JEE CHAPTER-WISE TESTS

JEE MAIN ANSWER KEY & SOLUTIONS

SUBJECT :- MATHEMATICS

CLASS :- 12" PAPER CODE :- CWT-7
CHAPTER :- APPLICATION OF DERIVATIVES
ANSWER KEY
1. (B) 2. (D) 3. (C) 4. (D) 5. (B) 6. (C) 7. (A)
8. (B) 9. (D) 10. (C) 1. (C) 12. (C) 13. (B) 14. (A)
15. (B) 16. (B) 17. (D) 18. (B) 19. (A) 20. (B) 21. 3
22, 4 23. 1 24. 9 25. 7 26. 25 27. 9 28. 4
29. 3 30. 3
SOLUTIONS
1. (B) dr 1 dh 2
2 —=—and — =—-——
Sol A= Xe Al dt 10 dt 10
’ dr 2 1
1 a = T 1] —E + E
= E[G_X —2X2 ($ X }
N =%r(—r +h)
€ 2 1 .
[1_2X ]:0 = x=—= gives Thus, whenr=2and h = 3,
2 \/5 dv n(2) 21
Y —=——(2+3)=—
X2
yy A, ) d¢ 5
_ - . 5. (B)
A O B0 Sol. for x>d, f(x) = 4x—(a+b+c+d)
max. , _ is 1
12 1 = f'"xX) =4 = f(x)is
S AmaxcF = = — for c<x<d, f(x)=2x—a—-b-c+
242 +J8e d = '} =2 =fxis T
2. (D) for b<x<c, f(x) =x—a+x—b +
Sol. WTyzg max. (y) c—x +d—x
9 9 =c+d-a-b = f'(x)=0 = f
y1 +y2<2 [__2 __j (x) = constant
2 4 for a<x<b, f(x)=x—a+ b—x
3X1+3X2—X12—X22S2 + c—x +d—x
2 =b+c+td—a-2x = f'(x)=—2 =
/P~/\‘Q\ fx)is ¥
I , for x<a f(x) is again decreasing .
e 312 27N Hence f (x)is leastwhen b<x<c.
3. (C) As shown:
y
Sol. 9 =(x—1)x=22s0 Y= (x—2)x (3x—
dx dx?
; | g
. . . . d2 _ | | >
The points of inflection are given by dTZ_ 0 0 a b ¢ d X
So x = 2, x = 4/3 are points of inflection.
6. (C)
4. (D) Sol.
Sol. Given, V= reh
Differentiating both sides
d—V=n r2%+2r£h =Tr
dt dt dt
r dh +2h dr
dt dt OP LPY ZAPY =90 -0
OPA=0 ZPAY =0
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Now AOPA 9. (D)
AP? = + 1* — 2rr cos (1t — 20) = 4r’°cos20 Sol.  x=¢(t)= {55t =20t +7
AP = 2r cos20 PY = AP sin 6 = r sin20
AY = AP cos 0 = 2Y cos 20 dx _ b'(t)=5t"— 15t -20=5(t —4) (£ + 1)
~. Area of AAPY = 1/2 PY. AY dt
= r’sin20 cos20 0
dA _ 2 - 2 —
E—r [2cos 20 cos20 — sin“ 20] = 0 f-2<t<?2
g=T T y=y(t) =4t —3t° - 18t + 3
276
dy 2
— =y't)=12t"-6t-18
0% = Aismaximumat®= = dt v
— =0 =>t=-10r3/2
A - r2 ﬁ ﬁ 2 - 3\/51'2 dt
" 2 . 2 8 d2y n n
dt_z =y (t)=24t—6=\v (—1)=—30
.. A and y"(3/2) = 30
_ _y
Sol. y=v-x; tanb Ty y = f(x) is minimum at t = 3/2
tang =Y "% - _1 10. (C)
X N=X (D)™ x"(x-1)"  ifx<0
sec20 — = 11 dx_1 (-8) Sol. f(x)=1 (-D"x"(x-D" if0<x<1
dt  2(—x)¥* dt 16 x™(x 1) ifx>1
(where x = —4) (%, 5) g(x) = X™ (x - 1)", then
620 o 1 > g'(x)=mx""" (x =1)"+ nx" (x = 1)"”
dt 2 | =x"" (x=1)"" {mx -m+nx}=0
(1
M . f'x)=0=>9g'(x)=0=>x=0,10r —=
Also where x =—4, tanO=—=—-— m+n
-4 2 f(0)= 0, f(1) =1 and
&1 () -y O
. (1 + tan 9) dt = 2 m+n ( ) (m+n)m+n
5d6 _ 1 _ do_-2 0.4 :ﬁ>1{0<m<1}
4dt 2 dt 5 (m+n)™" m+n
8. (B) The maximum value = ( Hi I)lmn
m-+n
Sol. y=x(nx-2)
1. (C)
(1} ( 2= 1 Sol. LetOB=/,0A=/cos0andAB=/sin
y'=x|—|+(nx=-2)=Inx-
X
d 0 (0<0<7m2). Then
Y elnx-1=0=>x=e
dx
now f(1)=-2
f(e)=-e (least)
f(e2) =0 (greatest)
difference=0-(—e)=e
\/ = V= Z(AB)? (OA) = Z ¢° sin® 0 cos 0
e ¢ 3 3
PRERNA EDUCATION https://prernaeducation.co.in 011-41659551 || 9312712114



JEE CHAPTER-WISE TESTS

:>d—V=£/233in9(300529—1) fr(x)=eX -1
do 3
v f(X) lmin =1
Sofrom —=0,we get® =0 orcos 0 =
de f'(x)>0forx>0andf'(x)<0forx<0
1
— . Also V(0)=0, V (n/2) = 0 and >
J3 f(x)>1
o1 2ml? - f(x) is incresing ( T ) forx > 0
V | cos ﬁ = 9\/5
eX—-x>1
Hence V is maximum when cos 0 = 1/4/3 , .
e tan 0= 2 and decreasing (Vv )forx <0
12. ©) y = eX always lies above y = x i.e. eX—x
>1f >1
Sol.  Distance 'd' from the origin is =1/X2 + y2 ora
) 5 hence never cuts = a = (0, 1]
=\/(1—2cos t)” +cos” t
d=\/4cos4t—3cos2t+l 14. (A)
5 Sol.  f(x) is defined for all x > 2
1 f(x) =21 —2)—=x"+4x+1
=2 coszt—g +—6—i .(X) _ 0g (x =2) = x"+ 4x
14 64 fix) =
> __2x+4:2—2x(x—2)+4(x—2):_2x2+8x_6
2\/[ 2‘[ 3j N 7 X — X-2 x—2
= cos“t—— — 2
8) 64 fx) = 2(x*+4x-3) 2(x-1)(x-3)
This is a quadratic in cos?t, this will be x.—2 , ' X2
5 3 For f(x) to be increasing f'(x) >0
minimum when cos“t=— “2(x =1)(x -
g 20
X_
3 6
= cost=—= :>cost=£ (x—‘I)(x—3)<O
242 4 - —
J6 x-3<0 [.. x € Domain (f)
:>a=T =>x>2=x-1>0&x-2>0]
3. @®) x<3=x e (23) [ x> 2]
< .
Sol. forO<a<1theline 1. B)
2 a3 2
sol. Ac=23V3_ @ 2.8t :
. 372 3 3
O ae(0, 1)
area (A) = 3 a2
always cuts y = aX T4
y
3 3
A V(h)=""a2h =£ h(2 — h2)3;
4 4
; O X l 13
V'(h)=0 = h=—;Vyax=— 1
fora>1saya=2 \/5 2
consider f (x) = eX — x h
D I ]
B h
x=0 x
. o C G A
f (0) is the minimum a
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16.

Sol.

17.
Sol.

(B)
dy _ 12x7-2x+2  for2<x<3
dx  12x°+2x-2  for0<x<2

=2(2x+1)(3x—-1)

y
105

32

1/3
4 >X
0 2 3

—11/27,
Continuous but not derivable at x =2 &

ﬂ= 0 at x=1/3,

dx

Decreasing in (0, 1/3) & Increasing for
(1/3,2) U (2, 3)

= Minima occurs at x = 1/3. f(1/3)

=—11/27 ]

(D)
Let g(x) = x, where x <2, then g(x) is
strictly increasing.

let h(x) = x2 - 2x + 4, where x > 2, then h(x) is also

strictly increasing.

Since, f(x) is strictly increasing at x = 2,

so Lim x <k< Lim (x*-2x+4) =
x—>2" x — 2%

2<k<4=ke2 4]

19.

Sol.

20.

Sol.

y= ax-b - ax-b
(x=1)(x-4) x®>-5x+4

dy _ (x2 —5x+4)a—(ax—b)(2x—5)
dx (x2—5x+4)2

(4—10+4)a—(23—b)(4—5)=—_b

(4-10+4) 4
Since P is a turning Point of the curve (i)

[d—yj 0> 2=02b=0.... (iii)
5 4

dx

. ax-b
- P(2,~1)liesony=
(x=1)(x-4)
_ 2a-b
(2-1)(2-4)
4=227b o b=2 (iv)
From (i) & (iv)
a=1,b=0
sa+tb=1+0=1
(B)
£(6) = (az—bz?cos(% _ a’-b?
a—bsin0 asecO—btan0
a2 _ b2
f(0) = , h()=asecO-btan

h(6)
f(0) is maximum and minimum according
as h(0) is min. or max. respectively
h(0)= asec6—-btan©
h'(8) = a sec O tan 6 — b sec’ 0

18.  (B) . o -
Sol.  f'(x)=2a%?—5ax + 3= (ax — 1) (2a x — 3) for max. and min. of h(6) put h'(8) = 0
=0 secO(atanO—-bsecH)=0
x = 1/a, 3/2a .
If a > 0 then local maxima occurs at x = sinb=bla..... (1)  as[sec6=0]
1/a and. minima at x = 3/2a h"(0) = sec 0 tan 0 (a tan — b sech)
> maximaoccurs x=1/a=1/3=a=3 )
3 + (a sec”0 — b secH tan 0) secO
minima coccurs x = — = 1/2
2a = asec’® + a sec 0 tan”0 — 2b sec®0 tan 0
f[%j >0 =3/8+b>0,b>-3/8 h"o = a-+asin® 0—2bsin O
If a < 0 then maxima shall occur at x = cos” 0
3/2a and minima at x = 1/2a 2, 2
3 1 9 _a+ab /a®“—2b.b/a
—=— =>a= — >0 not admissible B 3
2a 3 2 cos™ 0
Hence b > - 3/8
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2 _p? 35 3
a ? >0 Hence, be | —, — by =—
acos” 0 2 2 2
sinO=b/a 5
; and by = —
{a>b>0andsin6:2 IS *ve 2 2
a
35 8
b :>(b1+b2)=— — =—==4
So, h(0) is minimum when sin 6 = = 2 2 2
a
f(0) is maximum when sin 6 = b 23. 1
a _ 10
. /—a2 2 Sol. f(x)= - T3 1
(a*-b").——— X243+
max. f(0) = a x X
(a-b)b/a
10 ~ 10
(az_bz)(vaz_sz X12+3X4+i+L+2 4 1 .
. 42 X +X—4 +2
(a? -b?) | LY
vxte =22 [x4+—4j +2>10
max. f(0) = Va? - b? X X
~of(x) < 10, 1
21. 3 10
Sol. Let f(x)= tan~"1 X, X € [a, b]
. Using LMVT, we get 24. 9
N PR 1 3 2
fan b-tan "a = 5+ Where 0<a Sol. f(x)= X——(m—.’:)x—+mx—2013
b-a I+c 3 2
<c<b<43 .'.f'(x)=(XZ—(m—3)X+m)20, vV x
30,1{ lb‘a 1 J<4 e [0, %)
tan~ b—tan  a Case-l: When D<0
1 1 (1
As,—< <1 =me [1,9] M
4 1+4¢c2 Case-ll: When D>0
—The greatest possible integral value is 3. =m e [-w, 1]uU [9, x) ()
-b
2. 4 ZSO:(m—s)so
Sol. Wehave f(x)= (b2 -3b+2) (coszx - —-m<3 . (ii)
sin2x)+(b—1)x+sin2 Andf'(0)>0
s f(x) = (b-1)(b—2)(-2sin2x) + (b =m>0 .. (iii)
-1 (1) A (if) A (i)
Now, f'(x) # 0 for every x € R, >me[0,1] ()
So (b-1) (1-2(b~2) sin2x) 0V x So, finally (1)~ (1l
eR .. b#1 =m e [0,9] = [0, K]
1 3 Sok=9
AlSO,2b—2 >1=be 5,2 |\
(b=2) 25. 7
5 5 Sol.  f(x)=x-sinx
) f'(x)=1-cosx
Now, when b =2, f(x) =x + sin2 = f'(x) F')=0=1-cosx=0 =cosx=1
=1 (#0). x=0,2n
y =0 and y = 2r are two parallel tangents
and distance between them /4 = 21t
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Also other two parallel tangents are
parallel to the line y = x

S f'X)=1=>1—-cosx=1

n 3n
:>cosx=0:>x=5, ?.Tangentat X

T
2

yA
/‘

A

y—(%—l} =1 (x—%}x—y=1
Iy = 2.‘%‘=\/§

RTAE [2n+\/5] =7

28.

Sol.

3/2 \/

O 12

v

3 15
Ty= E satisfies the equation y2 _Ty

+1=0
= 2—£+k=0 = A=9
4 4

3
ForA =9, y=5 and y = 6.

4

fx)=1+3x2+5x4+7x8+ .. +21x20,
xeR
g(x)=—x2+400329—4sin9—7,9 eR
f lmin. = 1. 9X)Imax, = 4 cos? 0 -4

sin0—-7 at x=0

26. 25 N
Sol.  9sec’ + 4cosec’d = 13 + 9tan’0 + 4cot’0
By using A.M. and G.M. \_Z{
2 2
13 + 9tan“0 + 4cot© > 13 + 2 f(x)
V9tan? 0.4 cot’ 0 4« d
So 13 + 9tan’0 + 4cot’0 > 25. f\é(x)
27. 9
y=¢, v
Sol y2 __15y +0=0 < —c shortest distance between f(x) and g(x)
2 M is
1 _ 2 .
y=2x+— d=1-(4cos“0—-4sinO-7)
8x
5 o 1 =1-(4-4sin20-4sin0-7)
| J— X -
y 2_-8X3 2{ 853 J =4sin20+4sin0+4
=(2sin0+1)2+3
(
1 , .
For xe[O,EJ, y'<0 = yis dy=3, dy=12
1 . .
For xe E,OO,y>0:>yIST d_2=4
d;
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29. 3 30. 3
Sol. f(x)= Sol.  f(x) is increasing
%, ifX2>1 = x<-1 or x>1 - f'(X)>0 VXG(O’EJ
ax3+bx2; ifo<x?<l = -1<x<l 2
1/x +ax> + bx? 9 2
— if x* =1 = 3sec x+(3a+1)secx +a>0
— 3sec?x +secx+3asecx+a>0
f is continuous = (3secx+1)(secx+a)>0 Vxe
Soatx =1 1= a+b ... (i) T
Andatx=-1 —1=-a+b .. (if) 0.2
* b=0and a=1

s.secx+a>0
.. points Aand B are = (-1, 3) and (1,-1)

g'(x)=Ax—1)(x+1) min. value a a

.. minimum possible integral value of a =—

3
g(x) =4 X _xl+c 1
3 a’-a+1=3

2\
9(1)=—?+C=—1
c=1and A=3
" g(x)=x3—3x+1
©g(2)=3
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