SOLUTIONS & ANSWERS FOR KERALA ENGINEERING
ENTRANCE EXAMINATION-2013 - PAPER II

VERSION -B1
[MATHEMATICS]
Ans: 56 8. Ans: f—;
Sol:  n(AnB)=n(A) +n(B) - n(A U B)
=19 _ ,_

n(A-B) Un(B - A) Sol: - zi=-iz )
=n(AUB)-n(AnB) arg(z1) = arg(-i) + arg (zo)
=75-19 = arg(z1) + arg(zz) = —90° (1)
= 56. — — b

arg (z()+arg(z) = 3

Ans: B'-A'=A-B = argzz — argzs = 60° -----(2)

(1) - (2) = 2arg(z1) = -150°
Sol: arg(z1) =-75

— 5n
= =75°= —.
arg (7)=75° = 22

W - 9. Ans: 169

Sol:  x+iy+ \/x2+y2 =8+12i

=>y=12
Ans: (=3, o) —{-1,-2} X+Vx2+144 =8

Sol:  loga(x + 3) > 0 = X & (=3, o) > .
X +3x+220= (x+1) (x+3)#0 L)+ 121
= x#-1,x#-2 |2? =25+ 144 = 169.
~Xe (-3, ) = {1, -2}

10. Ans: . —1=i
Ans: —12
s 102
Sol: (3®4)*5=(32+4)%5 N 1] 1
=135 i i —(1+1) .
=13-5°=13-25=-12. Sol: 1 S I
12 1+i
Ans: 2° !
Sol: X—{4}—{1,2,3,5} 11. Ans: 5+4|,3+6|
=1{6,7,8,9,10} Sol: .
Number of subsets of {6, 7, 8,9, 10} ok Z Z5(5 + 6i)
=2
Ans: 81 (4,9
Sol: A={1,b,c d},B={1,2 3}
Element a can have an image in 3 ways 2, G+ Z

(1,2, or 3). Similar is the case for b, ¢
.. total number of ways = 3 x 3 x 3x 3 By inspection
=81
12, Ans: a=b=c
Ans: 32 (x12 +y12)
Sol:  Given expression

o2 o2 22 o2 =3 -2(@+b+c)x+ab+ac+bc=0
Xi |24+ yafza|” +yo |2+ xq el Since roots are equal
_ 2(x12+y12)(42) 4(a;b+20) g4><3(ab+bc+ac)=0

5 5 4[(a” + b" + ¢%) + 2ab + 2ac + 2bc] -

=32(x1 +Y1 ) 12(ab +bc +ac)=0

Sol:



13.

14.

15.

16.

17.

18.

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

4(a® +b® + c®)—4(ab + ac + bc) = 0

%[(a—b)z+(b—c)2+(c—a)2]=0
a=b=c.

-9

oc+B=_—q 4= q=-4p
p

p,q,rin A.P

29=p+r -8p=p+r

r=-9p

oc[?):i:ﬂ:

p P

-9.

-4, 1

p=0,c=-4,b=3, q=2
X+bx+c=0=x+3x-4=0
(x+4)(x=1)=0 =>x=-4 or 1

1

18

a®-3a+1=0 =a’+1=3a
1

a+—=3
3
a3+l3=(a+lj —3(a+l]
a a a
=27-3x3=18
S B |
Tab1 g3, 118
a3
2
sum of the roots = _(2a+3]:_1
a+1

iie.2a-3=-a-1 =>a=-2

product of roots = Sa+4
+1
= _6+4:__2=2
-2+1° -1

36

Ifx>0 (xX*-5x—6)=0
=>((Xx-6)(x-1)=0=x=6
If x<0.-x*-5x—6=0

=>xX+5x+6=0=(x+2) (x+3)=0

= Xx=-2 or-3.
19804

an+1—an=4n
AQz2—ai+az—az+a4—as+ ...

...+ a100 - Qg9

putn=1,2, ..... 99

19.

20.

21.

22.

23.

24,

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

99x100
a0 — a1 = 4X

ai00 = 4 + 2(99 x 100)
= 19804.

2059

a:729,ar6:64 r=

S= a(11;r7)=2059

2
az+ az=10
araz =24

a2=4, az3=6

14
18t 1
oM 52
4"~ 3
M= 4
11" =5

an=1+ =
2 2
If n = 14ithen a, = 92
i.e, 92% term 14
If'ni=15then a, = 106
i.e, 106" term 15

- 100" term is 14

-7,2
%(2a+3d)=—34————(1)
%(2a+4d)=—60————(2)

Solving,d=-7anda=2
2

10

10
—(2a+9d
2 ( )

:l.—(2a+29d)
2 2
4a +18d=2a+29d = 2a=11d
a+d=13
a=13-d
2(13-d) = 11d = 26 — 2d = 11d
13d=26=>d=2.

10r-3n-3=0
"Coq__r _36_3
”Cr n-r+1 84 7
7r=3n-3r+3

10r=3n+3=10r-3n-3=0.



25. Ans: -n 31. Ans: 32

Sol:  (1+x+x)"x 4 3 2
2 3 2n +1
=X+ aiX + axx" + ... + aznX Sol: D{=8[8 3 5

Differentiating both sides

A+x+XA)"+x.n(1+x+x3)"" 453
, (1+2x) 132
=1 +2a1x+ 3axx" + ...... _
...... +(@n+1) . ag. X" =8x412 35
Put x = -1 153
2a1—-3az+...... —(2n + 1)azh =-n = A =32
26. Ans: 15 32. Ans: 8
. x+1 _ 9+2x
Sol: (a+b)'""* Ste=ts+1=""Cea’ ' b° Sol: e =e
n+d n-2,6 3x+1=9+2x
ts =t4s1="""Csa ~b x=8
(@+b)" >ts=ts,1="Csa" *b* '
ta=t3.1="Csa" °b° 33. Ans: -7
t6 t5 .. n n-3
=2=—2je—-=—— =>n=15
ts t4 5 4 Sol: |A2013_3A2012|=|A2012| |A—3I|
27. Ans: 259 2012 0 7
: : = |A| |A—3||=(1)x1 ]

Sol: I:I |:| |:| =1x(0-7)=-7.

34. Ans: Aisnon-singular and A + | is non-singular

7x 6x 5=210
Numbers can be with 1 digit, 2 digit and Sol: - A(A +1) = -4l
3digitsare 1,2,3,4,5,6,7 Al .IA+1]=4
Required numbers = ZZ;; 7P2+7P3 Both A and A + | are non singular.
35. Ans: O
28. Ans: 5
Sol:  Shortcut method
1 5| 8 5| 8_9 9 1 .11
Sol: I|—+ = == 1+ | ==x==—F
° 8{3!”!} 3!{+4} 34 24 510 .5/=0-
9 o 1 1+ 1
— =P, =(9-r)l=4l
or = Fr=00-1)
=9-r=4 =r=5 36. Ans: (4, )
29. Ans: 205 Sol: x+7<2x+3

d<x=>x>4
2X+4 <5x+3
Sol:  2C4-|3Cy+4Cy+°C4|=205 1
:1<3x33x>1:x>§

.z
30. Ans: ) :>x>%:>x>4
Sol:  .Ri+Ra+Rs (2sin2x + c0s2X) (4, o).
1 1 1 37. Ans: {(1,0), (0, 1)} and {(-1, 0), (0, 1)}
sin2x cos2x sin2x|=0
sin2x sin2x cos2x Sol:
C2-C1, C3-C4 ~ 01
1 0 0
sin2x cos 2x —sin 2x 0 X+y=1
sin 2x 0 €0Ss 2x —sin 2x

0o N\(-1.0) (1,0)

(cos2x—sin2x)> =0
C0S2X = sin2x (0,-1)

g N

X =




{(1,0), (0, 1)} and {(~1, 0), (0, 1)} - cos” [%}cos—{@]

1+tan® o 1+tan2¢
38. Ans: ~pAQ b

Sol:  p:2plus 3is five

~p : it is not that 2 plus 3 is five cos~(cos 20)+ cos ' (cos 20) = r
. Delhi is the capital of India and it is 2
not that 2 plus 3 is five 20+0)= L
is~pAQ. 2
= = T
39. Ans: RornotQ (tan 'x+tan 1Y):Z
Sol: RornotQ X+y:1;x+y+xy=1
1-xy
40. Ans: Mumbai is the capital of India.
13
. . . 44. Ans: —
Sol:  Mumbai is the capital of India. ns 5
41. Ans: ﬂ Sol: ta.ng:E
1024 2 3
4
"9 5
Sol:  cosa + sino = 3 coso=—32 = >
4 1,418
cos® o + sina 9
= (cos®o + sina)® = 3sin® acos®a - sech = 15
(sin®a + cos’al) S
=1 - 3sin®a cos® o
l(cosoc+sin aff ~2sinacos oc] 45. Ans: _4i6
=1-3sinacos’ a {%—2sinoccos (x}
' (1)
(cosa. + sina)? = cos? o + sin“a + 2sina coso. SoL YRl tar) [5) =%
9
~ 16 tan3x —tan ~
-7 1 -7 tan|:3X——i| :—4
sinoL cosOl = —X— == 4 1+tan 3x
16 2 32 3
3tanx —tan” x
=1-3 49 i_'_l {tan3x=T}
1024 |10 16 an- x
79 7 37
102416 16 tan{Sx—£}=L=_—9.
147 877 4 1,87 48
=1-— = —. 55
1024 1024
46. Ans: 10
1. A 1YS 1 1 2 4
2 Sol: >+ >+ T 5
cos“o 1+sin“o 1+sin“a 1+sin® a
Sol: cos®o + cosx = 1 1 + 1 + 2 +
Sin*x (1 + sin®) = 2 1-sinfa  1+sina  1+sin*a
_ —1x41+4 4
cosX = ———— 1+sint o
1445 —1-45 —1445 ?4 + ?4 N f‘s
= ) ) 1-sin"o 1+sin“a 1+sin®a
2 2 2 4 4 4x2
.2 .2 X
sin“x(1 + sin“x = + =
( ) 1-siffoa 1+sinffoa  1-sin'®a
43. Ans: Xx+y+xy=1 __8 -10

1-—

a|—=

Sol. Putx=tan6andy =tan¢



47. Ans: 2 secx Sol:

Sol:  tan Z4+ X |stan| E-X
4 2 4 2
1+tan5 1—tan5 1 5
= 2+ 2 f_Hf—J%
1—tanX 1+tan> (0, 0) [ I [
2 2 P Q A(64, 0)
1+tan21+2tan1+
2 2
1+tan? X —2tan X
_ 2 2
1_tan2 X pis (5x0+1x64
2 541
X
2sec?Z 64 32
=X—2X.cos‘21=2secx. (?’OJ:(?’OJ
cos® Z—sin? = 2
2 2
52, Ans: x+y=4
. 1
8. Ans: = Sol:  (x—1)2+(y—1)2=(x-372+(y-23)
2 2
X=2x+1+y -2y +1
=x2—6x+9+y2—6y+9
Sol: —tan’1x+(1t—£]:E 2-2x—-2y=-6x—-6y+ 18
3) 2 4x + 4y = 16
4 o X+y=4.
—tan X+_=E
53. Ans: a=17
- T 21
—tan'x ===
3 9 5 1
- 3";4’2%‘ Sol: [t 2 1=0
1 a 8 1
-'-X=—3 9[2—8] -5[1 —a] + 1[8 —2a] = 0
—51+3a=0
. 3a =51
49. Ans: 0 a7
. -1 1 1 1
Sol: cot™ b - cot aj cot c;cot b+ 54.°Ans: 90
cot-'a—cot c=0
. Sol: my=3
50. Ans: (1,0) my=6
. y =3x+¢Cq
Sol: y = 6X + C2
G(0, 2) since the point is (30, 40)
we have ¢y = -50
40=180 +c2
c2 =+140-50
(0, 0) B(1, 0) = +90.
55. Ans: —+/2
Sol: given3x+3y+5=0
_ X COSO. + Yy Sina. =
A 0,_1 y p
2 - [—_1JX+[—_1JY _5
AB perpendicular to AC V2 J2 32
Orthocentre is the meeting point of AB -1 2

and OB ie. (1, 0) sino + cosa, = EJr

51. Ans: (2 Oj
3

=



56. Ans: (-7,11),(3,1)

Sol: Let (o, B) be the pointson x +y =4
The perpendicular distance to
4x+3y-10=0is =1
. Aa+4B-10
e, ——=1%1

V25
Also,a+p =4
Solving for (o, B) the points are
(=7,11), (3, 1).

57. Ans: l
9
Sol: (= 2x + 1
\o )
y =2X
1 EJ
9’9

(0,0)

Area of a parallelogram
=2X

%[x1(y2 —y3)+ X2(Y3 - Y1)+ X3(Y1 - Y2)]

5
58. Ans: ——
V17
Sol: X—4y+7=0
B
11
3x-12y + 11 =0, X—3y—?=0
‘7_1?,1 10
Diameter = ———=—=——++
V42 317
. 5
Radius = ——
317
59. Ans: (-4, -20)

Sol:  The centres are (_—: 3), (6,0)
a2
(6+—j +9=25
2

a2
36 + T+6a+9=25

60.

61.

62.

63.

64.

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

22
45+?+6a=25

a®+24a+80=0
(a+4)(@a+20)=0;a=-4,-20

¥4y —2x-2y+1=0
Let radius be a
The perpendicular distance to
. 4a+3a-12
4x+3y=12is ——=-a
V25
7a-12=-5a
a=1
(x=1)2+(y—-1)>°=1
x2+y2—2x—2y+ 1=0.
12
(5,12)
Dia = 12cm
Difference between the radii is
diameter of the given circle.
(_2! 0)
For parabola y? = —4ax
Focus is (-a,0)
Here x =2
-. Focus is (-2, 0)
y?P—6y—8x—23=0
For a parabola
SP
— =1 =1
PM [ ]
SP? = PM?
SP? = (x + 2) (y-3)°
PM? = - (X + 6)2
(X +6) (x + 2) (y— 3)
|ey —-6y—-8x—23=0
J5
4x2 —8x—y —82y—28 0
4(x —2X) —8y) —-28=0
4(x® +2x+1— 1) —(y? -8y+16-16)-28 = 0
4(x—1)2—4 — (y —4)* +16 -28 = 0
4 (x—1)* ~(y -4)> =16

the



65.

66.

67.

68.

69.

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

(x-1F (y-4F _, Sol:

Sol:

13 13
For an ellipse, c? = a?=p?
13'= 25 = p?
b?=25-13="12

8 Sol:

a®=16;a=4

b?=8;b= 8
1

e= —

V2

Area is maximum when vertex is
at (0, b)

.. maximum area = %2ae><b =8

lp+al = 3
p?+q°+2pq=3
2pq=1;pq=_

(2p —3q) (3p +q)
= 6p° +2pq —9pq —3q°
3

-7
=6-3-7pq=3-7pg= =
Pq Pa=—F—=

Sol:

Right angled isosceles triangle

AB = 2i+j+2k =4+1+4 =3
BC=—i+j—4k =/1+1+16 =18
CA= —i-2j+2k=+1+4+4=3

Triangle is isosceles right
triangle

angled

Sol:
-7

3

70. Ans:

71. Ans:

72. Ans:

73. Ans:

@-1)i+(-31-2)j+(-3-4) k

= i+5j-7k
5=-3\-2
—3A=7
re =L

3
11
2’2
U=5a+6b+7¢C
v=7a-8b+9C
W =23a+20b+5¢C
1|73 - 8b +9c|+m[3a +20b +5¢|
=5a+6b+7C
7/+3m=5; -8/+20m =6 ;

90+5m=7
[:lm;=l
2
a1
a =3, B =5
o) = V32 + 12 =410
ocB=\/%

o B=apcos

= J10x \/gcose:cose=i
V50

|&><E| = afsing = apV1-cos? 0
-9
50

7

O><—

=

= +/50 x

Ja

2 +2k

=4
2 2
=0



= Jlei+2i+eq Sol: sing= —2r2+2P 1
2 .
1 Ja+a+1Ja+14P 3
=§\/4+4+64=\/§ p_5
3
. Ans: (4,-2,-1)
) ) 80. Ans: 1:2
Sol:  Any point on the line
(@A +2, =31 +1,1-2) ) 1-17 2
i,eontheplane x +3y —z+1=0 Sol:  Ratio =— {H}:Z
i.e 2\ +2+3(-3A+1) -(A-2)+1 =0 )
=>A=1 =1:2
Points (4, -2, —1)
81. Ans: X__1=1__y=ﬂ
. Ans: 1 2 4 3
1 Soi: X=1_y-1_z+3
) o y-3 z-1_x+3 y+2 2 - 3
Sol: == x-1 1-y z+3
1 -1 3 2 5 ie _ _
z+1 2 4 3
=5 .
Since lines are perpendicular 82. Ans: —
1x24-1x5+3x P.=0 54
P =1

Sol:  Total no of cases =6°
no: of favourable case = 6!
. Ans: (6v2, 6, 6) =720

-. required probability = 720
Sol:  /x%+y?+22 =12 direction cosin® 6°
cos45°, cos60°, cos60° - i
54
X= rcoso. = 12><L L 6@,
V2 5
1 83. Ans: —
y=rcosB=12><E=6,z=rcos60=6 21
P(x,v,2) > (6v2, 6, 6) Sol: P(A) = %,P(B):%
5
. Ans: 12 P(AB) =
3 21
Sol:  x+2y-2z+5=0 & 2x+4y—4z-16=0 84. Ans: 11
distance = _5-(8 _13 >
V2422422 3 sol: =1 _ 10
12
Ans. o 5 n®-1=120
- ns: = ? n2 =121
n=11
solr X=N_y-1_z-(1)
: > 3 _»o 85. Ans: 11.25 25
x-3 _y-*_2-0 500 —50
1 2 3 Sol: New mean = ax10_
X
4 A1 _5 =11.25
2 -3 -2=0=A= ? 10
1 2 3 NewS.D=T=2.5
. 5 86. Ans: 2011
. Ans: p= 3
Sol: a=2011.5

f(a) = 2011



87. Ans: 0

Sol: lim x_3

X_)S\/X-FS )(\/;+\/_)
xeSJ: ‘x+\/_)

=0
88. Ans: E
2
e +2x+sinx
Sol:  lim ——
x—0 2X
[xe"2 2x+ex2}+cosx
lim 2
x—0 2
_3
2

89. Ans: y=|x-2| +4

Sol: y=|x-2|+4

90. Ans: 0
Sol:  lim (x k) =2k
X—2
2k=2=k=0
91. Ans: y2—1

Sol:  x e"y(y+xd—yj+e"y +
dx

y e’xy(— X % - y] e I
X

dx
= 2sinxcosx
dy
1—y?+ =L =0
y+dx
dy >
Rt SERVE |
dx y
92. Ans: E
2
Sol: y=tan™ XX ) an T+
1+x(x—1)
tan~"(x —1)
dy__ 1 1
dx  1+x2 1+(x-1P
d)/
Ay 1 3
dx ——41=2
x=1 _2+1_2
93. Ans: 1

Sol:

94. Ans:

Sol:

95. Ans:

Sol:

96. Ans:

Sol:

97. Ans:

Sol:

98. Ans:

Sol:

99. Ans:

Sol:

f(x) = —1

[ ()1 =

x=sin(9:u=—2
2

sin”'x
2
du_-1
dv 2

—vZ (1 +2x)

y (x2+x+1) =1
d
d—i = —y? (2x+1)

f
Replace x by f'(x)

¢ b 6f= 1+l "00f

x0 4

1

1 1
Ja Z Jo 2\/_dx
dy
dX by1

X1aY1 1
_\/_
y-yi1= X —X1)
J_

X + _ Y1 + X4 _
Jaxy \/E Joyr Jaxg
il
6
dy _4t-2

dx  2t+3

Lt{f'(4+x):f' (4—x)} _2'(4)

6
2

=3



100.Ans:

Sol:

101.Ans:

Sol:

102.Ans:

Sol:

103.Ans:

Sol:

104.Ans:

Sol:

105.Ans:

Sol:

-2
I _ oy +3ax2
dx

6+6ax at x = 1
2
=6+3a=0=>a=-2

-5

2yd—y=3px2

dx
6=3px4

dy
2pdx 2p
2p=4,p=2
9=8p+q=16+qQ
q=-7,p+q=-5

(0, 5)

x+y:a:>x'=—1
o __ 1
“dy 2x-1
2x—1=1=>x=0
y=5

¥2
4
D?=(a-1?+ ({af
2
dB7) _sa-1)+1-0=
da
a:l,bzi
2 2
ab=L=£
2J2 4
-8, 72]
f(x) = 4x° — 12x
f(x)=0=>x=1or-1
f(-1) =8
f(1) = -8
£(3) = 72.

log |log (logx)| + C

log (logx) =t
J' dx
x(log x)log(log x)
= log |log (logx)| + C

106.Ans:

Sol:

107.Ans:

Sol:

108.Ans:

Sol:

109.Ans:

Sol:

110.Ans:

Sol:

111.Ans:

Sol:

112.Ans:

Sol:

[@j sin”’ (3*)+ C

3" = sint = 3" log 3 dx = cos t dt

1 Jcostdt: 1 sin’1(3x)+C
log3J cost log3

= % [x +logsinx +cos x|]+ C

1J‘ COS X +Sin X + COS X —sin X X
2 Sin X +Cos X

= % [x +loglsin x +cos x|]+ c

%(27+e3x)%+0

27 + ¥ =t

1
%jtgdt=%(27+esx)%+c

-V4-9x2 N

X

C

3x = 2sin®
2 cos 6do

I= — 4—
3 gsinzexzcose

=.3/(=cot0)

' —3V4-9x°

3x

V4-9x2 N

X

+C

C

—e cosecx+C

j e (— cos eox +-3- (- cos ecx )de
dx
=—e *cosec x + C

log|1 + €*sin x|+ C

J‘ex(sinx+cos X) "
1+e*sinx
=log|1 + €“sinx| +C

2

- i
sec 't =—
sec 1z - 7

1 n 7
seC X= —+—=—

4 3

X=2



113.Ans:

Sol:

114.Ans:

Sol:

115.Ans:

Sol:

116.Ans:

Sol:

117.Ans:

Sol:

118.Ans:

Sol:

119.Ans:

2log2-1
Sol:

Ilog(x —2)dx

= llog(x - 2)x]: + [x +2logx — 2”;1 120.Ans:
=4log2-1-2log2
=2log2-1

V21

Sol:

f(c) = 19
c?—2=19,c®=21,c= 21

1
—log3
> J

N =
0 —y
~|g

—

Iogt)$

N= D=

log3

ENGIE]

I=l dx=E
2 4

oSN a

ylog x| =C - %cost

dy, 1 y_sin2x
dx logx x logx
_[pdx

e =log x

y log [x| = jsin2x dx

Cos 2X
-—+
2

C

Xd—y+y=Acosx—Bsinx
dx

d2y
X—5+2
dx?

dy

— +xy=0
dx y

—5Ha=2 ora= _—2
5

y=63x+C

|1 +e hx

.dy=3¢&%*
1+e2

- 363x

y = eSx + C

order 1, degree 2

X2+(y—a)2=r2

2x+2(y—a) j—i=o
_x
dy

dx

y-a=




