Educating for better tomorrow

Solution of DPP # 2

TARGET : JEE (ADVANCED) 2015
Course: VIJETA & VIJAY (ADP & ADR)

Resonance

MATHEMATICS
1 1 .
1 ffx) = —— = f(y) = — whenyis in the range of f
f(x) y
f(11) = 10 = 10 is in range of f = f(10) = %
So 10 and % are in range of f. So by IVT, 9 is in range of f = f(9) = é
n? )
sin— n? Lim[ > LN sinzij
2. Lim ”l +— 1 = Lim(coszlJrZ;j = g\ reosn VozelTze =1
"> o tan n< +cosn n—w n n“+cosn
3 =1 (042 o 3?=r*+5 o 20°=5 =N p2=2
3 1 2
4 fox*—1) = -2 f(x) = 2x3f(x) = —=2x>f(=X)
= fx)=—f(x) = f(x) is odd = %% (x) is odd = %) =0
hg(h)
f(0)-1(0) L dh) o a-g)
5 f'(0) = Lim = Lim = Lim == = |lim=—>———->-"~
h—0 h h—0 h h—0 | h | h—0 | h |
h)-g(0 h)—g(0
= (0" = Lim M =g'(0")=0 Also  f(07) = Lim g( )=90) =—g'(07)=0
h—0°* h h—0" —h
2 _aX
6_ d_y =1+ ex = d_X = 1 = d_X = €
dx dy  1+e* dy* (e f
7 As la=1|+|b-1=|a]+|b|=la+1]+|b+1] so a & b cannot be of same sign
Let a>0&b<0 thenja-1]-(b-1)=a-b = la—1=a-1 = a=>1&b<0
Similarlya<0& b>1 so a>land b<Oora<0& b>1 (i)
Also giventhat |a] +|b|=]a+ 1| +|b+ 1]
= a>0&b<-1 or a<-1&b2>0 . (i)
From (i) & (i) a>1&b<-1 or a<-1&b2>1
= a-b>2 or a-b<-2
8_ (x=x*=1)°>= (2x — 4 —x°)* = Xx—3=0 or —2x*+3x-5=0
= x=3
\ |
9_
0 4
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——(n—ZSin 1x) 2sin”'x -~ >
10. lim = lim.— = = Ilim =4 (By ‘L’ Hostpital Rule)
xe\/§ X—ﬁ Xa\/g X—ﬁ xeﬁ 1- X2
2 2 2 2 2

117, lim 1+i+...+i = lim [ 1
nowo| 2 22 on n—w 1— 1 n—ow on
(e* =1)(xsinx) 0
12, #(0)= lim X" —im [ 3™ im( L] = n-2<o0 =  n<2
x—0 X x—0| xn-1 x—0| xN—2
13.  f(x +y) = f(x) f(y) = f(x) = ke ® where k is a constant = f(x) = ke*
As f(0)=2 = k=1 = f(x) = e
14. f(p) = —f(q) = either f(p) f(q) <0 or f(p) = 0 =1(q)
= exactly one root in (p, g) or roots are p and q

15, 24-2x-x*>0, a>0,a #1
= X°+2x—24<0,x°—25<0,x#+3
= Xxe (-5 -3)u(-3,3)uU(3 4

case(i) : X € (-5, =3)

so given equation becomes
= x> +16x—17 >0

case(ii) : X e (-3, 3)

S0 given equation becomes

24 - 2x —x°
= =7 2 >a

2
U (3, 4) 25-X o1 & o0<a<1
16
24 — 2% — X 24 -2x—x> 25-x2
——<a = <
14 14 16

N X € (=0, =17) U (1, ©) = xe (3, 4)
( 25}

= ae |l —
16

= xe(-17,1) = xe(-3,1)

from case (i) & (i) we getx (-3, 1) U (3, 4)

16n*, fX)—=x*=(x-1)XxX-2)(X—-3)(Xx—4)(x—5)

NI

17 *. a= Limf(x)=0-

x—0"

[@RF™

1

= undefined ; b= Lim f(x) = 1° = undefined
x—0"

18 *. tan™" (x +2) + cot™" v4x +20 :g = X+ 2= 4/4x+20 = x=4 = a=4
o 3 53
44I1+X_%_bx [4—bjx—%xz+.... 3
= Lim £ =0 = Lim — =0 = 2 -b=0,keR
x—0 5X +kx“ + X x—0 5X +kx“ +Xx
19 * f0)=0= Limfx) = Lim 0 = Lim @nx] - =1
x—0" x—0~ Xx—0"~ [X] —

20_*. Continuous =
Differentiable =

0=sin""b =

b
f@O)=Ff(0) = 0= = not possible
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21 *. Let Lim f(x) = A(=0)
X—0
Foranya>0, A= Limf(x) = Limf(ax) = Lim f(a) f(x) = f(a) Lim f(x) = Af(a)
X—>00 X—>00 X—>00 X—0
= f(a)=1 = f(1)=1,12) =1......
Also f(0) = Lim f(x) = 1.
x—0"
22_*.  Around x = 2, f(x) = [sin(x —=1) — 2| = 2 — sin(x — 1) = f(x) =—cos(x-1) =  f'(2) =—cosl
Now  f(x) = 2- s!n(x +1) x>0 = f(07) = —cos1, f'(0") = cos1
2+sin(x-1) , x—0*
23 % atr L2 = »., 2a+b _,
o a a
= aRa+b)y<0 = af'(1) <0
24 %, (h=2)(K*+x+1)-(A+2)(¥-x+1)=0 = 4 —20x+4=0
D=0 = A=4
25 *. D=0 VieR = (b—A)?—-4a(@a-b-2)=0
= A2 +2(Ra—-b)r+b*+4ab—4a°>0
D<O = ala-b)<o0
26*N.,  x2—2X|+[4—X|>[x*=-3x+4| = x2=2x)(4-x) %0 = xX2=2x)4-x)<0
= x € (0, 2) U (4, )
n
1 1 1
(n+1)(n+j(n+j....(n+ “‘J n n n n
277%, lim 20 4 2 ST BT ETEI T 141
N> n" n—w n 2n 4n 2™ n
2n 4n 2".n
" 2 0 Eal -
e P N PP L T 14— 1 = lim| ele2.e%...e2
n—oo n 2n 4n =1 n n—oo
1+ -+ + 0
= e =e?
28"*.  Possible points of discontinuity of f(x) are 4x =0, 1,2, ..,20and 3x=1, 2, 4,5, 7, 10, 11, 13, 14
so total 30 points but f(x) is continuous atx =0, 1, 2, 3, 4,5
9
29A* _3
: N o
Case-i x>0,a>0 = (x + 3)2 = ax
= X+(6B-a)x+9=0 = D=0 = a=12
Case-ii -3<x<0,a<0 = X+(6B-a)x+9=0
f(-3) <0 = 9-18+3a+9<0 = a<0
307*, 1 and 2 lie between the roots = f(1) <0 and f(2) <0
= 3at+l<0and4+5a<0 = a<—i
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31*, 1-h)>=0, »=1and (1+ h)* =0 where h— 0*

. Xsinb sinb
. = lim ——=——1¢€ (0, )
xsina x> XSina  sina

32*, f(x) = lim x sinb ¢n (1+

X—00

33_. f(x)is notdefined atx =+ 1
in| x| . . xsin| x
sin | 2' is continuous at x =0, so S—ll

> is differentiable at x = 0
1-| x| 1-| x|

34 . f(x)=(x=3)|(x=3)(x—4)| +cos(x —3)

|(x —3) (x—4)| is continuous at x = 3 so (X — 3) |(x — 3) (x — 4)] is differentiable at x = 3

But f(x) is non-differentiable atx =4 as f(4)=—1 and f(4") = 1

_sin? <
35_.  h(x) = sinx|sinx| = h(x) = 5"; X , —n<x<0
sin“x , 0<x<m

Also h(x) is periodic with period 2= so differentiable everywhere.

o, 0<x<1
36. f(x)=¢ x=1 , 1<x<2
2x—-3 , 2<x<3

0 1 2 3

37. f(0) not defined so discontinuous at x = 0

R R O R REL

(35 o))

X xV_ o (x) [ x x2
¢(2"—*j_¢(2_”j_¢(2“j ¢(2”*1j+(zn—1)2
Adding all, we get

X)_, (X X 4
o= )= 3 olz) 5

Take limits as n — o

= 1 — i 2 — i :i 2
= ¢(X)—¢(0)—¢[2j ¢(0)+3X = o(x) d’(zj 3%
Repeating the same process = oX) — ¢ (gj :gxz
Repeating the same process, = d(x) — ¢(0) = % X2 = y-1

39. vertex is (0, 1)

40. Length of latus rectum is %

= h(x) is differentiable at x =0
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