SOLUTIONS & ANSWERS FOR KERALA ENGINEERING
ENTRANCE EXAMINATION-2010 — PAPER I
VERSION - B1

[MATHEMATICS]

ans: 14l =Y=0,X=-3
’ a |z] = V9+0 =3.
aa® 11 1
Sol: =a 9. Ans: | =4+
a+l 1 7 Zn
=>a=1+ —.
a Sol:  |zg+zp+.tzp| = (7 425+ 47,
Ans: 4 10. Ans: i
Sol: alb=5
a W +i+i3] .
= =5 Sol: - - =i
a+b NEY NG
__a b _
abb+bDa= a+b+a+b r - 11. Ans: 2cos26.

=b0a=1-alb=1-5=-4. Y N
Sol:  (cosb +isinB)” + (cosB — isinB)

Ans: {(z, b), (y, b), (a, d)} = 2c0s26.
Sol:  Conceptual. The first element of (a, d) is 12. Ans: \/E

not from A.
Ans: [6, 24] Sol:  |z1z] = 2|25 -
Sol:  -1<log, X< 13. Ans: a=3.

12
i _ox_, so:  [2J6f ~8a=0
2 12
=>6<sx<24 14. Ans: a+b=31

= domain = [6, 24]

- o 32

2 _
Sol:  (gof) () = [X* -1+ 1)° =2 -6x+29=0
=x", —a+b=31

. 2 _
Ans: (A-B)O (B-A). 15. Ans: b°-4c=1

Sol: Ifaanda+1aretheroots,2a+1=b

Sol:  Conceptual. Itis clearly (A-B) O (B - A). and a(a + 1) =

Ans: -120. b-1yb+1)_.
2 2
Sol:  x+iy=(2+3i)° = b*-4c=1.
=-46 +9i
=Xx=-46,y=9 16. Ans: acx’ —bx +1=0
= 3x + 2y = -120.
Ans: 3 Sol: 0(+B=—E,0(B:E
a a
Sol: z=x+1iy Sum = 1 + 1
= (x+3%+(y-1°=1and ao+b ap+b
y _ ala+p)+2p

X aap +ab(o +B)+b?



b 24. Ans: 8.
ac

. a+2 _
Product = 1 Sol: 5 -J2a =1
ac

at2 _ _
x2—£x+i=0 = > -1=+2a
ac ac 2 _
= acx® —bx + 1 =0. —a’ =8
=a=8.
17. Ans: 1land -2 25. Ans: 8. (6(33)
Sol: LEtaa+atTd b 29 the roots Sol:  The middle term is the fourth term.
= == T4a="Cs.X . (2y)
ab=b . =8.(°Cy). ><3yy3
= a =1 and b = -2 (from options) O coefficient = 8. (°Cs)
18. Ans: p’-4q 26. Ans: 7
Sol: a+p =2—p; af = 9 Sol:  Given "C4, "C», "Cz are in A.P
(a=PB)"=(a+p)" - 4B nh-1) _  nlh-1)n-2)
—n2_ = 2. =n+
=p° -4q.
10 Ans: 15 =>n’-9n+14=0=(n-1)(n-2)=0

= n =7 from options.

Sol:  Given, n(n +1) =240 =15 x 16

L 27. Ans: 72
comparing; n =15.

Sol:  There are 5 places, out of which the first
can be filled in 3 ways. The remaining
four places are filled in 4! = 24 ways
Sol:  sum= (\/E+\/§)—(\/1_1+\/E)+ O Total number of integers =3 x 24 = 72.

(x/E+\/E) + ... +

20. Ans: -8

28. Ans: 3
(/20 + Vi8 |yizi~ izo)
= V9 -4121=3-11=-8. Sol:  (a? - 6a+11)!%= 2
= a*-6a+11=2
6a+ 11 =2

21. Ans: 3 a2 6a+9=0

Sol: a1 +app+aiz=141 = a=3,0ra=3.

and ap1 + agy + azz = 261
= 3a + 33d = 141 and 3a + 63d = 261 29. Ans: 41

=a=3.
Sol:  *P,.6:%Pr43=30800: 1

55x56 (51-r) _ 30800

22. Ans: tan_l( S-S J = (5o_r) 54! 1
1+a,a,
=>r=41
Sol:  tant A~y +tan? ag=ay |, 30. Ans: 132
1+a,a, 1+ayag " "
Sol:  Required difference = ""Cs — ""C4
........ + tan Y 2n 81 = 462 - 330
1+a,_qa, =132,
= tan"ta, -tan"ta; + ...+ tan""an - 31 Ans: 4
tan an_1
=tan™ a, - tan”'as » 1 [7 2
Sol: A=
~ tanlBn @ :tan—l[ 5n—5J 7X+6|-3 X
l+aga, l+apy = 7x+6=34
= Xx=4.
23. Ans: 702.
32. Ans: 21.

Sol: 12+19+ ..... + 96

Sol:  Togetaog, putx=0
:%[12+96]:702. get 8o, P



33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

0 -1 3
a=|1 2 -3 =21
-3 4 0
Ans:  2(15!) (16!) (17!)

Sol:  2n!(n+ 1) (n+2)!
= 2(15!) (16!) (17Y).

Ans:  |AJA

Sol: adj(adj A) = |A|" °A
= |AJA.

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

Sol: x-y-z=0,-y+z=5andz=3
=y=-2andx=1.

Ans: BtA™

Sol: (AB)'=B'A™.

Ans: (-0, =11) 0 (3, )

Sol: x+11>0andx=-3>0
orx+11<0andx-3<0
= x>-11and x> 3
orx<-llandx<3=x>3o0rx<-11
= (=00, =11) 0 (3, ).

Ans: 8<t+1<13

Sol: 21 <3t<36
=7<t<12
=8<t+1<13.

Ans: 7 is greater than 4 and Paris is not

in France

Sol: ~(pOq@)=~p0O~q
= 7 is greater than 4 and Paris is not
in France.
Ans: p0O(qdr)

Sol: S(p,q,n=~[pOq0Or]
S(=p, ~q, ~1) =~[~p O~q O~r]
=[p O(q 0Nl

Ans: ~p.

Sol:  Using truth table, the given expression is
logically equivalent to ~p.

2sina

Jcos 2a

. a+b a-b _ 2b
Sol: - =
a-b a+b \/az_bz

Ans:

43. Ans:

Sol:

44. Ans:

Sol:

45. Ans:

Sol:

46. Ans:

Sol:

b

_ 25 __ 2tana
’1_[bJ2 Vi-tan? a
a
_ 2sina _ 2sina

\/cos2 a-sinfa Vcos2a

x=1
tan™} X+2;X_2 —tantl,
1-x“ -4 2
x+2)(x-2)<1

2X2:£,X2<5

5-x

=X +4x-5=0

=>x=-51

63

65

. 4 3
sina = —=cosa =—
5 5

-12 . 5

cos(a +PB)= —=sinla +B)=—

@+p) 13 ( B) 13
-12

cosa cosPB - sina sin = —
13

sSina Cosp — cosa sinp = —
P g 13

substituting the values and solving,

. 63
sinB=—.
R 65

Number of solutions in (0,2Tr) is 3.

1 - 2sin®0 = sin®
= 2sin’0+sinB-1=0
= sin6=-1, l

2
3
71

5n

=0= —.
6

ol

sint242tantt
5 3

—tant2 +tan 1L s an?
3 3

W

_ a1
tan"13 +tan 13

3+t

tan™! 3_T .
2




47.

48.

49.

50.

51.

52.

53. Ans:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Sol:

J3

tan60 = /3 = tan(40 + 20)
_ tan40+tan20
1-tan40tan 20

= tan40 + tan20 + «/§tan 40tan 20 = \/5 .

21

3

f(6) = 4 — sin36
period of sinB = 21t

= period of sin36 = 2—; .

Tt

12
. 1 . 1 LT
SiNX COSX = — = sin2x = — =sin—
4 2 6

= 2X =

ol

i
= X=—u

12
_I
4

€c0s4095° = cos135° = -

0 sin'l(—%] = —E.

1
V2

-6, 8
(x-17%+(2-3°=(@2+5) +@3-27°
= (x-1)?=49

=X-1=4%7

= X =8, —6.

8

The circle is (x — 4) (x + 2) +
y-Ny+1)=0

=x+y"-2x-6y-15=0

The points A and B are given by putting

y=0

=x-2x-15=0

=x=-3,5

= AB =8.

V3,3

4=x"+1
:x2:3:>x:t\/§.

54.

55.

56.

57.

58.

59.

60.

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

N | w

Area = 1
2

N | w

SQ. units..

o 0N
~N OoN

rla-p)
Pq

Substituting (a, 0) and (0, b) in the line,

a= L'b:__r
p q
O a+b:L—L:r(q_p)
P qg pq
y=x+1

A ABC is right angled at B and BC is
parallel to the x-axis. Also, bisector must
pass through B.

So only option which satisfies these
conditionsisy = x + 1.

XcosB - ysinB = acos26.

X y _

——+t——=a

cosB sin®

= XxsinB + ycos6 = asinb cosO

= required line is xcos® — ysind = k

= since it passes through (acos’8, asin’e),
k = acos20 = xcos6 - ysind = acos26.

—Zorl.
2

Slope of 3x-y=-5ism; =3
mp—my|_
1+ m1m2

tan@ = 1

4x-3y-3=0

Parallel to given lines only possible
options are (C) or (D) or (E).
Distance from (-1, =4) = 1 unitis
satisfied by 4x -3y -3 =0.

x2+y2—2hx—2ky+h2:0
radius = k, centre = (h, k)

equation is (x — h)> + (y — k) = k
= x> +y? - 2hx - 2ky + h? = 0.



- -5
61. Ans: P[ﬁ ij cos6 = 3

13 '13
R Rl
Sol: ] 6 P 7 axb| =|a| |b| (1 -cos’®)
Ci (-7, 3) C, (5,-2)
-19 9 - 25
P 9 =25x36 | 1-2-
13 '13
=25x11
62. Ans: 2x-3y=-13 axb| =511
Sol:  xxg +yy; = Xi? + y12
-2x + 3y = (-2)° + 3° 69. Ans: 5
2x -3y =-13 FANS:
- - —-\2
63. Ans: ZxE Sol: ‘(B+q)+(a+r)+G+pl =100
- - 4_10 _
Sol: Mid point of segment (4, 0) and (0, 4) is ‘p+q+r‘ =5
(2, 2). Distance from (0, 0) to (2, 2) = 2x/§
70. Ans: ba
64. Ans: (9, 6J§) .
Sol:  Let the sides of cube be along the axes.
Sol: y*=12x Diagonals have D.C's |-, -1 0
focus (3, 0) g ' 2 2
focal distance = 12 1 1 11
Point (9,643 ——,0,——| and | 0, —,—
b.ov3) (fz JE] [ 7z
15
65. Ans: — O Adding; resultant = a. 9+E+§
17 2 2
=5a
Sol: 2a:£><2b:>b=ia A
8 17 71. Ans: 2(2i—j—2k)
, o, a2- %% g2
Q2o a7 —b% 289 Sol: By back substitution.
a? a?
o e 15 72. Ans: -1
17
2 1 4
66. Ans: 9 Sol: 4 -2 3[=0
2 -3 -A

Sot m%)i(lrrr?uunr?gﬁ:f 2(2A +9) —1(-4\ - 6) + 4(-12 + 4) =0
| = AN+18+4M+6-32=0
Total =9 8A_B=0:h=1

67. Ans: 8

[ERY

73. Ans: = (7? +3]+ 4|2)

a1

Sol: 7x*-9y* =63

2 2 _
XY -, a=3 Sol:
9 7 >(/I;)/B(zl 31 _1)
2 3
- 4
Eccentricity = 3
Foci's are (4, 0), (-4, 0). AL, -1, 2)
Distance = 8 7 3 4
p 5’55
68. Ans: 5@
74. Ans: 6
Sol: ;.6: ; Bcose




75.

76.

77.

78.

79.

80.

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

Ans:

Sol:

(i + ] + 2&)[mj =2

\/m2 +13

+
m8:2

\/m2+13
=3m?’-16m-12=0

—m=22 m=6

2x+ 3y +6z=18

5:3'222,221
3 3 3
a=9,b=6,c=3
£+X+£:1
9 6 3
2x+ 3y + 6z =18
3
2
1
X—-—
3)_y-3.z-1
2b -1 a
3
3><23—b+1><—1+2a:6
2b+2a=1
a+b:1
2
3a+3b:§
2

Xx-3 _y-0_1z+4
2 -3 5

The line parallel is
M= (—f+]—|2)+t(—?—2]+4l2)

The given plane is

F=2i-7]-ak +sfi + 2] =R+ 1ff + 2] - 4K)

Vector along normal to plane
= 42 -3j+9k

2
Point on the line (2, 2, -1)
+ - -
O Distance = 2+4-2-10
Vi+4+4
= E =2
3

20x + 23y + 26z = 69

X+y+z-6+A2x+3y+4z+5)=0

81. Ans:

Sol:

82. Ans:

Sol:

83. Ans:

Sol:

84. Ans:

Sol:

85. Ans:

Sol:

86. Ans:

Sol:

87. Ans:

14)\:3;)\:i
14

Equation of the plane is

1+£ X + 1+i y + 1+E z
14 14 14

8x+y-5z2=7

Points (1, -1, 0) and (0, 2, -1) in the plane

ax-1)+by+1)+c2=0
-a+3b-c=0

2a-b+3c=0
a_b_c
8 1 -5

Equationis 8x+y-5z2=7

r=(-+3k)rali+ 25 k)

x-1_y--1_2z-3
3 2 -1

m+4
Given7a+21=7m

a+3=m=a=m-3
= Required AM=m+4

16

Mean =5 Variance =0

2
0‘2 = 1 inz _[&J
n n

= 1%400-52= 400 = 25 n
n
n=16
2
7
13 1
PAOB)= == P(B)= =
( ) 1 (B) 3
13
P(A) + P(B) = ==
(A) + P(B) 1
2
P(A) = =
(A) -
500



Sol:

88. Ans:

Sol:

89. Ans:

Sol:

90. Ans:

Sol:

91. Ans:

Sol:

92. Ans:

Sol:

f(x +y) = f(x) + f(y)
f(2) =f(1) + f(1) = 10
f(3) = f(2) + f(1) = 15
etc.

f(100) =5+ 99 x 5
=5 x 100 = 500

a=3

xW1+x +4/1-x -1

Lt

x-0 (1+x)=1-x

2

9

Lt 3x* +2x3 = 3x* + 4x?

x-w (3x2 -4)3x+2)
- L §x3+4x2
x—w (3x2 ~ 4)3x +2)

<245)
= Lt X

o)
X X

=2
9
2(Iogx+1)
(Iogx+2)2
¥ = @2*-¥)
y logx = 2(x —y)
y(logx+2)=2x>y= _x
logx +2

dy _ 2(Iog X+ 1)
dx  (logx+2)

-1

2Jx/1-x
siny = vJ1-x

93. Ans:

Sol:

94. Ans:

Sol:

95. Ans:

Sol:

96. Ans:

Sol:

97. Ans:

Sol:

cos 'y dy -1
dx  241-x

dy_ 1

dx  2JxV1-x

u=sin" (2x«11—x2j s v=sin™ (3x - 4x%)

X =sin A ﬂ= 3
dx 1-x2

du__ 2

dx 1-x2

du_2

dav 3

0

y = tan"*x + sec™*x + cot™*x + cosec*x
d

_y =0

dx

-3

fX)=|x-2|+|x+1] -x
x<-1fx)=—-(n-2)-(n+1)-x
=-3x+1

f(-10) = -3

-1

x=a (1 +cosB) y=a(d+sinb)

d_X = -a sin@ ﬂ =a(l + cosh)
de de

ﬂ: —coto

dx 2

dzy +cosecze 1 -1

dx? 2 2 asin®
2 _

0= E d_Z:_l
dx

_1

2




98. Ans:

Sol:

99. Ans:

Sol:

100.Ans:

Sol:

101. Ans:

Sol:

y=e™+x, y = 2e™+ 2x
y'atx=0is equal to 2

O slope of normal = —%

Oy-1= —%(X)22y—2:—x
X+2y-2=0
0 distance =

2
75

f(x) = x(x - 1)° = x> =2 + x
f(x) = 3x° —4x +1
o - 10)-1a)

b-a
3c?-4c+1= f(2 —f(O)
2-0
_ 2_021
2_

tan 3
4

Y=X2 yz—x:O

y =2x 2yy’—1=o,y'=i
2y
At (1, 1)
y' =2 andy’—i
2
2-2| ,
tand = 2/ -° g=tant2
1+1| 4 4

102.Ans:

Sol:

103. Ans:

Sol:

104. Ans:

Sol:

105. Ans:

Sol:

106. Ans:

Sol:

107. Ans:

Sol:

750 cm®/sec.

E =10 cm/sec

dt
v=a’

v :3a2E =3x52x10

dt dt

=750 cm°/sec.
7

fx)=13-x+7

Vertex = (3, 7)
Minimum value 7.

0.1%

A=
logA = logm + 2logr
%xmo =2£x100
A r
=2x0.05
= 0.1%.

X+2=A(4x+6)+B

AA=1 . A= L
4

opP=

NG

(x+2)10 _(x+2)8 iC
10 8

J. (x + 1)(x + 2)7 (x + 3)dx
= j [(x + 2)2 —llx + 2]7dx
[locv2P ~Gr2T s

_ (x +2)t° _(x+2)8 ic.
10 8

J.(X2+l X+1dx

x+1=t dx=2tdt
x=t-1 xX+1=t"-28+2

2 J.(t6 -2th + 2t2}1t

7 5 3
S L L
7 "5 73



108.Ans:

Sol:

109. Ans:

Sol:

110. Ans:

Sol:

111. Ans:

Sol:

112. Ans:

Sol:

log ‘1+ xe*|+C.

J’ 1+x
x+e™*
= log ‘1+ xe*

%{Iog(x +W)T +C

X X
xe” +e
dx:I < dx

xe” +1

+C.

Sol:

Put Iog(x +1+x2 ) =t

dt = dx

1+x2

J’tdt——+C——{Iog[x+\/Eﬂ2+C.

4%F“+ €”—4+C
=X
J' dx :Ie g , Put u=ge™
Vi-ex ¥ e
du = —-e™dx
j_ du = —|og[e_X +ye —l} +C
2 _
uc -1
114. Ans;
lo ;+C
X +CO0S X
Sol:
J'x+cosx—x+xsinx
dx
x(x+cos x)
J' X+COSX x(l—sinx) dx
x(x+cosx) x(x+cosx) 115. Ans:
_ J[l_[ 1-sinx de
X (Xx+cosx
= logx - log(x+ cosx) + C
Sol:
=log ———+C.
X +COS X
L
6
.[ 2xdx
tanx
0
sin"15 =t = sint =X
2 2 116. Ans:
= dx = 2cos tdt
Sol:

113. Ans:

2t cot tdt

U
—
N
|
x
‘I\)X
1l
O t— |

o

¢ t

[
tant

0

-2, OW

ZWXTM( x+3x+2 Jix

-1

37t 2
= il:(x+2)2} + X
3 ) 2

%[(mz)%}2

-1

= 25 units
> q .
m+n.
a
J. dx .[f dx+j 2a—xdx)
0
=m+n
100
jf(_ x)dx
-100
100 -100
I (= x)dx = I fy)(-dy)
-100 100
100
= I (y)dy
-100
100
= J-f(— x)dx
-100
0
(exs + e_x3)(ex —e_x) is an odd

function.



117. Ans: y logy = tanx %
X

Sol: y= easin><

e ldy _
logy =asinx = ——— =acosx
y dx

dx sinx
dy
= ylogy= —=tanx.
dx
118. Ans: e*
Sol: ﬂ+1+_x =
dx X

j(hijdx

=1F=¢ '\ X/ =gXtoox
=xe"

O I. F of given differential equation is e*.

119. Ans: 3,1

3 2
Sol: y—xﬂ =B dy +b?
dx dx

degree is 3 and order is 1.

120. Ans: x+e **N=C

Sol: x+y=z= £=1+ﬂ
dx dx

substituting,

= e ?dz =dx
=-e’=x+k
=-e*V=x+k
Sx+e®=C



