AUGUST 1* 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 satisfactory performance. Questions 1-10(+3,-1). ((Questions may have more than one option correct).

Q.1 The tangent and normal to the curve Q,7 Let f(x) = 2x> - 9x? + 12x + 6. Then the
n global maxima and global minima of f(x) in (1,
y = 2 sin x + sin 2x are drawn at P(X = 5], 3) are-
then area of the quadrilateral formed by the (A) No, at x = 2 (B) Atx =2, no
tangent, the normal at P and the coordinate (COatx=2,x=1 (D) None of these
axis is-
LU T
(A) 3 (B)3m Q8 If0<a <P <=,thena -sina
(©) n_\z/g (D) None of these (A) <sinB -B (B) < B -sinp
(C)>pB -sinp (D) None of these
Q.2 Ifax?+bx+c=0,a, b, c 0gR. Then the
condition that this equation would have at Q.9 The values of parameter 'a' for which the
least one root in (0, 1) point of minimum of the function f(x) = 1 +
(A)2a-3b+6c=0 (B)2a+3b+6c=0 R
= - = +xX+2
(Qa+3b+6c=0 (D)2a+3b-6c=0 a’x - x3 satisfies the inequality XZ—X
X“+5x+6
Q.3 Iff(x) = x*log x and f(0) = 0, then the value < 0 are-
of 'a' for which Rolle's theorem can be ap-
plied in [0, 1] is- (A) (2\/5, 3\/5) (B) (—3\/5, —2\/5)
(A) -2 (B) -1 ©o (D) 1/2
Q.4 Total number of parallel tangents of f,(x) = (©) (—2\/51 3\/5) (D) (—3\/5, 2\/5)
x2-x+1landf,(x)=x>-x?-2x+ 1 are-
(A) 2 (B) 3
(C) Infinite (D)0 Q.10 Let f'(sin x) < 0 and f"(sin x) > 0, g x O
(0 E] d = f(si f th
Q5 Letf(x) = [ e (t-1)(t-2)dt Thenf ') @nd g(x) = f(sin x) + f(cos x), then
decreases in the interval- g(x) is decreasing in-
(A) (- w0, =2) (B) (-2,-1) S o
(©) (1, 2) (D) (2, w) (A) [4, 2] (B) [o, 4)
Q.6 Ifa<0,andf(x)=e>+ e®is monotonically
decreasing. The interval to which x belongs- 0 It T T
(A)x <0 (B)x > 0 OR (D)6 2
(Cx<0 (D)x>0
o T i e S —————
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AUGUST 1* WEEK CLASS TEST 3 DERIVATE & IT'S APP. MATHEMATICS (FRESHER)

SOLUTIONS
Sol.1 (C)

d
Here <y

" dx 2

T 3/3
0 at x—g,y——

0 Tangent at x = 3

is parallel to x-axis

O Equation of tangent is, y = ?
Sol.4
Also equation of normal is, x = g
O Area of quadrilateral
= E ﬂ = T[_35 unit
3772 2 4
Sol.2 (B)
Letf'(x) =ax?+ bx + ¢
Integrating both sides
3 2
0 f(x)=% + — +cx+d
b .
0 f(0)=dandf(1)=§+§+c+d Sol.5
Since Rolle's theorem is applicable
o f(0) =f(1)
a b
O d= § + E +c+d
O 2a+ 3b+ 6c=0isthe required condition
Sol.3 (D)
Sol.6

Clearly f(x) is continuous and differentiable

— lim
x-0

1
—Xa =04{as,a >0}

Xa+1

So, f(x) is continuous at x = 0 for a > 0.

O By Rolle's theorem can be applied on f(x)
in [0, 1] forall a > O.

()

Here, f (x) =x?-x+1

and f,(x) =x*-x*-2x+1

0o f(x)=2x-1

and f',(x,) = 3x,> - 2x, - 2

Let tangents drawn to the curves y = f (x)
and y = f,(x) at (x,, f,(x,)) and (x,, f,(x,))
are parallel,

0O 2x,-1=3x2-2x,-2

or 2x, - (3x,2-2x,-1)

Which is possible for infinite numbers of
ordered pairs;

O Infinite solutions.

(©)
Here f(x) = jox et (t-1) (t-2)dt

f'(x) = e (x - 1) (x - 2), {as e* is always
+ve} (using Leibnitz rule)

Using number line rule for f'(x) we get,

f'(x) «c Owhen1l<x<2

O f decreases when 1 < x < 2

(R)

on (0, 1) for a > 0. Also, f(0) = 0 = f(1) Givena<0,and ... (M
For f(x) to be continuous at x = 0, we must f(x) = e + e is decreasing
have O f(x)<0[O ae*-ae™*<0
Nim f(x) = £(0), i.e., M xlogx =0 e2aX _q )
O a ax <0 (i)
e
i i logx
Now, X'L”S X*log x = )(ILng - asfrom(i)a<0
XT D (eZax _ 1) > 0 D e23x > 1
O 2ax>0 O ax>0
O x<0{asa<0}
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AUGUST 1 WEEK CLASS TEST 3 DERIVATE & IT'S APP. MATHEMATICS (FRESHER)

Sol.7

Sol.8

Sol.9

(A)

f(x) =2x3-9x2+ 12x + 6
f'(x) =6x2-18x + 12
ff(x)=6(x-1)(x-2)=0

o x=1,2

0 f(l)=11andf(2) =10

Now let us consider the open interval (1, 3)

clearly x = 2 is the only point in (1, 3)

and f(2) =10

Now M f(x) = 11 and /M f(x) = 15

Thus x = 2 is the point of global minimain (1,
3) and global maxima does not exist in (1,
3).

(B)
Let f(x) = x —sin x
f'(x) =1 - cos x

m
In interval (O, E] f(x)=1-cosx >0

Hence f(x) is an increasing function in the

s
. 0[ o
interval { 2}

T
Now0<a<B<E

L
0 o, B DO [015}

0 o<pO fla)<f(B)

O a-sina <pB-sinp

(A, B)

G that X2 4+X+2
iven that 5———
x2 +5x +6

O x0O(=3-2)

We have to find the extrema of the function
f(x) =1+ a%x-x3

For maximum or minimum, f'(x) =0

a
2 — 2 = =4+ —— " = -
O a?2-3x*=0o0rx 3 and f"(x)
6x is +ve when x is negative.

a

If a is positive then point of minima is - NE]

a
i.e. —3<—ﬁ<—20r2\/§ <a<3f3

And if a is negative then point of minima is

alo

a
i.e. —3<§ <-2o0r-3/3 <a<-23

Then, a 0 (33, -2¥3) o (2V3, 343)

Sol.10 (B)

g'(x) = f'(sin x) . cos x - f'(cos x) . sin x
O g"(x) =-f(sin x) sin x + cos? x. f"(sinx)
+ f"(cos x) . sin? x - f'(cos x) . cos x > 0 X

i
o[03)
i
O g'(x)isincreasingin (O, 2] .
J I
Also g 4 =0
. T T
0O gx)>0pgxnO 2’3
i

and g'(x) <0 g x O (0, 4].

m
Thus g(x) is decreasing in (O, 4] :
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