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Solution of DPP # 3

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

MATHEMATICS
1. )= 12=f0) = f(c) = 1 = T sin(nc) = 1, -2(1—¢) = 1
2-0 2
2 3
= sintc= —,c= 5 = three values of ¢
T
2. D(x) = x* + f(X) = D'(x) = 2x + 2f(x) f'(X)
D(x) is minimum = D'(@=0 = 2a+2f(a)f'(a)=0
3. f(a) > —f(b) = f(a) > f(-b) = a>-b = a+b>0
4.  2<r'-2rP+3<2 = (rF-17°+2<2 = rF-1=0 = r=t+1
and  sind=1 = g= T Om 9%
2 2 2
5. Let h(x) = f(x) + x = h(x) is irrational for all x € R
But h(x) is continuous
So h(x) can take single irrational value say k
= h(x) = k = f(x) =k —x = f(—k) = 2k
But this is contradiction to given condition in question
6 . d (logax) = a4 @)=1 = a‘loga= La. 1
dx dx xloga
= x:IogaeandaX:i: e= 1 = a=e®
loga loga
. . n 3n T 3n
7. Infection points are x = —, — ; Tangentsarey=—-x+ —, y=X— —
2 2 2 2
2
Area of triangle = 1 x Toxp=l_
2 2 4
8. f(f(x)) =x+1 = f(f(f(x))) = f(x) + 1
= fx+1)=f(x)+1 = fx+1)>fx) = f can not be decreasing
9. f(x) — 6f'(x) > 6 = e % (f"(x) — 6f'(x)) > 6%
= di (e™f(x) +e®) >0 = e (f'(x) + 1) is increasing
X
also hx)=e®*[f(x)+1]=0atx=0 = h(x) >0 = f(x)+1>0
= fx)+x'>0 = gx) =0 S0 g(x) is increasing
71 1 Q x (1-x) g
10. T=DIS -  T= X2+ +_TX= () (say) -
1 x? +1
P
f(x)=0= X = % for minima = f(x) = minimum time = 0.7 hr approximately
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11. Let number of additional machines installed = x
P(x) = (50 + x) (1000 — 10x) = P'(x)=0 = x =25

2

2 6 .: 6
12. Let ax - sin® and bL = cos0O = Xy = L@cose = (XY)max. = .
c® c® \ ab 2ab

13
13. S=\/x2+y2:,}x2+1 = g_szo N X:(%j
X X

14. Let X' be the fraction = y = X — X" has to be maximum
1
— 2
= d_y:O = X = 1n1&—dy<0
dx n dx?
15. — o B
B N\

16.  f(x) = sinx — cosx + sin"'X — cos "X

= f'(x) = COSX + Sinx + = f(x) = v/2 sin [x +Ej b2

1-x2 4 1-x2
2

As

J—z >2so f(x) >0forx e [-1, 1]
1-x

Also f(-1) <0 and f(1) > 0 so one solution

17.  Letg)=fx)cosx =  g(x)<0 - g Z_"jgg(gj
= Q(EJSO = lf(i—-’—njﬁO = f(ﬁj=0
3 2'(3 3
18. X2+ 6x+11>0 vxeR

T T[+ — +\n i: -\n
f(gj-o,f(?J-(O) >O,f[6] ) >0

y
—xfnx, O0<x<1
19 *. f(x) = ' y =f(x)
- ¢ {xfnx, X1 4.
el/":
Pe : X
0 1 1
e
y y = f'(x)
- — O<x<l 1 l G
-1-/nx, O0<x<1 '
- f0= = =1 \
1+ /nx, X>1 1
-, x>1
X 0 1\1 X
e
_1 ...........

By LMVT,
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—-2Xx—-2, —-2<x<-1 2
_ (RLILLLELILECEE] CELCCEEELELEEED M
-2x-1 -1<x<0 H
20_*.  f(x) = P\ g WD S
0, 0<x<1 '\
1<x<2 ‘ b >
t i —1\ o1 2 3
)
-1
21 *. f(x)=0 = 2¢*—(a®-5a+6)e*+10a—2a°-11>0
= e (2™ - (a® = 5a + 6) + (10a— 2a° — 11)e*) > 0
= e2X+(5a—a2—%)ex+(5a—a2—6) (%jzo
X 2 X 1
= (e +5a—a—6)[e +§j20
= a’-5a+6<e = a®-5a+6<0 = 2<a<3
22_*.  f(0) = 2 is maximum value
23_*.  Take counter examples (A) f(x) = x° — x ©)fx) =e* (D) fx)=x*atx=0
24_* f,(x) must be quadratic = n=1l
f.(x) has maxima = 2+(-2)"<0 = n can be odd
. d, . d
25 _*.  sinxo=cxoand —(sinx), =—I(cx), = COSX = C = tanxo = Xo
dx °  dx 0
L} _ _ 2
26_*. Let g(x) = log(1 + (X)) = x ; (a, b) —> R -~  gm= 21 (x) _ 1-2(d
1+f2(x)
= Lim g(x)> Limg(x) = l1-b>-a = b-a<1
x—b~ x—a*

277 f(x) :[&+i)j - 3.(&+%]—4.[(&+%]2 —2}

&+%:t = f)=t-42-3t+8,te[2 )
Letf) =g() = gM=(t-3)Bt+1) = g) e[g(3) 9(»)) =  f(x) € [- 10, )
x-1

2x\/;

28"*,  Since a, b, c,darein G.P. soa=0
Further f'(x) = 3ax? + 2bx + ¢
D = 4b? — 12ac = 4b° — 12b° = - 8b* < 0
=f(x)>0ifa>0 andf(x) <0if a<0 = f(x) is monotonic = f(x) = 0 has only one real root.

Also f'(x) = (3t° — 8t — 3) ( = f(1)=0

Now, f"X)=0=6ax+2b=0=x= ;—b SO one root.
a

20n* tan(0 + a) = 30/x .(0)
tan a = 10/x ()]
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20

tand +tana 30 20x
—_— = > tanf =———— = f(x)
1-tan® tana X x2 +300 G 10
A5
X
Now 6 - max = tan® —» max {- 6<90°%
f(x)=0 =N x = 104/3 N 0=30°

X 1
30n*,  Let f(x) = 10 + Iexzdx —f(1) =10 + Iexzdx. Asl<eX <e’forxe(0,1)=11<f(l)<e+9.
0 0

31M*. Let f(x) =x—sinx—a = f(x) =1-cosx = fx)>20 = f(x) is increasing

=1(x) {f (%‘j f (gﬂ = f(x) e [1-%, g—l]

32n*, g(x) is not necessarily be defined in the complete interval [-1, 1] and g(x) will satisfy Rolle's theorem
unless f(x) = 0 for some x € (-1, 1).
So far as f'(x) is concerned, without further information nothing definite can be said.

33 f(x)>0 vx>0&F(X)<0 Vx<O0 = f(x)>0 VxeR = option (A) is true.
f'(x) = 1 > 0 = f'(x) is increasing.
VX% +1
f'(x) is odd =f'(=x) =-1f((x) =>—-f(x)==-fx) +c
f(0)=0 =c=0 = f(-x)=f(x) = f(x)is even.
y

2X
y = =m
-1 1/]}\3“ x? dy dy 2x 2x
341+, : X e’ wix @ —= = = m =

cos 'x—cosy -1

35*. = slope of chord = slope of tangent at ¢ (LMVT) = € (= o, —1]
X-y J1-c?
-1 -1
COS"X-COSy 4
y—X
36. f(x)=3cosx+4sinx+a>0ifa>5
f(x)<0ifa<-5
/
(A) - ] (B) —
/1
N
© — (D) —
AN
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39. Let f(x) has degree 'n' then f'(x) has degree (n — 1) and

f"(x) has degree (n —2)

Now, since f(2x) = f'(x) f'(x) .(0)
n=(n-1)+(n-2)
= n=3
= f(x) =ax®*+bx2+cx +d

Put in equation (i) to get 4a = 9a%, 4b = 18ab, 2c = 6ac + 4b?, d = 2bc

4x3

=a=4/9,b=c=d=0=1()= =

40.

loonl=cos 9(1s)al o il o 0
3 dt| 3 dt

2)\_ -4 d —4

== Atr=2, —(2nr) = — =-1=>d=-

[anJ r2 dt( T[) 4
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