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Mathematics

1.b sin"1x + sin‘1%% cosIx + cos_1%%

- - i —H1
=sin"tx +cos™Ix +sin 1%%003 l%%

=_ -
2

(N

2.a Putting 2x +y =t,
+ﬂ_ dt

dx  dx
The given equation can be written

gdt O
(2t-2) - (t +)— -2 =0
fdx E

g au_4t 1]’%+1‘%ﬂ:x+c
dx t+1 4 t

3.b The given integral can be written as

L, ezé
J—_ nde+J.,nde
X X
el 1
2
>t o, 2
:_E(fnx) o omx)g s
o 2 0O o 2o O =~
B ° B:0 -8, 2
4.d y A
y=1t :
0 2 X
2 2
X
Area = J'(Z —(2x—x ))dx
0
3 4
= loge2 3 - 3l%2e~3

5.d

3 3 O
|:J’§x2) (1+x+x4) x(2 +3x +6x4)Ddx
a

3
- I(x2 +x3 +x6) (2x +3x2 +6x5)dx
Letx?+x3+x5=t
(2x + 3x? + 6x5) dx = dt

4
3 t

- (tSdt=—+

1= 4 "°

bc 1 ab+ac
abc|ca 1 bc+ab
ab 1 ac +bc

C, - C,+C,
bc 1 ab+bc+ca

abc|ca 1 ab+bc+ca
ab 1 ab+bc+ca

bc
abc (ab + bc + ca) | ca
ab

s
PR e

=0

' = 3ax? +2bx + ¢ > 0 for all x.
a>0andD<0
a>0and4b?-12ac<0
a>0andb?-3ac<0

<

ooOooQg

e—l/ X _ el/ X

im —————
e—l/x +e1/x

x 0%

e—2/x -1 0-1
e—2/><+1 T 0+1

= lim
x-0*
cosA + cosC = 2(1 — cos B)
g 0

| 2005DA+C co A-C 2 ZsinZE
H2 H°H 2 B 2

O cosA —C ZsinE
2 2
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10. a

11.d

12. a

13. ¢

14.d

OA-CO B . B B
0 2cos Cos= 4sin—cos—
H2 72 2 2
OA-OJ
0 23|nB—HcosH—9= 2sinB
0 sinA sinG 2sinB
0 a&a ¢ 2b

Let A be the event:
‘Maximum number is not more than 10’
B: ‘Minimum number is not less than 5'.
6C2

then P(B/A) =

[SSI

2

We know P(A OB)=P(A) +P(B) - P(A n B)

But it is given that

P(AOB)=P(A) +P(B) - P(A) P(B)

OP(A B¥F P(A) . P(B)

This shows that A and B are independent events.

Hence, P%&Ez P(A)

fi(x)=2x-2=2(x-1)<0 ifx<1,ie x Ofw ,1).

Hence, f is strictly decreasing in (-, 1).

Let the polygon has n sides.
O Number of diagonals = "C,
(n - 1)n
2
n>?—n-2n=70

-n=35

O

-n=35

n>-3n-70=0

(n-10)n+7)=0

n=10or—

Hence, number of sides = Number of vertices = 10

O
O
O
O

O T o
D O T
T 9 O
1l
o

O a(cb -a?) - b (b? -ca) +c(ba-c?)=0

0 a*+b*+c*-3abc=0

O (@a+b+c)(@® +b®+c2-ab-bc-ca)=0
0Oa+b+c=0
ora?+b?+c?=ab+bc+ca

15. ¢

16. a

17. b

18. b

c ‘AIEEE

Given parabola is y2 -kx+8=0 or y2 = k% _EE

So vertex of the parabola is %0% and length of

latus rectum is Kk,

ie. da=k0 a=—
) . L 8
Hence, the equation of directrix is X = K -a
0O x= § - 5
k 4

But the directrix is given to be x = 1.

8 k
Therefore, we must have 2 =10 k=4,-8

The given circles are

x2+y2 =1 (D)

x2 +y2 +10y +24 =0 (i)

x2 +y2 —8x +15 =0 ...(iii)

Equation of radical axis of (i) and (i) is
5

10y +25=00 ¥ - 2

Equation of radical axis of (ii) and (iii) is
8x+10y +9 =0
O8x 25 & @ =x 2

0 Radical centre %— EE
o 20

Y _on LHYH,
dx® dx Hix? H

2
y
_:A
dx?

2
nd y%zAD N oax+B0y=2 spx+c
dx tdx dx 2

0 y=ax2+bx+c;a=%,b=B,c=C

The required condition is

k+1_ 8 _ 4k

"k k+3 3k-1
k2 -4k +3=0andk? -
k=1,3and 1,2

One common value.

O 3k+2=0
a
g
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21. b

22. a

23.d

24.d

re ‘AIEEE

m oD
AB= 10 of

m o0
BA= o of
a+p=4 o ()
aB=a .. (i)
y+5=36 ... (i)
yd=b (%)

Now a, B, yand 0 are k, kr, kr?2 and kr® respectively,
since they are in GP.

Mo k@+n=4

(i) O krX(L +r)=36

(i)+(@ 0 rrP=90 r=+3

Since it is an increasing GP.

Now a =1, =3, y=9, 6=27

And off = 3, y0=243

So,a=3,b=243

aX+b — 1(=
LetY = . Then Y=—(X+b)
c
0y & 2(x X)
c
2
ofe vz &% (x X)
N c°N
, 2
L a1 S\2
O Standard deviation of Y = —zﬁz(x—x)
c
2
= afO'2 = 3 o
[ c
Use options.
ap= al{bxc) _[abc] _

[abc]  [abc]
bp=0bM=1cH=0cE=Lak=0
01+0+1+0+1+0=3

The given point satisfies the given equation of straight
line. So the length of perpendicular is zero.

25.¢c J’(3x3 -17)e%*dx = Fax3 +Bx2 +Dx +E%2X +C
Differentiating both the sides, we obtain

(3x3 -17)e2* = 2%%3 +Bx2 +Dx + E%ZX
+e2x E3Ax2 +2BX + Dﬁ

i.e. 3x3 17 = 2Ax3 + (2B + 3A)x2 + (2D + 2B)x + (2E + D)
Equating the coefficients at the equal powers of x in
the left and right sides of the identity, we get

2A=3;2B+3A=0;2D+2B=0;2E+D =-17
Solving the system, we obtain

A:E;B:__Q;D:E;E:ﬂ
2 4 4 8
Hence, | = X3—8X2+gx_l 2X+C
4" "4 8

26.c Here|z—zi|=1
O |x+iy—xi+y|=1
O x+y)+ily-x|=1

0 Jx+y)?2+(y-%? =1

0O 2x2+y)=1

O x2+y?=

N |-

Hence, z lies on a circle.

Alternative method:
orlzl1l—il=1

Izl x\2 =1
1

5

lzl=

27.b  We must have
2-2x-x2 20
Ox} 2x 2 0
O )% 32 0
>V x & 3
“1-V3 sx<-1+3
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28. b

29.¢c

30.c

31. b

32.¢c

Let f(x) = 1

O f(—x) = mas f(x) is constant function.

O f(x) = f(—x) O even function.

Again fx + T) =1t

and f(x) = 1t

O fx + T) = f(x)

O f(x) is periodic, but we cannot find the fundamental
period.

(1 + tanx) (1 + tany) = (1 + tanx) %Han %
_ (1+tanx)§[ 1-tanxO _
1+taan
11+13+15+........ tonterms _

44+7+10+........ to 5 terms

M1x2+(n-12]
02— =15
E[2><4+4><3]

0 n(10 +n) =1.5x2.5(20)
On% 10 » 75 0

-10 +4/100+300 -10+20
On > = > = -15,5

n =- 15 is not possible, i.e.n =5

4n+11 2 3 4n+11
z iF=i+i® +i° + z i =i-1-i+0
r=1 r=4

=1

Ifa, b, carein GP, thena+b,b+b, c+bareinHP.
2(a+b)(b +c)

(a+b)+(c +b)

O b@+2b+c)y=(@+b)(b+c)

O b@a+c)+2b?>=ab+ac+b?+ac

O b?2=ac (- a, b, carein GP)

0 (263

33.b

34.d

35. b

c ‘AIEEE

Let f(x) be periodic with period AA % O,A>0
Of(xA ¥ f(x)

O cos(cos(x A Y cos(sin(CA W sin(4(xA ))
= cos(cosx) + cos(sinx) + sindx

Putx=0

cos(cosA)+ cos(sinA) + sin(4A)

= cos(1) + cos(0) + sin0

= cos(sin T/ 2) +cos(cos 1¥2) +sin(2 X
=1 /2

Let I, m, n be the DC’s of the line of the common
perpendicular (or SD) to the two given lines.

Then, we have

—4l+3m+2n=0

and—-4l+m+n=0

Solving these, we get

| _m _ n

3-2 -8+4 A +12
hemon JEemt ) 1
"1 -4 8 Ju2+(a2+?2 @

C'sof S 148
0O DC's of SD are 929’9
Also, A(=3, 6, 0) is a point on first line and B(-2, 0, 7)
is a point on second line, then

§+(7 —Oﬁ%

1 04
SD=|(=2+3)= +(0 -6)F—
g *0 -85

=9

For mutually exclusive events
P(AOB] G P& PMB) P(C)

=2,1,1
37476
_13
12

Which is not possible.
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