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Sol.1 f(x)is aquadratic

1
&f(~1)=0and f’(g] =0

so Letf(x)=a(x+1) (x—i]

3
= f0=a 3373
(b=2atx=-2) Sol.3

y=0

1
EJ. (x3+x2—x+2)dx:E
3J1 3

= [Ja=3 so f(X)=x3+x2—x+2

Sol.2 (@) y = x + sin 2x

dy

=1+ 2 cos2x
dx

dy _1
dx = 0= cos 2x = >

Sol.4
max. value = 2n

min. value =0

(b) vy = 2cos 2x — cos 4x

dy

dx

=-4sin2X+4sin4x=0

EXERCISE - 1V HINTS & SOLUTIONS

{z)--
(e-3

min. value = -3

D

N W

max. value =

The value of the determinent is

f(x)
D=—% +1
X3

1/
Lm 1,0 (109 1) _ tim,, (f00 4]
X0 Xén 3 +1 = 5ot 3
=2 (given)

For the existance of limit coefficient of x3, x?, x &
constant term of f(x) is zero.

m[100) 1
Now /n em[ x® )X = Lim —ax6+bx5+cx4 =2
Xx—0 )(4
= c=2

f(x) = x3 (6ax® + 5bx + 8)
f(1)=0 & f(2)=0 = 6a+5b+8=0
&24a+10b+8=0

12

on solvin a—E b=
ga=3. 97775

2 12
so f(x) = gxe— ?x5+ 2x4

Perimeter will be maximum when both the
other sides are of same length
. a/2
sin o/2 = %
A
a o a
b = —cosec — b
2 2 b a/2
Perimeter =a + 2b
= a + a cosec = B a a2 *~

2
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Sol5 AP=BQ=10sina
DP =QC = 10 cos a

Area= % (AB+CQ)xBQ

1
=5(10+10+20C05a) 10 sin a

. 1 .
A= 100 (Slna+ism Zaj

dA
— =100 (cos a + cos 2a) =0
da
CO0S 2a. = —COSo. = €O0S (n — a)
oa=mn/3
d’A _ :
a2 100 (-sina. — 2sin2a) a:% <0
V3 43
SoA, ., =100 |5+~
=75 «/5 Sq. units
Sol.6  Area of the pool
2
nr .
=—+(2rn.s ... i
o @ ()

perimeter :
P =25+ 2r+ mr.....(ii)

A
from (i) T =— +25

N
—N—>
——>

A r
S0 P="sor+ =

r 2
dp _ _ | 2A _ | 2A
dr =0 =r= \rn+4 &s= Vr+4

dz S
_— = = 2 =
ar O=r=0orr an
_dzz s <0

2 |2
dre M=g.

4ur2 =S =nar (r+ /)
3nr? = nr/

= o = sin™

W|r

£—lorsin = —
¢T3 473

dy 12x

Sol.8 vl m =g(x) (let)

g'x)=0 at x==%1
maximum slope

g(1) = 3/4 & point (1, 3/2)
minimum slope

g(-=1) =-3/4 & point (-1, 3/2).

Sol.9 from figure tan 6 = tan(a - B)

tano —tanp
tan 6=77 tanatanp

put tan o & tan B >-6

in terms of x & @.
dx

Sol.10 Given:2r+h=3 T
volume h
[—}
Sol.7 S =nr(r + ¢) = constant v =mrh l
=nr?(3 - 2r)
1 — 21—
VvV = 3 nr2h A
Sol.11 Area
1 al® A=2(12 -x2).x, y
z=v2=§n2r4h2 , ,
d_A (—x,, 12—x,”) (%, 12-x,%)
| dx, =0 = x,=2 /—x1 xl\ X
z= — mrt(?-r?
9 B r o r C i
A =32 sqg. units.
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Sol.12 x2h =1000
Top portion = x?
Base = x?
Sides = 4xh
E=15x%2+ 25x2+ 20 (4xh) + 300

1000
E=40X2+80X( 2 J+300

E =40 x? +@+300
E =0=>x=10
dx
d’E

= -80+ 160000 >0
dx X3 x=10

=>x=10=h=10

Sol.13 A = 20 (12 - 02)

dA

2 212-3m) =0

da

=+

= o=+2 (12 - o2)
d*A 12042 <0
— ==120|,
do? =2 /2 ((xA,O)\

A =4(12-4)=32sq. units

Sol.14 CD=2/cos9
CM=2/cos?0
P =4/(1 + cos 6 — cos? 0)

dp _ _T = %
40 —0:>9—3,0 i \
M
— 2 —————
d2
—2 <0 (o) e:g
do n/3

dy _ (2x-5)(ax +b)—a(x® —5x + 4)

Sol.15 dx = [(X—l)(X—4)]2
atx=2& -1
d
Y 0= a=18&b=0
dx
N X
SO ow =
y X2 —5x+4

d
Now find % & check maximum value.

Sol.16 Leta, b, c be the sidesanda+b+c=2s
A?=g(s—a)(s—b)(s—c)

by AM > GM
- (s—a)+(S;b)+(s_c) > %/(s_a)(s—b)(s—c)
w > %/(s—a)(S—b)(s_c)

S

3
or (Ej > (s—a)(s—b)(s—c)

54
>7 > s(s—a)(s—b)s—c)
2
'.iZAZ E > > A.
27 343

2
S
.. A hasthe maximum value ——= and it takes
3V3

place when AM = GM. hencea=b=c¢

Sol.17 xy=18;
after marging ; ¢/ =x—-3/4, w=y-1/2

oy X 2,42
SO A" =xy 5 4y 3
A'=18- — 318
- 4 X
dA'
W 0:>X:3\/§
y=243
Sol.18 LetP =(acos 6, b sin 6)
X y .
T:—cosO+ =sin6=1
a b
y
N

P(a cosg, b sing)

_/ >X

b
a &P = YOP?2 —ON?

cos?0+asine

ON =
N

MorTtion
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a’b?

NP2 = D(let) = (a2 + b)) —u —

where u = a?sin? 0 + b? cos? 0

d p2  d’D 2a°p?
©__,,an &0 __ 2
du u? du? ul
J
=0 > u=ab = d’"<0
SO0 D is maximum when u = ab
S0 PN=|a-Db]
X
2
Sol.19 y = _[(t - byt
-1
3 2
X X 5
= — - — 4+ —
Y=3 "2 7%
5
(a) x=0=y= 5
y=0=>x=-1
(b) F'(x) = x?>-x
F'(x) =2x-1
(c) F(x)=0=x=0,1
®. S @
0 1
Tingin (-, 0) U (1, «)
yingin (0, 1)

(d) x=0=y=5/6
x=1=y=2/3

Sol.21 Areaof rectangle

_ (M+36_a_v1jy
- "

12 12
A =36y, - 3y,?
dA
_dy1 =0aty =6

so for greatest area 6 x 18

7Y a-36)
[ 12 ’yi] [yl( +36, ylj
C B 12
O (a,00) A (36,0)
(0,0)
Sol.22 A=nr?
o} nr 360
p=r0+2r

4

put rin terms of Ain P ;

d /
& P _o=r=va YV

dr

Sol.23 M(f) =

1+4et

Lim
tow

Lim
t—> -

M) =0 & M(t) = 3

12
et+4

M=3-

am _ -12e'
dt ~ (et+4)°

putin the given relation.

Sol.24 b=c A
In AABD

c®+b2/4- 12 D
bc b/2
B 5 C

()

cos 0 =

5b2 — 4¢?

Cos 0= "3

1
A=2x5bzsin6 =b?sin 0

A? = b*sin2 0

2
s
= bt 4p?
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(5b2 - 4%)2
16

Diff. w.r.t. b
and put the value of b2 in (i)

As = b

Sol.25 Tangentxcos®+ysind=a
PR =a(l-sin6)
PQ =distance formula
Then by PQ? = PR? + QR?
P(0,a)

QR = \)PQZ—PRZ x2+y2_éf.__

Q (acos6,asind)

1
Area = > x PR x QR
=1(0)

dA
—— =0 => A= 3\/§a2
de 8

Sol.26 The co-ordinate
M should lie in
between P & Q.
Q is the foot of perpendicular
fromBtoliney = x.

A (-2,0)

o-4
CL -

[0)

Q(2,2)=BQ =22
AQ =2 5
AB= .20 =25

But perimeter is not the least in this case.

So the co-ordinate of M will be (0, 0) for

which perimeter is least.

Sol.27 V = volume of half cylinder

1 D) C
V=—nrr’h

2TE
S=s,+s,+s, A B

s — Total surface area
s, = semi circular surface

1
= — nr?+ = nar2 = nur?

2 2
, = surface of cylinder

1
=5 (2nrh) = =rh

s, = Area of rectangular base whose height
= h, width = 2r

s, =2rh

s =nr? 4+ arh + 2rh

2v
s=na?+(n+2)r —3
nr

2
=Tcr2+—v (m + 2)
mr

dr T a2 (n+2) =

= V(n+ 2)

s Mx+2)
dr? m nr3
2n+4n=6n>0

S least when

w213 = V(p + 2)

1
3= = arh (X + 2)

2
1_ T
2r  n+2

Sol.28 Letf(x) = x3+ 2Px?*+ P -a
fi(x) =3x2+4Px=0
4p

x=0,x=—?

4p
f(0). f [—?] <0

643, 32p3

(P -a) {_f +P—a} <0

MoTion "
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IfP>0
32 3
=P
P<a<P+27
IfP<O
2

Sol.29 f(x) = g=ax. @
f'(x) = —a e . x* 4+ a2 g, y@1 =0

ff(xX)=0=>x=a

min valueatx = a

F(a) = e—a2 . a32
F(x) = e—xz, sz

F'(x)=-2x e+ e < (2X N X + x)=0
2x/nx-x=0
x=0,/mx=1/2

x= e

e
min. value = e (\/E) =g, e¥2 =g

1/a
Sol.30 f(a)= .[o (@3 + 4x - a° x?) e dx

differentiate with respect to 'a’ using leibnitz
and equate to zero to get critical points and hence
find minimum value.

Sol.31 (a) f(0) =0

l—L"(‘)’} Jx nx
= Lim 0X 5| Hospital)
x—07" X‘l/2 )4 P
1/x
— Lim 1 _ —
T x>0t _EX 32 =0

fis continuous at x =0

1 1
(b) ()= 57 Mx+ Jc =0
=>/mx+2=0
= X=e72
! i Jhinh-0
() f(09) =g
: /nh
Lim —
et Jh 7F
DNE
rITI—T) f'(x) is also DNE
, /fnx+2
(d) FO=""757%
2&[1J—(£nx+2)1
f(x) = X Jx

4x
f'x) =0 =x=0

Sol.32 f(x) = /n (1 + sinx)
(a) zeroes of f(x)
wheresinx =0 v X € [-2n, 2n]
= X =-2x, -n, 0, &, 2%

COS X
1+sinx

(b) f(x)=
(1 + sinx)(-sinx) — cos® x

(1 +sinx)?

f(x) =

-sinx -1
= (+sinx)? 7 0
So, no inflection point.

(c) f(x)=0

= & 3¢
-XT 2072
Asymptotes where
sinx =-1

(d)

X——E 3
2T
n/2
I ¢n(1 + sinx)dx
-n/2

king & add

(e) I=
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n/2 3 5
o = J‘ /n(1 - sin? x)dx Sol.34f(x) = x3 - 3 X2 + 3 +log, m
2 f(x) = 3x>-3x =0
i i3 ‘o O’fll 0
Iz.[éncoszxdxzz.[éncosxdx (0) . f(1) <
’ ° E+Iog m 1—§+§+Iog m
. R > 4 55 4 <0
=2 ansinx dx = > Iénsinx dx c
0 0 (E+|Og4 mJ (2+log,m) <0
I=-n/n2
5
Sol.33 -5 < log, m < -2
432<m<472
A
1 <m< L
* 32 16
(£ h-r £ h
r dy
r Sol.35 — =0atx =+1
dx
y
B R R C "
r s
> X
ﬁ = % =sina X %
R
h-r ~ YRZ+h? X, X, N 1
— :> —
12 (R? + h2) = R? (h? - 2hr - r2) Xl xEel T X
r2 h2 = R2h? - 2hrR? so U = ar? (x,- x,)
r?h? = R*h (h - 2r)
X, 1 X, (1 - %)
R2h = r’h? “Tlaex®)? ) (xg 2) = (1+x,2)?
h-2r
1 dv _ 0atx = 42 - 1is only accepted.
V= 3T R2h dx
Umax. = TE/4
22 r? ,
1 r’h 1 ) Sol.36f'(x) = 3x2+6(a—7)x +3(@2—9)=0
“3"|(h-2r) T 37 E—h—g must have both roots positive
29
1 o ()D>0 =36(a-7)2-36(a-9)>0 =a<—

V should be least = z = h TR (max.)
(i) f(0) >0 = a e (—wo, =3) U (3, )

d 1 4r
A b 8a-7)

_ = = + — &
dh h2 h3 (|||)—2a >0=> 3 0 = a<7
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ae (- -3)u (3, %)

29
= 32:—3, 63:3, a4:7

a,+1la, + 7Oa4 =320

Sol. 37 Given s =6a + 3h ()
& volume =

V= (gaz}h h

Q —

puthin(i)&%:o = &get(a)

Sol.38 AB+BC+CA=L

L =2AB +BC
L =2R(1+cos0)secd/2+2Rsind/2

= 2R [2 cos 6/2 + 2 sin 6/2 cos 6/2]

dz
d0 0 at & = /3 (acute angle) A

0,
0e ( Zj

soatf=0&6=n/3&6 =mn/2 check
& at 0 =0; R=L/4 (requred result)

Sol.39 A= % BH
1 o .o
= = [bcos—] (stm—]
2 2
A =E b2 sin a

A
bsina
r=— 1 .gj o /
4 +SII’]2
b b
1 vsina
=4 V2A | 1+sina/2
B H H
a/2 a/2
i—O :>c050t—sinE
da 2
T o T
E -a= 5 = o= 5

S0l.40 f/(x) = k (2x - x2) e~
(a) F(x)=0=x=0,2
o, @® ©
0 2
Tingin (0, 2)
dingin (-, 0) U (2, ©)
(b) f(x) =k (2 - 2x) e~ - k (2x - x2) e~
= ke™> (2 - 2Xx = 2X + x?)
=ke> (x?-4x + 2)
f7(x) = 0

X2—4x+2=0=>x=2% 2

concave up in (o, 2 = 42 ) U (242 ,)
concave down (2 - 2,2+ 2 2)

(c) f'(x) =k (2x = x?) e~
) =k [@x-x*)e™ dx

f(x) =ke*.x2+c
f(0)=0=c=0
f(x) = ke™ x?

1
f2)=2=k=3 e

1
f(x) = 5 X2, €27

Sol.41 Letf(x) =sinx - 2n
Y

f'(x) = cos x - 2
Y

2 .
_ A _1[bisina f(x) > f(0)
r= > | 2b+a

s f(x) >0 w12 &
n 2

. . 2X

1 bsina = sinx>—

r=3z (1 +a /2b] T
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