(DIFFERENTIABILITY + MOD)-20 MATHEMATICS

SECTION-I(1)
Straight Objective Type (3 Marks each, —1 for wrong answer)

Jixys x20
1.  Consider the function f(x) =+ \/‘[X] i [ {]7} 5 where [.] and {.} denotes greatest integer function
sin{|x|];: x<O

and fraction part of function respectively. Then identify the correct option -
(A) f(x) 1s continuous V xcR—{0}

(B) f(x) 1s discontinuous for positive integers only

(C) f(x)1s discontinuous for negative integers only

(D) f(x) 1s continuous for all real x

2. If f (x) is a real valued function defined from R to R & f '(0) = 1, f (0) = 1, then
fim Ff2xX)+ fdx)+....+ f(10x)—5

x—l) X

(A)O (B) 10 (C) 20 (D) 30

T in d’ .
3. Iff{—}af[—]:() and f:cotzx,thenthevalueoff S is -
2 2 dx” 2

(A) —1* (B) 21 (C) 31° (D) —4n”

4. Let A, B and C be square matrices of order 2, such that |A|=|B|=|C|=2. If A is a scalar for which the

| AA” || (2.B)’ |
|(2.0)* |

(A)0O (B) 1 (C) -1 (D)2

relation =32 holds, then sum of all possible values of A is -

N, Let f (x)= X" + X + sinx + 1 and g(x) be 1ts inverse, then area bounded by g(x), x-axis, ordinate x = 1,
andx:(ft5+1t+ 1) 1s equal to -

(A) 57° +3n° —12 B) 57°+31° -6
6 6
©) St +3n° +6m+12 D) St +3n7° +6m+6

0 0
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SECTION-I(i1)
Multiple Correct Answer Type (4 Marks each, —1 for wrong answer)

10.

ae""_ +b <> 0
be® —a
It f(X)=19 x = 1sdifferentiable function at x =0, where a & b are non-zero number, then-
psinx+qx+qx<0
, 5
(A)b=3a (B) p=-9/2 (C)g=2 (D) f'(0)= =5
C=. X <0
Let f(x)=<cosx 0<x <m, then
11— (x— )’ X2

(A) f(x)1s continuous everywhere (B) |f(x)| is continuous everywhere
(C) [f(x)| is non differentiable at two points (D) f(x) 1s non differentiable at two points

3

—X . —1<x<0

X , O<x<«l1

Consider f(x):< S {<x <)’
(X—Qf : X >2

g(x) =max {f(t),-1<t, < x},-1<x<w
Which of the following holds good ?
(A) g(x) 1s continuous function vxe [—1,90) (B) g(x) 1s der1vable function VxeR
(C) range of g(x) 1s [ 1,20) (D) g(x) 1s many one function

For two curves C, : y =1 —cotx, x € (0, m) and C, : y = 2|x| + A to touch each other value of A can be

o T 3T T
(A) =3 (B 5 (©) 2= (D) 2+

2 b
The pomts P, Q and R are taken on the ellipse XE + Ez =1 with eccentric angles 9, 6 + o, 6 +2a then
a

area of triangle PQR 1s :
(A) Independent of O (B) Independent of o
(C) Maximum when o= Zn (D) Maximum when 6 ==

3 2
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11. If 4, b, ¢ & d are unit vectors such that a+2b+3¢+4d =0 and b & ¢ are perpendicular, then-
V2

(C) |a+b| can be equal to /5 (D) |ﬁ R, FN ‘ can be equal to /7

(A) [d+d|=1 (B) [b+¢

SECTION-I(ii1)
Linked Comprehension Type (3 Marks each, —1 for wrong answer)

Paragraph for Question 12 to 13
A differentiable function f satisties the relation f(x + y) = f(x) + f(y) + 3xy(x + y)VX,y € R
and f'(0) =4

12. Range of f(x) will be-
(A)R (B) (=0,0) (©) (0,0) (D) [0,0)

B
13. If o < f3 are non negative roots of equation f(x) = 0, then value of I i ({1 +B3 - x)dx 18-

CL

(A) 2 (B) 4 (©) -2 (D)4

Paragraph for Question 14 to 16

1 2 0
Let A=/2 1 1| and B,, B,,B, be row matrices satisfying B A=[102], BA=[21 1],
0 1 0

B,A=1[321]. Let B is a 3 x 3 matrix whose rows are B, B,.B, .

14. The value of |B| is -

(A) O (B) 1 (C) -1 (D)2
Felk g
15. If B| b |=| 2 |then quadratic equation ax" + bx + ¢ = 0 has -
(A) 2 real & equal roots (B) 2 real & distinct roots
(C) non-real roots (D) two real roots with same sign

16. If3X+4Y =Aand X+ 6Y =B, then trace (X —Y) 1s -

S
(A)O (B) 5 (& 5 (D) 10
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17.

18.

19.

Paragraph for Question 17 to 19
: . o , _ _ dy X _
Consider the function y = f (Xx) satistying the differential equation X d—— y+yin| — =0, f(1) =e.
X y

On the basis of above information, answer the following questions :

The equation of the solution curve 1s -
(A)y= xe “—e +e (B) xy = e
(C)y =xe (D) xy=¢  — e +e

y = f (X) 1s monotonic decreasing, 1f x belongs to -
(A) (—'DO, Cﬂ) (B) (_m, O)
(© 0, -1) (D) (-1, %)

The larger area bounded by curve y = f (X), x-axis and the ordinate at the poimt of extremum of f (X) 1s-

2
(A) 2e (B) 2

2 2

L s

(©) 1+= (D) 1-5
SECTION-IV

Subjective Type Questions (4 Marks each, —1 for wrong answer)

20.

21.

22,

2.3
1+3.9°

} ,then e Vs equal to (where f '(x) denotes the derivative of f(x) w.r.1.X)

If f(x)=tan" (

Let f(x)=ax +bx+cwherea>0,b<0,¢c>0and b —4dac > 0. If g(x) = |f (|x])|, then number
of points where g(x) 1s NOT differentiable 1s

Letg(x)=3x —x +3and h(x) =2x" + X"+ x+ 1. If f (x) = g'(|x]) + h'(|x|) and | x |< é , then maximum

value of f '(x) 1s equal to (where f '(x), g'(x) & h'(x) are derivatives of f (x), g(x) & h(x) w.r.t. X
respectively)

(DIFFERENTIABILITY + MOD)-20 ANSWER KEY MATHEMATICGS
Q. 1 2 3 4 5 6 7 g 9 10
A. D D B A A |ABCD| BD | ACD | AC AC
Q. 11 12 13 14 15 16 17 18 19
A. AB A D C c C ¢ ¢ B
Q. 20 21 22
A. 3 5 5




