COMED K - MATHEMATICS - 2012

VERSION CODE: C

1. If the area of the circle 7x? + 7y? — 7x + 14y + k — 0 is 12x sq. units, then the value of k is
-43 -301
a) — by —— c) — 16 d+4
) B r— ) )
Ans: (b)

x2+y2—x+2y+$=o

coft ) r= [Fin K
2 4

A=12n 2>12n=n(1+1—5j
4 7

4 7 28

336 = 35 - 4K
-301

4K = -301 K= ——
4

2. A man running a race-course notes that the sum of the distances from the two flag posts
from him is always 10 metres and the distance between the flag posts is 8 metres. The
equations of the path traced by the man is given by

a) §+)2/—;:1 b)§+£:l c))2(—2+§=1 d)§+;—;:1
Ans: (¢)

SP+S'P=2a=2a=10=>a=>5

2ae = 8

ae = 4 = b? = a?(1 — &)

25-16 =9

§+§:1
3. The number of common tangents to the circles

x> +y?’—2x—4y +1=0and x* + y* —12x — 16y + 91 = 0 is

a)l b) 2 c) 3 d) 4
Ans: (d)

ClE(l,Z) rn=+41+4-1-=2
C, = (6, 8) r»= 36 +64-91 =3
C]_CZ = J25+36 = /61

Ry +r,=5< 461

Circle are far apart .. no of common tangents = 4




4. Equation of the chord of the circle x* + y? + 4x — 6y — 9 = O bisected at (0, 1) is
a)y—-1=x b)y +1=x c)y+1=2x d)y—1=3x

Ans: (a)
Required T = S;
x0)+y@)+2x+0)-3(y+1)—-9=0+1+0-6-9
y+2x—3y—-3-9=1-15
2x =2y —12=1-15
2x =2y +2=0

XxX—y+1=0
x2 oy

5. The angle between two asymptotes of the hyperbola 5 16 - lis

a) tan™ = b) 2tan™ & c) 2tan™ 4 d) n - 2tan™ 4

5 5 4 5

Ans: (b)

6 = 2tan~* [Ej = 2tan"* [i)

a 5

6. The parametric equation of a parabola is x = t* + 1, y = 2t + 1. The Cartesian equation of

its directrix is

ay=0 b) x=-1 c)x=0 d)x—-1=0
Ans: (c)

x=t+1 Sx—1=t

y=2t+1 —y-1=2t

(y=12=4t2=4 (x-1)

(y=1°2=4(x-1)=y’=4ax x=-a

x—1=-1 x—h=-a

x=0

- = -2

7. If |éxb| =5 and |é.b| = 3 then |€1|2 ‘b‘ is equal to

a) 16 b) 31 c) 25 d) 34
Ans: (d)

- az azaz - - 2

axbl =la |b —(a.bj

azaz

25 = |a| |b| -9

*)2*)2

al [b| =34
8. The direction cosines of the vector 21 + j - 2k is equal to

a) El L _Z by 2,12 122 a 221

33 3 3 33 33 3 3 3 3




Ans: (a)

2 i =2
3’3’3
N
a=v4+1+4-=3
9. If 1, ©, ®® are the cube roots of unity then (3 + 30w? + 50)° — (2 + 60° + 20)° is equal to
a) 32 b) 64 c)0 d) -1
Ans: (c)
B+ (1 +0) +50)°— (2 A + o) + 66°)°
= B (-0) + 50)° — (2 (-0%) + 60°)° = (20)° - (40°)°
=2°-4®=64-64=0
T dy T
10. If =— then xis equal to
log2 \/ey -1 6
a) loge 4 b) loge 2 c)4 d) 2
Ans: (a)
putt=¢e’—-1
keld | e¥ = dy= dt
dy t+1
e*-1 e -1
J om0
1 (t+12Vt 6 ) (2«1 6
Y
tan =" (JOIF =13
tan ~* ( eX —1)—tan 111
12
tan 1( ex_1j:l+£:£
12 4 3
JeX -1 =43
e*-1 =3
e"=4=x=log. 4
8
11. _[(sing3 X +x%)dx =
-8
8
a1l b) -1 c)0 d) 3
Ans: (¢)
‘0’ (odd function)
. xZ y? y
12. Area of the ellipse — + =— =1 is given by
25 16
a) 25 n sqg. units b) 20 = sq units c) 4x sq units  d) 5x units

Ans: (b)
A =nab = rn.5.4 = 20x




dy\’ d3
13. The order of the differential equation |1 + ¥y =4y
dx dx3
2
a) 2 b) 1 c) 3 d) =
Ans: (©)
Order ‘3’

14. The solution of g_y -1 =e7is
X

a)eY+x=c b)e®+x=c e P=x+cd)ye* Y=x+c

Ans: (¢)

A g exy

dx

dy —dx = e*7Y . dx
—dX-Y) _ g«
ey

dx +e * M dx-y)=0
Integrate : x—e - * V=

=2
15.  1fsin? | 2P| Zcost 129 | — tan? ( 2% J then the value of x is equal to
1+p? 1+09° 1+x?

a) p+q b) p_q C) p_q d) p_q
1+pq 1-pq pg -1 1+pq
Ans: (d)
2
sin™?! 2p2 -cos? 1—q2 =tan‘1( 2x J
1+p 1+q 1-x?
12X 1

2.tan " 'p — 2tan "'q = tan " ~= 2tan "~ 'x

1-X

1 1

X2 = 2tan” "~ X
1-X

P-9\_ -1 2%
2.tan'1[1+qu =tan (1_)(2}: 2tan ~ 'x

2 (tan " 'p—tan"'q) =tan"

pP—-q9
1+pq

16. The unit vector in the direction of the vector a+2b - ¢ is equal to

a) a+2b-c b) a+2b-c ) a+2b-c d) a+2b-c
\/E 2 4 6
Ans: (¢)
- - - -

- -
Required = a+2b-c _ a+2b-c

V1i+4+1 6




17. Identify the false statement.
a) A non-empty subset H of group G is a subgroup of G if and only if for every
a,beH->a*b*eH
b) The intersection of two subgroups of a group G is again a subgroup
c) A group of order three is not abelian
d) If in a group F, (ab)? = a?b? V a, b € G then G is abelian

Ans: (c)
Is false since every group of order 3 is abelian.
18. Ify=tan™ [;]+ tan™ [;J + tan™ [;j + ...+ upto n terms then
1+ X+ x2 x? +3x+3 X2 +5X +7
dy atx =0and n = 1 is equal to
dx
1 1 1
a) — b) - = c) 0 d) =
) B ) - ) -
Ans: (b)

. 1 R 1 +tan?t 1 .
y = tan 1+x(X+1) 1+X+DH(x+2) 1+(X+2)(X+3)

+tan‘1( 1 ]
1+(X+n-1(X+n)

whenn=1

y=tan"?! (;] =tan"?! (MJ =tan ' (x + 1) —tan" ' x

1+x(xX+1) 1+ x(X+1)
day 1 1 eyttt ot
dx 1+(x+1)2 1+x?>  dx| _, 1+1 1 2 2
19. If cot o cot B = 2 then cos(a +P) is equal to
cos(a — B)
2 1
a) 3 b) = c) = d) tan a tan
3 3
Ans: (¢)
cos(a +B) cosa .cosP —sinasinf N cota.cotp-1_ 2-1 1
cos(a —pB) cosa.cosf+sina.sinf cota.cotB+1l 2+1 3
lvo o o
20. If © is a cube root of unity, then the value of determinant [0> +® —-® o2 is equal to
1+0? o o
a)l+o b)1-o c) 0 d) o?
Ans: All answers wrong
1o ©° o 0 0 o
o+ -0 o’lc; +Cy |00 -0 © =0- 0 (0*- 0% +0=-0°(°- o)
1+0° o o 0 o o

=1(1l-0)=-1+0




21.  If the tangent to the curve 2y® = ax? + x° at the point (a, a) cuts off intercepts a and p on
the coordinate axes where a? + p? = 61 then the value of ‘a’ is equal to

a) 25 b) 36 c) + 30 d) £ 40
Ans: (c)

2y® = ax? + x°

Diff. w. r. t

2dy

6y = 2ax + 3x°

dy 2a® +3a°> 5 . —
ay =2 2% _ 2 . X—intercept= — =«
dX| (a2 6a2 6 5

y — intercept =

=B

ol

a? a

L o? +p2=6l=> —+-—=61=a=+30
25 36

22. Length of the subtangent at (a, a) on the curve y* = is equal to
X

18 18a 18a? 18a?
a) — b) — c) - d
) - ) ) 5 ) 5

Ans: Question is wrong because (a, a) does not satisfy the given equation

23.  The function f (x) = 5 + 36x + 3x* — 2X° is increasing in the interval

a) (-2, 3) b) (2, 3) c) [2, 3) d) (2, 3]
Ans: (a)

f(x) =5 + 36x + 3x% — 2x° - f (X) = -6x° + 6x + 36

= -6 (X*=%x—6)

=-6(Xx—3) (Xx+ 2)>=0][ " for increasing function]
SX-3)KX+2)<0=[X<3&X>-2][x=>3&x<-2]=>-2<x<3

24. Divide 20 into two parts such that the product of one part and the cube of the other is
maximum. The two parts are

a) (12, 8) b) (15, 5) ¢) (10, 10) d) (2, 18)
Ans: (b)

Given, x +y =20 — (1)

P =xy® = (20 —y) y° [from (1)] = P = 20y® — y*
dP

—=60y-—4

dy y? y’

d2

— =120y — 12y?

dy?

dp

B —0= 60y’ =4y’ =y =15 . =5 .. two parts are (15, 5)
y

[ correct answer is (5, 15). Among the given answers by not considering the answer
(15, 5) can be taken as answer]




25. The number of positive divisors of 4896 is
a) 32 b) 34 c) 36
Ans: (¢)
We have, 4896 = 2° x 3° x 17"
~T@=@+5 @A+2)@A+1) =36
26.  The last digit of 583! + 7% is
a)l b) 2
Ans: (d)
We have, 583! = 0 (mod 10)
and 72 = -1 (mod 10)
L @HY LT = (DY . 7t (mod 10)
= 7%°* = -7 (mod 10) = 3 (mod 10)
. 583! + 7%°! = 3 (mod 10)
= last digit is 3

c)0

27.  [x*@+logx)dx =

a) x*+ C b) x™* + x c) x log x + x
Ans: (a)
X — d X — X
Jx (1+Iogx)dx_J.&(x )dx—x + C

X
28. If _[L dx = e* f(x) + x then f(x) is equal to

@ + x)?
1 X 1
2) (1+x)2 b) @ +x) ©) 1+ x

Ans: (¢)

xe* X+1-1
dx = || 2= le*d
j(1+x)2 : IL“X)Z}G X

1 1 X X 1 X
= - dx =e" | — |+c=e" f +c=>f =
J[1+ X @+ x)? :le X (1+ xj 09 =109 1+x

T2 sin2t
29. J —  — dt=
: sin® t + cos* t
T T
a)w b) — c) —
) ) 3 ) 2
Ans: (d)
nj'z sin 2t dt—nJ/-Z 2sint.cost dt
sin® t + cos? t 0 sin® t + cos? t

0

n/2
Divide Nr. & Dr. by cos’t = j
(0]

2tant.sec’ t
(tan® t)% +1

1 1

dx =tan= x T

2

put tan’t = x = I
0

O =8

1+ x?

d) 38

d) 3

d) log x + x

d -~
) @ + x)?

1

d) =




30. If 499349004 = 109983 then x is equal to

a) 10 b) 4 c)—10 d) -4
Ans: (c)
4Iogg3 n 9Iogz4 A 10Iogx 83
1Iog33
= 42 +921°%22 _10'9983 - 5 + 81 = 10983 — 83 = 10"°% & = x = 10
1 2 3 4

31. Ifp = 3339327 ... o then p3 =

i 3
a) 34 b) 3 c)9 d) 34
Ans: (b)
1] 1 A%
12 < 1 +g+§+ 0 1 2y els :l { - ]
P = 33.39.327 . o = 33{1 39 } h 33[14 a-r? 33 1—% (1—%)2
1/3 3
p— 3§[E+ﬂ — 3%
4
= P/= 3
32. If a, B, y are the roots of the equation x> — 3x> + 2x — 1 = 0 then the value of
L-a)@-P@-1is
a1 b) 2 c) -1 d) -2
Ans: (c)

1-00@-B@-7
3),(2

=1—(a+B+v)+(aB+Bv+w)-aBY=l-(IJ+(IJ—[—J=—1

33. The middle term in the expansion of (1 + x)*" is
1.35....2n-2

a) 1.3.5.....(2n - l) X" b) 2n-1 X"
n n!
) 1.3.5.....(2n) " d) 1.3.5.....2n-1) on N
n! n!
Ans: (d)
(1 + x)*" ; Middle term = tn+1
L (2n)1 o = 2n(2n - 1)(2n - 2)(2n - 3).......... 4x3x2x1 o
(2n -n)In! nH(n!)
— 2"N(h-D(h-2)....... x2x1][(2n - 1)(2n - 3)..... 3x1] XN = @n-1@n - 3)....... 3x1 SNy N
(nH(@h) n!
34. If p —> (— qvr) is false then the truth values of p, q, r are
aT, T, F b)T,F, T OF T, T d)F F, T
Ans: (@)

Given P = (—q vr) is false

= (—q vr) is false and p is true
=  is true, r is false and p is true




2 2 1 22

35. f—+—+—
9! 317! 5151 b!
a) (10, 9) b) (10, 7) c) (9, 10) d) (5, 10)
Ans: (©)
2 2 1 _ 2®

ol 317! 5151 b!

_ 3{2 . 289 6.7.8.9} _1 {2 | . 6.7.8.9}

al 3l 51 ol 5.4.3.2

- 3o 20e228] < 210, 220) oz sz
a=9,b=10
36. tan 10° tan 20° tan 30° tan 40° tan 50° tan 60° tan 70° tan 80° =
1
a) 0 b) -1 <) = d) 1
Ans: (d)

tan 10° tan 20° tan 30° tan 40° tan 50° tan 60° tan 70° tan 80°
= tan10°.tan20°.tan30°.tan40°.cot40°.cot30°.cot20°.cot10° = 1

37. If tan © = 2 then n cos 20 + m sin 20 is equal to
n
2 n m2
a)n b) n c) — d —
m n2
Ans: (@)
Nn.cos26 + m.sin260
2
2 1—m— zm
_ 1-tan“ 6 2tan® n2 n
=n.———+m—— =n. +m.
1+tan® @ 1-tan? 0 m? m?
1+— T4+ ——
n? n?
. n’-m?> 2m?n  n(® +m?) _
= nN. —+ = =n
n? +m? n? + m? n? + m?
38. If b+c:c+a:a+b then cos A =
11 12 13
5 1 2 1
a) — b) = c) — d) =
) 7 ) 5 ) 5 ) 7
Ans: (b)
b+c_c+a_a+b=k
11 12 13
=b+c=11k,c+a=12k, a+ b = 13k
adding them, 2 (a + b + ¢) = 36k
> a+b+c=18k=a=7k, b =6k, c =5k
_ _ b?+c?-a® 36k®+25k* -49k® 12k? 1
..cos A = = = = Cos A= =
2bc 2(30k?) 60k? S

= ~— where a, b € N then the ordered pair (a, b) is




39. Ifa=c032a+isin2a,b=cosZB+isin2Bthen\/§+\/E:
a

a) 2isin (a - B) b) 2 i sin (o + B)

c) 2 cos (o + B) d) 2 cos (a - B)
Ans: (d)

a cis2a -

51 cis2p = cis(Ca — 2B)

\/§= cis(a - B) = cos (a - B) + isin(a - B)
8 - cos (a - B) —isin (o - B) .- \/§+\/§= 2cos(a - B)

a

dy
40. Ify=logltan| =+ X || then & =
| g{an(4+zﬂ

dx
a) sec x b) sin x C) cosec X d) sec %
Ans: (a)
y = log tan£+§ .'.d—y:;SQCZE.Fi_l
4 2 dx (n xJ 4 22
tan| — + —
— 1 _ 1 1
= = = = sec X

1+ x2 dx
a) x b) —x c)1 d -1
Ans: (b)
2
y = sin? [tan 1 1"‘2]
1+x

put x* = coso
0 1-cos® 1-x?

y = sin® tan ~* tang= sin =~ 5 >
Cdy
T odx
X y dx
42. If = +,= =+a theny. —=
y Ix dy

b)% c) x d) 0

< | X

10




Ans: (¢)

Squaring X  amon o
y X
1 1 E_L
Diff; Y2V XY =¥ _g yl=-X_ |y X2
Ty & fy |=-x_,1
2
Yy X
1 Yy Y 2 2
y2 X x2 X ;y
=Xy |_Y
Syt =+ X :l+l2 -x24+y? | X
X y°] ¥y x y?x
- 1 Y2+ x2 X2 ry? Exzzcjyﬂi .
y xy? = x2y dx x dy
Lyll= Y gy v dx _BSREEXE,
X dx x dy vy dy
2
43, Ifx=1_t:y=£thendy=
1+t 1+t dx?
2
a) 2t b 1 o 2t d) 0
@+ v? @+ @+1)?
Ans: (d)
dy (@+t2-2t 2 dx _-@+9-@a-t_ -2
dt @ +1)? @+1)? dt @+t)? @+ty?
2
- B, iR
dx dx?
44. In the group G = {1, 5, 7, 11} under ®,, the value of 7 ®;, 117" is equal to
a) 5 b) 7 c) 11 d 1
Ans: (a)

Clearly 117 = 11 (7 11 ®;, 11 = 1)
L T®1117 1 = 7®1,11 =5
45. Which of the following is a subgroup of the group G = {1, 2, 3, 4, 5, 6} under ®;
a) {2, 6, 1} b) {1, 2, 4} c) {5, 4, 2} d) {2, 3, 1}
Ans: (b)
(c) cant be a subgroup as identity ‘1’ is not present
(d) cant be a subgroup as 2®;3 =6 ¢ {1, 2, 3}
(a) cant be a subgroup as 2®; 6 =5 ¢ {2, 6, 1}
- (b) is a subgroup

11




3 -3 4

46. IfA=12 -3 4|, B=(adj A) and C = 5A then is equal to
| adjB |
0O -1 1
a) 25 b) -1 c)5 d) -5
Ans: Wrong options
ICl _ 15a1 _5°|A|_ 5°[A| _ S°|A| _ S'[A| s°
lagp! (LOFSSTET" (S RS
Al =3 @ +3@) +4(-2)
9-8=1
3
GE= 2 -53
1
11 1 7 X
47. IfA=11 2 3|,B=1|16|, X= |y| and AX = B then z is equal to
13 4 22 z
a)l b) -1 c) -3 d) 3
Ans: (d)
GE= x+y+z=7 -———-- (1
X+2y+3z2=16 --—----- 2)
X+3y +4z =22 -——---—- (€))
@-Q
y+2z=9  -————- 4)
@) -(;y+2=6 e (5)
“-0B)z=3
1 I
48. IfA= { %9 a} then |A] is equal to
log, b 1
a)o b) log.b c) -1 d) logpa
Ans: (a)
|A| =1-logb.logpa=1-1=0
49. If a vertex of traingle is (3, 3) and the mid points of two sides through this vertex are

(2, gj and [4, g] then the centroid of the triangle is given by

a) (1, 3) b) (3, 0) c) (3,1 d) (0, 3)
Ans: (©)

A(3,3)

12




x1+3y1+3_2§
2 ' 2 ) (72

Xo+3 ¥, +3) (43
2 2 L2

X3=1,y1 =0 Xo+3=8 y>,=0
B = (1, 0) x; =5
=S, 1) C = (5, 0)

50. The image of the point (2, 4) on the line x + y—10 =0 is

a) (4, 8) b) (6, 5) c) (6, 8) d) (0, 10)
Ans: (c)
Let the image of (2, 4) = (h, k) Then
h-x;, _ k-y;, _ —-2(ax, +by; +¢)
a b a® +b?
h-2 _ k-4 _ -22+4-10)
= = =
1 1 1% +12
>h-2=+4| k—-4=4
h=6 k=8
- (h, k) = (6, 8)
51. If the sum of the slopes of the lines given by x* — 4pxy + 8y® = 0 is three times their
product then p has the value
1 3
a) — b) 4 c) 3 d) —
) § ) ) ),
Ans: (d)
Given, m; + m>; = 3mims»
—2h 3a 3
—_— = — -2h = 3a -4p) =3 ==
b 5 = = (-4p) Salae
1
2\ g2
52.  ljm| 12X =
x-0( 1 + 3x?
a) e2 b) e ot dy 2
e 3
Ans: (a)
T 1
lim (1+5x* ¢ _ lim  @+5x*)> _ e® _ o2
X >0 (14+3x2 x — 0 1 s e3 '
@ + 3x?) 3
e =1 forxk 0
53. Iff(x) = 4x is continuous at x = 0, then k =
+ X
for x =0
a) 5 b) 3 c) 2 d) 0

13




Ans: (b)
f (xX) is continuous at x = 0

lim
f(x) =1 (0)
X —>0
“m 3x-1 I|m 3x-1 | 3x
e =k+0j e — k= im 3(e 1)=k
X —>0 4x 4 X —>0 X X —>0 3%

=3.1=k=>k=3
54. The non adjacent vertex in the graph is

Vl V2
V, VA
a) V1V2 b) V4V3 C) V2V4 d) V1V3

Ans: (d)

55. Sin{z cos™t cot(Z tan~t %H is equal to
2) 3f b) 5\5 - 57 d) 37

Ans: (a)

. 1 a1
sin[2 cos™ cot| tan ™" —— | _ sin{z cos-! cot (tan—l %ﬂ

7
= sin2cos! cot|cot 22 || = - Rp—— B AN
4 4
; 3
= sin 20 where cos 0 = 2
_,37 3_37
4 4 8

56. The multiplicative inverse of i+ g' is

SYELIE N ) (2.3 o (22
25 25 25 25 25 25 25 5
Ans: (b)
Ml = 4-5 _ (4-5)(3-4) _ -8-31

3+ 4i 9+16 25

14




57. The general solution of tan x — sinx = 1 — tan x sin x

a)x=n7c+E b)x:n—n—E
4 4 4
x=nr+ ()" [-Z x=nn+ (-1)" |- L
n Y (=2) R (1 [
C) X = nn + ~ d)x=nn+ =
4 6

x =nn + (-1)" (— gj

Ans: (a)
tan X —sin Xx =1 —tan x sin x
sinx . sinx .
-sinx=1 - sin X
CcOS X CcOS X

sin X — sin X €OS X = €OS X — Sin°X
sin X + sin®x = cos X + cOs X Sin x
sin X (1+ sin xX) = cos X (1 + sin Xx)
(sin Xx —cos X) (1+sinx) =0

sinXx—cosx=0 sin X = -1= sin [77‘]

=tanx =1 L x=nn+ (-1)" (%)

:>tanx=tan£

X =nm+ —

OR
tan X + tan X sin Xx = 1 + sin X
tan X (1 +sin xX) = 1 + sin X
(L +sinx) (tanx—1)=0
sin x = -1 tanx =1

x =nn + (-1)" (%nj X =nn +%

58. The angle between the circles X* + y* + 4x + 2y + 1 =0 and x>+ y*—2x + 6y — 6 = 0 is
T P14 T a1 (7
a) — b) = c) — d) cos™ | —
)6 )3 )3 ) [16)
Ans: (d)

Using cosine rule in AAPB 5

AB?=r2 + r2 - 2rir; cos®  ---- (1) 2N\
Aex

15




Here A= (-2, -1), B= (1, -3)
n=+J4+1-1=2,1=+/1+9+6=4
AB=J9+4 = 13

(1)=>13=4+ 16 -2 (2) (4) cosH
= 13 = 20 — 16 cos6

= -7 = -16 cos6

= C0sH = l :>6=cos'll
6 16

59. If fd =2, |6|: 7 and a x b = 3i + 2j + 6k then the angle between a and b is

T T T T
a) — b) = c) — d) =
) 3 ) £ )

> >

axb

N

b|sin0|n

= 49+4+36=2.7.sin0.1

= V49 =2.7XsSin0 =7 =7.2sin0

:>sin6=l
2

= 0=

ola

60. The domain of the function f(x) = log(1-x) + Vx? -1

a) (o, -1) b) (-» , -1] c) (-o, 2] d) (-, 0)
Ans: (a)
log(l—Xx)isdefinedifl —-x>0=>x<1=Xe (-0, -1) ----- (D)

Vx2 —lisdefinedif x> —1>0=x>> 1

=X>210orx<-1 —————no )
.. Reqd domain is the instruction of (1) & (2)
i.e. (o, -1)
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