DIFFERENTIATION

ONE-MARK QUESTIONS

(B) S =(a— PP
(B) 100

(D) Rs 14

(D) —8e =2

L

(D) increasing in (0.5, 1) and decreasing in (0,0.5)

(D) Assertion (A) is false, but Reason (R) is true

d(AC 1
(D) X2 = 2 (mc - Ac)

(d) Assertion (A) is false and Reason (R) is true.
y2

(D) x (11— ylogx)

10.(B) a>1

11. (D) neither maximum nor minimum value

12.(C) %2 = 2 (Ac - MC)
13.(B) 16
14.(D) 50

15.(B) 16
1

16.() (0, )
17.(A) —
18. (A) The marginal cost decreases from 0 to 1 and then increases onwards.
19.(C) -10
20. (C) Assertion is true but Reason is false

)

)

© P® N o

21.(C) Rs 50
22.(C) (-, 0) and (0, «)
23.(A) —

2at3

[SQP 21-22]

24.(C) 100 units
[SQP 21-22]

25.(A) 33
[SQP 21-22]
26. A




Sol. | Here, 6y=x3+2
1
dy _ 5 0d )
6d_ X dt z
1
A I _gdx Q)
As at 8dt~ we have 2
X X l
48%23}:23{:);:4.—4 o
d d
1
when x =4, y=11;: whenx =—4, y—ﬂ. )
.. Pomts on the curve are (4. 11), (— 4, %)
27.1f
Ans »
! :(x +Afx +1 )
1

28.Find

=7, =p( {1+ \/_J

= [ 1r+1

~Jr +1
__P

N

=(x*+1)y = phy’

Differentiating both sides, we get
2-".1‘1l - 2(‘Y2 _1).1'1.1'2 = 2}’1.‘.1"1

=Xy, + (Y Jrl)_*i‘1 =p’y

— (.vl + 1)_1'2 +xy,—py=0




Sol.

29.Prove

Sol.

30.Find
Sol.

31.A

y=};3—6x2+9x—8

¥ _3x2 _12x+9
dx
- ¥ 3x—1)(x—3)
dx
Critical points are 1, 3
Showing, x=1 is a point of local maxima.
Showing, x=3 is a point of local minima.
f'llx)=2x-1
ffx)=0=x= %

= {'(x) > 0 when x > % and f(x) < 0 when x < %

Since f’(x) changes its sign in the interval (—1,1). hence f(x) is neither strictly

increasing nor strictly decreasing on (-1, 1).

LetP=y" Q=x%, R=x"

Then, log P=xlogy — E = y* [lgg v +£§}
dx y

dQ |y dy
1 :_r]_ . == =¥ =4 ooy —
og Q=ylogx o X L g dx}
log R =xlog x — @zxx[lﬂ%ogx]
dx
£+d_Q+E:0
dr dr dx
- dy  y"logy+yx” " +x* (1+logx)
dx Ayt +x7 " log x]
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Given y =px® + qx? = Z—J;z 3px? + 2qx (i)

Since x = 1 is a critical point - 3p(1)2 +2q(1) =0=3p + 2q = 0 (ii) 1
Also, curve passes through (1, =1)so —-1=p+q (iii)
Solving (ii) and (ii)we get,p = 2andg = -3 14
Using this in (i) we get = = 6x2 — 6x 1
Now for other critical point, j—i =0 =6x’—-6x=0=6x(x—1)=0
=2x=0o0r1l
Thus, the other critical point is (0,0) 2
32.The
1
AR(x) = R‘3‘3'—15+-—— Now < AR(x)=0 = D+——33i6:l} &
= x* =4 = x =2 (as x is non negative) V2
= x = 2 is the critical point of AR(x). 14
Now % =0- 5(? < 0 hence AR(x) is maximum at x = 2 &
AR(2) =15+2-2 = 1542 %
3 36 9
1
Now, MR(x) = 15+ z—x—’;iﬁ = MR(2) =15 +5—-= 15+ = ~
=~ AR(2) = MR(2)
33.Find
Q-28 f(x)=2x>—9x? +12x -5
f(x) = 6x? —18x + 12 = 6(x* — 3x + 2)
fllx) =6(x—1(x~-2) 1 Mark
f'(x) =0= x =1and x = 2 are the critical points. % Mark
The intervals are (—o0,1);(1,2); (2,0) I Mark
Increasing in (—oo, 1] U [2,00),  Decreasing in [1,2] 1 Mark
34.Find
flfix) = x> —6x’+1lx—-6=(x—-1Dx-2)(x—-3) 1
=>x =123
Strictly increasing in (1,2)U(3,00) 1
Strictly decreasing in (—o0,1)U(2,3) 1
35.Find
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Sol.

36.Find
Sol.

37.Divide

f(x) = —%x"" —8x3 —42—5)(2 + 105

f'(x) = —3x% — 24x? — 45xand "' (x) = —9x% — 48x — 45
f'(x) =0=x=00rx?+8x+15=0

ie,x=10,—-3,-5

Atx = 0,f"(0) < 0 = 0is a point of local maxima

Atx = —3,f"(—3) > 0 = —3is a point of local minima

Atx = —5,f"(—5) < 0 = —5is a point of local maxima

f(x) = 20 — 9x + 6x% — x°
f'(x) = -9+ 12x — 3x%2 = —3(x? —4x + 3)
=-3(x—1(x—-3)
ffx) =0=x=1,3

Now intervals are (—, 1), (1,3) and (3, )

Intervals Sign of f'(x)
(=0, 1) —ve
(1,3) +ve
(3, ) —ve

= f(X) is strictly increasing in (1,3) or [1,3]

And f(x) is strictly decreasing in (—o, 1) U (3, ®) or (—o, 1] U [3, )

1)

1)
1)
1)

1)

()

(&)




Sol.

38.Find

Sol.

39.A

Let the two parts be x and 15 — x. Then. let y = x2{15 — x)3

=2 =x(15-%)% (- 53 + 30)

j—z= 0givesx=0.15.6

Rejecting x =0, 15. Hence x =6
Showing, x = 6 is a point of maxima
So, y is maximum when x = 6.

Hence two parts are 6 and 9

Let P (x, v) be the required point which is nearest to Q (1, 4). Then

distance PQ should be minimum and hence (PQ)2 should be minimum.

Now. (PQ)? = (x ~ )2 + (y— 92 = (% - 1)2 +(y—4)2

_ y*-32y +68
4

4+ _ 32y +68
LetD =2 ==Y ¥68
dp 3
T —y2 8
dy y
dp
—=0=y=2
dy y

Showing, y=2  1s a point of minima

Thus, the pomt 1s (2. 2)

(1)
(1)
<1
(1)

(1)

(1)

(1)




Sol.

40.A

Ans

Let the length and breadth of rectangle be x and y units respectively.
Let L be the length of fencing required, then
L=x+2y

If “a’ denotes the area of the rectangular region. Then

dL 2a
_=1__2
dx x
dL
—=0=x=+2a

dx

(ﬁ) ~ 2 .9
dx*)y_\za V2a
Thus L is least when x = +/2a

Length of fence = x = v2a

Let the length of the one piece bent into shape of a square be x m then the
length of the other piece bent into the shape of a circle is (36— x) m.

Let side of square be ‘¢’ and radius of circle be ‘.

Then,

6—x

27

¥

da=x.21rr=36—x=a=

L=

P S -

Combinedarea A=a’ + 7r

. - dA
For maxuna/uumma.putd— =0
X

1 144
=—(36-x)=x=
27 T+4

x
— m
8

.50 A1s minimum.

144 367

m and
T+4 T+4

Lengths of two pieces are m respctively.

41. Determine
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Ans.

42. A

Ans.

43.A

44.The

flx) = x* —2—3:> fl(x)=4x3 —x2=x*(4x—1)
ff(x)=0=x= {],i

Thus, critical points divide R into three parts
x<0,{]<x<i,x>i

When x < 0, f'(x) is —ve

~ f(x) 1s strictly decreasing for x < 0

When 0 < x < i,f’(x) 1s +ve

~ f(x) is strictly increasing for x < 0

When x > i,f’ (x) is —ve

~ f(x) 1s strictly decreasing for x < 0

Hence f(x) is sirictly increasing on G, oo) and strictly decreasing on

(—o0,0) U (0, i)

Here € = § —7x2+111x+50andx = 100 —pie.p = 100 — x
(1) R. the revenue function 1s

R =px = (100 —x)x = 100 x — x*

(ii) Profit function P(x) = R(x) — C(x)

x3
= (100 x — x?) — (X — 7x% + 111x + 50)
3
= -5 +6x* —11x — 50
(i) = = —x% + 12x — 11

: d

For P to be maximuim, aTi =0=x=1,11
dZ
d—§=—2x+12 >0atx=1and < 0atx =11

X
Thus P 1s maximum when x = 11
Hence, the profit maximising level of output is 11 units
(iv) Maximum profit = [P(x)],.—11

(113

= P 6(11)* —11(11) — 50

=111.33 or 111

Q-34. Let *x’ units of product be produced and sold. As selling price of one unit is Rs 8 total

revenue on ‘X’ units = Rs 8x
(1) Cost Function C(x) = Fixed Cost + 25% of 8x

= 24000 + == x 8x
100

= 24000 +2x. 1 ¥ Mark
(i1) Revenue Function = 8x 1 Mark
(iii)  Breakeven Point 8x = 24000+2x
x =4000 1% Mark
(iv)  Profit function = R(x) — C(x) = 6x — 24000 1 Mark
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Y2
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45. An

Let x and y be the dimension of the printed pages then x.y = 180.
A = Area of the page = (x+4)(y+5)
=Xy +5x +4y + 20
= 180 + 5x + 4x (=2) + 20

x
720

=200+ 5x +—
X

. . . dA 720
For most economical dimension b 0=5-— == 0.

= x?=144 = x =12

d?A 1440 . -
—) = —= > 0.~ Ais minimum
x=12

Hence, the most economical dimensions are 16em and 20 cm

Let x be the number of guests for the booking

Clearly, x > 100 to avail discount

- Profit, P = [4800 — = (x — 100)] x = 6800x - 20x

2% Mark

215 Mark

:,»j—izngO—anxjx = 170

2
Astl — _40<0 Vx
dx2

46.To

A booking for 170 guests will maximise the profit of the company
And, Profit = £ 5,78,000

P(x) =R(x) = C(x)
= 5x — (100 + 0.025x2)

=P'(x)=5-0.05x= x = 100

AsP”(x)=—0.05<0,V x

And, Profit =X 1,50,000

~ Manufacturing 100 dolls will maximise the profit of the company




47. A
Sol.

48.Read
Ans(1)

(i) V=x(36—2x)2

() == (36— 2x)? + 2x(36 — 22)(-2)

= (36 —2x)(36 — 2x — 4x)
= (36 — 2x)(36 — 6X)
=12 (18 —x)(6 —x)

(i) =0 =x=180rx=6
dx

Rejecting x = 18, we have x = 6

and T7 = 12(18 — x)(~1) + 12 (-1)(6 - x)

dv
e <Qatx =6
~ volume 1s maximum for x = 6
OR
av
(iii) -0 =x=18orx=6

Rejecting x = 18, we have x = 6

and% = 12(18 — x)(~1) + 12 (~1)(6 — x)

=

dzv
=-——<0atx=6
dx

= Max V=6 (36—12)% = 6 (24)? = 3456 cm®

Y T

AXY)

N\

Area of soccer field = (2x)(2y)=4xy
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Ans(i1)

E_Z‘_’b( at—v s x(—2x) ) Ol‘d—A—ﬂﬁ a®—2x" 1
d al C e A al\Jo—v
dA a
—:0:’1'::—
dx 2

" . a
-.Critical pointis x = T
2

Ans a4 a a
1i)(a — =0 for values of x closeto—=and to theleftof —= -
(ii1)(a) . 7 NG
" 1
% a . a
and < 0 for values of x close to—= and to the right of ——=
dx J2 YA -
oo Aismaximumat x :% )
Length=2x= \En and breadth=2y= s,E b 1
OR
Ans o ) -

iii)(b) a2 a2 )
(ii1) Y w («Jn X )( 4x) (a 2x )!\72 — |

-0 at x‘—i
dxﬁ a (ﬁ-l _xg) " . ‘\E ]
A1s maximum at a
oA { X =—=.
NG
Leugt11:2x:«En and breadth=2y =2b 1
49.A
Ans. (a) y = 40,00,000 — (x — 2000)?

Gives 2 = —2(x — 2000)
So. j—z = 0 when x = 2000 1¥2
d*y . . _ 1
Tz —2 << 0 Hence y 1smax at x = 2000 -
(b) Max Revenue = 40,00,000 — (2000 — 2000)* = 40,00,000 1
(c) Total Revenue = 40,00,000 — (2500 — 2000)?

— 37,50,000 1




50. A
(i) For all values of x,y=x"+7
. Shivam’s position at any point of x will be (x, X +';')
The measure of the distance between Shivam and Manita, i.e., D

D= [(x=3) +(x +7-7)" = [(x-3) +'
(i) We have,

D=1f(x—3}1 +x!

LetA= D? =(x—3]2 +x!

Now,
i(a}:z(x-s)mf =4x’ +2x—-6
dx

i(.éu)=l]'=:r.u:=l
dx

(ii) (a): :‘.\"(x)=8x1+2
Clearly, A"(x)=8x"+2>0atx=1
~. Value of x for which D will be minimum is 1.

For x=1,y=8.

Therefore, required distance = p = 1/(1—3)2 +(1)' =Va+1=45
(iii) (b): A"(x)=8x"+2
Clearly, A"(x)=8x"+2>0atx=1
-~ Value of x for which D will be minimum is 1.

For x=1,y=8.

Thus, the required position for Shivam is (1, 8) when he is closest to Manita.
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