JULY 4" WEEK CLASS TEST2 DERIVATE & IT'S APP. MATHEMATICS (FRESHER)

Dear student following is an Easy level [@ O O] test paper. Score of 24 Marks in 15 Minutes would be a satisfactory
performance. Questions 1-10(+3,-1). (Questions may have more than one option correct).

Q.1 let f(x) and g(x) be two functions having Q.5 The equation of the tangents at the origin

finite non-zero 3rd order derivatives f"'(x) and to the curve. y?=x*(1 + x) are
g"'(x) for all x O R. If f(x) g(x) = 1 for all (A)y = £x (B)x =ty
fm " (O y=+2x (D) None of these
xOR, then? - E is equal to
Q.6 The length of the subtangent to the curve
(A)3[ﬂ_i] (B)3[f"‘glj Jx + \/V = 3 at the point (4, 1) is
g f Fg (A) 2 (B) 1/2
gl fl fll gll (C) 3 (D) 4'
o355 os(5-7)
Q.7 Let f be differentiable for all x. If f(1) = -2
and f'(x) = 2 forall x O [1, 6], then
Q.2 Ify?=P(x) is a polynomial of degree 3, then (A) f(6) < 8 (B) f(6) = 8
d (5 d?y (C)f(6) 25 (D) f(6) < 5.
2d—X Y pre) is equal to
Q.8 If the function f(x) = cos |x| - 2ax + b in-
(A) P(x) + P"(x) (B) P(x) creases along the entire number scale, the
(C) P(x) P"'(x) (D) A constant. range of values of a is given by
b
(A)a<b (B)a= >
J1+x +41-Xx
Q.3 The derivative of sin! > with 1 3
(C) a S_f (D)az—i
respect to x is
1 1 Q.9 The value of a in order that
A) - B
(A) 21 - x? ( )21—x2 f(x) = /3 sinx —cosx - 2ax + b
5 5 decreases for all real values of x, is given by
—— —— (A)a<1 (B) a=1
© 2 D) o

©az= 2 (D)a< 2

Q.4 If the line ax + by + ¢ = 0 is normal to Q.10 If a < 0, the function f(x) = e + e is a

Xy =1, then monotonically decreasing function for values
(A) a>0,b>0 (B)a>0,b<0 of X given by
(CO)b>0,a<0 (D)a<0,b<0. (A)x>0 (B) x<0

(CO)x>1 (D) x<1
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JULY 4" WEEK CLASS TEST2 DERIVATE & IT'S APP. MATHEMATICS (FRESHER)

SOLUTIONS

Sol.1 (B)

We have f(x) g(x) = 1. Differentiating with
respect to x, we get

ffg+fg'=0 . (1)
Differentiating (1) w.r.t. x, we get
f'g+ 2f'g'+fg"=0 e (2)

Differentiating (2) w.r.t. x we get
flllg + gIII f+ 3f||gl + 3g|| fl = 0

{11} n " 3 "
0 ey + 5 (g + 2 (g + (e =0

f'"  3q" "o 3"
R

" 3g" " 3f"
S L G R & e S [

f'" 3_gll B gIll 3_f"
S - -
flll i ﬂ g_uj
D ? - T = 3 [f g
Sol.2 (C)
We have , y>= P(x) O 2yy, = P'(x)
P'(x)
2y, = T
yP"(x) - P'(x)y;
Y, = yz
" P'(x)P'(x
P () - P ;y( )
O 2y,= 5
y

2y () - (P'(X))°
- 3

2y
1
0 2y’y,= 5 [2y?P"(x) - (P'(x))’]
O 2yYy,= %[2 P(x) P" (x) = (P'(x))?]

d
3
O ZdX (y3y,)

= %[2 P'(x)P"(x) + 2P(x)P"'(x) = 2P'(x)P" (x)]

= P(x) P"(x)

Sol.3 (A)

V1+X +41-X
Let y = sin™? >

]. Putting x =

cosB. we get
i 9 ising

_s.nl[s.n[ j

= = cos tx

0 dy _;

dx 2V1-x2 "

Sol.4 (B,C)
1
Any pointon xy = 1 is (trfj, t#0
_ dy _

Now, xy = 1 Dxdx+y—0

dy vy
Uoax T T x

d 1

o | =- 3.

[dxj(t l} t

"t
1
0 Slope of the normal at (tIE] is t2.
Since ax + by + c = 0 is normal to xy = 1,
b
therefore slope of the normal is “3
Thus, 2= b
a
O b and a are of opposite sings
O eitherb>0anda<0orb<0anda>0
Sol.5 (A)

The equations of the tangents at the origin
can be obtained by equating the lowest
degree term to zero i.e.

y2-x2=0 a y =X
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JULY 4" WEEK CLASS TEST 2 DERIVATE & IT'S APP. MATHEMATICS (FRESHER)

Sol.9 (B)

Since f(x) = /3 sinx — cosx — 2ax + b is
decreasing for all real values of x, therefore
f'(x) < 0 for all x

O /3 cosx + sinx - 2a < 0 for all x

O /3 cosx + sinx < 2a for all x

Sol.6 (B)
We have, Jx + .,y =3.
11 dy
5okt 2y ax TP
dy Vx

(&), =2
O {dx 1) -

0 Length of the subtangent = ‘dy/de

O d—X=-W

1
2

Sol.7 (B)

By lagrange's mean value theorem there exists
cO (1, 6) such that

fle) = O~
f(6)5+2 = f(c) = 2

[-- f'(x) = 2forallx O[1, 6]]
0 f(6)+2=>10 0O f(6) =8

Sol.8 (C)
f(x) = cos |x| —2ax + b
= CcosX — 2ax + b [-- cos (-x) = cosx]
O f'(x)=-sinx-2a

Now, f(x) is increasing for all xOO R
O f'(x)>0forallx OR

[T T
O f220D —smE—ZazO

V3

1 .
— <
O > cosX + > sinx < a for

all x

L . Tt
0 cosxsinz + sinxcos—= < aforall x

3 3

T
0 sin(X +§] < aforall x
O a=1
Sol.10 (B)
We have, f(x) = e+ e,

0O f(x) =alex-e>]

a’x
3!

+

= 2a {ax +

a’x®> a

+
3!

= 2a2x {1 +
Now,
ff(x)<0 0O x<0

202 _4 4
{ 2a2{1+—a Al

a’x
5!

3!

3,3 a5X5

5!

4y 4

5!

Hence, f(x) is decreasing for x < 0.

+....

+...
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