SOLUTIONS & ANSWERS FOR KERALA ENGINEERING
ENTRANCE EXAMINATION-2012 — PAPER Il

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

VERSION - B1

[MATHEMATICS]
235 x 35

n(A)=5,nB)=7

No. of relations = 2" *B) xn(AxB)
235 x 35

®a) + @(b)

@a+b)=bla+b-a]+aa+b-Db]
b2 2

b® a
b-a

= — —— _=a+b 8.

Sol:

1000 < p <1499 9.

n(A) = 1000, n(B) =500

nNAnB)=1 n(AOB) =p

p=n(A0B)=n(A)+n(B) -n(An B)
= 1000 + 500 - n(A n B)

“nAnNB)21 p<1499

p = 1000.

Sol:

[-7,-3]
Sol:

2x+1

f(x)=x+1
g(x) = 2x

f(9(x)) = f(2x)
=2x+1.

1.1 1 1
+ +

Ans:

Ans:

10. Ans:

1,1 .1 .1 1|,
I PR NSRRI N
- ‘e—iel +e 8 48 4 o7 L omii| =
= ‘e—i(91+92+93+94) =1

=0:+06,+63+6,=0

‘eie1 +ei 4 o® 4 aifa] = ‘ei(el+ez+eg+e4)
= eiO =1
1,33
—— +j
2 2
Z=w

8+ 10w+ 7w =1+7+ 7w+ 3w+ 76
=7+7w+ 70 +1+3w
=71+ w+ o) +1+3w

=0+l+3{—1+£J
2 2
_1-3,33_-1.38
20 2 T2 2
[z| =1
(AR
=r(real
=y r(rea)
SO ERY
r=x)+iy
=lzl=1
y=0
y=0
=i
1+iz| _|i(z-i) -,
zZ+i z—f—ii

I - =1

z- f—ii

= perpendicular bisector between points i
and —i.

=y=0.




11. Ans:

Sol:

12. Ans:

Sol:

13. Ans:

Sol:

14. Ans:

Sol:

15. Ans:

Sol:

16. Ans:

Sol:

i—int?
Putn=1
1
Z(ik +ik+l):i0 .
k=0
=1+i+i-1
=2i
Inoption D, putn=1,i-i
=i ()
=2i.

ap = E,a>0
a

a<-5andB>5=0apB <0
buta>0, O c<0.

17

8

Letax’ + bx+c=0be xX* + 2x + 1
a=-1,=-1

. . 17
Given expression becomes 5

x*-(a+bx+ab=0

a?+an+bc=0

a?+ba+ca=0

aod —ba+bc-ca=0
a(a-b)y+clb-a)=0

a=c

From equation (1) aff = bc
=pB=Db

From equation (2)

ap =ca

=pB=a

0 required equation is
X2 - (a+b)x+ab=0.

y? -8y +9=0.

17. Ans:

Sol:

18. Ans:

Sol:

19. Ans:

Sol:

20. Ans:

Sol:

x2-3x+1) x? -5x+1 -6
X X
(x—3+1j(x—5+lj =6
X X

(y-3)(y-5=6
y’-8y+15=6
Yy -8y +9=0.

logs 3 and logs4.

ot =44

=5 "1-11
(t-1)%=5t-11
t?-2t+1=5t-11
t?-7t+12=0
t=3,4
5*=3o0r5=4.
n+s —3_")

2
4
Sy = —
T3
g, 4,10 _22
3 9 9
In option (E) putn =1, 1+% 1-
=1+ lXE:
2 3
Putn=2 2+1(1 1]
2
=+ lk8o5.8
9
1
2
n 2
Z(ng_n):{n(n+1) _n(n+1)
= 2 2
_ n(n+1) n(n+1)_1
2
_ n+1| n®+n?-2n
2 2
S = coefficient of n = 1= =_—1.
2\ 2 2
-13

Sl2x2+4d]=5
2

= E[4+4d]:5
2
4d = -2



S

=d
2
-1
331:a+30d:2+30><7
=2-15
=-13.
21. Ans:  (a+b)?2+2(b+c)?+(c+d)?
Sol: a,b,c,darein G.P
=b’=ac ¢ =bd
(@a+b+c+dy
=(a+h)?+ (c+d)?+2@a+b)(c+d)
[2 (a+b) (c +d) = 2a° g1+r)(r2+r3)
=2a%(r* + ¥+ P + 1Y)
2a% (* +r)? = 2(ar + ar®)?
=2(b +c)]
_\n _yny,n
22. Ans: ily_xlxy
1-x) 1-y 1-xy
_3
Sol: 1+(1+xy+ [1 s ]y2+....
1-x
_ 1—x+1—x2y+l—x3 y2+
1-x  1-x 1-x
= i[1—x+(1+x2 +£L—x3)y2+...]
1-x
= i[1+y+y2+ ........ -
1-x
xll+xy+x2y2+...”
=1 1oyt 1oyt
1-x| 1-y 1-xy ||’
23. Ans: S
4
Sol: x+2d=a----- Q)
X + 6d = ar ------ (2)
x+11d = ar® ------ 3
@2 -1)=4d=a(r-1)
B)-@2)=>5d=ar(r-1)
.. 5
Dividing — =r
g 4
24. Ans: 1. 3.5....(2n-1)
Sol: A= i(Z”Pn)zi _(Zn)
2" 2" nl
n=1 A=1
n=2,A=3
n=3,A=15
From option (C) 1.3.4 ..... 2n-1

25.

26.

27.

29.

30.

31

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

n
(1+ lj >2,nis a positive integer.
n

putn=1

1
(143 =
1

| (1+ 1) >2,nis a positive integer.
n

5

409 - 1)°" = 4[M(9) - 1]
=M(9) - 4
Remainder = 5.

15
6-r
Tr+a 6Cr X [izj
X
-12+3r=0
r=4

0 6c4=6—25=15.

12 .1
n+l n+2 n+3
@A+X"$=CoC+........ +Cx"*2
Integrating from -1 to O
0
j(1+ X)"x2dx = Co Ca,
4
=1
0
LHS = j(— x)"(-1-x)?dx
1
1
= Jx”(x -1 dx
0
175
L M
1| 3 %Cyx 'Cs
2 | 2 *Cox'Cy
3 1 %Cax Cy
Sum = 175.
1
putx=1

(1+3-3)%3 =1.
310

—

= (X +4x-3)*°
= (¢ + 4x - 3)%
Constant term = (-3)'° = 3%°.



32.

33.

34.

35.

36.

37.

38.

39.

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

(-1, -1)

ex+1 ey+l B 1 1
ey+l ex+l - 11

x+1=0 y+1=0

x=-1 y=-1
eZ
2logx — logx = 2
logx =2
x=¢e%
Eand?’—n
4 4

sin*a - cos*a =0
sn* o = cos*a

sina = cosa
m 31
=>0=—, —.
4’ 4
@ -1)?
IAAT = Al AT|
= AL ,
=(a —xyg
=(@%-1)>°
X2 (A2 - 1)
f(x) = X2 - 27

fAx) = A2 x% - 2A2
fAX) = f(x) = A2 %% = 202 = X2 + 2)\?
=x2 (A2 - 1).

g=m

[A]mxnv [B]nXpr [C]pxq

BChg [Alnn
(BC)A is possible only if g=m

11

= »

[16 j
2x+3  4x-1
- < —

5 2
4x+6<20x -5
11 < 16x

11 11
X> —= x| —,0|.
16 16

4

7x—-2<4-3xand 3x-1<2+5x
10x<6 and -3<2x

3 -3
X <— and X>—

5 2

40. Ans: 1

41.

42.

43.

44,

45.

46.

47.

Sol:

J2[cos 45 cos 30 +sin 45 +sin 30 -
(sin45 cos30 - cos45 sin30)]

\/Eixl+ixl = 1+1:1.
2 2

V2 J2 2] 2 2
Ans: pO(~q)
Sol: p0O(~q)

Ans: s the sky blue?

Sol: Is the sky blue?

Ans: Itis not that the earth is round or it is not

that3+4=7
Sol:  Itis not that the earth is round or it is not
that3+4=7
Ans: i
J10

Sol: 2005{%) =1+C0S X

- 1351
5 5
cos? X =1
10
cosX =1 is1® quadrant
2 J1i0 '

Ans: sec’0 cosec?d

1 1
Sol: sec?8 + cosec?d = —o—
sin“0 cos“6

_ cos? 0 +sin? @

cos? 0sin? 0
= sec?d cosec’.

Ans: (cosec x - cot X)?

. 1-cosx _(1-cosx 2
Sol: = -
1+cosx sinx
= (cosec X - cot X)?
Ans: 0

Sol: secz?n =sec(120)=-2+2



48. Ans: tan "1[

[«E+1J 3+2
2
Sol:  tan™ —ﬁ =tan™}| &
V3,1 -1
2 J3 2
5
=tan_lA‘/§
%
= tan‘l{i}
3
49. Ans: é

Sol: i
3
2
J5

- N5
3
50. Ans: i
J6
ot tan ZX03K T
1-2x3x 2
5x  _ T
5 =tan
1-6x 2
=1-6x2 =
2= 1
6
x= L
&
51. Ans: =
3
Sol: tan*x=9
tan’x = 3
tanx = /3
1
X=—.
3

52. Ans:

Sol:

53. Ans:

Sol:

54. Ans:

Sol:

55. Ans:

Sol:

56. Ans:

Sol:

57. Ans:

Sol:

5m
6

Secx = —i

V3

cosx= V3

preferred value of solution %ﬂ .

+2

|-4a-a] =10
-5a=%10
a=12.

a-4 _ -2

-2-3 5
a-4_-2
-5 5

a-4=2,a=6.

a®=1
a=4+1.

3x+2y-6=0

slope of required line _—23
*** intercept = 3
y=—%x+3 2y+3x=6

3X+2y-6=0

13
2

1+5x-1-9

V12 +52
1-5-9|_-13 _ 13
2

J26 | V26




58. Ans. tan "1(1]

7
-2 1
13 -6+11
Sol: tan™! 112 31 =tan( ]
14241 33+2
11 3
= tanY 2 | = tanY 2
35 7
59. Ans: 2
2-(-14
Sol: —l ( ]=§=2
[s2 102 13
60. Ans: x°+y’=5
Sol:  1+4=K
=5
61. Ans: X2 +y?-2x-2y-2=0
Sol: r= M
V32 +42
= E =2
5
(x-1°+(y-1)7* =4
62. Ans: (2, 0)
Sol:  X*+ax+y*=0
16 +4a=0
4a=-16
a=-4
x2+y2—4x=0
63. Ans: X2+ V2 +4x-2y+4=0
Vk+2P+4
Sol: r= s =1
(k+2>+4=4
=>k=-2
O Points are (-2, 2), (-2, 0)
= centre: (-2,1),r=1
(x+2)*+(y-1)*=1
X Hy +4Ax -2y +4=0
64. Ans: -12
Sol:  Lety? = 4ax

Let (x1, y1) = gatlz, 2at;) and

(x2, y2) = (at2”, 2aty). If they are ends of a

focal chord then t;t, = -1
XXz + y1y2 = @° (tit2)” + 48 (tat)
= a’ (-1)° +4a’(-1) = -3a° = -3(2)° = -12

65.

66.

67.

68.

69. Ans: —

Sol:  12x% + 7y*= 84

2 2
XLy
7 12
e= ]_—l: i
V" 12 12
Ans: X2 -y?=32
Sol: e=+2
2ae = 16
4a%e® = 16 x 16
a2:16x16:32
4x2
b?=a?(e? -1)=32 (2 -1) = 32
Ox-y?*=32
Ans: (£2,0)
Sol: a’=9-c¢ b =5-c¢
2 _
a=+9-c 1—e2=b—2=u
a -C
21 5-C_9-c-5+c
-C 9-c
4 2
- e=
9-c 9-¢
foci (£ ae, 0)
(#, 2,0)
(2, 0)
Ans: %

Sol: ¢ =3i-4j-k=[d] =v9+16+1
= 26
dp =21 +3] -6k = [dy| =v4+9+36

=7
5/3

<))

2

soi: (a+b)@-b)=[a’ -[B
=(4+9+a?) - (9+ o’ +4) = 0

m
0 Angle = —
g 2



70.

71.

72.

73.

74.

75.

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

1

il ~fa-f

= a*b =0
=20+2B-2=0
S>a+p =1

g

bea_,a-b
A

1_2 -

= E—ﬂ:|b|=2|a|
= [B|-lal=d
4

_ 2 -

|a>< b| + (a- b)2

= a’b*(sin’@ +cos’6) = a’b’
=(1+1) (1+1)=4

I
3

[a-5" =[af +[p[ -2a+b
=7=1+49 -2a+b
= 2a*b=3
a.b:g
2

:1><3><cose=%

= cosf = 1:6=1—T
2 3

7 [ ~ =~
L li-j-k
\/5(' J )
a+b=i-j-k
o=

) 7li-j-k
0 Required vector =

quired vector 7

3,3,2)
Required point (ﬁ-l—
2(4, 3,1)+1(1 3, 4)

3
-(898)_
- (3’3’3} @3 2)

(4,3,1)

76. Ans:

Sol:

77. Ans:

78. Ans:

79.

80.

81.

Sol:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

The lines are X% =X — ==

X-2_y _2z+5

7 2 1
7-10+3

V1+25+9.4/49+4+1

cosb =

8x—-8y+4z+15=0

The two planes are 2x = 2y +z + 3=0 and

2x—2y+z+%=0

The required plane is
3+2

2x—2y+z+ 22 =0

=2x-2y+z+ %:o

=8x-8y+4z+15=0

12-12+25

cos0 =
J9+16 +25.4/16+9+25

refi+3j-k)=6

The required plane is x + 3y -z +k =0

which passes through (2, 1, -1)
=2+3+1+k=0
= k=-6
=x+3y-z-6=0
= e (+3j-k) =6

2x+y-3z+8=0

DR:4,2,-6

ie 2,1,-3

0 Required plane is
2(x-1)+1(y+1)-3(z-3)=0
=2x+y-32+8=0

2y+z=2

The required plane is
X-y+z+3+AX+y+2z+1)=0
where x term is absent

0 equationis 2y +z =2



82.

83.

84.

85.

86.

87.

88.

89.

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

V2 (x-2)=V2(y-1)=z+1

Thed.r’sarel, 1, \/E

Xx-2_y-1_1z+1

O lineis —=—F-=—=
1

1 2
e V2(x-2)=2(y-1)=z+1
e
16

Possible pairs (2, 1), (3, 1), (3, 2), (4, 1)

(4,2),(4,3), 449
No. of possible pairs =4 x 4 =16

Required probability = %

108

Xx+y+z=15
x,y,z0{1,2,3,4,5, 6}
No. of possibilities = 10
The favourable cases:

(6, 6, 3), (6,5, 4), (6,4, 5), (6, 3, 6)

(5,6,4),5,5,5), (5, 4,6)
(4, 6, 5), (4,5,6), (3,6, 6)

10 5

Probability = —— =——

216 108

{-2.0}

22X, 22X

L 2X=0
The sum of the 2 Nos. = -2

Sum of squares of the two Nos. =4

40

15 (x)+70=16(x +2)
= X =38
New mean = X+2 =40.

2
im log(L+2x) _ im log(1+2x)
X0 X 2x -0 2X
=2

1

3

lim = lim ——
X-0" 3— 21/x yﬂ0+3_2—1/y
-1 _1

3-0 3
2x-5
fX)=2x-2)-(x+ 1) +x(x=2)
=2X-4-x-1+X
=2x-5

2

90.

91.

92.

93.

94,

95.

96.

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol;

Ans:

Sol:

Ans:

Sol:

-3,4

l=c+Kk
4c+k=-8=k=4,c=-3

10 log5

Tt
tan—
(_dyj =5 4 seczE.IogS
dx jm 4

=10 log5

The most appropriate answer is 1.

1
J3

3
av__2sint _p _ 1
du Zil—costi 1+% NE)
3
4

f(X)=x+ % [log(3 = x) = log (3+x)]

f’(x)=1—i{ L + L }
3[3-x 3+x

ﬂDzl—l{l 1

312 4



97. Ans:
Sol:

98. Ans:

Sol:

99. Ans:

Sol:

100.Ans:
Sol:

101. Ans

Sol:

102.Ans:

Sol:

0
Wheny=1,x=-1

2X+2 xd—y+y +4yﬂ:o
dx dx

1,-2),(-1,2)

Y o_goz1omx=t1
dx
Whenx=%1, y=F 2

Points are (1, -2) and (-1, 2)

-6

(3y* - %) % y =0 at(0,2)

X
12 ﬂ-z =0
dx
dy _1
dx 6
O slope of normal = -6

1,and -2

Atx=1y=1
xdy
dx
O2+1+a+2b=0

anda+b+1=0

+y+a+bﬂ:0
dx

b=-2 a=1
Iogg
. 2
1+log2log3

y=2"=> dy =2"og2
dx
y=3" Sy 3lo0g3
dx
At intersection 2* = 3*= x= 0
0 slopes at intersection are log2, log3
If acute angle is a,

3
- log
tang = log3-log2 _ 2
1+log2log3 1+(log2)log3
Iog§
2
1+log2log3
Xx<-2or>2

f(x) = 9x* - 36
fis increasing if X° > 4
X<-2or>2

103. Ans:

Sol:

104.Ans:

Sol:

105.Ans:

Sol:

106. Ans:

Sol:

107. Ans:

Sol:

3
3C2 l:m
2
2=2
3
2
c=+x—&cl(0,2)
3
DC:L:Z\/E
3 3
V2
2
f(x):;
\/Esin(x+EJ
4
O minimum Value :izﬁ
J2oo2
+L+i+c
2x-17 x-1

5xdy _ 5(x—1)+5
[rom il e

1
—
|
=
|
< 6]
Ny
N
+
=
|
< 6]
<
w
N—
o
X

dx _ dx
e
Vx-1
2Iog|\/;—1|+c

2tanx +C]

e

_[ sec? xdy
3+4tan? x
_ %itan_l[ZtanX +Cj

3 V3



108.Ans; sin~}(tanx) + C 115.Ans: 4

sec x dx J. sec? x dx Sol: Requilred area

I‘/l tan? x \/1—tan2x =2 5-2-2

1+tan X =4
=sin"}(tanx) + C

Sol:

2

109. Ans: e*log|x|+C /
I |

N

Sol: jex(log+ ljdx =e*log| x| +C. 2 0
X 116.Ans; 2(e-2)
110. Ans: — ¢ sol [Wx e dx=2[ x2e*d
1+xlog| x| [o] B J-O X e X = J.OXG X
= [2 2-2 +2]ex]é
Sol: J-(1+Iog x)dx _(du = |2[x X
(1+x|og x)2 u? =2[e(1-2+2)-2]
where u = 1 + x logx =2(-2
= C—; .
1+ xlog| x| 117. Ans: 3,1
111. Ans: 2x—-tanx+c Sol:  Order =3, degree=1
118. Ans: y"+3y' =0
Sol: J.cl—tan2 x)dxzj(z—seczx)dx s y
=2x-tanx +c Sol: - y=ae¥+b
. —-3x
112. Ans: 9 y.=-3ae
y’=9ae " = -3y’
3 ie.y’+3y' =0
Sol: = '[ (3 - x)dx + J-?x —3)dx y Y
0 3
6 119. Ans: —
_B=xP°, (k=3P X
T2 i 2
8 |3 . 1
Sol: . Multiply by —
= g +g =9 X
2 2 Equation becomes
in3 3 dy Y __ex
113. Ans: cos (sin°x) cos x [0 2cos(8x°). ax x xe
v ) i i = -logx = 1
Sol: ij‘ é Dt = () (x) I.F of this equation = e <
dx (p(x 1
—f (X)) @ (x) .. I.LF of given equation is F

Thus requwed derivative
= cos(sm x)cos X — COS (8x ) 2

But the transformed equation has IF 1
= cos(sin’x)cos X — 2cos (8x ). X

114.Ans: 5 120. Ans: y =C(1 + logx)
10 x0 dx 10 (10 - x)*dx dy dx
Sol: I= Sol:  —=
.[o (10- X)10 +x10 jo x10 + (10 - x ! y  x{i+logx)
10 %10 4 10 X)10 - logly| = log|(1 + logx)|
= _,[ 0,105 .10 =5 = |
(10-x) +x 2 y = C(1 + logx)



