UNIT WISE PRACTICE QUESTIONS PAPER
(UNITS: Continuity and differentiability, Application of derivatives)
Time: 3 Hours Max. Marks: 80

Marking Scheme

¢) 0, since,
2 l) _ : (1) . .
limyg £(x) = limy_q x* sin (x 0,as sin ~) is always a definite value as
—-1<sinx <1
d) 1.5, since greatest integer function [x] is discontinuous at all integral values of x .
Hence atx = 1.5 is continuous.

. b) Since the function is continuous at x =3 , hence
lim £G) = lim £(0)
lim (ax + 1) = lim (bx + 3)
X—3- x—-3+
3a+1=3b+3
3a—-3b=2
. b) 1.Given, fis continuous at x =0, hence
lim () = £(0)

1 —cos4x
L
- 2sin?2x
e

_ + . .. .
5. b)—¢' " .Here, " +¢&’ =¢""7 , differentiating both sides wrt x, we have,
d + d
e +e¥ L= (1+2)
dx dx
y x+y dy _ Xty y
e -¢ —= =¢ -e
( )25
eXtV—e¥  (e* +eY-e¥

dy/dx = =-eV ™%

ey—eXty eY—eX—e¥
e*cos (tan~teX)
1+e2%

6. b). By using chain rule , % (sin (tan~1eX)) =

7. a) ,y=Asinx + Bcosx, Dy = A cosx — Bsinx




D’y = - Asinx —B cosx = -y

D2y +y=0.

, du/dx =2 sinx cosx , dv/dx = - sinx €
du/dv = - 2 cosx /e “** =

COoS X COSX

8. a), Let,uzsinzx,vze
- 2cosx e,
9. b).Here, y=(sinx)™*
log y = sinx log(sinx)
Differentiating w r t x : 1/y dy/dx = sinx/sinx . cosx + log(sinx) (cosx)

dy/dx = (1 +log(sinx)) cosx (sinx) ™

10. b)., Here, dx/dt= a( - sint + tcost + sint) = at cost
dy/dt= a(cost — cost + t sint) = at sint.
dy/dx = dy/dt / dx/dt = tant

d?y

Hence, —== sec’t dt/dx = sec’t. 1/atcost = sec’t/at.

2

X . 22X
COS“——SIn“—
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11. d) -1/2 ,y=tan" (——

1+sin

) = tan™'(

(sin§+ cosg)2

0s2—5

-1 >
=tan (—2——3%=
COS'2—+SII’I7

— o] T_*ZW=T_
= tan (tan(4 2))—4
dy/dx = -

12. b) 66. Here, Marginal Revenue, dR/dx =6x +36atx =35,
dR/dx =30+ 36 =66

13.b)12¢m Area of a circle , Aznrz,
dA/dr=2 nrr
dA/drat r=6is 12

14. ¢) [o, %]

Here, f(x) = sin 3x
f(x)z 3 cos 3x.
Now , f(x)=0gives, cos 3x =0,=>3x=§ ,37n=>x= ,
Hence the intervals are, [0, %] and [g,g]

Now, f(x) >0 in [O,%] . Hence f(x) is increasing in [O,%] .

15. b) (x) = 2x>+9x% +12x — 1
f(x) = 6x*+ 18x + 12
f(x) = 6(x* + 3x + 2) = 6(x+2)(x+1)
f(x)=0=>x=-2,-1.




Hence the intervals are , (- <, —2),(—2,—1),( -1, x).
In (-2,-1), f(x) = (+ve)(-ve) = - ve, hence decreasing in (-2 , -1)

16. d). We have f(x)=2x"- 15x> +36x + 1
f(x)=6x>—30x +36=6(x*—5x+6)
=6(x-3)(x —2).
f(x)=0=>x=2,3
Hence, f(2)=29, f(3) =28, f( 1)=24, f( 5) = 56.
Thus absolute maximum value is 56 and absolute minimum value is 24.
17. a) local minima.
18. ¢) one maxima and one minima.
19. b) Both A and R correct but R is not the correct explanation of A.
20. a) (a) Both A and R are true and R is the correct explanation of A. Explanation: We
have,
(x - 5)(x - 7)=x" - 12x + 35 We know that, ax” + bx + ¢ has minimum value . Here, a= 1,
b =-12 and ¢ = 35 Minimum value of (x - 5)(x - 7) is -1 .
21. Here, f(0)=a,

1-c0s4x _ ..

Left hand limit at x =0, lim,_,,_ f(x) =lim,_,_ - lim

sin2x
=lim,_,_8
xX—0 ( 2

)2=8x1=8.
Thus ,a=8.
22. Now,xy=¢" ”
Logxy=x-y,
Logx +logy =x—y
Differentiating w r t x we get, 1/x + 1/ydy/dx = 1 -dy/dx
(M/y+1)dy/dx=1-1/x
Dy/dx = ;—Jri (%)
23, f(x)=x>—4x+6, f(x)=2x—4
f(x) = 0 => x = 2. Thus the intervals are, (- ,2) and ( 2, )

f(x)>0in (2,o) and f(x)<0in (- ,2) .
Hence f(x) is increasing in ( 2, <) and f(x) is decreasing in (-o< ,2) .

24. Here, f(x) = X" - 3x> + 6x - 100. f(x)=3x>—6x+6=3 (x> -2x +2)
=3 {(x—1)*+1}>0forall x € R
Thus f(x) is increasing function.

25. Let r be the radius of the given disc and A be its area. Then A = 11’
dA/dt =2mr dr/dt.
Given, dr/dt = 0.05 cm/s,




Thus rate of change of area when r=3.2 cmis dA/dt=2m.3.2(0.05)
= 0.3207 cm %s.

2t
Z )=a( -sint+ I/sint ) = a cott . cost
2

26. X =a ( cost + log tan%) => dx/dt = a( - sint + }2 S:C
an

Y = asint => dy/dt = a cost

dy/dx = (dy/dt)/(dx/dt) = a cost/ (a cot t. cost) = tant

dy/dx* = sec’t dt/dx.= sec’t . ———l/a .sec't.sint

acott .cost
83
a

When, t ==, d’y/dx’=1/a .2*.3/2 =

27. Here,x\/1+y +yVI+x=0
TFy =- WiTx
squaring both sides, x*(1+y) =y* (1+x)
= Xz—y2+X2y -sz:O
(x-y)(xty +xy ) =0
X=yor x-+y+xy=0,herex # y.
X+y +xy =0

. . . — 1
Differentiatingwrtx , dy/dx = - )7

=
=
=
=
=
=
=

28. Here, (cosx)” = (cosy)”

Taking log on both sides, y log cosx = x log cosy

—

4 0

Differentiating both sides wrt x , y.%:xx + log cosx dy/dx =

—siny dy
— + log cos
cosy dx g y

= dy/dx (log cosx + X tany) =y tanx + log cosy

tanx+logco
= dy/dx = YLanx+0gco
logcosx+x tany

29. Here ,profit function is p(x)=41—72x - 18x*
> pl(x)= -72-36x,
= p'(x)=-36

For extreme values of P(x), p/(x) =0,=>-72-36x=0
Xx=-2

Atx=-2, p//(2) =-36 <0, hence p(x) is maximum at




x =-2, Hence max profitis P(-2) =41 + 144 - 72 = 113.

Let H be the hypotenuse AC and 6 be the angle between the hypotenuse and the base
BC of the right angles triangle ABC .
Then BC=Hcos 8 ,AC=Hsinf
= P= Perimeter of the right triangle
= P=H+Hcosf+Hsin8
For extreme value of P, dP/d8 =0=>H(-sinf +cosf8)=0
= sin 8 = cos6O
= tanf =1
> §==
4
Now, d*P/d 6 *=-H cos 6 - H sin 6 and is — ve for =% )

. . s
Hence, P is maximum at 8 = 7

At, 0 = % ,BC =AC =H//2 , Thus triangle ABC is isosceles triangle.

\}

Given that dv/dt = 1 cm’/s, where v is the volume of water in the conical vessel..

From the fig, | =4cm , h = Icos % = \/Z—gl ,andr=lsin%=é

1 mTl%2+3 V3T
Now,v=-nrih=-——[]=—]3
3 34 2 24
V3

2
324ldl:\/3—nlzﬂ

= Dv/dl= " raall

But, dv/dt=1 cm’/s when 1 =4 cm,

Hence, 1 = =>—=——cm/s

x/3_1r42£ ar _ 1
8 dt dt  2V3m




Thus rate of decrease of slant height , cm/s

zf

Let ABCD be the rectangle of maximum area of sides AB = 2x and BC = 2y, where C(x,y) be a
point on the elhpse — + —==1.

Now area of the rectangle A = 4xy. Or, A> =16 x> y* = S(say)

S=16x>y* =16x’ (1-—)b2—16 (ax —x%)

ds/dx =16 Z—E(Zazx — 4x3)

Now,ds/dx=0=>x=\/% and y=

L
V2
d’s/dx’ = 16 = - (202 — 12x?) . For , x = =, ds/ad’ =162 ~ (2a2 — 6a?) =162 ~ (—4a?) <0

Thus area is maximum at X = —  and S
No Y=1%
b

Maximum area is , A =4xy =4 \/—_ v =2ab.

— psin?x -1 [1=x —1 (V1tsinx+Vi-sin
33. Here,y e (Ztan /—1 )+cot { o — }

— 1-x 1 —
. For,x=cos 0 ,tan™! [— == cos™'x, and
1+x 2

X X X
v v sinZ+cos>+coss—sinZ
1+sinx+v1— smx}_ _ { 2 2 2

X X X
V1+sinx—vV1-sinx sin_+cos>—cos_+sin;

cot™1{ 2} =cot”'(cot x/2) = x/2

sm X

Thus,y= e cos™lx +x/2

ion 2 _ in2 .
=>dy/dx = 5" ¥ + cos™x e5"X 2sinx. cosx. + Vs

-1
"Vit+x2




