SOLUTION & ANSWER FOR KERALA ENGINEERING
ENTRANCE EXAMINATION-2009
VERSION - B1

[MATHEMATICS]

Ans.: (4, ) 8. Ans.: I
: S

Sol. : logs (Iog4 x) >0

= logsx > 1 Sol.: arg(z?e*”) = 2argz + 0,
=Xx>4 sincez-i= 3
= (4, «) is the domain.
m_ T
=2 X —= —,
Ans.: 0,6 6 3
Sol.:  (x-3)°+1=10 9. Ans.: 20
=x-3=%3
=x=0o0r6. Sol. : Expression
Ans 7 _ wz(c+bw+am2)+w2(a+bm+cm2
N aw’ +bw+c a+bw+cw’
Sol.: 2M-2"=112 =20,
""" -1)=242°-1)
=>m=7. 10. Ans.: 1+ifL£43).

X% +2x-1 +7T
Ans. : 3 \ Sol..:- Vertices are i + (2 +i —i)cis (‘?j
Sol.:  2f(1-x)+fx) =(1 - x)? ie, vertices are 1 + i (11 \/E)

2[x* = 26(3] + () = (1 - %)°]
_ 2 4% =1 11. Ans.: 2r
solving; f(x)= ———.
3 Sol.:~ Coefficient of x =0
=>p+0g=2n
AnNS. : {13}
3 12. Ans.: - #8,+ 7.
X2 -x+1 x*-8 2-8
Sol.: y= —— Sol. : 3+242 +{3-242 =6
x2+x2+1 =>x-8=%1
S>y-1DxX +(y+1x+y-1=0 _
D(y+l)2—4(y—l)220 3X—i3,i\/7.
=y0d {13} . 13. Ans.: 45
3
Sol.: 2 +iisalso aroot
Ans.: 10 —a=-3,b=-15
O ab =45.
Sol. : 1|z|2 =50
2 14. Ans.: 85
=10. .
= |Z| Sol. : Roots are equal since m? = 4nl
Ans.: line not passing through the origin. O roots are % and%
) ) R I=4,n=81
Sol.: arg[(1 -2i)(x+iy) -2 +5i] = 2 — |+n=85.
= argl(x+ 2y = 2) +i (y - 2x+ 5)] = - 11
4 15. Ans.: —_,—=
=>X+2y-2=y-2x+5 ‘/E\/E

=3x+y-7=0 ,
a straight line not passing through the Sol.: 16a"<8
origin.



1 1 5
a < — 22. Ans.: —logl—

-1 1
ad 22 1 1)1 1
2 V2 Sol. : Expression = —log| 1+= |+=log/ 1+—
2 3) 2 4
2
. Ans.: — 1 4 5 1 5
= —log —=x—| = =log —
b 2 9{3 4} 2 g[3j
Sol. : Puta=b=c=1
=>x=y=1
1. 1_ 2 _
= —+=-=2 23 Ans.: &%
Xy 2e?
From options, only (A) satisfies
O i+£:g_ . 1 e2+e_2
Xx y b Sol.:  Expression = — -1
2 2
. Ans.: 240 2
_le?-1
B 2
Sol. : [a—z—;)m =30 2e
21 24. Ans.: 3
a= ?
21 27 Sol.:  Given expression = (1_)()3
S1o=10( = +25 =240 . . P A
2. 2 -X
_ 3(1 3)‘3
. Ans.: 120 = [L-xfl-x
Coefficient of x°
Sol.: 5-8% ,34,38 3 - Ix (‘3)(‘4)+(_1)(3)
a a4 a3 a 2!
=5x4x3%2 =6-3=3.
=120.
20! 15!
. Ans.: tana, - tana; 25. Ans.: 151 5100
Sol.:  sind seca; . secaz = M Sol. : Expression =
C0Sa, cosay coefficient of x* in (1 + x)"°(1+x)°
= tana, —tana, etc - Coefficient of x* in (1 + x)*°
O Expression = tana, — tana = 2°C5 -15 Cs
20! 15!
Ans. - 1000!-1 = %_m .
' o 1000! T
26. Ans.: 4
Sol.:  th=—=- 1
T () Sol.:  Back substituting for n from the options
1 n = 4 satisfies the equation.
sum = Sggg = 1_W
' 27. Ans.: 152
_10001-1
1000!
Sol. : x:(«/§+1)5=|+fwhere05f<1
. Ans.: and10Z
Sol.:  log(l + 3x) — log(1 - 2x) f= (‘/5_1)5;0 =f<1
2 3
o BF B o t-1= 4e{5) o o]
2 3
5 3 which is an integer.
+[2x + (2x) + (2x) +o 0 1=152.
2 3
28. Ans.: 576
_ 5x°  35x°
=bx—-———+ e

2 3 Sol.:  Putn =1 only option (E) satisfies



20.

30.

31.

32.

33.

34.

35.

36.

37.

Ans. :

Sol. :

Ans. :

Sol. :

Ans. :

Sol. :

Ans. :

Sol. :

Ans. :

Sol. :

Ans. :

Sol. :

Ans. :

Sol. :

Ans. :
Sol. :

Ans. :

8

ntlc, -"cy=28

- n(n —61)(3) _og
= n = 8 from options.

0

Given determinant

1 ea e2a ea e2a

= e PHV1 of %P [P %P
1 e e?| |ef e¥

=0 sincea+pB+y=0.

det(A)

Obviously det (B™AB) = det(A)

1+ w

l+w+a=0

—a=-wandb=1

a®+b’=w'+1=w+1

2ac.

OlRT|RY [~
Now N
ol N N N
1l
o

U
Q|
+

:% = ab +bc = 2ac.

A®-3A2+3A=(A-1)P+I
00 of
=|x 0 0] +1

x x 0

-6

A% -5A=A+l

[ A2009 _gp2008 =(A+ I)A2°°7
A2009 _5A2008 = |A + Il . |A|2007
= (-1)*” .6 =-6.

(-, =3)

2X-7<11=>x<9
3Xx+4<-5=>x<-3

Ox<-3
Answer is (-, —3)

[-3, 3] U (-0, —4) [0 (4, )

38.

39.

40.

41.

42,

43.

Sol. :

Ans. :

Sol. :

Ans. :

Sol. :

Ans. :
Sol. :

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

B-XD@-I|x)=0and [x] 4
=|x|<3or|x|>4
=x0[-3,3]0 (-, -4) O (4, )
~(pC) O(~p)d (~q)

~(POq) O(~p)X(~0)
so, option (E) is false.

[X1. (X2 + X3')] + Xo.

The expression is obviously
[X1. (X2 + X3")] + X2.

x+xX =1landx. x’=0

Obviously x+x' =1land x. X' =0

CoOsA= i:sinA:E
13 13

sin B=£3COSB=£
13 3
cos(A—B):i.i+E.E:1
13 13 13 13
=>x=1
1+x2
2+x2
cos tan ¥ L
l+x2
2
_ 1+x2 1+x
2+x2
0
_ 1+x2 X
2+x2
(cot*x=86
cot = x) 2+x%
)
1+x2

f(8) = a secH - btan®
f'(8) = secB (a tanb - b secB) =0

=0= EorsinezB
2 a
02 Fosing=2
2 a

a2

Min. value of f(B) =

— a2 _p2

\/a2 -p2 _x/az -b2



44. Ans:

Sol:

45. Ans:

Sol:

46. Ans:

Sol:

47. Ans.:

Sol.:

48. Ans:

Sol:

49. Ans:

X
1-x2
tan (sin~'x)
X 1
= X
1-x2
/N
1-x2
2
A+ B =450 cotAcotB—lz:L

cotB+cotA
(cot A-1) (cotB -1)
=cotAcotB-(cotA+cotB)+1=2

N

By back substitution

T :
Atx= o, (sin X + cos x)* S

_ (% +%J1+1 y (JE)Z b-

If X = COSA + Jg SinA
X2+ 7c0s’A=1+6

X2 = 7sin®A
X = ﬁsinA.
2
A
¢ b
A
B a C
C2
tanA+tanB= — ----- (1)
ab
tanAtanB=1=A+B= ~ _.Cc="1
2 2
tan A+tan B = 3+B
b a
a®+b? _c?
ab ab

= sinA + sin’B + sin’C
T

= sin’A + cos’A +sin’ 5 = 2

¥5
2

50.

52.

Sol:

Ans:

Sol:

. Ans:

Sol:

Ans:

Sol:

If the sides containing the right angle
are along the x and y axis, incentre

is(1,1)since A=s=6

circumcentre is (% 2}

_\5
-5

so required distance = |1+

NI

2c
a+b+c

cotécotE—l

A B

A =1—tan3tan5
cot—cot—

2 2

_ 1_\/(s—b)(s—f:)\/(s—a)(s—C)

s(s - a) s(s - b)

s-c _¢
=1-2 ==
s s

2c

a+b+c
c2-4c-9=0

b? +c? -a?
2bc

1 16+c2-25
e = —

Cos A=

metres

60°




53. Ans:

Sol:

54. Ans:

Sol:

55. Ans:

Sol:

56. Ans:

Sol:

57. Ans:

Sol:

2 5 5
0(0,0),A|=,5|, B|=,5| are the
2 3
vertices
(0, 4) 1
Area = E(Xﬂz ~Xay1)
=125 25| 1,512
22 3 2 6 12
y=mx+4ie.mx-y+4=0
. . 4 30
perpendicular distance = 58. Ans: B
m? +1
4 Sol:
m? +1 (11, 60) y = Kx
B
conceptual lineisy=mx +4
Distance = . C
m? +1
a 0, 0) A (91, 0)
X= 5
y = Kx cuts the triangle into two triangles
of equal area when the line passes
L through the mid point C(51, 30) of AB
1 ’
" h —30=51K ie.K=2
x---43a 51
1.,
| N ~ 1
: 59. Ans: —fis 52
|
)
! 1
N Soff STl Z.la2
Let h be the altitude of the triangle. T 1+3m 1+1m
Area=13a><h:a2 2 2 2
>m-+1=00r 7Tm"-2m-7=0
h= % >m= %(11 5\/5)

O The 3™ vertex lies on x =

w|w

Jao

Aline parallelto 3x -y =7is3x-y + K

=0
If it passes through (1, 2), K=-1 60.
O03x-y-1=0andx+y+5=0
=>x=-1,y=-4
Distance of (1, 2) from (-1, -4) is
VA4 +36 =440
25
12
y=3Xx
y=2X
B A\/ y=5

Note:
1_?/5 <0

So, one cannot say that option (C) is the
correct solution, since it is partially correct.

But

Ans: (Eij
2 2
Sol:
(0, 3)|.B €33
A
(3,0

Circumcentre is the mid point of AB

Ny



61.

62.

63.

64.

65.

66.

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

16—5\/5 square units

d
N

Radius of the circle

Side of the triangle = 2xr§ =+3r

Area=

x+3y=0

Centre of the circle is. (3, =1) which lies on
Xx+3y=0
O Diameterisx + 3y =0

15

2

a®-1=3(@+1)
a’-3a-4=0=a=4,-1
a2-1 15

2 2

y? -4y -8x+12=0

Parabola is (y—2)2=4a (x=1)=8(x—-1)
ie.y?-4y+4-8x+8=0
y? -4y -8x+12=0

6

Centre is (2, -3)
Required distance is 2ae.
Herea=5,e= 3

5

so, sum of distance required =

2><5><§:6.
5

X-y+1=0

Equation to the tangent is of the form
y =mx + K ----(1) (1) will be a tangent to
2 2
XY —1ifk?=3-2=1=K=%1
3 2

= Tangentisx-y+1=0

67. Ans:

Sol:

68. Ans:

Sol:

69. Ans:

Sol:

70. Ans:

Sol:

71. Ans:

Sol:

25

12

,_ a’-b%® 16-7 _ 9 3

e’ ———="—=—=e =
a2 16 16 4

,_ a’+b® _9+7 _16 4

€= ———=——="Sey=—
a2 9 9 3

e,+e E

1 2 12

q=1,p=r

PXq=r, qxr=p

axpxa)=p= lsab-lshp=p

= gqg=1=9g=1
p=r

[6:+3b)< (sa +BJF =
= 64{a2b2 - (6.5)2}

b =i[a[cos 120 = 2.1.[-3 _—

8@%3)2

=64[4-1]=64 x3 =192
T

3

TLT =[x 1)

3bzf+]+l2:>‘5‘ :%
(1) = v3(ab)=[axb| = 3abf
- a2p?-fbf

bf =a2?

-cos 6

Iall |2

D
I
w|g

63

X and y are diagonals of parallelogram
whose sides are a and b .

[xx¥] = 2faxb|
:2X2X3X£
2
= 6v3.



72. Ans:

Sol:

73. Ans:

Sol:

74. Ans:

Sol:

75. Ans:

Sol:

76. Ans:

Sol:

77. Ans:

@, 7,7

C (7,9, 11)

ACL L) B (1,3, 5)

DisA+C-Bie.(7,7,7)

Hyperbola

(3x?+y]—3l2)(x?—4yj+4l2):
=3 -4y°-12=0
2
X_y
— —-— =1 = Hyperbola
4 3 P

1

12

el 0
s 20+ 3o - 4a o
Eg]—lZA[bca] =

ie. fabcfi-122]=0

1-121=0

-1
12°

I

2

(1 ,_5
3_y*3_" 2 . 1

= = 1)

1 -1 -2

3x—-3y-6z2=10
D. R’sof line are 1, -1, -2

D. R’s of normal to the plane-are 1, -1, -2

O Line is parallel to the normal

T
0 angle = —
g 2

cos 1 34
63

F:(21+J+2k)+t( 3?+2]+6|2)
r= (|+2] )+s(41—1+8k)
-12-2+48 34 34

cosf=z ———=——=
Ja9y81  7x9 63
X-2 _y-3_z-4
1 -2 5

78.

79.

80.

81.

82.

83.

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans. :

Sol. :

Ans. :

Sol. :

Ans. :

Sol. :

P(2, 3, 4)

PQis Icular to the plane
O D.R’s are

13

Any point on the line is
(BA+2,4M—1,12 A +2)

If it lies on plane,
BAN+2,4A+1+12\+2=5
112 =0 A=0

Pointis (2, -1, 2)

Distance = 13

=+ 43

F['—(z. -3j- 4k)]

I\J|U‘I

X4y +72° - (2x -3y - 42) = g
oo - gjeak) = 2
=10
7

-3x30+20x1+2x-5=0

(52 —_51)"B
o
( 3I+7j ) (

J9+49 +16

7]+4k)

333

2

Standard deviation of 12, 3, ... =

99 433

12 2

standard deviation of 3, 6, 9, ....

_ 3433
=.

=0.



~n Sol.:  f(f(x)) =x+1
f(%] =1
so . 0'Co+l C1+2nC2 ..... +n""C, .
2 f(1) = f(f[—D
_ 1 (n 2n—1) _n 2
z 2 ~1,,.8
2 2
85. Ans.: é |
3045 91. Ans.: 992€
Sol.:  P(Light will not be green) = 0 xloge x
- Sol.: y= log,(log, x)
12 = log log x
1 2 log2
86. Ans.: 55 = logz logx - log: log2
= M - constant
Sol.: k(1+2+3+..+10)=1 loge 2
k[loxﬂ):l pdy. 1,11
2 dx log2 logx x
-1 _ logye
55 xloge X
_npP
87. Ans.: aZ _(a ) 92 ARs. : 3x° _
2 1+x®
a(x cx)(x —[3)
2sin a’(x-B)f Sol. : if(x): 1
. 2 x 2
Sol. : Lt > > > dx 1+x
o a’(x-af(x-p) 4 g
22 d—f(x3)= f (x3)3x2
X
2(y _n)2 _aR
=21 a (U4 B) = a2 (U ZB) - 3X2
1+x8
88. Ans.: 1083. 903 Ans : 1

. . (=7
Sol. : There are 103 integers in | —,100 . .
g ( 2 j Sol.: y= sm{cos 1{sm(sm 1y1-x2 ﬂ}

Required no. of discontinuities = 103.
= sin{cos_lﬂ— X2 }

89.
Ans. : ﬂt = sin sintx =x
10 q
d—y=1.
; X
Sol.: Lt ST _ oy
x-0 bBbx 1
94. Ans.: —
. yx
LIV
x-05
2
3mn 1 1
— =2k Sol. : t-=| =t2+=-2
: SR
3n
k=2 = (@ +y2f =xteyt o2
-1
= x%y?=-1 =y ==
X

90. Ans.: E
2



95. Ans.:

Sol. :

96. Ans.:

Sol. :

97. Ans.:

Sol. :

98. Ans.:

Sol. :

dy _ 1

= 2yy' = % = — 3
X dx  yx
4.
y=2 cos_l(sin x) +2 sin_l(cos x)
= 2cos™t cos(E - xj
2
+2sin™t sin(E - x]
2

=T — 2X + TT— 2X

y = 21— 4X
y' =-4.
4e.

(y')xzé =4esincey=eat x'=

N

2x/1—x2

1+x2

d(tan_l 2X2 J
1-X

d(cos_1 ﬁ j

_ 2 1-x2
1+x2
4
-2X
2
- _a
Y1 _ﬂ
12
-12x _ 8
1= "y 27 3y?
3y’y1=8
O y1=

N |-

99. Ans.:

Sol. :

100. Ans. :

Sol. :

101. Ans.:

Sol.;

102. Ans. :

Sol. :

103. Ans. :

-12x 8
azy 3y2

f(x) = 3x° - 24ax + 36a°
0 =3(¢-8ax+12a?)
ie(x—-6a)(x-2a)=0
X = 6a, 2a
f'(x) = 6x — 24a
f(6a) >0, f’(2a) <0
3(2a) = 36a°

6a =36a’

Dazl.
6

X+y=4.

Curve crosses y axis
0 y =4 by putting x=0

om= [S_Q(OA)

-1= 4e0 xl
4

0. Equation of tangentisy — 4 = —x
=>X+y=4.

1042 em%sec.

D= «/Ex

d(D) dx
=7 =42.—

dt J_ dt
=42x5
A:xz; x2=400,x=20
dA dx

- = 2X.—
dt dt

(d_AJ :2x20xizloﬁ_
dt Jx=20 V2
2x+y-6=0.

2X =2y - 2xy1 +2yy1+2+y1=0
yi(l+2y-2x) =2y -2x -2

2ly-x-1
gy = 2y=x-1)

1+2y—-2x
m=—2(_1)- 2

1
y-2=-2(x-2)
2x+y-6=0
tan-t log-logb .

1+logaloghb




Sol.: a‘=b*forx=0
O Intersecting point (0, 1)
m; = [dyj =loga
dx (01)
my = [dyj =logb
dx (01)
tang = loga-logb .
1+logaloghb
O G:tan_l M .
1+logalogb
104. Ans. : 53
Sol.: f(X)=2(x-7) (x-2)"
+7(x = 7)? (x - 6)°
= (x = 7) (x—2)° [2(x = 2) +7(x =7)]
=(x-7) (x-2)° (9x - 53)
f'®=0
Dg= 23
9
6
5 435
105. Ans. : s 1+x3 | +C
1
1 435
Sol. : J-x3.1+x3 dx,
4 1 3
1+x3 =t O x3dx:2dt
)
3 t5
) thdt== . —
jt di=ry gt
5
8
415
=3 1+x3 | +C
8
106. Ans.: f(8) +f’(8) + C.
du " S
Sol. : . =-f (e)cose—smef (9)
—f'(9)sin9+f"(e)cose
= -sind (f(8) + (D))
% =—f"(9)sine+f"'(9)cose

+f"(9)sine+f"(9)cose
= cos e(f' (9)+f"'(9))
squaring and adding and integrating we
get the answer.

107. Ans.: —+C
3
6 _,5 5(, _
Sol. : .[X4 ngxzj-XS(X 1)dx
X" =X X (x—l)
=J.x2dx
3
:X_+C
3
Coax 1
108. Ans.: e 5 +C
1+x
2
+ —
Sol. : Iex.l X 2Xx
+x2
J‘ W 1+%2 2x
= le - X
(1+X2 (1+x2 J
-l
1+x2
[La, 2
109. Ans.:+ WX Xt o
X
[La, 2
+ X+
Sol.:  Substituting for WXL
X
X.;4X3+2X—VX4+X2+1
20x* +x%+1 dx = dt
2
4 2 4 2
+ — — p—
4X7T +2Xx° —2x" - 2x 2dx=dt
2x2y x4 + x2 +1
4 _
2 —
ZX(X\/ x* +x2 +1j
4 _
X1 gx=dt
x2x* +x2 +1
J.dt:t+C
[La, 2
_VXT+X +1+C.
X
-1
110. Ans.: ———+C
sin X +cos X
Sol. - J’ (:osx—smx2 X
(cosx+sinx)
putcosx+sinx=u
IZIJ.—du —+C -_—1_+C
COS X +SinXx



111. Ans. :

Sol. :

112. Ans. :

Sol. :

113. Ans. :

Sol. :

114. Ans. :

Sol. :

115. Ans. :

Sol. :

loge(1+loge x)+C

J-%(IogeX e)jx = jl_loq_eedx

X loge ex

= J-ﬂ (put 1+ logx =u)
u

= Iog(1+log x)+C .

10e
loge 10e

e
J'lologlo x.loge 1de - J'Xloge lOdX
1

117. Ans. :
e
~ XIoge 10+1 ~ eIoge 10+log, e
loge 10 +1 A 1+loge 10 Sol. :
~ eIogeloe _ 10e
loge 10e  log, 10e
1 sg. unit
(0, 1)
y = 1+x y=1-x 118. Ans.:
(-1,0f A\0) Sol. :
1
Area= —x2x1 =1
2
1
119. Ans.:
° 1 1
~-—— (dt =|logt —log(t+1)| ¢ .
j(t HJ flogt ~log(t+1)]§ Sol.
1 e
e
= Ioge—log(e +1)—|ogl+|og(£+1J
e e
=1.
3
4 120. Ans. :
Sol. :

Area of AAOB = %XZaxa2 =a’
2

a
Area of parabola = Zjﬁdy

116. Ans. :

1 1
= _Z—jdx
jx 1+logx Sol. :

Ratio is a° : =
3
ie., 3:4.

13.
-1

a3

4

J-—(x+1)1x+.[(x +1)1x

-2 -1

N
(3

=183.

4
X2
2
-1

. x3
eX +gSiny +? =C

cosy
X

- esiny(ex +X2)
Ie_s"‘y cos ydy :I(ex +x2)dx

. X3
—_gsiny — gX +?+C.

2, 4)

(“ylz)% = (yz

5

Taking 12" power

+ y12 = YZ4

d ) )
ay _ eX*siny 4 2gsiny

L. Order 2 degree 4.

logy

dx
ylogy——=logy - x
dy

dx X
— + =
dy ylogy

1
[pay=]
ylogy

O IF = logy

_1

y

x= -y?-2y-2+Ce¥

2 dx

X+ y =
dy
dx 2
— =X =
dy y
jpdx -dy

e e

dy =log(logy)

e

1

Y






