JEE ADVANCED CRASH COURSE (MATHEMATICS)

CLASS : CC (Advanced) Limit, Continuity, Derivability & MOD TEST-15
M.M.: 72 PART-A Time: 60 Min
[SINGLE CORRECT CHOICE TYPE]

Q.1 to Q.8 has four choices (A), (B), (C), (D) out of which ONLY ONE is correct. [8 x3=24]

Q.1  Let f(x,y)=ax?+2hxy + by? + 2gx + 2fy + ¢ = 0 such that abc + 2fgh — af?> — bg?> — ch? =0 and

d d
h?>ab. If f(2, 1)=1f(1,3)=1f(3, 6) =0 and & = then dy is equal to
x|, dXls,6) dxl g, 9)
1 1
(A) 3 (B) 5 (€)-2 D)3
5 Lim 2x—I’*x |
Q. ~m —\/;ln <1 x lsequa to
1
(A) 5 (B)-1 ©1 (D)2

Q3 Iff:[l,0)> [ﬁ , OO] be a function defined by f(x)= /x> —2x +3 and g be the inverse function

of f then derivative of g(fz(x)) at x=3is

6 24 12
™ i © s ©)

Q.4 Letgraphofa function y=1(x) is shown in the figure given below for x € [0, 6].
f(x) 'y
2

NS s e,
0 1\ 3 Zlv
b . A :

v

The number of points of discontinuity of the function y= [| (x| | ] in [-6, 6] are

(A)0 (B)2 ©3 (D)4
[Note : [k] denotes greatest integer less than or equal to k.]
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1
Q.5 Iffand gare two functions with g(x) =x — N and fog(x) = x> — % ,thenf'(x) is
X

3
(A) 3x2+3 (B) X2 — Lz O 1+ Lz (D) 3x2+ =
X X X

Q.6 Let f:(-10m, 10m) > (—10m, 107), f(x) =x —sin x be a function, and g be the inverse of f.
The number of points where g'(x) does not exist, is
(A)8 B)9 (C) 18 (D) 19

Q.7  Let f(x)=minimum (cos X, %, {sin x}j ,0<x<2m Letx=x;,i=1,2,3,...n be the points where f(x)

n
is non-differentiable if Z X; = % then value of A is
i=1

[Note: {k} denotes the fractional part function of k.]

(A) 11 (B) 13 (C) 19 (D)23
e"2 —gsin*1 1-x
_ T .
Q.8 Let f(x)= o (1+J§) ; xe(0,1)
K; x<0

If f(x) is continuous at x =0, then the value of K is

A)1+2 ®)1-2 © 2 D) 2
T T T T

[PARAGRAPH TYPE]
Q.9 to Q.12 has four choices (A), (B), (C), (D) out of which ONE OR MORE may be correct. [4 x3=12]

Paragraph for question nos. 9 & 10

eV X—sinx __ f(6)\/; _ ef(2)
; x>0
(tanx —x)!/?
1
Let f be amonic quadratic trinomial such that g(x) = _2; x=0
1 [sin 2x} ’ <0
2 X
is continuous at x =0.
[Note : [k] denotes greatest integer less than or equal to k.]
Q.9  Theleastvalue of f(x) is
(A)-6 (B)—4 O1 (D)2

Q.10  The possible value of (a+b) for which h(x)=|f(|x |+ a)+b is derivable forall x € Ris
(A)0 (B)7 ()8 (D) 12



Paragraph for question nos. 11 & 12
Let £ be a differentiable function which satisfies the relation

1 1 _

fx +y) = f(x) + f(y) = —————+ f1vxy>land Lim GFW=2_ 4

x-1 y-1 x+y-1 h—0

Q.11  Identify which of the following statement(s) is (are) correct?
(A)f"2)=2 (B) least value of f(x)is3
d
©) f'Q)+f(2)=2 @) —(f)| =2
dx x=f(2)

i e o . _ _In(2-sin?0)
Q.12 If (x, 0) is the ordered pair satisfying the equation f(x)= e

value(s) of [x + 0] is(are)
(A)2 B)S5 (©)6 (D)8
[Note : [k] denotes greatest integer value less than or equal to k. ]

where 0 € [0, 2], then possible

[MULTIPLE CORRECT CHOICE TYPE]
Q.13 to Q.16 has four choices (A), (B), (C), (D) out of which ONE OR MORE may be correct. [4 x4=16]

2eX 2x
Q.13 Consider, f(x)=sin! (1 +e 7% j —cos! [ ezx N J ,X € R. Identify which of the following statement(s)
e e

is(are) correct?

(A) Range of f(x) is(—m, 0]

(B) Range of f(x) is (— =, m)

(C) Number of points of discontinuity of [f(x)] is4.

(D) Number of points of discontinuity [f (—|x |)] is7.
[Note : [k] denotes greatest integer less than or equal to k. ]

3
Q.14 Consider, y* +ay’x> +byx®—cx’=0, a, b, ¢ € R. If the possible values of d_}; are—6, 12 and—18, then
X

(A)a+b=-3 (B)b+c=—-6 (C)a+b+c=3  (D)a+b+c=-13

e -x-1
.15 Ifa,be {0,1,2}and n,,n,,n, and n, denote number of ordered pairs (a, b) for which le—e - X
BRI 4 p 0 (sinx)°
x>0 (sinx

exists finitely and has the value equal to /,,/,, [; and [, respectively then

4

4 4 4 1 5
(A) 2 m =7 (B) 2.ni=6 © k=7 (D) 2 h=7
i=1 i=1 i=1 i=1



- 4, Sn . dy 2x
Q.16 If 2sin™ x,+tan" x,= , then the possible value(s) of —— tothe curve y=

° \/—xg+2x0+15 dx y+Xx

at x =X, is(are)
1 -4 1
() 5 (B) (©)-2 D)3

PART-D
[INTEGER TYPE]

Q.1 to Q.4 are "Integer Type" questions. (The answer to each of the questions are upto 4 digits) [4 X 5=20]

Q.1 [3x], 0<x<k

(x—a)’+B, x>k

sinl( ZXZJ, x<0
1+x
Let f(x)E

where [p] denotes greatest integer less than or equal top and k € N. If f(x) is non-derivable at exactly
7 points, then find the value of (a0 +  + k).

]ﬁ (1—cost) dt] U' (2—cos2t) dtJ (]‘. (3—cos3t) dt] ...... U' (n—cosnt) dtJ
0 0 0

Q2 If Lim(o

x—0 X

m

exists and has the value equal to 20, where m, n € N, then find the value of n.

Q.3 Let f beadifferentiable function satisfying log, (f(3x))=x +log, (3f(x)) V x € R and f'(0)=1.
Find the value of [f(3)].
[Note : [k] denotes greatest integer less than or equal to k. ]

Q.4  Let f(x) bea differentiable function such that
2f(x +y) +f(x —y)=31f(x) +3f(y) + 2xy V X,y € R and f'(0)=0 then find the value of ( f(5)+1'(5) ) .



JEE ADVANCED CRASH COURSE (MATHEMATICS)

CLASS : CC (Advanced) Limit, Continuity, Derivability & MOD TEST-15
ANSWER KEY

PART-A
Q1 D Q2 D Q3 C Q4 C Q5 A
Q6 B Q7 D Q8 C Q9 B Q.10 CD
Q.11 AC Q.12 ABD Q.13 ACD Q.14 AC Q.15 AC
Q.16 AB

PART-D
Q1 9 Q2 6 Q3 8 Q4 0035
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