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1 (b)
We have,
f) =x(x—1)*
=S () =(—1)2%+2x(x—1)
=f'(x)=x-DBx-1)
The changes in the signs of f"'(x) are shown in diagram
+ - +

oo 1/3 1 co

. ? 1 W
Clearly, f (x) attains a local maximum at x = 3 and a local minimum atx = 1

» Maximum value of f(x) = f (1) = %

3
2 (a)
Since, 21k —% <sinx < 2wk +§

Fork=0
T[< i <T[
) Sinx )

Which increase from—1 to 1.

Similarly, for other values of k it is increase from —1 to 1.
3 (c)

Volume of cone, V = grzh
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T
= V=§T2\/lz—1’2

On differentiating w.r.t. r, we get

dV_7r2 T 7. r? (—2r)
ar 3|V T T D
av
Put E—O ,
r
> 2 f(Z—12) - ——=0
( ) Tz
= r[2?-r>)—-1?1=0
> r=+1 2
B
~ At r=l\/z,dz—z<0,maxima
37dr
2 l
h= |2-Z12=—
3 3

In AABC,tanf =

(c)

Given that f(x) =sinx —bx + ¢
~f'(x) =cosx—b

For decreasing, f'(x) < 0,for all x € R.
= cosx < bforallxER=>b>1.
(c)

Given, f(x) = 2x3+3x2 —12x + 1
= f'(x) = 6x% + 6x — 12

For f(x)to be decreasing, f'(x) < 0
=>6(x2+x—-2)<0
=>x+2)(x—-1)<0

i ER

=>x€(-21)
(a)
We have,
f(x)=2x+cot‘1x+log(\/1+x2—x)

F ey Tt (g 1)
X)o= —_ _

1+x% 14+x2—x\W1+x2
o 1+2x2 1

= = —

'Y 1+x%  V1+x2
S £ )_1+2x2 V(A +x?)

/1= 14 x? 14 x?

x2+V1I+x2(V1i+x2 -1
= f'(x) = 1+{x2 }>0f0rallx
Hence, f(x) is an increasing function on (—oo, o) and in particular on (0, o)
(c)
We have,
x x

f(x)=3coszx+4sin2x+cosz+sinz

x o x
= f(x) =4 —cos?x + cos> +sinz
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' o 1 ox x .
= f'(x) = sin2x 2(smi cos 2) (i)
Ve X x
= f'(x) = 2sinx cosx —E(smz— colsz)
x x x x
’ _ : sa2 7 27 _ N — — _
= f'(x) = Zsmx(sm > cos 2) +2(sm2 cos%)
s X X ) x X
= f'(x) = (cosz — smE) {2 sinx (cosz + smz) +1E}
s X X _ /x0T
= f'(x) = (cosz— smE) {2\/§smxsm (§+Z) +E}
For local maximum or minimum, we must have
fl(x)=0
x
= cosz—sin—= 0
x X ‘ x 1 :>x n:> T
—1 _= —_- — = _= — = —
cos = sinz an- =12 %=3
Now,

f"(x) =2cos2x — % (cos% + sin g) [Using ()]

=>f”(n)—2cos 1(cosn+sinn)— 2 ! <0
2) T ACOST T \COSy T IIY) = 2
Thus, f(x) attains a local maximum at x = %

T

Local maximum value = f (E) =4+ % =4++2
8 (c)

c® — a?x*
e

1
x4—a2x3)4

Let £00 =2y = (25

) 1/cx* — a2x®\ /%
= f (x)=1 B —

(4x306 8x7a2)

A=

bz p2
Put f(x) = 0
c

21/4\/6_1
c3/2 -
f (01/4\/5)  \2ab

3/2

> x==

9 (a)
Let the radius of the circular wave ring by r cm at any time t. Then, % = 30 cm/sec (given)
Let A be the area of the enclosed ring. Then,

A = mr?
dA_2 dr
ac ~ ar
da 2 50 30 2 30m? m?
> —=2nX50X — =
It s 100m sec m* m*/sec
10 (b)
We have,
x =tcostandy = tsint
d

. d .

w2 =cost—tsintand =X = sint + t cost
dt dx

At the origin, we have

x=0,y=0=tcost=0andtcost=0=>t=0
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11

12

13

14

15

16

The slope of the tangentat t = 0 is
d

dy d_}t] sint + tcost

dx dx cost —tsint/i=
dt/ =g

So, the equation of the tangent at the origin is
t—0=0x—-0)=>y=0
(c)

Surface area of sphere S = 4nr? and % =2

as dr

. — =4w X 2r— = 8nr X 2 = 16nr
dt dt

= ds o«
at T

(c)
Let f(x) = (l)x = x7% = ¢ *¥198% Then,

X
X

1
f'(x)=-— (;) (logx +1) = —x*(logx + 1)

Now,

f'(x)=0

= —x*(logx+1)=0
>logx+1=0=>logx=—-1>x=e!

Clearly, f""(x) < O0atx =e?!

Hence, f(x) = x~* is maximum for x = e 1. The maximum value is e'/®

(c)

Given, f(x) = 2x3 —21x? + 36x — 30

= f'(x) =6x%—42x +36

For maxima or minima, put f'(x) = 0

= 6x2—42x+36=0 > x=6,1

And  f"(x) =12x — 42

f"(1)=-30 and f"(6) =30

Hence, f(x) has maxima at x = 1 and minimaatx = 6

(a)

Let lbe the length of an edge and I’be the volume of cue at any time ¢.
T

av o dl
S =3 —

dt dt
=3 x52x 10cm3/s
= 750cm3/s.
(c) . -
y —sin
We have, = Tcosd
Clearly, Z—i/ =0for6 =2k + )
So, the tangent is parallel to x-axisi.e.y = 0
(b)
We have,
5x°—10x3+x+2y+6=0 ..»0)
Differentiating with respect to x, we get

d
25x4—30x2+1+2—y=0
4 1 dx
G _ 2 oet _30x2
=>dx— 2(25x 30x“ +1)
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d 1
S (_3’) -z
dx (0,-3) 2

The equation of the normal at (0, —3) is
y+3=2x—-0)=22x—y—-3=0

Solving (i) and (ii), we obtain the coordinates of their points of intersection as P(0,—3), (1, —1)

and (—1,-5)
Hence, the normal at P(0, —3) meets the curve again at (1,—1) and (—1, —5)
(b)
We have,
dx
0" a(—sinf +sinf + 6 cosf) = a b cosb
and,Z—Z =a(cosO —cosfB + 6sinfB) =aBsinb

dy dy/do 1
"a_dx/dé’_tane: E— cotf

dx

Hence, the slope of the normal varies as 6
The equation of the normal at any point is
y—a(sinf — 0 cosf) = —cotd {x —a(cosO + Osinh)}
= xcos 8 +ysinf =a
Clearly, it is a line at a constant distance |a| from the origin
(d)
We have,
3x2+12x—1, -1<x<2
f(x)_{ 37-x, 2<x<3
Clearly, lim f(x) = lim f(x) = f(2)
x—27 x-2%
So, f(x) is continuous at x = 2
Hence, it is continuous on [—1, 3]
Thus, option (b) is correct
We find that
f'(x) =6x+12>0forallx € [—1, 2]
= f(x) is increasing on [—1, 2]
Thus, option (a) is correct
Also,
f'(x) <0forallx € (2,3]
= f(x) is decreasing on (2, 3]
Hence, f(x) is attains the maximum value at x = 2
So, option (c) is correct
(b)
Given, f(x) = x® — 3x? + 2x
= f'(x) =3x% —6x + 2
Now, f(a)=f(0)=0

And f5) = £ (3)

-(3-1)o) -

By Lagrange’s Mean Value Theorem

fb)—f@

“bh-a 1O
3_0

:?—=3c2—6c+2
7-0

= 12c?>-24x+5=0
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This is a quadratic equation in c.

Cc

24

=1+—

But c lies between 0 to%

V21

~ wetake,c=1——

20 (a)

Since,f (x) = kx — sin xis monotonically increasing for all x € R.Therefore,

_ 244576 — 240
V21

6

f'(x) > Oforallx € R

=>K-—cosx>0

= K > cosx
= K > 1 [~ maximum value of cosx is 1]

ANSWER-KEY

Q. 1 2 3 4 5 6 7 8 9 10
A B A C C C A C C A B
Q. 11 12 13 14 15 16 17 18 19 20
A. C C C A C B B D B A




