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Chapt

Quadratic Equations

Exercise No. (1)

\Q Oo

( Questions No. 1-25)

1. If the equation | x —n|=(x + 2)? is having exactly
three distinct real solutions , then exhaustive set of
values of 'n' is given by :

5 3 5 3
a) | ——,—— b)  ——,-2,——
@|-3-3) ® {-3.-2-3]

8
5 3 9 7
—2 - d) {-=.-2,
o {-2-3 @ {-3.2-]
2. Let a, b, c be distinct real numbers , then roots of

(x-a)(x—-h)y=a?+b?+c?—ab-bc-ac, are:

(a) real and equal (b) imaginary

(c) real and unequal (d) real '
3. If 2x®-12x* +3Ax-16=0 is having three positive

real roots, then'A ' must be :

(a) 4 (b)8

()0 (d)2

4. If a,b,c aredistinct real numbers , then number of
real roots of equation 10

(x—a)(x—h) . (x=b)(x-c) N (x—c)(x—a) _
(c—a)(c-b) (a-b)a-c) (b-c)b-a) -
is/are :
(@1 (b) 4 11.
(c) finitely many (d) infinitely many
5. If ax?+2bx+c=0 and ax*+2bx+c =0 havea
common root and a , R , £ are in A.P. , then
aq b o 12.

a,,b,c arein:

(@) A.P. (b) G.P.
(c) H.P. (d) none of these

6. If all the roots of equations
(a-DA+x+x2)? =(@+D)(x* +x2 +1)
are imaginary , then range of 'a' is:

Multiple choice questions with ONE correct answer : 7.

13.

Total number of integral solutions of inequation

x2(3x—4)3(x—2)*

z 5 <0 isfare :
(x=5)>(7-2x)

(a) four (b) three

(c) two (d) only one

. Ifexactly one root of 5x2+ (a+1)x+a=0 liesinthe

interval xe (1, 3) , then
@a>2
(b)-12<a<-3
(c)a>0

(d) none of these

. If both roots of 4x2—20 px + (25 p?+15p —66) =0 are
less than 2 , then 'p' liesin :
4
(@ [g : 2] () 2, <)
4
(© [—1 , gj (@) (<o, -1)
CIf x¥*—2ax+a?+a-3 >0V xeR ,then 'a' liesin
@ [3,») (b) (=, 3]
©)[-3, o) (d) (o0, -3

If x*+ax+1=0 and x*+ax*+1=0 haveacommon
root , then value of 'a' is

(@2 (b) -2
©0 1

If X2+ px + 1isafactor of ax®+ bx + c, then
(@ a2+ct+ab=0
(b)a®>-c?+ab=0
(c)a’-c?—ab=0
(dat+c?-ab=0

If expression a?(b? —c?)x? + b?(c? —a®)x + c?(a? —b?)
is a perfect square of one degree polynomial of x ,
then a2, b?, c? arein :

@ (-0, -2] ) 2, ) (@) AP. (b) GP.
©) (2,2 (d) (-2, ») (c) H.P. (d) none of these
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14. The value of o for which the quadratic equation 22. If real polynomial f (x) leaves remainder 15 and
—(sina -2)x-(1+sina)=0 (2x + 1) when divided by (x - 3) and (x — 1)?
has roots whose sum of squares is least , is : respectively , then remainder when f (x) is divided
x x by (x-3)(x-1)% is:
@ 7 ® 3 @2x-1 (b) 3x2 + 2x — 4
© x @ x (c) 2x2—2x+ 3 (d)3x+6
2 6
23. Let a€R™ and equation 3x2+ax + 3 =0 is having
15. If cosé ,sing ,sin6 are in G.P. , then roots of one of the root as square of the another root , then 'a’
) is equal to :
=0 are:
X +2(cotg)x+1=0 (2) 2/3 (b) -3
(a) equal (b) real
. (©)3 (d) 1/3
(c) imaginary (d) greater than 1
24. If the quadratic equation
W2 +ax—2 a?(x+1)2+b?(2x2—x+1)-5x2-3=0
16. If -3< N <2 holds ¥ xeR , then 'a is satisfied forall x € R, then number of ordered pairs
belongs to : (a, b) which are possible is/are :
(@) [-2,1) (b) (-2, 1) (@0 (b)1
©R-[-2,2] @) (-2, 2) (c) finitely many (d) infinitely many
17. The number of real solutions of the equation 25. The smallest value of 'k’ for which both the roots of
the equation x2=8kx + 16(k*—k + 1) =0 are real and
\2X+~/2X+4 =4 islare distinct and have values at least 4 , is :
(@0 (b1 (@1 (b) 2
(c)2 (d)4 (©-1 (d)3
18. Let a, B be the roots of quadratic equation ~  26- Let f (x) = (x — 3k)(x — k — 3) be negative for all
ax? + bx + ¢ = 0, then roots of the equation xe[l, 3], where k e R, then complete set of values
—bx (x-1) +c(x—1)2=0-are : of 'k' belongto:
p B 11 1
Q) —, —— — 1 a) | —=,= b)|0,=
()1 "1-p8 ()a+l f+1 @ 2 2 ®) 3
l-a 1-p8 l+a 1+ +8 1
) —,—— d c)|=,3 d) (-3,0
© =5 @ === ()(3 j (@ (-3, 0)
: 5 32 4 5 _
19. Iftheequation x> -10a°x“ +b*x+¢> =0 has 3 equal 27 Let A:{y:4§y<150, ye N} and a <A, then
roots , then :
@) b —58° (b) 2¢5 +a%h®—5-0 total number of values of ‘o' for which the equation
X2 —3x—a =0 is having integral roots , is equal to :
20. If a, b and c are not all equal and a , § are ©9 (d) 10
the roots of ax2 + bx + ¢ = 0 , then value of 5
+ a 14
L+ a +a?) (s f+ ) is: 28. Let a,B,yeR" and (In3)",(In3)" ,(In3)
N form a geometric sequence. If the quadratic equation
(@) zero (b) positive ax®+ Bx+y =0 has real roots , then absolute value
(c) negative (d) non-negative
| | f {\/E—\/Z} is not less than :
21. The equation (x) “’gzx) +(°gzx)'7 -2 has: y Va
(a) exactly two real roots (b) no real root (2) 4 (b) 243
(c) one irrational root (d) three rational roots (c) 32 (d) 22
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29. Let a,b,ceRand f(x)=ax?+bx+c , where the

equation f(x)=0 has no real root. If y+k =0 is

tangent to the curve y = f(x) , where k € R*, then:

(@ a-b+c>0 (b) c=0

(¢) 4a-2b+c>0 (d) a—2b+4c<0

30. Let a,b,c be the sides

of a scalene

triangle and A eR. If the roots of the equation

x* +2(a+b+c)x+34(ab+bc+ac)=0 are real ,

then :
(a) maximum positive integral value of 4 is 2

(b) minimum positive integral value of 1 is 2
(c) valuesof 4 liesin {—E , E}
3 3

(d) Ae(—o,4/3)

Multiple choice questions with MORE than ONE
correct answer : ( Questions No. 31-35)

31. Let|a|<|b]anda , b are the real roots of equation

xX*—|a|x—|B|=0. If 1+|a|<b, then the equation

2
log,, (gj =1 has

(a) oneroot in (o0, @)  (b) onerootin (b, )

(c) oneroot in (a, b) (d) norootin (a, b)

32.

x2+px+qg?=0 , then:

Let p,qeQ and COSZ% be a root of the equation

(@) [Isin@|+|cos@|]+p=0 forall R , where

[.] represents the greatest integer function.

(b) Value of log, | g |:—§

(c) 89*-4p=0

(d) [Isin@|+]|cos@|]+2p=0 forall @R, where

[.] represents the greatest integer function.

33.

Let S:{a:az—Sa—GSO,aeR} and a,beS.

If the equation x* +7 = 4x—3sin(ax +b) is satisfied

for at least one real value of x , then

@
(b)
©
(d)

minimum possible value of 2a+b is —z/2
maximum possible value of 2a+b is 77 /2

minimum possible value of 2a+b is 7 /2
maximum possible value of 2a+b is 117/2

34.

35.

If all the four roots of the bi-quadratic equation

x* —12x°® + ax® + Bx+81=0 are positive in nature ,
then :

(a) value of o is 45
(b) value of g is 108

(c) value of 2o+ =0

(d) value of b logy 55 =log, 25
[

Let o, S be the real roots of the quadratic
equation x> —ax—b =0, where a,beR.

If A:{x:x2—4<O;XER} and a, A, then

which of the following statements are incorrect :

b
al>2——
(@ lal> 5

b
(b) |a|<2—5
(c) |lal<4

@ |aj®+40>0

Assertion Reasoning questions :
( Questions No. 36-40 )

36.

Following questions are assertion and reasoning type
questions. Each of these questions contains two
statements , Statement 1 (Assertion) and Statement 2
(Reason). Each of these questions has four alternative
answers, only one of them is the correct answer. Select
the correct answer from the given options :

(a) Both Statement 1 and Statement 2 are true and
Statement 2 is the correct explanation of Statement 1.

(b) Both Statement 1 and Statement 2 are true
but Statement 2 is not the correct explanation of
Statement 1.

(c) Statement 1 is true but Statement 2 is false.

(d) Statement 1 is false but Statement 2 is true.

Let a,b,ceR,a=0, f(x)=ax*+bx+c, where

A=b*-4ac. If f(x)=0 has a, B as two real and
distinct roots and f(x+k)+Af(x)=0,4,keR,

has exactly one real root between « and S , then
Statement 1 : 0<|ak|< JA
because

Statement 2 : the values of 'k' don't depend upon the
valuesof '1".

e-mail: mailtolks@gmail.com
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37

38.

. Statement1:If a, b, ceR ,then at least one of the
following equations ..... (1), (2), (3) has areal solution

x2+(@-b)yx+(b-c)=0

x+(b-c)x+(c-a)=0

x2+(c-a)x+(@a-hb)=0
because

Statement 2 : The necessary and sufficient condition
for at least one of the three quadratic equations , with

discriminant A, , A, , A,, to have real roots is
AA, A, 20.

Statement 1 : If the equation

x2 +/lx—%+sin’1(x2 —6x+10) +cos(x?* —6x+10) =0
is having real solution , then value of 'A' must

be 21log,8
2

because

39.

40.

Statement 2 : sin’l(x)+cos’1(x)—%:o for all

xe[-1,1].

Satement 1: If equation x* —(A+1D)x+A-1=0 is
having integral roots , then there exists only one
integral value of "2

because
Statement 2 : x =2 isthe only integral solution of the
equation X’ —(A+1)x+A-1=0,if 1 el.

Let f(x)=ax’+bx+c,a,b,ceRanda=0.
Statement 1 : If f(x) =0 hasdistinct real roots , then
the equation ( f '(x))2 - f(x).f"(x)=0 can never
have real roots

because

Statement 2 : If 'f(x) =0 has non-real roots , then
they occur in conjugate pairs.

o

e
o9
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Exercise No. (2) \O %,

Comprehension based Multiple choice questions 5.fa,p,y,6eRand y<é<a<p, then:
with ONE correct answer : @ f'(X)>0V xeR-{y,5}.
Comprehension passage (1) (b) f(x)haslocal maximain (y , ) and local minima
( Questions No. 1-3) in (o, B)
Let a,beR—{0} and &, 8, 7 be the roots of the (c) f(x)haslocal minimain (7 , 5) and local maxima
equation x*+ax’ +bx—b=0. If E=i+l, then in (o, p)-
a v (d f'(x)<0 VvV xeR-{y,ds}

answer the following questions.
6. If a,pB,y, 06 are the non-real values and f (x) is

1. The value of 2b + 9a + 30 isequal to: defined vV xeR | then :
(@2 (b)-5 (@) f'(x) =0 has real and distinct roots.
()3 (d)-2 (b) f'(x) =0 has real and equal roots.
(c) f'(x) =0 has imaginary roots.
2. The minimum value of (ap)’ +(ﬁy)22+(ay)2 is equal (d) nothing can be concluded in general for f'(x).
to - ) Comprehension passage (3)

( Questions No. 7-9)

1
@) 1 ) = Consider the function
2 9 fO)=@Q+m)x*-2(Bm+1)x+(Bm+1),

1 1 i
© = ) 2 where me R—{-1}
7. If f(x) >0 holds true V xeR , then set of values of
m'is:
3. The minimum value of Sl is equal to : (@) (0,3) (b) (2, 3)
b 1 1
(©(-1,3) (d)(-1.0)
@2 0
3 4 8. The set of values of 'm" for which f (x) = 0 has at least
1 3 one negative root is :
() 3 (d) 3 1
@ (=0, -1) (b) (—g ; OOJ
Comprehension passage (2)
( Questions No. 4-6 ) (©) (_1, _%) (d) (_% , 3)

. 2 :
Let @, B be the roots of equation x”+ax+b=0 , 9. The number of real values of 'm' such that f(x) =0

and 7 , & be the roots of equation x? +ax+b =0.If has roots which are in the ratio 2 : 3 is /are :
S:{XZX2+a1X+bl:0,XeR} and f:R-S >R @0 (b) 2
(c)4 (d)1
2
is a function which is defined as f (x) = x2+—ax+b , Questions with Integral Answer :
X~ +ax+b ( Questions No. 10-15)
then answer the following question. 10. Let o, B be the roots of the quadratic equation
4. ifa,B,y,8eRand B>58>a>y, then m?(x* —x) +2mx+3=0,where m= 0 & m, , m,are

(@) f(x) isincreasingin (y , 5) B

two values of m for which {g+
B «a

} is equal to ﬂ
(b) f (x)isincreasingin (« , B) 3

(c) f (x)isdecreasingin (5 , ) m> m2 3p)
- A IfP =—+—=  thenvalueof {——* isequalto....
(d) f (x)isincreasingin (—o , a) m, m 17
e-mail: mailtolks@gmail.com [5] Mathematics for JEE-2013

www.mathematicsgyan.weebly.com Author - Er. L.K.Sharma



11. Let a, b, c, d be distinct real numbers , where
the roots of x?—~10cx—11d=0 are a and b. If the
roots of x2—10ax—11b =0 are ¢ and d, then value

of i(a+b+c+d) iS ..
605

12. If a, b are complex numbers and one of the roots of
the equation x2+ax+b =0 is purelyreal where as the

2 _(73\2
other is purely imaginary , then value of {%}

isequal to ..........

13. Ifthe equation x*-(a+ 1) x*+x*+(@a+1)x-2=0
is having at least two distinct positive real roots ,
then the minimum integral value of parameter 'a' is
equalto ..........

14. If the equations ax® + 2bx? + 3cx + 4d = 0 and
ax?+ bx + ¢ =0 have a non-zero common root , then
the minimum value of (c2-2bd )( b?2-2ac) isequal

15. If nel and the roots of quadratic equation
X2 +2nx—19n—92 =0 are rational in nature , then
minimum possible value of | n| isequal to ..........

Matrix Matching Questions :
( Questions No. 16-18 )

16. Match the following columns (I) and (l1)

Column (1)

(a) Ifroots of x2—bx +c =0 aretwo consecutive
integers , then (b2 - 4c) is

(b) If xe[2, 4], then least value of the expression
(—6x+7)is:

Column (11)

(p) -2

(@ 0

(c) Number of solutions of equation || x? =1 —3| =41is lare n 2

(d) Minimum value of f(x)=|2x=4|+|6=4x]is:

17. Match the following.columns (1) and (l1)

Column (1)

(@ F(A2+21-2)x*+(1+2)x<1V xeR, then 2

belongs to the interval

(b) If sum and product of the quadratic equation

61

Column (11)

(P (.4

2
© (—2 , gj
5
" (1 , Ej

X2 — (12 =51 +5)x + (242 —=34—4) =0 are both
less than one , then set of possible values of A is

(c) If 5 +(2/3)* —169 is always positive then set of x is

(d) If roots of equation 2x? —(a% +8a+1)x+a’—4a=0
are opposite in sign , then set of values of a is

() (2,)

Mathematics for JEE-2013
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18. Let f(x)=ax*+bx+c,a=0,a,b,ceR. If column (I) represents the conditions on a , b , ¢ and column (1)

corresponds to the graph of f(x), where D = (b? —4ac) , then match columns (I) and (lI).

Column (1) Column (1)

(@ a,b,ceR*andD>0 (P

(o) a,ceR andbeR*, D>0O (@)

(c) a,b,ceRand D>0 (9]

(d a,beR",ceR*and D<0 (s)

e-mail: mailtolks@gmail.com [7] Mathematics for JEE-2013
www.mathematicsgyan.weebly.com Author - Er. L.K.Sharma



1. (d) 2. (c) 3. (b) 4. (d) 5. (b)
6. (c) 7. (@ 8. (b) 9. (d) 10. (a)
11. (b) 12. (c) 13. (c) 14. (c) 15. (b)
16. (b) 17. (b) 18. (b) 19. (c) 20. (b)
21. (c) 22. (c) 23. (c) 24. (c) 25. (b)
26. (b) 27.(d) 28. (b) 29. (d) 30. (d)
31.(a, b, d) 32.(a, b) 33. (a, d) 34.(c, d) 35.(b,c,d)
36. (b) 37.(c) 38. (d) 39. (c) 40. (b)
1. (¢) 2. (d) 3. (a) 4. (a) 5. (b)
6. (a) 7. (d) 8. (b) 9. (a) 10. (4)
11. (2) 12.(2) 13.(2) 14.(0) 15.(8)
16. (@)—> s 17. (@) - q 18. (@) > q
(b)—>p (b)—>r (b)—>s
©-r (©—s (©—q.r,s
(d)—>s (d—>p (d—>p
e-mail: mailtolks@gmail.com [8] Mathematics for JEE-2013
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Chapt

Sequences and Series

Exercise No. (1)

Multiple choice questions with ONE correct answer :
( Questions No. 1-25)

1. If sum of 'n' terms of a sequence is given by

n 12
1
S, = ZTr =n(n+1)(n+2) ,then ZT— isequal to :

r=1 r=1 r
4 2
@ 3 (b) Y
5 4
(© T (d) F

2. Let a, b, c be distinct non-zero real numbers such
that a2, b? , c? are in harmonic progression and
a, b, c areinarithmetic progression , then :

(@) 2b%+ac=0 (b) 4b2+ac=0
(c)2b?-ac=0 (d)4b?-ac=0

3. Leta,b,c are in A.P. and a?, b?,c? arein GP.
if a<b<cand a+b+c =3/2, thenvalue of 'a’

is:
1 1
@ 22 (b) 2
1 1 1 1
(©) 25 (d) 2 5

4. 1f a, b, ¢ eR", then maximum value of

bc ac ab | .
+ + is
b+c a+c a+b

(@) %(a+b+c) (b) %m
1 1
(© 5(a+b+c) (d) E\/ﬁ

5. If the sum of first n terms of an A.P. is cn?, then the
sum of squares of these n terms is :

6.

10.

11.

Let a e R*—{1} and (Ina)? , (Ina)¥, (Ina)", (Ina)® be
in GP.,then pagr, pgs, prs, grs arein:

(@) AP. (b) GP.

(c)H.P. (d)A.GP.

1
. Let Tl:E,Tr+l:Tr+Tr2 vV reN and

! ! ! vt ! , then

n = + + +.
1+, 14T, 14T, T,+1

@ Sy 24 (b) Syp0 >2

(©1<Spp<2 (d) 0<S <1

n n
. Let S, :Zr“, then Z:(Zr—l)4 is given by :

r=1 r=1
(@) S,, -8, (b) S, —24S,,
(©) S,, —168, (d) S,, -16S,

. Let {x } represents GP. with common ratio 'r' such

n n
that ZXZk—1:ZX2k+2¢O , then number of
k=1 k=1

possible values for 'r" is/are :
@1 (b)2
©3 (d)4

Let x,y be non-zero real numbers and the expression
x12 +y12— 48x*y* isnot less than 'k' , then value of 'k’
isequal to:

(a) -22 (b) 222
(©)2° (d) -2¢

Let 10 A.M.'s and 10 H.M.'s be inserted in
between 2 and 3. If 'A" be any A.M. and 'H' be

2 2 2 2
(@) w (b) M the corresponding H.M. , then H(5 - A) isequal to :
(@6 (b) 10
n(4n? —1)c? d n(4n? +1)c?
© -3 (d) 5 (011 (d)8
e-mail: mailtolks@gmail.com [9] Mathematics for JEE-2013
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12.

13.

14.

15.

16.

17.

18.

19.

Sequences and Series

Let a,b,ceR’ and  the

bx? + (y/(a+c)® +4b?)x+(a+c) >0 holds true for

a+l

inequality

+1 c+1

all real value of 'x' ,then e ,eb , e arein:
@AP. (b) GP.

(c)H.P. (d) none of these.

Let ‘A" denotes the sum of n terms of an A.P. and
A, =3A, , then % is equal to :

@4
(c)8

(b)6
(d)10

If a=0, roots of equation ax®+bx*+cx+d =0
areinG.P. , then:

(a) ac® = db’ (b) a’c=d°b

(c) a’b=c’d (d) ab® =cd®

Let a , b , ¢ be non-zero real numbers and
422+ 9b? + 16¢? = 2(3ab + 6bc + 4ac) , then a,b,c
arein:

@A.P.
(c)H.P.

(b) GP.

(d)A.GP.

In a set of four numbers , if first three terms are in G.P.
and the last three terms are in A.P.-with common

difference 6, then sum of the four numbers , when the
first and the last terms are equal-; is given-by :

(@20 (b) 14
(©)16 (d)18

Let the real numbers o, £, ¥ be in A.P. and satisfy

the equation x2(x—1)+ px+q=0 , then:

1 1
(a)pe[g,s} (b)qe|:—E,ooj

(C)pe{%,ooj (d)QE[—oo,z—l?}

In AABC, if all the sides are in A.P. , then the
corresponding ex-radii are in :
@A.P. (b) GP.
(c)H.P. (d) none of these.
L 8r
Let S = , then lim(S) isequal to:
; 4rt +1 n%( )
@4 (b)2
©1 o

20.

21.

22.

23.

24.

25.

In a sequence of (4n + 1) terms , the first (2n + 1)
terms are in A.P. whose common difference is 2 ,
and the last (2n + 1) terms are in G.P. whose
common ratio is 1/2. If the middle terms of the A.P.
and G.P. are equal , then the middle term of
sequence is :

n.2" n+12"
@ 12 () D2
2" +1 2" +1
n.2"t n+1)2"t
©82_. (@ (0rh2
2" -1 2" -2
Let a,,a,,8,, ... » 8, be 50 distinct numbers in

A.P. , and i(—l)”l(af:[\/g] (a7 —a5),

where n e N, then value of n is equal to :

@4 (b)2
(c)8 (d)10
Let three' numbers be removed from the geometric

sequence {a_} and the geometric mean of the remaining

termsis-}2%. . If a, :(1+%+—+%+ ......... +ooj ,

then value of 'n' can be :

(@10 ()8

()20 (d)13

Let x, ye R and x*y® =6, then the least value of
3x+ 4y isequal to:
(@12

(c)8

(b) 10
(d)20

LetS, :1+%+%+%+ ..... n terms and S =lim(S ),

if S-S, < . , then least value of " is:
1000

(@) 11 (b) 10 (c)12 (dy6

Let the sides of a triangle be in arithmetic progression.
If the greatest angle of triangle is double the smallest
angle , then the cosine value of the smallest angle is

equal to:

3 3
(® 3 (b) 2
4 1
(©) 5 (d) 2

e-mail: mailtolks@gmail.com
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Multiple choice questions with MORE than ONE

correct answer : ( Questions No. 26-30)

26.

217.

28.

29.

30.

If a,beR",where a, A, A ,b arein arithmetic
progression , a,G;,G,,b are in geometric

progression and a, H; , H, ,b are in harmonic

progression , then which of the following relations are
correct ?

@ GG, (G, +G2):M

H,+H,
H,H H,+H
(b) 1772 — 1 2
GG, A+A
GG, (2a+b)(2b+a)
© Hnh,= 9
1Hy ab
A+A, (2a-b)(2b-a)
@ =
1+H, 9ab

Let four consecutive integers form an increasing
arithmetic progression and one of these numbers is
equal to the sum of the squares of the other three
numbers , then :

(a) the smallest number is 0.
(b) the largest number is 2.
(c) sum of all the four numbers is 2.

(d) product of all the four numbers is'0.

For two distinct positive_.numbers', let-A;, G;-; H,
denote the AM , GM, ‘and HM respectively. For

n>2,neN, if "A_and H_, has arithmetic ,

geometric and harmonic means as A , G, , H,
respectively , then :

@ A>A>A>A>....
0 G <G,<G;>G, <.
(© H>H>H>H>....
(d) G,=G,=G,=G,=........

Let {a } represents the arithmetic sequence for which

a,=|x|,a,=[x-1]|and a,=[x+1],then:

1
(@ a,—a,, =5 (b)a,=2
10 1
© Za =25 @ a,-a.,=7

Let anzé—(gj +(§j ............ (—1)”1(§jn and
4 \4 4 4

b +a =1.1fb >a forall n>n ,where ne N, then

possible values of natural number 'n;' can be :
@4 (b)6
©8 (d)2

Assertion Reasoning questions :
( Questions No. 31-35)

31

32.

33.

Following questions are assertion and reasoning type
questions. Each of these questions contains two
statements , Statement 1 (Assertion) and Statement 2
(Reason). Each of these questions has four alternative
answers , only one of them is the correct answer.
Select the correct answer from the given options :

(a) Both Statement 1 and Statement 2 are true and
Statement 2 is the correct explanation of Statement 1.

(b) Both Statement 1 and Statement 2 are true
but Statement 2 is not the correct explanation of
Statement 1.

(c) Statement 1 is true but Statement 2 is false.

(d) Statement 1 is false but Statement 2 is true.

Statement 1 : Let three-positive numbers in geometric

progression represent the sides of a triangle , then the
T

1.
common ratio of the G.P. can be Esm( 5)

because
Statement 2 : the common ratio of the G.P. in

consideration lies in between %sin(%) and

Statement 1 : In atriangle ABC, if cot A, cotB, cotC

1 1

, , also form an
b+a c+b a+c

forms an A.P. , then

AP
because
1 1 1
Statement 2 : —, —, — forma H.P.
a~ b ¢

Statement 1 : If [.] and {.} denote the greatest integer
function and the fractional part , then x , [X] , {x} can
never form a geometric progression for any positive
rational value of x

because

Satement 2 : x,[x],{x} can form a G.P. for

xeR* ,onlyif x=lsin 12 .
2 10

e-mail: mailtolks@gmail.com
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Sequences and Series

34. Statement 1 : If a,b,ceR*, then the minimum 35 Staterment1: Let S —14tat i Lty W1
" 4 5 n'
I f {a(®+c®)+b(c?+a?)+c(@+b?)! i
vaiue o { ( )+b( )+e( )} 'S neN, then S, >In(n+1)
equal to 6abc
because because
Statement2 :fora ,a, ,a,,a, , ... a,eR", Statement2:In(n+1)>In(n) v neN
(AM)(HM)=(GM)* V neN-{I}
O..
°®
[12] Mathematics for JEE-2013
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Exercise No. (2)

\Q o,

e-mail: mailtolks@gmail.com
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Comprehension based Multiple choice questions 5. Let Q={a,b,c},where a<b<c,then theroots of
with ONE correct answer : thequadratic equationax? + bx + c = 0 are :
Comprehension passage (1) (a) real (b) real and unequal
(Questions No. 1-3) (c) real and equal (d) non-real
Let V. denote the sum of the first r terms of an
arithmetic progression (A.P.) whose first term 6. Sum of all the elements of set PUQ isequal to:
is r and the common difference is (2r — 1). (3)56 (b) 13
Let T,=V,,-V,-2 and Q,=T,-T, for (©19 ()25
r=1,2,..
. Thesum V +V,+...+V_is:
1 2 Questions with Integral Answer :
@ Sn(n+HEn°—n+1) ( Questions No. 7-10)
1 2
(b) —n(n+1)(3n“ +n+2)
12 7. Let x and y be two real_.numbers such that the k"
1 mean between x and 2y _is equal to the k™ mean
2n? 1 -
© En( n“-n+l) between 2x and y when n arithmetic means are placed
between them in~both the situations. The value of
1
(d) =(2n*-2n+3) . [n+l y) .
3 expression E—— isequalto..........
X
. T, isalways:
n
(a) an odd number (b) an even number 8. Let 'S, = Zl and
(c) aprime number (d) a composite number =a
. Which one of the following is a correct statement ? S’ = n+l_ 1 + 2 +o (n=2) ,
) ] 2 nin-1) (n-1)(n-2) 6
@ Q,.Q,.,Q,, .. arein AP. with.common
difference 5 s
() Q,.Q,. Q, s are in A.P. with common then value of {g} isequalto..........
difference 6
(© Q,.Q,.,Q,, .. arein AP. with common
difference 11 9. Letan A.P.and a GP. each has a as the first termand
(d) Q,=Q,=Q,=... B as the second term , where o > £ >0. If sum of
. infinite terms of G.P. is 4 and the sum of first n terms of
Comprehension passage (2)
: _ _ 2
(Questions No. 4-6) A.P. can be written as na —M , then value of
Let P and Q be two sets each of which consisting of k" isequal to ..........
three numbersin A.P. and GP. respectively. Sum of
the elements of set P is 12 and product of the elements 10. Let sum of the squares of three distinct real number
of set Q is 8 , where the common difference and the . . . 2 . .
in geometric progression be and their sum is
common ratio of A.P. and G.P. are represented by 'd’ g prog S
and 'r' respectively. If sum of the squares of the terms \/B N .
of A.P. is 8 times the sum of the terms of G.P. , where T(S)' If peR™ , then total number of possible
d=r,and d, rel”, then answer the following integral values of 'p' is/are ..........
questions.
11. Leta,b,c,d,eeR" and s=a+b+c+d+e, if
. Total number of terms in the set of P Q is/are :
minimumvalue of | S=3E=0)E=0)(s=d)(s—e)
@0 (b)2 abcde
©1 (d)3 is 4" then valueof n is..........
[13] Mathematics for JEE-2013
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Sequences and Series

Matrix Matching Questions :
( Questions No. 12-15)

12. Match the following columns (1) and (lI)

Column (1)

2009 1 1 2 a
(@ Let Z[1+—2+—2] =a+—, thensumofall
r=1 r (r""l) ﬁ

the digits of the number 'g" is

(b) The largest positive term of the harmonic progression

) 2 12 .
whose first two terms are < and >3 is equal to

nl4
© Ifl,= I tan" xdx , where ne N , and
0

1 1 1

, y —— e forman A.P., then
L+, l3+15 1,414

common difference of this A.P. is

log [l+£+i+....ooJ .
(d) Valueof (0.16) (379 27 is equal to

13. Match the following columns () and (11).
Column (1)

(@ If p isprimenumberand xe N , where

Iogp («/;+Jx+ p) =1, then first three smallest

possible values of x are

(b) If a,a,,a,,a,,a; arefive non-zero distinct numbers

suchthat a ,a,,a, areinAP. , a,,a,,a,areinGP.

anda,,a,,a, areinH.P.,then a,,a,, a, are

(c) tan70° , tan 50° + tan 20° and tan 20° are

(d) Ifa, bare positive distinct real numberand o , 8, y are

Xx—a X-b b a
three roots of 5 + = + such that

a X—a X-—

a>p>y and a—pf-y=c, thena,b,care

Column (11)

(P 1

(a) 4

" 3

(s) 11

(t) 6

Column (11)

(p) in arithmetic progression

(q) in geometric progression

(r) in harmonic progression

(s) not is arithmetic progression

(t) not in geometric progression

[14]
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14. Match the following columns (1) and (II).
Column (1) Column (11)
(@) If sum of first n positive integers is % times the sum of (p) 3

their squares , then n is

/G

() if Xn, %Oan , >n% arein G.P., then the value (@ 7

of nis
() Iflog;2, logs(2* -5) and Iog3(2X —9 are inA.P.  then (1) 4

value of X is

(d) LetS,,S,,S,, ... besquares such that for each n>1, (s) 6

length of side of S, equals the length of diagonal of S, ;.

If length of S, is 1.5 cm, then for which values of n is the
area of S less than 1 sq.cm. ) 2

15. Match the following columns (1) and (II).

Column (1) Column,(IT)

(a) Ifaltitudes of a triangle are in A.P. , then sides of (p) A.P.
triangle are in

a b ax-b L
) If|b ¢ ba-c :Oandaiz,thena,b,carein (@) GP.
2 1 0
© 1f 2% _2t8% =3(a2_a3], then (1) H.P.
qa yta, a—a,
a,a,,a,,a,are in
d) If(y-x),2(y—a)and (y—z)areinH.P., (s) A.GP.

then (x-a), (y—a), (z—a)arein

e-mail: mailtolks@gmail.com [15] Mathematics for JEE-2013
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Sequences and Series

1@ 2. (a)
6. () 7. ()
11. (a) 12. (b)
16. (b) 17.(b)
21.(c) 22.(d)
26.(b,c) 27.(b,c d)
31. (@) 32.(d)

3. (d) 4. (a) 5. (c)

8. (0) 9. (c) 10. (a)
13. (b) 14. (@) 15. (c)
18.(c) 19. (b) 20. (c)
23. (b) 24. (3) 25. (b)
28.(a, d) 29.(a,c) 30. (b, ¢)
33.(a) 34.(c) 35. (b)

1. (b) 2. (d) 3. (b) 4. (b) 5. (d)
6. (b) 7.(1) 8. (1) 9. (8) 10. (9)
11.(5)
12. @—>r 13.(a —>s,t 14.(a)—>q 15.@)—>r

(b)y—>t (b)—>q,s (b)y—>r @-—>q

©—p ©—->p,t ©—p @—-r

(d)—>q d)y—>r,s,t (dy—>p.,q,r,s @—q

[16] Mathematics for JEE-2013
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Complex Numbers

Exercise No. (1)

\Q o,

Multiple choice questions with ONE correct answer :
( Questions No. 1-25)

1. IfA(z) , B(z,) and C(z,) are the vertices of an equi-
lateral triangle in the clockwise direction , then

2, +2,—27, | .
arg| 2—=2_ =T | js
L3—1

T T
@7 ® 3
T T
© @ %

2. Letcomplex numbers z, and z, satisfy the conditions

|z+6i|=2 and |z—4i|= (ZZ;ZJ respectively, then

minimum value of |z, —z, | is:

(@8 (b) 6
(€4 (d)2
3. For non-zero complex < number -'z' - ~if

|z—2—2i|+2\/§=|z| ,thenarg (i7) isequal to:
3z T

@ ®) 5
57 1

© (d) =~

4. If ¢ and S are complex numbers , then maximum

‘aﬁ+aﬁ‘
value of ——— is:
lap|
@1 (b)2
1
© 5 @4

5 If a,p,y are the roots of cubic equation
x2—3x2+3x+7=0, " 'w" isnon-real cube root of

unity , then (Zj+f:i+£:ﬂ is:
(a)% (b) »? (€) 2w? (d) 30?

6.

10.

Af

f (2) is non-real function of complex number 'z' and
when f(z) is divided by (z—1i) and (z + i) the remai-
ndersare i and 1 +i respectively, then the remainder

when f(2) is divided by (z% +1) isequal to:

(a)%+i+z (b)%iz+%+i

(€) iz+1+i (d)i5+iz

AfF e <3 V 1<k<n,keN, and complex

number 'z’ satisfy 1+o4z+a,z° +..t, 2" =2,
then :
1 1
a)|z)>~—= b)|z|<—
@lzl-7 ® 2]<
1 1 1
= — —<|Z|<—=
@ lz1= @ 5 <Izl<5
437, ; .
———=|=1and|z,|#1,then |z | isequalto:
3-727,
@3 (b)1 (€2 (d)4

. A particle P starts from the point z, =1+2i , where

i =+/—1. It moves first horizontally away from origin
by 5 units and then vertically away from origin by 3

units to reach a point z; . From z; the particle moves

V2 unitsin the direction of the vector i+ j and then
it moves through an angle 90° in anticlockwise direction
on a circle with centre at origin to reach a point z,.
The point z, isgiven by :

(@)6+7i (b) =7 + 6i

(c) 7 +6i (d)y-6+7i

Consider a square OABC , where O is origin and
A(z,) , B(z,) , C(z,) are in anticlockwise sense , then
equation of circle inscribed in the square is :

@) [z-2yA+i)[=2]7]|

(b)

=7y |

1 .
z——(1-1)z
5 4-02

(©) 2 =17 |

1 .
z——1+1)z
5 1+,

(d) 2|z-@+i)zp|=| 20|

[17]
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1

12.

13.

14.

15.

16.

Complex Numbers

. If A(z) , B(z,) and C(z,) are the vertices of a triangle
ABC inscribed in the circle | z| = 1 and internal angle

bisector of £ A meet the circumference at D(z,) , then

2,2

(8) 2" = 2,2 (b) 24 =-22
4

3z 3z

(€) 24==% (d) z, =22
Z3 Zy

z-3i T
fth by arg| ———— |=—
Centre of the arc represented by 9(2_2”4} 7
is given by :
1 . 1 _
Z(5+5 —(5i-5
(a) - (5+50) (b) 5 (1 -5)
1 1, .
Z(9i +5 —(9i-5
(c) (91 +5) (d) 5(1-5)

If a,b, c areintegers notall equal and ¢« iscube root
of unity (w#1),then minimum value of the

expression | a+bw +ce’ | is:

@0 (b) 1

J3 1
(©) > (d) >
Letz, =10 + 6iand z, = 4 + 6i . If z is any complex
number such that arg[ k| J 3 , then

) 4

@]z-7+9]=3v2 (D) |z-7-9i =243
©|z+7+%F3v/2  (d)|z-7-9i =32

If A(z,), B(z,) and C(z,) form an isosceles right angled

triangleand ZA = % , then

@) (z,-2,)° =2(z, - 23)(25 - 2,)
(b) (z,—2,)* = 2(z; — 25)(25 — 2,)
©) (23-2,)* =2(2; - 23)(z, - 7,)

(d) (z3- 22)2 =2(z, —3)(z3-7)

If complex number 'z satisfy |z + 13i | =5, then
complex number having magnitude-wise minimum
argumentis :

() —%(12+5i) (b) %(5+12i)

12. . 12. .
(c) _EI(12+5|) (d) E|(12—5|)

17.

18.

19.

20.

21.

22.

23.

Let|z|=30and|z,+5+12i|= 13, then minimum
value of |z,-z | is:

@2
(4

(b) 6
(d) none of these

Area of region on the complex plane which is bounded
bythecurve|z+2i|+|z-2i|=8 is:

(@) 387 (b) 4127
(c) 167+/3 (d) none of these

If z and w are two non-zero complex numbers such

that | zw|=1and arg (%J =% , then Zw isequal to:
@1 (b)-1
(c)i (d) i

Let x=€“, y=e” and z=e"” and x+y+z=0,
then which one of the following is not correct :
(@) 1+l+l=0
X yz
() Xy +yz+2zx=0
(€ x> +y2+7%=1

() x*+y*+ 2% =3xyz

Let z=x+1y be a complex number where x and y
are integers , then the area of the rectangle whose

vertices are roots of the equation (z)z° +z(z)® = 350
is:

(a)48
(c)40

(b) 32
(d) 80

Let z=cosO +isin@ , then the value of summation

i'm(zzr_l) at 9=2° isequal to :

r=1
1 1

a b

@ sin 2° (b) 3sin 2°
1 1

C d

© 2sin 2° @ 4sin 2°

Let A(z), B(z,) and C(z;) form triangle ABC on

-2, 1-i
the argand plane such that Zz—ZZ = then
AABC is:
(@) equilateral (b) right angled
(c) isosceles (d) scalene

e-mail: mailtolks@gmail.com
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24

25.

. If moving complex number 'z' satisfy the conditions,

T . 5
1<|z-1+i|<2 and —<arg(z+i-1) <—, then
[2-1+1] 1 = )<

area of region which is represented by 'z is :

a b ~
@« (b) 5
(© 27 @ 5
A man walks a distance of 3 units from the origin

towards the north-east (N 45° E) direction. From
there, he walks a distance of 4 units towards the north-
west (N 45° W) direction to reach a point P, then the
position of P in the argand plane is:

(a) 3e'"'* + 4i (b) (3—4i)e'™'*

(©) (4+3i)e'™’* (d) (3+4i)e"’*

Multiple choice questions with MORE than ONE

correct answer : ( Questions No. 26-30)

26

217.

28.

. Let z where re{l,2,3,...,n}, be the 'n’

r

n
distinct roots of the equation Z "C,x" =1. If there

r=1
existssome z, for which arg (L\E'_DJ >
~1-(2i=1) ) -4
then 'n' can be :
(@)4 (b)8
(€12 (d)16

Let 2 + 3i and -2 + 3i be the two vertices of an
equilateral triangle on the complex plane , then the
third vertex of triangle can be given by :

(@) (-3+2V3)i (b) (-3-23)i
(©) (3+2V3)i (d) (3-2v3)i

Let o, B,y be the complex numbers , and

az®+Bz+y =0, where zeC. If the quadratic
equation in 'z' is having

(@ both roots real , then % = B = é .
a p 7y
(b) both roots purely imaginary, then a_ il _r
a By

(c) both roots real , then %:
o

=™

r
Y

(d) both roots purely imaginary, then g = é = _—_7/
a p 7y

29.

30.

Let A(z;), B(z,) and C(z,) be the vertices of AABC

on the complex plane , where the triangle ABC is
inscribed in circle | z | = 1. If altitude through A meets
thecircle|z|=1at D andimage of D about BC is
E, then

(@ complexpoint’'E' is z, +z,+2,.
) 2,2
(b) complexpoint'D' is — =22
4

() complexpoint'E' is 2(z; + z, + 23).

_hn
3

(d) complex point'D" is

Let P, Q, R be three sets of complex numbers as
defined below:

P={ z:Re(z(l-i)):ﬁ}

Q={z:|z—i-2|=3}

R={z:Im(z) 21}

In the context of given sets , which of the following

statements are correct ?

(@ number of elements in the set PNQNR are
infinite.

(b) If 'z be any point in PnQNR , then

|z-5-if +|z+1-i[’=36

() number of elements in the set PMQ R isone.

(d) number of elements in the set P N Q are two.

Assertion Reasoning questions :
( Questions No. 31-35)

Following questions are assertion and reasoning type
questions. Each of these questions contains two
statements , Statement 1 (Assertion) and Statement 2
(Reason). Each of these questions has four alternative
answers , only one of them is the correct answer.
Select the correct answer from the given options :

(a) Both Statement 1 and Statement 2 are true and
Statement 2 is the correct explanation of Statement 1.

(b) Both Statement 1 and Statement 2 are true
but Statement 2 is not the correct explanation of
Statement 1.

(c) Statement 1 is true but Statement 2 is false.
(d) Statement 1 is false but Statement 2 is true.
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31

32.

33.

Complex Numbers

. Statement 1 : Let 'z' be the moving complex point
on argand plane for which

|z |sin(%—arg (Z)j‘ ;

then the locus of 'z' is part of an ellipse

|2-3-2i|=

because

Statement 2 : Ellipse is the locus of a point for which
sum of its distances from two distinct fixed points is
always constant , where the constant sum is more than
the distance between the fixed points.

Statement 1 : If i°+1=0 , then value of

cos—l{snmlna)w} is equal to 7
because

Statement 2 : cos '(cosx) =27 -x V xe[x, 2x]

Let the equations arg(z+4—3i):—% and

arg(z-2+3i)= % be represented by the curves C,

and C, respectively on the complex plane, then

34.

35.

Statement 1 : The number of points of intersection of
C,and C, is only one

because

Satement 2: Two non-parallel lines always intersect
at only one point in 2-dimensional plane.

Letz, =5+8i and z, satisfy |z+2+3i|< 2 ,then

Statement 1 : minimum value of |iz, +z; | isequal
to 8

because

Statement 2 : maximum value of |z, is 2+4/13

Statement 1 : Let m, ne N and the equations
z"-1=0 and z"-1=0 ishaving only one common
root, then m and n must be different prime numbers

because

Statement 2 1 the common root for the equations

2™ -1=0 and z"-1=0 is1if mand naredifferent
primenumbers.
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Exercise No. (2)

SN\

Comprehension based Multiple choice questions
with ONE correct answer :

Comprehension passage (1)
(Questions No. 1-3)

Letl, o, ,,, a5, ..., , bethen®roots of unity,

then a, :COSZkT”HsinZkT” ,where k=0,1,2,3,

4o, ,n—=1,further x" —1=0 canbeexpressed as

x"-1= (x—l)(ﬁ)(x—ak). Now answer the following
k=1

questions based on above information

< kz .. Kk
1. Value of Z(COS§+ISIH§J isequal to:

k=0

(@0 (b)1
7 [ o 7 [
(c) ZCOSE.[E j (d) 2cos 5 .(e J

n-1

2. Valueof )|

k=1 — Oy

isequal to:

1+4"(3n-4)

@@

4+4"(3n—4)

(b) 12(4" -1)

1+(3n-2)4"*

© 4" +1

1+4"(3n-4)

@ 12(4" -1)

3.Ifl, e, , a, , .... &, , formsa polygon on the complex

plane, then area of the circle inscribed in the polygon
is given by :

(a) 7sin? (Zj
n

(b) Z[1+ cosz—ﬂJ
2 n
(c) 71'[0052—”+1J
n

(d) 27:[(:052 Zj
n

Comprehension passage (2)
( Questions No. 4-6)

Z+7

If complex number 'z' satisfy |z-2-2i|=

and complex number 'z, satisfy [z+4-2i| = 2, then
answer the following questions.

. Minimumvalue of |z, -z, is:

(@)2 (b) 1 ©3 (d)5
. Ifmagnitude of arg(z,) is minimumthen|z,|is:
(8) 52 (b) 4V2
(4 (d) V18
. Maximum possible value of |z, is:
(a) 1++/5 (b) 21+ +5)
(©) 3(Y5+1) (@) 2(/5-1)

Comprehension passage (3)
( Questions No. 7-9)

Let P(z)), Q(z,) and R(z,) represent the vertices of
an isosceles triangle PQR on the argand plane , where
RQ=PR and ZQPR =¢«. If incentre of APQR is
given by I(z,) , then answer the following questions.

. The value of {[EJ(EJ } isequal to :
PQ J\ PI

(Zl B ZZ)(ZI — Z3)
(Zl - 24)2

(@)

(Zl — Zz)(z3 — Zz)
®) (z,-2,)"

(Zl B 23)(22 — Z3)
(Zz - 24)2

(©)

(Zl — Zz)(z3 — Zl)
(Z3 - 24)2

(d)

. The value of {(zl -2z,)* tana.tan (%}} is equal to :

@ (z,+z,-2z,)(z,+12,-22,)
o) (z,+z,-2,)(z,+2,-1,)
(C) (223 -7 - ZZ)(Z]_ +Z,— 224)

(d) (z+z,+2,)(z,+2,-2,)

I . [21]
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Complex Numbers

9. The value of {(zl - 24)2.(1+ cos@j} is equal to :
cos o

@ (z,-2)(z,-17)

(Zz — Zl)(z3 — Zl)
® (z,-2)

(Zz — Zl)(z3 — Zl)
(C) (24 - 21)2

(d) (Zz - 21) (23 - 21)2

Questions with Integral Answer :
( Questions No. 10-14)

10. Let moving complex number 'z ' lies on the curve C,

15.

on argand plane , where

z, —1—itan(7”

= 8 J =2tant(v2 -1).
z, —tan(sj—l

If the curve C, on argand plane is represented by
| z| =2, then area of the region bounded by the curves
C, and C,isequalto..........

arg

11.

12.

13.

14.

Let moving complex point A (z,) satisfy the condition
|z, —3+2i|+|z, —3-6i| =10 , and complex points
B, Carerepresented by 3+ 6i and 3-2i respectively.

If the area of triangle ABC is maximum , then three
times the in-radius of triangle ABC is ..........

Let z be uni-modular complex number , then value
P arg(z* +z.2"?)
arg(zl/3)

equalto..........

3
, where arg(z) 6(0 , ?EJ ,is

Let A(z) , B(z,) ., C(z,) formatriangle ABC, where

/ABC = /ACB = %(n —a).

(z,-2,)° 2 0 W
If {————=2~‘cosec” — =k , then value of 'k
(Za _Zl)(zl_zz) 2
isequal to..........
Let z,,z,,z, bethree distinct complex numbers , where

2|z |=|z,|=4,]z,1=| z,| +1 and |2z, + 3z, + 4z, |=4. If

|82,z,+272,2, + 642z, | isequal to'k", then value of

k.
— isequalto..........
16

Matrix Matching Questions :
( Questions No. 15-16)

Match the following Columns (I) and (11).

Column (1)

(@ Let R and'z' be any complex number such that

|2z cos@ + z° |= 3, then minimum value of | z] is:

(b) Letz=x+iy,where x, ye I .Areaofthe
octagon whose vertices are the roots of the

equation (z7)|z*-7%|=1200 is:

(c) Let z be complex number such that
(z+2)(4+i)—(B+i)(z—-7)+26i=0,

then value of 27 is:

(d) Let|z|=|z,|=]z,|=3, then minimum value of

lz,+2, P +|z,+2, P +|z,+2 [ is:

Column (I1)
(p) 1

(@ 27

n 14

(s) 62

@t 17
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16. Match the following columns (1) and (I1).
Column (1) Column (I1)

(@) The roots of the equation z*+z®+z+1=0 on the (p) anellipse
complex plane are represented by the vertices of :

(b) Ifvariable complex number 'z' satisfy the condition (g) asquare
|z—Z|+|z+7Z =4, then locus of z is given by :
(r) atrapezium
(c) The roots of the equation z*+z°+2z?+z+1=0 on the

complex plane are represented by the vertices of :
(s) ahexagon

(d) The roots of the equation z°® +z* —z2-1=0 on the
complex plane are represented by the vertices of : (t) an-equilateral triangle

23 i
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1. (d)
6. (b)
11. (a)
16. (c)
21. (a)
26. (b d)

31.(d)

'ANSWERS,

'ANSWERS,

2. (b)
7. (a)
12. (d)
17.(c)
22, (d)
27. (¢, d)

32.(b)

Complex Numbers

3. (b) 4. (b)
8. () 9. (d)
13. (b) 14. (d)
18. (b) 19. (d)
23.(c) 24. (b)
28. (b, c) 29. (a, b)
33. (b) 34. (b)

5. (d)
10. (c)
15.(c)
20. ()
25. (d)
30. (b, c,d)

35. (d)

1. (c)

6. (b)

11.(4)

15. @ —p
(b)—>s

()t
(d—q

2. (b

7. ()

12.(2)

16.(a) > t
(b)—>q

©—r
(d)—q

3. (b)

8. (¢)

13.(4)

4. (c)

9.(a)

14.(6)

5. (c)

10. (2)
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Chapt

Binomial Theorem

Exercise No. (1)

N\

Multiple choice questions with ONE correct answer :
( Questions No. 1-20)

1. Maximum value of the term independent of x in the

10
cosa .
j ,Where x eR | is:

expansion of (xsin a+

10! 10!
@ 502 ) —

(5Y 32(5")

10!
C) — d lOC
©) 1024(5!)> @7C
2. Sum of the series , °C + #C +*C, + ............ +2C

isequal to:
(a) 220 + 20C10 (b) 219 + 20C10
(c) 2°° _%. 2¢y, (d) 22 +19¢,

3. Coefficient of x° in the expansion-of the product

(1+2x)°(1-x)"is:
(@172 (b 171
(©)170 (d) 160

4. Ifthe binomial coefficients of three consecutive terms
in the expansion of (1 +x)"areintheratiol:7:42,
then value of 'n" is:

(2)32 (b) 65
()55 (d)50

5. Coefficientof x5in {(1+ )2+ @+ )2 4+ (14 X)SO}

is:
(a) 31CG _ 21C5 (b) 31CG _ 21CG
(C) 32C5 _ 20C4 (d) 32CG + ZOC5

6. Let °C,=a, , then sum of the series |,

r

3al —7af +11a] 1585 +.......+67af, , isequal to:

(-354, (b) 70 a,
(c) 354, (d)-70a,

7.

10.

11.

12.

Let @+x)"=>» "C,x", then value of

n
r=0

n
1+rin10 .
Z(—l)r.”Cr.Lnnr isequal to :
Lt (1+In10")

@1 (b) 2
©0 (d)-1
. Coefficient of x* in expansion of (1 + x + x? + x3)
is:
(a)605 (b) 810
(©)990 (d) 1020

n n+1 n+2
JIf"C = , then isequal to:

r=2
(a) 20*2—2 (b) 2"+2—n+1

(©)4(2"-1)-n (d4(2"+1)-2n

10 r r
1 3 7 .
Z(—l)r.locr (2—',4‘274-?4- ........... OOJ IS equal
r=0

to:
1 1
= b) ——
® 255 b) 1023
1 1
© 511 @ 2047

The value of Z Z j."Ci isequalto:

0<i <j<n
(@) n(3n+1)2"° (b) n(n+3).2"3
(©) (n+3).2"3 (d) n.2"3

2n
Let ne N and (1+x+x?)" =Zarxr ; then value

r=0
2n
of Z(—l)r.ar2 is equal to :
r=0
@) a2 (b) 3a,
() a, (d) 2a§

I . [25]
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13

14.

15.

16.

17.

18.

19.

Binomial Theorem

. Let nel™—{1, 2} and the digits at the unit's place

and ten's place of 3"are 9 and 0 respectively , then
(n—2) must be divisible by :

(2) 16 (b) 6
(©)10 (d)18

Let T_denotes the r" term in the expansion of (1 + x)"
and T, isthe only term which is numerically greatest
exactly for three natural values of 'x', then 'n' can be:

@5 (b) 10
©7 (d8

Let n +n,=40,wheren , n, e N and the value of

n
z mC,_,.™C, ismaximum , then value of 'n' must
=0

-

e .
(@) 25 (b) 15
(©) 20 (d)22

n
Value of z "C,(sinax) isequal to:
a=0

nx

(@) 2" cos" X sin X (0) 2" sin" X cos X
2 2 2 2

(d) 2" sin" X cos X
2 2

(©) 2" cos" X sin X
2 2
If [.] represents the.greatest integer function and
a=(3+2)", thenvalue of a[a]+a—a? isequal
to:
@?~0
(©2

(b)1
(d)-1

For natural number m, n if

@-y)"@+y)" =l+ay+ay’+...,anda =a,=10
then (m, n) ordered pair is :

(@) (35,45) (b) (20, 45)

(€)(35,20) (d)(45,35)

-5
The coefficient of x® in {Z(Hl)xr} , where
r=0

| x|<1, isequalto:

(@-50
(b)—45
(c) 50
(d) 45

20. Let T, be the term which is independent of '« "inthe

-1 a+l

10
-t G s +1j

binomial expansion of (

then T, isequal to:
(2) 300
(c)420

(b) 210
(d) 500

Multiple choice questions with MORE than ONE
correct answer : ( Questions No. 21-25)

21. Let a, = m
n!
greatest , then :
(@) n=998
(b) n=999
(c) n=1000
(d) n=1001

, neN, and the value of a, is

22. Let nel”, (5+3/3)™* =q+ B, where « is an
integerand B.e(0,1), then:
(@ (a+ B)? is divisible by 220+t
(b) ap=2(4)"
(c). o isdivisibleby 10
(d) o isanodd integer

0 n-1
2. Let A =3 'Cooos 2|, =i oo 27 ),
=0

r=0 r

where "C = n—l , then which of the following
rt.(n-r)!
statements are correct :
@ A =28B,, (b) A, =2B,
27
(c) B, = Y (d) A, =-27

n+1 n+m-1
24.1f S =z(12::)1()
m=1

correct statements are :

,where x e (-1,1) ,thenthe

(a) coefficientof X" inS is 2" —2""

() lim 25)
P04+ X+ X"+ + X

== L+ x)" =1+
(c) coefficientof x" in S is 2"

n 1 n+r )
d) valueof » ™'C |= isl
@ %3]
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25

. Let T_denotesthe r term in the binomial expansion
of (1+x)",whereT _andT_are equal for at least one
integral value of x , then value of 'n' can be :

(@) 11 (b)7
(©) 12 (d)8

Assertion Reasoning questions :
( Questions No. 26-30)

26.

Following questions are assertion and reasoning type
questions. Each of these questions contains two
statements , Statement 1 (Assertion) and Statement 2
(Reason). Each of these questions has four alternative
answers , only one of them is the correct answer.
Select the correct answer from the given options :

(a) Both Statement 1 and Statement 2 are true and
Statement 2 is the correct explanation of Statement 1.

(b) Both Statement 1 and Statement 2 are true
but Statement 2 is not the correct explanation of
Statement 1.

(c) Statement 1 is true but Statement 2 is false.
(d) Statement 1 is false but Statement 2 is true.

Statement 1 : Total number of distinct terms in the
expansion of {(x +y )R+ (X2 + y)“} is28,

because

Statement 2 : Total number of common terms in the
expansion of (x +y?) and (x2+y)“are 2.

217.

28.

29.

30.

Statement 1 : If the binomial expansion of (\/5 + 3/7)"

contains only two rational terms , then value of 'n' can
be 10

because

Statement 2 : The applicable natural values of 'n’'
are 6,8,10, which areall even in nature.

Statement 1 : The coefficient of term containing x° in

23
the expansion of (xz +i2+ 2} is “C,,
X

because

Statement2: "C_ is maximum, if n iseven natural
2
number.

Let a, b, ¢ denote the sides of a triangle ABC opposite
to the vertices A, B and C respectively, then
Statement1:

Value of Zn: "Cy(a)"(b)"".cos((n—-r)A-rB) is

r=0
equal to zero

because

Statement 2 : Inanytriangle ABC,
(acosB+bcosA)=c"forall neR.

Statement 1 : If *C, is divisible by (18)" , where
ne N ,then maximum value of n can be 2

because

2" [
Statement 2 : *"C, =F {H 2r —1)} forall ne N.
=

[27]
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Binomial Theorem

Exercise No. (2)

Comprehension based Multiple choice questions

5. Valueof "S,+"S, isequal to:

with ONE correct answer :

Comprehension passage (1)
(Questions No. 1-3)

Let f(X)=(1+x+x3)"=a+ax+ax +...+a,x",
and g(x)=b,+b, x+b, x> +bx*+................ +hb, X,
where b, =1 vV k>n,neN . Answer the following

questions based on the given information.

L ff(xX)=g(x+1),then valueof a isequalto:

(a) 2n+2 Cn+1
(C) 2n+1Cn

(b) *c,

(d) *'C,

. In f(x), if nis even positive integer , then value of
{(a0 —a,+a,— 8, +3....)0 +(a, —a,+a;, —a, ... )2}
isequal to:
@1
()0

(b) 2
d4

. In f(x), if n is positive integral multiple of 3, then

D> (-D".a,."C, isequal to:
r=0

@ *"Cps (b) " Canis

(©) *"Cus (@ "Cyy5

Comprehension passage (2)
( Questions No. 4-6)

n
Let m,neN and "S =Z:(r)m Jif
r=1

(- ()

P(m,n)=m! + + ot

m m m

where {pj =PC
q

questions.

-2

q » then answer the following

n
. Value of Iim{ 876} isequal to :

n—oo n

(@0
(c)1/6

(b)1/7
(d) 1/14

@ %P(z )
(o) P@.1)

© 3P@. 0

@ SP(2,n)
6
6. Valueof "S;+3"S, isequal to:
(a) P(3,n)-2P(2,n)
(b) P(3,n)+2P(1,n)
(© P(3,n)-2P(1,n)
(d) P(3, n) +2P(2, n)
Questions with Integral Answer :
( Questions No. 7-10)
7 Af(1+x)"=C +C x+Cx*+...C x",where ne N ,
n C 2
and z r3[ r J =540, then value of n isequal
- Cra
r=1 r
to..........

8. Let the binomial coefficients ofthe 3, 4" 5" and 6"
terms in the expansion of (1 +x)*® bea,b,candd
respectively. If o, B are relatively prime numbers

2 f—
and bz_acza_a , then value of (a—;3) is equal
c—bd pBc
to..........

9. Let ne N and "'C, , <100+ "'C, , ,then number
of possible values of 'n* isequal to...........

10. If {1 ¢, 2 %c, +% 0C, . —% 3°c30} is

equal to (10A+1), then value of '1"' is equal
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Matrix Matching Questions :
( Questions No. 11-12)

11. Match the following columns (1) and (I1)

Column (1) Column (11)
20 20 20
C, TG TG
a - + .. upto 21 terms. 465
K ®
30 30 30
(b) 30((;\1 +2 30((';2 +330§3 + ... upto30terms. (@ 0
0 1 2
|
(©) °C2+2%C2 +31C2 +.... upto 11 terms. 0 g [E;?)Z)J
10 r 10
-1 ~C 1
@ ) "¢ 9
= (4r +1) 11.21.23
r=1

1
®) j (1 x*Y0dx
0

12. Match the following columns (1) and (I1).

Column (1) Column (I1)
(@) Ifthe sixth term in the binomial expansion of (p) 5
7
ool L) Geay (@ 1
5(1/5)l0gs (3" +1)
then values of 'x'_can‘be

(r) 4

(b) The second last digit of number 7°% is equal to
(c) The coefficient of x*° in the expansion of (1 + x*>— x3)® (s) 3

is not divisible by

(d) The positive integer which is greater than (1+o_oooo1)1°5 ® 2
can be

[29] Mathematics for JEE-2013
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Binomial Theorem

1. (b) 2. (d) 3. (b) 4. () 5. (b)

6. (c) 7. () 8. () 9. (c) 10. (b)
11. (a) 12.(c) 13.(c) 14. (c) 15. (c)
16. (@) 17. (b) 18. (2) 19. (d) 20. (b)
21. (b, ) 22.(a, c) 23. (b, d) 24. (c, d) 25. (a, b)
26. (a) 27.(0) 28. (b) 29. (d) 30. (b)
1. () 2. @ 3. (b) 4. (b) 5. (b)
6. (c) 7.(8) 8. (2) 9. (7) 10. (3)
1. (8)—>s 12. (8) > q, t

(b) - p (b)—>r

©—r ©-=p,s

(d)—t D->p.r.s
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Chapt

Permutation & Combination

Exercise No. (1)

o

Multiple choice questions with ONE correct answer :
( Questions No. 1-20)

1. The letters of the word 'GHAJINI' are permuted and
all the permutations are arranged in a alphabetical
order as in an English dictionary , then total number
of words that appear after the word 'GHAJINI' is
given by :

(a)2093 (b) 2009
(c) 2092 (d) 2091

2. If John is allowed to select at most (n + 1) chocolates
from a collection of (2n + 2) distinct chocolates , then

total number of ways by which John can select at least
two chocolates are given by :

@) (4)" +4.2"C, -2n+1
(b) 2(4)" +4."'C, —2n+3
(©) 2(4)"-*"c, —2n-3
(d) 2(4)" +*"c —2n-3

1502

3. The coefficient of x in' the.expansion_of

{(1+ X+ x2) 207 (1 x)2°°8} is
(a) 2007 C501 _ 2006C500
(b) 2006 C500 _ ZOOGC501
(c) 2007 Cuos — 20060499

(d) 2007 C501 _ 2007 C1506

4. X and Y are any 2 five digits numbers , total number
of ways of forming X and Y with repetition , so that
these numbers can be added without using the carrying
operation at any stage , is equal to :

(a) 45(55) (b) 36(55)*
(c) (85)° (d) 51(55)*

5. A team of four students is to be selected from a total
of 12 students , total number of ways in which team
can be selected if two particular students refuse to be
together and other two particular students wish to be
together only, is equal to :

(2) 226 (b) 182
() 220 (d) 300

6.

10.

11.

12.

If the LC.M. of 'a "and 'B"is p?q*r®, where

p,q,r areprimenumbersand o ,B e, thenthe
number of ordered pairs (« , ) are:

@225 (0)420 (0315 (d)192

. Total number of non-negative integral solutions of

18 < x +X, +X, <20 ,isgivenby:
(2)1245 (b) 685
(c)1150 (d)441

. If Mr. and Mrs:Rustamji arrange a dinner party of 10

guests and they are having fixed seats opposite one
another on the circular dinning table , then total number
of arrangements on the table, if Mr. and Mrs. Batliwala
among the guests don't wish to sit together , are given
by :

(a)148 (8" (b)888 (8"

(€748 (d) 164 (8!)

. 1f 10 identical balls are to be placed in identical boxes,

then the total number of ways by which this placement
is possible , if no box remains empty, is given by :

(a) 2% (b) 11 (©9 (d)5
Total number of ways by which the word
'HAPPYNEWYEAR' can byarranged so that all vowels

appear together and all consonants appear together ,
is given by :

() 12(7!) (b)6(8!)
©8 () (d)3 (8"

The number of seven digit integers , with sum of the
digits equal to 10 and formed by using the digits 1, 2
and 3only,is:

@55  (b)66 ©77 (d)88
Let r bea variable vector and é:?+]+|2 such that
scalar values (F.i) , (F]) and (F.I?) are positive
integers. If r.a is not greater than 10 , then total

numbers of possible r are given by :
(a) 80 (b) 120 (c) 240 (d)100
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13

14.

15.

16.

17.

18.

19.

Permutation and Combination

. Letthreelines L, , L

1! 72!

L, begivenby 2x+3y=2,
4x+6y =5 and 6x+9y=10 respectively. If line L

contains 2" different pointson it,where re{l, 2, 3},

then maximum number of triangles which can be formed
with vertices at the given points on the lines, are given

by :
(@)320
(c) 364

(b) 304
(d) 360

Let function 'f' be defined from set A to set B, where
A=B={1,2,3,4}. If f(x)=x, where XeA,
then total number of functions which are surjective is
given by :
(@)12
©9

(b) 10
(d)8

Total number of five digit numbers that can be
formed , having the property that every succeeding
digit is greater than the preceding digit , is equal to :

(a) °P, (b)°C,
() mC5 (d) 10|:,5

An n-digit number is a positive number with exactly
n digits. Nine hundred distinct n-digit numbers are to
be formed using only the three digits 2, 5and 7. The
smallest value of n for which this is possible , is+
(@6 (b) 7

(©8 ()9

Consider n boxes-which are numbered by n
consecutive natural numbers starting with the number

m. If the box with labelled number k , k > m , contains

k distinct books , then total number of ways by which
m books can be selected from any one of the boxes ,
are:

(a) nCm+1 (b) n+mCm

©) "Cha (@ ""C,,

Total number of triplets (x , y , z) which can be
formed , selecting x ,y, z from the set

{1,2,3,4,...100}such that x<y<z, isequalto:
(a) lOOC3 (b) lOlC3
(C) 102C3 (d) lOOC2
Total number of ways in which a group of 10 boys and

2 girls can be arranged in a row such that exactly

3 boys sit in between 2 girls, is equal to:
(2)1440(8") (b) 720(8")

(c) 10(9") (d) 180(8)

20.

Total number of ways of selecting two numbers from
thesetof {1,2,3,4, ..., 3n} sothat their sum is
divisible by 3 isequal to :

- 3n*—n
(@) 3n?-n (b) 5
© 2”22_” (d) 2n? —n

Multiple choice questions with MORE than ONE

correct answer : ( Questions No. 21-25)

21.

22.

23.

24,

25.

Total number of four letters words that can be formed
from the letters of the word 'DPSRKPURAM', is given

by
(@) °C,.(41)
(b) 2190

(c) Coefficient of x* in {4!.(1+x+x2)(1+ x)e}
(d) Coefficient of x* in {3!.(1+ x)6 (1+ (x+1)2)2}

Consider-seven.digit number X X,X;X,.... X, , where
X X5, X, #2 0, having the property that x, isthe
greatest digit and digits towards the left and right of x,

are in.decreasing order , then total number of such
numbers in which all digits are distinct is given by :

(8)°C, cC, (b)°C,.C,
(0)3.°C,.5C, (d) 2.°C, . 5C,

Consider xyz=24,where X, Yy, zel, then

(@ Total number of positive integral solutions for
X,y,z are 81

(b)

Total number of integral solutions for x , vy, z
are 90

(c) Total number of positive integral solutions for
X,y,zare30

(d)

Total number of integral solutions for x,y, z
are120

If "C,,, =(m*—8)."C, ; then possible value of 'm’
can be:
(@)4
(©3

(b) 2

(d) -5

Let 10 different books are to be distributed among four
students A, B, Cand D. If Aand B get 2 books each C

and D get 3 books each , then total number of ways of
distribution are equal to :

(@) “C, (b) 25200
10!
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Assertion Reasoning questions :
( Questions No. 26-30)

26.

217.

Following questions are assertion and reasoning type
questions. Each of these questions contains two
statements , Statement 1 (Assertion) and Statement 2
(Reason). Each of these questions has four alternative
answers , only one of them is the correct answer. Select
the correct answer from the given options :

(a) Both Statement 1 and Statement 2 are true and
Statement 2 is the correct explanation of Statement 1.

(b) Both Statement 1 and Statement 2 are true
but Statement 2 is not the correct explanation of
Statement 1.

(c) Statement 1 is true but Statement 2 is false.
(d) Statement 1 is false but Statement 2 is true.

(mn)!

(nH™.(m1)

Statement1:1f n, mel*, then N = is

always an integral value
because

Statement 2 : 'N' represents the total numbers of
ways of equal distribution of (mn) distinct objects
among 'm' persons.

Statement 1 : From a group of 5 teachers and
5 students , if a team of 5 persons is to be formed
having at least two teachers then total number of ways

be which team can be formed is given by (502 ).(803)

{i.e., selection of 2 teachers from 5and’3 more persons
from remaining 8}

because

Statement Il : The team may have 5 teachers |,
or 4 teachers and 1 student , or 3 teachers and 2
students , or 2 teachers and 3 students.

28.

29.

30.

Statement 1 : Total number of polynomials of the form
x® + ax® + bx + ¢ which are divisible by x> + 1, where

a,b,ce{l, 2,3,..10} mustbe 10

because

Statement 2 : value of 'b' can be selected in 10
ways from the set of first 10 natural number and
a=c=1

Statement 1 : If a,beN and x=7%5" | where x
and 7x is having 12 and 15 positive divisors
respectively , then the number of positive divisors of
5x is16

because

Statement 2 : Sum of all the positive divisors of
(@)*.(B)" , where

(1_aa+l)(1_ﬂb+l)
l-a-p+af

numbers.

a,beN, is equal to

;s provided o and S arethe prime

Statement 1: Let A , A, ..., A, be thirty sets each
with five elementsand B, B,, ..., B, be n sets each

30 n
with three elements such that | JA = JB =S. If
i=1 i=1
each element of S belongs to exactly ten of the A’s
and exactly nine of the B,’s , then the value of n is 45

because

Statement 2 : n(LnJAijszn:n(A) , Where n(A)

represent the number of elements of set A.

[33]
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Permutation and Combination

Exercise No. (2)

o OOO

Comprehension based Multiple choice questions
with ONE correct answer :

Comprehension passage (1)
(QuestionsNo.1-3)

Consider the letters of the word 'MATHEMATICS',
some of them are identical and some are distinct. Letters
are classified as repeating and non-repeating , such as
{M , A, T} is repeating set of letters and
{H,E,I,C,S}isnon-repeating set of letters, answer
the following questions based on given information.

. Total numbers of words , taking all letters at a time ,
such that at least one repeating letter is at odd position
in each word is given by

9! 11!
@ r (b) 5

9! 11! 9l
9% D52

. Total number or words, taking all letters at atime , in
which no vowel is together , is given by

7! 41 7! 41
@ Gy ¢ (ﬂ (b) 5%[;}

(0 718¢C, (;} (d) %.804.(§j

. Total number of words-, taking all letters at a time ,
such that each word contains both M's together and
both T's together but both A's are not together , is
given by

11! 10!
@ (°c, )7 0 -
(©)6(6") (d)9(7)

Comprehension passage (2)
(QuestionsNo.4-6)

Let B,, B, and B, are three different boxes which
contains y, , y, and y, distinct balls respectively ,

3

where y>1V i={,2,3}, Zyi =20 and
i=1

Y, =y; +2. If total number of ways by which John

can select exactly 2 balls from the boxes is'N ' and he is
not allowed to select two balls from the same box , then
answer the following questions

4. If y, =14, then value of N isequalto:

()90 (b) 112
(c) 140 (d)92

. If N assumes its maximum value , then which one of

the following is correct :
@y, =y;=5 (b)y,=y,=8
(c)y,=8 (d)y,=6

. Maximum value of N isequal to:

(@) 131 (b) 140
(©) 132 (d)130

Comprehension passage (3)
(Questions No. 7-9)

Let A={1,2,3,4,....,n}betheset of firstn natural
numbers, where S < A . If the number of elementsin
set S is‘represented by 7(S) and the least number

in the set'S is denoted by S, then answer the
following questions.

min ?

. If any of the subset S of set A is having n(S)=r,

where 1<r <n,then maximum value of S . which
can occur is equal to :

@r (b)n-r
©n-r+1 (dr+1

. The number of subsets 'S" with S = m and

n(S) =r, isequal to:

@m(""Cry) (b) ""C,

© "C,, d) ""C,

. Let n(S) = r andS__=m, where r<n-m, then

sum of all the S . for possible subsets 'S' is equal to :
(@ m(""C,,)

(b) n(""C, )

(© (1+)""C,, —r("™C, )

(d) m( n-m Cr—l) o ( n—m+lcr )
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Questions with Integral Answer :
( Questions No. 10-14)

10.

11.

12.

15.

16.

Let 'N' triangles can be formed by joining the vertices
of a regular decagon in which no two consecutive

vertices are selected , then value of {%} is equal to

Letin “C 5 number of ways four tickets can be selected

from 35 tickets numbered from 1 to 35 so that no two
consecutive numbered tickets are selected , then the

value of {%} isequal to..........

Let all the letters of the word SACHHABACHHA be
arranged in amatrix of order 4x3, and at least one of

13.

14.

the row of matrix is having all the identical elements. If
the total number of arrangements are 'N', then least
prime number dividing the number 'N'isequal to...........

Let P(n) denotes the sum of the even digits of the
number 'n', for example: P(8592) =8+2=10, then

£

r=1

value of of isequal to...........

Let 16 people are to be arranged around a regular
octagonal frame such that people can either sit at the
corner or at the mid of the side. If the number of ways

in which the arrangement is possible is A(15!) , then
valueof 'A'isequal to..........

Matrix Matching Questions :
( Questions No. 15-16)

Consider a set ‘A’ containing 8 different elements from which a subset 'P'is.chosen and the set A is reconstructed by

replacing the elements of P. From set A if another subset Q is chosen , then match the following columns for the number
of ways of choosing P and Q in column (1) with the conditions in column ()

Column (1)

(@ PMQ contains exactly one element
(b) Q is subset of P
(¢) PuwQ contains exactly one element

d PUQ=A

statements in column 11 .

Column (1)

(@ The number of permutations containing the word ENDEA

(b)

in the first and the last positions

The number of permutations in which the letter E occurs

() The number of permutations in which none of the letters

D, L, Noccurs in the last five positions

(d)

occur only in odd positions

The number of permutations in which the lettersA,E, O

Column (1)

(p) 6561
(@) 24
(r) 256
(s) 17496
(t) 2187

Consider all possible permutations of the letters of the word ENDEANOEL. Match the statements in column | with the

Column (I1)

(p) 120
(@) 240

(r) 840
(s) 2520

(©) 420
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'ANSWERS,

1 (o)

6. (c)

11. c)
16. (b)
21. (b, d)

26. (c)

'ANSWERS,

1. (b)

6. (c)
11.(8)

15. (@ —>s
(b)—>p
(©)—>q
(d)—p

2. (d)
7. (d)
12. (b)
17. (d)
22.(a, d)

27.(d)

2. ()

7. (¢)
12.(2)

16.(a) = p
(by=s
©-q
(d—q

Permutation and Combination

3. (d) 4. (b)
8. (0) 9. (d)
13. (b) 14. ()
18. (b) 19. (a)
23. (c, d)

28. (c) 29. (b)

3. (a)

8. (d)

13.(2)

4.(d)

9. (@)

14.(2)

24.(a,c,d)

5. (a)

10. (d)
15. (b)
20. (b)
25. (b, d)

30. (b)

5. (c)

10. (5)
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Probability

Exercise No. (1)

o

Multiple choice questions with ONE correct answer :
( Questions No. 1-25)

1. Let A, B, C be pair-wise independent events , where
P(ANBAC)=0 and P(C)>0, then P(%J is

equal to:
() P(A)+P(B) (b) P(A)-P(B)

(c) P(A)-P(B) (d) P(A)-P(B)

2. If three identical dice are rolled , then probability
that the same number appears on each of them is :

1 1
@ 5 (b) %
3 1
(c) 28 (d) 18

3. If A, B, C arethree mutually independent events ,

where P(AUBUC)=3P(AU BmE):% and
P(ANC) = P(KmBmC)=%,then P(ANC NB)
isequal to:

1 5
@ ®) 5

1 a L
© 5 (d) >,

4. An unbiased die is thrown and the number shown on
the die is put for 'p' in the equation x2+px+2=0,
probability of the equation to have real roots is :

1 1
@3 ®)
2 1
© 5 @

5. Minimum number of times a fair coin must be tossed
so that the probability of getting at least one head is at

least 0.95 is
(a)4 (b)5
(€6 d7

10.

. Let'A" and 'B' be two events such that P(A) = 0.70,

P(B) = 0.40 and P(ANB) =05 , then P(L_j

AuB
isequal to:
(@0.20 (b)0.25
(c)0.40 (d)0.895

. Three numbers are chosen at random without

replacementfrom{1,2,3, ..., 10}. Probability that the
minimum of the chosen number is 3 or their maximum is
7.,isgivenby:

(@) 3/10 (b) 11/40

(c)11/50 (d)27/40

Ifa,b,c,de{0,1}, then the probability that system

of equations ax + by =2 ; cx + dy = 4 is having
unique solution is given by :

@ ®) >

1
©1 @

For a student to qualify , he must pass at least two out
of the three exams. The probability that he will pass

. 1. .
the firstexam is Px if he fails in one of the exams then

- . L 1
the probability of his passing in the next exam is 2

otherwise it remains the same. The probability that
student will pass the exam is :

4 3
= b) =
Q= ®) 3
1 3
c) = d)y =
(©) 1 ()4
Let eight players B, R, , Py, ........ P; be paired

randomly in each round for a knock-out tournament. If
the player P, winsifi > j, then the probability that
player P, reaches the final round is :

2 8
(@) = (b) ®

(c) % (d) none of these

[37]
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1

12.

13.

14.

15.

Probability
16.

. Let John appears in the exams of physics , chemistry
and mathematics and his respective probability of
passing the exams is p , ¢ and m. If John has 80%
chance of passing in at least one of the three exams ,
55% chance of passing in at least two exams, and 35%
chance of passing in exactly two of the exams , then
p+c+misequalto:

31 18
a) — b) —
(@) 20 (b) 31
17 45
c) — d) —
(©) 20 (d) 2
Let one hundred identical coins, each with probability

'p" of showing up head are tossed once. If 0<p<1
and the probability that head turns up on 50 coins is
equal to the probability that head turns up on 51 coins,
then the value of 'p' is:

50 49
a) — by —
@ 101 (b) 101
51 52
c) — dy —
© 101 @) 101
In a set of four bulbs it is known that exactly two of

them are defective. If the bulbs are tested one by one
in random order till both the defective bulbs are
identified , then the probability that only two tests are
needed is given by :

1 1
@ OFs
1 1
© @

Let 3 faces of an unbiased die are red , 2 faces are
yellow and 1 face is green. If the die is tossed three
times, then the probability that the colors red , yellow
and green appear in the first , second and the third
tosses respectively is :

1 1
a) — b) —
(@) 18 (b) 36
7 1
c) — d) =
(©) 36 (d) 9
Let one Indian and four American men and their wives

are to be seated randomly around a circular table. If
each American man is seated adjacent to his wife , then
the probability that Indian man is also seated adjacent
to his wife is given by :

1 1
@ z (b) 3
2 1
(c) T (d) 5

17.

18.

19.

20.

Let 'A' and 'B' be two independent events. The

probability that both A and B happen is % and the

probability that neither A nor B happen is % , then
{ 3P(A)-4P(B) } may be

(@)1or0 (b) éoro

7 7
c) 0or—— d —or1
(c) O or T (d) 12or

An urn contains 2 white and 2 black balls , a ball is
drawn at random , ifit is white it is not replaced into the
urn , otherwise it is dropped along with one another
ball of same color. The process is repeated , probability
that the third drawn ball isblack , is :

31 41
@ < ) 5

29
C) — d) none of these
© 3, (@
An_experiment has ten equally likely outcomes.
Let \/A'and B be two non-empty events of the
experiment. If A consists of 4 outcomes , then

number of outcomes that B must have so that
Aand B are independent , is :

@2,40r8 (b)3,60r9

(c)4or8 (d)5o0r10

Afair die istossed repeatedly until a six is obtained , if
'k' denotes the number of tosses required , then the

conditional probability that 'k’ is not less than six
when it isgiven that 'k’ is greater than 3, isequal to

5 125
(@) % (b) 6
25 25
(©) % (d) 76

A box contain 15 coins, 8 of which are fair and the rest
are biased. The probability of getting a head on fair

. . o1 .
coin and biased coin is 5 and % respectively. If a

coin is drawn randomly from the box and tossed twice
, first time it shows head and the second time it shows
tail , then the probability that the coin drawn is fair , is
given by :

5 9
@ 3 (b) T
3 5
(c) 3 (d) T
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21

22.

23.

24,

25.

. A person goes to office either by car , scooter , bus or

2 1
,— and =
7 7

respectively. Probability that he reaches office late , if

he takes car , scooter , bus or train is é , % , g and %

respectively. If it is given that he reached office in time
then the probability that he travelled by car is :

train probability of which being % %

1 0 2
() 7 (b)
3 02
OF @
Let 'K' be the integral values of x for which the inequ-

ation x2—9x+18 <0 holds. Ifthree fair dice are rolled
together , then the probability that the sum of the
numbers appearing on the diceis K, is given by :

41 5
a) — b) —
(@) 216 (b) 24
1 31
c) — d —
© 24 @ 216
Let set 'S' contains all the matrices of 3x3 order in

which all the entries are either 0 or 1. If a matrix is
selected randomly from set 'S' and it is found that it
contains exactly five of the entries as 1, then'the
probability that the matrix is symmetric, isgiven by

63 3
a) — D) —
@ 256 (®) 128
2 7
c) — d) —
© 21 @) 512
Let two positive real numbers 'x' and 'y' are chosen

randomly ,where x [0, 1] and y [0, 1]. The prob-

. . 1
ability that x +y <1, given that x*+y? ZZ ,is:

8+ T —8
b
(@) 16+7 (b) 7 —16
4—71 T+2
d
© 8+ @ 16-7

Let a natural number 'N' be selected at random from
the set of first hundred natural numbers. The probability

225 . .
that N +T5 is not greater than 30 is given by :

(@0.01
(c)0.25

(b)0.05
(d)0.025

Multiple choice questions with MORE than ONE

correct answer : ( Questions No. 26-30)

26.

217.

28.

29.

For two events A and B, if P(%}:% ,

A 1
P(A) = P(Ej =2 then the correct statements are :

(@) P(AmB)=§ (b) P(KUE):g

A) 3 B) 1
P =|== dPl=|==
© [BJ 4 @) (Aj 2
Let A, B, C be three independent events , where

3P(A)=2P(B)=4P(C) =1, then:
(@) probability of occurrence of exactly 2 of the three

.1
eventsis —.
4
(b) probability of occurrence of at least one of the

three events is %

(c) probability of occurrence of all the three events
o L
s 7

(d) " probability of occurrence of exactly one of the

1
three events is —.
24

Let a bag contain 15 balls in which the balls can
have either black colour or white colour. If B_is
the event that bag contains exactly n black balls
and its probability is proportional to n? , and E
is the event of getting a black ball when a ball
is drawn randomly from the bag , then :

@ > PE,) =1

(mwa=%

B,) 5
© P(Ej 376

B,) 5
@ P(Ej " 576

Let the events 'A' and 'B' be mutually exclusive and
exhaustive in nature, then :

(@) P(A) <P(B)
(b) P(ANB)=0
(c) P(AUB) = P(A)+ P(B)
(d) P(AUB)=1-P(A)P(B)

[39]
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Probability

. Thereare four boxes B, , B,, B, and B,. Box B, contain
i cards and on each card a distinct number is printed ,
the printed number varies from 1 toi for box B, . If
a box is selected randomly , then probability of occ-

L i . .
urrence of box B, is given by (Bj and if a card is
drawn randomly from it then E, represents the event
of occurrence of number i on the card , then :

.2
(@) valueof P(E)is T

(b) inverse probability P[%} is %

2
.. - E, ).
(c) conditional probability P[B—3j iszero
2

(d) value of P(E,) is%

Assertion Reasoning questions :
( Questions No. 31-35)

31.

Following questions are assertion and reasoning type
questions. Each of these questions contains two
statements , Statement 1 (Assertion) and Statement 2
(Reason). Each of these questions has four alternative
answers , only one of them is the correct answer.
Select the correct answer from the given options :

(a) Both Statement 1 and Statement-2 are true and
Statement 2 is the correct explanation of Statement 1.

(b) Both Statement 1 and Statement 2 are true
but Statement 2 is not the correct explanation of
Statement 1.

(c) Statement 1 is true but Statement 2 is false.
(d) Statement 1 is false but Statement 2 is true.

Statement 1 : Let any two digit number is raised with
power 4K + 2 , where K € N, then the probability

that unit's place digit of the resultant number is natural
multiple of 3is1/3

because

Statement 2 : If any two digit number is raised with
power 4K + 2, K e N , then digit at units place can
be0,1,4,5,6,9.

32.

33.

34.

35.

Statement 1: Let 'A" and 'B' be two dependent events
and if {P(AUB)} =P(B), then least value of

P(AUB) is 2sin| Z |,
10
because

A) P(ANB)

Stat t2: Pl=|= =—=, wh B
atemen (Bj P(B) ere P(B) #0

Statement 1 : In a binomial probability distribution
B(n, p=1/4),if the probability of at least one
success is not less than 0.90, then value of 'n' can be

log , 12
B

because
Statement 2 : In the given binomial probability

distribution 'n' is greater than or equal to log, 10
3

Statement 1 : Let A and B be any two events of a

random experiment , where P(A) :% and P(B) :%,

thenthe value of P(ANB) liesin 31
153

because

Statement 2 : For any two events A and B ,
max {P(A) , P(B)} < P(AUB) <1 and
P(AnB)<min{P(A), P(B)}.

. ... 4
Statement 1 : Let an ellipse of eccentricity T be

inscribed in a circle and a point within the circle be
chosen randomly , then the probability that the point

. . . .2
lies outside the ellipse is T

because
Statement 2 : The area of an ellipse of eccentricity ‘e’

is given by ma*v1-e’ square units , where 'a’
represents the radius of auxiliary circle of the ellipse.

[40]

e-mail: mailtolks@gmail.com
www.mathematicsgyan.weebly.com

Mathematics for JEE-2013
Author - Er. L.K.Sharma




Exercise No. (2)

o OOO

Comprehension based Multiple choice questions
with ONE correct answer :

Comprehension passage (1)
(Questions No. 1-3)

For a biased coin , let the probability of getting

head be % and that of tail be % If A denotes the

event of tossing the coin till the difference of
the number of heads and tails become 'n' |
then answer the following questions.

. If n =2, then the probability that the experiment
ends with more number of heads than tails , is
equal to:

3 4
@ z (b) T
5 4
(c) 3 (d) 3

. If it is given that the experiment ends with a head
for n =2, then the probability that the experiment
ends in minimum number of throws , is equal to :

@ o7 0 @

. If E is the event that the last two throws.show
either two consecutive heads or tails , then the

value of P[EJ isequal to :
A,

5 n
@1 ®) 1—@

4 n
(c) 1- (5} (d)o

Comprehension passage (2)
( Questions No. 4-6)

Consider a bag containing six different balls of three
different colours. If it is known that the colour of the
balls can be white , green or red , then answer the
following questions.

. The probability that the bag contains 2 balls of each
colouris:
1 1

1 1
@ o (b)7 (©) 3 (d) 3

5. If three balls are picked up at random from the bag

and all the balls are found to be of different
colour , then the probability that bag contained
4 whiteballs, is:

7 1
@ 25 (b) 7

1 1
(c) 1 (d) 10

. If three balls are picked up at random and found to

be one of each colour , then the probability that bag
contained equal number of white and green balls is
equal to:

3 1
(@) 1 (b) 0

7 2
(c) 25 (d =

Comprehension passage (3)
( Questions No. 7-9)

A fair die-is tossed repeatedly until a six is obtained.
If X denote the number of tosses required , then answer
the following questions.

. The probability that X = 3 equals

25 25
@) 216 (b) 36

5 125
(©) % (d) 316

. The probability that X >3 equals

125 25

@ 276 (b) o
5 25

© 35 @ 6

. The conditional probability that X >6 given X > 3

equals
125 25
== b) =2
@ 216 ®) 216
5 25
= d) =2
(©) 36 (d) ™
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Probability

Questions with Integral Answer :
( Questions No. 10-14)

10.

11.

12.

If the papers of 4 students can be checked by any one
of the 7 teachers. If the probability that all the 4 papers
are checked by exactly 2 teachersis P, then the value
49Pisequalto..........

A bag contain 3 black and 3 white balls , from the
bag John randomly pick three balls and then
drop 3 balls of red colour into the bag. If now
John randomly pick three balls from the bag
and the probability of getting all the three balls

. . 100 .
of different colour is p, then value of 3 Pis.......

Let a cubical die has four blank faces , one face marked
with 2, another face marked with 3, ifthe dieis rolled
and the probability of getting a sum of 6 in 3 throws is

432 .
p, then value of % p isequal to..........

13.

14.

There are two parallel telephone lines of length 1=10m
which are 3m apart as showin figure. It is known
that there is a break in each of them , the location of
the break being unknown , if the probability that
the distance 'R' between the breaks is not larger

. 25 .
than 5mis p, then 75 P iS......

O l: 10m — > 0’
A B>
3m R
A 4 &
o B o

A person while dialing a telephone number forgets the
last three digits of the number but remembers that exactly
two of them are same. He dials the number randomly,
if the probability that he dialed the correct number is
P, then value of (1080P) is..........

Matrix Matching Questions :
( Questions No. 15-16)

15. Consider a cube having the vertex points-A, B, C,D,E, F, G, and H. If randaonly three corner points are selected
to form a triangle then match the following columns for the probability of the nature of triangle.

Column (1)

(@) Probability that the triangle is scalene

(b) Probability that the triangle is right-angled

(c) Probability that the triangle is isosceles with exactly

two equal sides

(d) Probability that the triangle is equailateral

Column (I1)

()

(@)

~—~
—
N

-

-l>|°° NlE s Nl

—~
w
~

o 2
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16. Fiveunbiased cubical dice are rolled simultaneously. Let m and n be the smallest and the largest number appearing on
the upper faces of the dice , then match the probabilitiy given in the column Il corresponding to the events given in the

columnl:
Column (1) Column (I1)
_ 2y
@ m=3 o (]
_ 2V (1) (1Y
o= @ (3]G -)
5 5
() 2<m<4 (n (%} —(%}
_ _ 2 5 1 5
(d m=2andn=5 (s) (5) _(EJ

43 i
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'ANSWERS,

1. ()
6. (b)
11. (a)
16. (c)
21. (a)
26.(b,c ,d)

31.(d)

'ANSWERS,

1. (b)

6. ()

11.(9)

15. (@) >t
(b)—>p

©—p
d)—>r

2. (0)
7. (b)
12.(c)
17. (d)
22.(c)
27.(a,b,c,d)

32.(a)

2. (d)

7. (a)

12.(2)

16. (@) s
() > s

C—>r
(d—q

Probability

3. (0) 4. (0)
8. (b) 9. (b)
13. (d) 14. (b)
18. (d) 19. ()
23.(c) 24. (b)
28.(a, b, d) 29.(a, b, c)
33.(a) 34.(a)

3. (a)

8. (b)

13.(8)

4. (a)
9. (d)

14.(4)

5. (b)
10. (d)
15.(c)
20. (b)
25. (a)
30.(a, b, c)

35. (b)

5. (c)

10. (6)
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Matrices

Exercise No. (1)

N\

Multiple choice questions with ONE correct answer :
( Questions No. 1-15)

1. Let A:[aij LXS ; ay =sin’(i-j), then

(a) det (A)=sin1 (b) det (A)=0
(c)det(A)>0 (d)det (A) <0
cosa  -sSina T .
2. Let A=| | ,then A+A =1 ifthe
sina cosa

values of ‘¢ ' belong to:

() 2nni%;nel (b) (2n+1)7zi%;nel

(c) (2n+1)7ri2?ﬂ;nel (d) 2n7ri2?ﬂ;nel

3. Let A=[3;] . B=[b] , and C=[c;],, be

three matrices , where det(A) = 2 and b;;

i + Cij are the

corresponding cofactors of &; and by respectively ,
then det(2ABTC) is equal to :

10 10
@ Y *c, () > *c,
r=1 r=1
11 11
© D °Cy () Y MCru
r=1 r=1
4. Let Az[aij]m , be a matrix for which

a; :2i3+ij—2i2j+[%}—sin2(i— j) » where []
represents the greatest integer function , then
trace(A) isequal to:

(2)420 (b) 400
(c)410 (d)500

5. Let 'S' be the set of all 3x3 symmetric matrices for
which all the entries are either 1 or 2, if five of these
entries are 2 and four of them are 1, then n(S) is equal

to : (n(S) represents the cardinal number of S)
(@10 (b) 12

(©) 20 ()18

10.

. If A and B are two square matrices of order nxn and

AB=B,BA=A,then A%+ B2=2I holds true for the
condition :

@|A|=[B[=0 (b)|Al=]B[# 0
©|A|=|B|#0 (d)]A]and|B |are non-zero
min{i , j}; i#j

. Let A:[aij]m; where ajj = {2i+j} i

2

and [.] represents the greatest integer function , then
det{adj(adj(A))} isequal to:

@5 (b)25
(c)625 (d) 125

. Total number of matrices that can be formed using

all the seven different one digit numbers such that
no digit is repeated in any matrix , is given by :

@7! (0) (1)’
©2(7") @77

. Let Az[aij ]M and Bz[bij ]M be two matrices

and a,B,e{1,2,3}, then which one of the following
is always true :

3 3
(a) Zaaﬂ 'bﬁa = zaaﬂ 'bﬁa
p=1 p=1

3 3
OPICFLIED I
p=1 p=1

a=1\ p=1 a=1\ p=1

3 3 3 3
(d) Z{Zaaﬂ bpe J DI .bﬁaJ
a=1\ p=1

a=1\ p=1

Let '@ ' be the non-real cube root of unity , where

o 0 0

A=|0 o O/, then A% jsequal to:
0 0 w

(@A (b)-A

()0 @1
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Matrices

1 Let A:{cos(n/G) sm(;r/6)} and B:F 1

—sin(x /6) cos(x/6) 01

|

Multiple choice questions with MORE than ONE
correct answer : ( Questions No. 16-20)

where C = ABAT, then ATC?°A is equal to :

[1 2010
(@ }

0 1

(312 —1}

| 2010 1

V312 2010}

(b)

1 -1

1 \/5/2}

0 2010

16. Letee[o,zﬁ),(pe[%,ﬂ and

sing sin@ cosé
A=|-sing -sing 1 |, then
cosé 1 sing

(a) det (A) is independent from 6.

(b) det (A) is independent from ¢.
-3/3 -1
(c) det (A) e {T , ?}'

(d) det(A)e[-1,1].

12. Let o, =k(®°C,) and B, =(2-k)%C,, and
w0 . o 0 min{i, j},i=]j
_| 7k _ . =l a. =4 i .
Ak—{o ﬁki|l|f kz_llAk—{o q} Cthenvalueof  17. Let A=[a;] -, where 3 {|+2J} iz
- 10
(p+q)isequal to: If a, represents the element of i row and j column
(2) 1020 (b) 508 inmatrix'A', then: ([.] represents G.I.F.).
(c)204 (d) 420 (a)det(A)=0
(b)det (A)=4
1 0 0 (c) Aissymmetric matrix
13. Let A=|0 1 1| and6A™l=A2+pA+ql,then (d)Tr(A)=0
0 -2 4
i : sinf icos@
(2p+q) isequal to: 18. LetA(9) = { _ } , where i* =1, then
(@) 0 (b) -1 icos@ sin@
©1 @ 2 (a) A0) isinvertible ¥ 6 e R.
a b c (b) Inverse of A(0) = A(-6).
14. If matrix A=|b ¢ a|,wherea,b,ceC, abc=1 (©) Inverse of A(0) = A(z—0).
c ab
(d) A(@)+A(r+60)=0,,,.
and AAT =1, then a® +b% +¢2 isequal to :
@0 (b)a+b+c B 1
(©)3 (d3+a+b+c ) 11
19. Let P = \/_ and A:(O J, then
. - 3
15. Let A:[aij ]M represents a matrix and > 3
(D) "y + (1) *ay +(-1) “a; =0 forall i,j,k L n
belongsto {1, 2,3}, then ‘A" is: @ (A" :{O 1 }
(a) symmetric matrix.
(b) singular matrix (b) Matrices A and P both are orthogonal matrix
(c) non-singular matrix. (©) 1fA™=1+nB, then det (B) =0
(d) orthogonal matrix. (d) det{adj(adj (2AP))} =4
[ 46 ] Mathematics for JEE-2013
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20

. Let matrix 'A" be singular matrix ,and 6 €[0, x].
1+sin?0  cos’@ 4sin 46
If A=| sin?0 1+cos’@ 4sindd |, then
sin? @ cos’@  1+4sin46
possible values of 'g"' can be :
T 11
a) — by —
@® 24 (b) 24
237 197
c) — d) —
© 24 @ 24

Assertion Reasoning questions :
( Questions No. 21-25)

21.

Following questions are assertion and reasoning type
questions. Each of these questions contains two
statements , Statement 1 (Assertion) and Statement 2
(Reason). Each of these questions has four alternative
answers, only one of them is the correct answer. Select
the correct answer from the given options :

(a) Both Statement 1 and Statement 2 are true and
Statement 2 is the correct explanation of Statement 1.

(b) Both Statement 1 and Statement 2 are true
but Statement 2 is not the correct explanation of
Statement 1.

(c) Statement 1 is true but Statement 2 is false.
(d) Statement 1 is false but Statement 2 is true.
10
Statementl1:Let A= 1 2 and A’=3A-21, then
A8 =255A-256 1,

because

1
Statement2: A" = 0
2"-1 2"

22.

23.

24,

25.

Let A and B be two square matrices of order 3, and 'O’
represents the null matrix of order 3x 3.

Statement 1: If AB=0,andA isnon-singular matrix,
then matrix B is necessarily a singular matrix

because

Statement 2 : Product of two equal order square
matrices can only be zero matrix if both the matrices are
not non-singular matrices.

Let A be a 2x2 matrix with real entries , and
satisfy the condition A2=1, where'l' is unit matrix
of order 2.

Statement1:If A=l and A=—I , thendet(A)=-1
because

Statement2: If ZA=1, then Tr(A) =0

Statement 1 : Let A= 0 and A" =1 for all
ne{l,2, 3,4}, then(I-A)'=A*+ A3+ A2+ A +|

because

Statement 2 : 1+ x+ x> + x> +x* :{11 X

x =1,

Let A and B be square matrices of order 3 , where
A=[a;] ; a =sin’(i-j).

Statement1:If n=7!,then B" A"B is skew-symmetric
matrix

because

Statement 2 : determinant value of skew-symmetric
matrix of odd order is always zero.
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Matrices

Exercise No. (2)

Comprehension based Multiple choice questions
with ONE correct answer :

Comprehension passage (1)
( Questions No. 1-3)

Let 'S' be the setof all 3x3 symmetric matrices all of
whose entries are either 0 or 1. If five of these entries
are 1 and four of them are 0, then answer the following
questions.

. The number of matricesin 'S' is:

(@)12 (b) 6
©9 d)3
. The number of matrices A in 'S' for which the system
X 1
of linear equation A| y |=| 0| hasaunique solution,
z 0

is:

(a) less than 4

(b) at least 4 but less than 7
(c) at least 7 but less than 10
(d) at least 10

. The number of matrices A in 'S' for which the system

X 1

of linear equation A| y |=| 0| is inconsistent , is
z 0

@0 (b) more than 2

©2 @1

Comprehension passage (2)
( Questions No. 4-6)

For agiven square matrix ‘A" , if AAT=ATA=1 holds
true , then matrix is termed as orthogonal matrix.

If a,b,ceR and matrix 'P' is orthogonal , where

0 a a

P=|2b b -b|,then answer the following
c —C ¢

questions :

. If square matrices of order 2 is formed with the entries
0,a,bandc, then maximum number of matrices which
can be formed without repetition of the entries, is equal
to:

@840  (b)24 (c) 256 (d) 192

5.

Leta,B,yeRandmatrixQ=| 0 pb> 0

0 0 yc°
If 'Q" is orthogonal matrix then maximum number of
orderedtriplets (« , B8,y ) which are possible is given
by :
@1
©2

(b)8
(d)6
f kzﬁ; then number of positive integral
solutions for the equation x,.X,.X; =k , isequal to:
(a)18 (b) 20
(c)36 (d)72

Comprehension passage (3)
( Questions No. 7-9)

100
Let A={2 1 0}, and R ,R,,R, be the row
3 21

matrices satisfying the relations , R, A=[1 0 0],

R,A=[2 3 0] and R,A=[2 3 1]. If Bis

square matrix of order 3with rows R , R,, R, then
answer the following questions.

. The value of det(B) is equal to :

@-3
(©0

(b)3
d1

. Let C = (2A1.B®) — (A*.B*) , then value of det(C) is

equal to :
(@) 27
(c)100

(b) 27
(d)-100

. Sum of all the elements of matrix B is equal to :

(a)8
(c)5

(b)0
(d)10

Questions with Integral Answer :
( Questions No. 10-13)

10.

1 1 3
Letmatrix A=| 5 2 6
-2 -1 -3

, then the least positive

integer 'K' for which A% becomes null matrix , is equal
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11. Let Az[a,j] where |[A|=2and B =[bj] . 13. Leta,x, ye R, and matrices A, B and C be defined
T laxa ! U daxa
If b, is the cofactor of a_ ,and AB"=C, then sum of X4 x|y 1
diagonal elements of matrix 'C'isequal to .......... as A= N B= 1 and
12. Leta, X, ye R, where x+y =0, and the system of X2 +a . . . .
LT ] C= . If the matrix equations AB = C is having
equations is given by : 1
2x —2ay’ | [ x| |(a+1)? only one solution , then total number of possible
X +axy Xy yl | 1 value(s) of 'a' isfare...........
If the system has at least one solution , then number of
possible integral value(s) of 'a’ is/are ..........
Matrix Matching Questions :
( Questions No. 14-15)
1 4 5
14. Let A=| « 8 8a —6 |, then match columns (I) and (1) for the values of « and the rank of matrix 'A'.
1+a® 8a+4 2a+21
Column (1) Column (I1)
(@ If =2, thenrank of matrix A is: (p) 1
() If a=-1, thenrank of matrix A is: (g) 2
() If a e R—{2}, thenrank of matrix A canbe: n 3
(d) If =4, thenrank of matrix A is: (s) 0
15. Match columns (1) and (11)
Column (1) Column (I1)
(8) Let A=|a ]M and B =[k'"a LS if (p) 0
K [A[+k,|B|=0;where|A| = 0,then (k, +k,) is
(b) Maximum value of third order determinant if each of its (o) 4
entries are either 1 or -1, is
1 cosa cospf 0 cosa cosp
() If [cosae 1 cosy|=|cosa O cosp n1
cosf cosy 1 cosf cosy 0
then cos” a +cos” 8 +cos® y is equal to :
X2+ X Xx+1 x-2
(d) |2x*+3x-1 3x 3x-3|=Ax+B where AandB (s) 2
X +2x+3 2x-1 2x-1
are determinant of 3x3, then (A + 2B) is equal to
O.

‘e o\\
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Matrices

1. (b) 2. (0) 3. (0) 4. () 5. (b)
6. (d) 7. (0) 8. () 9. (c) 10. (d)
11. (a) 12. (b) 13. (b) 14. (d) 15. (b)
16.(a, ¢) 17.(b, ¢, d) 18.(a, c, d) 19.(a, c, d) 20.(a,b,c,d)
21. (d) 22.(a) 23.(c) 24. (b) 25. (d)

1. (a) 2. (b) 3. (b) 4. (d) 5. (b)
6. (C) 7. (b) 8. (b) 9. (c) 10. (3)
11.(8) 12.(3) 13.(1)
14. @)—>p 15.(@)—>p

(b)—>q (b)—q

©—q,r ©—-r

d)—>r (d—>p
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Determinants

Exercise No. (1)

N\

Multiple choice questions with ONE correct answer :

( Questions No. 1-20)

1. If system of equations : 4x+5y—-z=0, x-y—-4z=0
and (K+ 1) x+ (2K -1) y + (K-4) z = 0 have non-
trivial solution , then :

@K=3
(c)K=3or0

(b)K=0
d) K eR

. Let (x ,y, z) be points with integer co-ordinates
satisfying the system of homogeneous equation :
3x-y-z=0
-3x+z=0
-3x+2y+z=0.
Then the number of such points for which
X2+y?+7% <100 are:

(@6
(c)10

()5
d7

1 sin@ 1

.If 6€[0,27) and A=|-sing 1 sing.[;
-1 —sing. 1

then det (A) lies in theiinterval :

@1[2,4] (b)[2,3]

©[1,4] d) 2.4

. The existence of unique solution for the system of
equations , x +y+z=p,5x -y + gz =10 and
2x+3y—z=6dependson:

(a) 'p' only. (b) ‘g only.
(c) 'p* and ‘" both. (d) neither 'p' nor 'q.

2 1 0
fx)=| -3 2 -1

x|x| tantx sinz[x]

5. Let ywhere [.]

represents the greatest integer function , then
2

j f(X)dx is:
-2
(@) 2cos?1

() 1 +cos2-2sin?l

(b) sin?2 +sec 1
(d)cos2+1-2cos’l

10.

. Let f (x), g(x) and h(x) be cubic functions of x and

fix) f'x) f"(x)
p(x)=19'(x) g"(x) g"(x) |,then
h'(x) h"(x) h™(x)

(@ ¢"(x)=2.

(b) graph of ¢(x) is symmetric about origin.
(c) graph of ¢(x) is symmetric about y-axis.

(d) ¢ (x) is polynomial of degree 3.

. Let B, =af +bX, whereKie N & (a+b)=2ab=4,

37 1+R 1+P,
thenvalueof | 1+P, 1+P, 1+P; |isequalto:
1+R, 1+P;, 1+PR,
(@)4 (b) 0 )8 @2

.‘Let a, B and y be internal angles of a triangle ,

-2 cosy cosp
cosy -1 cosa | is
cosp cosa -1

then minimum value of

equal to :

@ 0 (b) 1 (©)-1 (d)2

. Let a, B,y and § be the positive real roots of the

equation x* — 12x3 + px? + gx + 81 = 0, where

a By
p,geR", thenvalueof | B y « |isequalto:
y a B
5 9
_= b) — =
@ — 0 -
3
(c) 5 (d) none of these

Let set 'S' consists of all the determinants of
order 3x3 with entries zero or one only and set 'P' is
subset of 'S' consisting of all the determinants with
value 1. If set 'Q" is subset of 'S' consisting of all the
determinants with value -1, then :

(@ n(S)=n(P) +n(Q) (b) n(P)=2n(Q)
(©)n(P)=n(Q) (d) PUQ=S

[51]
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11

12.

13.

14.

15.

16.

Determinants

. Let 'M' be a 3x3 matrix , where MM =1 and

det(M)=1,then:

(@) det(M —1) =0.

(b) det (M 1) is always zero.

(c) det(M+21)=0.

(d) det (M + 1) is always zero.

x-3 x+4 3x

px4+qx3+rx2+sx+t= x2+3x x-1 x+3
-2X Xx-4

Let
X+1

be an identity in x , where p, q, r,sandtare
constants , then (g + s) is equal to :

(a) 52 (b) 51 ()50 (d)102

Let A, B and C be the angles of a triangle , where A,
tanA 1 1

B,C:&%,thenthevalueof 1 tanB 1
1 1 tanC

isequalto:

(@0 (b)-1 (©)2 (d)-2

Let ar =X i+Y, j+2.k, wherer=1,2, 3 be three

vectors and |& |=r , 8.8, =488, =838 =1,

X Y14
thenvalue of | X, Yy, Z, | isequal to:
X3 Y3 Z3
(a) +4 (b) +2+/6
() +62 (d) +v/6
l+a l+ax l+ax?
Let f(x)=|1+8 1+8x 1+pBx%|; then f (x) is
1+y 1+yx 1+ ;/X2
independent of :
(@ aand B (b) B and ¥
(¢) a and ¥ (d) «,p and ¥
If a homogenous system of equations is

represented by: ax+by+cz=0, bx+cy+az=0

and cx+ay+bz=0, and infinite ordered triplets

(x,y, z) are possible without any linear constraint ,
then

(@) a+b+c=0and a®+b*+c? =ab+bc+ca
(b) a+b+c=0and a®+b? +c? = ab+bc+ca
(€) a+b+c=0and a®+b?*+c? zab+bc+ca

(d) a+b+c=0and a® +b?+c®> =ab+bc+ca

17. If adeterminant is chosen at random from the set of all

determinants of order 2x2 with elements zero or one
only, then the probability that the value of determinant
chosen is non-negative is equal to :

3 5
@ 6 (b) 3
3 13
© 3 (d) T

18. Let a, B, y be non-zero real numbers , then system

2 2 2
. . X z
of equations in x , y and z , _2+y_2__2:1
a” p° oy
2 2 2 2 2 2
X z z
XLt —tand Lo =1 s
a” By B~y a

(a) no solution.

(b) unique solution.

(c) infinitely many solutions.
(d) finitely many solutions.

19. The number of values of 'K' for which the system
of equations
2K+1)x+(BK+1)y+K+2=0 and
(5K +1)x+(7TK+ 1)y +4K+2=0
is consistent and indeterminate is given by :

@.0 1
(c)2 (d) infinite

20. Ifthe system of equations ; 2x+y—-3=0,6x+ky—-4=0
and 6x + 3y — 10 = 0 is consistent , then
(k=1 (b)k=3
(c)k=1lor3 d)ykeg

Multiple choice questions with MORE than ONE
correct answer : ( Questions No. 21-25)

21. Leta,b, cbe non-zero real numbers and function f (x)

a’+x> ab ac
isgivenby | ab  b?+x* bc |, then f(x)
ac bc  c?+x?
is divisible by :
(a) x* (b) x°

() x*—a2—b*-c? (d)yx*+az+b?+c?

22. Systemofequations: x+3y+2z=6 , x+1y+2z=7,
X+3y+2z= u has:
(@) Infinitely many solutions if A =4, u=6.
(b) No solutionif A =5, u=7.
(c) Unique solutionif A =5, u=7.
(d) No solutionif 1 =3, u=5.
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24,

25.

. Consider the system of linear equationsinx,y,z:
2X+7y+72=0
(sin30)x—-y+z=0
(cos20)x+4y+3z=0

If the system has non-trivial solutions , then angle 'g"
can be :

257 17n
(@) &5 (b) ry
© 4 o=

Letdeterminant 'D' is having all the elements as either
1 or-1. If the product of all the elements of any row or
any column of ‘D" is negative , then it is represented by

‘D, . Ifthe order of 'D'is 3x3 , then:
(@) minimum value of D, is-2.

(b) minimum value of D, is—4.

(c) total number of D, is 16.

(d) total number of D, is 32.

Let f (x) be real valued polynomial function , and
1 x X
X 2 x|=xf'(x)-f(x), then

X x 3
(a) Jal f(x)dx=0

(b) j f(x)dx =0

() y= f(x+2) is odd function
(d) y=| f(x)| issymmetrical about line x-2=0

Assertion Reasoning questions :
( Questions No. 26-30)

Following questions are assertion and reasoning type
questions. Each of these questions contains two
statements , Statement 1 (Assertion) and Statement 2
(Reason). Each of these questions has four alternative
answers, only one of them is the correct answer. Select
the correct answer from the given options :

(a) Both Statement 1 and Statement 2 are true and
Statement 2 is the correct explanation of Statement 1.

(b) Both Statement 1 and Statement 2 are true
but Statement 2 is not the correct explanation of
Statement 1.

(c) Statement 1 is true but Statement 2 is false.
(d) Statement 1 is false but Statement 2 is true.

26.

217.

28.

29.

Statement 1 : Let o, =0052KTﬂ+isin2KTﬂ for all

o a, O
K eW , thenvalue of determinant | &, «a, ¢« |is
O; 05 O

Z€ero

because

9
Statement2: » ¢, =0

K=1

Let f(x), g(x) and h(x) be the polynomial functions
of degree 3 , 4 and 5 respectively , where

f'(0) g9'@) h'®)
d(X)=| T'(x) g'(x) h'(x) |and 0eR.
f"() g9"() h"(©)

Statement 1 : #(X).is divisible by (x—0)?
because

Statement2: ¢(0) =¢'(0) =0

Let S={A, , A, , A, , ..., A} be the set of 3x3
determinants that can be formed with the distinct non-

zero real numbersa, , a,, a,, ... a, , Where repeatition

of elements is not permissible , then

n
Statement1: D A; =0

i=1

because

9
Statement2: n=][]i
i=1

1 1 1
sin2x  sin4x  sin6x
cos?2x cos?4x cos’6x

Let f(x) =

Statementl:lfXE(O,%j,then number of

solutions of the equation f (x) =0 are five

because

Statement 2 : | 3sin zx | —x = 0 is having five solutions

if xeR".
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Determinants

30. Let 'A’ represents the number of positive integral Statement 1 : Valueof A=0
solutions of X+y+z=r ,where reN-{1, 2}, because
A A, A, Statement 2 : In a determinant if any two rows or any
two columns are identical , then determinant value is
and A = Ar+l A’+Z A’+3 Zero
A’+2 A’+3 A’+4
O.
®
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Exercise No. (2)

\OO

Comprehension based Multiple choice questions
with ONE correct answer :

Comprehension passage (1)
( Questions No. 1-3)

Let y=f(x) be quadratic function , and

43> 4a 1|[f(-1)] |3a*+3a
4b*> 4b 1| f(@) |=|30*+3b|.
4c* 4c 1| (2 3¢’ +3c

Ifa, band c are distinct real numbers , and maximum
value of f (x) occurs at point 'V', then answer the

following questions.
f(HZJj vV i=j and
3

cLet  A=[a] ,
a; =0 forall i= j, thendet(A)isequalto:
@0 (b) 2 (©-1 (d)-3

. Let 'A" is the point of intersection of y = f(x) with

x-axis and point B(a , f(«))is such that chord AB
subtends a right angle at 'V' , then area
(in square units) enclosed by f (x) with chord AB is.:

@2 () =2

301

75
© (d) %~

. Let g(x)_% VvV xe (-2, 2), thentotal number

of points of discontinuity for y=[g(x)] in

[—\/5 , \/5] are given by : ([.]represents G.I.F.)

(@)4 (b) 6 ©8 (d)2
Comprehension passage (2)
( Questions No. 4-6)
2 -2 -4
Consider the matrices, A=|-1 3 4 |,
1 -2 -3
-4 -3 -3
C=l1|,C,={0|and C,=|1

4 4

Letmatrix 'B," of order 3x 3 is formed with the column
vectors of the matrices C, , C, and C, , and

B,., =adj(B,) . , then answer the following
questions :

neN

4. Matrix addition for B,+B,+B, +. , isequalto:
(2) 100B, (b) 99 Bl
() 991, (d)9s81,
5. Let M= AB] + A’B; + A’B; +... AB,5 , then det (M)
isequal to :
(a) 100 (b) -100
(©)0 (d) 2000
6. For avariable matrix X. the matrix equation AX=C,
will have :
(a) Unique solution
(b) No solution
(c) Finitely many solutions
(d) Infinitely many solutions
Questions with Integral Answer :
( Questions No. 7-10)
1+a® a’h a%
7.1 a,b,cel”and| ab® 1+b® b’ |=11,
ac?  bc® 1+c®
then total number of possible triplets of (a, b, ¢)
isfare..........
2cos’x  sin2x  —sinx
8. Let f(x)=| sin2x 2sin®x cosx |, and
sinx  —cosXx 0
wl2
= j {f(x)+ f'(x)}dx, then the least integer just
0
greater than 'I' isequal to ..........
"?(1-cos2nx
9. Let U, = I(—jdx, then value of
1-cos2x
Ul UZ U3
U, U, U, |isequalto......
U7 UB U9
10. Consider the system of equations :

AX+(sina)y+(cosa)z =0
X+(cosa)y+(sina)z=0
X—(sina)y+(cosa)z=0

If 2 and o are real numbers , and the system of
equations has non-trivial solutions , then number of

integral values of 1 which are possible for different
valuesof ¢ are..........
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Determinants

Matrix Matching Questions :
( Questions No. 11-12)

11. Let f (x) be polynomial function having local minima at x = g and f (0) = 2f (1) = 2. If for all

2ax 2ax-1  2ax+b+1
xeR, f'(x)= b b+1 -1 where 'a' and 'b' are some constants , then match the
2ax+2b 2ax+2b+1 2ax+b

following column (1) and I1.

Column (1) Column (1)
(@ Valueof (a+b) (p) 1
(b) Valueof f(5) (@) 0
() Number of solutions for 4 f (x) =| x —1| n -1
TORES
. X)) x
d) lim| —= s) 2
@ M(Xzﬂj S
12. Consider the system of equations :
Kx+y+z=1
X+Ky+z=K
X+Yy+Kz=K?

Match column (1) and (11) for the values of 'K’ and the nature of solution for the system of equations.

Column (1) Column (I1)
(@ If K=1, then systemof equations have (p) Unique solution.
(b) If K1, then system of equations may have (a) Infinitely many solutions.
(c) If KeR-{1, -2}, then system of equations have () Nosolution.
d) If Kef{l, -2}, then system of equations may have (s) Finitely many solutions.

o . [ 56 ] Mathematics for JEE-2013
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1. (d) 2. (d) 3. (a) 4. (b) 5. (d)
6. (c) 7. ©) 8. (c) 9. (d) 10. (0)
11. (b) 12. (b) 13.c) 14. (b) 15. (d)
16. (d) 17. (d) 18. (d) 19. (c) 20. (d)
21.(a, d) 22 (a,b,d) 23.(a,b,c) 24 (b, ) 25 (a,c,d)
26. (b) 27.(a) 28. (b) 29, (b) 30. (d)
1. () 2. (b) 3. (b) 4. (b) 5. ()
6. (b) 7.(3) 8. (4) 9,(0) 10. (3)
11, (@) r 12. () > q

(b)—>s (b)—>p,r

©—p (©)—>.p

(d—q (@d)-q,r
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Logarithm

Exercise No. (1)

N\

Multiple choice questions with ONE correct answer :

( Questions No. 1-25) 7.1f a=10g,12 ,b=logss24 , c=10g,36 , then
value of (1 +abc) is:
1. If log;2=m, then log,,28 , isequal to: (a) 2ab (b) 2ac
(@2(2m+1) ) 222 (¢) 2be (@0
X _ y _ Z _ H
© 2 @ m+1 8. Ifa"=b,b”=c,c”=a , thenvalue of (xyz) is:
(c)2 (d)3
2. If In(aij:%(lnaJrlnb) , where a,beR" then
relation between aand b is : 89
b 9. log, (tan(r®)) isequal to :
@a=b (b) a= 3 rZ:;‘
b (@3 (b)1
(c)a=2b (d)a—g ©2 ()0
_t _4 N
3. Thevalueof  (81)"%%3 +(27)"°%% +(3)° is: g ngl — is equal to:
(@)49 (b) 625 L
nin+1 n(n+1
(©)216 (d) 890 @ X . ) log, 2 (o) X ) )log, a
16 25 81) . N 2
4. 7log (Ej+5log (aj+3log [%j is equal to : © Mlogz a  (d) none of these
@0 ()1
(c)log 2 (d)log 3 11. If log, {Iogswl(x2 + x+5)} =0, then xisequal to:
5. If A=log, {log, (log,256)}+2log ;2 , then A is: (@)2 ()3
()4 (d)-2
(@2 (b)3
©5 @7 12. The value of (0.05)" %z (0101001 ) g .
6. If x=log,(bc), y=log,(ac), z=log.(ab) , then (@81 (b) 1
which one of the following is equal to 1 ? 81
(©)20 (d)10
(@ x+y+z
1 1 1 13. If log;,27 =a , then logg16 is:
b + +
(b) 1+x 1+y 1+z @ 2(3—61} (b) 3(3_‘1]
© xyz 3+a 3+a
3-a 4-a
-2 -2 -2 c) 4 —= d) 2| —=
d @+x)"+@+y)“+@Q+2) © [3+aj (d) (4+{J
[58] Mathematics for JEE-2013
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Logarithm

f n=2010! , th L ! 1 g
14. If n= !, then log,n Toggn 1000 21 If [Ej < 7 then set of 'x' contains :
equal to :
(a)-1 (b)0 (@) (==, 0) (b) (=, 1)
©1 (d)2 (©) @, ) (d) none of these
15. The number of solution(s) of log,(x+5)=6-Xx ,
isfare: 22. If IogX(SX;X Jzo , then exhaustive set of values
(@2 (b)0 _
©3 @1 of x is:
(2)[0.4] (b) (0, 4]-{1}
16. If log,, Sinx =2, then the values of sin x lies in (€)(0,4) (d) none of these
the interval :
N NG 23. The value of log, 24 _ 109,192 is:
N~ N5 -1 loges2  logy,2
@|—— (b)|0, 5
(a3 (b)0
@ (0 1} @ {ﬁ—l \/§+1} ©2 d)1
"2 2 4
24. 1f log;2 , log,(2* —5) and Ioga(zX —9 areinAP.,
17. lo sinx)>0, xe[0, 4x] , then number of )
g%( )> €0, 4r] ! then x is equal to :
. (@2 ()3
values of x which are integral multiples of T is: ©)4 d)8
(@4 (b) 12 )
©)3 (@10 25. If log x“ —log 2x =3log3—-log6 , thenxis:
(@10 (09
18. Set of real values of x satisfying the inequation ©1 (d)2
logys (X* —6x+12) > -2 is
(@) (—o, 2] (b) [2 , 4] Multiple choice questions with MORE than ONE
correct answer : ( Questions No. 26-30)
©[4, x) (d) none of these
3 2 5
— —(logsx)” +logzx—
19. Setof real x forwhich 2'°%2*7Y > (x+5) is: 26. If (X)4( o) ioasy =3, then x has:
@) (0, - U4, ») (b) (4, x) (@ one positive integral value.
(b) oneirrational value.
©(-1,4) (d 1,44, ) - _
(c) two positive rational values.
) (d) noreal value.
20. If log, , (ijsl, then x belongs to:
X 27. If x=9 satisfy the equation
5
(@) [—oo , —ﬂu(o , ) In(x? +15a%) —In(a—2) = In(%} . then
(@ valueof 'a' is 3
5
() (E , ooj 9
(b) value of 'a'is 5
(©) (0, -2)(0, x)
(c) x=15 is other solution
X =12 is other solution
(d) none of these @ is oth luti
[59] Mathematics for JEE-2013
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29.

30.

In3
. Let p=———, then the correct statements are :

In20
(@) pisarational number

(b) pisanirrational number
oo (101

C liesin| =, =

© pliesin( 3.2
oL 1)

(d) pliesin 13

Let set 'S' contain the values of x for which the

equation |x—1|("’g1°x)2"°g1°x2 =|x—1° is satisfied
then :

(@) total number of elements in 'S' are 4

(b) set 'S' contains only one fractional number

(c) set 'S' contains only one irrational number

(d) total number of elementsin 'S' are 2

If set 'S' contains all the real values of x for which
109 2y.5) x> <1 istrue, then set 'S contain :

(@) (log,5, log,7)

(b) [logs4 , log,8]

NEn

(d) (-1,0)

Questions with Integral Answer :
( Questions No. 31-35)

31.

32.

33.

34.

35.

Let xe (1, ) and ye (1, 16) , where xy =16. If x
and y satisfy the relation log,x—log,y =% , then

value of (x—y) isequalto ..........
+ _ 6 log,x.log,pa.log, 5
If aeR™ {1}, a—g(a) and

log, ad
B=0) 0(10) +(9)'9uwox+08:2 - where a— =0,

then value of \E isequal to ..........

4
If M =Z|092(Sin[%ﬂn, then value of (2)M+4 is

r=1
equalto..........

Ina Inb Inc

- = , then wvalue of
(y-2) (z-x) (x-Vy)

{(a)y2+yz+22.(b)zz+zx+x2_(c)x2+xy+y2} is equal to

Total number of integral solution(s) of the equation

x+10g,0(2" +1) = xlog,,5+10g,,6 isfare..........

N\
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Logarithm

1. () 2. () 3. (d) 4. () 5. (¢)

6. (b) 7. () 8. (b) 9. (d) 10. (a)

11. ¢) 12.(a) 13.(c) 14.(c) 15. (d)

16. (b) 17.(a) 18. (b) 19. (b) 20. (a)

21. (d) 22.(d) 23.(a) 24. (b) 25. (b)

26.(a, b, c) 27.(a,¢) 28.(b,c) 29.(a, b) 30.(a, b, d)
31 (6) 32. (5) 33. (5) 34. (1) 35. (1)
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Chapt

Functions

Exercise No. (1)

N\

Multiple choice questions with ONE correct answer : 6. The values of "a’ and 'b" for which equation
(Questions No. 1-40 ) e xbl_ a‘ =2 has four distinct solutions , are :
1. Which one of the following functions is an odd
funetion 7 ) @ac@,®):b=0 (b ac(2, );beR
P (c)ae(@,»);beR (dyae(2,©);b=0
XT+ X +1
@ f(X)=|Oge(2—12]
(X" +x+1) 7. Let f:R — Rand g : R— R be functions defined as
(b) f(x)=log (x+1)(2-x) f(x) = {2 ;( eg and g(x) = {; ;_ );E% , then co-
" (x+1)2+x) XE XE
mposition f(xX)—g(x) is:
(¢) f(x),where f(x)+f(y)=f(x+y).f(x-y)forall (a) ane-one onto (b) one-one into
x,yeR €) many-one onto d) many-one into
Yy y
& F(9-— :
(@ 109 = 1+e M 8.df . 0<A<land f(x)={%}2 , then do-
X
2. Domain of function f (x) =logy, 5 (x—1) is: main of T(x) is:
@[, 2)u(z,?3) (b) [1,2)w(2,3]
1
@ (1,o) (b) (E :Ooj () @,2)u(2,5) (d) none of these
1 9. The number of solutions of equation 6 [cos x| —x =0
(©) (0,%) ()50 (0, e0) in[0,2n] are:
(a6 (b) 4
3. If [.] represents the greatest integer function , then ©3 (d)2
99
Z §+L is equal to 10. If f 1 (3,6) — (2,5) isa function defined as
| 4100
(@30 (b) 70 f(x)=x —[ﬂ , where [.] represents the greatest in-
(€)75 (d) 100 teger function, then f - (x) is given by :
4. Let f(x) =sinax+ cos ax and g (x) = |sin x| + |cos x| @x+1 (b) 3x+2
have equal fundamental period , then'a' is : (©) 3x+1 (d) none of these
@1 (b) 2
1 2)(x* +1
©3 (@4 11. If xeR™, then range of f(x)= ( +X+X3)(X )
X
5 Let f(x) +f(1-x)=2 V xeR andg(x)=f(x)-1, is :
then g(x) is symmetrical about : 5
_ 1 _ @) {2 'gj (b) [6,0)
(@) the line x = 5 (b) the paint (1, 0)
1 2 wj 25
(©) the line x = 1 (d) the point (5 , oj © 3" @133
[62] Mathematics for JEE-2013
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Functions

X+59

12. If 3f(x)+2f( ] j:10x+30 vV xeR-{1}, 18. Area enclosed by inequality 2 <|x+y|+|x—-y|<4
- is:
then f (7) is equal to : (a) 12 sg. units (b) 5 sq. units
@7 (b)5 (c) 4 sg. units (d) 8 sq. units
(€4 (d)2
) . 19. Number of solutions of equation e ™ =|1-|2—x||
13. Let f:[-2,2] — R be an odd function defined as are -
2 a)3 b) 4
f(x):x3+tanx+[X +1} , then ), belongsto: @ ®)
©5 (d)2
S, b) (7, . .
@G =) (b) (7., ) 20. The number of integral values of 'm' for which func-
OLS (d) R 3
tion f(x) =?+(m—l)x2+(m+5)x+11 is invert-
14. If f(x)=sin3x.cos[3x]—cos3x.sin[3x] , where [.] ible  are :
represents the greatest integer function , then funda- (a) 4 (b) 10
mental period of f (x) is:
L (©)6 (d)8
(@3 (b) 3
21. 1f 3'%9a% 4 3x°9:3°2 2 where a e R* —{1} , then value
1 i -
(C) 6 (d) E of xis :
(a).a'%9? (b) a™°%®
3 |
15. Let f:R —[0, /2) be defined as (c) a2 (d) 27
f (x) = tan (x> + x + @) then set of values of 'a’ for
which f (x) isonto , is : 22/ If x*=18x2+ L —2=0 is having all four real roots ,
then exhaustive set for ' ) ' belongs to :
1
@ {Z,wj (0) [4.) @13.67 O, 61
©1[0,75] (d)[2,83]
1
©) [gwj (d) none of these 23. Domain of function f (x) = sin? (x*—=5x +5) is :
(@@, 2]u[4,5] (o) [1,2]U[3, 4]
16. If f:R— R be a function satisfying ©[2,3]v[4, 5] (d 1, 2]uf3, 5]
f(2x+3)+f(2x+7)= 2 V xe R then fundamental
period of f(x)is: 24. Let f(x)= {cos2 X+ C0S2 (%4— xj —COS X.COS (% + xj}
@2 (b4
©8 (d)16 then f(%) is equal to :
- . - . 3 5
17. Interval of x satisfying the inequality @ 7 (b) 7
E£|x—1|+|x—2|+|x—3|<6 is given by :
2 4 02
© 3 (@) 3
1 3
= = b) (0,1 2,5 . .
Q [O’ 2}{2 ’4j (b) ( ]U[ ) 25. Domain of f(x)=+/10[x]-21-[x]* , where [] is
greatest integer function , is :
3
© {‘16}”(“'5] @ (OE}UE“] @[3.8) ) [3,7]
©@.7 d)(2.8)
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26. Let f(x) =(sinx +sin3x) sinx, then V xeR, f(X) 34. Let f(x)=— 1+§+1 ,thenf (x) is:
. e —_
is : .
(a) positive (b) non-positive (a) even funcFlon
(b) odd function
(c) negative (d) non-negative (c) neither even nor odd function
(d) both even and odd function
27. Number of solution(s) of the equation
X2—4x+5—e W =0 is/are: x—[x]
35. Let f(X)=————=, where [] is greatest integer
@0 (b) 1 1+ x—[X]
function , then range of f (x) is:
(©2 a4
1
@ {0 , 5} ®[0.1)
2
28. If f:R— R is defined by f(x):x2+—2X+3 , then
X°+2x+2 1
range of f (x) is ©]0. Ej @10,1]
@[1.2] (b)(1,2]
3 3 (K)* .
©[1,2 (d) 1,—}\)[—,2} 36. If f(x)=——"—=;K>0 , then which one
2) 2 ) (K)* +VK
of the following statements is true :
29. Number of integral values of x which satisfy the @f()+FLex)=2 (b) f(x)+f(1-x)=1
4 2 3
inequality X "D XEA 5 o gre ©F09+Fa+9) =1 (d) fx)=f(1-X)
(x+2)*(6-x)°
(a) infinite (b)8 37. Let'f(x)=|x|and g(x) =[x] , where [.] represents the
greatest integer function , then the inequality
©9 (d)10 g(f () < f(g(x)) is valid , if
30. Let f(x) =x2+(a—b) x+(1=a~b) cuts the x-axis at @) xe (-0, 0ul (b) xel
two distinct points for all values of b, wherea ,beR,
then the interval of 'a’" is : (©) xe (==, 0) (d xeR
a) 1, b) @, . .
@, ) (b (. ) 38. Let f(x) =sinx—ax and g(x) = sinx — bx , where
©) (-o0,1) (d) (—,1] a<0,b<0. If number ofroots of f (x) =0 is greater
than number of roots of g(x) =0, then;
2_ (@a<b (ba=b
31. If W<l , then x belongs to : i
(Inx-1) () ab=— (da+hb=0
(@) (0,e) (b) (1,€)
©(1,2) (d)(0,3e) 39. Let f(x) =X—_::, x#-1, then §%(2009) ,
X+
32. Letg(x)=1+x—[x] and f(x) =sgn (x) , where [.] is where f (f(f(x))) is represented by f *(x) , is:
greatest integer function, then forallx eR f(g(x))is: (a) 2010 (b) 2009
@7() (0) g (x) (c)4013 (d) none of these
(© [9(] (d) x
40. If [f(X)+6-x%|=|f(X)|+|4-x3|+2,thenf(x)is
X :ifxeQ _ necessarily non-negative in :
33. Let f(x)= . ,then f(f(f(x)) is:
LoxiifxeQ (8) [-2,2] (b) (o0, —2) U (2 ,0)
@0 (b) f(x)
(©) x (d)1-x () [_Jg /6 ] (d) none of these
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Functions

Multiple choice questions with MORE than ONE

correct answer : ( Questions No. 41-50 )

41

42.

43.

44,

45.

. Let f:R — R be afunction defined as

f(X) =x3+ k%+ 5x + 2 cos x . Iff (x) is invertible
function , then possible values of 'k' may lie in the
interval :

@ (2 ,~2)
©F1 D

(b (2, 5)
(d) (-e.-2)

Let f (x) be real valued function and
f(x+y)=f(x)f(a-y)+f(y)f(a—x) forall x, yeR.
If forsomereal 'a' , 2f(0)-1=0, then:

(@) f(x) iseven function.

(b) f(x) is periodic function.
1
(©) f(x):E vV XxeR

(d) " (x) is both even and odd function.

Let f(x).f(lj:f(x)n(lj v xeR-{0},
X X

then function f (x) may be :

_ n _ T
(@ f(x)=1xx () f(x)_Ztan’llxl
© f0)=2 (@ =2
B T 1€Inx?
0 ; |x|:%
Let f(x)= 1 1 ,where ne N
IXI{—} oIx ==
[ x| n

and [o] represents the greatest integer just less than
or equal to a, then which of the following state-
ment(s) are true :

(@ f(x)isodd function.

(b) f(x)isnot periodic.

(€) sgn(f(x)=1V xeR.
(d) f(x) is even function.

Let f:R — R be a function defined as
f(X)=3-3x+2|x+2|-|x=3],then:

(@ f(x) is surjective function.

(b) number of integral solutions of the equation
f(x)—4=0 aresix.

46.

47.

48.

49.

(c) number of real solutions of the equation
f(x)—4 =0 are infinitely many.

(d) number of real solutions of the equation
f (x)—|4sinzx|=0 are more than eight.

—(x+3) ; 2<x<-1
an
x-1 ;o =1<x<4

Let f(x) :{

g(x)=1-x V xe[-1, 2].If h(x)=g(f (X)), then:
(@ Rangeof h(x)is[-2, 2].

(b) Domainof h(x)is [0, 3].

(c) Domainof h(x)is[-2, 3].

(d) Number of solutions of the equation

h(x) — 2 sgn(x?+ 2x +8) = 0 are two.

Let A={x: [5sinx]+[cosx]+6=0, xe R} ,where
[.] represents the greatest integer function.
If f(x)= \/§sinx+cosx v xe A, then:

(@) valueof f(x) is less than tan (%j

(b) value of f (x) is less than 2cos(r).

4-343
(c). value of f(x) is more than 5[.

—-3-4+/3
(d) value of f(x) is more than T\/_

Let ne N and [.] represents the greatest integer
n’+n

n®+n+2
function , where f:[O,ﬂ]—{ > +2+}

be defined as f(x) = 2[r+sin[§ﬂ , then :
r=1

(@ f(x) is one-one function.
(b) f(x) isonto function.
(c) f(x)isinto function.

(d) f(x) is many-one function.

Let a¢,p,y be non-zero real numbers and
f:[0,3]1>[0,3] be a function defined as
f(x)=ax’+Bx+y. Iff (x)is bijective function ,
then :

(@ wvalueof y isO. (b) value of ¥ is 3.
(€) aisrootof yx*+ px+a =0.

(d) one of the possible values of 'a’ can be 1/ .
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50

. Consider the function

f(x) =3x*—8kx®+24 (6 —k)x2+ 24 forall xe R. Ifthe
graph of function f (x) is convex downwards , then
possible values of 'k’ can be :

(b) cot (cot e)
(d)-3tanl

(@) cos™(cos2)
(c) —2tan2

Assertion Reasoning questions :
( Questions No. 51-55)

51.

52.

Following questions are assertion and reasoning type
questions. Each of these questions contains two
statements , Statement 1 (Assertion) and Statement 2
(Reason). Each of these questions has four alternative
answers , only one of them is the correct answer.
Select the correct answer from the given options :

(a) Both Statement 1 and Statement 2 are true and
Statement 2 is the correct explanation of Statement 1.

(b) Both Statement 1 and Statement 2 are true
but Statement 2 is not the correct explanation of
Statement 1.

(c) Statement 1 is true but Statement 2 is false.
(d) Statement 1 is false but Statement 2 is true.

Let f:R—> Rand g:R— R be two bijective func-

tions and both the functions are mirror images of one
another about the line y—2 =0.

Statement 1 : If h:R — R be a function defined as
h(x) =f (x) + g(x) , then h(x) is many ene onto function

because

Statement 2 : h(2) =h(=2) = 4.

Statement 1 : If xe (0, 27), then the equation

tan X +sec X = 2¢0s X
tions

is having three distinct solu-

because

53.

54.

55.

Statement 2 : graph of y=1+sinxand y = 2 cos*
intersect each other at three distinct points in

0, 27).

If [x] represents the greatest integer function and

f(x)= sinl[x2 +%:|+C031 {xz —ﬂ , then

Statement 1 : Range of f (X) is {% : ﬂ}

because

Statement 2 : sin"*x + cos™x = % forall xe[-1,1].

Consider the function ¢(x)=|og{ >

9_X2J and
X

f(x) =3sin¢(x) +4cos¢@(x) , then

Statement 1 : Rangeof f (x) is[-5, 5]

because

then value of

Statement 2 If 6R,

(asin®+bcos) lies in [—\/a2+b2 ,\/a2+b2]

Let function f:N—>N be defined as
F(x) = x—=(sgn(cos 2))" , then
Statement 1: f(x) is bijective in nature

because

Statement2: sgn(cosx) =1 V xe (—% , %j
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Functions

Exercise No. (2)

Comprehension based Multiple choice questions
with ONE correct answer :

Comprehension passage (1)
(Questions No. 1-3)

Let A={(x, y):max{|x+y]|,|x-y[}>10; x,yeR}

and B={(x, y):max{|x+y|,|x-y[}<20; x,yeR}.
On the basis of given set of ordered pairs (x , y) in the
2-dimensional plane , answer the following questions.

1. Area of the region which contain all the ordered pairs

(x, y) that belongs to the set of AnB is equal to : 6.

(a) 300 square units.
(b) 800 square units.
(c) 400 square units.
(d) 600 square units.

2. Letthe ordered pair (x, y) be termed as integral point if
both x and y belong to the set of integers , then total
number of integral points which belong to the set of

ANB are:
() 600 (b) 1000
(c) 660 (d) 860

3. Number of ordered pairs (x , y) which satisfy the
condition |y |= 10{%} and belong to set*A' , where

{ a } represents the fractional part of « , are :
(2) 100 (b) 420
(c) finitely many (d) infinitely many.

Comprehension passage (2)
(Questions No. 4-6)

Let f:A— B be bijective function and its inverse
exists , where the inverse function of f (x) is given by
g:B — A.lIfthefunctions y=f(x) and y=g(X)

are represented graphically by the continuous curves
C, and C, respectively , then answer the following
questions.

4. If the points (4 , 2) and (2, 4) lie on the curve 'C,
then minimum number(s) of solutions of the equation
f(X)—g(x)=0 isfare:

@1 (b)3
(6 (d)2

. Let f(x)= I(cos x —2)dx , where f(0)=0, then which

one of the following statements is true :
(@ C,and C, meet only at point (0, 0).

(b) C_Zl and C, meet at infinitely many points on the
liney—x=0.

(c) C_Zl and C, meet at finitely many points on the
line y +2x=0.

(d) All the points of intersection of C, and C, lie on
the line y + 2x=0.

Let peA and qeB, where p—q=0. If point

(p, ) lieson C, butnotonC,, then :

(@ C,and C,can't meet onthe liney —x=0.

(b) C,and C, don't: mget each other.

(c) either C and C, don't meet each other or they
meet on'the liney —x=0.

(d). C,and C, meet onthe liney —x=0.

Comprehension passage (3)
(Questions No. 7-9)

Let f:N — N be a function defined by f (x) =D,

where D, represents the largest natural number which
can be obtained by rearranging the digits of natural
number k.

For example : (3217)=7321, f(568) =865, f(89) =98

On the basis of given definition of f (x) , answer the
following questions.

. Function f (x)is:

(@ one-one and into.
(b) many-one and into.
(c) one-one and onto.
(d) many-one and onto.

. If natural number 'n' divides f (a ) -oa for every

a € N, then maximum possible value of 'n' is equal
to:
@3 4

©9 ()11

. Let f(a)=99852, where a <N ,then maximum

number of possible distinct values of '« are :
(a) more than 100. (b) less than 50.
(c) more than 55. (d) less than 30.
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10.

11.

12.

18.

Comprehension passage (4)
( Questions No. 10-12)

Let f:R — R be a function defined as
f(x) =3x°-25x*+60x +5, and

max{f(t); -4<t<x} ; -4<x<0
g(x)=smin{f(t); O<t<x} 0<x<2
f(x)-16 ;oX>2

On the basis of given definitions of f (x) and g(x) ,
answer the following questions.

Total number of location(s) at which the graph of
y =g(x) breaksin[-4, « ) is/are:

(@2
©0

(b)1
(d)4

If the equation f(x)+4 =0 is having exactly three
distinct real roots , then total number of possible
integral values of ' 1 ' are:

(@20 (b)21

(c)40 (d)42

If the equation g(x)+ x =0 is having infinitely many
real solutions , then number of possible integral values
of 'u ' is/are:

Questions with Integral Answer :
( Questions No. 13-17)

13.

14.

15.

16.

17.

Let f(x) =sin(5—:j.cos(n X), where nel , and the

period of f (x) is 37 , then total number of possible
values of 'n' isequal to ..........

Total number of integral values of x in [—3?” , 37”}

for which the equation
‘sin’l(sin x)+x* —17x° +16‘ :‘x4 -17x° +16‘ + ‘sin’l(sin x)‘

is satisfied , are ..........

Let neN ,and f : N — N be a function defined by
f(n)= Z (N IfP(n) and Q (n) are polynomials inn
r=1

suchthat f(n+2)=P(n)f(n+1)+Q(n)f(n) forall
ne N , then value of P(10)+ Q (6) isequalto ..........

Let the equation
(P+1) (x*+x2+1)— (P-1) (x*+x+1)2=0is having

o 1-x
two distinct and real roots and f(x) :ﬁ , Where
+

fR(X)+f [f (%Dﬂxp , thenvalue of '¢" is .....

Let f (x) and g(x) be even and odd functions respec-
tively , where x*f (x)—2f (lj =g(x), then value of
X

f(4)isequalto ..........

Matrix Matching Questions :
( Questions No. 18-20)

@0 (by1
(©2 (d)3
Let f(x) =2 XI*Ix+1l

[1—x|+|x+3]

vV xeR, and [x] represents the greatest integer function of x , then match the

conditions/expressions in column (1) with statement(s) in column (I1).

Column (1)
(@ If xe(—wo,—-3), then f(x) satisfies
(b) If xe[-1,1],then f(x) satisfies
(c) If xe[-4,-2], then f (x) satisfies
(d) If xe[2,x), then f (x) satisfies

Column (I1)

(p) O<[f(0]<2
(@ [F()]=0
(N [f()1=0
(s) [f(0]=1
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Functions

19. Match the functions in column (1) with their corresponding range in column (11).

Column (1) Column (I1)
(@ f(x)=cos(sinx)+sin(cosx) forall x e {—% , %} (p) [cos1,1]
(b) f(x)=cos(cos(sinx)) forall xe[0, ] (q) [cosl, cos(cosl)]
() f(x)=cos(cosx) all xe {—% , %} (r) [cos(cosl), cosl]
(d) f(x)=cos(sinv2x—x?) forall xe [O , %T} (s) [cosl,1+sind]

(t) [sin1, 1+cosi]

20. Match the following columns (1) and (1)
Column (1) Column (I1)
tan” 2 t? 2 3
(@ Domain of f(x) =cos™ (W] contain(s) (P) Tﬂ
(b) Domain of f(x) ={Iog3 sin2(2x)}“2 contain(s) (@ %
-1 X2 - X +1 . T
(c) Range of f(x)=tan™| ————— | contain(s) (Y
X“+x+1 8
. : 37
(d) If [« ] represents the greatest integer function of a. | (s) )
and f(x) = +/[cos x]—[sin *x] , then domain of f (x) (t) %

contain(s)

“ o\\

[69] Mathematics for JEE-2013

Author - Er. L.K.Sharma

e-mail: mailtolks@gmail.com
www.mathematicsgyan.weebly.com



1@ 2. (a)

6. (c) 7. (a)
11. (b) 12. ()
16. (c) 17.(d)
21.(¢) 22. (d)
26. (d) 27. (a)
31. () 32.(c)
36. (b) 37. (d)
41.(a, c) 42.(a,b,c,d)
46. (a, d) 47.(a, d)
51. (d) 52. (d)

3. (¢) 4. (d)
8. (b) 9. (0)

13. (3) 14. (b)

18. (a) 19. (b)

23. (b) 24. (a)

28. (b) 29. (c)

33. (b) 34. (a)

38. (b) 39. (b)
43.(a,b,c,d) 44. (a, d)
48.(c, d) 49.(b,c,d)
53. (d) 54. (a)

5. (d)
10. (a)

15. (d)

20. (c)

25. (a)

30. (b)

35. (c)

40. (a)

45. (a b, ¢, d)
50. (a, b, d)

55. (b)

1. (d) 2. (c) 3. (d) 4. (b) 5. (d)
6. (c) 7. (b) 8. () 9. (c) 10. (c)
11. (d) 12.(c) 13.(8) 14.(7) 15.(5)
16.(1) 17.(0) 18. (@—>p,q,s 19.(@)—>s 20.(a) > r
(b)—>p,q,s (b)—>q b)—>p,t
(©—>p.q,s (©—p (©—>r,s,t
(d—-p.q,r (d)—p (d>q,r,t
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Limits

Exercise No. (1)

N\

Multiple choice questions with ONE correct answer :

( Questions No. 1-15)

XZ
J' 2.6 dt
lim 2

6.

X In(cosx)
Iim(Zsinz—j is :
x—0 2

e-mail: mailtolks@gmail.com
www.mathematicsgyan.weebly.com

@1 (b) 2
1. is equal to :
x->01—cos(x®) 1 1
© 5 @5
3 2
@ -3 (b) 3
; cot(x?) . .
4 5 1 7. lim(cosx) is :
© 3 @ 3
@1 () Ve
1/n
2. lim (sini.sin2—7r ...... sinwj is equal to : (©).€? (d) 1
n—o 2n 2n n \/g
1
@5 (b) ¢*'" .
8. The value of lim [x+—je“X —x isequal to :
(C) e2/n (d) err/8 X—>00 X
. . @1 (b)
3. Let f(x) bedifferentiableand.f(1)=2 and f ‘(1) =4,
()0 (d) none of these
1
then Iim[%)Xl isequal to : 9. Let f(x) bereal functionand g(x) is bounded function
x—1
nx
(@1 (b) €? forall xe R™, then lim 100790 .,
noo  14e™
(©0 (d)e*
@) f(x) (b) 9(x)
(42243 A +n°) . ©0 d1
4, lim 5 is:
" n 10. If the graph of function y = f (x) is having a unique
1 tangent of finite slope at location (a , 0) , then
(@0 (b) =
5 . log,(1+6f(x)) .
lim——————= isequalto:
1 1 X—>a 3f(x)
© 5 @
@0 (b)1
5. If f(x) is differentiable and f(0)=0, such that (©2 (d)1/3
2f(x+y)+ f(x—y)+3y? =3f(x)—2xy , then )
£ (-1 11. Let lim X(1+a°°s‘§)‘bs'” X_1, then(a+Db)is:
lim is equal to : x>0 X
x—1 X —
-3 b) -2
(2)-3 (6)0 (@) (b)
(©)-2 d1 (©-4 (d)-1
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12 nm (3,20 3,18 2+ 3. 27 3.9 2 17. In which of the following case(s) , the limit doesn't
" now3dl|n p2 n p2 n pl non exist ?
is equal to : @) lim _x (b) lim(sin® x)""*
(a) 62 (b) 63 *20 \sec? x —1 x=0
(c)64 (d) none of these a1
(341 ) = , 2y2x
- -0 - I d) lim(In x
13. If normal to curve y=f(x) at x=0 is 3x-y+3=0, (©) xm[4x2 +x] (d) H0( )
. X .
then Ilng){f > Yo" . 2} is:
X —
POLT(E) 5T (X)) +41 (1) 18. Let f (x) be differentiable function for all xe R* and
1 1 2 2
@ (b) -3 £(1) =11 lim E X =XD) 9 for every x>0,
a—X a—X
1 1 then :
© 3 (-
3 2 17
@ f(2)=—
6
14. Let f:[-1,1—>R and £(0)=0,f'(0) = limnf[L1], y )2
’ noe N (b) f(x) has local minima at X=T
i i i I >
where 0 <! lim cos-! (lj - " then value of (c) f(x) is strictlyincreasing for all x> 2
n—oo
” n @ f'(0)50W xeR*
lim {E(n +1)cos? [EJ— n} is equal to :
n—ow | 7T n (2x 4 X
19. Let f(x)=Ilim| —cot (—2) , then
9 k—0\ k
a) — b) 0
@ T (®) (@) f(x) isincreasing function forall xe R .
b) f(x) is differentiable for all x e R —{0}.
012 @ 142 (b) F() eR-{0}
T w ©
(c) J'[f(x)]dxzo , where [.] represents greatest
. sin(z(1-sin? X)) 1
1s. >I<|E21tan—2x Is equal to : integer function.
@) x (b) -7 (d) f(x|) isodd function.
T
(c) > (d1 2
. g [ xPax
20. If lim@Q+ax+ Bx7)*1 =lim > , then:
Xx—1 X—o| X+ X
Multiple choice questions with MORE than ONE (@ a+p=1 (b) a+p=0
correct answer : ( Questions No. 16-20)
() pr=4 (d) gy =3
_1y2m
16. Let m, nel” and f(x):% for all
log, (cos (x —1)) Assertion Reasoning questions :
( Questions No. 21-25)
xe(0,2).1f g(x)=e ™ v xeR and
. ot ) Following questions are assertion and reasoning type
XILT F)=g'@") , then: questions. Each of these questions contains two
statements , Statement 1 (Assertion) and Statement 2
@m+2n=5 (b)2m+n =4 (Reason). Each of these questions has four alternative
answers, only one of them is the correct answer. Select
(cgm-n=1 (d)2m-n=0 the correct answer from the given options :
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21.

22.

23

(a) Both Statement 1 and Statement 2 are true and
Statement 2 is the correct explanation of Statement 1.

(b) Both Statement 1 and Statement 2 are true
but Statement 2 is not the correct explanation of
Statement 1.

(c) Statement 1 is true but Statement 2 is false.
(d) Statement 1 is false but Statement 2 is true.

(\/4x2 FTX+ ZX) , then

limiting value ‘L' approaches to positive infinity

Statement 1 : Let L= lim

X—>—0

because

Statement 2 : The form of indeterminacy in 'L’
IS 00— oo form.

a
Statement 1 : Let a, :\/3_’ and a,,; = ———, for
' T o1r1ra?

all ne N, then lim 2"(a,) is equal to 2z
n—w 3

because

Statement 2 : Sequence {a } for all neN is
converging in nature.

n r

r.2
. Let S, :Z(r+2)! , then

r=0

24.

25.

Statement1: lim S, =1

N—o0

because

n+1
Statement2: lim

n-w (N+2)!
Statement 1:
Let L:Iim( 12+ 22+ ..... + nzj , then
n—o\ 1+ n 2+n n+n

- . 1
value of limit ‘L' is equal to 7

because
1 r
Statement2: lim =" f [-J: J' f (x)dx
n—w N ) n P

1
Statement 1: Let L'= lim {(sinl)” +(cosl)”}n , then
N—w®

value of sin}(L)=1
because

sin[cos2 ;j.sin(xz)

tan® x

Statement2: lim
x—0

=sinl

[73]
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Exercise No. (2)
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Comprehension based Multiple choice questions 4. If area of triangles PAB and PCD are 'A" and ‘A,
with ONE correct answer : A
respectively , then lim [EJ is equal to :
0—0*
Comprehension passage (1)
( Questions No. 1-3) @2 (b4
©1 (d)6
Let (x) and g(x) be continuous functions for all 5. Ifarea of triangle PAB is 'A," and area enclosed by arc
_ ~ . g(x).sin®x .
xeRand T(0)=g@=0.1F lim - osx) AB with the chord AB is 'A,' , then lim (ﬁ] is
00" Ag
and IimM:ﬁ , then answer the following equalto:
*20 X (a) 3/2 (b) 5/2
questions. ©2 @1
lim x2 1). . 6. If area of triangle PCD is 'A’ and area enclosed by
im x°.g X isequal to : 2
X—00
arc AB with the chord ABis ‘A’ , then lim (ij is
o 2 00"\ Ag
@ (b) 208
B equal to::
af 4o 3 5
© -, Ok @3 ®)
1
. g(cos2x-1) . ©1 @ 6
. lim=—————isequal to:
x—0 X
(a) aff (by —a8 Questions with Integral Answer :
( Questions No. 7-10)
(04
©~2 @5 o
7. Let f(x)=xsin(sinx)—sin?x and L= lim—-".
x—0 x"
If limiting value ‘L' is non-zero and finite , then
value of 'n' must be equal to ..........
. lim 9909 is equal to : a
0 .
= (sm(2x2)) G
8. Let L=Iim - S0 If the
0 o -
o2 Y x>0 |axe” —bIn(l+x)+cxe
@ 16 (b) 2 value of L is3/2,then (2b+a—-c) isequalto..........
(C) aﬁz (d) aﬁz n n-1 n-2
16 4 9. Let S, :[Zr]+2[2r]+3[2r]+....+n and
r=1 r=1 r=1
Comprehension passage (2) 4 .
(Questions No. 4-6 ) lim 2 is equal to 'L' , then value of 3 is equal
n—oo n
Let points 'A' and 'B' lies on the circle 0
C,:xX*+y*~1=0,where ZAOB=6, 'O being the 10, Let p(x) b I ial of d 4 having th
L ne o e i . Let p(x) be a polynomial of degree 4 having the
origin. If tangents drawn at 'A" and 'B' to 'C ' meet . _ _
at 'P', and the tangent to 'C,' drawn at the mid-point points of extremum at x =1and x =2, where
of arc AB meet the lines PA and PB at 'C' and 'D' Iim(1+ p(;()j =2. Thevalue of p(2)is..........
respectively , then answer the following questions. x>0 X
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Matrix Matching Questions :
( Questions No. 11-12)

11. Let [x] represents the greatest integer which is just less than or equal to x , then match the following
columns (1) and (11) .

Column (1) Column (I1)
lim [mHtﬂ}
@ lmi|= 2 (p) 2
lim [A}{%inx}
(b) x—0{ | sin x X @ 0

© lim ([x2 +2]+[x +3]) M 1

@ i HiD ©) 4
x—0"\ 2| X

(t) limit doesn't exist

12. Let L= lim (\/x4 +axd +3x +bx+2 — Vx* +2x° —ox® +3x—d ) , then match the.columns (1) and (11).

X—>00
Column (1) Column (I1)
(@ If L=4,thenvalueof (c—a)is (p) 1
(o) If L=2,thenvalueof 'c' is () 2
() IfL=6, beR", thenvalueof (a+ b) canbe (n 3
(s) 4
(d) IfL=3, deR™, thenvalue of (c+d) canbe ® o

“ o\\
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1. (b)
6. (3)
11. (c)
16.(a, b, d)

21. (d)

'ANSWERS,

2. (a) 3. (b) 4. (a) 5. (c)
7. (d) 8. (a) 9. (a) 10. (c)
12. (d) 13. (b) 14. (c) 15. (a)
17.(a, b) 18.(a,b,c, d) 19. (b, d) 20. (b, d)
22. (b) 23. (a) 24. (b) 25. (b)

1. () 2. (a) 3. (c) 4. (b) 5. (a)
6. (3) 7.(6) 8. (6) 9.(8) 10. (0)
1. @-—>r 12.a)>r
(b)—>s (b)—>p
(c)—>t ) —>r,s
(d)—p (d)—>p.q.t
[76] Mathematics for JEE-2013

e-mail: mailtolks@gmail.com
www.mathematicsgyan.weebly.com

Author - Er. L.K.Sharma



Chapt

Continuity and Differentiability

Exercise No. (1)

o

Multiple choice questions with ONE correct answer :
( Questions No. 1-20)

1. Let f(x) =min{2, x* ~4x+5, x> +2} , then total
number of points of non-differentiability is/are :
(@4 (b) 2
©3 d1

2. Total number of locations of non-differentiability for
the function f (x) =|x|+]|cos x|+ tan (%+ x] in the
interval xe (-1, 2) is/are:

@3 (b)1
©2 (d)4

3. Iffunction f:R — R satisfy the condition

f(2x+2y) - f(2x-2y) cosxsiny

- and
f(2x+2y)+ f(2x—2y)_ sinxcosy
f'(O):% , then:
@f"(x)-f(x)=0 b4t "(x)+f'(x)=0

©4f"(x)+f(x)=0 (dy4f'(x)+f"(x)=0

4. The number of points of non-differentiability of
f () = max{sinx, cosx, 0} in (0, 2nw) ,where ne N,

are given by :
(@) 4n (b) 2n
(c)6n (d) 3n

5. Let f(x) :‘leX -1] —1‘ then f(x) is non-differentiable
for x belongs to :
(){0,2} ({0, 1}
(©{1,In2} (d){0,In2}

6. Let f(x)=3x¥—7x8+5x5—21x®+ 3x?-7 , then

i FA-N- @

i lto:
I S—— s , is equal to

22 53
@ 3 (b) 3

7. Let f(x) = x®+ x and g(x):{

53 25
(©) 3 (d) 5

f(x]) ; x=0
f(-|x]); x<0 '’
then :

(@) g(x) is continuous V x€R

(b) g(x) is continuous V x e R~
(c) g(x) is discontinuous v xe R~

(d) g(x) is continuous ¥-'x € R*

X% +3x+a ; x<1
bx+2 ox>1

8. Let f(x) ={ be a differentiable

functionforall xe R , then (a+3b) is:
(@20 (b) 18
()15 (d)25

9. If f(x)=|x?+a|x|+b| has exactly three points of

non-differentiability , then
@ beR,a<0 (b)a>0,b=0
(c)b=0,aeR (d)a<0,b=0

10. If f(x)=[2x®-5],[.] is greatest integer function, then

total number of points in (1, 2) where f (x) is not
continuous is/are :

(@10 (b) 12
(c)13 (d)15
(cos x —sin x)°%%X —g <x<0
11. Let f(X)= a ; x=0 be
el/x+e2/x+e3/x . 0<X<£
ae2/x +be3/x ! 2

continuous at location x = 0, then value of (a + b)
is:

1 1 2 1
@e-- (e+o  (©@e+o  (d2e-
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Continuity and Differentiability

12. If f:[-2a,2a] —» R is an odd-function such that left (@) less than one
hand derivative at x =a iszeroand f(x)=f(2a-x) (b) greater than one
Tor all xe(a,2a) then left hand derivative at x = -a (c) not less than one
is:
(d) not greater than one
@1 (b)-1
(©0 (d) Data insufficient X 20
. , 19. Let f(x)={1+e*’ . then:
13. If It f (t) dt = sin x—xcosx—x?for all x e R—{0}, 0 ;x=0
0 () f(x) isdiscontinuousat x=0
i (b) £'(0)=1
then f(—j is equal to : (c) f'(0)=1
6 @) f0)=f'0)=1
1 20. Let f (x) be differentiable function with propert
@0 Ok () property
. . f(x+)=F ) +10)+xy and im L £(h) =3, then
c)—— d)y—-— ”
© 2 @ 4 f(x)is:
(@) linear function (b) 3x + x?
14. Let f(x)=[sinx] +[sin2x] V xe(0,10),[.] is the x>
3
greatest integer function , then f (x) is discontinuous (c) 3x+ > (d) x* +3x
at:
(a) 8 points (b) 9 points Multiple choice questions with MORE than ONE
. . t : ti .21-2
(c) 10 points (d) 11 points correct answer : ( Questions No 5)
21. Let f(x) be definedin[-2, 2] by
X
_* 0 ]
15. 1F F(x)=1 2x°+|x] , then _f (x)is: - max{v4—><2m/1+x2},—2$x£0 i
e X) = , then
1 k=¥ min{\/4—x2,\/1+x2};0<xs2
(a) differentiable at x =0
b) discontinuous at x =10
(b) (@ f (x) is continuous at x:i\ﬁ but non-
(c) continuous but not-differentiable at x =0 2
(d) f -(0+) =1 differentiable
- . 3
16. Let function y = f (x) be defined parametrically as (b) f(x) is discontinuous at x = i\g .0
x=3t—|t|; y=2t°+t|t| forall teR,then: (©) f(x) is non-differentiable at x =0
(@) f(x) is continuous but non-differentiable at x = 0. (@ T(x)is differentiable ¥ xe(-2, 2)
(b) T (x) is discontinuous at x = 0. 22. Let f:R— R be defined by functional relationship
(c) f(x) is differentiable at x = 0. iy 24 F00+ F(y)
+ + +
"(0*) = f = and f'(0)=2, then
@ f'©)=2 [gj 3 ©
17. Let f(x) = []? [?] , where [.] represents the greatest which of the following statements are correct ?
integer function , then f (x) is discontinuous at : (@ y=1f()|iscontinuous and non-differentiable at
(@ xel (b) xe 1 -{0} x=-L
© xel—{0,3 (d) xel {3 (b) y=sin(f(x)) isdifferentiable for all real x.
1
n () I [f(x)]dx =2, where [.] represents the greatest
18. Let f(x)= Za,xr andif | f(x)| <|e* " -1| forall el
r=0 integer function.
xe[0, «) , then value of 2
. @ [ f@Dddx=4.
|na, +(n—Da, 4 +....+2a, +a | is: 1
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23

24,

25.

. Let f(x)=]|sin}(sinx)| V xeR, then

(@ f(x) isnon-differentiable at x = L2 ynel.

(b) Number of solutions of the equation

2 f(x)—log,, x=0 are five.
T

©) j[f(x)]dx=7z—2, where [.] represents the
0

greatest integer function.
(d) y=son(f(x)) is continuous V xeR.

Let [.] denotes the greatest integer function , and
sinZ [x]
f(x)= , then f(x)is:
x] )

(a) continuous at x = 2.  (b) discontinuous at x = 2.

(c) continuous at x = 3/2. (d) discontinuous at x = 3/2.

If [c| s% and f (x) is differentiable function at x = 0

bsinl(ﬂj : “lovco

2 2
where f(x)= 1/2 ; x=0 _then
ax/2
! . 0<x =
X 2

@a=2
(b) 64b?+c*=4
(c)a=1

(d) 1602+ c>= 64

Assertion Reasoning questions :
( Questions No. 26-30)

Following questions are assertion and reasoning type
questions. Each of these questions contains two
statements , Statement 1 (Assertion) and Statement 2
(Reason). Each of these questions has four alternative
answers, only one of them is the correct answer. Select
the correct answer from the given options :

(a) Both Statement 1 and Statement 2 are true and
Statement 2 is the correct explanation of Statement 1.

(b) Both Statement 1 and Statement 2 are true
but Statement 2 is not the correct explanation of
Statement 1.

(c) Statement 1 is true but Statement 2 is false.
(d) Statement 1 is false but Statement 2 is true.

26.

27.

28.

29.

30.

Statement 1 : Let f(x) be discontinuous at x =7«

and limg(x) =, then lim f(g(x)) can't be equal to
f(lim g(x)).

because
Statement (2) : If f (x) is continuous at x = and

leﬁrr;1 g(x) =7, then IXL”; f(g(x) = f (IXLn;g(x)).

Let g(x)=[x*-3x+4] V xeR , where [.] is

sin(zg(x))

f
L

greatest integer function, and f(x) =
all xeR.

Statement 1 : f (x) is discontinuous at infinitely many
point locations

because

Statement 2 : g-(x) is discontinuous at infinitely many
point locations.

Statement 1 : f (x) = sgn(x) , theny = | f (X) | is not
continuousatx =0

because

Statement 2 : If y = g(x) is discontinuous at location
x=a,then y=]g (x)|is also discontinuous at x = a.

Let f :R — R be defined as
VX=2 ; x=2
f(x)=
—2-X; X<2
Statement 1 : f (x) is non-differentiable at x =2
because

Statement 2 : f (x) is not having a unique tangent at
X =2.

max{g() ;0<t<x} ; 0<x<4
Let f(x)= 9O } &
x> —8x+17 ©ox>4

g(x) =sinx forall xe[0, «).
Statement 1 : f (x) is differentiable for all x [0, «)
because

Statement 2 : f (x) is continuous for all x [0, ).

AN
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Continuity and Differentiability

Exercise No. (2)

0%,

O
o

Comprehension based Multiple choice questions
with ONE correct answer :

Comprehension passage (1)
(Questions No. 1-3)

Let f:R— R and g:R — R be the functions which

5. Value of {¢'(3*)—¢'(2*)+¢'(6*)} is equal to :

(@10
©9

(b)8
(@6

e-mail: mailtolks@gmail.com
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5
are defined as f(x)= max{zx(l—x) X% (x—l)z} 6. Value of Iq&(x)dx is equal to -
3
and g(x)=2-|1-2x]|. On the basis of defined (a) 10 (b)8
functions answer the following questions.
(c)12 (d)6
. Total number of locations at which the function
h(x) =min{ f(x), g (x)} is non-differentiable is/are : Questions with Integral Answer :
@)1 (b) 2 ( Questions No. 7-10)
(©)4 ()6 cott(x) _; |x|=1
) 7. Let f(X)=9|x|-1 (x , then total
.If o and B are the real roots of equation X\ [x]<1
f(x)—g(x) =0, then value of (a + ) isequalto:
)-89 (@+h) q number-of locations which domain of f'(x) doesn't
@2 (b) 1 contain is/are ..........
(©0 (d)3
A Fix) = Xx+a ; 0<x<2 q
. If the equation min { f (x) , g(x)} =4 = 0 is having et 00 = b—x : x>2 an
exactly four distinct real roots, then value of A should
not be : l+tanx ; O0<x<nxl4
9(x) = ) -
3-cotx ; mld<x<nm
4 1
@ - (b) _ _ _ .
5 2 If f(g(x)) is continuous at the location X:Z’
4 then value of 2(b-—a) isequalto..........
©3 OF
4 9
asinx+bcosx ; x<0
9. Consider f(x)= X :
Comprehension passage (2) 9 [x+e j ; x>0
( Questions No. 4-6) 2x+1
i if f(x) is continuous for all R and
Let ¢(x)= mid{ f (x), g (x) , h (X)} represents the ) Xe
function which is second in order when the values of g7
three functions (viz: f(x), g (x), h(x)) arearranged in M= o where [x] represents the greatest
ascending or descending order at any given location integer less than or equal to x , then value of [b] + [a]
of x. If ¢(x) =mid{x, x(4—-x)?, 4x }, then answer the isequalto ..........
following questions.
10. Let f:R" —> R*" be a differentiable function
4. Exhaustive set of values of x at which the function F00 f(y)
o X
y = ¢(x) is non-differentiable , is given by : satisfying f (xy) =T+Ty V x,yeR" also
@{0,2,3,5} (b){2,3,4,6} f(1)=0, f'(1)=1. If M be the greatest value of
f (x) then the value of [M +3]. , (where [.] denotes
(©){3.4,5,6} @){2.3.5,6} the greatest integer function) , isequal to ..........
[80] Mathematics for JEE-2013
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Matrix Matching Questions :
( Questions No. 11-12)

11. Match the functions in columns (1) with their cosrespending properties in column (I1).

Column (1) Column (I1)
@ f)=min{x®,x%} (p) continuous in (-2, 2).
() fE)=min{|x]|,]x=1],|x+1]} (q) differentiable in (-2, 2).
() f(X)=|2x+4|-2|x-2| (r) not differentiable at least at one pointin (-2, 2).
(d) f(x)=|sinx|+]|cosx| (s) increasingin (-2, 2).

12. Let f:R — R be continuous quadratic function such that f(x)—2f (g} f Gj =x%. If f(0) =0, then match the

following columns (1) and (I1).

Column (1) Column (I1)
(9) .
(@ Value of f (gj is equal to (p) O
(b) Total number of points of non-differentiability for
y=|1-] f(x)-2]| isfare (9.2
© 1fg(x)=min{f(t);0<t<x}, where xe[0, 4], (rn 4

then value of g'(3) is

(d) Number of locations at which y = f(x) [is (s) 6
non-differentiable is/are

“ o\\
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Continuity and Differentiability

1. (b) 2. (a) 3. (c) 4. (d) 5. (d)
6. (b) 7. @) 8. (b) 9. (d) 10. (c)
11. (b) 12.(c) 13.(c) 14. (b) 15. (b)
16.(c) 17. (d) 18. (d) 19. (c) 20. (c)
21.(a,c) 22.(a,b, d) 23.(a,b,¢) 24. (b, c) 25. (b, c)
26. (d) 27.(d) 28.(c) 29.(c) 30. (b)
L (c) 2. (b) 3. (b) 4. (d) 5. (c)
6. (b) 7.(3) 8. (8) 9.(0) 10. (3)
1. @—>p.r,s 12.@->r

(b)—>p,r (b)>s

(©—>p.q,s ©-n

(d)—>p,r (d)—-p
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Chapt

Differentiation

Exercise No. (1)

o

Multiple choice questions with ONE correct answer :
( Questions No. 1-15)

2 2
1. Lety=e*, then [MJ(d—?J is equal to :

dx? )\ dy
(@1 (b) e
(c) 2> (d) —2e

2. Let g(x) is reflection of f (x) about the line mirror
12

y=xand f'(x)=—— ,if g@3)=a, then g'(3) is:

1+x2
1+a? a?
a b
@ 2 (b) 1o a2
1+a? a
c d
© at? @ 1+a?

1 d2y dy
3. Let x=tan| =lo and (1+x%)—>=(1-2x)-%
(a gey) a2

then ' " isequal to:
(@) 2a (b)3a
(c)a (d)-4a
4. If y=f(x)and ycosx+xcosy=m forall xe R , then
f"(0)is:
@ = (b) -

XZ

y .
If J-costzdt= det , then LR equal to :
t dx
0
2sin? x 2sin x?
@ S cos y? () 22 cos y
sin x? 2sin x?
©) Ycos y? @ Ycos y?

2
Let y:tan‘l[MJﬂan‘l (ﬂ) . then

In(ex?) 1-6Inx
d?y -
KZ IS
@O0 (b)1
(©)2 (d)-1

Let f (x) be a polynomial function , then second
derivative of f(e¥)is:

(a) e f'(x)+e*f"(e*) (b) e*f "(x)+ f"(e¥)

© frE)+efiEr)  (d) e fe)+e™ ()

Xy _ in2 d_y is:
©0 () 27 10. If xe™ =y+sin“ x , then i), IS:
- dy @@)-1 (b) 2
5. 1f y=f d f'(x)=sin’x , then —=
y (1+ ij and f'(x)=sin“x , then dxl, ©1 (d)o
is
() sin? (1) (b) =2 sin‘ (1) {0 be ciferentibleand | x (b= 26
11. Let ifferenti =zt
(c)1-cos2 (d) 1+cos(1) o 100 be dlferentiablean '([X e °
6. Second derivative of asin®t w.r.t. acos’t at t:% then f(zisj is -
is
a2 2 5
@ 5 (0)2 @ 7
1 3\/5 5
1 o -8 d)1
© 53 @ a © 2 N
[83]
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Differentiation

12. For aninvertible function y=f (x) , value of

b e

NN AR
@9 [Ej : (mzj DI

is - 17. Let f:R — R be strictly increasing function for all
d? d?x
&y °2 xeR and F"()—2f'(x)+ f(X)=2e*, thenwhich
dx dy .
of the following may be correct :
@1 (b)0 @ f[=f(x) v xeR
(c)-1 (d) V2 (b) f(5)=-8
(c) f(3)=8
13. Let (o, B) , where o, B =0, satisfy the equation @] fFX)]=-fX) Vv xeR
ax? + 2hxy + by?=0, then dy is equal to :
Xl(oep) 18. Let p, g€R ,and f(x) = (x*—6x+p) (x2—8x + Q).
If exactly one real value of '« ' exists for which
@1 (b) s f(a)=f'(a)=0 and f"(a)=0 , thenwhich ofthe
B following ordered pairs (p , q) are applicable :
p a) (9,16 b) (9,15
©° @0 (8)(9,16) (b) (9, 15)
(©)(5,15) (d)(8,12)
1 X
14. Let F(x):—zj 4z -2F (z) dz , then value of  19. Let f(x)=sin™(sinx) and g(x) = cos™ (cos x) for all
Xy X € Rthen which of the following statements are
F'(4)isequal to: correct :
()54 . 32 @ft'(MN=9'(7M=1 (b) f'(2+9'(2)=0
a’ - T L} ll ' l
9 9 ©f'(-4=9"(-4=-1 (d)f'(e)=9'(2e)=-1
64 32 _
() 3 (d) X ¢ 20. Letf(x)=cos?(x+1)—cosx.cos(x+2)forall xe R,
then :
@ f'x)=0 Vv xeR
15. If  f(x)=(@+x)",-then the wvalue of
(b) F"(x)#0 V xeR
f(0)+ f'(0)+——~ r (0) +& is (c) f'(x) =0 for some real values of x
21 n!
(d) f(x) isnon-decreasing vV xeR
@n (b) 2"
(© 2 (@0 Assertion Reasoning questions :
( Questions No. 21-25)
Multiple choice questions with MORE than ONE
correct answer : ( Questions No. 16-20) Following questions are assertion and reasoning type
S ) N questions. Each of these questions contains two
16. Let ne N and f (x) is twice differentiable positive statements , Statement 1 (Assertion) and Statement 2
function on (0, «) such that x f(x)— f(x+1) =0. (Reason). Each of these questions has four alternative
00 answers , only one of them is the correct answer. Select
If f(x)=e"", then: the correct answer from the given options :
nx D)4 0 () = (a) Both Statement 1 and Statement 2 are true and
@ 9"(x+D+9"(x) =5 Statement 2 is the correct explanation of Statement 1.
1 (b) Both Statement 1 and Statement 2 are true
() g"(x)—g"(x—1)=——2 but Statement 2 is not the correct explanation of
(x=1) Statement 1.
1 1 4 (c) Statement 1 is true but Statement 2 is false.
""n+=|-g"ln-=|=——
© 9 ( 2} g ( 2) (1-2n)? (d) Statement 1 is false but Statement 2 is true.
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22.

. Let f"(x) denotes the n™ derivative of f (x) and
f(x)=(x? -1 , where k e N.

Statement 1 : If the equation f"(x) =0 is having 10

distinct real roots for exactly one value of 'n' , then 'k’
equals to 9

because

Statement 2 : A polynomial function of 'm' degree ,
where m e N, vanishes after m" derivative.

Statement 1 : Let f(x)=sinx—xcosx , then
f"(x) = xsin x . Both the functions f (x) and f "(x) are
non-periodic

because

Statement 2 : The derivative of non-periodic
differentiable function is non-periodic in nature.

24.

25.

Statement 2 : cos'(4x’-3x)=-3cos'x for all

11
Xe|-=,=
22

Let f,(x) = exp(f,4(x)) ¥ neN and
fo(x)—x=0, then

a4 T+
Statement 1 dx( fo (X)) = 1.:1[ f,(x)

because
n n
Statement 2 : H f,(x) = exp (Z fil(X)]
i-1 i-1

Statement 1: Let y=t?and x=t+1 V teR,then

. _ rreliayd _ 3
23. Statement 1 : Let f(x)=cos " (4x*-3x), then M:o at t=0
1) 4 d°
f (Zj - 3\/1_5 because
because 2
Statement 2 : Q:M:O att=0
dx  dx?
O.
)
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Differentiation

Exercise No. (2)

Comprehension based Multiple choice questions

(3).
with ONE correct answer : 5. Value of 9 (E] is equal to :
Comprehension passage (1) @ -2
( Questions No. 1-3) b 1
Let f (x) be a cubic polynomial function for which © 0
X2+ f' () x% + f"(3)x—f(x)=0 holds true for all (@ -4
X e R, then answer the following questions which 6. In which one of the following intervals , f (x) = g (x)
are based on f (x). holds true :
. . . 1

. With reference to f (x) , the incorrect statement is : 6) (E ; ej

(@) f(0) + f(2)=-12 (b) f(0)+f(3) »-26

(b) [cos 1, 2]
(c) f(1)+f(3) =26 df@@)+f(2)=-14

(c) [sin 3, sin 1]

. Let [X] represents the greatest integer which is just @a. =)
less than equal to x , and a , B, y are the roots of
f (x) = 0, where a<fB <y, then value of

LAB1+3Av] i lto - Questions with Integral Answer :
[o+2[A1+3(7] s equal to ( Questions No. 7-10 )
(@) 18 (b) 15
(©)20 (@12 7. If x=secO—cosd,y=(sechd)" —(cosd" , where

. =|f iti i 2 2
If g(x)=| f(x)| ,then total numberof critical points heN . and (ﬂ) =n2[y2 +aJ  then value of
for y=g(x) are: dx X“+pB
@ 4 (b) 5 (a—p) isequalto ..........
© 3 (d) 2 &

8. Let f(x)= -3t (sin6)x? — (sin4)(sin8)x , and
Comprehension passage (2) f ¥sing) = K(sin2 1)(sin8)(sin6) , then value of
( Questions No. 4-6) . '
'K' isequalto ..........
Let f(x)=x*—8x3+22x*-24x V¥V X e R and function
X) is defined as : T
909 9. Let f(X) :J. ¢ 5 dt , then value of f"(lj+ f [ij
( min{f():0<t<x}; 0<x<2 o 1tt 4 4
X) = .
max{f(t):2<t<x}; 2<x<5 isequalto ..........
On the basis of given definition of f (x) and g(x)
answer the following questions :

. Function g(x) in (0, 5) is non-differentiable at : 10. Let the function f (x) be defined as f (x) = x3 +¢*/2
(a) one point location. (b) two point locations. and g(x) = f (x) , then the value of g'(1) isequal
(c) three point locations. (d) infinite point locations. 0.
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Matrix Matching Questions :
( Questions No. 11-12)

11. Let a, feR, where a# S, and f(x)= X —9x% + 24x+k = (x—a)z(x—ﬁ) then match the following columns.

Column (1)

(@ Absolute value of the difference of the two possible

values for 'k' is
(b) fa<p,then'a'is
() Ifa>p,then 'a'is

d Ifa>p,then' " is

Column (I1)

(p) O

(@ 2
(n 4
(s) 1

12. Match the following columns for the function and their derivatives.

Column (1)

(@ Iff(x)=2tanx,then f'(x)is:

) Iff(x):tan‘l( ZXZJ, then f ' (x) is

1-x

(RN

(c) If f(x)=sin? ( ZXZJ ;then ' (x)is:
+ X

N

) e
(d) If f(x)=cos? 7 |+ then f* (X)is:

1+x

Column (I1)
2
X<
®
-~ x<0
(a) 11 %2
— | x|#1
) 1+ x2 ]
-2
S I x|>1
®) 1+ %2 ]
2
)y ——=;xeR
® 1+ %2

“ o\\
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1. (d)
6. (a)
11. (a)
16.(b, )

21. (b)

'ANSWERS,

'ANSWERS,

Differentiation

2. (c) 3. (0) 4. (a) 5. ()
7. (d) 8. (a) 9. (d) 10. (c)
12. (b) 13.(c) 14. (b) 15. (b)
17.(a, ¢) 18. (c, d) 19.(a, b, d) 20. (a, d)
22.(c) 23.(c) 24. (b) 25. (c)

1. (c) 2. (a) 3. (b) 4. (b) 5. (c)
6. (c) 7.(0) 8. (4) 9. (4) 10. (2)
1. @—>r 12.(a) >t

(b)—>q (b)—>p,r

) —>r (©)>p.,s

d)—s d-q
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Tangent and Normal

Exercise No. (1)

NN\

Multiple choice questions with ONE correct answer :
( Questions No. 1-10)

1. Let 'P' beapointonthecurve y = X
1+x

drawn at P to the curve has greatest slope in
magnitude , then point ‘P’ is

@) [Jﬁ% (b) (0,0)

© [—I , —% ) [1 , %j

2. The equation of common tangent to the curves
y=6-x-x*and xy=x+3 is:

(@) 3x-y=8 (b)3x+y=10
(c)2x+y=4 (d)3x+y=7

> and tangent

3. If a>0, then set of values of o for which

oe* —x =0 has real roots is :
@ [o | 1} ©) (1 , 1}
e e
© F , ooj @10, 1]
e

40F | F(x) = F(X),|<(x-%)* V X, X, €R, then

equation of tangent to the curve y = f (x) at point
(2,8)is:

(@ x-8=0 (b) y-2=0
(c) y-8=0 (d) x-2=0

5. Any normal to the curve x = a (cosg + 9sing) ;
y=a(sing — gcos @) atany point'g"is such that :
(a) it passes through (0, 0).
(b) it makes constant angle with x-axis.
(c) it is at a constant distance from (0, 0).

7.

10.

Equation of normal to curve y = (1+x)” +sin™(sin® x)
at x=0is:

(@ x+y+1=0
(b) x-y+1=0
(c) x+y-1=0
(d) x+y=0

Let at point 'P' on the curve y3+ 3x? = 12y, the
tangent is vertical , then 'P' may be :

4
(@ (0,0) (b) (iﬁ , —Zj

© (i\/% , 1} @ [i% | 2j

Acute angle of intersection between the curves
y=|1-x?| and y=|x2-3] isgiven hy:

(a) tan? (g} (b) sin? (ﬁ}

_1 7 -1 7
(c) cos [Ej (d) cos (ﬁj

If the tangent and normal to the curve y=e™ at
point P(0 , 1) intersects the x-axis at 'T" and ‘N’
respectively , then area (in sq. units) of equilateral
triangle which is circumscribed by the incircle of

APTN is:

@ ?(ﬁ 1y 0 23 (21

4
©) %ﬁ +1)2 (d) %ﬁ ~1)?

Multiple choice questions with MORE than ONE

correct answer : ( Questions No. 11-15)

(d) none of these. 11. Let x + 2y — k = 0 be the tangent to the curve
6. Angle of intersection between the curves given by Iylzcos(x +.y) » —2m< x < 2 , then possible values of
x*—-3xy?+2=0 and y*-3x%y —2=01s: k' can be :
R E R g (@) n/2 (b) /2
@c O3 ©3 @7 (©) 3712 (d)=37/2
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Tangent and Normal

. Ifafunction is having horizontal tangent at origin then

it holds the H-property , functions having H-property
are:

(c) Statement 1 is true but Statement 2 is false.
(d) Statement 1 is false but Statement 2 is true.

e-mail: mailtolks@gmail.com
www.mathematicsgyan.weebly.com

xsin = ; x#0 x? sinl; x#0 16. Consider the curves C :y?=2x and C,:y=e™.
@ y= X (b) y= X
0 ©x=0 0 :x=0 Statement 1 : Curves 'C" and 'C,' forman orthogonal
o pair of curves
(©) y=x|x]| (d) y=min{x?, [x[}
because
13. Let a curve in parametric form be represented by Statement 2 : Curves 'C' and 'C, intersect each
x=3t2, y=2t% for all teR, then which of the other at only one point location
following lines are tangent to curve at one point and
normal at another point of curve ?
7 17. Let ae(0,+/2) and be R* , where
X 2
@) V2x+y-242=0 (b)E—Ty—1=O 92
D= (a_b)? (mgj
X 2
© PREY y=2=0 (@) x-V2y++2=0 Statement 1 : For given conditions on 'a* and 'b', the
minimum value of ‘D' is 8
14. Let f:R -> R and g:R" —[0, ) be the functions because
whichare given by f(x) =kx and g(x) =|log x|. If the Statement 2 : The minimum distance between the
equation f (x) — g (x) =0 is having three distinct real
roots , then possible values of 'k’ can be : curves xy =9 and x?+y?=2 isequal to 242 units.
@) iz (b) 1 18. Statement 1 : Lety =f (x) be polynomial function , and
e Je tangent at point A(a , f (a)) is normal to the curve of
1 1 y'=f (x) at point B(b , f (b)) , then at least one point
(c) ) (d) N (c;, £(c)) exists for which f'(c) =0, where ce (a , b)
because
15. FlinCt'Ons_ which are having vertical tangent at point Statement 2 : Product of the slopes of tangents to the
x=1are: curvey =f (x) at'A'and 'B' is equal to —1 if tangents are
(@ f(x)=sgn(x-1) not parallel to the axes.
=3 .
(0) f(x)=Vx-1 19. Consider the curves C,:y = x2 + x + 1 and
© f(x)=x-1** C,: y=x*-5x+6.
Statement 1 : Equation of common tangent to the
@ £(x) = VX-=1; x>1 curves C and C, is given by 9y +3x—-4=0
V1-x ; x<1 because
Statement 2 : Acute angle of intersection of the curves
Assertion Reasoning questions : 54
( Questions No. 16-20 ) C,and C,is tan™ (ﬁj
Following questions are assertion and reasoning type
questions. Each of these questions contains two  20. Statement 1 : Length of subtangent at point P (2, 2)
statements , Statement 1 (Assertion) and Statement 2 for the curve x?y3 =32 is equal to 3 units
(Reason). Each of these questions has four alternative b
answers , only one of them is the correct answer. Select ecause
the correct answer from the given options : Statement 2 : Length of subtangent at any point
(a) Both Statement 1 and Statement 2 are true and a oy 3B
Statement 2 is the correct explanation of Statement 1. (e, B) forthe curve X’y =32 is equal to |
(b) Both Statement 1 and Statement 2 are true
but Statement 2 is not the correct explanation of
Statement 1.
O..
(]
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Exercise No. (2)

O
O 5,

Comprehension based Multiple choice questions
with ONE correct answer :

Comprehension passage (1)
(Questions No. 1-3)

Consider the curve C, :5x°-10x*+x+2y+6=0.
If the normal 'N' to curve C, at point P(0 ,-3)
meets the curve again at two points Q and R , then
answer the following questions.

1. Minimum area (in square units) of the circle passing
through the points Q and R is equal to :

5. Area (in square units) of the triangle formed by normal

at (a ,0),where o = -3, with the co-ordinate axes is
equal to :

1
@) 5

1
®) 3

(©1

1
@5
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6. Letg(x)= f(x)+4,where(g'(x))*+g"(x).g(x) =0
@) 57 (b) 4r is having exactly four distinct real roots , then
©) 87 (d) 27 exhaustive set of values of ' 1 ' belong to :
(@) (-27,9)
2. With reference to line of normal 'N' , which of the (b) (=24, 4)
following statement is correct ? '
: : : . (©)(-32,0)
(@) line 'N' is tangential to curve C, at point Q only. @(20.32)
(b) line 'N' is tangential to curve C, at point R only. ’
c) line 'N'is tangential to curve C, at both the points
© QandR g ! P Questions with Integral Answer :
v ( Questions No. 7-10)
(d) line 'N"is not tangential to curve C, at either of the
point Q and R. 7. Let tangent at 't," point to the curve C:y=8t-1,
i X =4t*+ 3 is normal at another point 't," to the curve
3. Let the length of subtangents at the points-Q and R . 6 -
for the curve C, be I, and-1, respectively , where C', thenvalue of 729(t;)° isequalto..........
0Q > OR, 'O being the origin , then L is equal to : 8. Let any point 'P' lies on the curve y? (3-x) = (x—1)%,
1, where the distance of 'P* from the origin is 'r," and
(@4 (b)1 the distance of tangent at 'P' from the origin is 'r,’
(©)2 (d)>5 2 2
If point P is (2 , 1) , then value of % is
ri —
Comprehension passage (2)
( Questions No. 4-6 ) equalto ..........
Let f:R — R be defined as f (x) = ax® + bx? +cx + 27, 9. Let I and I, be the intercepts made on the x-axis
where the curve of y = f (x) touches the x-axis at and y-axis respectively by tangent at any point of
point P(-3, 0) and meets the y-axis at point Q. the curve x =a cos® ¢ ; y =bsin’ 6 , then the value
If £'(0)=9, thenanswer the following questions. o
of {?er%} (SR
4. If f(a)=f(L)=0and a=p, then value of
[a]+[B] is equal to : ([.] represents the greatest ) s
integer function) 10. Let cho_rd PQ of the curve y+ A°x —§lx+4= 0 b_e
tangential to curve y(1-x) = 1at the pointR(2,-1) , if
(@0 (b) 2 PR =RQ, then the least possible value of 44 isequal
(©)5 (d)10 [(
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12.

Tangent and Normal

Matrix Matching Questions :
( Questions No. 11-12)

. Match the following columns (1) and (I1)
Column (1) Column (I1)
(a) If the angle between the curves yx* =1 and y =e¢*?¥ (p) 3

at point (1, 1) is €, then value of cosé is

(b) Ifthe acute angle of intersection of the curves x2 = 4ay and (q) 2

8a’ : ,
y=Fa4az ,aeR" , istant (1), then' 2" isequal to
N1
(c) The length of subtangent at any point on the curve
y = ae*’® is equal to (s) 5/4
(d) Ifthe slope of tangent , if exists , varies at every point of the
curve y=max{e*,1+e”, k| , then 'k’ can be t) 1/2
Match the following columns (1) and (11)
Column (1) Column (11)

(@) If the non-vertical common tangent of the'curves xy =<1 - (p) 1
and y2=8xisline 'L', then area (in'square units) of the
triangle formed by line ‘L' with the co-ordinate axes is

(b) Ifthe curvesy=1-cosx, -7 < x <z and y=§| X|+4 (q) 1/2
touch each other , then the number of possible values of
"o islare

() The area (in square units) of triangle formed by normal at (r) 4
the point (1, 0) to the curve x =e*"? with coordinate axes

is :
(s) 2
(d) If the inequation 3—x* >|x—A| has at least one negative
solution , then the possible values of * 1 ' can be (t) -4
O..
0
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1. (b) 2. (d) 3. (a) 4. (c) 5. (c)

6. (b) 7. (©) 8. (d) 9. (¢) 10. (b)
11. (a, d) 12.(a,b,c,d) 13.(a, b) 14.(a,c,d) 15.(a, b)
16. (b) 17. (3) 18. (a) 19. (d) 20. (¢)

1. (3 2. (¢) 3. (d) 4. (a) 5. (b)
6. (c) 7.(8) 8.(9) 9/(1) 10. (1)
11. (@) —>r 12. (@) > s
(b)—>p (b)—>s
(©)—>p ()—>q
(d—>r,s,t (d—->p,q,s
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