 ,  3 )

6. The equation of the circle concentric to the circle 2x2 + 2y2 – 3x + 6y + 2 = 0 and having area

double the area of this circle is

(a) 8 x2 + 8 y2 – 24 x + 48 y – 13 = 0 (b) 16 x2 + 16 y2 + 24 x – 48 y – 13 = 0

(c) 16 x2 + 16 y2 – 24 x + 48 y – 13 = 0 (d) 8 x2 + 8 y2 + 24 x – 48 y – 13 = 0

Sol: Ans [c] The given circle is

013
2

322 =++−+ yxyx
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Its centre is 




 −

2

3
,

4

3
 and radius = 

16

16369
1

4

9

16

9 −+=−+  = 
16

29

Area of required circle = 
16

29
22 ×π=πr   ⇒   

8

292 =r   ⇒   
8

29=r

Equation of required circle = 
8

29

2

3

4

3
22

=




+





 − yx

⇒ 0
8

29

4

9

16

9
3

2

3 22 =−++++− yyxx

⇒ 0
16

13
3

2

3 22 =−++− yyxx

⇒ 16 x2 + 16 y2 – 24 x + 48 y – 13 = 0

7. The domain of the function [ ]x
x

xf
1cos

)(
−

=  is

(a) {}1)0,1[ ∪− (b) [–1, 1] (c) [–1, 1) (d) none of these

Sol: Ans [a] For given function :   11 ≤≤− x  but

0][ ≠x     ⇒    )1,0[∉x       ⇒    {}1)0,1[ ∪−∈x

8. Let 













π=

π≠π−

−

=

4

4
,

4

cottan

)(

xa

x
x

xx

xf

the value of a so that f(x) is continuous at 
4

π=x  is

(a) 2 (b) 4 (c) 3 (d) 1

Sol: Ans [b] 422
1

eccossec

4

cottan 22

4

=+=+=π−

−=
π→

xx

x

xx
Lta

x
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9. If e and 'e  are the eccentricities of hyperbolas 12

2

2

2

=−
b

y

z

x
 and its conjugate hyperbola, then the

value of 22 '

11
ee

+  is

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

Sol: Ans [b] 2

2
2

2

2
2 1',1

b

a
e

a

b
e +=+=

22

2

222

2

2 '

1
,

1

ba

b

eba

a

e +
=

+
=

∴ 1
'

11
22 =+

ee

10. The value of the ∫ +
+

dx
x

xx

2sin3

cossin
 is

(a) c
xx

xx +






++
−−

cossin2

cossin2
ln

4

1
(b) c

x

x +






−
+

sin2

sin2
ln

2

1

(c) c
x

x +





−
+

sin1

sin1
ln

4

1
(d) none of these

Sol: Ans [a] ∫ ∫ −−
+=

+
+= dx

xx

xx
dx

x

xx
I

2)cos(sin4

cossin

sin3

cossin

Put  sin x – cos x = t  and  (sin x + cos x) = dt

⇒ c
xx

xx

t

t

t

dt
I +







++
−−=

+
−=

−
= ∫ cossin2

cossin2
ln

4

1

2

2
ln

4

1

4 2

11. The solution of the differential equation

2

sintantan
x

yy

x

y

dx

dy =−  is

(a) cx
y

x =+ ln
sin (b) c

x

y =+ ln
sin

(c) cxy =+ln (d) cyx =+ln

Sol: Ans [a] 2

sintantan
x

yy

x

y

dx

dy =−
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2

1cos
coscot

xx

yec

dx

dy
yecy =−

Put – cosec y = t

⇒
dx

dt

dx

dy
yy =coteccos

⇒ 2

1
xx

t

dx

dt =+

I.F. = xe
dx

x =∫ 1

⇒ ∫ += cdx
x

tx
1

     ⇒   tx = ln x + c      ⇒     cx
y

x =+ ln
sin

12. For a party 8 guests are invited by a husband and his wife. They sit around a circular table for dinner.

The probability that the husband and his wife sit together is

(a)
7

2
(b)

9

2
(c)

9

1
(d)

9

4

Sol: Ans [b]    The favorable ways of sitting are = 2 × 8 !

Total number of ways of sitting are = 9 !

                                   Probability = 
2 8! 2

9! 9

× =

13. If ,4
12

1 −=






+
−

z

z
Im

 then locus of z is

(a) ellipse (b) parabola (c) straight line (d) circle

Sol: Ans [d]
( )
( ) 4

212

1 −=





++
+−

iyx

iyx
Im

⇒ y(2x + 1) – 2y (x –1) = –4[(2x + 1)2 + 4y2]

⇒ It is a circle

14. The equation (x – b) (x – c) + (x – a) (x – b) + (x – a) (x – c) = 0 has all its roots.

(a) positive (b) real (c) imaginary (d) negative

Sol: Ans [b] The equation is

3x2 – 2(a + b + c)x + ab + bc + ca = 0

∆  = 4(a + b + c)2 – 12 (ab + bc + ca)

     = 4[a2 + b2 + c2 – ab – bc – ca]

     = 2 [(a – b)2 + (b – c)2 + (c – a)2]   ⇒   0>∆
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15. The sum of coefficients of the expansion 

n

x
x






 + 2

1
 is 6561. The coefficient of term independent

of x is

(a)
4

8.16 C (b)
4

8C (c)
5

8C (d) none of these

Sol: Ans [a] Put x = 1  we get 3n = 6561 = 38    ⇒     n = 8

( ) r
C

r
r

Cr rr
x

x
T −−

+ =




= 88

1 282
1

8  rx 28−     ⇒   r = 4

⇒ Coefficient = 
44

8.1628 4
CC =

16. The area enclosed between the curves y = x and y = 2x – x2 is

(a)
2

1
(b)

6

1
(c)

3

1
(d)

4

1

Sol: Ans [b] Solving the curves,
y x =  

1

x = 2x – x2    ⇒     x = 0  and  x = 1.

Area = [ ] ∫∫ =−=





−=−=−−

1

0

1

0

32
2

1

0

2

6

1

3

1

2

1

32
)()2(

xx
dxxxdxxxx

17. There are 12 white and 12 red balls in a bag. Balls are drawn one by one with replacement from the

bag. The probability that 7th drawn ball is 4th white is

(a)
4

1
(b)

8

1
(c)

2

1
(d)

3

1

Sol: Ans [c] The probability that 7th drawn ball is 4th white = 
2

1

Since balls are replaced.

18. In an ellipse the angle between the lines joining the foci with the positive end of minor axis is a right

angle, the eccentricity of the ellipse is

(a)
2

1
(b)

3

1
(c) 2 (d) 3
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Sol: Ans [a] Given that b = ac    ⇒    b2 = a2 e2

Again  a2 e2 = a2 (1  e2)

     2e2 = 1  ⇒   
2

1=e

19. If 5||,3|| == ba  and 4|| =c  and 0=++ cba , then the value of cbba .. +  is equal to

(a) 0 (b) –25 (c) 25 (d) none of these

Sol: Ans [b] 0=++ cba   ⇒   2. | | . 0a b b b c+ + =   ⇒   25||.. 2 −=−=+ bcbba

20. The equation of a line is 6x – 2 = 3y – 1 = 2z – 2 the direction ratios of the line are

(a) 1, 2, 3 (b) 1, 1, 1 (c)
3

1
,

3

1
,

3

1
(d)

3

1
,

3

1
,

3

1 −

Sol: Ans [a] 6x – 2 = 3y – 1 = 2z – 2   ⇒    
3

1

2
3
1

1
3
1

−=
−

=
− zyx

⇒ (1, 2, 3) are direction ratios.

21. The value of ∫
π

+
−2

0
33

22

cossin

cossin
dx

xx

xx
 is

(a) 0 (b) (c) (d)

Sol: Ans [a] ∫
π

=
+
−2

0
33

22

0
cossin

cossin
dx

xx

xx

Since )(
2

xfxf −=




 −π

22. The value of ∫ −+ 1xx

dx
 is

(a) ( ) c
x

x
xx +









 −+−+ − 1
sin1log 1

(b) ( ) cxx +−+ 1log

(c) ( ) c
x

xx +








 +−−−+ −

3

112
tan

3

2
1ln 1

(d) none of these

Sol: Ans [c] ∫ −+ 1xx

dx
Put x – 1 = t2

   dx = 2t dt

= ∫ ∫ ∫ ++
−

++
+=

++
dt

tt
dt

tt

t

tt

dtt

1

1

1

12

1

2
222

= ( ) ∫
+





 +

−++

4
3

2
1

1ln
2

2

t

dt
tt  = ( ) c

t
tt +

+
−++ −

2
3
2
1

tan
3

2
1ln 12

= ( ) c
x

xx +








 +−−−+ −

3

112
tan

3

2
1ln 1



Amity Institute for Competitive Examinations : Phones: 24336143/44,25573111/2/3/4, 95120-2431839/42

- 8 -

Mathematics  (Memory Based Questions) DCE-2006

23. ,
2

cos
2

sin 11 xx
y −− +=  then the value of 

dx

dy
 is

(a) 1 (b) –1 (c) 0 (d) 2

Sol: Ans [c]
2

π=y     ⇒     0=
dx

dy

24. z = 4x + 2y,  ,4624 ≥+ yx   243 ≤+ yx  and x and y are greater than or equal to zero, then the

maximum value of z is

(a) 46 (b) 96 (c) 52 (d) none of these

Sol: Ans [b] z (9, 5) = 36 + 10 = 46

(0 ,  2 3 )

(0 ,  8 ) (9 ,  5 )

11 .5 (2 4 ,  0 )

z (11.5, 0) = 46

z (24, 0) = 96

y2 = 4x     x2 = 4y – 12      124
16

4

−= y
y

25. On one bank of river there is a tree. On another bank, an observer makes an angle of elevation of

60º at the top of the tree. The angle of elevation of the top of the tree at a distance 20 m away from

the bank is 30º. The width of the river is

(a) 20 mtrs (b) 10 mtrs (c) 5 mtrs (d) 1 m

Sol: Ans [b] 3xh =

and
3

)20( += x
h

⇒ 3x = x + 20

⇒ x = 10 mtrs

h

6 0 º3 0 º

2 0  m x

26. The magnitude of cross product of two vectors is 3  times the dot product the angle between the

vectors is

(a)
6

π
(b)

3

π
(c)

2

π
(d)

4

π

Sol: Ans [b] |.|3|| baba =×

tan θ  = 3

      
3

π=θ
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27. If 

1252

412
2

)1(
1

1

2

−
−

+

=
− nr

nr

nn
r

Dr , then the value of ∑
=

n

r

Dr
0

 is

(a) 0 (b) 1 (c)
6

)12)(1( ++ nnn
(d) none of these

Sol: Ans [a] 0

1252

412
2

)1(
1

0 1

2 =
−

−∑

+∑

=∑
= ∑−∑

n

r nr

nr

nn
r

Dr

28. If 546

1512

120

012

=−
λ−

  then the value of λ  is

(a) –1 (b) –2 (c) –3 (d) 4

Sol: Ans [c] Solving we get 3−=λ

29. If 







=

yx

x
A

4

1
2   and 







 −
=

01

13
B

adj. A + B = 







10

01
, then values of x and y are

(a) 1, 1 (b) ( )1,1± (c) 1, 0 (d) none of these

Sol: Ans [a] 







=







 −
+








−

−
10

01

01

13

1

4 2

x

xy

⇒ 4y – 3 = 1 ⇒    y = 1

–x + 1 = 0 ⇒    x = 1

30. If ,tan
2

1

1

1
tan 11 x

x

x −− =
+
−

 then value of x is

(a)
2

1
(b)

3

1
(c) 3 (d) 2
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Sol: Ans [b] Let θ= tanx

( )θ=




 θ−π −− tantan

2

1

4
tantan 11

24

θ=θ−π ⇒
42

3 π=θ     ⇒    
6

π=θ

3

1

6
tan =π=x

31. The number of values of k for which (log x)2 – log x – log k = 0 (is/are)

(a) 1 (b) 2 (c) 3 (d) 4

Sol: Ans [b] Let log x = t    then

t2 – t = log k

⇒ k will have two values

32. The value of 
( ) ( )
α

α+α+α −−−−

→α

1111

0

sincoscottancot)(seccosec
Lt  is

(a) 0 (b) –1 (c) –2 (d) 1

Sol: Ans [c]
α

α−+α−π+α−π −

→α

21

0

1cot
22Lt

20
2

1
2 −=×−−

33. The value of [ ]∫
π

π

2

sin2 dxx  is

(a)
3

π
(b)

3

4π− (c)
3

4π
(d)

3

π−

Sol: Ans [b]

∫
π

π

π−=π−π−π−=
2

3

4

66
]sin2[ dxx

����


