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Mathematics

1. b 



++



+ −−−−

x
1

cosxcos
x
1

sinxsin 1111





+



++= −−−−

x
1

cos
x
1

sinxcosxsin 1111

22
π+π=  π=

2. a Putting tyx2 =+ ,

dx
dt

dx
dy

2 =+

The given equation can be written

dt
(2t 2) (t 1) 2 0

dx
 − − + − = 
 

cxdt
t
1

1
4
1

1t
t4

dx
dt +=



 +⇒

+
=⇒ ∫

3. b The given integral can be written as

2

1

1 e

1e

nx nx
dx dx

x x
−

− +∫ ∫� �

( ) ( )
2

1

1 e2 2

e 1

nx nx

2 2
−

   
   = − +   
      

� � 5
2

=

4. d y

O
2

y = 2
x

x

Area = ( )( )
2

x 2

0

2 2x x dx− −∫

= 
e

3 4
3log 2

−  = 2
4

3log e
3

−

5. d I = ( ) ( ) ( ) 
+ + + + 

 
∫

3 32 4 4x 1 x x x 2 3x 6x dx

= ( ) ( )32 3 6 2 5x x x 2x 3x 6x dx+ + + +∫
Let x2 + x3 + x6 = t
(2x + 3x2 + 6x5) dx = dt

I = 
4

3 t
t dt c

4
= +∫

= 
( )42 3 6x x x

c
4

+ +
+  = 

( )48 4x 1 x x
c

4

+ +
+

6. c
bcac1ab

abbc1ca

acab1bc

abc

+
+
+

C3 →  C3 + C1

= 
cabcab1ab

cabcab1ca

cabcab1bc

abc

++
++
++

= 

bc 1 1

abc (ab bc ca) ca 1 1

ab 1 1

+ +

= 0

7. d y' = 3ax2 +2bx + c > 0 for all x.
⇒  a > 0 and D < 0
⇒  a > 0 and 4b2 – 12ac < 0
⇒  a > 0 and b2 – 3ac < 0

8. c
1/ x 1/ x

1/ x 1/ xx 0

e e
lim

e e+

−

−→

−

+

= 
2 / x

2 / xx 0

e 1
lim

e 1+

−

−→

−

+
 = 1

10
10 −=

+
−

9. c cosA + cosC = 2(1 – cos B)

2A C A C B
2cos cos 2 2sin

2 2 2

+ −   ⇒ = ×   
   

A C B
cos 2sin

2 2

−
⇒ =
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A C B B B
2cos cos 4sin cos

2 2 2 2

− ⇒ = 
 
A C A C

2sin cos 2sinB
2 2

+ −   ⇒ =   
   

sinA sinC 2sinB⇒ + =
a c 2b⇒ + =

10. a Let A be the event:
‘Maximum number is not more than 10’
B: ‘Minimum number is not less than 5’.

then 
6

2
10

2

C 1
P(B / A)

3C
= =

11. d We know )BA(P)B(P)A(P)BA(P ∩−+=∪
But it is given that

)B(P)A(P)B(P)A(P)BA(P −+=∪

∴ ∩ =P(A B) P(A) . P(B)

This shows that A and B are independent events.

Hence, )A(P
B
A

P =





12. a 0)1x(22x2)x(f <−=−=′ if x < 1, i.e. x ∈ −∞( , 1) .

Hence, f is strictly decreasing in ( , 1)−∞ .

13. c Let the polygon has n sides.

∴  Number of diagonals = 35nC2
n =−

⇒  ( )
35n

2
n1n =−−

⇒  n2 – n – 2n = 70

⇒  070n3n2 =−−

⇒  (n – 10)(n + 7) = 0

⇒  n = 10 or –7
Hence, number of sides = Number of vertices = 10

14. d 0

bac

acb

cba

=

0)cba(c)cab(b)acb(a 222 =−+−−−⇒
⇒  a3 + b3 + c3 – 3abc = 0

0)cabcabcba()cba( 222 =−−−++++⇒

⇒ a + b + c = 0
or a2 + b2 + c2 = ab + bc + ca

15. c Given parabola is 08kxy2 =+−  or 



 −=

k
8

xky2

So vertex of the parabola is 





0,
k
8

 and length of

latus rectum is k,

i.e. 
4
k

aka4 =⇒=

Hence, the equation of directrix is a
k
8

x −=

4
k

k
8

x −=⇒

But the directrix is given to be x = 1.

Therefore, we must have 8,4k1
4
k

k
8 −=⇒=−

16. a The given circles are

2 2x y 1+ = ...(i)

2 2x y 10y 24 0+ + + = ...(ii)

2 2x y 8x 15 0+ − + = ...(iii)

Equation of radical axis of (i) and (ii) is

5
10y 25 0 y

2
+ = ⇒ = −

Equation of radical axis of (ii) and (iii) is

8x 10y 9 0+ + =

8x 25 9 0 x 2⇒ − + = ⇒ =

5
Radical centre 2,

2
 ∴ − 
 

17. b A
dx

yd
0

dx

yd
dx
d

0
dx

yd
2

2

2

2

3

3

=⇒=









⇒=

CBx
2

Ax
yBAx

dx
dy

A
dx
dy

dx
d 2

++=⇒+=⇒=



⇒

Cc,Bb,
2
A

a;cbxaxy 2 ===++=⇒

18. b The required condition is

k 1 8 4k
k k 3 3k 1
+ = =

+ −
⇒  k2 – 4k + 3 = 0 and k2 – 3k + 2 = 0
⇒  k = 1, 3 and 1, 2
∴  One common value.
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19. c AB = 







00

00

BA = 







020

00

20. c 4=β+α ... (i)

a=βα ... (ii)

36=δ+γ ... (iii)

b=δγ ... (iv)

Now α, β, γ and δ are k, kr, kr2 and kr3 respectively,
since they are in GP.
(i) ⇒  k(1 + r) = 4
(iii) ⇒  kr2(1 + r) = 36

(iii) ÷ (i) ⇒  r2 = 9 ⇒  3r +=
Since it is an increasing GP.

Now 1=α , 3=β , 9=γ , 27=δ

And αβ = 3, 243=γδ
So, a = 3, b = 243

21. b Let Y = 
c

baX +
. Then  ( )bXa

c
1

Y +=

( )a
Y Y X X

c
⇒ − = −

( )
2

22
2

1 a 1
(Y Y) X X

N c N
⇒ Σ − = Σ −

∴  Standard deviation of Y = 2
2

2

)XX(
N
1

c

a
−Σ

= σ=σ
c
a

c

a 2
2

2

22. a Use options.

23. d 1
]abc[
]abc[

]abc[
)cb(a

p.a ==×⋅=

0ra,1rc,0qc,1qb,0pb =⋅=⋅=⋅=⋅=⋅

3010101 =+++++⇒

24. d The given point satisfies the given equation of straight
line. So the length of perpendicular is zero.

25. c CeEDxBxAxdxe)17x3( x223x23 +


 +++=−∫
Differentiating both the sides, we obtain

x223x23 eEDxBxAx2e)17x3( 


 +++=−




 +++ DBx2Ax3e 2x2

    i.e. )DE2(x)B2D2(x)A3B2(Ax217x3 233 ++++++=−
Equating the coefficients at the equal powers of x in
the left and right sides of the identity, we get

17DE2;0B2D2;0A3B2;3A2 −=+=+=+=
Solving the system, we obtain

8
77

E;
4
9

D;
4
9

B;
2
3

A
−==−==

Hence, Ce
8

77
x

4
9

x
4
9

x
2
3

I x223 +



 −+−=

26. c Here |z – zi| = 1
⇒  |x + iy – xi + y| = 1

⇒  |(x + y) + i(y – x)| = 1

⇒  1)xy()yx( 22 =−++

⇒  2(x2 + y2) = 1

⇒  x2 + y2 = 
2
1

Hence, z lies on a circle.

Alternative method:
or IzI I1 – iI = 1

IzI × 2 = 1

1
I z I

2
=

27. b We must have

22 2x x 0− − ≥

2x 2x 2 0⇒ + − ≤

2(x 1) 3 0⇒ + − ≤

3 (x 1) 3⇒ − ≤ + ≤

1 3 x 1 3− − ≤ ≤ − +



AIEEE / Mock Test – 1 Page 5

�����

28. b Let f(x) = π
∴  f(–x) = π as f(x) is constant function.
∴  f(x) = f(–x) ⇒  even function.
Again f(x + T) = π
and f(x) = π
⇒  f(x + T) = f(x)
⇒  f(x) is periodic, but we cannot find the fundamental
period.

29. c (1 + tanx) (1 + tany) = (1 + tanx) 1 tan x
4

 π + −  
  

= ( ) 1 tanx
1 tanx 1

1 tanx

− + + + 
 = 2

30. c 5.1
terms5to........1074
termsnto........151311 =

+++
+++

5.1
]3442[

2
5

]2)1n(211[
2
n

=
×+×

−+×
⇒

)20(5.25.1)n10(n ×=+⇒
2n 10 n 75 0⇒ + − =

10 100 300 –10 20
n –15, 5

2 2

− ± + ±
⇒ = = =

n = – 15 is not possible, i.e. n = 5

31. b
4n 11 4n 11

r 2 3 r

r 1 r 4

i i i i i i 1 i 0
+ +

= =
= + + + = − − +∑ ∑

= –1

32. c If a, b, c are in GP, then a + b, b + b, c + b are in HP.

2(a b)(b c)
(2b)

(a b) (c b)
+ +⇒ =

+ + +

⇒  b(a + 2b + c) = (a + b) (b + c)

⇒  b(a + c) + 2b2 = ab + ac + b2 + ac

⇒  b2 = ac (�  a, b, c are in GP)

33. b Let f(x) be periodic with period , 0, 0λ λ ≠ λ >

f(x ) f(x)∴ + λ =

cos(cos(x )) cos(sin(x )) sin(4(x ))⇒ + λ + + λ + + λ
= cos(cosx) + cos(sinx) + sin4x

Put x = 0

cos(cos ) cos(sin ) sin(4 )λ + λ + λ
= cos(1) + cos(0) + sin0

cos(sin / 2) cos(cos / 2) sin(2 )= π + π + π

/ 2⇒ λ = π

34. d Let l, m, n be the DC’s of the line of the common
perpendicular (or SD) to the two given lines.
Then, we have
–4l + 3m + 2n = 0
and –4l + m + n = 0
Solving these, we get

l m n
3 2 8 4 4 12

= =
− − + − +

or 

2 2 2

2 2 2

(l m n )l m n 1
1 4 8 9(1) ( 4) (8)

+ += = = =
− + − +

∴  DC’s of SD are 
1 4 8

, ,
9 9 9−

Also, A(–3, 6, 0) is a point on first line and B(–2, 0, 7)
is a point on second line, then

1 4 8
SD ( 2 3) (0 6) (7 0)

9 9 9
   = − + + − − + −      

= 9

35. b For mutually exclusive events

P(A B C) P(A) P(B) P(C)∪ ∪ = + +

2 1 1
3 4 6

= + +

13
1

12
= >

Which is not possible.


