JULY 4" WEEK CLASS TEST 3 DERIVATE & IT'S APP. MATHEMATICS (FRESHER)

Dear student following is a Moderate level [O @ O] test paper. Score of 18 Marks in 15 Minutes would be a satisfac-
tory performance. Questions 1-10(+3,-1). (All guestions have only one option correct).

Q.1

Q.2

Q.3

Q.4

Q.5

Use the function f(x) = x¥*, x > 0 to deter-
mine the bigger of the two numbers e™and ¢
(A)ems 1 (B) e™> 1
(C) ez (D) em< 1

If f"(x) + f'(x) + f2(x) = x?2be the differential
equation of a curve and let P be the point of
maxima then number of tangents which can
be drawn from P to x> - y? = a?is are :

(A) 2 (B) 1

(©o (D) Either 1 or 2

The set of all values of 'b' for which the
function f(x) = (b2-3b + 2) (cos?x - sin?x) +
(b - 1) x + sin2 does not possesses station-
ary pointis :

(A) [1, ») (B) (0, 1) (1, 4)
(©) ;,g (D) None of these

If f*(x) > 0 f'(1) = 0 such that g(x) = f(cot?x
+ 2cotx + 2), where 0 < x < mthen the
interval in which g(x) is decreasing is :

i
(A) (0, ™ @ (31

3n 3n
© (5 © (%)

The equation sin x + x = 0 has at least one
root in interval

(A) [-210)

(B) (0, m)

Q.6

Q.7

Q.8

Q.9

Q.10

A ball is dropped from platform 19.6 m high.
Its position function is

(A)x=-4.9t2+196 (0 <t <1)
(B)x=-4.9t2+19.6 (0 <t < 2)
(C)x=-9.8t2+19.6 (0 <t < 2)
(D)x=-4.9t+19.6 (0 <t < 2)

A given right circular cone has a volume p,
and the o

largest right
circular cyl- -
inder that &
can be in- X1
scribed in -
the cone
has a vol-
ume q. Then

p:qis

(A)9:4
(B)8:3
(©7:2 (D) None of these

Three normals are drawn to the parabola y?
= 4x from the point (c, 0). These normals
are real and distinct when

(A)c=0 (B)c=1

(Cc=2 (D)c=3

The set of values of a for which f(x) = (a*-
3a + 2) (cos?(x/4) —-sin?(x/4))+(a-1)x +
sin 1 doesn't possess critical points is

(A) [1, ») (B) (-2, 4)

(©)(1,3) U (3,5 (D)(0,1)U(1,4)

For a > 0, the value of a for which the equa-
tion ax? = logx possess a single root is

(B) 1/2e

(D) 2et

(A) 1/2
(C) 1/e
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JULY 4" WEEK CLASS TEST 3 DERIVATE & IT'S APP. MATHEMATICS (FRESHER)

SOLUTIONS
Sol.1 (B) Sol.3
f(x) = x¥, x>0
let y = f(x)= x¥/x

Taking log on both side we have

1
Iogy=; log x

Differentiating both side we have

1dy 1, [_LJ
Y'dx_x2+ogx x2

dy [l—logx}

dx x>

or

1/x

X
o f(x)="73
X

let f'(x) =0;
O logx=1

[1-log x]

Sol.4

or x=e
Again,

Xl/x 1 d Xl/X
n — O - — _ _
f'(x) = 2 [ x} + (1 - log x) ax | 2

" _el/e —l
0 fe)="5("g)*0

O

f'"(e) <0

'f' has a maximum at x = e.

But x = e is the only extreme value.

f has the greatest value at x = e
f(e) > f(m) forallx >0
(e)e> (mYr

en> re

O

o O o O o R O

Sol.2 (A) Sol.5
At point of maxima f'(x) = 0 and f"(x) > 0
0 f'(x) = x2-f2(x)<0
{Since the curve is x>-y?=a?-f2(x) < 0

0 x2 - y? < a0 point lies outside the
hyperbola}

O Point P(x, f(x)) lies outside x? - y2 = a2.
O Two normal can be drawn.

()

Here, f'(x) = (b?-3b + 2). (-2sin 2x) + (b - 1)

f'(x) does not possesses stationary points

O f'(x) 2 0

O (b-1)(b-2)(2-2sin2x)+(b-1)% 0
forany xOR

O (b-1){1-2(b-2)sin2x} #0

1
O [1(b—2)} >landb z 1

1 1
O -5 <b-2<_-andbz 1

2
3>
0 bO|35

(D)
Here, g(x) = f(cot?x + 2cotx + 2)
O g'(x)= f'(cot?x + 2cotx + 2).
{-2cotx cosec?x - 2cosec?x}

For g(x) to be decreasing, g'(x) < 0
O f'{(cotx + 1)2+ }.

(-2cosec®x - 2cosec?x)(cotx + 1), 0
O f'{(cotx +1)’=1}.(cotx+ 1) >0...(1)
{as f"(x) > 0 O f(x) is increasing,
then f'{(cotx + 1)2+ 1} > f'(1)

O3T[ 3m
=00x0 IT IZITIT[}

Thus, equation (i) holds, if cotx + 1 > 0

3m
0 cotx>-10x 0O O’T

(B)

Consider the function given by

f(x) = J (sinx + xcosx) dx = xsinx

We observe that f(0)=f(m) =0

0 0 and mare two roots of (x) = 0.
Consequently, f'(x) = 0i.e. sinx + xcosx = 0
has at least one root in (0, m)
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Sol.6

Sol.7

(B)

We have a = F = -9.8. The initial

conditions are x(0) = 19.6 and v(0) = 0.

dx

dt
0O Xx=-4.9t2+x(0) =-4.9t2+ 19.6
Now, the domain of the function is restricted
since the ball hits the ground after a certain

time. To find this time we set x = 0 and
solve for t.

So v = = -9.8t + v(0) = -9.8t

0=-4.9t+ 19.6 o t=2
Thus X =-4.9t2+ 19.6 (0st=<2)
(A)

let H be the height of the cone and a be its
semi vertical angle. Suppose that x is the
radius of the inscribed cylinder and h be its
height h = QL = OL - OQ =H - xcot a

V = volume of the cylinder = x? (H — xcota)

1

Also p = gn(H tana)? ...(1)
dv
- = —2y2
dx m(2Hx -3x? cota)

dv 2
sod—x =0 = x-O,x-E H tana,
d’v

2 =
dx xz%Htanu 2mH < 0.

2
So Vis maximum when x = 5 Htan a and

=V__= iH2tan2 1H—ﬁP
q - max T[9 a 3 - 9 "
[using (1)]

Hencep:q=9:4

Sol.8 (D)
Any point on y? = 4x is (t?, 2t).
_d 2 dy 2 1
Since ax - V SO gx @20 =% =t
Hence equation of normal at (t?, t) is
y - 2t = -t(x - t?)
This passes through (c, 0) if
-2t = -t (c - )
O t=0,t?2=c-2
Thus the roots are real and distinct if
c > 2, so c = 3 is the correct choice.
Sol.9 (D)
The given function can be written as
f(x)=(a-1)(a-2)cos(x/2) + (a-1)x +
sinl.
It is clearly differentiable, so its critical points
are given by
f'(x)=(-1/2) (a-1) (a-2)sin(x/2) + (a -
1)=0
Ifa =1, f(x) 0 for all x, while for values of a
other than 1, f(x) will be zero if
(a-2)sin (x/2) =2
In order not to have critical point, a must
therefore satisfy a # 1 and 3-2 >1
which is the same as sayinga 0 (0, 1) O (1, 4)
Sol.10 (B)

Fora > 0, the curves, y,= ax?and y, = logx
can have only one point in common if they
touch each other. At the point of tangency
y . (x) =y, (x) O 2ax=1/x 0 x=1/2a
(clearly x cannot be negative).

Putting this value in ax? = logx,

we have (1/2) = log (2a) Y2
Olog2a=-10 a=1/2e.
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