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1 (b)
We have,
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f(x) = x(x— 1)
=>f"(x)=(x— 1)2 + 2x(x—1)
=>f'(x)=(x—-1)Bx—-1)

The changes in the signs of f"'(x) are shown in diagram

+ 1 - } +

=00

1/3 1 oo

. . 1 L.
Clearly, f(x) attains a local maximum at x = 7 and a local minimum atx =1

~ Maximum value of f(x) = f(—) =

2 ()

1 4
3 27

Since, 2wk — g < sinx < 2wk + g

Yy

Fork=0
TL’<_ <T[
—3 sinx >

Which increase from —1 to 1.

Similarly, for other values of k it is increase from —1 to 1.

3 (©)

Volume of cone, V = Z‘T‘Zh
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Vs
= V=§T2 lZ—T'Z

On differentiating w.r.t. 7, we get

dl Tl.'
2)'\ll2—7 + —— ( 2))
\/7

dr

Put ?:0

= 2r (P —71%) —

= r[2(? -

:r=ilz

3
2 d¥v .
. At r—l\/;,dr2<0,max1ma

2, 1
h= [12_%p2_
BEEMNE

In AABC, tan =—=7_f-—ﬁ

4 (c)
Given that f(x) =sinx —bx + ¢
~f'(x)=cosx—b
For decreasing, f'(x) < 0,for all x € R.
=cosx<b forallxe R=>b>1.

5 (c)
Given, f(x) = 2x3 +3x? —12x + 1
=>f'(x) = 6x* + 6x — 12
For f(x)to be decreasing, f'(x) <0
=6(x*+x—2)<0
=>x+2)(x—1)<0
=>x€e(—21)

6 (a)
We have,

f(x)=2x+ cot tx+ log(qll +x2—x)

f'() 5 1 4 1 X 1)
X)=2— —
1+x% 1422 —x\J1+4°

1+ 2x? 1

1+ x? _\/1+x2

=f(x) =
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14+2x%2 JA+x%)

=>f'(x) =
f @) 1+ x? 1+ x?
2 2 2
X+ 1+ xyl+x—1
=>f(x)= { 5 ) > 0 forall x
1+x
Hence, f(x) is an increasing function on ( — ©,00) and in particular on (0,00)
()
We have,
) .5 x X
f(x)=3cos“x +4sin“x + cos> + sinz
) x X
=f(x) =4 — cos“x + cosz + smi
)/ . 10 . x x .
=f'(x) =sin 2x—5(sm5 — cosz) (D)

) ) 1/ x x
=f'(x) =2sinxcosx _E(Smf - cosz)

'(x) = 2 sin x(sin?~ 2X) 4 Lin® x
=f'(x) =2 sinx(sin“= — cos + =|sinz — cos

2 2 2 2 2
) ( X _x){z_ ( x+ _x)+1]
= = —_ — — — — —
f'(x) =|cos 5> — sinz)iZsinx(cos7 + sinz ) + 2
X X X T 1
ey XN B .(__) _]
=f'(x) (cos2 sin 2){2\fsmx sin |5 + 2 + 2
For local maximum or minimum, we must have
f(x)=0
X X 0
= _— —_ =
cos > sin >
X X . X e X T Sy T
= —_ = e e —_ = — = —
cos > sin > an > 5= 12 >
Now,

" 1 X B .
f'(x) = 2cos 2x — Z(cos% + sin E) [Using ()]

:>”(7T)_2 1( n+ _ 7r)_ ) 1 <0
fz—cosn z\Cosg +sing)= N

Thus, f(x) attains a local maximum at x =

1S

2
T

2
Local maximum value = f(E) =4+ =4+ 2

(o)
1
C6 — a2x4 4
& ( b2 )
Let f(x)=axy = (= “ng)i
y =
, 1(cbx* — a?x® "
43¢ 8x’a?
( PO 7)
Put f'(x)=0
c3/2
> x=t—7—F

21/4—\/&
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32 A3
f(cl/ 4x/5) " \J2ab

9 (@)
Let the radius of the circular wave ring by r cm at any time ¢. Then, % =30 cm/sec
(given)
Let A be the area of the enclosed ring. Then,
A=mr?
dA dr
= E =2nr E
dA 30 , »
:E =21 x50 Xmm sec = 30m“ m*/sec
10 (b)
We have,

x =tcostand y = tsint

dx . dy .
~—=cost —tsint and—==sint +tcost
dt dx

At the origin, we have
x=0,y=0=>tcost=0and tcost=0=t=0

The slope of the tangentatt = 0 is

dy
dy [dt _(sint+tcost) -
dx |dx| ~ \cost —tsint) _
- t=0
at/ _,

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

11 (c)
Surface area of sphere S = 4712 and % =2
ds dr
— =4n X 2r— =8nr X 2 = 16nr
dt dt
ds
> —
ac "
12 (c)

Let f(x) = (i)x = x ¥ = ¢ *!98% Then,

1 X
f(x)=— (;) (logx +1) =—x*(logx + 1)

Now,

fx)=0

= —x *(logx +1)=0

=logx +1=0=logx =—1=x=¢"!

Clearly, f'(x) <Oatx=e!

Hence, f(x) = x~* is maximum for x = e~1. The maximum value is e
13 (c)

Given, f(x)=2x>—21x?+36x—30

= f'(x)=6x*—42x+ 36

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

=>6x*—42x+36=0 = x=6,1

And f'(x) =12x—42

1/e
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f'(1)=-30 and f"(6)=30
Hence, f(x) has maxima at x = 1 and minimaatx =6

14 (a)
Let lbe the length of an edge and Vbe the volume of cue at any time t.
v==¢
av _dl
dt 7 dt
=3 x5%2x10cm3/s
= 750cm3/s.
15 (o)
We have, % = 1__32599

Clearly, % =0for6=2k+ D

So, the tangent is parallel to x-axisi.e.y =0
16 (b)

We have,

5x° —10x3 +x+2y+6=0 ..(0)

Differentiating with respect to x, we get

d
2564 — 302 +142 2 =0
dx
dy 1 4 2
:a——E(ZSx —30x%+1)
(dy) 1
=>|— = ——
dx/ o, _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, = and (—1, —5)

Hence, the normal at P(0, — 3) meets the curve againat (1, —1)and (—1, —5)

17 (b)
We have,
dx
@za(—sine+sin9+9cos€)=a9cos€
and,%= a(cos® — cos O + 6sinf) = a Hsin 6
dy dy/dé 1
..dx_dx/de—tanez—ﬂ——cote
dx

Hence, the slope of the normal varies as

The equation of the normal at any point is

y—a(sin@ — 0 cos@) = — cotf {x —alcos + Osinh)}

=xcos 6 +ysinf =a

Clearly, it is a line at a constant distance |a| from the origin
18 (d)

We have,

f(x)={3x2+ 12x—1, —1<x<2
37 —x, 2<x<3

Clearly, lim f(x) = lim f(x) = f(2)

x—27 x—2%
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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>0forallxe[—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
19 (b)
Given, f(x) = x> —3x% +2x
=f(x) =3x>—6x+2
Now, f(a)=f(0)=0
And f(b) = £(5)

36013

By Lagrange’s Mean Value Theorem

b) —
f( 2_2(@ = ()
3
3_0
:513—=3c2—6c+2
Z—0

=12¢* —24x+5=0
This is a quadratic equation in c.

24 ++/576 — 240

24

21
e

1
But c lies between 0 to;

J21

~wetake,c=1— r
20 (a)
Since,f(x) = kx — sin xis monotonically increasing for all x € R.Therefore,
f'(x) > Oforallx €R
=>K—cosx>0
=>K > cosx
=K > 1[ -~ maximum value of cosx is 1]

c
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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
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