KARNATAKA COMMON ENTRANCE EXAMINATION
MATHS SAMPLE PAPER

1. If sin ~'ais the acute angle between the curves ¥ + y* = 4x and x* + y* = 8 at (2, 2), then

a =
1 3
(1)1 (2)0 (3) = (4) —
12 2
Ans: (3)
Slope of first curve m; = 0 ; slope of second curve m; = -1 therefore angle is 45°

A =sin4s5° = L
N

2. The maximum area of a rectangle that can be inscribed in a circle of radius 2 units is

(1) 8m sq. units (2) 4 sq. units (3) 5 sq. units (4) 8 5q. units
Ans: (4)
r = 2; maximum rectangle is a square with each sidea= 2r=2 2

therefore area = a* = 8

3. If the length of the sub-tangent at any point to the curve xy" = a is proportional to the
abscissa, then 'n’ is

(1) any non-zero real number (2) 2
(3) -2 (4)a
Ans: (1)
Differentiating xy" = a we get y‘ =¥ ST=-nx sinceitis proportional to x n can be any
nx
non-zero real number.
»cos™ ! x ]
4. |—d><, n=0is
Y sin™t x
cot” x —cot™t x - cot" x cot™ 1 x
(1) —S8 B T (3) —— @ =
Ans: (3)
. n-1 _ n
Given integral can be expressed as | Co_t X4 = cot_ x
TSNt X n
- N X
| (x l)re:3 o
¢ (x+1)
X x X ¥
(1) = - (3) - (4) X2
x+1 (x +1)° (x +1)3 (x+1)
Ans: (2)

{x—1—2)e"d _ [ ax 1 2 d e*
[ (x +1)* N '|e|:[x+1}: (x+1]3}x



xf2 zf2
6. Ifl; = J'x.sinxdx and I» = | x . cos x dx, then which one of the following is true?
0 0
(1)L=1I ()L +L=0 (3) L = g.lz (4) 11+12=g
Ans: (4)
wf2
I; = fx.sinxdx=—xcosx+s'|n><|g=1
1]
w2 /2
_ — ; - [ _r _
L = j'xcosxclx X sin x Jsmx J -3 1
1] 4]
L+L,==I
TR
7.  The value of Imdx is
_1 x
(1)0 (2)1 (3) 2 (4) 3
Ans: (2)
Tlx| HEd Tl
jiclx= J'idx+ J'Lclx
-1 X -1 x 1 X
2
=0+ [ldx|=2-1=1
1
= 4
8. _COs X dx =
icas4x+sin4x
1) X oy = NI 4
(1) @ 2 (3) (4) 7
Ans: (2)
el
TLW:QJ’&M:;‘E] _x
0r:(:-s“)-:+sir'|‘1x Dcos4x+sin4x 4 2

|'/)C \
9. The area bounded by the curve y = Sil'il.\ 3 J , ¥-axis and lines x = 0 and x = 3n is

(1)9 (2) 0 (3)6 (4)3
Ans: (3)
Put % = t given integral
n

=3[sintdt=3(2) =6
2

10. The general solution of the differential equation [1-xy? .dx =y . dx + x . dy is

(1) sin (xy) = x + C (2) sin " Y(xy) + x =
(3) sin (x + ¢) = xy (4) sin (xy) + x=c¢



Ans: (3)
Put xy =z

Diff. equation is v'rl—z: dx =dz = = dx integral

V1-2°
sinfz=x+c
z = sin (x + ¢)
Xy = sin (x + c)

11. If 'm" and 'n" are the order and degree of the differential equation

Y3
(yIhe + 4 . % + y!!l = sin x, then
Y

(1)m=3,n=5 (2)m=3,n=1 (3)m=3,n=3 (4) m
Ans: (4)

Multiply by y'”

Order = 3 degree = 2

12. If = - ,thensinA +tanlB + sec® C =

XT+ X

(x+1)* A LBx+C
X 2

X< +1
(1}% (2)

Ans: (4)
Multiply by x* + x
(x +1)*=A(x*+ 1)+ (Bx + C) x
Compare coefficient - A=1 B=0 C=2

(3) 0 (4) >

| =

sin 1 + tan! 0 + secfinan

13. The sum of the series, —— .2 + 2 22+ 3 3%, . tO &N terms is
23 3.4 4.5

2n+1 on+l a0+l 2n+1

+1 (2) -1 (3)

(1)
n+2 n+2 n+2 n+2
Ans: (2)
Checking with options Putting n = 2
1 2

S; = = + = = 1 satisfies only
3 3

14. If the roots of the equation x®> + ax® + bx + c = 0 are in A.P., then 2a® - 9ah =

(1) 9¢ (2) 18¢ (3) 27¢ (4) -27¢
Ans: (4)

X t+ax +hx+c=0

leta=-1 B=1 y=3and

(x+1)(x-1)(x-3)=0

x> -3x-x+3=0=a=-3 b=-1 and c=3

Substitute in options 2a® - 9ab = -27c satisfies



15. Ifthevalueof C, + 2. Ci + 3. Co + e, +(n+1).C,=576, thennis

(1) 7 (2) 5 (3)6 (4)9
Ans: (1)
aCo+(a+d)Ci+(a+2d)Co+ . +(@a+nd)Ch=(2a+nd) 2" 1

a=1d=1=(2+n)2""'=576=n=7

16. The inverse of the proposition (p A ~ g} = ris

(1) (~r) = (~p)vag (2)(~p)va—>(~r) (3)r—>pna(~q) (4) (~p) v (~q) >r
Ans: (2)

Inverseis, ~ [pa~ql =2 ~r=(~p)vg—=~r1

17. The range of the function f (x) = sin [x], -% <X < % where [x] denotes the greatest integer

=X, Is

(1) {0} (2) {0, -1} (3) {0, £sin 1} (4) {0, -sin 1}
Ans: (4)

Clearly sin0 =10

H - [E} -0
4 4
LYK e [D,g], sin[x] =sin0 =10

¥ Xe [_TK,D} [x] = -1

-~ sin [x] = sin(-1) = -sin 1

18. Iftheline6x — 7y + 8 + . (3x — v + 5) = 0 is parallel to y — axis, then & =

(1) -7 (2) -2 (3)7 (4) 2
Ans: (1)
m=-6+3*1 _ o323
-7 -1

19. The angle between the lines sina . y? - 2xy . cos” a + (cos a - 1) x> = 0 is

(1) 90° (2) a (3) 5 (4) 2a

Ans: (1)
Clearlya+ b =sin?a + (cos*a-1)=0=6 = 90°

20. The minimum area of the triangle formed by the variable line 3 cos 8. x +4sine .y =12
and the co-ordinate axes is

(1) 144 (2) % (3) ? (4) 12
Ans: (4)
X Y _
GE = T R 1
3cosB 4sinB
Area = l. 4 . _3 - _12
2 cos@ sing  sin2a
When Area is minimum, sin 26 is maximum = 1 S BAmin = 12_145

[y



21. log (sin 1%) . log (sin 2°) . log (sin 3°) ......... log (sin 179%)

(1) is positive (2) is negative

(3) lies between 1 and 180 (4) is zero
Ans: (4)

log sin 1. log sinZ............ Jog sin 90........ log sin179

= log sinl.log sinZ.......... logl...cocuven log sin 179 =0

22, Ifsinx —-siny = % and cos x —cosy =1, then tan (x + y) =

3 3 4 4
1) = 2)-= 3) = 4) -2
(1) 3 (2) -2 (3) 5 OB
Ans: (3)
2::::1525in)(_Y l .
2_ =%::=tan Yy - 2
—25inx+vsinx y
X+
2 tan
=tan (x +y) = _ A2 _ 4 _ 4
2 3
1-tan

X+y 1_(_2)3 1-4
2

23. In a triangle ABC, if cosA _ cosB _ cosC zpq g = 2, then its area is ...........

b C
. =
(1) 243 2) 3 ()8 (4) 2
Ans: (2)
inA  sinB  sinC
We know 22 _ = veernrnen s Al
b . (1)
. A  cosB cosC
Given £222 _ = ...t L2
a b = (2)
) ;tan A=tan B = tan C
(2)
= AABC is equilateral
B3,
- Area = Ea2 — U SE
4 4
24. L Y &
x—30 L |
(1) loge 3 (2) 0 (3) logs e (4) 1
Ans: (3)
1 1
lim 1xn_ - 120 _|pge
x=0 3" |og 3 3°log3
25. Letf(x) = {x, _if x_is irrjational then fis .oenen.
0, if x is rational
(1) continuous everywhere (2) discontinuous everywhere

(3) continuous only at x = 0 (4) continuous at all rational numbers



Ans: (3)
limf(x) = limx=0
x—0" w07

limf(x)= limx=20
x—0" x—=0%
f(0)=0

- f(x) is continuous at x = 0
Note: that between every two rationals there exists one irrational number and viceversa.

26. In a regular graph of 15 vertices the sum of the degree of the vertices is 60. Then the
degree of each vertex is ...........

(1)5 (2) 3 (3)4 (4) 2
Ans: (3)

Let degree of each vertex be k

Thus 15k =60=k =4

27. The remainder when, 10%° . (10 + 1) (10*° + 2) is divided by 6 is ............

(1) 2 (2) 4 (3)0 (4) 6

Ans: (3)
10%.(10% + 1) (10*® + 2) is a product of 3 consecutive integers and hence is divisible by
3l =6.

~. Remainder = 0

28. A value of x satisfying 150x = 35 (Mod 31) is ............

(1) 14 (2) 22 (3) 24 (4) 12
Ans: (3)

150 x =35 (mod 31) = 30x=7 (mod 31)= 31 | 30x - 7

clearly 24 satisfies this relation

29. The smallest positive divisor greater than 1 of a composite number ‘a’ is ............ .
(1) <4a (2)= fa 3> fa (4) = ya
Ans: (4)
Standard result (Property)

30. If A and B are square matrices of order 'n’ such that A> - B = (A - B) (A + B), then which of
the following will be true?

(1) Either of A or B is zero matrix (2)A=0B
(3) AB = BA (4) Either of A or B is an identity matrix
Ans: (3)

AZ - B%=A7-BA + AB - B
=0 =-BA + AB = AB = BA

MNote: Even though (1), (2) and (4) satisfy the given equation none of those is a necessary
condition for AZ - B2 = (A - B) (A + B)

31, IfA = [‘; 2} and |A%] = 125, then & = oo,
(v

(l}il {2}i2 (3}i3 (4}i5
Ans: (3)
A3 = |A*=125=5 " |A|=5=d®-4=5

13

0P =00



x 1 1
32 IFA=|1 x t|andB=|% 1| then A — .
X dx
1 1 x
(1)3B+1 (2) 3B (3)-3B (4)1-3B
Ans: (2)

A=x(x*-1)-1x-1)+1(1-x=x*-x-x+1+1-x
A=x>-3x+2

2 =3x-3 (B=x*-1)=3B

dx

33. If the determinant of the adjoint of a (real) matrix of order 3 is 25, then the determinant of
the inverse of the matrix is

(1) 0.2 (2)£5 (3) (4) £ 0.2
5/625
Ans: (4)
ladj A| = 25
X=3
we have |adj A| = |A|"?
25 = |AI°= |A] = 15
DTS P
[A] 5
34, If the matrix E 31} = A + B, where A is symmetric and B is skew symmetric, then B = ....
2 4 0 -2 0 1 0 -1
1 2 3 4
(}L_J {}[2 0] (}[_1 O] (}L D}
Ans: (4)
p e . N o A
B = % (A-A) = %“E —31|_i§ —51J] N %‘2 02| - |? 01!

35. In a group (G, =), for some element 'a’ of G, if a* = e, where e is the identity element, then
1

(1)a=a ! (2)a= e (3)a=— (d)a=e
a2
Ans: (1)
Direct since group is abetian
a=a'

36. In the group (Z, *),ifa=b=a+b-nva, beZ where n is a fixed integer, then the

(1) n (2) -n (3) -3n (4) 3n
Ans: (4)

a*e=a=a+e-n=a=e=n(identity)

To find inverse : & * (-n) = n

a-Nn-n=n=a=3n



- — - - - - - - -
37. Ifa=(1,2,3), b =(2,-1,1), c =(3,2,1)and a x (b x c)=a a + pb xyc, then
(1}0{:1{ﬁ=1[}"‘{=3 (2}&=D,ﬁ=10rﬁf=_3
(B)a+p+y=38 (4)o=p=y=0
Ans: (Question is wrong)
-+ 5 = — — -
Question would have been ax(bxc)=aa + pb +yc
- = = 5 = - =+ =
(a.c)b-(a.b)c=aa+pb+yc
- - =
a=0 Bp=a.c y=-(a.b)
=3+4+3| =—-(2-2+3)
=10 =-3
- - - - - -
38. Ifalband(a +b)L(a +mb), thenm=
3\
(1) -1 (2) 1 (3) =L2 (4)0
I b
Ans: (3)
- =
a.b =0
- = = - - = - = - = - =
(a+b).(a+mb) = a.a+m(a.b)+(b.a)+m(b.b)
-
2 2z |al
O=]al*+0+0+m]b|*=m=- =
| b?
- = = - - - - - = -+ = -
39. If a, b, c areunit vectors suchthat a + b + c = 0,thena .b +b .c + ¢
3 3 2 1
1) = o - — 3) = 4) =
(1) 3 (2) -3 (3) 5 (4) 5
Ans: (2)
- — -
la+b +c|=0
= —+ =
lal>? +|bJ]®? + |c|>+ 2GE=0
GE= &
2
- — -
40. If a is vector perpendicular to both b and ¢, then
(1)a .(bxc)=0 (2)a x(bxc)=0
— — = — - = - -
(3 ax(b +c)=0 (4)a +(b +c)=0

Ans: (2)

-+ - -
Take a =i, b =3, c =k
ix(xk)=ixi=0
Other options will be not correct



41. A tangent is drawn to the circle 2x* + 2y” - 3x + 4y = 0 at point 'A” and it meets the line
x+y=3atB (2, 1), thenAB = ...

1) J10 2) 2 3)2/2 4)0
Ans: (2)
A A{z, 1)
X+y-3=0

AB = length of Tangent to the circle from B.
——
AB=1H|'x2 +y? —;sz = J4+1-3+2 = 2 units.

42. The area of the circle having its centre at (3, 4) and touching the line 5x + 12y - 11 = 0 is

1) 16 © sqg. units 2) 4 msq. units 3) 12 n sq. units 4) 25 n sq. units
Ans: (1)
C=(34)
_[5(3)+12(4)-11| _|15+48-11

52 b o 2
=|==|=4 = A =nar-= 16 n units
169 ‘ 13 i ﬂ

v

V25 +144

43. The number of real circles cutting orthogonally the circle % + y* + 2x - 2y + 7 = 0 is ......
1) 0 2)1 3)2 4} infinitely many
Ans: (1)
XTHy +2x-2y+7=0
r=41+1-7 = -5, imaginary .. Given circle is an imaginary circle.

. Number of real circles cutting orthogonally given imaginary circle is zero.

44. The length of the chord of the circle x* + y* + 3x + 2y - 8 = 0 intercepted by the y-axis is
1) 3 2)8 3)9 4)6

Ans: (4)
x*+y?+3x+2y-8=0

Intercept made by y-axis = 2 f2-C =2 (1)+8 =6

45, A =(cos 8, sin 8), B =(sin 8, - cos 8) are two points. The locus of the centroid of AOAB, where
‘0" is the origin is ............

DN +y>=3 2)9x° +9y? =2 3) 2+ 27 =9 4y 3% + 3y* =2
Ans: (2)
Take ==
4
1 1) = " 1,,+1,|+Di,,—1,,+0 .
A=|—, , B= ,——|,0=(0,0) .. Centroid [X—Y A = u_,o]
.\'w'l 2 \I'E ,." \'\.'E '\.'E] 3 3 " Y,

only equation 9x* + 9y* = 2 holds.



2 3 2

46. The sum of the squares of the eccentricities of the conics XT + y? =1 and X \’3—‘ =1is
.......... - - -
1) 2 2) \ 3 3) V7 4) V3
Ans: (1)
2 2 Y
X +y =1 ey = |Iu = 1
4 3 Vo4 2
2 2
X _\,’_=1 e12=|'4+3 _i .'.e12+2g = l+Z:§:2
4 3 V 4 4 4

47. The equation of the tangent to the parabola y* = 4x inclined at an angle of % to the +ve

direction of x-axis is ...

1)x+y-4=0 2)x-y+4=0 3)x-y-1=0 A G
Ans: (4)
y = mx + ¢ be a tangent 9=%=>m=1
Ly=1x+c¢ a=1

Conditionisc = 2 = 1
m 1

LY =X+t1l=2x-y+1=0

48. If the distance between the foci and the distance between the directrices of the hyperbola

-

x . V: =1areintheratio3: 2, thena:bis ...
a’ b=
1) J2 +1 2) 1 42 3) [3: [2 4H)2:1
Ans: (1)
Given 23% _3 . _ 3
2aje 2 2

L a%xb? 3 (b 1 b_1

az 2 aJ Y ~

49. If the area of the auxillary circle of the ellipse X 4+ Y

a® b?
ellipse, then the eccentricity of the ellipse is ...
—
1) == By 3 L 4y 3
E y. I|| 2 2
Ans: (4)

Area of auxiliary circle x* + y* = a° is na® area of ellipse = nab
Given, na® = 2mab

a=2b
[ /R — i
e= 1- b| A8 ||1_l :ﬁ
V" la) V"o o4 2



50. cos 2::05"1£+5in"1l = e
5 5

1 -2/6 1 .'
1) = 2 3)-1 4) N2
) 5 ) 5 ) 5 ) 5
Ans: (2)
cas[cos"l 1]+ cos~! [l]+sin"1 l] J= cos[cos"l l]+£}
\2) 5) 5. \5) 2
. . 5 [ [ _
= EDSl I icos™ l]= —sin[cos_l 1 |=— sin{sin_1 ﬁ] e V24
5 5) 5 5
PR i -
51. The value of tan™® ‘ 5| - tan™ | x—y]’ X,y >0is
Y) L XEY
1) X 2)- X 3) X | wilid
) 2 )- 2 )2 )-2
Ans: (1)
Takex=1,y=1
1
LHS = tan” (1] - tant (0) = £
\1) 4
52. The general solution of sin x — cos x = \,‘?, for any integer 'n"is ...........
1) 2nm + %Tﬂ 2) nn 3) (2n + 1)n 4) 2nn
Ans: (1)
sinx —cosx = 2
Method of Inspection
Forn=20 (1) x = S holds
4
(2) x = 0, doesn’t hold
(3) x = n doesn’t hold
(4) x = 0 doesn't hold
: 1+2 .
53. The modulus and amplitude of ﬁ are ...
- —1 =
1) ﬁ and % 2)1 and % 3)1and0 4) 1 and %
Ans: (3)
1+2I_,,= 1+_§| V_ 1+2? —1+1i0
1-(1-i)° 1-1-i"+2i 1+2i
o Modulus = 1 amplitude = tan™ g‘ =0




54, If2x =-1+ /31, thenthevalue of (1 + x> +x)° - (1 = x + x)® = eerno.ee.

1) 32 2) 64 3) - 64 4)0
Ans: (4)
2% = —1+4/31
—1+43i
X=—2" =g
2

IHS= (1 -0+ @) - (1-0+ o)°
= (207)° - (-20)°=64 -64 =0

55. If x + y = tan' y and dEY =f(y) d_y} then f (y) = e
dx* dx
1) =2 2) 2 3 L 4) 2L
y? y? y y
Ans: (2)
x+y=tanly=>x+y-tanly=0
d_y = 71 = d—v =—iﬂ - 1
dx 1- 1 dx v

1+‘\_.f2
dy __(2)dy 2 dy

dx? '5,-3 dx \_.rs dx

56. f(x) = 2a-xwhen-a<x<a
| 3x-2a when a= x

Then which of the following is true?

1) f (x) is not differentiable at x = a. 2) f (%) is discontinuous at x = a.
3) f (x) is continuous for all x < a. 4) T (x) is differentiable for all x = a.
Ans: (1)

fl(a)=-1andf (a*) =3
- fl (@) =fl (@)

3
57. Let f(x) = cos™? {L(zcosx—wn x)|. Then f' (0.5) = ............
[13 |

1) 0.5 2)1 3)0 4) -1

Ans: (2)
i 2 &y . =
f (x) = cos™ [—cosx—— 5|nx] 413
3 J13 3
= cos ! [cos a . cosx — sin o . sin x]
=cosi[cos(x+a)]=x+a 2

=flx)=1-f(05 =1



58. If f (x)is a function such that f* (x) + f (x) = 0 and g (x) = [f (:)]* + [ (x)]* and g (3) = 8,
then g (8) = .......
1)0 2)3 3)5 4)8
Ans: (4)
a (x) = [f ) + [f (x)]*
=gl (x)=2f ) f (x)+ 28 (x) Il (x)
=21 (x) [f )+ Il (x)]
=2l (x)[0]=0
= ¢ (x) = constant
Given that g (3) = 8

~g(x)=28
50, Iff () =F () =f"(x) + " (X)) + eocven. and f(0) =1, then f(X) = e,
a) e2 2) e 3) e 4) e
Ans: (1)
If f (x) = e then
f{x)=e3.%+ef.2%+ef.2i3+
« | 1 .
f(x)=e? |2_|-eZ
1
2
andf(0)=e°=1
60. The function f (x) = % + % decreases in the interval
1) (-3, 3) 2) (-=, 3) 3) (3, m) 4) (-9, 9)
Ans: (1)
_x 3
f(x)= 3%
| _ 1 3
fl(x) = 32 <0
- 148 g
3 xZ

=x e (-3, 3)



