SOLUTIONS & ANSWERS FOR KERALA ENGINEERING
ENTRANCE EXAMINATION-2011 — PAPER I
VERSION - B1

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

[MATHEMATICS]

%(1+,/1+4Iogz x)

y= 2><(><— 1)

logz y = x(x - 1)
=X —x-log2y=0

« = 11,/1+;1Iogz y
0 fi(x) = %(1+,ll+4|ogz x)

6

n(A nB)nA)=n(A'DB'nA)
=n(A'nA)+n(B'nA)
=n(A-B)=8-2

=6

sin X% + cos x?

f(x) = sin X + cos x; ggx) =x?
fog(x) = sin X2 +€os X°.

32

n(A)=5
n(P(A)) = 2° = 32

-3<x<3

1

V9-x?

=9-x>0
0-3<x<3

f(x) =

n
>

Period of the function |sin2x| +|cosx|
Period of |sin2x| =g; Period  of

|cos 8x| =n
4

O The required answer is E

0

it =2+ it
Thisisa GP witha=iandr=-i
iy — 200

S100 = =0
100 14

8.

10.

11.

12.

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

i_2)_m
Harg [E‘TJ =2
‘|Zl‘22|2

Z1=3+4i ; Z,=-1+2i
|21+ 22|2 - 2(|zl|2 +|22|2j

=]2+6f -2(25 +5)

=40-60=-20
From the options we get

_|Zl - 22|2 =-20
0

(Zl +Zz) < |Zl| +|22|

Equality holds when zi, z,, z1 +z, are
collinear with the origin

0 arg [ﬂ] =argzi—argz>=0
Z

6 2
3

For equal roots,
(2+mP—4Mm°-4m+4)=0
4+m>+4m—4m®+16m-16=0
3m?>-20m + 12 =0

- 20+4400-144 _ 2016
6

6

m=6 2
3



13.

14.

15.

16.

17.

18.

19.

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

2

b® + 64 must be the square of an even

number
= b =6, -6.
No: of values = 2.

-

Sum of roots = 1
Product of roots = (1 —i)
The other root is ( - i)

0.1

For roots with opposite signs, product
must be negative

2 _
02 "2.0=a%-a<0
aliesin (0, 1)
4

For x <0, x> + 3x + 2 = 0 = two real roots
x>0, x> —3x + 2 = 0 = two real roots
O Four real roots

a-b
a+b

(x2—bx)(m+1)=(m—1)(ax—c)
(m+1)x2—x[bm+b+am—a]
+c(m-1)=0
Sum of roots =0
Om(@a+b)+(b-a)=0
_a-b

a+b’

2:1

a+8d=0
a+28d _(a+8d)+20d _ 20 -

a+18d (a+8d)+10d 10

10

L :i—ii where d in the
$;S, |S; S,)d

common difference
O The given expression

_(r_1)1_1
S101-S; _d
S1S101 6
S1+S101=50=a+a+100d=50

a+50d=250  (2)

100d d 600

1= =—==>S11=——

a(Sy1) 6 a

Using (2) a + S101 = 50

0 - (1)

20. Ans:

21.

22.

23. Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Sol:

Da+@ =50=a=30, 20
a
1
Fora=30=>d= —
10
1

a=20=>d= —
10

In either cares 81—5101| = 100‘ %‘ =10

n-2+

n-2

a1 = 0 = a> =d (Common difference)
O The given expression

_ 3 4 n-1
= [ 2+—+—+.... +—
2 3

n-2

Yayo 481+
n-3times
n-1 :n_3+n—2+1
n-2 n-2
1
n-2

n-3+

n-2+

66

12-22=3(-1)

3 -42=7(-1)

9% - 10°=19( 1)

0 Required sum
=-1@B+7+11+5+19)+112
=-55+121 =66

% (2a+(2n-1)d)

Son=3.5y = n
E(2a+(n—l)d

=>2a-(n+1)d=0.=>2a=(n+1)d
_ San _ 3n(2a+((3n-1)d

e T 2
N 2a+(n-1d
2

_ 3(4nd) _

T (2nd)

8045

9-a=2b=3a-b-9

Oa+2b=9

3a-3b=9=a-b=3

O3b=6=>b=2=a=5;

Common Difference = 4

0 2011" term = 5 + 2010 x 4
= 8045



24. Ans: 49
Sol: (n+2)(n+1)=2550=51 x50
=n=49
25. Ans: 3
30.
Sol: nC.1=28 nC;=56 nCy1=70
1 1
n n
=28 =56
r-pn-r+af rin-rft
1
" -7
(r+1tn-r-1t
70 _ o=t _n-r
= — 5= T
56 (r+1)(n-r-1) r 31
E:n_r+1=2 =>n=3r-1
28 r
5 _3r-1-r_2r-1
4 r+1 r+1
5r+5=8r-4=9=3r=r=3
26. Ans: 192
Sol: Number of numbers = 5! + numbers of 4 32
digit numbers beginning b, 7 or 8
=5 +3x°P;
=120+72
=192
27. Ans: 3
2
Sol: Putx=1 33.
199 200
1—1 X 1+l
3 2
199 200
20 (3] =3 34,
3 2 2
28. Ans E , 4
2
Sol: na=g, NN=Y 2 =£:>(n—1)a:—
O06-a=—=a=—,n=4 35.
29. Ans: 1
in +1in+2)
Sol: X (1-X)" = Cox = C1x° +Cox° .+(=1)* Cx™**
1 Cox? Cx®  Cx* x"+2 '
Jx(l—x)”dx S VA AN T
0 2 3 4 n+2
0 36.
0 &—&+&—&+“_+(—1)n_cn
2 3 4 5 n+2

= J-lx(l— x)"dx
0

Ans:

Sol:

Ans:

Sol:

. Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

J-Ol(x” - x”+l)dx

11 _ 1
n+l n+2 (n+1)(n+2)

-2, -1
12 2 1 2 a 9 00
21 -2|1]2 1 2|=|0 90
a2 b 2 -2 D 009
at+t4+2b=0
2a+2-2b=0
—>a=-2 andb=-1
-3
A_lzi X -
2x|0 2
0 comparing o1
2x 6
O0x=-3
AL0 _ cosl0a sinlOa
-sin1l0a cosl0a
. . n_| cosna sinna
By induction A" = .
—-sinna cosna

O Al = cosl0a sinl0a
-sinl0a cosl0a

7 A®

A%= |

OA2+2A%+4A%=71=7A8

-2

A2:xl X1:x2+1x=I
1 0||1 O X 1

= x=0

Ox2+x-2=-2

c-b
a+b+c

Adding2(a+b+c)(x+y+2z)
—(a+b+c)(x+y+2)=0
ie,x+y+z=0(®a+b+c#0)
O for (1)
(b+c)(-x)—ax=b-c
b-c c-b

0 x=- =
a+b+c a+b+c

22)

4x% —12x + 9 < X* + 10x + 25
3x*-22x-16<0

3x%2 — 24x + 2x— 16 <0
3Xx(x—8)+2(x+8)<0




37. Ans:

38.

39.

40.

41.

42.

43.

44.

45.

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Sol:

= cot B since

(Bx+2)(x-8)<0

== x0 —23,8)

('oov 2) O [71 oo)'

X+3
X=2
7-X

<
X=2
Ox#2and (x—-2)(x=7)=0
O xO( -0, 2) 07, ).

2<0

0

Roses are not red or the sun is a star

47.

Obvious
~q ~p

p-~q =~plrq
~q0-p

(~pOg) O~q

~ [(pO~q) Oq] =~ (p0~q) O~0

= (~pOg) O~q

0

Cos 20° - Cos 80°- Cos 40°
=C08200—2-%.C05200=0

m.
cos? " -sin’@

. TT .
sin® — -sin® 0
4

0

sin (B+a)cosa-cos(0+a)sina

=3 [sin (6 + a) cos a + cos (B +a) sin a)
2sin(®+a)cosa=-4cos(0+a)sina
Otan(®@+a)+2tana=0

cotB

ZCOSLW.Sin azy
2 2
y-a

2
a+y_
2 B

—Zsina—w.sin
2

3sin'x =T

46.

48.

49.

50.

51.

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

= x:sin%:g
sin® 6.
1

g(2—4cos29+2cos,229)
1 2
Z(l_ 2 cos 26 + cos” 20)

% (1 —cos 20)% = % x 4sin* 6 = sin* 6.

_s81
8

8 cos® 20 - 65 cos 20 + 8 =0
8 cos’ 20 - 64 cos 20 - cos 20+ 8 = 0
8 cos 20 (cos 26 - 8) — (cos 20-8)=0
(8cos20-1)(cos26-8)=0

I]coszez1
8

4cos46=-4(1—2005226)

)

-3
8
o
4
it il tar e
1-6
- 3n
4
2<k<6

ksinx+1-2sin’x=2k—-7
2sin’x—ksinx+2k—8=0
sin x = 2 is an in admissible root

The other root is

Ok-4<2
-2<k-4s<2
2<k<6

2lasin

a—B‘
2




Sol: AC=BD = v3%2+42 =5
Sol: Length of athe tangent from (x, y) to second

52. Ans: -2 circle = X2 +y? +2fy; +1

2.1 But xf+yf+2fy1:—)\
Sol:y-2= =(x-1)
14+ 0= Ju-A
2
=2 x-1) 59. Ans: 20
3
O xintercept=-3+1=-2 Sol:  Point (4, - 3) lies outside the circle
0 Radius of circle = 6
3 Distance from centre (- 2, 5) to (4, =-3)
53. Ans: below the x — axis at distance of 5 Is 10
0 Maximum distance = 10 + 6 = 16
Sol: ax+ 2by +3b +A (b x - 2ay - 3a) = 0 Minimum distance =10 -6 = 4
Osum=16+4=20
WhenAb+a=0=A= ‘%
) 3b-3\a 60. Question wrong
Y - intercept = ———
2b -2\a \/_
:_3(b2+a2)=—_3 61. Ans: Xx= —%+cose y:%+sine.
2(b° -c?) 2
1 1 Sol:  Given equation is
54. Ans:. —+— 2
2 2 2
p q X +£ +y +£ =1
2 2
Sol- obviously 00 parametric equation is
55. Ans: x-y=3 x=—%+cose y=—_23 +sinB.
Sol: slope :1, pt (2, - 1)
lineisy+1=x-2 62. Ans: 8\/5
=x-y-3=0
56. Ans: a’=2b? Sol: 'y -1 Ly = 4x
V3
Sol: 2
Al 4x
o) 3
0 x =12 (x 20)
O point is (12,14\/5)
N O side = v144 +48
= 4192
W M REN = 8Y3.
63. Ans: 8x-5=0.
-2b
Slope pf PM = —
a ) 5
b Sol: y° = 4[—jx
Slope of QN = — 8
a 5
- Equationisx= — ie8x-5=0.
0 - ibg =-1 q 8
a a
2_ .2
=>2b"=a 64. Ans: 2
S7. Ans: 0 Sol:  clearly the point (12, O) are the foci
: : “2a” =8, "2ae”" =4
Sol: Sl f the | llel to x - ’
ol: Slope of the line parallel to x — axis Oa2-b2=a

0 slope =0 a?=16
58. Ans: H=A b? =12



66. Ans:

67. Ans:

68.

69.

70.

Sol:

Sol:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

2 2

Y2+ 6x-2y+13=0
(y—1)2=—6x—12
=6(-x -2)

2__4(3
YZ = 4[2J(X)
focus is (_—30J
2
ie (—1,1}
2
245

y=x’-4x+3
y+1=(x-2)>°
vertex is (2, —1)
X =9-(y-3)°
centre is (0, 3)

distance = V4 +16
=245.

|a|4b )

ax{ax{ax(axblf

- ax{ax((a.b)a—‘az‘b)}
= ax{—|a|2axb} (a.b)=0
= - |d* ax(axb)
= ~[a( (@b~
= |d’b.

-6

V64 +a2 =10

a®=100-64 =36

Oa=46

But 8i+aj has same direction —4i-3j
0 a=-6.

-5
amb =120

= m(-24) =120 => m=-5.
90°

71.

72.

73.

75.

76.

77.

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

. Ans:

clearly a,b,c from triangle
O angle between
aandb =180 - (65 +25) = 90°.

2i +3j+k

Vertex A = 2i+6j+4k

Centroid = 2i+4j+ 2k

D divides AG externally in the ratio 3: 1
3(2i+ 4+ 2k) - (2i + 6] + 4k)

ODis
3-1
= 2i+3j+k.
3
2—2a—1=—_5
6 6
=>a=3

Sol: (2i+3j+4k)(i+2j-2k)=2+6-8=0

Ans:

Sol:

Ans:

Sol:

Ans:

O line is perpendicular to the normal to
Plane

O line is parallel to the plane

Angle is 0.

4,0,-1)

1+3N=4+2p
1-A=0=A=1pu=0

And the pointis (4, 0, -1)
6x+3y+22-6=0

Obviously

17



78.

79.

80.

81.

82.

83.

84.

85.

86.

Sol: Length = V92 +12° +8? Sol:
= 152 +82 =17.
Ans: X__l = L = z+ 2
1 -2 5
Sol:  Obviously
Ans: 3x-2y+4z=11
Sol: 3(x-1)-2(y-2)+4(z-3)=0
3x-2y+4z-11=0.
Ans: 0
-1 1 87. Ans:
Sol: 1 1 0=0
k2 Sol:
=k=0.
Ans: perpendicular to x-axis 88. Ans:
Sol:  Direction ratios of the line : (0, 1, 2) Sol:
Direction ratios of X axis : (1, 0, 0)
O perpendicular to X axis.
Ans: 25
Sol: Total=9x15=135
135 +x =160
x =160 -135
=25.
Ans: ﬂ
101
99x100 x
Sol: —2 — =100x s
100
99 x 50 + x = 100x x 100
9999x = 99 x 50 Sol:
= 99x50 _ 50
9999 101 °
Ans: 24
Sol: i,i,i,i,x
5432
5 =8
3
X =24. 90. Ans:
Ans: 27.1
Sol: 10x2.71
Sol:
Ans: [-3, -2]

-1< Iogz(x2 +5x+8)sl

=27<x*+5x+8<2
Casel:

X2 +5x+ 8>

52
= [ x+=| +
S

Itistrue Ox OR.

AN N

1
>=
2

Case 2
X°+5x+8<2

= x*+5x+6<0
=>(x+2)(x+3)<0
= x 0[-3, -2]

20

Lt

X-0

(1+2x)f° -1
X

[2loge 2, e)

f(x) = l0ge (3x2 + 4)
y = loge (3x2 +4)
3 +4=¢
3 =¢e -4
X2 ey -4

e'-4=0
e’ >4
y=loged = 2 loge 2.

=20(1 + 2x)° = 20.

100,23
77
Lt XlOO _2100 _ 100X99
%2 1T =277 ~ 77476
_100x2%
77x27°
_ 100, 599-76
77
= @ X 223
77
1
4
2
1
K4 1+~
et M
Lt = Lt
koo 4K4 koo 4k?
-1
4



2
91 Ans: = [l dy dy —-2x _ 2
TN RN A

Sol: y- ﬁ—xz)ﬂ—xﬂ:Z

Tox dx? dx
cosec? cot™? 1o
X 96. Ans: -1
_ 1
T 1+x oo X yt=
a4 [1+x gy Sol: Xy =16
1+cot cot \/x 1-x ylogx + xlogy = log16
1-x  _1-x +IogxOI +|09y+Xd—y 0
T 1-x+1+x 2 X o y o
ﬂ:___ dy Iogx+5 =X—Iogy
dx 2 dx y X
at (2, 2 log2+1)=-1-log2
92. Ans: — ( ) (g ) ’
dy __
Sol:  x=3sin™t o
(ZX __3x1 97. Ans: 2cos(2y) -5
t .2
1-t
» dy 1 Sol:  sin2y = x + by
y=sin"t E: > = X =sin2y - 5y
v = %—ZCOSZ -5
a1 ay TR
dx 3
98. Ans: 416
93. Ans: 274
Sol: R(X) = 13x* + 26x + 15
Sol: Atx=0

q iR(x)z26x+26
Y o x+1) (x+2) (x+3) (x+4) - 24 dx

X Marginal revenue at x = 15
+(xX+1)(x+2)(x+3)(x+5) - 30 =26 x 15+ 26
+(x+1)(x+2)(x+4)(x+5) - 40 =390+ 26 = 416.
+(xX+1)(x+3)(x+4)(x+5) - 60
+(X +2) (x +3) (x+4) (x+5)= 120 99. Ans: (0, 1) 0 (2, )

=274 Sol: f(x) = X3(x - 2)?

f(x) = X% 2(x = 2) + (X - 2)% x 2x

o1 =2x(x-2) (x+x-2)
94. Ans: 2 =2x(x - 2) 2x - 2)
=4x(x-2)(x-1)
1 X 1 . X >0
Sol: y= cot ~tan|—| = cot ~cot| =—— (0,1) O (2, )
2 2.2
_T X 100.Ans: (6,7)
2 2
ﬂ:—_l Sol: ﬂ:#
ax 2 dx  2y4x+1
_ 2
95. Ans: 2  Jax+1
2__2
Sol: y:(sin_lx)2 Jax+1 5
&y 2sinx. ! = 4x+1=25
dx 1-x2 =4x =24
_ Zﬂ_ . =X=6
V1-x dx-23|n X :>y=2+m
=2+5
=7

O The required point is (6,7)



101. Ans:

Sol:

102.Ans:

Sol:

103. Ans:

Sol:

104.Ans:

Sol:

105.Ans:

y=1
4

1

y:
‘x2+2x+5i

ﬂ:_ 1(2x+2)
dx 2 2
(x +2x+5)

IX+y-6=0

_t-1  _t+1
T+l t-1
o (t+2)-(-2)_ 2
a1+ (-2f
oY - (t-1t+1) o 12
dt (+1f (1P

dy _ -2/ (t+2?
dx

x=l& y=3 att=2
3
O Equation of tangent at t=2 is given by,
y-3=-9lx —}g): -3@Bx-1) or
9x+y-6 =0

(_6! 3)

All the points in the given options are
points of the conic.

Distance of the point (=6, 3)'to the line

3x + 2y + 1 =0 is minimum.

Sol: \/;=t
:>2J. zdt
2 +1
=2tan tJx +C
106. Ans: —199%_ 1. ¢
X

Sol:  cosx =t
= Ite_tdt

—t t
:te_— e_dt
-1 -1
=—tet-et+C
—_logx 1.6,
X X

107. Ans: tanx

f(x) -1

Sol: =
logcosx  logcosx

—-sinx
X
CoSX

_ tanx
log cos x
= f(x) =tan x

x=v1- x% sin"tx+C

Sol: sinlx=t=
I'=[tsintdt
=—tcost—[-costdt
=-tcost+sint+C

= —wjl—x2 sin"ix+x+C

109. Ans: 3y +§Iog‘9ezx —4‘ +C
2 36

108.Ans:

4e* +6e™ _ 4e®* +6
9e*X -4e™*  9e%* -4
4e® + 6 = A(18e?) + B(9e* - 4)

= -4B=6 or B:—g

Sol:

and 18A +9B =4

:>18A—2—27:4

:>A=i 4+£ :E
2 36

X4 =X 2x
IjJ'(4e 6e EXZE 18e dx +

9e* —4e™* 36J ge?* -4
__3J’dx
2

= Elog‘gezx —4‘ 2y+c.
36 2



110. Ans:

Sol:

111. Ans:

Sol:

112. Ans:

Sol:

113. Ans:

Sol:

114. Ans:

Sol:

sintx+y1-x% +C

J’ \1/1 xxdx J’x/ - 2J’\/Zxdx
=sin™x + x/:+c.

x . 1 .
=+ logcos x +sinx| + C
2 2

J‘ COos xdx X
COS X +sinXx

_ _[d J’cosx sinx
cosX +sinx

1
+ log|cos x +sinx| + C

X,
2

|
[

—a’+2a+1=0
=(@+1)°=0
—a=-1

1
42

x(l— x)5 dx

O ey

“1 1.1

6 7 427
3
2 2 ,T2
j|x—2|dx:j(2—x)dx={2x—x7}
0 0 0

= 4—&:2
2

ko= ko [dox=0 + e =1

0 .qux—2|+[x])dx:2+1:3 .

I
Ok ot—e—mp OtY—r
—_

=
Ul |
I
Y
[e)]
e
=
| —|
%
I

115. Ans:

Sol:

116. Ans:

Sol:

117. Ans:

Sol:

118. Ans:

Sol:

__6e_5
25
1 1 1
-5x -5x
v[xe Sxgx = | X8 _Ie dx
-5 -5
0 0

_ 1 _6e”
25 25
4
n
2

Area = 4J- sinxdx = 4[— cos x]?

=4.

order 1; degree 3

y>=2c (x+ c) ----- 1)
:>y2=20x+2c JE

dy dy
= 2y—=2c =>C=y—=
ydx yd YY1

Substituting in (1)
Yo =2yy1 [x +VW1]

= y2 = 2xyy1 + 2 (yy, )2

[y -2xyy1]2 a(yy,
O order =1, degree = 3.

1+x2

(1+x2)%+xy:x

:ﬂ X y = X
dx (1+x? +x2

J.l+>;2 =eélog(1+xz) i

ILF=e



119. Ans: X%y + 1 = 3x 120. Ans: eV =eX-e*-x*+C

d 1
Sol: x—y+y=—2 Sol: ﬂzey[ex+e‘x+2x]
dx X dx
d 1
= —IXy)=— -y - (X_+_ —X_+_ )
dx( ) 2 Ie dy J.e e 2x
A7y — X _ 47X 2
=Xy = —dX:—£+C = —e’ =€ e "+x“+C
NG X seV=e"-e-x*+C.

Substituting x =1,y =2
=>2= _T1+C =C=3
O xy= _—1+3

X

=X’y +1=3x



