ANSWERS TO PAPER - 1II
MATHEMATICS

1. (@) €og & =fQ& =f€x-1
= 3@x-12+2 = 3€x® —6x+1 2= 27x* —18x+5
Qof "€ =g€C € =g€x>+2 =3€x* +2 -1=9x* +5

2. (a)
3. (a)
4. (a)
5 (0
6. (d)

7. (c) Leta bethe common root of the given equation. Then
ao’ +2co+b=0 and aa® +2ba+c=0
= 20€-b}+€-c =0

= o=— [biC]

Putting oc:% in ao® +2co+b =0, we get a+4b+4c=0

8. (a) Letubeavariable suchthat Xx+y+z+u=n
Then, x+y+z<n = u>0

The number of non-negative integral solutions of the given inequality is same as the
number of non-negative integral solutions of X+ y+z+u=n.

Hence, the required number of solutions is "**'C, , = "°C,

9. (o

10. (b)

11. (a)
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12. (a)

13. (b)
14. (@)

1-iz .2 .12
15. (b) |m|=;=l = |1-iz|" =|z-i|

= (-iz«+iz =€¢-i €+i_ = 2i¢-7 =0
= 2 Qiy:: 0 = y =0, which is the equation of the real axis.

Hence z lies on the real axis.

16. (c)

17. (d)

18. (b) Let X7 = ldx:dz,when X —ac, then z—»a and x —bc, then z > b
C c
b b

given integral = I f(:dz:J' f & M

a

19. (a)
2
20. () X —bx:k—l
ax—c A+1
=  €+1%°-bx - €-1€x-c = €+13*-[€+15+a€-1]x+c€-1=0
If o, B are the roots of the equation then o+ = b€ +1 + aS\ _1/= 0
C+1°
G+bl-a-b = 2-27D
a+b
1 a a’*-hc
21. @ |1 b b®-ca
1 ¢ c¢’-ab

0 a-b a’-bc-b*+ca
— |0 b-c b*-ca-c’+ab| ApplyingR, >R -R,,R, >R, -R,
1 ¢ ¢’ —ba

Expanding along first column, we get the value of determinant is equal to zero.

East Delhi: Ph.: 22792226-29, West Delhi: Ph.: 25527515-18, North Delhi: Ph.: 25221424-25, Dwarka: 25086117-18, Gurgaon: 0124-4268015-16, South Delhi: Ph.: 26537392-95 Fax: 26537396



22. (d)

23. (b)
24. (c)
25. (b) %:a{l—%):a{ti;l]

& 2
d—yza(1+l):at =y . dey/dt:tzﬂ
dx dx/dt t°-1

26.  (d)

27.  (c)  Total number of mappings = n"
Favourable cases (mapping is one-one) = "P, =n!

28. (0

2. (o) T:s%c = (s—a)(s—b):s(s—c):sinZ%:coszg - C=90°

»
|
QD
%)

30. (c) Two conic are confocal if they have same foci
Foci of the ellipse is S € kae,, 0: and the foci of the hyperbola is S € aez,O:

2 2 2
elz\/l L. =\/k _1, e, = l+a—2=\/5
a

k%’ k
For conics to be confocal, kae, =ae, = k=43
31. (a)
1 3 -2
32. (b)) a@®xc)=0= 2 -1 4|=0 = 1(-p-8)-3(2p-12)-2(4+3)=0
3T D
= —-p-8-6p+36-14=0 = —-7p+14=0
p=2
111111 |3 3 3
33. (d) A’=11 111 1|=[3 3 3|=3A
111111 |3 3 3
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x-1 1 1 x+1 1 1
34. (b) 1 x-1 1 |=0, TakeC,=C,+C,+C;, |[x+1 x-1 1 |=0
1 x- x+1 1 x-1

Take R, >R, —R,, R, >R, - R,

x+1 1 1
0 x-2 0 |=0ie (x+)(x-2)(x-2)=0 = x=-12
0 0 x-2

5 2
35. (¢ A‘lziade:}
|A| 17 3

36. (d) [kA[EK"|A]

, [1 21 2] [1 4] 12 1 2n
37. (@) A= = = A= - Rl
0 1|0 1 0 1 0 1 0 1
Z(IJ
i , 5
38, (b)) A=4mo, D 8 jop_8sinB_2sin60°_
sinB sin A sin A sin 45° 1
V2
1 1
2 1 1 1
30. b) cos'—+tant==tan*=+tan*= =tan 1¥_tan‘1 1
Q J5 3 2 3 ok 0=
6

40. (@) (1+D)°+(@1-i)° :(\/5)52005%7c =—4\/§.2cos§=—8

41 () cotix=6 = sinb= L ;tan‘l(sin9)=tan_l( : ]:oc
NIED'G 1+ 32
1 1+ X2
tan o = , . cosa = .
V1+x2 2+X
2
42 (@) _ tanH{e¥Y_—ab h®— N 2J25/4+6 25/ 4+6
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—tan2, | - tan(7)
4

8. @ 290,+25f,=c+c, ie. 2(—1)(4)+2§(—3)=k—7

= -8-9=k-7, .. k=-10

44.  (b) S(a+h,k)=(20)
-1 5

a+h=2and k=0 x=-3is x=—-a+h=-3; .. h=7,a:§

Equation of the parabola is (y —0)* = 4(%)(x+%) i.e., y>=10x+5

2 2
45. () 2 +Y _1 a?-36,a=6, .. SP+S'P=2a-12
36 9
6. () He dx ™8 sec® x dx
' Ja’cos’x+b’*sin®x  ; a®+b’tan’x
=Ej%=i[ltanll} : Put btanx =t = bsec® x dx =dt,
bja"+t° bla a |,
when x—>0, t >0 and x—>g,t—>oo
=i(ﬁ_oj=i
ab\ 2 2ab
wl2
47. (@) 1= J’Iogsinxdx ...(1)
0

nl2

I = Ilog cos X dx ..(11)
0

nl2 nl2 -
2l = _[Iogsin XCcoS X dx = jlog(sm 2X]dx
0 0 2
/2 /2

= [logssin 2x dx = IIogde:Il—(IOQZ)g ... (i),
0 0

nl2 n
where |, = J'Iogsin2xdx=glogsin ydy, put 2x=y= dx:%dy
0

0

= x—>0,y—>0 and x—>g,y—>n
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2

== Ilog siny dy _—2 J‘Iog sinydy=1 (Because logsin(n—y) = logsin y)

So, 2I:I——Io 2;I=——Io 2:—Io —
2 g 2 g 2 g2

48. (@ lim ! + 1 + 1 +....ton terms
n>eln+l n+2 n+3

1 1 ]
lim» — =lm=-» — = dx =[log(1+ X)]; = log 2
naw;n.kr n—w N = 1+ 5[ 0~
n
49. (b) A€0,BQ1,C€L0,DQ -1 y
So, AB=./2 X—y=-1

— area = 2s(. units B
%Xy:l
o\ © X
J2 “x+y=1
D
Xx+y=-1

50. (¢) y=x"-7x+10 put y=0x"-7x+10=0 ie, (x—2)(x-5)=0

X=2,x=5

5 5 NI 5
Area = Jy dx = J.(xz —7x+10)dx = — — —— +10x
i s 3 2

2

Wfes 175 +50 |- §—14+20]:£—&+44:_—9
3 2 3 3 2 2

Area = g
2

51.  (b) d+b+c=21+2]+2k=2( + ] +K)

2(i + J+K) T+ j+K)
J12 V3

unit vector parallel to this vector =

n—o0

r 2n
52. (© lim 1+3} put n=2N when n—>o, N > o
. N

r 4N
lim 1+%} =e*

53. (@) xY=e"". Taking logarithms on both sides, ylog x=(x—y)loge
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54,

55.

56.

(d)

(b)

(@)

X

ie. ylogx=x-y, ie, y+ylogx=x or y=
1+log x

1
ﬂ_(l+log x)1—x; log X

dx  (L+logx)?  (1+log x)?

men :am+n
mlog x+nlogy=(m+n)loga

mondy_o &y m

Xy dx Codx o nx

(ﬂ} Y,
X (%1, %1) nXl

length subtangent = = ‘— nx1|. So length is = ‘ ﬂ‘
my, m | m
nx,

Xy =2 ..()

y? =4x ...(ii)

solving we get

x=1y=2

The point of intersection is (1, 2)

By () Pey-0.P-Y(Y) P
(1.2)

dx “dx x ‘ldx 1
. dy dy 2 [dyj
B “1 2 _:4...—:—; . :1:m
y (ii) de dx y'Ldx 1A 2
G:tan‘luﬂan‘l_ _1‘=tan‘1(3)
1+mm, -2

Take the given circles as

x> +y? =4 (centre (0, 0) radius =r, = 2) (D)
(x—3)* +y? =1 (centre (3, 0), radius =r, =1) ...(ii)
Let the circle x* +y® +2gx+2fy—1=0 ...(iii)

Touch the circle (i) and (ii). Let the radius be r.
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AC* =g’ +f*=(2+r)’ ...(iv)

BC?=(g+3)*+ f*=(1+r)’ (V)

(iv) —(v) gives —60—-9=3+2r ie. —(3g+6)=r

Square both sides 9g% +36+36g =r?

i.e. 99°+36+36g=0g°+f*+1

ie. 89°—-f?+369+35=0

The locus of the centre (—g,—f) is 8x* — y* —36x+35=0, which is a hyperbola.

57. (c)  The eccentricity of rectangular hyperbola is 2 because a=bh.

58. (c)  This problem is done by using mathematical induction. Here it is enough if we
proceed as follows,

when n=1 LHS=1.11=2!1-1

when n=2, LHS=1.11+2.21=5=3!-1

when n=3 LHS=1.1'+2.21+3.3!'=1+4+18=41-1
for n=n, LHS =(n+1)-1

59. (d) Here (m+2) parallel lines of one type cut (m+2) parallel lines of another type
Number of parallelograms formed = "*C, x "C,

(m+2)(m+1) : (Mm+2)(m+1)  (m+2)*(m+1)°
2.1 2.1 B 4

60. (c) 6°=6(mod10)
6= 6(mod10). Similarly 6°° =6(mod10)
Unit digit is 6.
61. (©

62. (c)  (2a)%+(3b)% +(4c)? — (2a)(3b) — (3b)(4c) — (4c)(2a) =0
—  (2a—-30b)2+(3b-4c)? +(4c-2a)?> =0

—2a=3b=4c = %:

2

wlr|o
AlrR|o
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63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

(b)

(b)

(d)

(b)

(b)

()

(©)

(b)

(©)

(©)

4X+iX 2
47 5 gx. 2 2o

AM > GM for positive numbers. So, >

4" +4 >4

Expression = (1+1)2i + (-2i)3.

1+z =zz+_z (-.-|z|:1:>|2|2=12>27=1) i

Z2+Z 14z

2(z+1) .
1+7

X X X X X

Ways 9 9 9 9 9

0 cannot be placed in the first place. In the next place any digit except the one used

in the first place can be used, etc.

The candidate is unsuccessful if he fails in 9 or 8 or 7 or 6 or 5 papers.

the number of ways to be unsuccessful

=9Cy+ %G+ %C, + %4 + %c =94+ 9%C+ °C, + %C53+ O,
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73. (c)

74.  (b)
75. @)
76. (@)

2cos(x—y)cos(x+y) cos? x —sin? y
cos(X —y) +cos(X+Y) COS X.COS Y

77, (© Here, cosx =

or cos® X(@—-cosy) =sin? y

2
or cos? X = ZCOSZ% or (cos x~sec%) =2

78. (© cosa =1[x+1)
2 X

= X =cos o +isino. Similarly,y=cosp xisinf

%:cos(oc—ﬁ)iisin (o—P).

79. (d)
1 97 . 9m n 9n
80. d —|C0S——s8in — |=CO0S | —+—
&) \ﬁi[ 10 10] [4 10]
23n ( 237tj 177
= C0S—— =C0S| 2n——— |=Cc0S——
20 20 20
-, the value = cos™ [cos N—nj = 17—n
20 20

8l. (0 |4-5%>2%=4

5—X—l‘>1
4

§—1>1 or 5—X—1<—1
4 4

x>§ orx<a0.
5

So, the solution set = (— o, 0) U [g ooJ .
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82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

(©)

()

(b)

(©)

(d)

()

(©)

()

(©)

(@)

(b)

s(s—¢) _1
4

2s(2s—2c) =abor

or cos? or cos

N O =)

9 1 = 1 ( E must be acute)
2 4 2 2

Let the point be (t, t)

SO, L =4 = £+£J:1i4 i2+i2
1 1 4 3 4< 3
A

The tangents to the parabola y2 =4ax at the points (a, 2a), (a, —2a) arey = x + a
andy=-x-—a.

The third side of the triangle is x = a.

Clearly, these lines form a right-angled triangle whose two sides are equal.

The distance between foci = 2ae =4 and e = %

— a=3.50, b?=a’(1-¢?) =9.(1—§j=5.

For the ellipse, a® =16;b? =a?(1—e?)

[ 2
e:#;b — ae = vJ16-b? .
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For the hyperbola, a? :ﬁ, b2 :ﬂ; b? =a?(e? -1)
25 25

= e:%:ae:& 5 416-b? =3.
93. @)

1

94, (d)  x+n-—[x+n]hasthe period 1 and tan %X has the period

l\)\:—i|?—|

ie.,,2,LCMof1,2is 2.

95. (c)  Thefunction f & >=x—[x] issameas f € = % , which is many-one and, therefore,
inverse function is not defined.

9. (¢ x=eY" = logx=y+x;

2_
907. (a) lim 10Qeld+0+XT=X o\ 2 _L
x—0 X2 x—0 X 2

9. (@ f@+0)=lim (1+h-1|-[L+h])=lim (h-1)=-1

f(-0)=lim (1-h-1|-[1- h])=lim (h-0)=0
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99. (b) h(x):min{x,xz}:x,xso, x2,0<x<1,x x>1.

As X, x2 are polynomial functions, they are continuous and differentiable in their
respective intervals of definition. So, the only doubtful points are 0 and 1. Check
continuity and differentiability at x = 0, 1.

1 1

0 (@ oS _cletin ) B
dx dx/dt et(sint+cost) dx tex iJ,i
J2 2
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