SOLUTIONS & ANSWERSFOR KERALA ENGINEERING
ENTRANCE EXAMINATION-2018 - PAPER ||
VERSION —-B1

[MATHEMATICS]

Ans: £(1+i) 3+E:(a+l3)2_20‘5:25—6:£
V2 B o« ap 3 3
a B
. e 10 . = —=1
Sol:  Itis 10(cos45° + isin45°) = ﬁ(lﬂ) B a
equation required is X2 — %x +1=0
Ans: % 3%’ -19x +3=0
1+i
1 1 8. Ans: (_—3 2)
Sol: z=z —=—— 4
—-i—-1 1+i
_ Sol:  Equation is (y — 2)* = x + 1
Ans: 2 -2i ie.Y’=4a Xwhere X=x+1
Y=y-2
Sol:  The expression = (-1 =i)® = (— «/5)3 a=1
. 3Tt 4
cos— +isin— ) 1
4 4 Elfocu5|sx+1=z,y—2:0
_ 3n. . . 31 _
= -22 [COSTHSInTj ie. (73 2)
=2(1-1i)
Ans: 2 9. Ans: 1
4i Sol: x,—» 2018 =>x>0
Sol:  The numberis — =2i; |2i| =2 0 x<2x<3X
2 = f(x). <f(2x) < f(3x)
Ans:  —1 Syl f(2x) < f(3x
flx fix
4T . 4T ; - i f(3x) _
: = _— - = lim 1= lim =
Sol: z=cos 3 isin 3 x-2018"  x-2018 f(x)
) .. T O By squeeze theorem,
=cos| T+ — |+isin T+ — ] f(2x
3 3 lim T(—y:
T x-2018 f(x
=-cos—-isin—
3 3
= —%—ixg = w a cube root of unity 10. Ans:  2f(1) - (1)
192 194 _ 192 194 _ 2 _ 2 _ _f
0z 192+ z 194—30) + go =l+w=-w Sol lim X f(l) f(x) — lim 2X f(l) f (x)
O +z27)y =(-w)'=-1 x-1 x-1 x-1
Ans: —i-3 NE)

11. Ans: 7
Sol: b+ia=i(a—ib)

(b +ia)* =i (a—ib)"*

- i(1-3)=-3—] Sol:  Equationis 4(x —1)* + (y + 2)° = 16

Ans: 3x°—19x+3=0 (x-2P +(Y+2)2 =1

. 2 -
Sol: a,Bareroots of x“ —5x+3=0 16-4 /3
Oa+B=5aB=3 e= 16 2




12.

13.

14.

15.

16.

17.

18.

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

(_41 _1)

Equation is Y? = 4aX
whereY=y+1, X=-x-2

a=2
focusis—x-2=2,y+1=0
ie. (-4,-1)

xz—y2+3x—2y—43:0
D

3

25p+5q+r=-3(4p+2q+r)
37p+11g+4r=0
16p-4q+r=0
64p—-16q +4r=0
27q=27p= I =
p
O If a is the root,
a—-4=-1 =>a=3

1
f(xy) = f(x) f(y)
0 f(x) = x"

f(Q)=4=4=2"=n=2
O f(x) = x°

Dfl:i
2 4

258

Sum of last 30 coefficients = sum of 1%
30 coefficients

) 259 = 258

406

Itis 2[401 (ﬁf.ﬁ#‘ Cy (JE) («/Eﬂ

= 2@2% +8JE)
= 4046

3
4

PAD

ZP
1
—+
2
6+4

BOIC)

1.1 (1 1,1), 1
) s ) i
3 4 (12 8 6]
3_2+3+4 1
12 24 24

24

sum of all coefficients

A)-> PBnC)+P(ANBNC)

19.

20.

21.

22.

23.

24.

25.

26.

27.

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

13_4_3

12 12 4

NA

z1+2,+1
=22

Zl_ZZ+I

1

Itis lim

X - 00

V3
2

ol

sinﬂ-[ =sin lOT[+E = sinE =
3 3 3

(1001)°

2001 is the 1001™ odd no
O required sum = 1001°

—C0S2X

sin® x cos” x

sinX+cos X - sinx+cos X
= sin’X + cos?x = sinx cosx

3 3
+

= 1—lsin 2X
2

y' =—C0S2X

[ 24+ 5,145 1)
12 '

16(x — 2)> - 9(y — 1) = 145

50145 1y

12

. [2415\/145 }
i.e. > 1

Fociarex—2=+

1

1

Thusa®’-2a+1=0=a=1

2.57

Mean = 6

MD:4+3+3+3+3+2 :E
7 7

=257

oz



Sol: ‘~p'=8,'npg'=4

1 1
=>q=—=,p==;n=16
a 2 P 2

16 4

1 2 1
PX=1)="C, | =| ==-=
(x=1) l(lzj

28. Ans: 90

Sol:  The number is *C, — 15 = 90

29. Ans: E
3
Sol: P(MS)=0.4,P(M)=0.6
p(simy = PIMS) _ 2
P(M) 3
1
30. Ans:. —
V2

2
3 9
Sol: (x=1+ 2ly+=>| =1+=-2
=17+ oy 2L

1 1
8 16
1_1
-8 16_1
e 1 2
8
1
e= —
J2
31. Ans: 42

Sol: )" x;=20x10 =200

New sum =200+ (4 + 8 + ..+ ...+ 40)
=200 + 5(4 + 40)

=200 + 220
=420
O §=@=42
1

Sol: STAICN
0
133121 10

132210 }6
Required probability

_9+6+2+2 _19
90 20

33. Ans: a’-b%+2ac=0

34.

35.

36.

37.

38.

39.

. b c
Sol:  sina + cosa = — , sina cosa = —
a a
b? c .
0 —-2-= sin®a + cos®a = 1
a a
b? - 2ac = a?

i.e.a’-b’>+2ac=0

AnNs: %\/7

Sol: area=

Ans: 209

Sol:

oORrNWER

B
1
2
3
4
Required number = °C; x *C3 + °C, x *C;

+ 6C3 X 4C1 + 6C4
= =24+90+80 +15 =209

Ans: 720

Sol: There are 10 distinct letters
O required number = °P; = 720

Ans: 5

Sol:+ 5% =5x25%
=5(26— 1)* = 5[(M(52) + 1]
O remainder is 5

Ans: 1
3

Sol: b®—4ac =0
b cannot be 2 or 3
There are only two cases where roots are
real
Total number of cases = 3! = 6

O required probability = 2.1
6 3
Ans: 3
4
a3+ -7x+9 _ . 3x° 3
Sol: I|m3—= im ===
X0 4AXT+9x -2 X -0 4x 4



46. Ans: 12

40. Ans: —
Sol: mX)) = ;’(?(;0) -(9;(X)
. '(3)=1'(7) g3
Sol: =2%6=12
47. Ans: 4
Sol: ltis @ .00520 -sin20
sin20° cos 20°
_ 4[005(30 +50 )J _ 4cos50 —a
sin40 cos50°
Minimum where y = 2 - x & y = X + 1 meet 48. Ans: H g2
) N 45
e.x+1=2-x
2x=1
“m m* . . .
X :1 Sol: e™ s the probability density
2 X!
1 3 PX=1)=e™m
whenx= = ,y= —
2 2
. . 3 “m m?
O required minimum value = - PX=2)=¢e =
6
=g =™ M
41. Ans: x=2,y=-3 PX=6)=¢ o
m - -
Sol: Equation is x(y + 3) — 2(y.+ 3) = 4 O E-l:>m—2
ie.(x-2)(y+3)=4 6 4
0 Asymptotes are x —2 =0,y +3=0 PX=6)=e? S =_"¢7?
. 6! 45
le.x=2,y=-3
42. Ans:  6x° + 6%log(6)
49. Ans; 1
Sol: f{(x) = 6x° + 6* log6
Sol: The selected numbers can be
43. Ans: NA (1,2)or(2,3)or(3,4)or.... or (19, 20)
63 0 Total number of cases = 19
Sol: X=—=9 Now,
7 . a +b% +a%? = (a—b)? + 2ab + a%h?
D (x-XP 9+16+0+16+9+1+1 = 1+ 2ab +a’b?
n 7 = (ab + 1)°
_ 52 = (2k + 1)% since the product of two
7 consecutive integers is even.
) O va? +b? +a°b? =|2k + 1|, odd integer
44. Ans: m_z O Number of favourable cases = 19
n O Probability = 1
m 2
2 sin? mX (Zj m2 2
Sol:  lim = =— 50. Ans: 3
X=0 5 sin? n n
2
Sol: If‘a’, ‘b’ are the semi axes of the ellipse &
45. Ans: 1 a > b the circle is or radius anab
O required probability = 1-—
. 2X 2 ™
Sol:  lim

; \ = lim -1
x-0x{y1+2x +1) x-01+2x +1 _q1_ 0
a



=1-41-¢? 1 1

Sol: X5 +4||x5-1|=0
’ 8 2
=1- - =
9 3

1
51. Ans: 10 x5=1= x=1
1
4 11 m x5 =-4= x=(-4)°=-1024
Sol: |7 2 6|=0 =>4x(-22)-11 O x=-1024 or1
15 4
22 +mx33=0 ST Anst

=~8-22+3m=0 Sol: b? +ab+1=0,b’~b-a=0
=3m=30 ab+ta+b+1=0=(@+1)(b+1)=0

= m=10 =a=-lorb=-1
a = —1 gives imaginary roots for xX*—x-a=0
52. Ans: 446
58. Ans: 1
Sol: a+b=2i+4j+6k :2(i+2]+3E)
b+ = 8 +12] +16k = 4(2i +3]+ 4k Sol: 1 - 2sinbcos6 =1

i ok » sinecosse = O.
(5+5)><(5+E):—2 3 4 sin 6—c0526:(5|n6—cose) ,
(sin“® + sinB cosB + cos 6)
F n = (sin@—cosh) (1 +0)
-8(i—2j + k) =1.1 =1

O required area =%xsx\/g

= 46 59. Ans. 2
9
53. Ans: -29
1 6
Sol: 0=a2+b2+c2+2(bc+c.a+ab) Sol: 2 5(x2 _6 B}x2
=9+1+16+ 2> b T 3.4
- _ . . 8 2
0 b.c=-13 Required probability = — ==
z . P Y 36 9
T
54. Ans: — 9
3 60. ‘Ans: 2—
10!
Sol: 1:|5|2 +|B|2 _25 B 1 126
Sol: —(2+24 +—j
=1+ 1 - 2cosB 9i 5
Dcosezl:e:E =i_><@
2 3 9i 5
22 2
55. Ans: -9 = 9Ix5 —m

Sol: A-9+2u=0
61. Ans: 3and2

2\ +36+u=0

A +2p=9 Sol: order -3

2A +p=-36 degree —2

BA=-81=>A=-27 9

=18 62. Ans:4
A+pu=-9
2 X2 2
56. Ans: -=1024,1 Sol: 2.“)(' dx = 2[7J

0 0

=2(2-0)=4



63. Ans: n
4

0

Sol: _Jl'(x%;z*-l = (tan"l(x +1))‘fl

=tan1-tan' 0
I
4

64. Ans: 5

Sol: ].f(x):lx =4
= j‘f(x)ix + Ai[f(x)ix =4

2
= jf(x)jx +-1=4
-1

- - tbhx=7

4
0 jf(x)dx =6-7=-1
2
2

0 jf(x)dx =4+1=5
-1

65. Ans:

Sol: J'wex dx

(c+1F
. _ 1 X
= I (X+1)2Je dx
= c = e
= e¥f(x) + C
66. Ans: 1

Sol: 2290 = (16 + 1)°*®
= Remainder =1

67. Ans: 1512

Sol:  Coefficient of x° = 8C; 3°
=1512

68. Ans: 10

33

Sol: 5+§ c0sO—-——sinB6+3
2 2

13 343

—CcosO—-——sinB+3
2

69.

70.

71.

72.

73.

74.

75.

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol;

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Maximum value = C++va’ +b?

,169 27
=3+, |— +—
4 4

f(x) = cosx f'(x) = —sinx
of@)=0

2

. 56 +20 42-10
By section formula )

12
19 8
= | —=,=
3 '3
0
a b+c
1
A:Eb c+a
c a+b
. 1 b+c
:ul c+a =0
1 a+b
bx—-ay=0

Midpoint (a, b) satisfy only bx —ay =0

® | x
+
o<
Il
N

Equation line of line bx + ay = ab
any line parallel to bx +ay = 2ab
passing through (a, b), k = 2ab
= i +X = 2

a b

(8.8)

1 2a a
Area = E a 2a =18
a a

=—a’1 2 1=18



= %az(l):18

—a’=36
Oa=%x6

O centroid (ﬂ,ﬂj =(8, 8)
3 3

76. Ans: _—lE
4 4
2 1
Sol: 3 -2 =15
a a+3
2(-2—-a-3)-1(3—-a)+1(3a+9+2a)
=15
-10-2a-3+a+b5a+9=15
da—-4=15
4da=+25+4=9o0or-2
-1

—a=14 or —
4

vertex is (a, a + 3)
= __1’__1+3 = ;l’E
4 4 4 4
77. Ans: 1

Sol:  For pair of straight line
abc + 2fgh — af* — bg® = ch®= 0
=1+0-f-g°=0
>FP+g?=1

78. Ans: i
25
25
2 _ —=-4
Sol: tam9:2 h” -ab = 4
a+b 1+4
zﬂ
=_\2)_3
5 5
tan? = —
25

79. Ans: x=3,y=1,z=2

Sol: 3=2x+y-2z
2=—xX+3y—-2+z
-5=x+-2y-3z
back substitution

80. Ans: ﬁ—_l
V2
Sol:  sin(45 - 30°)

22

81. Ans:

82.

83.

84.

85.

86.

87.

Sol:

i +2j+ 2k

[axb]" =faf” o ~(a. bF
la x b|? = 169. 25 — 900

lax b| = \3325 = %\/133
- 5133

Ans: 41
Sol: %P, :%Pr.3=30800: 1
56!
56-r-6) _
=2 =30800
(54-r-3)
51-r=10
41 =7
Ans: Jg i
Sol: 2x—-y+4=0
2X=y—-1=0
-1-4
s
4+1 5
Ans: 27
Sol: 'Co+2.7Ci+2'Cz+'Cr+27C,
1+14+70+1+42
=128=2’
Ans: =19
Sol:  (1-3x+7x) (1-x)"*
coefficient of x
1(=*Cyx) + —3x (**Co x°)
= -16x —3x = —=19x
Ans: X*+y’—4x—-4y—-5=0
Sol:
4, 5)
r=+v4+9




x—h)Z+(y— k)?=r’
(x—2)°+(y—-2)°=13
Xo—Ax+4+y* — 4y +4=13
X2 +y*—4x—4y—-5=0

88. Ans: (3,2,0)

Sol: Let P(x, y, 0) be a point on xy plane
P(x,y,0) A=(2,0,3)
B=(0,3,2)
C=(0,0,1)
PA>=(2—-x)*+y*+9
PB’=x’+ (3-y)*+4 PA*=PB’=PC?
PC’=x"+y +1
(2-x2+9=x*+1(PA*=PC?
4+x°—4x+9=x" +1-13 (PA’ = PB?
—4x =-12 -6y =-12
y=2
x=3

89. Ans: 3

Sol: f(1)=2 andf(0)=1
f(x +y) = f(x) f(y) gives f(x)=2"

n
O Zf(a+k)=16(2”—1)
k=1
= 22ty a2 sy 422t
=16 (2"=1)
=222+2°+...+2")=16(2"= 1)

n _
=2° 2{22—11} = 16(2” —1)

=22t 2" -1)=16(2"-1)
022"1=16
=a+l=4=a=3

90. Ans: 9
Sol: "Ci.1=36——(1)
"C,=84 2
"Cri1=126 ——(3)
(i) =3n-10r=-3———(4)
%: 2n-5r=3——(5)

Solving (4) and (5)
n=9

91. Ans: 2

Sol:  f(x) = f(x*) OxO (-1, 1)
= f(x) is a constant

1
0 f(x) = =0Ox
() >
D4f1 :4><l:2
4 2
92. Ans: O

2. (2
Sol: lim XY~ -1

X — 00 ’X2+1+ X2_1

2

= lim

0 x 1+i2+ \/1—12
X

X

93. Ans: 5

Sol: f'(1)= Iimw
x-0 h

= lim {5 —@}

x-0
O limit exist = f(1) = 0
=f'(1)=5

94. Ans: 2

=0

Sol: f(x)=0= 6x°—30x+36=0
=6(Xx*—5x+6)=0

=x=3,2
=f'‘X)<0atx=2
0 Maximum at x = 2

95. Ans:

Sol: If(x) cos xd = @+ C

= f(x) = sinx + C
f(E] =1+C
2

96. " Ans: n(\/E—l), 1t

V2 +1
3n
4 X
Sol: | = I—,dx
1+sinx
n
4
3n 3n
4 m—X 4 - X
Also | = I - dx = I -
1+S|n(n—x) 1+sinx
I I
4 4
3n 3n
4 4 .
Tt 1-sinx
21 = Il - =nI > dx
+
ki Sin X n COS“ X
4 4
3n

2

=Tt (sec X —sec xtan x

NI

3m
= ntan x - sec x]];‘
4

ix



= r{(tan 371-[ —tan EJ - (sec 371-[ -sec EH ('z‘ (E 2113 ;3(:;;)13 0,28
- - s
”l‘2+2\/_J=2"(\/5‘1) = (<2)2] {j_ﬁ}
Ol= n{ﬁ —1) z 2
ﬁ

Real part = (-2)*3 x

Tt

97. Ans: n 2
4
102.Ans: _—1
o 2
2 sinx
sol: 1= stinf+zcosxdx (1) ey (0
0 Sol: lim —(—J
b x-0 x2 0
2 gcosx Applying L- Hospitals rule
IZI sinx cosxdx @ _1-e*(0
2 +2 lim —
) °+ @ x-0 2x \0
Applying L- Hospital's rule again
2 _o-eX -1
= 21= fu T
0
2|:L[ Sin X —cos X
2 103. Ans:. —————+C
=Tt sin 2x
4 . .
Sol: J'(sm X +C0Ss x)(2 —sin 2X)dx
98. Ans: 0 sin? 2x
_ (sinx+cosx)[1+(1—sin2x)]
. \/_d —J. . ; dx
Ism tat [1- (1-sin2x]
T _0
Sol: im| 22— || =—
X -0 X2 0
(sinx+cosx 1+ sin” x+cos® X_ dx
—2sinXcos X
sinx. 2x L 2 dx
lim (—'j:o [1 (sm2x+coszx Zsmxcosx
X0 2X
_ (S|nx+cosx Il+ smx—cos x) ]dx
T N I . 2
99. Ans: " 1 (sinx -cos )
2
= Ilﬂ t, where t = sinx — cosx
i F 1-cos2x
Sol: Area= Isinz xdx = J.[—jdx
2
R
2

2

Tt .

— S(. units _

4 :J-L+ 2t d[:_1+ 1 +C
(1+1)? (g_tz)i 1+t 1-12

100.Ans: y" =2y"+2y =0 .
t sin X —cos X

= +C= - +C
Sol:  The solutionisy” =2y’ +2y =0 1-12 1—(S|nx—cos x)
_ smx.—;:osx+C
101. Ans: NA sinex
104.Ans: T. (2?+]+2E)=
. I 1.3 LT
Sol: |—«/§:|[1+|«/§]:2|—+ I _ -
2 ol m=-—2tI*2K L7, 7.0k)

2 : == -
2,42 2
= -2i of V2ialT2



Equationis r. n=d

7. pi+j+2k)=15

105.Ans: tan A

A+B . A-B
2cos sin 2
Sol: sinA-sinB _ A+|§ s
cosA+cosB 2c0s cos
2
= tan——
106. Ans: —16x
Sol:  x = Acos4t + Bsin4t
(:i_)t( = -4A sin 4t + 4B cos 4t
2
d—; =-16A cos 4t =16B sin 4t
dt
= -16X
n
107. Ans:
n+1
n
Sol Am= Cot'Cit.. +Cp _ 2
n+l n+1
108.Ans: E
Sol:  Variance of first 20 natural number is
x2 -1
12
_20°-1_399
12 12
133
4
109. Ans: 90
Sol:  number of elementin S =10 x9 =90
110. Ans: i
12
Sol: S = {Ha, Hz, Hs, Ha, Hs, He, Ty, T2, T3, T4, Ts,
Te}
P(coin shows head and die show 3)
-1
12
111. Ans: 4

Sol:

112. Ans.

Sol:

113. Ans:

Sol:

114. Ans:

Sol:

Al =

w +— O
BN e
B oW N

=8-10=-2
A11:2—3:—l
A22:0—6:—6
A33:0—l:—1

A
2

N | =

O diagonal element of A™ are

+—+—=4

N | =
N | o
N |

sum =

2,7

x 3 7
f(x)=2 x 2/=0
7 6 X
Ri - Ri+ R+ R3
X+9 x+9 x+9
2 X 2 |=0
7 6 X

X+9

~N N B
D X =
X N B
1
o

Co- C2-C,C3 - C3-Cy
1 0 0

X+92 x-2 0 |=0

7 1 X=T7

S>X+r9Y) X-2)(x=7)=0
=>X=-9,2,7

—2;-14

1
[1x]]2
1

(6]

w o1 W

N P N

X N
1
o

7 +2x
[1 X ]] 12 +x
21+2x
:[7x+2x+12x+x2+21+2x]
= [x* + 16x + 28]
O0x*+16x+28=0
X =-2;-14

N |-

=0-1(1-9)+2(1-6)

N =



-1 T L
> X= E 2 2
IA(x)dx = I—sinxcosx dx =
115. Ans: -11 0 0
n
2
X 2 X -
2 2 4 Jsiandx
Sol:  |x® x 6| =x(6x-6x)-2|6x“ —6X 2 5
X X 6 -
+ X0 = x°) = l(cos 2x)2
= 0-12¢ + 12x + x* = x® 4

=x —x® - 12¢% + 12x _1lyg=t
zax*+bxC+ex +dx+e 2 >
O5a+4b+3c+2d+e
=5-4-36+24+0
=—40+29=-11 119. Ans: 5x+ 6y +2z-23=0
116. Ans: 0 \oly-2 2-3
1 a btc Sol:  Equationis | -2 2 -1(=0
Sol: [1 b c+a 4 -3 -1
1 c a+b xX-1)(-2-3)-(y—-2)(2+4)+(z-3)
6-8)=0
1 a a+b+c -bx+5-6y+12-2z+6=0
=1 b a+b+c|C3 - C3+C, -5x—-6y—-2z+23=0
5x+6y+2z-23=0
1 ¢ a+b+c
1 a 120. Ans:. 50(507)
=(a+b+c) |1 b =0
1 ¢ Sol: th=5n+1
t1=6
117. Ans: 0 t100=5(])-éo
Si00 = —— [6 + 501] =50(507)
1 1 1 2
Sol: f)=(x—-1) [2x x-1 x
33X xX—-2 X
1 0 0 e b _c
=(x-1) 2x —(x+1) x| 2T 21
C3—>C3—Cl
3X —2(x+1) -2X
1 0 O
=x-1)(x+1)x |2x -1 -1/=0
3x -2 -2
O f(50)=0
118. Ans: -
2
Sol:  A(x)
0 cosx 1-cosx
=10 cosx 1+sinx_lcost1HC1—C2—C3
-1 sinx 1

= (-1) [cosx (1+sinx — cosx)—cosx(1 — cosx)]
=(~1) [cosx+ SINXCOSX — COS°X —COSX+ COS°X]
= —SinxXcosx



