JULY 3" WEEK CLASS TEST 4 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

Q.2

Q.3

Q.4

Q.5

Q.6

Let f(x) = x", n being a non-negative integer.
The value of n for which the equality f'(x +
y) = f'(x) + f'(y) is valid for all x, y > O is-
(A)O (B) 1

(©) 2 (D) None of these

If f(x) = |x = 2| and g(x) = f(f(x)), then for x
> 20, g'(x) equals-
(A) -1

(o

(B)1
(D) None of these

If x2 + y?2 = a2 and k = 1/a, then k is equal
to-

y" ly"l
(A) 1+y' (B) ’(1 +yl2 )3

2y" y"
(C) }1+y|2 (D) 2 '(1+y|2 )3

The distance between the origin and the tan-
gent to the curve y = e>* + x? drawn at the
point x = 0 is-

1 2 -1 2
WE ®BF OF OF

The tangent to the curve x = a(@ - sin 8),
y = a(1l + cos 0) at the points 6 =(2k+ 1) m,
k O z are parallel to-
(A)y =x
(Qy=0

(B)y=-x
(D)x=0

v2 _dfy) .
Ift= o then dc ) is equal to,
(where f is acceleration)

WF BF  (©-P (D)-F

Q.7

Q.8

Q.9

Q.10

The equation of motion of a stone, thrown
vertically upwards is s = ut - 6.3t?, where
the units of s and t are cm and sec. If the
stone reaches at maximum height in 3 sec,
thenu =

(A) 18.9 cm/sec
(C) 37.8 cm/sec

(B) 12.6 cm/sec
(D) None of these

At what point on the curve x3 - 8a%y = 0,

the slope of the normal is

3
(A) (a, a) (B) (2a, - a)
(©) (23, a) (D) None of these
X2 y2
The curves a2+, + b? + A, 1 and
X2 y2

a’ + A, * b2+, 1
intersect at an angle-

T T T
ANz B3 (©5  (D)None

The function f(x) = 3 cos* x + 10 cos®> x + 6
cos?x-3,0 < X < mis-

o (m 2
(A) Increasing in [2 '3 )
1 21
(B) Increasing in (01 5] O [3, ﬂ]

(C) Decreasing in (5’ ?]

(D) None of these
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ANSWER KEY
Que.| 1 4 5 6 8 9 10
Ans. | B,C A C B C C A
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SOLUTIONS

Sol.1 (B,C) Sol.4 (A)
We have f(x) = x" Puttingx =0 ir\ the giyen‘ curve, we obtainy
= 1. So, the given pointis (0, 1).

a f(X+Y)=(X+Y)n Now y=e2x+X2

O f'(x+y)=n(x+y)!

1 = n-1 1 = n-1 dy
Also, f'(x) = nx"~tand f'(y) = ny 0 dy _ 262 4 2% O (d_xj _
o f'(x+y)="f(x)+f(y) dx (0,1)
O nx+y)rt=nx""'+ny ! The equation of the tangent at (0, 1) is
O (xX+yrt=x-t4y-t . (1) y-1=2(x-0)0 2x-y+1=0...(1)
For n - 1 > 1, we find that LHS of (1) is Required distance = length of the [ from
greater than the RHS. So, we must have 1
n-1l<1lie.n-1=0o0rn-1=1.Hence, (o,o)on(1)=T
n=1orn=2. >
Sol.2 (B) Sol.5 (C)
For x > 20, we have dy -sin®
f(x) = |x - 2| = x -2 We have, 4 = 1 cose
and, g(x) = f(f(x)) = f(x - 2) q
=x-2-2=x-4 CIearIy,d—1=0fore=(2k+1)n.
o g'(x)=1. . .
So, the tangent is parallel to x-axisi.e.y =0
Sol.3 (B) Sol.6 (B)
x2+y?*=a’[0 2x+2yy, =00 y, =-x/y
2
Now, yy, +x =0 t=Y g v=2apg 2% -2
O vyy,+y>+1=0 2 dt
1+y? 0 v _1_
O v=-" " e (1) dt v
Y2
af __Loav 1 1
dt —  v? dt ~ vZ T v
1 f 1
0 k—l——1 = 2 5 _%_v_3=f3
a  |Yx*+y*| Y1+ =5
Y
Sol.7 (C)

Velocity of particle at the maximum height

1 ds
={ym} [y, ==x/y] ac =0

O u-12.6t=00 u=12.6t=37.8cm/s.

Y’ y'l Sol.8 (B
={(1+y%)\/1+y§}=(1+y%)3/2 oLs ()
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Sol.10 (A)
— 0 - = —-= f'(x) = 12 cos® x . (- sin x) + 30 cos? x
(= sin x) + 12 cos x (- sin x)
= -6 sin x cos x [cos x + 2] [2 cos x + 1]

0 Slope of the normal

1 1 8a’ n 2n
= dl = ﬁ__b(z ff(x) =00 X=0,E,?,T[
dx 8a2
2
Clearly, f'(x) > 0 for L X < n
-8a*> -2 2 3
Given > =5 0 Yy)=(2a,a).
3x 3 I
and f'(x) <0for0<x< >
Sol.9 (C) o
or — <X<Tm
1 1 3
Since ——— -
1 1
2 2 . . . mo2mn
a‘ +X a“ + A, Thus f(x) is increasing in 3’3 and
and 1 v ingin |0, = 2T
1 1 decreasing in Y > 0|3

b2 + A, b% + A,
equalsto (a?+ A ,) - (a?+ a,)
and (b2 + A,) - (b2 + A))

and A=A, = AT A,
0 curves cut orthogonally.
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