











= fR2Y-f@2)=1-(-2)=3
(22) f(x)is max when
(x-3)*
X—1=13 2
{(x-3

X + 2 =
2x+ (x—3)*=8
2X+x2+9-6x=8
X>—4x+1=0

446 -4
- 2
4+243 2443

= 2 1 =2+‘/§

X

= f(x),_ =2+ _1=1+8

(23) 0= atx =3

d (x)

1

1 =1

Assertion - Reason Type

24 X+ 2y > 00— 2y > 00" —4y* = 4
=x>2[y20

Let V2 0ang ¥~y =u
L4yt =423y - duy+(4-u')=0

= D>0=>u>+3
2 -1 -1
761 S ﬂ(x) >0 Lp (x) <0
25 If dx and dx
= f(x)

is decreasing concave upward

U ),

——=>0
it dx’ and  dx :>f(x)

6 Let A=UN2T+8-3321-8

> A +154-16=0=> 4=1

27 (D)
28 (A)
29 (A)
30 (D)
31 (A)

More then one is correct

32 For the domain of (log (3 — x))™

123-x>0ie. xe (-0 2)U(2,3)

is increasing concave upward.

[+3,'1]

[+5,-2]
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33

34

35

36

37

38

39

(2—|x|w
for the domain of cos™' \ 4/
2-1x]

-1< 4 <1 ie. —4<2-|x <4 ie. —6<-|x|]<2
ie. —2<|x|<6 ie. —6<x<6
the domainis [- 6, 2) U (2, 3).
[f)-f(y)| 1
X—y ‘ <

y—>X

N

1 1 1

= [f(x)|< 2 given f(x)> 2 = fi(x)= 2
xPx-n)=x-1)Px) =P(1-n)=0,P0)=0and(n-1)P(n)=0
-.eithern=10orP(n)=0

If n =1, then xP(x—=1)=(x-1)P(x)

P(x)  x

ie. PX=1 x=1 clearly P(x) = kx is a possible solution
thus P(x) may be equal to 2x, —2x.
n I 5n

ltis clearthatp=3. 3 + 4 = 4

(2.1]
£
L _1J 4
Now, o =tan™ 4) +tan'3 =tan~' 3 +tan"'3

W[

A 3
1_:3J 9 3n

=n + tan™’ L 3
hence, options (B) & (C) are correct
Domain of fis R — {0}
range of g is [1, ¥)

Slnce [1,¥) <« R-{0}
f(g(u)) is defined on whole of R

T
=1 —tan’ (9) = 2 +tan™ 3 < 4

o2 | W2

The functions is not differentiable and continuous at two points between x = — /2 & x = 7/2 also
T T

function is not continuous at x = 2 and x =— 2 hence at four points function is not differentiable.

If a=0, then sin({x} + sinax) = sin{x}. Its periodis 1 ......... (i)
1is a period of sinax, fa=2nn. ... (i)
and so period of sin({x} + sinax) is also 1
from (i) and (i) a=2nn,n el
[ sinsgn(x) | {s|_n1}
=0

lim 1

(A) x—0* Sgn(x)
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_ {sinsgn(X)} {sin(—1)} {sim}
XlLrQ’ sgn(x) = -1 = 1 =0

. x3 +3x+1
lim ————

B)  xo e’ = 0 as e* moves very fast as compared to x3® & x.

. tanx
lim tan’1[lj =T ( lim =1
X x >0F

x—0%

lim (1J lim tan_1[1j =—% jim  1anxI ]Iim Jlame
(C) x-0 tan~! X) = |x—0 X (D) x—0 X = Ix—0 X
Hence, options (A) & (B) are correct.
J3[sinx | —sinx -2

40 figmw) =
J2sinx-2, sinx=0
J—4sinx-2, sinx<0
K
2sinx—-2z20 = sin x =1 = X=2nw + 2
1 Xe U 2nn+%,2n:ﬂ:+%
—4sin-220 = —1f£sinx< 2 - net
0 0<x <g
- f(x) = ]
— 1 X=—
41 Since0 <2sinx<1for0<x< 6 6
T (0, ™)
clearly f(x) has removable discontinuity at x = € and f(x) is continuous in \6)
True or False [4,0]

{1 x eQ
42 S1:Letfix)= =1 x#Q
Then [f(x)|=1,VxeR

s [f(x)] =1 but Xoa f(x) does not exist.

S2 : If f(x) is an odd differentiable function
Then f ‘(x) is an even function

f(c)=f(-c)=3
S3: Let u=y? and v =x2

a ¢ L

8 =2y ®# and ¥ =2x
a
g g

T B

d = ? = 2%

2(x - x2§ 1-2x)

= 2X
=(1-x) (1 -2x)
=1 - 3x + 2x2

S4 : Since f'(a*) and f '(a”) exist, therefore, f(x) is continuous at x = a

further since f'(a*) > 0 and f’(a”) > O therefore f(x) is monotonically increasing at x = a

| H%", i
lim lim xInx

43 S1:0 (14x)nx =€ =g0=1
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S2: Let a, b two consective roots of f(x) = 0

Then by Roll’s there is at least one point say c lying in (a, b) such that f'(c) =

Then f(x) f'(x) is a function for which f(a) f'(a) = 0, f(b) f'(b) =
since f(x) f'(x) is differentiable
Rolle's is applicable to it in [a, c] and [c, b]

0 and f(c) f'(c) =

Hence there are at least 2 points one in (a, c) and other in (c, b) where the derivative of f(x) f'(x)

vanishes
F 3
b
l ly=11-4
\ R/
TN y=e™
v s At
—1 0 1 . .

S3: five solutions

Match the column (One or more then one are correct)

44 (a) - (R), (b)—>(R), (c)—>(S),

1
(@) graphsofy=2¢ and y=1+ X intersectin 2 points.

(d)—(S)

- (1+ n/_ 1\ Jim E -
(b) nlinw L J ( J —In4
1
(C) g(X) = L X(2+2X) = 3X):—2

4

b f(x+1)+f(x)=fLX+EJ
\
)

x+2]

p fl 2/ =_fx) b fix +3)=—f' 2/ =f(x)
\ f(x) is periodic with period 3
45 (@) »> (R), (0)—>(P), ()= (S) (d)—~>(Q)
y=n [/
y=‘n/2/
\0 (4, 0)(5, 0)
Sol. (a)

Form the graph it is clear that x = 5 is the least positive integral value for which x2 —

(b) f(x)=2e*+ae>*+2a+1
=e*(2e*+ (2a+ 1) e* +a)

’_1,_

[6,0]

2
3

4x > cot™' x
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=2e> (e + (a+1/2)ex+ al2)
=2e*(e*+a)(ex+1/2)

for f(x) to be increasing f'(x) >0 vV x € R
or ee+a>0V" xeR

or a>0
1
f2(3+X) x (2 (a+x)-f(a) 2 PR
(©) Jim [ f(a) ] x'”fb[ % (a) J _ ex”i”o‘f e — o
\ k=4
(d) sinT"(=x*+4x-3)=cos" (2—|x]|)
0<-x2+4x-3<1=> xe[1,3] ... (i)

Also 0<2-|x|<1 = xel[-2,-11u[1,2] ... (i)
from (i) and (i) x € {1, 2}
Subjective

46  Let 2=y log, y
sothat logy=111x =  x= 111

equation becomes

3
y

4 + 2y =4y*+ 1
y’—16y*+8y—-4=0
sum of the roots of the given equation is
log, y, +log, vy, +log, y;  log,(y,y,y;) logy4 2
X+ X, +x,= 111 = L = 111 =111 =8 +8 =113 Ans/]
47 Cross multiplication and rearranging gives the cubic.

_~Q
%a
p

xX*—ax?+23x-b=0

200+ PB=a ...(1)

o’ +20p =23 (2)
and o= ...(3)
Also given a+ =12 (4)
from (2) and (4)

o?+2a(12 —a)=23
o’ + 240 —20>=23
o’ —240+23=0
o =1 (rejected) since X #=+ 1
o =23; Bp=-11
a=235 from (4)
and b=0’p=529 x-11
= b=-5819 = a—b=35-(-5819)=5854 Ans. ]

i sin(n ) enix o enix
48 =0 3 put  sin (nx)= 2i
[e'e] Sln(ﬂ ) 1 [ee] enix _enix 1 i i " _ i G_K !
Z n - Z 3n | =0 3 =0 3
v = 21 n=0 = 21
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49

- 1

_ 21 9-3(" e )+1 | _ 2|0 —6cosx
3sinx 1 1
_ 2(5-3cosx) _ 2(5-31-(1/9)) _ 2(5-242)
5+242
fr— g

= a=5b=2,c=37 = atb+c=5+2+37=41 Ans. ]
HMH HRH
Case-1:If x <0 then LXJ and LX¥J is—ve hence LX)+ LXJ can never be equal to 5

Case-1I : If x>0
X X| <LX

we have

i
X
Since each of { } and { } is an intege

3 p(_)ss1b111tles are there_ .
3 4
(1) LX1 =0 and LXJ1=5
B B HAH
(2) X1 =1 and LX) =4 As LXJ4+LX]=35
3 s
3 LXl= and LX1=3
L2
now, = = 0< X <1 = 0<3<x = x>3

H 4 Lox 1 2 4
and Xl=5 = 5<Xx<6 = 6 <4<5 = 3 <x< 5
these two equations are not possible. Hence no solutions in these cases.

3] 3 1ox 3
now, If LX1=1 = 1<X<2 = 2<3<1 = 2 <x<3
F} 4 1 x 1 4
and Xl=4 = 4<x<5 = 5<4<4 = 5 <x<1
not possible simultaneously = no solution
{3} 3 1ox 1 3
again If LX1=2 = 2< x <3 = 3<3<2 = l<x<2
4 4 1 x 1 4
| x 443 3
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4
3

common solution 1<x<

3]
Hence x € 3

S a=1,b=4,c=3;, .. atbtctabc=1+4+3+12=20Ans. ]
50 A=2
(210g66+10g63).(310g63) _5. 210g63 .310363 5. 6log63 —7.3 E

= A-B=12 Ans. |

51 log(x)=x = x=a*= x= (Xlog“y (Using a = X1°g4x)
Taking logarithm
x log x (log,x) = log, x
(xlogx—1)logx=0
if log,x=0 =  x=1 thena=1 which is not possible
hence x log,x =1
log x* =1
x*=4 = xnx=2Mn?2 = x=2 Ans. ]

_JE{I—ID% 3x +llngx 3:-:}1::1% x+ 3[llng3(iJ+l—lngx{ED-L:I%}{
59 3 3 3 3003 X _5

,q”J +log, x +1 +1|:|gx3;|-1|:|g3 X +J[(1n:ug3 x =11 +(log, 3—1)}-1|:|g3:-: _5

T ()

ly+t1|+]y-1]=2
Case-I: y<-1
—ytDH+(l-y)=2 = y=-1 (Rejected)
Case-Il: y € [-1, 1]— {0}
1-y+1+y=2 (identity)
yel[-1,1]1-{0} = x € [1/3,3]— {1}
Case-III: y>1 = y-lt+y+l=2 = y=1 (rejected)
x € [1/3,3]— {1}

53 Let 2005 =b?

] logb2 (x)
given °% =x2
1 -1
taking log on base b, log (b) + o8y (x)log, (x) _ 2 log,(x)
(log, x)*
or logb+ 2 =2logx

2 + (log x)* = 4 log,x
(log,x)* —4logx +2=0.
If x, and x, are the solutions of this equation, then sum of the roots
log (x,) +log,(x,) =4 =  log(xx)=4=  xx,=b*=(2008)
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54 Let log,(x)=a and log,(y)=Db
at+tb=4 (1)
1 1
and a -b=1 _.(2)
from (2) b—a=ab
substituting b=4—a
4—-2a=a4-a)
a?—6a+4=0 .. (3)
from equation (3)
a, ta, =6
= log,,(x,) +log,,(x,) = 6
= X, X,=225°=(15)"
My b*-2b—-4=0
= b, +b,=2
log(y,) +logg(y,) =2
s y,y,= (64=2"7 and
hence x x)y,y, = (30)" = log, (x,yx,y,) =12 ]
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Answer key

1 B 2 B 3 B 4 C 5 A 6 C 7 D
8 B 9 C 10 D 11 D 12 C 13 C 14 C
15 A 16 B 17 A 18 D 19 B 20 D 21 C
22 A 23 A 24 B 25 C 26 A 27 D 28 A
29 A 30 D 31 A 32 B,CDD 33 AB 34 B,D
35 B,C 36 ABCD 37 ABD 38 AB,C 39 AB
40 AB 41 CD

42 A

43 B

44 (a) - (R), (b) = (R), (c) > (S), (d)—>(S)

45 (a) - (R), (b) = (P), (c)—>(S), (d)—>(Q)

46  [Ans. 113]

47  [Ans. 5854]

48 [Ans 41]

49  [Ans 20]

50 [Ans. 12]

51 [Ans. 2]

52 [Ans. 5]

53  [Ans. 2]

54  [Ans. 12]
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