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WEEKLY TEST OYJ SOLUTION 16 JULY 2019

MATHEMATICS

Let f(x)=2x3-24x+107

At x = -3, f(=3) = 2(-3)° — 24(-3) + 107 = 125
At x =3, f(3)=2(3)° - 24(3)+107 = 89

For maxima or minima, f'(x)=6x?-24=0
=>X=2, -2

Soat x =2, f(2) = 2(2)* - 24(2) +107 = 75

at x = -2, f(-2)=2(~2) - 24(-2)+107 =139

Thus the maximum value of the given function in [-3,3]is 139.

Given f(x) _[G+x)2+x)]
[1+X]

4
f(x)=1+1+x +(5+x)=(6+x)+(1+x)

= f'(x)=1—%=o; x?2+2x-3=0=>x=-3,1
@+x)
8
Now f"(X)=—, f"(-3)=-ve, f"(1)=+ve
() T -3) @
Hence minimum value at x =1
f(1)=(5+1)(2+1)=6x3
1+1) 2

=9.

a’x* +b%* =c® = y—(

c®-
Hence f(x)=xy =X b—2

6,4 2,8 /4
. f(x){%}

Differentiate f(x) with respect to x, then

-3/4
, 1(c8x* —a®x® 4x3%® 8x’a’
100= -

b? b? b?
, 4x3%® 8x’a’
Put f'(x)=0, b e =0
4 CG . C3/2
R TN
c3l2
At x =——— the f(x) will be maximum, so
21/4\/5
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y = f(x) = —x® +3x% + 9x - 27

The slope of this curve f'(x) = —3x2 +6x+9

Let g(x)= f'(x)=-3x%+6x+9

Differentiate with respect to X, g'(x)=-6x+6

Put g'(x)=0 = x=1

Now, g"(x)=-6 <0 and henceat x =1, g(x) (slope) will have maximum value.
S [0@)] e = -3x1+6+9=12.

f(X) 4 px=9]+r| x|, X e (-0, )

Where p >0, g>0and r >0 can assume its minimum value only at one point, if p=q=r.
Let co-ordinate of R (x, 0)

Given P(1,1) and Q(3,2)

PR+RQ = {(x —1)% +(0-1)% ++/(x - 3)% + (0 - 2)?

= Yx2 —2x+2 +Yx% —6x+13

For minimum value of PR + RQ, di(PR +RQ)=0
X

= di(sz —2x+2)+di(\/x2 -6x+13)=0
X X

L =D (x-3
Vx?-2x+2  x2-6x+13
2 2
Squaring both sides, Z(X ) M z(x _3)
(x“=2x+2) x°-6x+13

=3x?-2x-5=0= (8x-5)(x+1)=0, x=§,—1.

Also 1<x<3... R=(5/3,0).

Y
(—acos0, bsinb) (a cosd, bsinf)
B A
\ VAl
c D (a cos6, — b sing)
(-acos0, —bsinH)
Area of rectangle ABCD

= (2acos0). (2bsin@) = 2absin 20

Hence, area of greatest rectangle is equal to 2ab, when sin29 =1.

To be increasing f'(x)=3x?-27>0

=x?>>9=|x]>3.

Since f(x)= J3sinx —cosx — 2ax +b is decreasing for all real values of x, therefore f'(x) < O for all x.

= /3 cosx+sinx —2a<0 forall x

V3

:>—cosx+lsinx < afor all x
2 2
. T . V4
= sm(x +§j<af0rall x3a>1,['.' sm(x+§j<1]

The function f(x) = x* increases for all x and the function g(x) = 6x2 + 15x + 5 increases, if

g'(x)>0:>12x+15>0:>x>—%.

Thus f(x) and g(x) both increases for x > —%.



Itis given that f(x)increases less rapidly than g(x),
Therefore the function ¢(x) = f(x) — g(x)is decreasing function , which implies that ¢'(x) < 0
= 3x?2-12x-15<0=>-1<x<5.
(d) If f(x)=(a+ 2)x®-3ax?+9ax —1 decreases monotonically forall x e R,then f'(x)<Oforall x € R
= 3(a+2)x? -6ax+9a<O0forall xeR
= (@a+2)x?-2ax+3a<0forall xeR
= a+2<0and Discriminant< 0
= a<-2,-8a’-24a<0 = a<-2anda@@+3)>0
= a<-2,as<-3oraz0= as<-3=>-o<as<-3.
© F(x)= sin x - ;( cosx _ cos x(.tagl X —X)
sin® x sin® x
0<x<1=xeQ, =>tanx > x, cosx >0
L f'(x)>0for 0<x<1
.. f(x) is an increasing function.

tanx — xsec® X _ SiNnXcosX —X _ sin 2x — 2X
tan? x ~ sin®x 2sin?x
(sin2x — 2x)'=2cos 2x — 2 = 2[cos 2Xx —1] < O
= sin2x — 2x is decreasing = sin2x - 2x <0
. g'(x) < 0 = g(x)Iis decreasing.

gx) =

(d) From the trend of value of sinx and cosx we know sinx and cosx decrease in %<X<7r. So, the

statement S is correct.

The statement R is incorrect which is clear from graph. Clearly f(x) is differentiable in (a, b).
Also,a< X, <X, <b.
But f'(x;)=tan¢g, <tang, = f'(x,).
(d) Given f(x)=x%+bx®+cx+d
. f(x)=3x2 +2bx+c
Now its discriminant = 4(b? — 3¢)
= 4(p*-c)-8c<0, as b’<c and ¢ >0
Therefore, f'(x)>0forall x e R

Hence f is strictly increasing.

(@ f(x)=3x2-2x+1,f(x)=6x-220 = xz%

Option (a) is incorrect. Checking other function similarly we find that they are correctly matched



