AUGUST 2" WEEK CLASS TEST4 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 1-7(+3,-1),8(+6, 0) (Questions may have more then one option correct).

Q.1 If27a+ 9b + 3c+d =0, then the equation Q.5 Letf(x) = (x - 1)*(x - 2)*e*. Then f(x) has
4ax® + 3bx2+ 2cx + d = 0 has atleast one (A) Local maximum atx = 1
real root |y|ng between (B) Point of inflection at x = 1
(C) Local minimumatx =2
(A)0and 1 (B) 1and3 (D) Point of inflexion at x = 2.
(C)0and3 (D) None of these
Q.6 Tangents are drawn to y = cos x from the
Q.2 The value of c in Lagrange's theorem for point P(0, 0). Points of contact of these tan-
gents will always lie on ...
the function f(x) XCOS%’”O 0 A L i+1 B L = 1
nction f(x) = X - = = _ _
e functio 0, x =% X # ()Xz V2 ()Xz 2
C)x*+y*=1 D) x2-y2=1.
in the interval [-1, 1] is © y (®) y
1 1 Q.7  Total number of parallel tangents of
(A) O (B)E (C)_E f(x)=x*-x+1land....
f(x) = x3-x2-2x + 1is equal to
(D) Non-existent in the interval (A) 2 (B)3
(C) 4 (D) None of these
Q.3 If f(x) and g(x) are differentiable function
for 0 < x < 1 such that‘f(O) - 2,9(0) =0, Q.8 Match the list I with list II and select the
f(1) = 6, 9(1) = 2, then in the interval (0, 1) correct answer using the codes given below
(A)f'(x) =0 x the lists
. o ListI List II
(B) (x) = 29'(x) for at least one x functionf(x) Interval of decrease
(C) f'(x) = 2g'(x) for at most one x
1 1
(D) None of these n [_oo,__j [0, _j
I cos ” (A) N 0 N
X
Q4 f(x)=2+[sinx],in0<x<3 T og, x (B) ¢
: I
(A) Is continuous in [05} Hcot™x +x 1 (C) | k42" 2K +1
Kis a + ve integer
(B) Has a maximum value 2 IV x>-log, |x||(D) (0,1) O (1, e)
(C) Has a minimum value 1 (x 20) include '0'
(A)I-A, II-B, 11I-C, IV-D
(D) Is differentiable at x = . (B) I-C, II-B, II-C, IV-A
2 (C) I-C, 1I-D, III-B, IV-A
(D) I-C, II-D, III-A, IV-B
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1= 3 TS RollNoO. : ..o
A B C D A B C D A B C D
1 O O (& O 4 O O (& O 7 O O O (&
2 O O (& O 5 O O (& O 8 O O O (&
3 O O (& O 6 O O O (&
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A,D
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AUGUST 2" WEEK CLASS TEST4 DERIVATE & IT'S APP. MATHEMATICS (FRESHER)

Sol.1

Sol.2

Sol.3

SOLUTIONS
(C) Sol.4
Let f(x) = ax*+ bx3+ cx? + dx in [0, 3]
f(0)=0

f(3) =8la+ 27b + 9c + 3d
=3(27a+9b +3c+d)=0

0o f(0) =f(3)

Since f(x) is a polynomial

O It is continuous in [0, 3] and derivable
in (0, 3)

Also, f(0) = f(3)

O By Rolle's Theorem, s at least one value
between 0 and 3 such that f'(x) = 0

i.e., 4ax®+ 3bx?+ 2cx + d = 0 has at least

one root between 0 and 3.

(D)
Here f(x) is continuous in [-1, 1], but f(x) is
not diff. at x = 0 O (-1, 1)

O Mean Value Theorem is not applicable.

O c cannot be found.

(B)
Let h(x) = f(x) - 2g(x) gx O[O0, 1]
0  h'(x)=f(x)-29'(x)
h(0) = f(0) -2g(0) =2 -2(0) =2
h(1)=f(1)-2g(1)=6-2(2) =2
0o h(0) =h(1)
Since f(x) and g(x) are diff. in [0, 1]

Sol.5

Sol.6

(B)
f(x) =2+ [1-0] =2 = constant.
for0 < X < g

. . I
O f(x) is not continuous at x = >

I
Since f(z) is not defined.

and therefore it is not diff. at x = g
Max. f(x) = 2, Min. value = 2

[f(x) =2 gx O [O,g)]

(A, D)

f'(x) = (x-1) (x - 2)2(x>+ 2x - 5) ex.
Since f'(x) changes sign from + ve to - ve as
we pass from valueof x < 1tox > 1

0 f(x) has local maximumat x = 1

Again at x = 2, f'(x) does not change sign

0 x = 2is a point of inflexion.

(B)
y = cos X [ d_y = —-sin X
dx
Let the point of contact be [x,, cos x,]
Tangent at this point is
y = €os X, = —=sin X, (X = X;)
It point thro' (1, 0)
O —cos X,= -sin X, (-X,)
O x,=-cotx,
Also, we have

O h(x)is diff. in [0, 1] Y, = COS X,

O itis cont.in [0, 1] 1

Also h(0) = h(1) 0 % = sec’x, = 1 + tan’x,

0 byRolle's Thm, gs atleastone x O0(0, 1) 1

such that h' (x) = 0 =1+ E

O f(x)-2g'(x) =0 O f'(x)=29'(x) 1 1
0 %—g=1mlocusof(xo,yo)is
1 1 1
yoaTt o gyt
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AUGUST 2™ WEEK CLASS TEST4 DERIVATE & IT'S APP. MATHEMATICS (FRESHER)

Sol.7 (D)
f'.(x)=2x,-1
fl(x,) =3%X5 - 2x,- 2
Let tangents drawn to the curves
y =f,(x)
andy = f, (x) at (x,, f(x,)),
and (x,, f(x,)) be parallel.
O 2x,-1=3X5 -2x,-2
Which is possible for an infinite number of
ordered pair (x,, X,)

sol.8 (C)

I f(x)<00 sin;<0

0 (2K+1)n<; <(2K+2)m

O x 0O (ﬁ:ﬁ} 01 « (C)

II. fi(x)<0ifx<e ox0O(0,1)0(1,e)
II » (D)

Im. f'(x) >0 gx0oR

O f'(x) <0 for no value of x

i.e. interval of decrease is @. III . (B)

IV. (x) <00 (V2x-1)(J2x+1)<0

s cof-4) o)

O IV.(A)
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