Rolle's Theorem & Mean Value Theorem

Rolle’s Theorem &
Mean Value Theorem

Exercise No. (1)

NN\

Multiple choice questions with ONE correct answer :
( Questions No. 1-10)

1. The tangent to curve of f (x) = (x + 1)? at the point

[OHﬂ , f(#j) intersects the line joining

2

(a, f(a)) and (B, f(B)); where a<p and
a,feR.

(a) on left of X=# (b) on right of x=“;ﬂ

(c) at no point (d) at infinite points
2. If f(x)and g (x) are differentiable functions for all
xe[0,1] suchthatf(0)=g (1)=2,9(0)=0 and

f(1) =6, then there exists some value of x € (0, 1) for

which:
@ f(a)=9'() (b) f'(a)=49(c)
() f'(o)=29'(cr) (d) fi(a)=37"(a)

3. If 4(b +3d) =3(a+2c) , then-ax®+bx?+cx+d=0 will
have at least one real root in :

@(-30) ) 1,0

©(-30) @ 0.1

4. If Rolle's theorem is applicable to the function

X 2
f(x) = j e’ (t2 — ) dt on the interval [0, 2] , then
0

6.

9.

1

x*Inx ; x>0 L
, then value of '«

Let f(x)={
, X=
for which Rolle's theorem is applicable in
[0,1]is:
2 1
_z b) - =
@ - 0)
()0 (d) 1/2

. If 2a+3b+6c=0,thenequation ax?+bx+c=0 is

having at least one root in‘the interval :

@E.2) (b) (-1,0)
©(©.1) (d)(-1,1/2)

. Let.fi[0,8] — R isdifferentiable function , then for

8
0<da, f<2, jf(t)dt is equal to ;
0

@ 3(«*f (@®)+ B°1(B%)).

(
(b) 3(a*F (@) + B (B)).
© 3(a2f(a3)+ﬂ2f(ﬁ3)).
(@ 3(af () +B*1(8)).

Let a, b, ¢ be non-zero real numbers such that

2

J.(l+ sin? x)(ax2 +bx+c)dx = j(1+sin4 x)(a\x2 +bx +c)dx,

0

0
then quadratic equation ax?+bx+c¢ =0 has:

(a) exactly two real rootsin (0, 2).
(b) norootin (0, 2).

"o." belongs to : (c) at least one root in (0, 1).
@) (-4,4)-{0} (b) (-3,3)-{0} (d) at least one root in (1, 2).
(©)(-1,1)-{0} (d)(-2,2)-{0}
10. If a+b+2c=0, where ac=0, then the equation
5. Let f (x) be a differentiable function ¥V xeR and ax® +bx+c=0 has

f()=-2and f'(x)22 V xel[l, 6], then f(6)is: (a) atleastonerootin (0, 1)

(b) at least one root in (-1, 0)
(a) more than 5 (b) not less than 5 (© exactly one rootin (0, 1)
(c) more than 8 (d) not less than 8 (d) exactly onerootin (-1, 0)

[94] Mathematics for JEE-2013

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

Author - Er. L.K.Sharma



Rolle's Theorem & Mean Value Theorem

Multiple choice questions with MORE than ONE

correct answer : ( Questions No. 11-15)

1

12.

1
. Let f(x)=sinz[x*+1]+(x)" for all xe[2, 4],

where [x] denotes the integral part of x , then
which of the following statements are not correct ?

(@) Rolle's theorem can't be applied to f (x).

(b)

Lagrange's Mean value theorem can be applied to
f (x).
(c) Rolle's theorem can be applied to f (x).

(d)

Lagrange's Mean value theorem can't be applied
to f(x).

Let f (xX)=min{In (tanx) , In(cotx)}, then which of
the following statements are correct :

(@) Lagrange's mean value theorem is applicable on

T T
f(x) for X€|:§ , Z}

(b)

f(x) is continuous for X € [0 , %)

(c) f ' (x) vanishes at least once in [2, 4].
(d) ™ (x) vanishes at least once in [0, 4].

Assertion Reasoning questions :
( Questions No. 16-20 )

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.

(c) Rolle's theorem is applicable on f (x) for 16, Statement'l : If f (x) and g(x) are continuous and
Tz 37 differentiable functions for all real x , then there exists
XE_E’?_' some value of 'S’ in (a,y) such that
(d) Rolle's theorem is not applicable on f (x) for f(B) . 9'(B) _
A2 Ha)-1(8) 9N -9(p)
147 8]
because
13. Let f (x) be thrice differentiable function and . ax
f(1)=1, (2)=8 and f(3)= 27, then which of the Statement 2 : (f (@)~ f())(9()-9g(x))e™ is
following statements.are correct : continuous and differentiable function in R.
(@) f'(x)=3xforat least two values in xe (1, 3) .
o . 17. Statement 1 : Let functions f (x) and g(x) be
(b) 17(x) = 6x for at least one value in x < (1, 3). continuous in [a, b] and differentiable in (a, b), then
© f"(0=6 Vv xeR there exists at least one value x=c in (a, b) such that
‘ f@ 10)|_, a)‘ f@ 1
Vi) = 22 . —(h_ .
(d) f'(x)=3x2forat least one valuein xe (2, 3) . 9@ g(b) g(@) g'c)
14. If f(x) = ax® + bx?+ 11x — 6 satisfy the conditions of because
_ 1 Statement 2 : Lagrange's mean value theorem is
Rolle’s theorem in [1, 3] and f'[2+ﬁj:0 , then applicable for function h (x) = f(a) g (X)—g (a) f(X) in
[a,b].
values of 'a' and 'b' satisfy :
(@a-b=8 (b)4a-b=10 ) ) )
_ B 18. Statement 1 : Let f (x) be twice differentiable
©Ina=1+sgn(b)  (d)ab=2 functionsuch that f (1)=1, f (2)=4 and f(3)=9,
15. Let f (x) be a non-constant twice differentiable then f*(x)=2 forall xe (1, 3)
function defined on R suchthat f(x)-f(4-x)=0
and f'(1)=0, then: because
(a) f ' (x) vanishes at least thrice in [0, 4]. Statement 2 : Function h(x) = f (x) — x2 is continous
(b) f"(x) vanishes at least twice in [0, 4]. and differentiable forall x e[, 3].
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Rolle's Theorem & Mean Value Theorem

19. Statement 1 : Letf: [0, 4] — R be differentiable 21. If g =f(x).T" () +(f"'(x))?,then minimum number
function , then there exists some values of 'a’ and 'b’ of roots of y=g(x) inthe interval x<[p, t] are:
in (0, 4) forwhich (f(4))? —(f(0))? =8f"'(a) f (b) @8 (b)4
because (c)6 (d)10
Statement 2 : Rolle's theorem is applicable for f (x)
in [0,4]. 22. f h()=f(). f" (x)+f '(x). f" (x), then minimum
number of roots of y =h(x) inthe interval x€[q, t]
20. Statement1: Let f(x) be twice differentiable function is/are :
and f"(x) <0 V xe[a,b], thenthere exists some @2 ()1
X, , X, in(a, b) for which f(xigxzj< f(xl);f(XZ) ©3 ()4
" 2 ' m H -
because 23. 1 g =(f"(x) + f'(x).f"(x), then minimum
number of roots of y = ¢(x) intheinterval x [p, s]
Statement 2 : Lagrange's mean value theorem is is/are :
applicable for f(x)in[a, b].
@1 (b)2
Comprehension based Multiple choice questions ()4 (d)3
with ONE correct answer :
Comprehension passage (1)
( Questions No. 21-23)
Let f (x) be thrice differentiable function such that
f(p)=f(t) =0,f(q)=f(s)=4 and f(r)=-1, where
t>s>r>q>p, then answer the following questions.
O..
0
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Rolle's Theorem & Mean Value Theorem

'ANSWERS, Exercise No. (1) \\O oo

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

Exercise No. (1)

N\

Multiple choice questions with ONE correct answer :

T T

( Questions No. 1-10) 6. Let the function f:R a(—;,;j be defined as

X
1. Let f(x) be non-zero function and J.f(t)dt: f2(x)-1 f(x)=%—2tan‘1(ex) , then f(x) is:
0
V xeR, then f(x)is: (a) odd function and strictly increasing in (0, ).

(2) constant function. (b) non-monotonous. (b) odd function and strictly decreasing in (- , ).

(c) strictly increasing. (d) non-decreasing. (c) even function and strictly decreasing in (—oo , ).

(d) neither even nor odd but strictly increasing in

x2 (-0, ).

2. 1f ¢(x) =3f T f(3—x2) V xe (-3, 4), where

. T
f"(X)>0 V xe(-3,4), then ¢(x) is 7. If tan(zr cos@) = cot(zsin &) , where 0 e(o \ ?j and
(a) increasing in [-%,4) (b) decreasing in (-3, 3) f (x)=(sin@+cosO)*, then f(x)is:

3 (a) increasing for all x e R.
(c) increasing in [_E’Oj (d) decreasing in (0, 3) (b) decreasing for all x < R.
(c) strictly decreasing for all x € R.
(d) non-increasing for all x e R.
X2+1
_ —t? ; \ 2 2
3. Let f(x)= I e dt.,then f (x)increases for" 8 Let f(x)= and g(x) = X .
x* 2-2c0s? X 6x —65in x
(@) xe(-2,x) (b) xeR where xe(0,1), then:
©) xeR” (d xeR (a) both f(x) and g(x) are increasing.

4. Let f (x) be twice differentiable function and (b) f(x) isincreasing and g(x) is decreasing.
f*(X)<0 V xeR , theng (x) =f (sin’x) + f (cos) , (c) f(x) is decreasing and g(x) is increasing.
where | x|<m/2, increasesin: (d) both f(x) and g(x) are decreasing.

(@) [Og} (b) [—2,0} 9. If f(x)=(k+2)x®-3kx® +9kx—1 is decreasing
function for all x € R, then exhaustive set of values of
© {O | %} @ [_% %} k' is given by
@[-3.-2] (b) (=0, =3]

5. Let function f (x) is defined for all real x and (©) (=0, -3) (@) [0, )
f(0)=1, f'(0)=-1,f(x)>0 V xeR ,then
@ f"()>0 V xeR 10. If f(x)=2e*-ae™ +(2a+1)x—3 is increasing for
() f" (X)<-2 V xeR all xe R, then 'a' belongs to :

(c) —1<f"(x)<0V xeR (8 R (b) [0, )
(d) 2 <f"(x) <-1V xeR (c) R™ (d) [1, )
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Monotonocity

Multiple choice questions with MORE than ONE

correct answer : ( Questions No. 11-15)

(C) f(xi);f(xz)<f(xl_'2-xzj

11. Let f (x) and g(x) be differentiable functions for all
real valuesof x. If f'(x)<g'(x) and f '(X) > g'(x) y FE(x)+ F(x,) o X+,
holds for all , xe(-©,2) and xe(2, ) @ 2 < 2
respectively , then which of the following statements
are always true ?
a) f(x)>a(x) holds vV xeR if f(2)>q(2). Assertion Reasoning questions :
@ 109200 (22902 ( Questions No. 16-20)
(b) f(x)<g(x) holds V xeR if f(2)<g(2).
Following questions are assertion and reasoning type
(¢) f(x)=g(x) holds for some real xif f(2) <g(2). questions. Each of these questions contains two
statements , Statement 1 (Assertion) and Statement 2
(d) f(x)<g(x) holdsforsomerealxif f(2)>g(2). (Reason). Each of these questions has four alternative
answers, only one of them is the correct answer. Select
L the correct answer from the given options :
12. For function f(x) = XCOS(;)  x21, (a) Both Statement 1 and Statement 2 are true and
. . Statement 2 is the correct explanation of Statement 1.
(@ for at least one x in interval
[1, ), f(x+2)-f(x)<2 (b) Both Statement 1 and Statement 2 are true
but Statement 2:is not the correct explanation of
() limf'(x)=1 Statement 1.
(© forall x intheinterval [1, o0), f(x+2)—f (X)>2 (c) Statement 1 is true but Statement 2 is false.
(d) Statement 1 is false but Statement 2 is true.
(d) f'(x) isstrictly decreasing in the interval [1, o)
16. Statement 1 : If f:R—R be defined as
13. Let 'S" be the set of real values of x for which the £00) = 2% + i hen f ._). S
inequality f (1 — 5%) < 1 — f (X) = f 3(x) holds true. (x) = 2x + sin x , then function is injective in nature
If f(x)=1-x%-x forall real x,thenset 'S because
contains Statement 2 : For a differentiable function in domain
‘D', if f'(x) >0, then function is injective in nature.
3 1
@|-5. -5 (b) (e, )
2 2
17. Consider the function f (x) = /| x| forall xeR..
© (2,2 (d) (—V3,-2) Statement 1: If o < <0, then
f(a)+ f(B) a+pf
X’ 2
14. Let f(X)z?—ZXZ —xcot™ x—Invl+x* V xeR.
If 'S' denotes the exhaustive set of values of x for because
which f(x) isstrictly increasing , then set 'S’ contains: Statement 2 : forall xe R™, f'(x) and f"(x) are
(@ [-2,-1] ®)[0,2] negative.
(©)[5,10] @d[2,3] 18. Consider the function
] ] ] ] f(x) =2sin®x—3sin?x + 12sinx +5forall xe R.
15. Let f (x) be monotonically increasing function for all Statement 1 : f (x) is increasing in nature for all
xeR and f" (x) is non-negative , then which of the
following inequations hold true : X e (0 , ﬁj_
2
@ f(xl); 1) > f(xl ;ij because
Statement 2 : y = sin x is increasing in nature for all
0 0000 | ax XE(O,zj
2 2 2
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19. Let f:R— R be strictly increasing function such 20. Let f(x) be twice differentiable function

that f" (x) >0 and the inverse of f(x) exists , then vV xe(a,bh).

d2(f(x)) Statement 1 : ' (X) vanishes at most once in (a , b) if
Statementl:T<0VXeR £ (<0 Y xe(a,b)
because because
Statement 2 : Inverse function of an increasing Statement 2 : f ' (x) vanishes at least once in (a, b) if
concave up graph is convex up graph. f"(x) >0 V xe(a,b).

Matrix Matching Questions :
( Questions No. 21-22)

21. Match the following functions in column (1) with their monotonic behaviour in column (I1).

Column (1) Column (I1)
@ f(x)= ]e‘ (t* =5t + 4)dt. (p) increasingin (2 ;-0 )
(b) f(x)=e"+x (9)- decreasing in (-1, 0)
© f(x)=x>=2x| () decreasing in (=0 , —2)
@ fe0=xe @ (s) increasing in (0, 1)

22. Let f (x) be differentiable function such.that f' (x) < 2af(x) V xeR where ¢ e R"and f (1) =0. If f (x) is non-

negative for all x>1 and f (x) -is non-positive for all x <1, then match the following columns for the functioning
values and their nature.

Column (1) Column (11)
@ f(n2)is (p) positive.
(b) f/x) is (q) non-negative.
©) f(e*+e) is (r) negative.
(d) f(sin4) is (s) non-positive.
(t) zero.

“ o\\

o : [ 100 ] Mathematics for JEE-2013
e-mail: mailtolks@gmail.com
www.mathematicsgyan.weebly.com Author - Er. L.K.Sharma



Monotonocity

1. (c) 2. (c) 3. (d) 4. (c) 5. (a)
6. (b) 7. () 8. (b) 9. (b) 10. (b)
11.(a,c) 12.(b,c,d) 13.(a,b,d) 14. (a,c) 15. (a, d)
16. (c) 17.(a) 18. (b) 19. (a) 20. (c)
21. @—>p,q,r,s 22.(ad—>q,s,t
(b)—>p.q,r,s (b)—>q,s,t
©—>»p.q,r,s ©—>q,s,t
d)—>r,s d)—>q,s,t
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Maxima and Minima

Exercise No. (1)

) e

Multiple choice questions with ONE correct answer :

( Questions No. 1-15 ) 6. A line segment of fixed length 'K" slides along
the co-ordinate axes and meets the axes at
1. Let f:R—R be real valued function defined by A(a, 0) and B(0 , b) , then minimum value of
f(x)=|x*—4|x|+3| , then which one of the 1Y 1V ..
a+—| +|b+= is given by :
following option is incorrect : a b
a) f'(2)=1'(-2)=0.
@) 1@=12) @8 (b) K2+— 4
(b) local maxima exists at x = 0. K
(c) f'(3)and f'(1) don'texist. (€) K2 +%+6 (d) K2 +%+4
(d) x=0is not a critical point.
7. 1f f(x)=|1-x] and.-g (x) =| x*- 2], then number of
2. Let f(X) :{ |x=2]-1 5 x=#2 then critical location(s) for composite function f (g (x))
1  Xx=2 isfare:
(@) | f (x)| is discontinous at x = 2. @0 (b) 6
(b) f(|x]) isdifferentiable at x =0. ()7 (d)5
(c) local maxima exists for f (x) at x=2.
3. _ _
(d) local minima exists for | f(|x|)| at x=0. 8. Let f(x)= (x+2)7; —3<x< 1, then the local
X213 1<x<2
3. Minimum value of function f(x)= max {x,x+1,2 - x}, maxima exists at :
s (@x=0 (b)x=1
3
(a)1/2 (b) 312 (©)x=-1 (d) x=2>
©0 (@)1 2
4. Let f(x)= min{l, cosx , 1-sinx}V XE[_,[ , ,,] , 9. Let 'P' be any point on the curve x?+ 3y?+ 3xy =1and
. ‘0" being the origin , then minimum value of OP is :
then f(x)is:
differentiable at x = @ | 0 [
(a) differentiable at x=3 2+ I3 2+ 3
(b) non-differentiable at x = 0 2 2
© = o =
. . pa 4413 V3
(c) having local maxima at x = >
(d) having local minimaat x=0 2-[X2+5x+6] : x%-2
10. If f(x)= , thenrange of
2 .
5. If a, B €R, then minimum value of a®+1 ; Xx=-2
2 values of 'a' for which f (x) has local maxima at
(@-B)° +(\/1—062 —\4-p° ) isequal to : X =-2 isgivenby:
(a) 14 (b)6 (@ ae(-1,1) (b) aeR/(-1,1)
(C) 1 (d)4 (C) ae R/[—l , l] (d) ae [—l , 1]
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Maxima and Minima

Multiple choice questions with MORE than ONE

X
H _ t_ _ _72\34 _\5
11. Letfunction f(x)_f te -DE-D(t-2)°(t-3”dt, correct answer : ( Questions No. 16-20)
-1
then f (x) has point of inflection at location x
equals to : 16. Let f(x)=ax +bx?+x+d has local extrema at
@1 ()2 x=a and Xx=p, where af<0 and
(©0 (d) none of these f(a)f(B) >0, then equation f(x)=0 hasonlyone
root which is :
12. Function f(x)=x+ x> tanx has : o
(a) positive if a f (a)>0
(a) one local maxima point in (0 , E] (b) negative if a f () >0
c) positive if a f <0
(b) one local minima point in (0 , Ej ©p 2
2 (d) negative if a f (8) <0
(c) no point of extremum in (0 , %)
o . i 17, Let f(x)= tan x +cotXx _|tanx—cotx| then
(d) one point of inflection in Eo , Ej 2 | |
(@ f(x) isdiscontinuous at X :%T inel
2
X .
13. Let xeN and f(x)‘(zooﬂaj' then maximurm (B) £ is non-differentiable at x =" ne!
value of f(x) isequal to : nr
(©). f(x) haslocalmaximaat x=(2n+1)— ; nel
64 49 4
@ -~ (b) ==
712 543 . T
(d) f(x)haslocalminimaat x =(2n +1)Z inel
57 58
© 528 @) 528
18. f (x) is cubic polynomial which has local maxima
X atx=-1. If f(2)=18, f(1)=-1and f '(x) haslocal
14. Let f(x)=(a-1)x+(a?-3a+2) cosE , then set of minima at x =0, then
all values of 'a' for which f (x) doesn't possess any (&) The distance between (-1,2) and (a, f (a)) ,
critical pointis: where x = a is the point of local minima is 2+/2
@[, x) (b) f(x)isincreasing for all [1, 2+/5]
(b) (-2, 4) (c) f(x)haslocal minimaat x=1
d) the value of f (0)is5
©@.3U@E.5) (d) the value of f (0) is
@ (0,)vw@, 4
2+| x> —6x+8|; x4
19. Let f(X)= , _ , then
15. The maximum value of the function (@ -2) x=4
f(x)=2x>-15x* +36x—48  on  the  set (@ f'(3) =0.
) ] (b) at x=2 local minima exists.
A={x/x“+20<9x,xeR}is:
(c) at x=4, local maximaexistsifac R— (-2, 2).
(@6 b7
(©)5 (d) 4 (d) at x=4, local minimaexists if ac[-2, 2] .
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20. Let f(x)=

[tan2 x] : —%sxs

2
2+[x—£} ;x>£
3 3

represents the step-function. For function f (x) in

w3

, where []

{—% , ooj, which of the following statement(s)

is/are true :

(@ Total number of points of discontinuity are four.

(b) x :% is the location of local maxima.

(c) Total number of points of discontinuity are three.

o E) )

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

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.

21.

22.

23.

24,

25.

Consider the function f:R—R defined as
f(x)=x*-3x+3.

Statement 1 : For function f (x), x = 0 is not the
location of point of inflection

because

Statement 2 : x =0 is not the critical point for function

f(x).
Let f(x) ={

1-sin2x ; x=nxl2 th
, then
1 o X=ml2

Statement 1 :y = f(x) is having local maximum value

t x="2
at X=—
2
because

Statement 2 : y=| f(X)| is having local minimum

T
value at X =E'

3
Let f(x)= X?— xtan™ x+% In(1+x?) for all xe R
Statement 1 : y = f (x) is having exactly one point of
local maxima and one point of local minima

because

Statement 2 : y = f (x) is having exactly one point of

inflection which lies in (O , %J

Consider f(x)=sin|x| V xe[-2r, 2r]
Statement 1 : Fory =f (x) , local maximum and local
minimum values can be equal

because

Statement 2 : There exists exactly two points of
inflection fory =f (x).

Statement 1 : If x, y e R* and satisfy the condition

X? +y? + 99 = 4(3x + 4y) , then minimum value of
log, (x* +y?) is 4

because
Statement : maximum value of (x% + y?) is 121.
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Maxima and Minima

Exercise No. (2)

\O OOo

Comprehension based Multiple choice questions
with ONE correct answer :

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

ax—b ox<l1 b ’ q
e continuous an
X +bx+5 ; x>1

Let f(x):{

differentiable function V xeR. If tangent to the

curveof y= f(x) at x =1 cuts the coordinate axes at
P and Q, then answer the following questions.

. If 'O" represents the origin , then maximum area
(in square units) of the rectangle which can be inscribed
in the incircle of triangle OPQ is equal to :

@ 9+342\/§ ®) 5+122«/§
1
© 123\5 @ 7+:\£
. Total number of solutions of the equation
f(x)- sin%x =0 is/are :
(@) Infinitely many (b)0
(©1 (d) finitely many

SAfg(¥)=12-f(X)| V xeR, then total number of
points of extremum for function y = g(x) is/are :

(@)2 (b) 1
©4 (d)3

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

Let function f:R—>R be defined as
f(x)= (1_%— xj(4—3x2) , Where' 3 ' isnon-zero
real parameter , then answer the following questions.

. If X=a and x=p are the locations for local
maxima and local minima respectively , then

minimum value of (* + B°) is equal to :
(3) 4/9 (b) 819
(©) 2127 (d) 16/27

If 2=-1 and g(x):{

5 If LeR" and f(a), f(B) are the values of local

maxima and local minima respectively , then

f(a)- f(pB) isequalto:
4(, 1Y
CHES

4 1y
@3{+-3)

(c)%(,u%j
[ f()| ; x>0 then

f(x)-1 ; x<0'
which one of the following statement is true :

2
(@ x= ﬁ is the location of local maxima.

(b) x =0 isthe location of point of inflection.
() x=0 isthe location of local minima.

2. . .
()] x:—§ is the location of local minima.

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

Let the fixed points A, B, C and D lie on a straight line
such that AB = BC = CD = 2 units. The points A and
C are joined by a semi-circle of radius 2 units , where
‘P is variable point on the semicircle such that

ZPBD =a . If 'R is the region bounded by the line

segments AD , PD and the arc AP |, then answer the
following questions.

. Maximum area (in square units) of the region 'R" is

equal to :

@ %’Hzﬁ (b) 2+5?”

© 5 +2f3 (@) 443

. Maximum perimeter of the region 'R’ isequal to :

@) (4+—+2\/§j units.
(b) (3+—+4\@] units.

(c) (8+—+ j units.

(d) (6 +2% 23 units.
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9.

If the area of circle inscribed in the triangle PAB is

. . 1 .
maximum , then value of sin™* [E cos%) isequal to :

(a) sin™ (%j (b) sin™* G)

- 1 -1 l
(c) sin (Ej (d) sin (g)

Questions with Integral Answer :
( Questions No. 10-15)

10.

11.

16.

In atriangle ABC, AB = AC and the length of median
from B to the side AC is 1 unit. If the area of triangle
ABC is minimum , then value of 10(cos A) is equal to

If the location of local minima of f(x)=A*x-x%+1

X2 +2x+3

satisfies the inequatity — <0, then minimum
X°+5x+

positive integral value of * 1 ' isequal to ..........

12.

13.

14.

15.

Let area of triangle formed by x-axis , tangent and normal
at point (t,t?>+1) on the curve y=x2+1 be ‘A’

square units. If te[L, 3], then minimum value of 'A'
isequalto ..........

IfacR"and f(x)=x®+3(@a—7)x* +3(@*-9)x -2
is having point of local maxima at x =X, , where

X, € R", then the least possible integral value of ‘a’
isequalto ..........

Let the perimeter of AABC be 12 units , where
AB = AC. Ifthe volume of solid generated by revolving
the triangle ABC about its side BC is maximum , then
length (2 AB) isequal to ..........

Let a variable line through (1 , 2) is having negative
slope and meet the axes at P and Q. If 'O" is origin
and area of triangle OPQ- is 'A' square units , then
minimum value of Ais equalto ..........

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

Match the following Columns (I) and (1)
Column (1)

(@) Ifthree sides of trapezium are of equal length 3/5 units

and its area is maximum , then perimeter of trapeziumis:

(b) If xe (—% , %) and f (x) = p sin® + sin’x is having

exactly one location of local minima , then value(s) of

'p' can be :

() Number of points of inflection in [—% , %} for the

function f(x) = cos® x is/are

@ 1f f(x)=|1-x|+|x-3] ¥V xe[0,5], thenglobal

minima exists at x equal to :

Column (I1)
(p) 1

(@) 0

(n 2

() 3

t) -1/2
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Maxima and Minima

17. Let f (x) = x2—bx + ¢, where b is odd positive integer and f (x) =0 is having two distinct roots which are prime
numbers. Ifb + ¢ =23, then match the following columns (1) and (I1).

Column (1) Column (I1)

(@ Global minimum value of f (x) in[3, 8] isequal to : (p) O
(b) Global maximum value of y=| f(x)|in [0, 8] isequalto: () 14

(c) Local maximum value of y = f (| x|) isequalto: () 9/2
(d) Ify=|f(x|)|,and x =« isthe location for critical (s) —25/4
points , then values of '«' canbe: () -7

18. Match the functions of column (1) with their corresponding behaviour in column (11).

Column (1) Column (I1)
@ If f(x)=x"-4x*+2,xe (-1, 4), then (p) f(x) hasexactly one point of local maxima.
(b) If f(X)=x"*(x=5),xe(-2,4), then (@) f(x) has exactly one point of local minima.
-1
X T . . .

fX)=| ——| . 0,—1, .

(© If f(x) (1+xtan xj X e( 2) then () f(x) hasexactly one point of inflection
3
d f(x =X?— xcot™ x—%ln(1+ X?), Xe (—\/; , «/;) , (s)_f (x) has no critical point.
then (t) ~f (x) has exactly two points of inflection.
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1. (d) 2. (¢) 3. (b) 4. (b) 5. (c)

6. (d) 7. ) 8. () 9. c) 10. (b)

11. () 12.(c) 13. (b) 14. (d) 15. (d)

16. (b, c) 17.(a,b,c) 18. (b, c) 19.(a, b, d) 20.(a, b, d)
21. (d) 22.(c) 23. (b) 24. (b) 25. (b)

1. (d) 2. (c) 3. (d) 4. (b) 5. (b)
6. (b) 7. (c) 8. (d) 9. (b) 10. (8)
11.(4) 12.(5) 13.(4) 14.(9) 15.(4)
16. @ —>s 17.(a) > s 18.(a) » q,t

(b)—>p,t (b—=q ®)—p.q.r

©—>r (©—q (©)—q

(d—>p,r,s (dy>p,r,t (> p,q,r
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Indefinite Integral

Exercise No. (1)

)

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

1. Value of Ide is:

21+ x+ %3
@) %\/x3+x+1+c_ (b —E\/x+x3+l+c.
X X

© i\/x3+x+1+c. (d) E\/1+x+x3+c,
X X

2. Let f'(x)=9g(x) and g'(X)=-f(x) V xeR and
f(2)=f'(2)=4,then f%(4)+g>(4) isequalto:
(a) 32 (b) 8 (c) 16 (d) 64

3.1f [ 1000 =F() . then [x*f ()X equals to'
@ 3 FE07 - [ (F02ax]

o) 2[#F0)- [Fedd0)]

© 5| CFO- (F(x))zdx}

(@) 3] RO+ [FO)d0)|

4. Let f(x) be strictly increasing function satisfying
f(0)=2, f'(0)=3 and f"(x)=f(x), then f(4)

isequal to :
5e® +1 5e® 1
(@) (b)
4 2e4
c d
()Se -1 ()5e8+1
5. If f‘(x)—wsec x: £(0)=0,then f(1)
1+x2
isequal to :
T Vi
1-= -1
@ 1-7, (0)
Vi
(c) tanl—z (d) none of these

2X
6. Ie (1+e )dx is equal to :

(@) tant(e* +e ) +c
(b) tan"(e* —e ) +c
(©) tant (e +e**)+c

(d) tant (e -e*)+c

is equal

(sin x = cos x)dx
I I ; ; P02 2
(smx+cosx)«/smxcosx+sm X C0S” X
to:

@) cot’l{\/sin22x—sin x}+c

(b) cot’l{\/sin2 2X+2sin 2x} +C
(©) tan‘l{\/sin2 2%+ 2sin x}+c
(d) tan‘l{\/sin2 2X —sin x}+c

dx . )
IW IS equal to:
n-1

(@) - n)[x +J +cC

[ 109 ]
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o (x++a%+x?)"
' .[ 2,2

Indefinite Inteqgral

dx isequal to :

@ (x+\/xr2]+a2)n c

15.

(x? —1)dx

2
(x*+3x* +1)tan? [HXXJ

isequal to :

(a) In tan(x+£j +c (b In tanl(x—lj +C
X X
) (x+Vx®+a )n+1
(n+1)
_ 1 (2
(c) In |tan 1(x+—j+c (d) In|tan (x——) +C
[02  _2y\n-1 X X
(© &F (’; *1;" ) "¢
(d) none of these
Multiple choice questions with MORE than ONE
correct answer : ( Questions No. 16-20 )
3
10. j X6_)1( dx is equal to :
x° +
16. Let y*=x*-x+1 and I, =|=—dx, if
()1Inx4_xz+l+c (b)l nx4+x2—l y J.y
a) o 2\2 e 2\2
8 | @+x%) 6 | 1-x%) al,+ Bl +yl =yx*, then:
4_x? a) a+2B+y=0 by a—B=4
(C)me X2J21+C (d) none of these @a+2fty ®) a=p
4] @+x%) () r-2p=8 d)a-y=1
,— eX
11. I(XJr( \/Jr_\)/_) dx isequal to: AN f(x):J.de and
x(L+3
x 1 2X
(a)g(x)2’3+tan’l(x6)+c jwdx af(x—4)+Bf(x-1)+y, then:
2
@In3¢=3 (b) 4+38 =In3a
3 /213 1,16
(b) 2( )77 +6tan (x2°)+¢ (c)38+2=0 (d) In 3z =3+In8
© E(X)Z’3 +tan () + ¢ 3
2 18. Let f(x):f XX where f(v2)=0, then
(d) none of these 1+ x?
which of the following statements are incorrect ?
(X +1)dX A B C
=In|(x-)".(x-2)".(x-3 k
12 'fj P A A i @ f(—1)=% (b) f(x5)=+6
then 4(A+B+C) is: 3
@0 (b) 2 ©5 (d)4
© 1O -1 @ 10--22
13. If =Kf(x)+c then f(x) is
J- —-2nx+1 x) ®)
(a) logrithm function  (b) inverse tangent function 19. Let Isin(ln x)dx = f(x). sin(g(x)—%}rc , where
(c) cosine function (d) tangent function ‘¢’ is constant , f (x) and g (x) are two distinct
. functions , then :
14, J.219+s—m29d9 is equal to :
+€0s 20 1) x _— T
(a) tan™ — (b) sin™(g(@))==
0sin 0 f(l) 4 4
(a) o te (b) Ocos® O +c
cos
-1 _ 1 1 4
Qtane osino () tan™(f(@).g(1))=0 (d) tan [W —1)_5
(d) oosg ' C @
sec? 9 cos
[110] Mathematics for JEE-2013
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20.

LtJ-X-i-l

is polynomial function and 'c' is constant value , then
which of the following statements are true :

dx = f(x)+—f(g(x))+c where g (x)

@ tan @ f (g(l))j ~2-\3

(b) number of solutions of g(x)—x=0 are two.

() number of solution of f(x)—x=0 is one.

(d) sin(2f (v2)) = Zf

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

21.

22.

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.

23.

24,

25.

Let I,

constant is zero , then
Statement 1 : Summation of

= Itan” x dx , where neW and integration

I+ 1,+2(1,+ ... +1) +1,+1 isequal to Z(tanrx)
r=1
because
n+l
Statement 2 : In+ln+2=M vV neWw
n+1

Let f:R—R be defined as f(x)=ax*+bx+c,

where a,b,ceR and a=0.
Statement 1 : If f (x) =0 is having non-real roots ,

then fﬁzltan’l(g(x))ﬂt, where A, u are
f(x)

constants and g(x) is linear function of x

because

Statement 2: tan(tan*(g(x)) = g(x) V xeR.

+e")dx -

Statement 1: If IQ tan*(f (x))+c,
—-e+1

where 'c' is integration constant , then

tan*( f(=x)) = —tan*( f (x))
because

Statement 2 :y =f (x) and y = tanx are both odd
functions.

Let f(x)=sin®x+cos®xV xeR, and g(x)= I ,

f(x)
T
—|=0.
where 9(4)
3

Statement 1: tan [g (?D =2

because

Statement 2 : all possible values of f (x) liesin[1/4,1].

Statement 1: If X e(—% Ej then

I(In(tan[j+)2(jj+ xsechdx =X In[tan(j+)2(jj+c

because

Statement 2 : J.(xf '(X)+ f(x))dx =xf (x)+c,
where 'c' is integration constant.

Comprehension based Multiple choice questions

with ONE correct answer :

26.

27.

Comprehension passage (1)
( Questions No. 26-28 )

xl)dx

VX2 +2x+2

Consider the indefinite integral | = J

where

dx
If 1= f(x)\/x2+2x+2+a.[—,
VX2 +2x+2

f (x) is quadratic functionand '« ' is a constant , then
answer the following questions.

Total number of critical points for y=|f (x) | is/are :
@1 (b) 2 (©)3 (d)o

Value of tan(sin ™" (e)) is equal to :

1
@ 73 (b)1
© 3 (d) V2-1
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Indefinite Inteqgral

28. Value of !iﬂl{i(_l)r ”Cr(f(g))’} is 30. Value of 81, —71 isequal to:
- 1 1
(a)1 (b)0 @ = (0) 5
(©)e (d) infinite 1 1
©) 29 @ 54

Comprehension passage (2)
( Questions No. 29-31)

4
31. Value of 101,,—>"1, isequalto:

wl2
Let I, = J' x.sin”xdx:iz+f(n)ln_2 , where "
; " 17 5 159
ne N, then answer the following questions. (@ 120 (b) 120
137 149
29. Value of f(4) isequalto: — —
u (4) isequ © 120 @ 20
2 N
@3 0
3 q 5
© @ 3
O..
°®
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1. (d) 2. (a) 3. (b) 4. (b) 5. (c)
6. (b) 7. (b) 8. (c) 9. (a) 10. (d)
11. (b) 12.(d) 13. () 14. (d) 15. (c)
16. (a, d) 17.(c, d) 18.(a, c) 19. (c, d) 20.(a, c,d)
21. (b) 22. (a) 23. (d) 24. (b) 25. (a)
26. (c) 27. (a) 28. (b) 29. (c) 30. (b)
31. (c)
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Definite Integral

Exercise No. (1) \\Q *..

Multiple choice questions with ONE correct answer :

( Questions No. 1-30 ) 6. If c=0, then value of the integral

a+c ac
/2 /4 2 .
f Ddx— | f d Ito:
LIf b= [ Insinxdxand 1, = [ In(sinx-+cosx)x, e [ (f(e)+1ax— [ f(crc?)de isequalto
1+c c
0 -nl4
0 b -1
o o @atoe1)
c)ac a(c+
@l1,=1,
b)1,=2I Lsi
®)1,=2l, 7. Let I=J‘S|nx dx, then value of integral
©1,=21 1+x
@ 1,=41, .
X J. de is equal to :
. da+2-X
2. Let f :(0,0) — R and F(x):jf(t)dt,.f 4n-2
> @2l (b) -l
F(x?) = (1 + x)x?, then f (16) isequalto: ©]1 (d) 172
(@) 4 (b)8
©7 9

X
8. For x>0, let f(x):jllLtdt, then
] +t

X 1
3. If j f(t)dt = x+jt f (t)dt, then vale of f (L) is :
0 X y= 2[ f(x)+ f (ED is differentiable for :
X

1
a) - b) 0
®2 ®) (@ xeR (b) xeR"
1 + +
01 (d)_E (©) xeR" {1} (d) xe R" H{e}
- : . -5 2/3
4. Let f (x) be periodic function with fundamental 9. Let I, = Iexp((x+5)2)dx& I, - Iexp((Sx—Z)z)dX,
X+T —4 1/3

X
period 'T' and jf(t)dt=x2+th(t)dt,then then 1.+ 31, is equal to
0 " 1 2 b

f(T-1) isequal to : (@e (b) 3e
1 (c) 2e (d)o
(@2 0 -5
(©)-2 @1 10. If  f(x) s continuous function for all xeR,
1+cos?t
N 2 I, = j x f(x(2—x))dx and
5. The number of solutions of X+Ilntdt =3 where sin?t
° 1+cost |
xeR", islare: I, = J. f(x(2—x))dx , then I—l is equal to :
(a) 0 (b) 1 sin?t 2
(©)2 (d)3 @0 (b1 (©2 (d)3
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Definite Integral

I f( jJ’X f(x)=0V x>0 and | = J‘ f(2)d 2 17. Let f (x) be continuous for all x and not every where
1/x
zero , such that {f (x)} Imdt then f (x) is
1
forall —<x<2  then | isequalto:
2 equal to :
oto-;]  oire 1 (3 1 (3
a 5= el I
2 =In =In
2 (@) 2 (2+sinxj (b) 2 (2+cosx]
1
f2)+f| =
(© f(2+ (2) (d) none of these © iln( 2 J d lln(3—cosx)
2 (3+2cosx 2
m2  sinx|
e”"cosx , . 2
12. ————dx isequalto:
.[2 1+ e 15 equ 18. The least value of F(x) =I—Iog3t dt v Xe{%A}
a)e+l b)l-e
® (b) is equal to :
(c)e-1 (d) none of these
(a) logse—2log,2 (b) 1-log,2
/4
1+2In2
13, If 1, = j tan"x dx ¥ ne N, then © = (d) log,3+1
0
@l1,=1,+2l
1 19.Uf 1, =I e *x"dx and A e R* thenj e ™x"dx is
oyl +1 _,=—
n n n 0 0
equalto:
(C) In + In—2: |
N+t @ 21, (b) -
(d) none of these |
L _ © > () A",
14. If f (x) is periodic function with fundamental period A
'T" and f (x) is also an odd function , then value of
beoT b 20. If {x} represents the fractional part of x , and
{ I f(x)dx—I f(x)dx} isequal to : 3
a+T a I = JXB{X7}dX , then value of | isequal to :
@1 (b)2 b
() 3’ (d) 3°
% oind
15. If | —J.ﬂdx— , then JSIn de is equal to : P P )
X T T
0 21. If jln(sin x)dx:ﬁln(l) , then HL] dx
0 2 2 5 \sinx
Y T
@) 2 (b) n is equal to :
©1 (do 702
—In
@ 5
1 2
16. If ﬁ+2j x2%e ™ Ie‘x dx, then value of 3 is: (b) 27In2
0
(©) 0 (d) Le (d) none of these
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2+a

f ) dx i (a)fl<landfl>l
22 If f(2—a)=f(2+a) V¥ @ <R, then j (x)dx is 5 1< 3173
2-a
equal to : 1\ 1 1) 1
(b) f(—j>—and f(—j>—
2) 2 3) 3
a+2 a
@ 2j f(x) dx (b) 2jf(x)dx
1 1 1 1
2 0 (©) f(—j>—and f(—j<—
2 2 3) 3
2a a
© 2] f(x)dx (d) 4J.f(x/2)dx L N1
0 0 (d) f(—]<—andf[—j<—
3) 3
4 1 b
X
x4 a satisfies f(X) = j f (t)dt , then value of f(In5) is:
= [ (00 @ax 1, = [ e (F(0)? J
0 0 (@4 (b)2
w4 w4 (©0 (dy-1
I5= [ (900) @ax &1, = [ sec? x(9(0)*
0 0 28. Let [.] represents the greatest integer function and
then : ™
@ 1,>1>1,>1, (b)1,>1,>1,>1, I =I[cotx]dx, then value of [I] isequal to :
0
©@L>1>1>l1, @n>1>1>1, (@0 (1
©-1 (d)-2
a a
24. Let |, =If(2a—x)dx sy =I f (x)dx, “then
0 0 29. Interval containing the value of definite integral
2a 5(.5
I F(x)dx is equal t6 - I{H(x—i)}dx is given by :
0 1 Li=l
(a 21, -1, (b) 1,-1,
T m 57
() I,+1, (d) I, +21, (@) (O'Ej (b) (E’Tj
25. Let pel, {x}=x-[x], where [.] represents greatest
T T
c)|0,= d|-=, =
P © ( 8} @ ( 2 2}
integer function , then value of j (x=[x]) dx is equal
0
to: 30. Let f (x) be continuous positive function for all
1 2 1 2 1 2 1 1
(@ 5[p"] b) S l+5p xe[0,1]. IfJ.f(x)dx:l, J.xf (x)dx = 4 and
0 0
1 1
© S([p"1+4%F) (@) P14} )
Ixzf(x)dx:iz , A>1 then number of possible
26. Let f be a non-negative function defined on interval 0
< < function(s) f(x) is/are:
RN 2 A
[0, 1]. If !Jl-(f ®) dt-_([f(t)dt,ngsl, @0 0)2
and £(0)=0, then: ©1 (d) infinite
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Definite Integral

Multiple choice questions with MORE than ONE

correct answer : ( Questions No. 31-35)

31.

32.

Let f(x) be continuous function for which
f+x)=f(2-x) and f(4-x)=f(4+x).

2 50
If Jf(x)dx=5, then If(x)dx is equal to :
0

51
@) j f (x)dx (b) 125
1
52 46
©) j f (x)dx (d) j f (x)dx.
2 —4

Let f : R — R be aninvertible polynomial function of
degree 'n'. If the equation f(x)— f *(x) =0 is having

only two distinct real roots '¢,* and ' ', where a < (3,
then :

B
@) I(f(x)+ fL(x)dx = B2 — 2.

(b) f"(x)=0 has at least one real root in («, 3).

©) If g(x)=f(x)+f(x)—2x ,then g'(x)=0 has
at least one real root in («, ).

(d) Minimum degree 'n* of f(x) is 5.

35.

Let f(x), f'(x) and f"(x) be continuous positive

functions for all x [1, 6], then

@ fQ)+ f(6)—2f(gj>0

6
5
(b) ! f (x)dx < E( f 1)+ (6)).
© 3t @) -f1@2-2f1(5)>0.

6
(d) J-f(x)dx>5f(1).
1

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

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.

n n-1
33. Let S, = &Ty=) ———, 36. Statement 1: Let f(x)=||x|-2|-1 for all |x|<3
k:1n2+kn+k2 ~n®+kn+k
2
forn=1,2,3, ... then then jf(x)dx=0
@ s, <—— () S, >—— .
33 33 because
©T < Vs AT > Vs Statement 2 : If f(x) is odd continuous function, then
"33 B NE] a
. ] ] j f (x)dx is always zero.
34. Let f(x) be a non-constant twice differentiable .
f i fi - h th
unction defined on (-0, 0) such that 37. Statement1: If f(x)=1+x—x> forall xe R and
f(x)=f(l-x) and f'(L/4)=0 , then
g(x)=max{ f(t);0<t<x},0<x<1
(@) f"(x) vanishes at least twice on (0, 1)
1
29
(1 -2
(b) f (Ej=o then ! 900 =2
12 1 because
(© I f(x+—jsin xdx =0 1
172 2 Statement 2 : f(x) is increasing in (O'Ej and
1/2 1
sinzt 44 _ sinzt
(d) jf(t)e dt = I f-t)e™ dt decreasing in (llj
0 12 2
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38. Statement1: Let f : R — R beacontinuous function
and f(x)=f(2x) Vv xeR. If f(1) =3, then value

39.

1
of j f(f(x))dx =6
-1

because
Statement 2 : f (x) is constant function.

1
Statement 1: Let I, = Jx” tan* xdx, if
0

ol + Bl =7, VNeN, then oy, 05,03,
are in A.P.

40.

because

Statement2: v, 7, , 73 4 e areinH.P.

X
Statement 1 : Let f(x) = J.t3(t2 —4)(e* —1)dt, then
0

f (x) has local maxima at location of x =0
because

Statement 2 : x=0, +2 are the critical locations for

£(%).
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Definite Integral

Exercise No. (2)

\\o N

Comprehension based Multiple choice questions
with ONE correct answer :

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

Let f (x) be a function which satisfy the functional
relationship (x—y) f(x+y)—(x+y) f(x—y) =20y - y?)
forall x, y € R and f(3) = 12. On the basis of definition
for f(x), answer the following questions.

then value of 'l lies in the

interval :

() [ (b) (u”ﬁ %)

()(6 4fj (d) (Oﬁj

e
g

1
2.1F 1, = J‘tan’1 L then value of 'L" is
° 1+ f(x) 2

(a) greater than 2 tan"1(2)
(b) greater than tan* (2)
(c) less than tan™ (2)

(d) less than tan™* (1)

3. 1If j f (x)dx >0, then ' belongs to interval:
-1

1
(@) (-,0) (b) (Z,wj
1 11
0[3) o33

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

_ 2
Let f:R—>R be defined by f(x):lpLXZ,
1+ px+Xx
where pe(0,2) and g(x) = f'(x) forall xeR.On
the basis of given information , answer the following
questions :

2z
4. Value of j In(f(x)|sinx|)dxisequal to :

-2
1
@0 (b) 47In =
4
(€) 2zIn % (d) zIn %
T o)
Let ¢(x) = dt, then
$0x) 1+t

(@) ¢(x) is strictly increasing function
(b) ¢(x) has local maxima at location of x=0
(¢) ¢(x) has local minima at location of x=0

(d) #(x) isstrictly decreasing function

3 /.2
6. Value of % is equal to :
_31+ 2
(@0 (b) 6
(c)12 (d)3

Comprehension passage (3)
(Questions No. 7-9)
Consider the function defined implicitly by the
equation y>—3y+x=0 on various intervals in the
real line. If x e (—o0,—2) W (2, ), the equation defines
a unique real valued differentiable function y = f (x). If

X € (-2,2), the equation implicitly defines a unique

real valued differentiable function y = g(x) satisfying
g(0)=0.

If f(—lO«/E):Z\/E, then f"(—10\/§) is equal to :

42 42
@ 733 ®) ~Z5
42 42
©) —— 53 (d) Y
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8. The area of the region bounded by the curve y = f (x),

the x-axis and lines x = a and x = b , where

—w<a<b<-2, is

b

J' dx+bf (b)—af (a)
(f( ))

a

b
X

® I 3(1-(f (%)’

b

dx + bf (b) - af (a)

J‘ X
O 3t 1)

b

dx —bf (b) + af (a)

X

(d) !de _bf (b) + af (a)

1
Jg ‘(x)dx is equal to :
-1

(@) 2g9(-1)
(©-29(1)

(b) 0
(d) 29(2)

Questions with Integral Answer :
( Questions No. 10-15)

10.

16.

Inxdx

2!

Let aeR"and f(a)= j
X +axX+o

where

af(a)-f(Q) =%, then value of ()™ is............

11.

12.

13.

14.

15.

Let f:R" — R be a differentiable function with
f (1) = 3 and satisfying the equation,

Xy X y
j f(t)dt = yjf(t)dt+xjf(t)dt for all x,yeR",
1 1 1
1. a7y
then value of Ef(e ) isequalto ............

Let f(x) be continuous and twice differentiable

function for all values of x and f(x)=2, if

j (f(x)+ f"(x))sinxdx = 6, then value of f(0) is

equalto ..........

Let [.] represents the greatest integer function and

T
J‘ 5x° cos* x.sin x
0

3 3 )dx, then value of [I] is equal
7 =37 Xx+3%

Let f(x) be a differentiable function such that
h 1

f(x)=x +'[e‘t f (x—t)dt, then value of 5 f(3) is
0

equalto..........
Let '¢' and 'S’ be two distinct real roots of the

1
equation tanx—x=0, then jsin(ax).sin(ﬂx)dx
0

isequalto ..........

Matrix Matching Questions :
( Questions No. 16-17)

Column (1)

2
@) j (x—[x])dx.
-2

3
(0 [xIxldx
3

1/2
@ |

-1/2

sin"}(x)
1+ x?

dx

1
(d) J min{| x+1],| x—1[}dx
-1

Match Column (1) and (I1) , where [.] represent greatest integer function.

Column (I1)

(p) O

(@ 1

(n 2

A +1

(s)
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Definite Integral

17. If ae R* , then match columns (1) and (I1) .

Column (1)

2a
(@ If f(2a—x)=f(x),then J. f(x)dx is
0

(b) If f(2a=x)=—f(x), then j f(x)dx is
0

© If f(=x)=f(x), then J' f(x)dx is

—a

@ If f(=)==Ff(x),then _[f(x)dx is

—-a

18. Macht the following columns (1) and (I1).

Column (1)

1 1 1
+

1
—+ + O Sp———
2n a2 -1 an? -4 Jan-1

then lim S, is

n—o0

(@ If S, =

(b) If f(x) is bijective in nature for all xe[a , b},

((FOZ=(F(@)*)ox

then o) is

j x(17(x)~b)dx
f(a)

D — T

n-1 1/n
. . (rm .
c) lim I |sm — is equal to
() n_m{r_l (an} a

4
) j|||x—2|—1|—1|dx is
0

Column (I1)

() 0

@ 2 j f (x)dx.
0

2a
1 2 j f (x)dx

) j f (x)dx.
2a

Column (I1)

(p) -2

(@) 2

NN

o3

(s)

N~

(t)
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1. (b) 2. (c) 3. @) 4. (c) 5. (c)
6. (b) 7. (b) 8. (c) 9. (d) 10. (b)
11. (d) 12.(c) 13. (a) 14. (d) 15. (b)
16. (d) 17. (b) 18. (a) 19.(c) 20. (c)
21. (c) 22. (a) 23. (b) 24. (c) 25. ()
26. (d) 27.(c) 28. (d) 29. (d) 30. (a)
31.(b,c,d) 32.(a,b,c) 33.(@a, d) 34.(a,b,c,d) 35.(a,b,c,d)
36. (b) 37. (b) 38.(2) 39. (c) 40. (d)
1. (c) 2. (b) 3. (©) 4. (d) 5. (c)
6. (c) 7. (b) 8. (a) 9. (d) 10. (8)
11.(2) 12.(4) 13.(3) 14.(9) 15.(0)
16. (@) > r 17.@—>q,r 18.(a) > r

O ©a Ot

(d—q (d—>p (d—q
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Chapt

Area Bounded by Curves

Exercise No. (1)

\\Q ..

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

1. Areaenclosed by curve y = x* with its normal at point
(1,1) and x-axisis:

@1 o) 5
© ®2

7 . 9 . 7. Let y=1f(x) be a function such that
@) 2 (. units (b) 2 Q. units
f(x)= min{\/x(Z—x) , (2—X)} , then area (in sq.
(©) % sg. units (d) %sq. units units) bounded by y =f (x) and x-axis is given by
1 1
. . . (a) =+ ) >+
2. Area (in sg. units) of region bounded by y = 2 cos x , 2 4 4 4
y=3tanx and y-axisis: ()ﬂ+1 o ﬂ+1
C — — —_— p—
(@) 1+3In[iJ (b) 1+ >1n3-3In2 4.2 48
J3 2
8. Let f (x) be continuous function such that the area
© 1+%In3—|n2 (d) |n£gj bounded by curvey = f (x), x-axis and two ordinates
2
x=0and x=ais [%+%sina+%cosa} , Where
3. Let f(x)=|4-|10-x||, then area (in sq. units)
bounded by f (x) with x-axisis : -
+ H
(8)32 (b)16 aeR", then f(Ej is:
(c)64 (d)8
1 *
_ @ - (b) o+
4. Let the slope of tangent to curve y=f(x) at (x, f (X)) 2 8 4
is 1 — 2x and curve passes through point (2, — 2). If
T+l 2r+1
, 32 © =~ (@ =
area bounded by curve and line y =ax is 3 square
units , then value of "o * s : 9. If area of the region bounded by the curve y=¢*
(2)-3 (b)-3or5 and the lines x(y —e) = 0is 'A"' square units , then
(c)-5 (d) 3or5 incorrect value of 'A' is given by :
e e
5. Area bounded by |y | = /x and x=|y|+2 is equal @ Iln(e +1-y)dy (b) jln ydy
to: 1 1
22 . 20 . 1
@) ?sq. units. (b) 3 Q. units. © e—Ieydy (de-1
0
(c) Esq. units. (d) 14 sg. units.
3 3 10. The area (in square units) bounded by curves
6. Area (in square units) bounded by the curves y=x?+2 and y+coszx=2|x| isequal to :
f(x)=max{2+|x-2| ,3-|x-2|} and 1 5 8 4
a) = b) = c) 5 d) =
g(x) =min{ 2+|x—-2|,3-|x—2]} is given by : @3 ®)73 ©3 @3
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Area Bounded by Curves

11. If point 'P' moves inside the triangle formed by 16. The area of the region between the curves
A(,0),B (1, 3)and C (2, 0) such that ot L
_(1+sinx )2 dy— 1-sinx 2 bounded by th
min{PC, PB, PA} =1, then area (in square units) Y= Toosx ) AV =\ Tooeq ) POUNdedbythe
bounded by the curve which is traced by moving
point 'P" is given by : lines x=0 and x:% is ;
@ 3-3 (0) 243+ £ 7z
2 2 ) J 4t dt ) j 4tdt
N o (L+t2)V1-t2 o (L+t2)V1-t2
) 3-n @ —
© ﬁf tdt @ ﬁfl tdt
o (L+t)V1-t2 o (L+t2)V1-t2
12. Let area bounded by the curves y=x? and y =2
inthe I* quadrant be A, square units, then A is equal . . L 3
to: 17. Let f(X)=min< e*,1+e > for all real values
2 of x. Area (in sg. units) bounded by f (x) with x-axis
@0 (b) J'(zx —x2)dx
0 and the lines x = In(%) , Xx=In2 is given by :
56 12 64 2
©5 15 @57
3 In2 3 In2 @in S
3
_ _ (b). In8-1n/3
13. Area (in square units) bounded by the curve
y — x = sinx and its inverse function , satisfying the 8
©) In—=
condition x?—27zx<0, is given by : 33
)8 (b) 16 (d) In3/3-In2
C)2 d) none of these
© @ 18. Let point 'P' moves in the plane of a regular hex-
agon such that the sum of the squares of its distances
from the vertices of the hexagon is 24 square units.
2 o2 If the radius of circumcircle of the hexagon is 1 units ,
14. If Ie da =, then area bounded by the curve then the area (in square units) bounded by the locus
1 of point 'P' is equal to :
x=4/Iny and the lines x=0,y=e and y=e* is @ 7 (b) 27
equal to : (€) 37 (d) 67
4
(@ e -pre 19. Area (in square units) bounded by the curves
(b) 2e4—ﬁ—e y=|x-2| and y(x*—4x+5)—-2=0isgivenby:
(C) Ze4+,B—e (a);r—2 (b)ﬂ'—l
c) -3 d) 5-
(@ e+ re ©)n () 5-m
20. Area (in square units) bounded by the curves
15. If a € R" and the area bounded by the parabolic . 12X
y=[2sinx] and y=-|—-18| , where [.]
curves y=x—ax? and qy—x%=0 is maximum T
then '« ' isequal to : represents the greatest integer function , is equal to :
1 T
= a) 0 b) —
(a)2 (b) 5 @ (b) 3
(©1 (d) 4 (©) % (d) none of these
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Multiple choice questions with MORE than ONE

correct answer : ( Questions No. 21-25)

21

22.

23.

24,

25

. Let area (in square units) bounded by the curve
y =2 and the pair of lines y? - 18y + 32 =0 be

given by 'A" | then which of the following statements
are correct :

(a) value of 'A" is not greater than 56
(b) Value of 'A" is not less than 42

16
(c) value of 'A" is equal to J. log,x dx
2
8 1
(d) value of 'A" is equal to 1{16(1+Iogzx)}5 dx
1

Let A be the area bounded by the curve y = (tan x)"
and the lines x =0,y =0 and 4x—7 =0, where

neN-{l, 2}, then:

1 1 1
@ At A= O A <
©) A <A, (d) A, #tant(v/2-1)

Let the tangent to curve f(x)=x%+AX—4 at

point (1,1) meet the x-axis and y-axis.at A.and B
respectively. If the area of triangle’ AOB is 2 square
units , where 'O" is origin , then the values-of 4 can
be:

@ 3 (0)-3
© 1+22 (d) 1-2v2
Let the two branches of the curve (y—x)? =sinx

be y=f(x) and y=g(x) , where f(x) > g(x) V xeR.
If the area bounded by f (x) and g(x) in between the
lines x=0 and x= =z is 'A" square units, then:

(@ 2<A<4 (b) 4<A<2r

/2 7l2
©) A> I asin?xdx  (d) A= J' aJcosx dx
0

0

. Let f(x)=x*-2|x| V xeR and

{ min{f(t): -2<t<x};xe[-2,0)
(x)= _ _
max{f(t):0<t<x} ; xe[0,3)

which of the following statements are correct :

1 then

@

Area bounded by f (x) with x-axis is g square

units.

(b) Areabounded by g(x) with the curve y = X% —2x

.4 .
IS § square units.

(c) Area bounded by g(x) with the curve

y=1-|x-1]| is 2 square units.

(d) Area bounded by g(x) with the pair of lines

.2 .
y+xy=0is 3 Square units.

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

26.

nl4

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 themis 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 : Area (in square units) bounded by the
curves y =sinx,y =cosx and y =0 is given by

8

because
Statement 2 :
1
J2 1
I (cosy —siny)dy = I sin T x dx+ J. costx dx ! = tan [%)
0 0 1
V2

27.

Statement 1 : Let f(x)=lim(sinx)*" and
n—oo

g(x) = x> —6x+8, then area bounded by f(x) and
- 4 .

g(x) is given by 3 square units

because

Statement 2 : lim (sinx)*" =[[sinx|] V xeR ,
nN—o0

where [.] represents the greatest integer function.
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28

29.

Area Bounded by Curves

. Statement 1 : Area bounded by the curves
C,:x¥*-y-1=0andC,:y-|x|=0isdivided by
the y-axis in two equal parts

because

Statement 2 : Curves 'C' and 'C,’ are symmetrical
about the y-axis.

Let f: [0, 1] — [0, 1] be defined by the function

f(x) =1-1-x2.

Statement 1 : Area bounded by the curves y = f (x)

and y=f-Y(x) is given by (2—%) square units

because

Statement 2 : If a function is bijective in nature ,
then its inverse always exist.

30. Statement 1 : Area bounded by the curves y = 3x2

and y=3* in between the lines x = 3 and x = 4 is
given by (54logse—37) square units

because
Statement 2 : Total number of solutions for the

equation x* — (3" —1)x? -3 =0 are three.

°
[

e o\\
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Exercise No. (2)

Comprehension based Multiple choice questions
with ONE correct answer :

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

Let f(x)=x"tan}(x) V xeR and neW. If

area bounded by y =f (x) with x-axis and lines x=0,
x = 1lisrepresented by A , thenanswer the following
questions.

. Valueof (n+1)A +(n+3)A ,,isequalto:

z_ 1 by Eo 1
@2 1 ®) 5
b Z+2 NS
(b 5+ @5+

4
. Value of Z:(Hl)Ar is equal to :

r=1
@ 0) 7+
© 273 @55
. Value of A, isequalto:
@ ﬂ—]i-(;|n4 ) 7r+]é;|n4
© ﬂ—lén4 d 7r+i(;|n4

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

Infigure no. (1) , the graph of two curves C, :y =f(x)
and C, . y = sin x are given, where 'C," and 'C,' meet
at A(a,f(a)) , B(z,0)and C(27,0).If A , A,
and A, are the bounded area as shown in figure no. (1)

and A =(a-1)cosa-sina+ 1, thenanswer the
following questions.

VA

N

x

Al f(*)

c@n,0)

0 )4.1 B X
y=f) (z.0) = sin X

figure no. (1)

4. Area (in square units) A, isequal to :

(@) 7 -1-sinl
(c) w+1+sinl

(b) 7 +1-sinl
(d) 7 —2+sinl

. If [.] represents the greatest integer function , then

value of [A]] isequalto :
(a) 4 (b) 7
©8 d)5

. Let tangent to y = f (x) at point ‘A" meets the x-axis at

(K, 0), then 'K' isequal to :

(@tanl
(b)cot 1
(¢)sinl
(d) none of these

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

2
Let ()= ZEEPIE here f9=f(x]) V¥ xR
and lim f(x)=-1, then answer the following
X—00
questions.

f g() =[af(X)] forall |x|<2, where [] repre-

sents the greatest integer function , and total number
of points of dicontinuity for y=g(x) are 31, then value

of 'a’ isequalto:
@3 (b) 4
(©)5 (d)6

. If the vertices of rectangle 'R’ lie on curve y =f (x)

and other two vertices lies on the liney + 1 =0,
then maximum area (in square units) of rectangle 'R’
is equal to :

(@8 (b) 6
©5 (d)10
f(x) ;x<1
. Let h(x) = and minimum

—x+k2—2k—1; x>1
2

value of h(x) exists at x = 1, then 'k" belongs to :

@ [-1,3]

(b)R-(-1,3)

(©OR-[-1,3]

(d)(-1.3)
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Area Bounded by Curves

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

10

11.

15.

16.

. Let d(P, L) represents the distance of any point 'P'
fromthe line 'L' on x-y plane. If A(-3,0),B(3,0),
C(3, 4) and D(-3, 4) are the vertices of rectangle
ABCD , and the moving point 'P' satisfy the condition
d(P,AB) < min{d(P,BC),d(P,CD),d(P,AD)}, then
area (in square units) of the region in which point 'P'
moves isequal to ..........

Let aeR" and the area of curvilinear trapezoid
bounded by the curve y = §+i?_ and the lines whose

joined equation is y(x>—3ax +2a% =0 be 'A’ square
units. If 'A" is having the least value , then 'a’ is equal

12.

13.

14.

The area enclosed by the parabolic curve
(y-2)?=x-1, the tangent to parabola at (2 , 3) and
the x-axisisequal to ..........

Let the area of region bounded by the curves
y=x2,y=|2-x? and y-2 =0, which lies to the
right of the line x — 1 =0, be 'A’ square units. If [.]
represents the greatest integer function , then value of
[A] isequalto..........

Let the area enclosed by the loop of the curve
2y? + x¥(x — 2) = 0 be 'A' square units , then the
least integer which is just greater than ‘A’ is equal to

Matrix Matching Questions :
( Questions No. 15-17)

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

Column (1)

(@ Area of region enclosed by the curve (y — sinx)> = x — x2

(b) Area of the finite portion of the figure bounded by

y=2x%* and y+ x%*=0

() Area of curvilinear trapezoid-bounded by y = (x> +2x)e™ (1)

and the x-axis

(d) Area of figure bounded by the curves x =+/4—y? and

lyl=x

Column (1)

18- 2¢?
() >

(@ =

(s) 4

Let area (in square units) bounded by function f (x) with the x-axis and the lines x = 0 ; x = 1 be represented by 'A".

Match the following columns for function f (x) and the interval in which area ‘A’ lies.

Column (1)

@ fx)=vx®+2

(b) f(x)= X (sin X+c0s x)?

1
© f(x):ﬁ
@ f00=—
x8 +1

Column (1)

b2
(p) (In 2, Ej

(@) (% , 4%)

11
(n (55]

© (V2.3
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17. Let C , C, and C, be the graph of functionsy = x* , y = 2x and y = f (x) respectively for all x€[0,1] and f (0) = 0.
If point 'P' lies on the curve 'C' and the area of region OPQ and OPR are equal as shown in the figure , then

match the following columns with reference to the function y=f(x) Vv xe[0,1].

yA
0,1 p
0,1 s
Vi
R
P, . Clirve Ci
{Area OPQ (A1)}
= {Area OPR (42)} A
0,0 a9
ot
\3’ Qf()C)’ R
Column (1) Column (I1)
(@ Value of global minima for y = f (). (p) 1/6
(b) Area (in square units) bounded by y =f (x) and y = | f (x)| (a) 3”21 2
© IfgxX)=min{f(t):0<t<x}; 0<x<1, thenarea () 427
bounded by g(x) with x-axis and the line x = 1 is equal to :
(d) Area (in square units) bounded by y = f (x) and (s) 8/81

y= X—x2 is:

“ o\\
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1. ()
6. (b)
11. (a)
16. (b)
21.(a,b, d)

26. (a)

1. (b)

6. (d)

11. (1)

15.(@) > r
(b)—p

(©)—s
(d—q

'ANSWERS,

'ANSWERS,

2. (b)
7. ()
12.(c)

17.(c)

22.(a,b,d)

27. (b)

2. (a)

7. (b)

12.(9)

16. () 5 5
()= 1

(©—q
(d)—p

Area Bounded by Curves

3. (b)
8. (a)
13. (a)
18. ()
23.(b, c)

28.(a)

3. (b)

8. (c)

13.(1)

17.@ > r
(b)—p

(©)—s
(d—q

4. (b) 5. (b)
9. (d) 10. (c)
14. (b) 15. (c)
19. (b) 20. (b)
24.(b,c,d) 25.(a, b, d)
29. (d) 30. (d)

4. (a) 5. (b)
9. (b) 10. (8)
14.(3)
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Differential Equations

Exercise No. (1)

)

Multiple choice questions with ONE correct answer :

( Questions No. 1-15) 7. 1f xdy = y(dx +ydy) ,y (1) =1 and y(x) <O, then
y(-3) isequal to :
1. If yi(x) and y,(x) are the two solutions of @3 (b)-1
3_y+ f(x)y=r(x), then y,(xX)+Yy,(x) is solution (c)-2 (d)-3
X
of: 8. If a curve passes through (1, 1) and tangent at any
dy dy point 'P' on it cuts the axes at 'A" and 'B' , where point
(@) &+ f(x)y=0 (b) a+ 2f(X)y =r(x) ‘P bisects the segment AB , then curve is given by :
d (@) xy*=1 (b)xy=1
d
© d—i+ f)y=2r(x) (d) d—i+2f(x)y=2r(x) (©) X +y2=2 (d)xy=1
q 1 9. The degree. of differential equation
. y L
2. General solution of ——=y-Inx+= is given
ax Y x ° 9 dy l(dyjz 1(dyJ3 -
L . y=X+l+—+—|—| +—=| —| +.....40 , IS
by : ('c'is independent arbitrary constant ) dx 21\ dx 31 dx
(@) y=xInx+c. (b) y=e*Inx+c. (a) undefined (b) 1
(©) y=Inx+ce*. (d) y=x?Inx+c. (©) (d)nt
3. The equation of curve which is passing through (1 ,.1) 10. A right circular cone with radius 10 m and height
] ] ) ¢ L A 20 m contains alcohol which evaporate at a rate
and having differential equation ‘y T Ty saven proportional to its surface area in contact with air.
by - If initially the cone is completely filled and the
v: ) 5 ) . proportionality constant is ' 1' , then the time in which
@) 2x“y —xy =1 (b) 2xy* +x°y* =3 the cone gets empty is equal to :
c) 2x2y% +xy? = d) 2xy® - x?y* =1 10 20 30 5
@ 2Cy +7=3 (297 -xy @2 ®2 ©F -
A A A A
. . . . (dy dy
4. Ifsolution of differential equation sin| —= [+x—> =y . . . .
dx dx 11. Solution of differential equation
satisfy y(-1)=0, then non-zero value of y(l) is 2ysin N 2% y? cosx, satisfying y(zj:l
equal to : dx 2
(@-1 (b) = ©-z (@1 is given by :
5. If the length of x-intercept of tangent to the curve (@) y*=sinx (b) y = sin’
y = f (x) is twice the length of y-intercept and (c)y?=cosx+1 (d) y? sin x = 4cos* x
f (1) =1, then equation of curve is given by :
- _ 2
(@) 2x+y=3 (b)x+2y=3 12. For differential equation (ﬂj —x(ﬂj+ y =0, the
(€)2y=x ++/x (d) 2y =3Vx - x dx dx
solution can be given by :
6. Let y=(asinx+(b+c)cosx)e**?, where a,b,c,d @y=2+x
are parameters , be the general solution of a differential (b)y = 2
equation , then order of differential equation is given y
by : (c)y=2x-4
@1 ()2 ©3 (@4 (d)y=2x-4
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Differential Equations

13. Let ‘c’ be independent arbitrary constant , then 18. Let y, and vy, be two different solutions of the
orthogonal trajectories of the family of curves dy
represented by 2y? +x2 = y+¢ is given by : differential equation &+ P(x)y =Q(x), where
@ X% =k(4y—1) (b) X% = k(4y? +1) P(x) and Q(x) are functions of x, then:
B 9 B (@ y=y, +k(y,—y,) is the gereral solution of given
(€) x=k(4y"-1) (d) x=k(4y+1) differential equation , (where k is parameter).
14. For differential equation (b) If ay,+ By, is solution of given differential
equation , then a+ S =1.
(1—e*)sec? ydy +3e* tanydx =0, if y(In2)=" |, ; F
4 (c) If ay,+ By, is solution of given differential
then y(In 3) isequalto: equation , then o+ = 2.
@) % (b) % (d) If y, is the solution of given differential equa-
tion different from y and vy, , then Yoo
OF2 (d) none of these Ys =¥
4 is constant.
15. ;)rd_er of d_iffere_ntial eﬂu;i:ioPhOf the_ fz_imily Olf tell.ipse 19. Let y =f(x) beastrictly increasing curve for which the
aving major axis paraflel to the y-axis 1s equal to . length of sub-normal is twice the square of the ordinate
(@2 (03 at any point P(x, y) onthe curve, where f(0) =1, then
(c)4 (d5 @ f"(0)=4
(b) normal to.the curveat (0,1) is 2y +x=2
Multiple choice questions with MORE than ONE £ () =4
correct answer : ( Questions No. 16-20 ) © 0=
(d) curve passes through the point (In 2, 4)
16. A tangent drawn to curve y = f (x) at P(x , y) meet
the x-axis and y-axis at A and B respectively.such 20.-A curve passing through the point (2 , 2) has the
that BP:AP=3:1,and f(1)=1,then property that the perpendicular distance of the origin
dy from the normal at any point P of the curve is equal
(@) equation of curve is X& ~3y=0 to distance of P from the x-axis, then
(@ curve may be represented by a line.
1
(b) curve passes through (E ) 8) (b) curve may be represented by a parabola.
(c) normalat (1, 1) is x+3y=4 (c) curve may be represented by a circle.
d (d) curve may be represented by an ellipse.
. . y
(d) equation of curve is xd—+3y =0
X
17. Let a solution y = y(x) of the differential equation Assertion Reasoning questions :
) ( Questions No. 21-25)
xVx?—=1dy—-yy?-1dx=0 satisfy y(2)=—,
V3 Following questions are assertion and reasoning type
then : questions. Each of these questions contains two
- statements , Statement 1 (Assertion) and Statement 2
@y = sec(secl(x) _Ej (Reason). Each of these questions has four alternative
answers , only one of them is the correct answer. Select
. 1 o3 1 A 1 the correct answer from the given options :
(b) v x o (a) Both Statement 1 and Statement 2 are true and
Statement 2 is the correct explanation of Statement 1.
©) y(x):sec(sinl(x)JrE) (b) Both Statemgnt 1 and Statement 2 are true
6 but Statement 2 is not the correct explanation of
Statement 1.
(d) L = §+% 1—% (c) Statement 1 is true but Statement 2 is false.
X X
y (d) Statement 1 is false but Statement 2 is true.
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21

22.

23.

. Consider the differential equation

d’y _dy . (d?
—+2—=sin| —- |+
dx* dx [dx2 d

E,

Statement 1 : Order of differential equation E, is 3
because
Statement 2 : Degree of differential equation E, is 1.

Let the family of parabolic curves of focal length
2 units and having the axis parallel to the x-axis be
represented by * C_'.

Statement 1 : Differential equation representing the
family of curves ' C.’ is having order and degree as
2 and 1 repectively

because
"C'ois

Statement 2 : Differential equation for b

d?y  1(dyY’
i —+=|—=| =0.

given by dx’ 4(dx

Consider the family of curves * C' such that any

tangent to the curves intersects with the y-axis at

that point which is equidistant from the point of

tangency and the origin.

Statement 1 : Differential equation representing the
family of curves * C.' is linear differential equation of
first order and first degree

25.

because

Statement 2 : ' C,' represents the one parameteric
family of circles which are passing through the origin.

. Consider the differential equation

x2dy+(3—2xy)dx =0, where y(1) = 2. Let the
solution of differential equation with given condition
be represented by curve y = f (x).

Statement 1 : The curve of y = f(x) passes through
the point (-1, 0)

because

1
Statement 2 : f(x) =x* +;

Statement 1 : Differential equation (1- xz)% + Xy = 2X
X

can represent the family of ellipses with the centre at
(0, 2) and the axes parallel to the coordinate axes

because
Statement 2 :“Each integral curve of the equation

(1—x2)%+xy—2x:0 have one constant axis
X

whose length is equal to 2 units.
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Differential Equations

Exercise No. (2)

\\o %

Comprehension based Multiple choice questions
with ONE correct answer :

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

Let any point P on a curve be joined to origin (0, 0) ,
then OP is termed as polar radius of P. For curve
C, passing through (2 , 2) , the angle of inclination
of tangent with x-axis at any of its point is twice
the angle of inclination with x-axis formed by polar
radius of the point of tangency

1. Which one of the following differential equations
satisfy curve C, :

@ (x* +y?)dy —2xy dx =0.

(b) d iz}rdy:O.
y

2
(c)d X—j+dx:0.
y

2
(d) d XT)+dy:O.

2. Equation of curve 'C" is:
(@) 2x+2y*-5y2=0 (b) X2+ (x—-4)y=0
() x2+(y-2)?=4 (d) none’of these

3. Angle of inclination with x-axis of polar radius of
point having x-coordinate as 1 on curve C, can be
given by :

(2) 30° (b) 45°
(c) 60° (d) 15°

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

Consider a drop of water , having the initial mass
M,g and evaporating at a rate of m g/s, falls freely in
the air. The resistance force is proportional to the
velocity of the drop (the proportionality factor being
k). If initially the velocity of the water drop is zero and

k =2m, then answer the following questions.
4. If 'g" is the gravitational acceleration , then the

differential equation defining the velocity-time
relationship for the drop of water is given by :

dv  (k—-m)v dv (k+m)v _
@Gt v —m Y O v oy
(©) dv_ (k=myv _ g. (d) none of these.

dt (M, +mt)

5. Integrating factor for the differential equation defining

the velocity-time relationship for the drop of water is
equal to :
m+k

@ (My—mt)m

m-k

) (My+mt)n

m+k

(€) (Mg+mt)m

m-k

@ (Mo—mt)n

. LetV =1 (t) represents the velocity of drop of water

as function of time elapsed from the instant the drop
started falling , then f (t) is equal to :

oM, —mo)| (| mt) "
@ “am_k (1 Oj +
(b) 9(M, ¥ mt) (1+m—tj "
2m—K) M,
© 9(M, —mt) (1—m—t] "
2m—K) M,

(d) none of these

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

Let the curve y =f (x) passes through the point (4, -2)
and satisfy the differential equation
y(x+ y3)dx - x(y3 —x)dy =0. Ifthecurve y=g(x)is
defined for x e R, where g(x) =[[sinx|+|cosx|] ,

[.] represents the greatest integer function, then answer
the following questions.

. Total number of locations of non-differentiability for

the function y =max {f (x) , —2x } is/are:
@1 (b) 2
©3 @4

. Area (in square units) of the region bounded by the

curves y=f(x),y=g(x) and x=0isequalto:

1 1
@ ® 3

1 1
© @ 35
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9

. If [.] represents the greatest integer function , then

1/2
value of f [f(x)]dx is equal to :

-1/2

1 1
@ M, @ @©-

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

10.

11.

15.

16.

Let the normal at any point 'P' on the curve 'C'
meets the x-axis and y-axis at the points ‘A" and 'B'

. 1 1 .
respectively such that —+—=1, where O is
OA OB

origin. If the curve 'C.' pass through the points
(5,4) and (4, « ), then '« " isequalto ..........

Let y =f (x) be twice differentiable function such that
2
the equation k?y— 2kﬂ+u =0, provides two
dx dx?

equal values of 'k' for all xeR, and f (0) =1,
f '(0) =2, thenvalue of f (In 3) isequalto ..........

12.

13.

14.

The bottom of a vertical cylinderical vessel with the

cross-sectional area /5 m?is provided with a

small circular hole whose area is 0.5 m2
The hole is covered with a diaphram , and the vessel
is filled with water to the height of 16 m. At timet=0,
the diaphram starts to open , the area of the hole
being proportional to the time , and the hole
opens completely in 4 seconds. If the gravitational
acceleration is g = 10 m/s? and the velocity of flow

through opening is /2gh , where h is height of water,

then the height of water in the vessel in 4 seconds
after the experiment began, isequal to ..........

Let a solution y = y(x) of the differential equation

dy cosxsiny+tan’x
dx sin x.cos y

. T\ 7
satisfy y(4j—4, then

value of y(0) isequalto ..........

Let a solution y = y(x) .of the differential equation

dy  2xy
dx x%-2y-1

log, (y(ﬁ)) isequalto ..........

satisfy y(1)=1 , then value of

Matrix Matching Questions :
( Questions No. 15-17)

Column(1)

(@) The solution of (2xy)y' =x?+y?, if the curve y =1 (x)

passes through (1, 0).

(b)
through (1, 0).

() The solution of y +xy?—xy' =0, if y=f (x) passes

through (1, 2).

(d) The solution of xy' +y =x%*, if y=f(X) passes

through (1, 1)

Column (1)

(@) family of parabolic curves with vertex on the x-axis.

(b) family of circles touching the y-axis.

The solution of (2xy)y'=x2+y?+ 1, if y=f(x) passes

(c) family of ellipses having major axis parallel to the y-axis.

(d) family of rectangular hyperbolas with centre at origin.

Match the following differential equations in column (1) with their corresponding particular solution in column (11).

Column (1)
(p) X*-y*=x

o 2X
(q) y_2_x2

(N x3(3-2x)=1

(s) x*-y?2=1

0 ¢ +y=2

Match the family of curves in column (1) with the corresponding order of the differential equation in column (11).

Column (I1)

() 4
(@ 2
() 3
() 5
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Differential Equations

17. Let 'C,' represents a curve in the first quadrant for which the length of x-intercept of tangent drawn at any point

'P* on it is three times the x-coordinate of point 'P". If y = f (x) represents the curve 'C "and f(4) =8 , then match the
following columns (1) and (11).

Column (1) Column (I1)

(@ Area (in square units) bounded by y = f (x) with the lines  (p) 16
X—=1=0 and y—2x=0isequalto:

(b) If[.] represents the greatest integer function , then total (g) 12
number of locations of discontinuity in [1, « ) for

y=[f(] (N 15

(c) Ifthe equation f (x) + x —k =0 is having exactly two
solutions , then values of 'k’ can be (s) 17

(d) Ifthe equation f (X) =|X— « | is having at most two
solutions , then values of o can be : (t) 8
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1. () 2. () 3. (d) 4. (b) 5. (b)
6. (b) 7. (b) 8. (d) 9. (b) 10. (b)
11. (a) 12.(c) 13. (a) 14. (d) 15. (c)
16. (b, d) 17. (a, d) 18.(a, b, d) 19.(a, b, d) 20. (a, ¢)
21. () 22. (a) 23. (d) 24.(c) 25. (b)

1. (d) 2. (c) 3. (d) 4. (a) 5. (d)
6. (c) 7. (c) 8. (b 9. (c) 10. (5)
11.(9) 12.(9) 13.(0) 14.(1)
15. @—p 16.(@) > r 17.(a) > s
(b)y—>s (by= ¢ (b)—>p
(©—q ©-p (©—>p.r,s
d)—r (d—q (d—q,t
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Basics of 2D-Geometry

Exercise No. (1)

o

Multiple choice questions with ONE correct answer : 7. Ifthe points (1, 1), (0, sec® @) and (cosec?@, 0) are
( Questions No. 1-20) collinear , then '@" belongs to :
1. If L, L,, L, arethree non-concurrent and non- (@ R (b) R—{nz}nel
parallel lines in 2-dimesional plane , then maximum
number of points which are equidistant from all the (c) R_{(gn +1)£} ‘nel (d) R_{n_”} ‘nel
three lines is/are : 2 2
@1 (b) 2
©3 (d)4 8. Let A(2,-3) and B(-2,1) be the vertices of
AABC, if the centroid of AABC moves on the curve
2. If circle x2+y2—2x—6y +8=0 meets the y-axis at y2—4x =0 , then locus of vertex 'C' is
‘A'and 'B' , then circumcentre of AABC, where 'C' is (a) circle (b) line
the centre of circle , is given by : .
(c) parabola (d) ellipse
1
@3 (b) (0,3 L : _
2 9. Let a,'f € R" and the side lengths of triangle ABC
be 8a+4p8,4a+38 and 5a+58, then triangle
© 1.2 ) (3 5] -
> 55 ABC must be :
(a) right-angled (b) obtuse-angled
3. Total number of integral points which don't:lie (c) acute-angled (d) equilateral
outside the circle x*+y?>-~25=0 aregivenby: .
10. Let a,b,c bein AP., where a=c, and p,q,r be
(2)60 (b)80 in G.P.. If thereal points A(a, p), B(b, g)and C(c, )
(c)81 (d)120 satisfy the condition | AB - CA|=BC, then:
@p=q=r (b) p*=q
4. If a moving point P(x,y) satisfy the condition © g2 =r A r=p
|x—4]|+|y-2|=1,thenlocus of 'P' is: .
tanal b 11. Let the points ‘A" and 'B' be (0 , 4) and (0 ,— 4)
(a) rectangle (b) square respectively , then equation of the locus of moving
(c) rhombus (d) parallelogram point P(x,y) suchthat |PA—PB|=6,isgivenby:
5. Let the vertices 'A" and 'D' of square ABCD lie on (a) 9x* +7y* =63 (b) 7x* +9y* =63
positive x-axis and positive y-axis respectively , 2 5.2 _ d 2 _ogy2 _
if the vertex 'C' is the point (12, 17) , then co- (€) 9x"~7y" =63 (@) 7y" -9x" =63
ordinates of vertex 'B' is given by : 12. In AABC, let the equation of side BC be y—4=0
(@) (14,16) (b) (15, 3) and the orthocentre and circumcentre be (3 , 5) and
(©) (17,5) (d)(17,12) §6 : _7) respef:tively, then area of circumcircle of AABC
is given by :
6. In AABC , let the centroid and circumcentre of the (a) 167 Sq. units (b) 137 sg. units
triangle be (3, 3) and (6 , 2) respectively , if point () 25z sq. units (d) 207 sq. units
v . . . tanA+tanB
P* divides CD internally in the ratio T nc ' 13.1In AABC, let the mid points of the sides AB , BC
. . . . and CAbe P(-1,5),Q(1, 3) and R(4 ,5) respect-
where D lies on S ide AB and_ CI,D ,'S. per pendlcglar o ively , then area (in sg. units) of the triangle ABC is
AB , then co-ordinates of point ‘P is given by : . X
given by :
@,5) () @,-1) (@10 (b) 20
(©)(=3,1) (d)(-3,5) (c) 40 (d)30
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14

15.

16.

17.

18.

19.

Basics of 2D-Geometry

. Let co-ordinates of a point 'P' be (2a ,1) with

respect to a rectangular cartesian system , and when
the system is rotated through a certain angle about
origin in the clockwise sense , the co-ordinates

of 'P' becomes Q (a+1,1) with respect to new
system , then :

(8) =0 (b)azloraz—%

(C)az—lorazé dya=lora=-1

In AABC, let vertex points 'A' and 'B' be (1, 2) and
(2, 4) respectively and vertex 'C' lies on the line
y—2x—2=0. If the area of AABC is 1 square
unit , then vertex point 'C' can be :

(@) (10, 25) (b) (24, 100)
(c) (100, 200) (d) (49, 100)

Let a , B, y bedistinct real numbers, where p e R",
and the points (« , 2pa+ pa®), (B, 2pB+ pB°),

(y,2py+ py3) are collinear , then :

@ apy =1 (b) a+p+y=apfy
c)a+p+y=0 (d)y a+p+y+1=0
In triangle ABC , if all the vertices are rational

points , then which one of the following points is
not necessarily a rational point ?

(a) Centroid
(c) Orthocentre

(b) Circumcentre
(d) Incentre

Let point P (x , y) moves in such a manner so that for

1-a?
all R, x=+3 and y= , then
“e \/7[1+a2j y 1+a?
locus of 'P' is:
(@) circle (b) ellipse
(c) parabola (d) hyperbola
Let aeR and vertices of a variable

triangle be given by (5cosa ,5sina), (3,4) and

(5sina , —5cosa) , then locus of the orthocentre
of variable triangle is given by :

@ x*+y?+6x+8y—25=0
(b) x*+y®-6x+8y—25=0
(c) x2+y2—6x—8y—25:0
d) x*+y?+6x+8y+25=0

20.

Let the points A,B, C be (0,8),(0,0)and (4, 0)
respectively , and 'P' is a moving point such that

area of APAB is four times the area of APBC,
then locus of point 'P' is given by :

(@) x-2y=0 (b) x*-4y*=0
(c) x*-16y2=0 (d) x-4y =0

Multiple choice questions with MORE than ONE

correct answer : ( Questions No. 21-25)

21.

22.

23.

24,

25.

Let points P(acos o ,asin a ), Q(acos 5 ,asin §)
and R(acosy , asiny) form an equilateral triangle ,
then :

(@) tana+tan f+tany =0

(b) sing +sin g +siny =0
(c) cosa+cos p+cosy =0
(d) cos(x — B)+cos(f —y)+cos(y —a)=-3/2

Let point P(a , &) lies inside the triangle which

is having its sides along the lines 2x + 3y -1 =0,
X+2y—-3=0and 6y-5x+1=0.If'S" isthe exhau-
stive set for the real values of « , then 'S' contains :

olzct) el
(©) {e} ©) (—ﬁ , —%j

Let three line L, L,, L, intersect each other at

integral points A, B and C, then AABC may be :
(a) right-angled triangle.  (b) equilateral triangle.

(c) isosceles triangle. (d) scalene triangle.

Let 'A" and 'B' be two fixed points on x — y plane
where | AB|=a. If 'P' is moving point on the plane
and

(@ |PA+PB|=b, whereb>a, then locus of P
ellipse.

(b) |PA-PB|=b, whereb>a, then locus of P is
hyperbola.

() | PA+PB|=b,where b=a ,thenlocus of P is
line segment.

(d) |PA-PB|=b,whereb=a,thenlocus of Pis line
segment.

Let three of the vertices of a parallelogram be
(-3,4),(0,-4) and (5, 2), then the fourth vertex
can be :
(a)(8,-6)
(c)(-10,-4)

(b) (-8,-2)
(d)(2,10)
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Assertion Reasoning questions :
( Questions No. 26-30)

26.

27.

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 : The points (k,2-2k) , (1-k, 2k) and
(-4-k, 6-2Kk) are collinear for all real values of k'
because

Statement 2 : Area of triangle formed by three collinear
points is always zero.

Statement 1 : Let « e(O , %J be fixed angle. If

P =(cosé , sin@) and Q = (cos(c —0) , sin(a —6)),
then Q is obtained from P by its reflection in the line

through origin with slope tan (%)

because

28.

29.

30.

Statement 2 : mirror image of point (a , B) about the

line y = x is given by the point (g8, @) .

Let O(0,0),P(3,6) and Q(6,0) be the vertices of
triangle OPQ and point 'R' lies inside the triangle
OPQ.

Statement 1 : If the triangles OPR , PQR, OQR are of
equal area , then co-ordinates of point 'R is (3, 2)
because

Statement 2 : In any isosceles triangle ABC , if 'G' is
the centroid , then triangles AGB , BGC and CGA
are always of equal area.

Let A(2,+/3) ,B(L,0), C (3, 0) be the vertices of

triangle ABC.
Statement 1 : The ratio of circum-radius to in-radius of

AABC is2:1
because

Statement 2 : In equilateral triangle the ratio of circum-
radius to in-radius is-always 2 : 1

Statement 1
y=[X+2|+|x+1|+|x=-1|+|x-2]and y—8=0is
isosceles trapezium

Quadrilateral formed by

because

Statement 2 : in isosceles trapezium, the non-parallel
sides are always of equal length.
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Basics of 2D-Geometry

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

Exercise No. (1)

)

Multiple choice questions with ONE correct answer : 6. Let a variable line be drawn through O (0, 0) to
(Questions No. 1-20 ) meet the lines y—x-10=0and y—x-20=0 at
the points A and B respectively. If a point P is taken

1. In AABC, the vertex pointAis(-1,2)and y>-x*=0 2(OA)(OB)
represent the combined equation of the perpendicular on variable line such that OP = —————- |

: o (OA)+(OB)
bisectors of AB and AC , then area of AABC is given .
by : the locus of Pis:
(a) 4 sq. units (b) 3 sq. units (a) 3y-3x-40=0 (b) 3x +3y+40=0
(c) 12 sg. units (d) 6 sq. units (c)3x+3y-40=0 (d) 3x—3y-40=0
_ i e At AT 7. Theline(p+2g)x+(p-3q9)y=p-q, for different

2. Let 2x+3y =6 meets the x-axis and y-axisat "A" and values of p and q passes through a fixed point which

'‘B' respectively , a variable line X4 Y 1 meets the Is given by :
a b

. . ) . 3 5 2 2
x-axis and y-axis at 'P' and 'Q" respectively in such (@) N (b) TS
a way that lines BP and AQ always meet at right
angle at R, then locus of orthocentre of AARB s : © (3 3) @ (2 3}
(8) X2 +y2—3x—2y=0. (b) xX*+y>=4. 55 5'5

2,2 _ AT /
(€) X +y"+3x-2y=0. () x"+y" —3x+2y=0. 8. If the lines y=mx+c, and y=m,x+c, , where

3. Let 'P' be a point on the line y+2x=1 and ' Q, R m,, m,#0 , meet the co-ordinate axes at four
be two points on the line 3y.+ 6x'= 6 such that tri- concylic points , then value of mm, is equal to :
angle PQR is an equilateral triangle , thenlength of
the side of triangle is : (@2 (b)-1 ©1 (d)-2

15 4 . .
— = . If line y = +/5x meets the lines x —r =0, where
@\ () \15 9. If | J5 ts the | 0, wh
r=1,2,3,... n , at points A_ respectively , then
5 3
© 7= @) — n
V15 V15 Z(OA)2 is equal to :
r=1

4. Ifline(y-7) +k(x—-4)=0cuts2x+y+4=0 , . ,
and 4x + 2y — 12 = 0 at 'P' and 'Q" respectively , (@) 3n*+3n (b) 2n°+ 3n*+n
where |PQ|= 2./5 , then value of 'k’ is: (c)3n°+3n”+n (d) 3n°+3n”+2

1 1 10. If the point P(a? , a) lies in region corresponding
@) 2 (b) 5 to the acute angle between lines 2y = x and 4y =x,
then 'a' belongs to :
1
© N (d) 2 (@) (2,6) (b) (4.6)
©(@2.4) (d)(4,8)

5. The co-ordinates of point 'P" on the line 17 The locus of the orthocentre of the triangle
2x + 3y +.1 =0, such tha_t | PA - P_B | is maximum, formed by the lines (1 + p)x —py + p(1 + p) = 0,
where Ais (2,0) and Bis (0,2),is (L+q)x—qy+q(L+q)=0and y=0,where p g, is
@(7,-5) (b)(4.-3) (a) a hyperbola (b) a parabola
(¢)(10,-7) (d) none of these (c) an ellipse (d) a straight line
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12

13.

14.

15.

16.

17.

18.

Straight Lines

. Let triangle ABC be right angled at vertex B(x, y)
where vertex A and C are given by (- 4, 2) and

(-1, -2) respectively. If area of AABC is 6 square
units , then number of locations for point 'B' is/are :

@1 (o
(©2 (d)4
If the vertices of a triangle are A(1,4),B (5, 2)

and C (3, 6) , then equation of the bisector of the
ZABC is given by :

(@ x-y=3 (b) y+x=7
() x+y =2 (d) y=x+1
If line K(y-3)+ (x—2) =0 forms an intercept of

length 3 units in between the lines y + 2x -2 =10
and y+2x-5=0, then value of 'K' canbe:

4 4
a) —or0 b) only —
@ 3 (b) only =
4
(c)only 0 (d) 3 or oo
If two equal sides AB and AC of an isosceles triangle

aregivenby x+y-3=0 and 7x-y+3=0 respe-
ctively and its third side passes through (1, -10) ,
then equation of line BC can be given by :

(a)2x+y-8=0
(c)3x+y+7=0

(b) 3x+2y-17=0
(d)x-y=11=0

If a line L=0 is drawn through point P(1, 2) so
that its point of intersection with the line x + y—4=0

NG

is at a distance of Tunits from point P, then angle

of inclination of line L =0 may be equal to :

T 5z
(@) 3 (b) o

T T
c) — d) —
© 15 @
Let the point of intersection of the lines 5x + 2y =9
and Kx +y=3 be P(«,pB).If a !, then number
of possible integral values of 'K" is/are :

@0 (b) infinite
(€4 (8

If the straight lines 6x+3y—-10=0, 6x+Ky—-4=0
and 2x +y—3=0are concurrent, then :

(@) K=3 (b) KeR

(c) K=1 (d) Keg

19.

20.

Let the rectangle ABCD be formed by joining the
points given by (x2 — 4x)? + (y?> — 3y)? = 0. If a stra-
ight line of slope % divides the rectangle ABCD into
two equal parts , then its equation is given by :

(b) 2y =x-1
(d)dy=2x+3

(@)2y=x+2
(c)2y=x+1
Let the line segment PQ be rotated about P by
an angle of 60° in the anti-clockwise direction and

Q reaches to the new position Q' . If the points P and
Qare (3,2) and (4, 3) respectively , where

Q'=(a, p),then 2ap isequal to :
(@) 25 (b) 23
()17 (d) none of these

Multiple choice questions with MORE than ONE

correct answer : ( Questions No. 21-25)

21.

22.

23.

24.

Let 'a' and 'S be real numbers and the lines
L,=0,L,=0, L,=0formatriangle, thenthe equation
LL, +alls + 8L, =0 represents

(a) a-pair of straight lines if « =0 and S #0

(b) a pair of straight lines if & #0 and =0

(c) acircle for all real values of ¢ and S

(d).a circle for unique real values of « and S

If three straight lines 5x +2y-12=0, x+3y-5=0
and 3x— Ay—1=0 do not formatriangle , then' 2"
can be :

@9 ®5 @ ©r ©-

Let then the

a, ﬁ € R_{O}i
(ax? + By? +7)(x* —6xy +8y?) =0 represents

equation

(@ two straight linesand acircleif « = 5 and ¥ is of
sign opposite to that of 5.

(b) four straight linesif » =0 and «a, § are of
opposite sign.

(c) two straight lines and a hyperbolaif ¢ and S are
of same sign and y is of opposite sign to that
of o .

(d) the 2-dimensional planeif a==y.

Let the equation y® — x?% — 2y? + 2xy = 0 represents
three straight lines which form a triangle with ver-
tices A, Band C, then

(a) AABC is right-angled triangle.
(b) area of AABC is 2 square units.
(c) circumcentre of AABC is(1,0).
(d) AABC is isosceles triangle.
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25

. Let peR , thenlines (p — 2)x + (2p - 5)y =0,
(p-1)x+(p?-7)y-5=0 and x+y—-1=0 are:
(a) concurrent for one value of p.
(b) concurrent for no value of p.
(c) parallel for one value of p.
(d) parallel for no value of p.

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

26.

27.

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 : The straight lines represented by
(y—-mx)?—a®(1l+m? =0 and (y—nx)*-a?(1+n?)=0
form a rhombus but not a square if (mn + 1) is non-
zero

because

Statement 2 : All squares are rhombus but all rhom-
bus are not squares.

Statement 1 : Let k e R* and the variable line
y + kx —4 — 9k = 0 meets the positive axes at points
‘A" and 'B' , then absolute minimum value of
OA + OB, where 'O' isorigin , is 25 units

28.

29.

30.

because

Satement 2: The minimum area of triangle AOB is
72 square units.

Let points A(0, 4),B(-4, 0) and C(4, 0) forms a
triangle , where 'D' is mid-point of BC and 'E' is the
foot of perpendicular from 'D' on the side AC.
Statement 1 : If 'M" is the mid-point of ED , then
circles which are described with EM and AB as the
diameters touch each other externally

because

Statement 2 : AM and BE are perpendicular to each
other.

Statement 1 : Straight lines m> + 4y + 9 =0 ,
x+y=1 and mx+ 2y =3 are concurrent for exactly
one value of 'm'

because
a b g
Statement2:1fA=|a, b, ¢, |, then A=0isthe
a3 by ¢

necessary and sufficient condition for three lines to be
concurrent , where the lines are given by

ax+by+c =0,i=1,2,3.

If AABC , let sides AB , BC and CA are given by
x=0,y=0and X+ J3y-3=0 respectively. The foot
of perpendicular from 'B' toside ACis 'D'.
Statement 1: Theratio CD:DA is3:1

because

Statement 2 : The ratio AD : DCistan C: tan A.
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Straight Lines

Exercise No. (2)

\O OOo

Comprehension based Multiple choice questions
with ONE correct answer :

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

For any two points A(x, , y,) and B(x,, y,) in the
x-y plane d(AB) =[x,-Xx,|+|y,-Y,| . Let moving
point P(x , y) , where x>0 and y =0 , satisfy the
condition d(OP) + d(PQ) = 9. If point 'Q" is (4 , 3)
and 'O’ represents the origin , then answer the follo-
wing questions.

1. Locus of moving point 'P' consists of the union of :
(@ two line segments.

(b) one line segment and an infinite ray parallel to
y-axis.

(c) one line segment and an infinite ray parallel to
X-axis.

(d) three line segments.

2. Area of region enclosed by the locus of moving
point 'P' withthe line x +y =5 isequal to :

@) 1?1 square units (b) % square units
(@) % square units (d) % square units

3. If the pair of lines xy —3x —4y + 12 =0 form a tri-
angle 'A" with the locus of moving point 'P' , then
the circumcentre of "A" is:

9 9 7
@ [5 | 4} (b) (5 , 5)

7 7 5
© (5 | 2] o) (5 | Ej

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

Let ee(—% %) and «a =2cos@+sinf+1

p=cosf+4sin6+1 and y =2sinf—-3cos6—1.

If ay—pBx+y=0 represents a family of straight
lines 'L' , then answer the following questions.

. If the family of straight lines 'L' pass through a

fixed point A" , then point A" lies on the curve of :
@ y=logz(x+5)

(b) y=min{2]|x], sinx}

(©) y=sgn(e)

@ y- 2% 4% +|2X —ZZXI

2

. If a member of the family of straight lines 'L’

with negative slope meets the co-ordinate axes at
‘P' and 'Q" , then minimum area of triangle
POQ , where 'O' is origin , is given by :

(a) 2 square units (b) 6 square units
(c) 4 square units (d) 8 square units

AF @+ A)y+ (@-A)x—(7+31) =0 represents the

family of lines *M" , then straight line which is common
member of 'L’ and 'M’ is given by :

(@) y+2x=9 (b) y—-2x=1

(c) y=3x=1 (d) x—-2y+8=0

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

Consider straight lines L :y-x=0, L,:y+x=0
and a moving point P(x, y). Letd (P, L,) represents
the distance of 'P* fromthe line L, where i e{l, 2}.
If point 'P' moves in region 'R" in such a way so that
the inequality 2<d(P, L)+d(P, L,) <4 is satis-
fied , then answer the following questions.

.If d(P,L)=d(P,L,) , then locus of moving point

'‘P' is given by :
(@) x+y?=0

(b) xy=0

(c) x*-y?=0

(d) x*+y2—xy=0

. Area (in square units) of region 'R' is:

(a) 48 (b) 24
(©) 12 (d)20

. Ifthe line x +y =k divides the area of region 'R" in

the ratio 1: 3 , then value of 'k' can be :
@@ 2 () V2
(€)-2 (d) 22
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Questions with Integral Answer :
( Questions No. 10-14)

10

11.

15.

. Let A(x.,Y,),B(x,,y,) and C(x,, y,) be the vertices of

triangle ABC and the line 'L' is given by
ax + bx + ¢ = 0. If the centroid of triangle ABC is
(0, 0) and the algebraic sum of the lengths of the

perpendiculars from the vertices of AABC on the line
2 + 2
‘L' is 1, then value of 2

1/2
J isequalto ..........

Intriangle ABC,let x—1=0 and x—y-1=0 bethe
angular bisectors of the internal angles 'B' and 'C'
respectively. If vertex 'A'" is (4 , —1) and the length of

side BC is P~/P units , then value of 'P" is equal to

12.

13.

14.

Let x+y=k?, k=0, meetsthe x-axis and y-axis at

A and B respectively, and triangle APQ is inscribed in
triangle OAB with right angle at Q , where 'O" is origin.
If Pand Q lie on OB and AB respectively, and area of

. .8 . .
triangle OAB is 3 times the area of triangle APQ , then

QA

isequalto ..........

If from point P(4, 4) perpendiculars to the straight

lines 3x+4y+5=0 and y=mx+7 meetat QandR

respectively and area of triangle PQR is maximum ,
then the value of 6m isequalto...........

In variable triangle PQR , let moving point 'P' be
(h, k) and the fixed points '‘Q" and 'R" are (3, 0) and
(6, 0) respectively. If QP and RP meets the y-axis at
‘M" and 'N' respectively and QN meets OP at 'T', then
MT passes througha fixed point (p, 0) , where'| p|' is
equal to ..........

Matrix Matching Questions :
( Questions No. 15-17)

Let L :(3cos@)x+(4sinf)y =12 and L, :(4secO)x—(3cosechd)y =7 be two variable straight lines , where

3
0e(0, 2r) —{% ) ?ﬂ} Match the following columns (1) and (I1).

Column ()

(@ Minimum area (in square units) of triangle formed by

line 'L," with the co-ordinate axes is :

(b) Maximum area (in square units) of triangle formed

by line 'L," with the co-ordinate axes is :

(c) Ifline 'L, meets the co-ordinate axes at Aand B ,
then minimum length (in units) of AB s :

(d) If'L and'L,” meets at point (a , ) , then absolute

maximum value of (¢ + ) is

Column (I1)

1
(p) 14_8

(@ 5
n 7

(s) 12

) 10
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16.

17.

Straight Lines

L,ipx+qy+r=0
Consider the straight lines, L,:gx+ry+p=0

L,:rx+py+q=0.
If a =p+q+rand g=p?+q>+r®—pg—qr—rp , then match the following columns for the conditions on « ,
and the nature of set of lines L, L,and L.

Column (1) Column (I1)
@ a=0and B=0 (p) L,,L,andL,areconcurrent.
(b) a=0and B#0 (@) L,,L,andL,are identical.
() a=0and B=0 () L,,L,andL formatriangle.
(d a=0and =0 (s) L,.L,andL,represent the complete

2-dimensional x — y plane.

Let there exist exactly 'n' lines which are at a distance of 4 units from point 'A" and 1 unit from point 'B', then match
the following columns for the values of 'n' with the points 'A' and 'B'.

Column (1) Column (11)
@ A=(2,-2) and B=(6,1) (p).n=2
(b) A=(-2,5) and B=(3,1) (q) n=4
© A=(-1,-1) and B=(2,1) " n=1
d A=(5,1) and B=(2,1) () n=3
(t) n=0

]

‘e o\\
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1. (b) 2. (a) 3. (b) 4. (b) 5. (a)

6. (a) 7. (d) 8. () 9. (b) 10. (c)
11. (d) 12. (d) 13. (b) 14. (a) 15.(c)
16. (b) 17.() 18. (d) 19. () 20. (d)
21.(a, b, d) 22.(a,b, d) 23.(a, b) 24.(a,c,d) 25.(b, )
26. (b) 27. (b) 28. (a) 29. () 30. (a)

1. (d) 2. (b) 3. (b) 4. (d) 5. (c)
6. (c) 7. (b) 8. (b) 9. (b) 10. (3)
11.(5) 12.(3) 13.(8) 14.(2)
15. (@) > s 16. (@)= p 17.(@)—> s

(b)—>p (b)—>r (b)—>q

©—r (©)>s ©—p

(d—q (d—q (d)—>r
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Pair of Straight Lines

Exercise No. (1)

)

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

1. One of the angular bisector of pair of lines
a(x-1)%+2h(x-1)(y-2)+b(y-2)>=0is

7. Ifthelines y>—5xy +6x2=0 and 2y +x—-4=0 forma

triangle , then its circumcentre is given by :

2 4
@ [g , gj (b) [g , gj

X+ 2y —5 =0, then other bisector is : 2 6
¢ (© [7 , 7] (d (0,0
(@ y-2x=0 (b) y+2x=0
(€) 2x+y-4=0 (d) x-2y+3=0 8. The equation of circumcircle of the triangle formed by
2. If ax2+ 2hxy +by? + 2gx + 2fy +c =0 represents a pair the pair of lines 7x*+8xy—y? =0 and the line
of straight lines equidistant from origin , then 2x+y =1 is given by
a) f4+g% =c(bf —a
@ g =c 9 @) 5x%+5y?<18x—12y =0
b) f*—g*=c(bf2-ag?
®) g ( 9 (b) 4x2+4y2 -17x-2y =0
©) f*+g* =c(bf?+ag?) s
(d) none of these © 2x°+2y" -5x-10y =0
(d) - none of these
3. Ifthe pair of lines ax?+ 2hxy + by? + 2gx + 2fy + ¢ =0
intersects on the y-axis , then .
9. If the lines represented by (1 + K) x2—8xy + y2=0 and
(a) 2fgh=bg?+ ch? (b). bg? # ch? X2 + 2Kxy + 2y? = 0 are equally inclined with each
(c) abc = 2fgh (d). None of these other in opposite directions , then value of 'K' is :
() +1 (b) +4
4. The lines represented by 3ax? + 5xy + (a2 -2) y?=0
are perpendicular to each other for (c) +3 (d) 2
(a) two values of a. 10. Two lines represented by the equation
(b) V aeR. x2—y?—2x+1=0 are rotated about the point (1, 0),
(c) one value of a. the line making the bigger angle with the positive
(d) no values of a. direction of the x-axis being turned by 45° in
the clockwise sense and the other line being turned
5. Ifthe pair of lines ax?+ 2(a + b) xy + by?2=0 liealong by 15° in the anti-clockwise sense. The combined
the diameter of a circle and divide the circle into four equation of the pair of lines in their new positions is
sectors such that area of one of the sector is thrice the )
area of another sector , then @ V3x*—xy+2y3x—y+4/3=0
(a) 3a>-2ab +3b>=0 (b) ~/3x%—xy—24/3x+y+/3=0
(b) 3a2—10ab +3b*=0 © V3 —xy-23x+43=0
(c)3a%+2ab+3b2=0
d 3% —xy+y++/3=0
(d) 3a2 + 10ab + 30 =0 @ 3¢ -xyryys
. . . 11. If pair of lines 3x? — 2pxy - 3y?2 = 0 and
6. The area (in sg. units) of quadrilateral formed by the - -
pair of straight lines 2x> — 3xy + y2 = 0 and 5x2I—2quy—5y2h—0 z;l]re suc_h thst each pair b'S(eICtS t.he
V2= 3xy + 2X2 — Ax + 6y —16= 0 is given by : angle between the other pair , then pq is equal to :
(a) 8 (b) 16 (a) -1 (b) -5
(©)32 (d) 20 (c) -20 (d) -15
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Pair of Straight Lines

12. If the pair of angular bisectors (_)f the _Iines 19. If12x2+ Kk xy + 2y? + 11x — 5y + 2 = 0 represents a pair
y?—3xy +2x*— 4x+ 6y — 16 =0 forms atriangle with the of straight lines , then angle between the lines can be
line 3x+4y =12 , then the orthocentre of triangle is given by :
given by : 31
@ (5,8) (b) (12, 10) (a) tan™* (Ej
(c)(10,12) (d)(8,5)

_ o _ (b) tan™* [ij

13. Ifthe pair of straight line given by 2x?—3xy +y2=0 is 7
shifted to new origin (5, 6) without any rotation , then
new pair of straight lines is given by : () tan™ (@)

(@ 2x2+y?—-3xy+2x-3y+4=0. 28
(b) y>-3xy+2x2—2x-3y-4=0. ) tanl(fj
(€) y2-3xy+2x2-2x+3y-4=0. 9
(d) x*+3xy+2y?-2x+3y—-4=0. 20. If two of the lines represented by the equation
4 3 2,2 3 4 ;
=0 bisect the angles

14. If the eqution 2x2 — 3xy + y>— 4x + 6y + 32 sing =0 A +bXy+exy +dx.y *ay =0 g
represents a pair of straight lines , then possible value between the other two lines, then
of'g'is: (a)6a+5c=0 (b)b+d=0
@ o0 (b)5—ﬂ (c) b+2d=0 (dc+6a=0

3 6
11 57 Assertion R(.easoning questions :
(©) e (d) = ( Questions No. 21-25)
] L o . Following questions are assertion and reasoning type

15. If the straight lines joining the origin to the points of questions. Each of these questions contains two
intersection of x-y=k and the curve statements , Statement 1 (Assertion) and Statement 2
5x2 + 12xy — 8y? + 8x — 4y + 12 = 0_make equal angles (Reason). Each of these questions has four alternative
with x-axes , then the value of 'k’ can be : answers, only one of them is the correct answer. Select

the correct answer from the given options :
(@1 (b) -3
9 o~ (a) Both Statement 1 and Statement 2 are true and
© ©) Statement 2 is the correct explanation of Statement 1.
Multiple choice questions with MORE than ONE E)b)t gto tth Stattegn ?nt lt ?E d StateTent |2 art? trui
correct answer : ( Questions No. 16-20 ) ut Statement 2 15 not the correct explanation o
Statement 1.

16. Let area of triangle formed by the intersection of a line (c) Statement 1 is true but Statement 2 is false.
parallel to x-axis and passing through P(a, B) with (d) Statement 1 is false but Statement 2 is true.
pair of lines y* —x*—2y +2x=0 be 4a® square 21 Statement 1 : Orthocentre of triangle formed
units , then locus of pOInt 'Pis given by : by the pair of angu|ar bisectors of
(@) y-2x=1 (b) y—2x=2 2x% + 3xy+y2_—10x—7y+ 12 = 0 and the line

3x+4y-5=01is (1,2).
Cc)y+2x=3 d y+2x=1
©y @y because

17. Let all the chords of the curve 3x*—y*—2x+4y=0, Statement 2 : Angular bisectors are always
whlch subFend aright angle at_ the origin, pass through perpendicular to each other and triangle formed by
a fixed point 'P" , then "P" lie on the curves : them with any line is right angled triangle.

a) X*+y+1=0 d) y?=x+2 i
(@ y @y 22. Statement 1 : If line 3x + 4y —5 =0 meets the curve
(c) X*+y?=5 (d) xy+2=0 2x2+3y2—5=0 at Pand Q, where 'O" is origin , then

18. Let the equations of the pair of opposite sides of £POQ = 60°
parallelogrambe x2—6x+8=0 and y*-4y+3=0, because
then equations of the diagonal of parallelogram are
given by : Statement 2 : The equation 10x2 + 15y? = (3x + 4y)?
@y-x+1=0 (b)y=x+2 represents a pair of straight lines which meets at origin
©y+x+4=0 (d)x+y=5 and passes through the points P and Q.
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23

24.

. Statement 1 : Let a pair of mutually perpendicular lines
S = 0 be drawn through the origin which forms an

isosceles triangle A with the line 2x + 3y =6, then area
of A is 3 square units

because

Statement 2 : Pair of lines S = 0 is given by
5x2—24xy—-5y?=0

Statement 1 : Let the lines L, and L, be the angular
bisectors of the pair of lines ax?+2hxy +by?=0, then
the angular bisectors of L, and L, is given by
(@a-b)(x*-y?)+2hxy=0

25.

because
Statement 2 : Combined equationof L, and L, is given
byh (x2-y?) +(b-a)xy=0.

Statement1:

If 3ky?+4x2+ 2k +6) xy—-4x-(9-k\y-3=0
represents a pair of parallel lines , then value of 'k’
is 3

because

Statement 2 : The distance between the given pair of

lines is +/16/13 units.
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Pair of Straight Lines

1. () 2. (b) 3. (a) 4. (a) 5. (c)

6. (b) 7. () 8. (d) 9. (d) 10. (b)

11. (d) 12. () 13. (c) 14. (c) 15. (c)

16. (a, d) 17.(a, ¢, d) 18.(a, d) 19. (b, ¢) 20. (b, d)

21. (a) 22. (d) 23. (d) 24. (d) 25. (b)
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Chapt

Circles

Exercise No. (1)

\O OC)o

Multiple choice questions with ONE correct answer : 6. Fromany point 'P' on the circle x* +y?=9, tangents
( Questions No. 1-25) to the circle x? + y? =1 are drawn which meets
x2+y?*=9 at'A" and 'B', locus of the point of
1. Let C and C,be two concentric circles , smaller circle ;(r;tirsze Et';nis(?f tangents at "A" and 'B" to the circle
C, divides the larger circle C, into two regions of equal y'= ’
area , where radius of C, is 2 units , then length of , o (27Y ., 5 (25Y
tangent from any point 'P' on the circle C, to circle C, (@ x"+y° = - (b) x*—y* = 5
is:
a) 1unit b) 2 units 272 25\2
@ ®) (©) yz—xz{—] (@ x2+y2=[—j
() 2 units (d) 3 units 7 6
2. If tangent at any point P' on the circle X2 +y2 = 9 7. If common tangent is not possible for the curves
cuts the circle x?+y?=25 at Aand B, then in-radius X2 +y? =r? and 16X’ + 4y*= 64 , then :
of AAOB , where 'O' being the origin , is: @ rel2,4] (b) reR—(2, 4)
3
(a) > (b) % () re(4, «) (dre(2, )
4 8. If y=mx+2V1+m? , where m=0, is common
(©) 2 (@~ _ ,
3 tangent to the vcircles x*+y“ =4 and
] ) ) o N1 x2+y?—4dax+4a2-4=0,a>2, thenvalue of 'm'is:
3. Let a variable circle touches a fixed straight line and
cuts off an intercept of length 4-units;on other fixed 2 b —2
e i : o\, @ (b)
straight line which is perpendicular to the first line , a-4 Ja?—4
then locus of the centre of circle is :
(a) hyperbola. (b) parabola. (©) i+ (d) ;4
(c) straight line. (d) ellipse. a® -4 va“ -4
4. Tangents PQ and PR are drawn to the circle S I: t?e line 3X_4y:I33I cu'ts' the Cllr?l_e
(x+4)2+y2=1 from point P (4, 4), then circumcentre X*+y?+2x-2y-98=0 at 'A" and 'B" , where 'C" is
of APQRis: the centre of the circle , then in-radius of AABC is:
@ (0,1) () (©0,2) (a) 5 units (b) 3 units
(c) Lunit (d) 8 units
1
(©(0,3) (d) (E , 2) 10. If 'C, s director circle of circle 'C ", then angle
between the pairs of tangents drawn from any
point on the director circle of 'C, to 'C" is:
5. Ifacircle of radius 3 unlts_ is touching the pair of lines (@) L3 (b) L © L 0 L3
J3y? —4xy ++/3x? =0 in the I quadrant , then 4 6 3 8
length of chord of contact to the circle is : 11. If a member of family of lines ax + by +c=0 , where
J3+1 b J3+1 a+b+c=0,intersects the family of circles
a
@ 2 (b) 2 x2+y2—4x—4y + ) =0 such that the length of chord
generated is maximum , then equation of line is :
© 3(\/§+1] (@ §<\/§+1) (@ x+y=0 (b) y-x+1=0
V2 2 () y-x=0 (d) x-2y=0
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Circles

12. The centre of smallest circle which cuts the circles 19. Thecentre ofcircle C, lieson 2x—2y+9=0 and cuts
X +y?=1 and x*+y?+ 8x+8y—-33=0 orthogonally X2 +y? = 4 orthogonally , then C, passes through two
is: fixed points :

@ (2,242) (b) (242, 3) @ ¢.1)and@.3)
11
(€ (2.2 (d) (V3,2) (b) [—5 ; Ej and (-4, 4)

13. Largest circle touching the curve xy =1 at (1, 1) and (3) ©0.0) a'}dtIgS :5)
the co-ordinate axes is given by : (d) none of these
(@ x2+y?+(4+ ﬁ)x—(4+\/§)y =0. 20. The four points of intersection of lines
(b) X2 +y2— (4+~/2)x—(4+~/2)y-22 =0. (2x—y+1)(x—2y+3) =0 with co-ordinate axes lie

on a circle , then centre of circle is :
€) X+y2+2x—(4+2)y+6+2/2 =0.
(d) none of these. (a) 3 , 3 (b) _r ' Kl
4 4 4 4
14. Ifacircle of diameter 6 units is inscribed in quadrilateral
(©(2,3) (d) none of these
ABCD ,where CD=3AB, /A= Z and AB is parallel
2 21. The equation of smallest circle passing through
to CD, then area of quadrilateral ABCD is : intersectionof x +y=1 and x*+y*=9 is:
(a) 40 sq units. (b) 48 sq units. (@) x*+y*+x+y-8=0
(c) 18 sq units. (d) 50 sq units. (b) x*+y*-x-y—=8=0
C) X*+y?-x+y—-8=0

15. Let C,, C, and C; be three circles with sides of © ' y
triangle ABC as their diameter. If the radical axis of the (d)\ione of these
circles C, , C, and Cj in pairs meet at point 'R", . 22 ‘Fangents are drawn to circle X2 + y2 = 12 at the point
then 'R" is: whereitis met by x?+y2—5x+3y—-2=0 ; then point
(a) incentre of AABC . of intersection of these tangents is :

(b) circumcentre of AABC . 1 1
| @ (6 , —BJ (®) (6 , —8)
(c) centroid of AABC . 5 5
(d) orthocentre of AABC.. 18
. . . ©|=,6 (d) none of these
16. From point P, if length of tangents to circles 5
XX+y=9 ; X*+y* +4x+6y-19=0; and
2 2 _ _ _E = . D .
X'+ y*—2x—2y=5=0areequal, then point'P"is 23. Tangents drawn from the point P (1, 8) to the circle
@(@2,-1) (b (2,-2) X2 +y2—6x—4y—11=0 touch the circle at the points
©(@1,1) @) (1,-2) Aand B . The equation of the circumcircle of the triangle
PAB is:

17. Locus of foot of perpendicular from origin to chords of (@ x*+y?+4x-6y+19=0
C|rcle )-(2 + y? — 4x — 6y — 3 = 0 which subtend 90° at (b) X2+y2—4x—10y+19=0
origin is :

() x2+y*—2x+6y—-29=0
(@) 2x*+2y?-4x-6y-3=0

(d) x2+y>—6x—-4y+19=0
(b) x2+y?+4x+6y+3=0
(©) 2X2+2y2+4x+6y—3=0 24. The centre of two circles C, and C, each of unit

radius are at a distance of 6 units from each other.
(d) none of these Let P be the mid point of the line segment joining

] ) the centres of C, and C,and C be a circle touching
the circle x*+y?—6x—6y+ 14 =0 andalso touches the and C passing through P is also acommon tangent to
y-axisis: C,and C, then the radius of the circle C is:
(@) x*-6x-10y+4=0 (b) xX*-10x-6y+5=0 (a) 10 (b) 8
(c) y»—6x—-10y+14=0 (d) y>°-10x-6y+14=0 ©5 (d)6
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25

. Two circles with radii ‘a' and 'b" touch each other
externally such that ' ' is the angle between the direct

common tangents, a >b>2 , thenangle ' 9" is equal

to:
(a) sin™* (:—;Ej (b) sin™* (Z—tg]

- a+b
(c) 2sin [_bj

. _4(a-b
(d) 2sin (mJ

Multiple choice questions with MORE than ONE

correct answer : ( Questions No. 26-30)

26

27.

28.

29.

. Letcircles 'C' and 'C,' be x*+y?-2x-2y=0 and
X2+ y2 + 6x — 8y = 0 respectively. If line y = kx
intersects the circle C, and C, at point 'A" and 'B'
respectively (where A and B points are not origin) and
'S' is the set of real values of 'k', then 'S' contains :

oft
1 1
@(0.5] @31

Let a circle of unit radius lies in the first quadrant
and touches the x-axis and y-axis at 'A'" and 'B'
respectively. If a variable line through origin meets
the circle at points 'P' and 'Q" , where area of APBQ

is not maximum , then possible values of the slope of
variable line can be :

(@) v2-1 (b)1
1
© 7 d 3

If tangent of slope —% to the circle 25x2 +25y2=144

in first quadrant meets the co-ordinate axes at ‘A’ and
‘B' ,and 'O’ isthe origin, then :

(@ Incentre and orthocentre of AAOB are integral
points.

(b)

Circumcentre and centroid of AAOB are integral
points.

(c) Incentre of AAOB is irrational point.

(@

Circumcentre of AAOB is rational point.

Let a straight line through the vertex 'A" of triangle
ABC meets the side BC at the point 'D' and the

circumcircle of AABC at the point 'E'. If point 'D" is
not the circumcentre of AABC , then:

30.

1 1 4
@) — >
DA DE AE
1 1 2
(b)

DA DE~ /(DB)(DC)

(c) AE + BC > 4,/(AD)(DE))

@ Lol
BD CD BC

Let T, and T, be two tangents drawn from (0, 3) to the
circle C : x*+(y-1)?=1IfC,and C, are two
circles with centre on y-axis and touching C, externally
and having T, and T, as their pair of tangents , then :

(@ (radiusofC)) x (radiusofC,)) =1.
(b) distance between the centres of C, and C, is %
units.

(c) sumofthe area of C and C, is 10z square
units.

(d

maximum distance between the boundary of C,

and C, is ? units.

Assertion Reasoning questions :
( Questions No. 31-40)

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 : Maximum number of lines which are
at a distance of 3 units for point 'P' and 2 units from
point 'Q" are four , where 'P' and 'Q" points are
(<2,1)and (2, 4) respectively

because

Statement 2 : Two mutually external circles can have at
the most four common tangents.
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32

33.

34.

35.

36.

Circles

. Statement 1 : Let circles 'C.' and 'C," intersect at
two different points P and Q and a line passing through
P meet the circles C, and C, at A and B respectively.
If Y is the mid point of AB and QY meets the circle C,
and C, at X and Z respectively , then Y divides XZ in
theratiol:1

because

Statement 2 : if a line through point M intersects a
given circle at L and N, then (ML)(MN) is always
constant.

Statement 1 : Let point P(a, 8) be termed as

"odd point" when both « and S are odd integers.

Number of "odd points” lying on the circle
X2 +y2=2012 is zero

because

Statement 2 : if both « and S are odd, then a® + B°

isofform8k + 2, where k eW .

Let line L, = 0 is tangential to a given circle C, at
fixed point 'P'. If a variable circle touches both the
circle C and line L, , then

Statement 1 : Locus of the centre of the variable circle
is parabolic

because

Statement 2 : The locus of the centre of the variable
circle is straight line if the points of contact-with
C,and L, are same.

Letcircle'C" be x*+y?—4x=6y+ 12 =0 andaline
through point P (-1 ,4) meets the circle 'C' at two
distinct points 'A' and 'B'

Statement 1 : Sum of the distances PA and PB is not
less than 6

because
Statement2: a+b=>2,/ab fora, beR".

Statement 1 : Let three circles with centres at
A, B and C touch each other externally and 'P' is the
point of intersection of tangents to these circles at
their points of contact , then 'P' is the incentre of
triangle ABC

37.

38.

39.

40.

because

Statement 2 : AABC is always an equilateral triangle
in the given set of three circles.

Statement 1 : From an external point 'P* if tangents
PA and PB are drawn to a circle with centre at C , then
circumcentre of APAB is the mid-point of line segment
CP

because

Statement 2 : The image of orthocentre of APAB
about the line mirror 'AB’ lies on the circum-circle of
triangle PAB .

Let'C" and 'C,' be two fixed concentric circles with
C, lying inside C, . A variable circle 'C' lying inside
'C,' touches 'C" internally and 'C," externally.
Statement 1 : Locus of the centre of variable circle 'C'
is circular in nature

because

Statement 2 : Locus of the-centre of variable circle 'C'
is elliptical in nature if 'C,* and 'C,’ are not concentric.

Let A , B, C and D be four distinct points in the
X = y_plane such that the ratio of the distance of any
one of them from the point (1, 0) to the distance from

the point (-1, 0) is equal to % .
Statement 1 : Quadrilateral formed by the points
A, B, Cand D is concyclic

because

Statement 2 : There exists a unique circle which passes
through any three given points.

Statement 1 : Let a variable circle with centre 'C' always
touches the x-axis and it touches the circle x*+y?=1
externally , then locus of the centre 'C' is given by

x2—2y—-1=0,where | x| ¢1
because

Statement 2 : Parabolic curve is the locus of a point
which is always equidistant from a fixed point 'F' and a
fixed line 'D* , where 'F' doesn't lie on the line 'D".
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Exercise No. (2)

\ 0%,

Comprehension based Multiple choice questions
with ONE correct answer :

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

A circle C of radius 1 is inscribed in an equilateral
triangle PQR. The points of contact of C with the sides
PQ,QR,RPare D, E, Frespectively. The line PQ is

given by the equation /3x + y—6=0 and the point
(33 3
Dis { 5

on the same side of the line PC , then answer the
following questions..

2} If the origin and the centre of C are

1. The equation of circle C is :

@ (x-243) +(y-1?=1
(b) (x—2«/§)2+(y+%) =1
© (x—\/§)2+(y+1)2:1
@ (x—3) +(y-1? =1

2. Points E and F are given by :

(){£ EJ (v lo) <b>{f 1] (¥3.9)

(2B

3. Equations of the sides QR , RP are:

x+1,y :—ix—l

(a) yzﬁ \/§
0) y=%x,y:o
V3 V3

=—X+1,y=—-x-1
© vy , Xrly=-=
(d) y=+3x,y=0

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

Let tangents PA and PB be drawn to the circle
(x+3)2+ (y—4)?> =1 from a variable point 'P' on the

curve y=sinx. Ifthe locus of circumcentre of triangle
PAB is given by the curve y = f (x) , then answer the
following questions :

I set S={y:y=[f(x)], xeR}, where []

represents the greatest integer function , then total
number of elements in set 'S" is/ are :

@3 (b) 1
(©2 (d4

. Let g(x)=/12|f(x)—2|+(61—8)‘ f(%+xj—2‘ ,

where the fundamental period of g (x) is % then the

values of 4 canbe :
(@2or3 (b)20r6
(c)2or4 (d)3or6

.. Total number of integral solutions for the equation

f(x)—e X' =0 is/are:
@1 (b)0
©2 ()4

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

Let circle 'C' of unit radius touches the y-axis
at point A and centre Q of the circle lies in the 1™
quadrant. The tangent from origin 'O" to the circle
touches it at 'T' and point 'P' lies on it such that
AOAP s right angled at 'A'. If the semi-perimeter of
AOAP is 4 units, then answer the following questions.

. Length of QP is equal to :

3 3
(@) " (b) 2

4 5
(©) 3 (d) 3

. Equation of circle 'C' is:

@6 g-3r=1 00 (y-3) -1

©(x+1pP+(y-2?=1 (d)(x+1)*+(y-4)*=1

. Ifcircle x2+ (y—2)?=2 meets the circle 'C' at 'M' and

N’ , then length of MN is equal to :

3
@2 o1 ©, O
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10.

11.

12.

18.

Circles

Comprehension passage (4)
( Questions No. 10-12)

Let line 'L' meets the circle x?+y2=25 at the points
‘A" and 'B' , where PA = PB = 8 and point 'P' is
(3, 4) . If the family of circles passing through Aand B
is represented by C_, then answer the following
questions :

If a member of C_ passes through the point
(-4 ,—-4), then its equation is given by :

(@ x2+y2—2x-4y-56=0
(b) 3x2+3y?+3x+4y-68=0
() 2x2+2y*+5x—-6y—-68=0
(d) x2+y2+3x—-4y-12=0

If a member of C_ is having minimum area , then its
radius is given by :

@5 o) 2

©Z @2

If tangents drawn at A and B to the member of C_
having centre at 'P' meets at point Q , then coordi-
nates of 'Q" is given by :

@) (-4.-3).
©) (-5.-2).

(b) (-3, -4).
(d)(-3.3).

Questions with Integral Answer :
( Questions No. 13-17)

13.

14.

15.

16.

17.

Let 'C_" represents the family of circles passing through
the points A(6, 5) and B(3, 7). If the common chords
of circle x*+y>—4x—-6y-3=0 and'C_' passes

through a fixed point P(a, ), then value of

Joa+3p isequalto..........

Let tangents PA and PB be drawn from point P(6 , 8)
to the circle x* + y>= r2 If area of triangle PAB is
maximum, thenradius 'r' isequalto ..........

Let three circles C, , C, and C, withradii 3, 4 and 5
respectively touch each other externally at point P, ,

P,and P, . Ifcircle 'C' is the circumcircle of ARP,P, ,
PP, |
then value of < —~%—' isequal to ..........
2sinP,

Let circle 'C' passes through the point P(1 , — 1)
and is orthogonal to_the circle which is having
(-2, 3) and (0, =1)as the-diametric ends. If tangent
at'P' tothecircle 'C'is 2x+ 3y +1 =0 and the length
of x-intercept for-is'I' units , then value of [ 1], where
[.] represents the greatest integer function, is equal to

Let square ABCD be inscribed in the circle
2x%+2y? —12x—8y+25=0 and the variable points
P, Q,Rand S lie on the sides AB , BC, CD and DA

respectively. If o , f, ¥ and § denote the length of
sides of quadrilateral PQRS , then minimum value of

a’+ B +y*+5%isequalto ..........

Matrix Matching Questions :
( Questions No. 18-21)

Let curves C and C, be the circumscribing and inscribing circles respectively for the quadrilateral ABCD , where the

vertex points A, B, C and D in order are given by (2, 1), (3,1), (3, 2) and (2, 2) . Match the following

columns (1) and (I1).

Column (1)

(@ Area (in square units) of 'C," is

(b) Area (in square units) of the director circle of 'C" is

(c) Awrea (in square units) of 'C" is

(d) Area (in square units) of incircle of AABC is

Column (I1)

P %(3+ 2\/5)
T

(@ 7
T

" 3

) %(3—2@)
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19. Match the following columns (1) and (11).

Column (1)

(@ Family of circles touching xy =4 at point (2, 2)

(b) Family of circles touching x> +y2=5 at (2, 1)
(c) Family of circles touching 2x+y-5=0 at(2, 1)

(d) Family of circles touching x2+y2+2x+2y—-16=0
at(2,2)

Column (I1)

(P) X*+y>—4x-2y+5+A(x*+y*-5)=0
A#-1

(@ (x=2)+(y-2)*+ A(x+y-4)=0. 2 eR.

(N (x=2)+(y-1)+ 1 (2x+y-5)=0. 1eR

(5) (x—2)2+(y—2)+ A((x+D) +(y+1)* ~18)=0
A=-1

20. If 'a' and 'b' satisfy the condition 12a?—-4b?+8a+ 1 =0 and the line ax + by + 1 =0 is tangential to a fixed circle

'‘C' , then match the following columns (1) and (11).

Column (1)

(@ If x2+y2+2x+4y—-k=0 intersects circle'C'
orthogonally , then value of k is

(b) If x2+y2=12 intersects the circle'C'atPand Q,
then length PQ is

(c) IfOA and OB are tangents to circle 'C', where
'‘O' is origin, and 'r' is in-radius of AOAB
then value of (20)" is

(d) Ifline (y+2)=m (x + 1) meets the circle 'C' at ‘M’
and 'N' for some real value of m ,then length MN
can be :

Column (I1)

() V12

(9.3

(n 20

(s) 10

e o\\
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Circles
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1. (c) 2. (d) 3. (a) 4. (b) 5. (c)
6. (a) 7. ©) 8. (b) 9. (b) 10. (¢)
11. (¢) 12. () 13. (d) 14. (b) 15. (d)
16.(c) 17.(a) 18. (d) 19. (b) 20. (b)
21. (b) 22.(a) 23. (b) 24. (b) 25, (d)
26.(a, c) 27.@,b,d) 28.(a, d) 20.(a,b, ¢, d) 30.(a, b, d)
31. (d) 32. (@) 33. (a) 34. (b) 35. (a)
36.(c) 37.(b) 38. (b) 39.(0) 40. (d)
1. () 2. (d) 3. (b) 4:(0) 5. (c)
6. (b) 7. (d) 8. () 9. (a) 10. (b)
11. () 12. (b) 13.(5) 14.(5) 15.(5)
16.(4) 17.(2)
18. (@) q 19.(3) > q, s 20. (@) 1

(b)—>r (b)—>p,r (b)—>p

©—r ©—p.r ©—r

(d)—s (d—aq,s (d—>p.q,s
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Parabola

Exercise No. (1)

o

Multiple choice questions with ONE correct answer :

( Questions No. 1-20 ) 6. In angle between the pair of tangents drawn from a
point 'P' to the parabola y? = 4ax is r , then locus of
1. If straight line y = mx + c is tangential to parabola 4
) . point ‘P is :
y- =16(x+4), then exhaustive set of values of 'c' )
is given by (a) parabola. (b) line.
(a) RI(—4 , 4) (b) R/(-8 , 8) (c) hyperbola. (d) ellipse.
(c) R/(-12,12) (d) R/[-4, 4] 7. From a point 'P* if common tangents are drawn to
circle xX2+y?=8 and parabola y?= 16x, then the area
2. Minimum distance between the parabolic curves (in sg. units) of quadrilateral formed by the common
9 9 . tangents, the chords.of contact of circle and parabola
y=x"+4 and x=y“+4 is is given by :
15 15 (a)60 (b) 30
@ ®) =
42 ()45 (d) 50
15 15 .
(c) T (d) m 8. Let P(h k) lies on the curve f(x) =x—x?, such that
2 he (0,1 , where'O" and ‘A" are (0, 0) and (1, 0)
3. Locus of the point of intersection of tangents to respectively , then maximum area of APOA is:
parabola y2 = 4(x + 1) and y? = 8(x.+ 2) which are 1 ) 1 _
perpendicular to each other is given by : (a) g Sq- units. (b) 25 units.
@x-2=0 (b)x+2=0 1 1
()x+3=0 (d) x—3=0 (© 3 sg. units. (d) 6 Q. units.
9. Ifcurves C,: x2+y?=5 and C,: y2—4x =0 intersect
4. If (3t , -6t | represents the feet of normals to the 1 2
( ! ') P at 'P' and 'Q' and tangents to curve 'C' and 'C,' at
3 (1 '‘P' and 'Q" intersect the x-axis at R and S
parabola y?=12x from (1, 2), then Z[—J is equal respectively , then ratio of area of APQR and APQS
=N is :
to: @1:2 (0)1:3
(a) 6 (b) _% (c)2:3 d1:4
3 10. Iftangent at P(2, 4) to parabola y?> = 8x meets the
() > (d)-3 curve y2=8x+5 atQ and R, then mid-point of QR
is:
5. Ifchords of contact of the pair of tangents drawn from @(2.4) ®)#.2)
each point on the line y = 2x + 3 to the curve (©) (7,9 d)(2,5)
2__ = i
?; . 8x =0 are concurrent, then the point of concurrency 11 If two parabola y2 = 4ax and y? = 4c (x — b) can-not
' have common normal other than x-axis , then :
3
2 @)~ () —
3 2 b c
@(32) @ (2] LI 2
2 3 © arc @ a+h
[161] Mathematics for JEE-2013

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

Author - Er. L.K.Sharma



Parabola

12. If y—+/3x+3=0 cuts the parabola 2+ x=y? at A 18. Normals PO, PA and PB are drawn to parabola y*= 4x
f . from P (h, 0), where 'O"is originand ~/AOB =90°,
and B , where P E( 3’0) ; then PA.PB is then area of quadrilateral OAPB is :
4 4 a) 12 sg. units b) 24 sg. units
@ ~(2++3) (b) =(2-3) (#) 1259, (b) 24 5q. uni
3 3 (c) 6 sg. units (d) 18 sq. units
(©) ﬂ (d) None of these 19. If normals at the end of a variable chord 'PQ" of the
S parabola y? = 4y + 2x are perpendicular to each other ,
then locus of the point of intersection of the tangents
13. If y2=4a(x— a ) and x2=4a (y- B ) always touch at 'P' and 'Q" is given by :
one another , @ and S being both varying , then (@)5x+2=0 (b) x-y+3=0
locus of point of contact is : (c)2x+5=0 (d)5y-2=0
() xy =4a’ (b) xy=4a ) ) )
© xy=a (d) xy=a/2 20. The focal chord to y- =16x is tangent to the circle
(x—6)2+y? =2 , then the possible values of the
14. The locus of the vertex points of the family of - .
slope of this chord , are :
32 2
parabolic curve y = 2 +%—2a , where 'a’ is (@) {-1.1} (b) {-2. 2}
the parameter , is given by : ©{-2,1/2} () {2,-1/2}
105 3
@ X ="r B X=3 Multiple choice questions with MORE than ONE
correct answer : ( Questions No. 21-25)
55 201
© xy=— (d) xy=—— _
8 10 21. Let PQ bea chord of the parabola y2=4x and circle
on PQ as diameter passes through the vertex 'V' of
15. A parabola has its vertex and focus in_I* quadrant the parabola. If the area of APVQ is 20 square unit
and axis along the line y = x , if the distances of the . . vy )
5 7 then the possible co-ordinates for 'P' canbe :
vertex and focus from the origin-are /2" and. 2+/2
. OB (@) 2,-1) 0 (1,-2)
respectively , then equation-of parabola is :
(c)(16,8) (d) (16, 8)
@) (x+y)=x-y+2
—_— 2 = -
(B) (x=y)*=x+y-2 22. Let aeR"and the curves x? = 4a (y - b) and
(€) (x-y)=8(x+y-2) y> — x2 = a2 intersect each other at four distinct
(d) (x+y)2=8 (x—y + 2) points , then the values of 'b' may lie in the interval :
(a) (-2a,-a) (b) (a, %)
16. If 6 e{—ﬁ , ﬁ} , then maximum length of
2 2 (c)(-a,a) (d) (0,a)
latus rectum of parabola whose focus is
(asin20, acos20)and directrixis y-a=0,is: 23. Let any point 'P' lies on the parabola y? = 8x.
(@) 2a (b) 4a If tangent and normal is drawn to parabola at
1 point 'P' which intersects the x-axis at 'T' and 'N'
(c)8a (d) -a respectively , then locus of the centroid of triangle
2 PTN is parabolic curve for which :
. (4
C(x (a) vertex s (— , O)
17. Locus of all pointsonthe curve y?=4a| X +asin (Ej 3
at which the tangent is parallel to x-axis is : (b) the equation of directrix is 3x - 2= 0
(a) straight line. (b) circle. (c) focusis (2, 0)
(c) parabola. (d) hyperbola. (d) equation of latus rectumis 2x—3=0
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24

25.

. Let a moving parabola with length of latus rectum
8 units touches a fixed equal parabola , where the axes
of moving parabola and fixed parabola being parallel.
If the locus of the vertex of moving parabolic curve is
conic 'S' , then:

(a) eccentricity of 'S" is 1.

(b) length of latus rectum of 'S" is 16 units.

(c) eccentricity of 'S' is /2.

(d) length of latus rectum of 'S" is 32 units.

Let normals drawn at points A, B (0, 0) and C to the
parabola y? = 4x be concurrent at point P (3, 0). If

tangentsdrawnat 'A' and 'C' to the parabola intersects
at point 'D' , then :

(a) area of AABC is 2 square units.
(b) quadrilateral PABC is cyclic.

(c) circumcentre of AABC lies outside the triangle.
(d) quadrilateral ADCP is cyclic.

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 : Ifthe curve C, is given parametrically by
the equations x =sin’t+2 andy =1+ 2 sint for all real
values of 't' , then it represents the parabolic curve
y2—-2y-4x+9=0

27.

28.

29.

30.

because

Statement 2 : The point (2 +sin*t, 1 +2sint) lieson
the curve (y — 1)? = 4 (x — 2) for all real values of 't".

Statement 1 : Let tangents be drawnto y?=4 ax from
a variable point 'P' moving on x + a =0, then the
locus of foot of perpendicular drawn from 'P' on the
chord of contact is given by y?+ (x—a)?=0

because

Statement 2 : The intercept made by any tangent with
finile non-zero slope of the parabola between the
directrix and point of tangency always subtends a right
angle at focus.

Statement 1 : If normal drawn at any point 'P' on the
parabola y? = 4ax meets the curve again at 'Q", then
the least distance of Q from the axis of parabola

is 4+/2a
because
Statement 2 : If the normal at 't' point meets the curve

againat't," point,, then t, = (—t—%) and | t,|>2v/2.

Statement 1 : Let perpendicular tangents of the conic

y24+8x—4y—4=0 intersects each other at point
(a, B) ,then'o "mustbe3and SR

because

Statement 2 : Locus of the point of intersection of
perpendicular tangents to a parabolic curve is the
directrix of curve.

Statement 1 : Let a normal chord PQ be drawn for
parabola y? = 4x with point 'P' being (4, 4). Circle
described with PQ as diameter passes through the
focusF (1, 0)

because

Statement 2 : normal chord PQ subtends an angle of
tan™t (5) at origin.

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

[163]

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




Parabola

Exercise No. (2)

\O OOo

Comprehension based Multiple choice questions 4. Which one of the following inequality is correct.

with ONE correct answer :

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

Let the locus of the circumcentre of a variable triangle
having sides x=0 , y—2=0and Ix+my-1=0,
where (I, m) lieson 2y2—x=0, becurve 'C' , then
answer the following questions.

1. Curve 'C" is symmetric about the line :
(@2y+3=0 (b)2y-3=0
(c)2x+3=0 (d)2x-3=0

2. Length of smallest focal chord of curve 'C' is:

(a) 2 units (b) %unit
(c) Lunit (d) % unit

3. Frompoint 'P' if perpendicular pair of tangents can be
drawn to the curve 'C', then 'P' can be :

1 3
@ (‘Z’ 4j (b) (—1, Ej
1 3
© (—5, 3] ) (‘E* zj

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

Let C,: y=x*+2ax+band C,: y=cx*+2dx+1 be
two parabolic curves having vertex points at ‘A" and
‘B' respectively. If the projection of 'A" and 'B' onthe

x-axis is A" and B' respectively , as shown in the 7

figure (1) , and AA' = BB', OA' = OB', where 'O" is
origin , then answer the following questions.

Ay

4 /4\Curve (@)
. ¥Curve C

A

=
e
o
<
=

figure (1)

N B , 8,

@b>1 (b)ac<0
(c)cd<0 (d)d*#0
. If b and c are non-zero real numbers , then value of
a%isequal to :
bd bd?
(@ — d) —-
c c
bd? cd
c) — d) —
(c) - (d) b?

. Infigure (1), if ZA'AB'+ ZB'BA'=180° , then which

one of the following equality holds true :
(@) (5d° —c)(5a* +b) =1

(b) (5a% —b)(5d%=c)=16ad

(c) (5a2=h)(5d? —c) =16a%d?

(d) (5a® —b)(5d? +c) = 4bd

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

Let parabolic curves 'C.' and 'C,’ be given by
y+x2+2=0 and y>+x+2=0 respectively. Curve
'C' represents a circle with centre at 'C', where OP
and OQ are tangents from origin 'O’ to the circle 'C'. If
circle 'C' touches both the parabolic curves C, , C, ,
and have minimum area , then answer the following
questions.

. Equation of circle 'C' is :

(@) 4x2+4y?+33(x+y)+19=0
(b) x2+y?+11(x+y)+10=0

(€) 4(2+y?)+11(x+3y)+9=0
(d) 4(x*+y?)+11(x+y)+9=0

Avrea (in square units ) of quadrilateral OPC Q is given
by :

21 21
X NN
42 21
Vs NN
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9. A common tangent to the parabolic curves 'C/' and ~ 14. Letatangent be drawn to parabola y*—2y—4x+5=0
'C.' can be given by : at any point on it. If the tangent meets the
, g y int ‘P’ it. If th h
_ directrix at 'Q" and the moving point ‘M" , divides QP
EE)) j‘fi:g:;:g externally in the ratio 1 : 2, then locus of 'M' passes
(C)4x+8y+7=0 through (—a , 0) . The value of 'a " isequalto ..........
(d)8x+4y+5=0
. 15. Let the parabola y = ax? + 2x + 3 touches the line
Comprehension passage (4) x+y-2=0 atpoint 'P'. Ifaline through 'P', parallel
(Questions No. 10-12) to x-axis, is drawn to meet y+1=|x| at 'Q" and 'R’
Let variable parabolic curves be drawn through the and the area of AOQR (where 'O" is origin) is "A’
fixed diametric ends (0, r) and (O, — r) of the circle 9A
X2+ y2=r? such that the directrix of variable parabolic square units , then value of ETH isequalto ..........
curves always touch the circle x2+y?=R?. If the path
traced by the focus of the variable parabolic curves is
represented by a conic section of eccentricity ‘e' , .
then answer the following questions. 16. Let the tangent at point P(2, 4) to the parabola y?=8x
meets the parabola y2=8x +5 at'A"and 'B'. If the
10. If R? e (r? , 2r?) , then eccentricity 'e’ may be equal midpoint of AB is point (o, f) , then (2a-p) is
to: equalto..........
@ V7
(b) sin4 17. Let PQ be the ‘normal chord for the parabola
() sin1 y?—4x—2y+9=0. If PQ subtends an angle of 90° at
the vertex of the parabola , then square of slope of the
(d) cos2 normal chord isequal to ..........
11. 1fr2—2R%>0, then 'e' may be equal to :
18. Let all the sides (or the extension of sides) of on
(@)tan3
equilateral triangle ABC touch the parabola y?—4x=0.
r If the vertices of AABC lie onthe curve 'C' and curve
(b) cosec
4 'C' passes through the point P(1, k) , where 'P' lies
3 above the x-axis , then value of 'k' isequalto .........
(c) sec ry
(d) cos 3 19. Let tangent and normal drawn to parabola at point
12 1f % < (R? , 2R?) , then ‘e may be equal to : P(2t?, 4t) , t =0 , meets the axis of parabola at
' ' ' ' points 'Q" and 'R' respectively. If rectangle PQRS
1 is completed , then locus of vertex 'S' of the rectangle
@) 2 is given by curve 'C'. Total number of integral points
inside the region of curve 'C" in the first quadrant is
(b) sec 3 equalto .........
8
© 2 20. Let 'P' and 'Q' be the end points of the latus rectum
T of parabolic curve y?—4y + 8x—28 =0 and point 'R’
(d) sec— liesonthecircle x2+y?2—4x—4y+7=0.If PR+RQ
8 is minimum , then maximum number of locations for
point 'R" is/are..........
Questions with Integral Answer :
( Questions No. 13-20)
13. Let three normals be drawn from point 'P" with slopes
o, B and y to the parabola y? = 4x. If locus of 'P'
with the condition a8 =k is a part of the parabolic
curve y2—4x =0, then value of 'k’ isequalto ..........
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Parabola

Matrix Matching Questions :
( Questions No. 21-23)

21. LetpointsP(-6,4),Q (-2,0),R(2,4)and S (-2, 8) form a quadrilateral PQRS and a parabolic curve 'C" with axis of
symmetry along y—4=0 passes through P, Q and S . With reference to curve 'C' , match the following

columns I and I1.

Column (1) Column (I1)
(@ Length of latus rectum of curve 'C' | is : (p) 8.
(b) Length of double ordinate of curve 'C" which () %

subtends an angle of 90° at the vertex of curve is :

(c) If 'F'" isfocus of curve 'C' and 'r' is the in-radius n 4.
of AQFS , then value of 3r is equal to :

(d) Circum-radius of AQFS is: (s) 1741

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

(@) Parabolic curve y =x2+ 5x + 4 meets the x-axis at (p). =1
‘A" and 'B'. Length of tangent from origin to the
circle passing through 'A' and 'B' isequal to :

(b) Point P(a , —2) lies in the exterior region of both (g1
the parabolic curves y?=| x|. If'P' is integral point ,
then 'a' can be equal to :

(c) FrompointP (9, -6), iftwo normals of slope m, and n 2
m, are drawn to parabola. y> =4x , then m,m, is equal to

(d) If two distinct chords through the point (a, 2a) of a (s) 3
parabola y? = 4ax are bisected by the line x +y =1,
then the length of latus rectum can be equal to : ) -2

23. Let the tangents from P(a , B) to the parabolic curve x2—2x+8y—15=0 be PA and PB , where the chord of contact

is AB. Match the possible nature of triangle PAB (in column II) with the conditions on @ and £ (in column I).

Column () Column (I1)
(@ Ifa=1;p=5,then APAB maybe: (p) Right-angled triangle.
(b) If aeR ; Bp=4,then APAB may be: (g) Acute-angled triangle.
(©) If a®>-2a+8B>15; B <4 , then APAB may be: (r) Obtuse-angled triangle.
(d) f a®-2a+88>15; >4 ,then APAB may be: (s) Scalene triangle.
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1. (b) 2. (d) 3. (0) 4. (b) 5. ()

6. () 7. (a) 8. (a) 9. (a) 10. (a)

11. (b) 12. (a) 13. (a) 14. (a) 15. (c)

16. (b) 17.(c) 18. (b) 19.(c) 20. (a)
21.(b,c) 22.(a, b) 23.(a, b, c) 24.(a, b) 25.(a, ¢, d)
26. (d) 27.(a) 28. () 29. (a) 30. (b)

1. (b) 2. (c) 3. (c) 4. (b) 5. (c)
6. (c) 7. (d) 8. (d) 9. (a) 10. (c)
11. (c) 12.(d) 13.(2) 14.(5) 15.(8)
16.(0) 17.(2) 18.(4) 19.(9) 20.(2)
21. (@ > 22.(a) > r 23.(a)>q
(b) > p ()>p,q.r,s;t  ()>p,s
©)—>r ©)—>r c)—>r,s
(d—q (d—q,r,s (d—aq,s
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Chapt

Ellipse

Exercise No. (1)

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

_ox2 oy
1. Atangent to the ellipse —+-2-=
a’® b’
the tangents at the extremities of the major axis at 'P'
and 'Q' , thencircle on PQ as diameter always passes
through :

1 is intersected by

(a) one fixed point
(b) two fixed points
(c) four fixed points
(d) three fixed points

2 2

2. A variable tangent of ellipse X_2+E)/_2 =1 meets the
a

co-ordinate axes at A and B , then minimum area

(in sg. units) of circumcircle of AAOB , 'O" being the
origin , is given by :

@ 5 (@-b)*. (b) (a2 +b?).
T2 12 T 2
(©) Z(a +b). (d) Z(a+b) )

3. Let P(x,y) beany point onellipse 9x2+ 25y?=225,
if 'F' and 'F," are the focal points of ellipse , then

perimeter of AF,PF, is:
(@10 (b) 18
(c)25 (d)30
4. The chords of contact of tangents to curve
x2+8y?=8 fromany point on its director circle intersect

the director circle at 'C' and 'D' , then locus of the
point of intersection of tangents to circle at 'C' and

D' is:
(a) 16x*+y?=81. (b) 64x2 +y?=243.
(c) 64x2+y2=16. (d) None of these.

5. If normal at an end of latus rectum of an ellipse
passes through one extremity of minor axis , then
eccentricity 'e' satisfy :

@e*+e?-1=0 (b)e?+e-5=0
(c)e*=5/2 (d)e*-e?+1=0

6. If tangent is drawn at 'g' point to the ellipse

X2 +27y? =27 , where 0 e (0 , %) , then value of

'@"' such that sum of intercepts on axes made by this
tangent is minimum , is :

Va v
@ % ®) 7>

© 5 @75

. The length of latus rectum of an ellipse is one third of

the major axis/, then eccentricity of ellipse is equal to :
2 2
a).— b) .|=
(a) 3 (0) 3

1 1
(©) Nl (d) N

. Minimum distance between the ellipse x2+2y? =6

and the line x+y—-7=0 isequal to :

@) 4v2 (b) 242
(©) V5 (d) v10

. The line passing through the extremity A of the major

axis and extremity B of the minor axis of the ellipse
X2+ 9y? =9 meets its auxiliary circle at the point M.
Then the area of the triangle with vertices at A, M and
the origin O is equal to :

31 . 29 .
a) — Sq. units b) — sq. unit
()1Oqu1 ()1Oqu1

21 27
€) — sQ. unit d) — sq. units
(©) 15 5 () Z5 s

10. The normal at a point P on the ellipse x2 + 4y? = 16

meets the x-axis at Q. If M is the mid point of the line
segment PQ , then the locus of M intersects the latus
rectums of the given ellipse at the points

SSRGS

2 4

o268+ © (ﬂ A imJ

7
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11

12.

13.

14.

15.

16.

Ellipse

2 2

. Maximum length of chord of ellipse X_2+Z_2:1 ,
a

a> b, such that eccentric angles of the extremities of

chord differ by % is :

(@) av2 (b) by/2
b
() aby/2 @
If an ellipse with major and minor axes of length

10v/3 and 10 units respectively slides along the
co-ordinate axes in the first quadrant , then length of
the arc which is formed by the locus of centre of ellipse
is given by :

5
(a) 107 (b) =
4
5r 3r
hiadl d) ==
© 5 @
Area of ellipse for which focal points are (3, 0) and

(=3, 0) and point (4, 1) lying on it , is given by :

(a) 187 sq. units (b) 927 sq. units

(c) V243 z sq. units (d) NTY: Sg. units

Let tangents drawn from point 'P' to the ellipse

x? +4y? =36 meets the co-ordinate axes at concylic
points , then locus of point 'P' is given by

(@) x2—-y?2=27 (b) x2+y2=27
(c) x*-y?=16 (d) x*+y2=16
Let the common tangent in I** quadrant to the circle

x> +y? =16 and 4x* +25y> =100 meet the axes at
Aand B, then area of AAOB , where O is origin , is :

14 28
a) — b) —
9% ©%
20
c) = d) none of these
© 7 (d)
) 2 y?
Let ellipse —+->-=1, wherea> b, be centered at
a’? b?

'‘O" and having AB and CD as its major and minor
axis respectively. If one of the focus of ellipse is 'F,",
the in-radius of triangle DOF, is lunit and
OF, = 6 units , then director circle of ellipse is
given by :

(@) x2+y2=100
(c) x2+y2=50

(b) x2+y*=97/2
(d) x>+y?=105/2

17.

18.

19.

20.

Let normals be drawn to the ellipse x?+2y?>=2 from
point (2 , 3) , then the co-normal points lie on the
curve :

(@) xy+3x-4y=0
(c) 3x+4y—-xy=0

(b) 2xy—-3x+4y=0
(d) 4xy +4x-3y=0

Let'A" be the centre of ellipse 5x%+ 5y?+ 6xy—8=0
and 'P' , 'Q' points lie on the ellipse such that AP
and AQ distances are maximum and minimum
respectively , then AP + AQ isequal to :

@2 (b) 4
(©3 (d)5
Let 'AB' be the variable chord of the ellipse

x2+2y?=2 and ZAOB :% , where 'O' is origin,

OA% +0B? | _

n W is equal to :
2 3
@3 ® .
3 5
—. d) —.
o @

Let normal to the ellipse 4x% + 5y? = 20 at point
P(6) touches the parabola y? = 4x , then tan@ is

equal to :
(a) £2 (b) +3

(©) +1 (d) +4

Multiple choice questions with MORE than ONE

correct answer : ( Questions No. 21-25)

21.

Let circle 'C' with centre (1, 0) be inscribed in the

ellipse x*> +4y® =16 and the area of circle 'C' is
maximum , then

(@ equation of director circle of 'C' is given by
9(x—1)? +9y? =121

(b) equation of director circle of 'C' is given by
3(x-1)? +3y? =22

(c) areaofcircle 'C' is llT” Sg. units.

(d) circle 'C’
9(x—1)% + 25y =121

is auxiliary circle for the ellipse
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22.

23.

24.

25.

Let one of the focus point of ellipse —+Z—2=1
a

be at F(4,0) and its intersection point with

positive y-axis be 'B' . If the centre of ellipse is 'C'

and circum-radius of ACFB is 2.5 units , then

which of the following statements are incorrect :

(@) equation of director circle of ellipse is X2+ y?=34.

(b) area of ellipse is 20z square units.

(c) director circle of auxiliary circle of the ellipse is
X2 +y2=50.

(d) length of latus rectum of ellipse is 4 units.

Let ellipse E, : x* + 4y> = 4 is inscribed in a
rectangle aligned with co-ordinate axes , which in turn
is inscribed in another ellipse E, that passes through
the point (4, 0). With reference to ellipse E, and E,
which of the following statements are true :

(@ If point (a, B) lies in between the boundary

of the director circle of E, and E, , then
15<3a? +38% <52.
(b) Ifpoint (2c , &) lies outside the ellipse E, , then
aeR-[-1,1].
(c) Total number of integral points inside the ellipse
E, are four.
(d) Ifpoint (2cr , ) lies inside the ellipse. E, , then
11
ac|——,—
23
X2 y2
Let point 'P' lies on the ellipse — +-— =1 and normal
25 16

to ellipse at 'P' meets the co-ordinate axes at A and B.
If 'O" is the origin and M is the foot of perpendicular
from origin to AB , then

(@ maximumarea of AAOB is 2.025 square units.
(b) maximum value of OM is 2 units.
() maximum value of OM is 1 unit.

81
(d) maximum area of AAOB is 20 square. units.

Let variable point 'P' lies on the curve y = x? and
PA , PB are tangents to the ellipse x? + 3y? = 9.

If ZAPB is an acute angle ,
point 'P* can be given by :

then x co-ordinate of

@) e+— (b) V2 +T
3 9
(c) EIn 2 (d) tan (Ej

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

26.

27.

28.

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 normals which

2 2

can be drawn-to the ellipse X Y _1 from

169 25
point (0, 6).are three.

because
Statement 2 : Maximum number of normals which can

be drawn to any given ellipse from a point are four.

2 2

Let any point 'P" lies on the ellipse x_+y_ =1 and
16 12

PM; , PM, are the distances of 'P' from x—-8=0
and x+8=0 respectively.

Statement 1 : For point 'P' maximum value of
(PM,) (PM,) cannot exceed 64 square units

because

Statement 2 : Area of APFF, , where F, and F, are

foci of ellipse , can't exceed 43 square units.

Let C, and C, be two ellipse which are given by
X2+ 4y? =4 and x2+ 2y?= 6 respectively and any
tangent to curve C, meets the curve C, at A and B.

Statement 1 : If tangents drawn to curve C, at points
A and B meet at point P, then ZAPB :%
because

Satement 2: Locus of point 'P' is the director circle
of curve 'C,'.
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Ellipse

29. Statement 1 : Let 'L' be variable line which is 30. Statement 1 : If point 'P' lies on a given ellipse with

tangential to fixed ellipse with foci F, and F, , then fociat F, and F, , then perimeter of APF,F, is constant
locus of the foot of perpendicular from foci to line 'L

is the auxiliary circle of ellipse because

because Statement 2 : Perimeter of the ellipse is given by

Statement 2 : Product of the length of perpendiculars
fromfoci F and F, to the line 'L" is always the square
of semi-minor axis of ellipse.

{21(F1F2)(1+\/1—e2)} units , where ‘e' is the
e

eccentricity of ellipse .
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Exercise No. (2)

O
O 5,
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Comprehension based Multiple choice questions 6. If 'O’ is origin and the area of AOPQ s 2 square
with ONE correct answer : units , then value of 'k' is
2 2
@ 7= (b) =
Comprehension passage (1) V3 V5
(Questions No. 1-3) 5 J5
© \ﬁ (d) —-
Let tangent at any point on the curve E, : 4x*+ 9y*= 36 4 4
meets the curve E, :10x* +15y* =150 at P and Q. If Comprehension passage (3)
tangents drawn at P and Q to curve E, meets at point ( Questions No. 7-9)
‘R" and locus of 'R" is given by the curve 'C ' then Let L:iy-mx=0and L :y—mx=0 bethe
1 1 1 1 2" 2
answer the following questions. variable lines for which m.m, is negative , and
1L £ point f hich dicular t N lines L, and L, are tangential to the variable
- Cocus ot poin ronIW\{ lICh perpendicular tangents can ellipse 'E" at the points T. and T, respectively. If the
be drawn to curve 'C " is : ) ) ) ! z
2 \2=5Q b) X2+ V2= 60 ellipse 'E' is rotating about the point (a, 0) and
(&) X*+y*= (b) X4y = initially ~ its  equation is  given by
(©)y-8=0 (d) 2y-9=0 b?(x—a)? +a’y%=(ab)> -, where aeR", then
2. Positive slope of the common tangent to curve 'C' answer the following-questions.
and 2x?+3y?2=60 is:
1 7. If.a'=10 and the angle £T,0T, is constant for all the
a) 1 (b) — L\ . N o~
( 3 positions of variable ellipse 'E' , where 'O" is origin ,
then the ‘ordered pair (a , b) can be given by :
© 3 (@) 2-43 @ (1.3 6)4,6)
3. Iffromany point ‘A" onthe line 2x + 3y =30 _tangents (©)(8.6) (d)(12,6)
AB and AC are drawn to curve 'C,' ,then locus of the
circumcentre of AABC is: 8. If3a=4b=12and theangle £T,OT, remains acute for
(a) 4x+ By = 27 (b) 2x+ 3y =15 all the positions of the variable ellipse 'E', where 'O" is
origin , then the possible value of '« ' can be :
(c)2x-3y=20 (d)2x+3y=20
1
a)r—e b) 7+—
Comprehension passage (2) @ 7 (b) = T
(Questions No. 4-6) (c) e? (d)2tan1
Let variable ellipse x* + 4y> = 4k* , where k e R* , and 9. Ifthe ZT,OT, remains obtuse for all the positions of
a fixed parabola y* = 8x is having a common tangent the variable ellipse 'E' , where O is origin , then which
which meets the co-ordinate axes at P and Q , then one of the following relation must hold true :
answer the following questions. s 2 o
@ a“"-a"-b">0
4. Let A be the point of contact of the common tangent (b) min{2a , 2b} <« < [a2 + b2
with the ellipse and the eccentric angle of A is 2?” (©) max{a,b}<a< [a? + b2
then value of 'k’ is equal to :
q @ 2o in?
(a)4 (b)8 2
©6 @5 Questions with Integral Answer :
5. Locus of the mid-point of the intercepted length (Questions No. 10-15)
PQis: 10. Let tangent and normal be drawn at any point 'P' on
(a) y2+4x=0 (b) y?+x=0 the ellipse x* + 3y* = 3, and rectangle PAOB is
. . completed , where 'O' is the origin. Maximum area
(© 2y°+x=0 (d) 4y*+x=0 (in square units) of the rectangle PAOB is ..........
athematics for -
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Ellipse

11. Let common tangents of the curves y? = 4x and 14. Let tangents drawn at A and B points on the ellipse
X2+ 4y? = 8 meets on the x-axis at A and intersects the 4x2+9y? =36 meet at point P(1, 3). If 'C' is the centre
positive and negative y-axis at B and C respectively. of ellipse and the area of quadrilateral PACB is o
If parabola with its axis along the x-axis and vertex at A square units , then value of [« ], where [.] represents
passes through B and C , then length of latus rectum the greatest integer function, isequal to ..........
of the parabolais..........

12. Let points A, Band C lie onthe curve y = — 3_£ 7 15. Let ABCD is a square of side length 8 units , and an

4 ellipse of eccentricity 0.5 is drawn touching the sides

. of the square , where the axes of symmetry being along
y=v2x-x* and y=~-x*—2x respectively, then the diagonals of square. If the major axis and minor
maximum value of (AB + AC) isequal to ..........

axis is of length ' 2a' and ' 2b" units respectively , then

weot s s (2 ...

13. If line 2x+3y = A meet the ellipse 4x% +9y? =36 at
points ‘A" and 'B', where ZAOB=90°, 'O" being
the origin , then positive value of 2 isequal to..........

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

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

Column (1) Column (I1)
(@ Number of points on the ellipse 2x*+5y2 =100 from (p) O
which pair of perpendicular tangents-can be drawn to
XZ y2
the ellipse —+<—=1is/are: 1
Pse =+ (@)
(b) Ifthe lines y=mx+c and y=mx +c, intersect the ellipse
XZ y2
—2+b—2 =1 at four concyclic points, then (m, +m,) must be : r 2
XZ y2
(c) Ifall the normals of ellipse E+E =1 intersects or touches
the circle x2 + y2=r?, then minimum value of 'r' is: (s) 4

(d) Ifthe equation 3x2+4y?— 18x + 16y + 43 —k =0 represents an
ellipse , then values of 'k’ can be :
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17. Let C :x*+y*=a’ and C,: x*+y?=b? be two circles, whereb>a >0, and 'O" is origin. Aline OPQ is drawn which
meets C, and C, at points P and Q respectively. If 'R is the moving point for which PR and QR is parallel to the y-axis
and x-axis respectively and the locus of 'R" is an ellipse 'E', then match the following columns for eccentricity ‘e’ of
the ellipse 'E' and the position of foci F, and F, of 'E'.

Column (1) Column (I1)

1)) 2
(@ IfF, and F,lie onthe circle 'C' , then eccentricity ‘e’ can be : (p) (sec (ED

(b) IfF, and F, lie inside the circle 'C,' , then eccentricity ‘e’ can be : (9) sin(%)

. - - . 1 1 A (PN ] . T
(c) IfF, and F, lie inside the circle 'C,", then eccentricity ‘e’ can be : (n cos(zj
(d) IfF and F,don't lie inside the circle 'C.", then eccentricity ‘e’ (s) cos(1)
can be :
O.
()
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'ANSWERS,

Ellipse

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

26. (b)

2. (d) 3. (b) 4. (d) 5. (a)
7. (b) 8. (b) 9. (d) 10. (c)
12.(c) 13. (b) 14. (a) 15. (b)
17. (a) 18.(c) 19. (b) 20. (a)
22. (b, d) 23.(a, b) 24. (¢, d) 25.(a, b, d)
27. (b) 28. (c) 29. (b) 30. (b)

1. (3) 2. (a) 3. (b) 4. (c) 5. (b)
6. (b) 7. (c) 8. (©) 9. (c) 10. (1)
11. (1) 12.(6) 13.(6) 14.(7) 15.(4)
16. (&) > s 17. (@) —>r

(b)y—>p (b)y=q,s

(©—q ©—p,q,r,s

(d—aq,r,s (d>p,r
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Hyperbola

Exercise No. (1)

oo,

O
O

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

1. If the chords of contact of tangents from (- 4 , 2) and

2 2

(2, 1) to the hyperbola X Y 1 are at right
2
a? b2

angle , then eccentricity of the hyperbola is :

@ 2 (b) \E
5
(© \E @ V3

2. Let 'P' be the point of intersection of xy = ¢? and
X2 —y2 = a2 in the first quadrant and tangents at P to
both curves intersect the y-axis at 'Q" and 'R’

respectively , then circumcentre of APQR lies on :
(@ x+y=1 (b) x-y=1
(c) x-axis (d) y-axis

3. Slope of common tangent to the curves y? = 4ax and

4xy =—a?, where a € R* ;isgiven by :

(@ 1 (b) g

(c)_g (d)a

2 2

4. A normal to hyperbola XT—yTzl has equal

intercepts on positive x and y axes and this normal

X2y
touches the ellipse —+5=1, where a > b, then
a b

a’+b?isequal to:

5 75

— b —
@ 5 ®) 5

5 18
© 15 @ %

5. Number of common tangents which are possible to
curves 12y? —x2+ 12 =0 and 4y>+ x>-16 =0

is/are:
@1 (b) 4
(©2 (do

6. If eccentricity of hyperbola x2—y2 seczar =5 is /3

times the eccentricity of ellipse x2 sec?a + y* =25 ,
then « isequalto:

T v
@ % o) %

T T
© 3 (d) £l

. Acommontangentto 9x2—16y?=144 and x?+y*=9

is:
3x+15 3v2x+15
(a) y: (b) y:\/_—
7 7
22x+15
c)y=—F+— d) None of these
©y 77 (d)

..If-a hyperbola is passing through origin and the foci

are (5,12) and (24, 7), then eccentricity of hyperbola
is given by :

/385 386
®© O
© % (d) 2

. If a hyperbola passes through the focus of ellipse

2 2
X, 1_6 =1 and its transverse axis and conjugate axis

25

coincides with major and minor axes of ellipse and the
product of eccentricity of ellipse and hyperbola is 1,
then the incorrect statement is :

(a) eccentricity of hyperbola is 5/3.

(b) foci of hyperbola is (=5, 0).

2 2

. XSy
¢) equation of hyperbola is ———=
(c) eq yp 5 16

(d) area enclosed by ellipse is 207 sg. units.
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Hyperbola

2 2

10. Let the ellipse X_2+y_2=1 and the hyperbola 15. If x=9 is the chord of contact of the hyperbola
a“ b
— y2 =9, then the equation of the corresponding
2 2 . .
X—Z—y—zzl be confocal , where a > b, and the pair of tangents is :
P~ q @ 9x%-8y?+18x-9=0
length of minor axis of ellipse is equal to the length of 5 5
conjugate axis of hyperbola. If e, and e, represent the (b) 9x”-8y”+18x+9=0
eccentricity of ellipse and hyperbola respectively , © 9% —8y2 _18%-9-0
el +e3
then the value of g is equal to : d) 9x? —8y2 -18x+9=0
(e8;)
(a) 4 (b) 6 16. If xy — 1 =cos’9 , where 9 [0,r], represents a
(©2 d1 family of hyperbola , then maximum area of the triangle
. ) . which can be formed by any tangent to the
11. Let xcos@+ysin@ = p be the equation of variable hyperbola and the co-ordinate axes , is given by :
chord of the hyperbola 2x?-y? = 2a? which subtends .
a right angle at the centre of hyperbola. If the variable (a) 8 sq. units.
chord is always tangential to a circle of radius 'R" , (b) 4 sg. units.
then : .
(c) 16 sq. units.
(a) R2=3a% (b) R2=5a2, )
(d) 2 sg. units.
(c) R2=2a% (d) R2=4a2
) 17. If centre of the hyperbola xy = 4 is 'C' and tangents
12. Let re{l,2,3,4} and the normals at the points CP and.CQ are drawn to the family of circles with
P.(X.,Y,) on the curve xy = 4 be concurrent at radius- 2 units and centre lying on the hyperbola, then
the locus of the circumcentre of triangles CPQ is
4 4 H (¢
givenby
Q(a, B) , then % is equal to : (a) xy=1. (b) xy=2.
[er] (c) ¥ +y?=1. (d) x*-y?*=1.
=1
' 18. If the product of the perpendicular distances of a
of ap moving point 'P' from the pair of straight
(@) 6 (b)—— lines 2x2—3xy—2y?+x+3y—1=0 isequal to 10, then
16 locus of point 'P' is hyperbolic in nature whose
© af d apf eccentricity is equal to :
4 4 @ 10 () V2
13. Let 'F' and 'F; bo_a the foci of_the h)_/perbola 5 J10
x2—y2=a? and 'C' be its centre. If point 'P' lies on the © 5 (d) -
hyperbola and PF,.PF, = ACP?, then value of
1 . . 19. If tangents are drawn from any point on the
tan~"(4) is equal to : hyperbola 4x? — 9y?> = 36 to the circle x* +y>=9,
pe e then locus of the mid point of the chord of contact
(@) ) (b) " is given by :
2 2 2\2
T T X y (X -y )
C) — d) — L= 77
© 1 @3 @ 9% 81
X2 y2 2 2 2 2y2
14. If — —=-=1 represents a hyperbola , then area of 4x°+9y° (X" +Yy9)
a® b’ R T
triangle formed by the asymptotes and tangent to
hyperbola at point (a, 0) is equal to : 4
: : © 4x*-9y*=—(x*+y?)%.
(a) 4ab sq. units. (b) 2ab sq. units. 9
. ab .
(c) ab sg. units. (d) > Sg. units. (@) 4x2+9y% = (% + y?)2.
[177 ] Mathematics for JEE-2013
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. Let a tangent be drawn at any point 'P' on the

2 2

hyperbola XT_yTzl which meets the co-ordinate

axesat 'Q' and 'R'. Ifrectangle QORS is completed ,
where 'O’ is origin , then locus of vertex 'S' is given

by :

4 1
Q) —+—=1
@z

4 1

b) ———=1
()x2 %

1 4
0) —+—=1
()X2 ¥

1 4
d) = -~ =1
Ol

24,

25.

Ifthe circle x® + y2 =1 meet the rectangular hyperbola
Xy =1 infour points (% , y;) ,i=1,2,3,4, then:
@) XXpXgXy =1

(b) Y1¥oYaYs =1

(© X +X+X+X, =0

d Yy +y,+Yy3+y, =0

A straight line touches the rectangular hyperbola
9x? —9y? =8 and the parabola y?=32x. The
equation of the line is :

(@ 9x+3y-8=0

(b) 9x-3y+8=0

() 9x+3y+8=0

(d) 9x-3y-8=0

Multiple choice questions with MORE than ONE

correct answer : ( Questions No. 21-25)

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

21

22.

23.

. Letanellipse E: b?x?+a2y?=a%?,a>b, intersects
the hyperbola H : 2x2 — 2y?2 = 1 orthogonally. If the
eccentricity of ellipse is reciprocal to that of the
hyperbola , then :

(a) ellipse and hyperbola are confocal
(b) equation of ellipse is x> + 2y? = 4
(c) the foci of ellipse are (+1, 0)

(d) director circle for ellipse isx*+ y>= 6

Let a hyperbola having the transverse axis of length

2sin@ is confocal with the ellipse 3x? + 4y? = 12 ,
then :

(@) equation of hyperbola is
x?sec?@ —y?cosec’9=1.

(b) focal points of hyperbola remain constant with
change in'g".

(c) equation of hyperbola is
x2cosec? 9 —y?sec?g =1.
(d) Directrix of hyperbola remains constant with
change in'g".

If the equation 4x?—5y?— 16x— 10y + 31 =0 represents
a hyperbolic curve 'C' , then which of the following
statements are incorrect :

(a) eccentricity of curve 'C' is 1.5
(b) equation of director circle for 'C' isx?+y?=1
(c) length of latus rectum for 'C" is 5 units

(d) centre of curve 'C' is(2,-2)

26.

27.

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 s 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 points on the curve

2 2
X .
—z—y—zzl from where mutually perpendicular
a b
tangents can be drawn to the circle x* +y? = a? are
four

because
Statement 2 : Circle x2 + y? = 2a? intersects the curve

2 2
x_z_y_z =1 at four points.
a b

Statement 1 : If point P(0) lies on the branch of

2 y2

hyperbola b_2=1 in the 111 quadrant , then

a2

. 3
eccentric angle 'g' belongs to (ﬂ, 7”}
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28.

Hyperbola

because

Statement 2 : '9' point on the hyperbola

X2 y2
— -5 =1 is given by (asecf ,btan®), where
a
ee[o,zn)—{l,g’—”}.
2 2

Statement 1 : Two branches of a given hyperbola may
have a common tangent

because

Statement 2 : The asymptotes of hyperbola always
meet at the centre of the hyperbola.

30.

Statement 2 : If an ellipse and hyperbola are confocal
then they always meet orthogonally.

Statement 1 : If chord PQ of curve xy =9 is parallel
to its transverse axis , then circle with PQ as diameter
always passes through two fixed points

because

Statement 2 : The transverse axis of hyperbola xy =9
is givenby y—x=0

29. Statement 1 : Ellipse E :5x?+9y? =45 and hyperbola
H: 3x2—y? =3 intersect each other at an angle of 90°
because

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)

Ifthe curve x?—y? =8 isrotated about its centre by 45°
in anti-clockwise sense , then equation of curve
changes to C : xy = 4. Let any point 't' on curve 'C' be

(Zt,%j , Where te R—{0} , then answer the
following questions.

1. If tangent at ' t" point on the curve 'C' touches the
curve y?+2x =0, then value of "t " is equal to :

(@3 (b) 2
©1 (d) 112

2. Ifcircle X’ +y*=16 meetsthecurve 'C' at t , t,, t, and

4
t, points , then th is equal to :

i=1
@0 (b) 8
(©4 (d)-4
3.If t and t, are the roots of the equation

x?—4x+2 =0, then point of intersection of tangents at
t, and t, points on the curve 'C'is:

@) (4.4) (0)(2,1)
© 2.4 (@6.3)

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

Let point 'P* moves in such a way so that sum of the
slopes of the normals drawn from it to the curve xy = 16
is equal to the sum of ordinates of the co-normal points.
If the path traced by moving point 'P' is represented
by curve 'C', then answer the following questions.

4. Equation of curve 'C' is given by :
(@) 4y-x2=0 (b) x2-12y=0
(c) y*16x=0 (d) x*-16y=0

5. If tangent to curve 'C' meets the co-ordinate axes at

M and N, then locus of the circumcentre of AMON |,
where 'O" is origin , is given by :

(@) x*+y=0 (b) x2+2y=0
(c) y*-x=0 (d y+2x=0

6. Let normal to the curve 'C' at point (8, ), where
B € R", meets the co-ordinate axes at A and B, then

total number of integral points inside the AAOB are
given by :

()65 (b) 60
(c) 66 (d)55

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

Let hyperbolic curve 'C' and a line 'L' be given by
the equations y?—2x?-4y+8=0 and y-2=0
respectively. If tangent and normal drawn to
curve 'C' at point P(2, 4) meetsthe line'L'at Tand N
respectively , then answer the following questions.

7. Area (in square units) of APTN s :
(a)4 (b)5
(c)10 (d)8
8. Area (in square units) bounded by the curve 'C' with

its tangent at 'P' and the line 'L" in the first quadrant is
equal to :

@) 2In(~2 +1)
© V2 In(2+1)-1

(0) V2 In(v2 +1) +1
@) V2 In(V2+1)+2

9. Let from point (1, k) a perpendicular pair of tangents
can be drawn to the curve 'C', then
(a) exactly two real values of k exist.
(b) infinite real values of k exist.
(c) no real 'k’ exists.
(d) none of these.

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

10. If the locus of the mid-points of the chords of length
4 units to the rectangular hyperbola xy = 4 is given by

the curve (X2 + y?)(xy —4) = Axy , then the value of
"2'isequalto..........

11. Ifnormal at (5, 3) ofthe hyperbola xy —y —2x-2=0

meet the curve again at (p, q—29) , then value of

q .
{4p} isequalto ..........
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12

13.

15.

16.

Hyperbola

. Let point P(a, B) lies on the hyperbola xy = 7!,

where o, Sl . If the total number of possible

N
locations for 'P' is N, then 0 isequal to ..........

Maximum number of different lines which are normal
to parabola y? = 4x as well as tangent to hyperbola
x2—y2=1is/are.........

14. If the chords of hyperbola x?—y? =4 touch the

parabola y2 =8x and the locus of middle points of

these chords is given by y?(x—2)—x*=0 , then
value of 2 isequalto..........

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

column (I1).
Column (1)
(@ curves x*+y?=8 and y>-16x=0 have

(b) curves x2+16y?=16 and x*>+y?=4 have
(c) curves x2+4y?=16 and x?—12y>=12 have

(d) curves x2+y?=1 and x>+y?-4x—2y—-11=0have

Match the following column (1) and column (11).

Column (1)

(@ The angle between the pair of tangents.drawn to
the ellipse 3x2+2y?=5 fromthe point (1, 2) is
(b) The inclination of the chord of the hyperbola

25x2— 16y? =400 whichis bisected at (6, 2)
with the x-axis is

(c) The angle between the asymptotes of the

hyperbola 9x?—16y? + 18x + 32y—151=0 is

(d) The angle between the tangents at (9, 6) on y? = 4x

and the focal chord of the parabola through (9, 6) is

Match the curves in column (1) with the corresponding possibility for common normal and common tangent in

Column (I1)

(p) common normal.
(9) no common tangent.
(r) two-common tangents.

(s) - four.common tangents.

Column (I1)

(24
(p) tan [7)

a1
(@) tan [5)

(n tan™ [%}

(75
(s) tan (Ej
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1. (b) 2. (d) 3. (a) 4. (b) 5. (d)
6. (b) 7. (b) 8. (a) 9. (c) 10. (c)
11. (c) 12. (b) 13. (b) 14.(c) 15. (d)
16. (b) 17.(a) 18. (b) 19.(c) 20. (b)
21.(a,c) 22.(b,c) 23.(b, d) 24.(a,b,c,d) 25.(a,b,c,d)
26. (a) 27.(d) 28. (d) 29.(a) 30. (b)
1. (b) 2. (b) 3. (b) 4. (d) 5. (b)
6. (d) 7. (b) 8. (c) 9.(c) 10. (4)
11.(5) 12.(3) 13.(0) 14.(2)
15. (@) > p,r 16. @=r

() —>p.s (b) = s

(©—-p.q (©—>p

d—p.q d—q

[182]
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\Vectors

Exercise No. (1)

® OOO

Multiple choice questions with ONE correct answer :
( Questions No. 1-30)

1. If b and ¢ are two non-collinear unit vectorsand a is

any vector , then (5.5)5+(5.5)c+ a;(bf‘cz)(BxE)
bxc

is equal to :

@0 (b) a

© b (d)c

2. In a quadrilateral PQRS, PQ=a,QR=band

SP=a-b, M ismidpoint of QR and X isa point on
SM such that SX = kSM , if P, X and R are collinear ,
then k equals to :

4 7
@) - (b) %

4 5
© T (d) v.

3. If a and b are unit vectors perpendicular to each other
and ¢ is another unit vector inclined at an angle g to

botha and 5,if6={p(5+6)+q(5x5)} ' p,qeR,

then
T Vs 3
Z<h< by —<o<>=
@) 2 T (b) 2 2
(c)Oseg% (d) 0 [0, 7]

4. If non-zero vector a satisfy the condition
x| (3= )k [+ [ (3= k)3 ] +ix[(3-1) <] =0,

then ‘5‘ is equal to :

@1 (b) %
3
© 2 (d) none of these

5. If [a b i]:o;a.iﬂ and x.b=0,a(-1,1,2)

and b(2,0,1), then X is:
~ ~ ~ 3? 5’: n~
() —3i+4j+6k (b) —EI+EJ+3K

(c) 3i+16] -6k (d) 3i-5] -6k

. If a,b,c arenon-coplanar non-zero vectorsand r

is any vector is space , then

@) 2[556]? (b) 3[566]?

©[abc]r (d) 0

~Ifthree concurrent edges of a parallelepiped represent

the vectors a , b , ¢ such that [é b E]=A, AeR",

then volume of parallelepiped whose three concurrent
edges are the three concurrent diagonals of three faces
of given parallelepiped is :

) (b) 22

y)
(c) 32 (d) B

A 5,5 and c are unit vectors , then value of

‘5—5‘2 +‘5—6‘2 +‘6—5‘2 doesn't exceed :
()4 (b)9
©8 )6

. For coplanar points A(a) , B(B),C(E) and D(a) if

(5—6).(5—5) :(5—5). (6—5) =0, then point D
for AABC is:

(@) Incentre

(b) Circumcentre

(c) Orthocentre

(d) Centroid

[1]
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\ectors

10. A unit vector in plane of vectors 2?+]+Q , ?—]-FQ 16. If a non-zero vector 5. is parallel to the line of
and orthogonal to 5, 2] 6K s - intersection of the planes determined by vectors i ,
A A i+] and the plane determined by i—j , i+k ,
@ 6i —5k (b) 3j-k
J61 J10 then angle between a and i-2j+2k is
2i-5] 20+ ] -2k @~ OF
T
. . ©0 @
11. Let ‘b‘:‘c‘:l and a is any vector , then value of
(5x(5+6))x(5x6).(6—6) is always equal to : 17. If aand b are non-parallel vectors and +/3(axb) and
(@ ‘a‘ (b)1 b—(a.b)a represent two sides of a triangle , then
internal angles of triangle are :
()0 (d) none of these I g 'ang
(a) 90°, 45° , 45°
12. If equations rxa=hb and rxc=d are consistent , (b) 90°,60°, 30°
then (c)90e,75°,15°
@ a.d+b.c=0 (b) a.d=c.d (d) none of these
C _.Q:_._.: d 5.6 6.820 — A & ~ - 2 n g
©@be=ad=0 @ad+ 18. Let V<2i+5-k and W=i+3k,if U is unit
13 Let azis2i+k i j+k and coi+j k. vector, then minimum value of [U v WJ is :
Avector d liesinplane of a and b and its projection (@0 (b) /60
. B s (©) —/59 (d) V10 +6
on ¢ is of magnitude —= units , then btis:
V3
A oA n £2N\J . 19. Ifincident ray is along unit vector v and the reflected
(@) 2i+j+2k (b). 4i=j+3k ~
A y . ) ray is along unit vector w , the normal is along unit
(€) i—j+2k (d) -i+2j+3k . ~ .
vector a outwards , then w is equal to :
14. Let a,b,c be three non-coplanar vectors where P s /
w
— - ba - — - ca- bc—
b=b-——a and ¢=c-——a-——>b, TITTTT T IR LYY LYY
3| CILY
then: - o (@) v+2(av)a () v-2(av)a
(@ b.b=0 (b) axb, =0
© b.c,=0 (d) cxc =0 (c) \7+2(5.\A/)5 (d) none of these
15. For non-zero vectors a,b,c the equality 7 5
o T 20. If in a AABC ,BC=——-— and AC=— ;
‘(axb).c‘:‘aHbHc‘ holds if and only if : e‘ ‘f‘ 9‘
(@ ab=0;bc=0. ‘é‘;ﬁ‘ﬂ ,then value of (cos 2A + cos 2B + cos 2C)
(b) bc=0;ca=0. is :
(c)ac=ab=0. (8-1 (b)0
ab = be = ca = 3
(d) ab=bc=ca=0. ©)2 (d) -
[2] Mathematics for JEE-2013
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22.

23.

24.

25.

26.

_If a,b,c and d are unit vectors such that

L e 1
(axb).(CXd)=1 and a.c=5, then
(@) a, b, ¢ are non-coplanar

(b) b, c,d arenon-coplanar

|

(¢) b, d are non-parallel

(d) a, d areparalleland b, ¢ are parallel

Let a, b, ¢ benon-coplanar vectorsand P, P,, P,,

..... P, are six permutations of S.T.P. of a,band ¢

P R - .
then _I+Fk' where i, j, k| aredifferent numbers
i I
from1to 6, can not attain the value :
@0 (b) 1
(c) 2 (d) -2

If A(Ex) , B(B) , C(E) and D(a) form a cyclic

quadrilateral , then value of

|axB+ Bxd 4 @xa| [Bxc+cxa+dxb||
(b-a)(@-a)  (-o)p@-¢) |

@1 ®0  ©F  ©

For non-coplanar vectors a,b,c if

r= (5.5)6 - (5.5)5 then which one of the following
options is incorrect ?

(@ r.a=0

(€) r.axc=0

If a=31—2]+2k and b=—i—2k are adjacent sides
of a parallelogram , then angle between its diagonals
is:

V3 V4 3r 2
@ ®F  ©F oF

If a=xi+(x-1)j+k and b=(x+1)i+ j+ak
always form an acute angle with each other vV xe R ,
then

(@ ae(—©,2)
(c)ae(-=»,l)

(b) ae (2, )
() ae(l, »)

27.

28.

29.

30.

Let a,b,candd be any four vectors , then
[éxﬁ axc H] is always equal to :
(@ (ad)[abc] (b) (ac)[abc]

(@0

Let aand b be two non-collinear unit vectors , if

ulzé—(é.B)B and U, =axh, then ‘@‘ is equal

(b) ‘u‘l.(éwﬁ)‘
(@) |ur-(a-b)|

Let r,a,band c be four non-zero vectors such that

F.ézO,‘FxB‘:‘FHB‘and‘FxEHFHE‘, then
[5 b E] isequal to :

% o 3]l ¢

@ lafelle] @ -al[p]|c]

Let ABCD be parallelogram, where A and B, are the
midpoints of side BC and CD respectively , if

AA +AB, = AAC , then' 1" isequal to:

4 3
(@) 3 (b) 5
4 5
© T (d) "

Multiple choice questions with MORE than ONE

correct answer : ( Questions No. 31-35)

31.

Intriangle ABC, let CB =a, CA=b and the altitude
from vertex B on the opposite side meets the side CA

atD.If CD=/ and DB =y, then:

07 (38 G
2] [b]
o7l a-(as)p i )
[b] 6]
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32

33.

34.

35.

\ectors

. Let Db

cos? x

[ee

ji+(cosx)]+[|sinx|+|cosx|]lz

and a= (e“””)h(xe“”x)]ﬂz , where [.] represents

the greatest integer function. If axb =0, then :
5
> |
0, ﬁj.
2
ﬂj.

(d) unique value of x exists in (_3?” _ﬂj,

(a) unique value of x exists in (o ,

(b) exactly two values of x exist in

VR

(¢) no value of xexist in (—37” -

Let a and b be two unit vectors such that a.b > 0. A
point P moves so that at any time t the position vector

OP is given by (cost)a+(sint)b. When 'P' is
farthest from origin 'O" , let 'L' be the length of OP

and n be the unit vector along OP |, then :

D>
o>

a+b -

@) n= (b) n=

~ ~

a+b -
€ L=+1+a.b (d) L=y1+2a.b

IfAeR,a=(-A%)i+])+k,b=i-(1?)]+k and

Q>
o>

C=i+j-(4%)k, then which of the following

statements are correct ?

(a) (éxﬁ)f: is zero for exactly one positive value
of .

(b) (5 x 5) c is zero for exactly four real values of 1,

(© (éxﬁ)f: is zero for exactly one negative value
of A.

(d) (éx 5).6 is zero for at least four real values of A.

Let a, b, c be the sides of a scalene triangle and

A €R. If angle between the vectors & and S is not
more that % ,where ¢ =(a+b+c)i—31]+ack and

f=(@+b+ c)i +(ab+ bc)] —34k , then exhaustive
set of values of ' ' contains :

@ [-1, 0] b) [o , ﬂ

3z 5
3 ok

T
C tan—,tan
()( -

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

36.

37.

38.

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.

Statement1: Let a, b, c be three non-zero vectors
such that éx(BxE) is perpendicular to (5x5)x6,
then value of a.c must be zero

because

Statement 2 : ax (B x E) reprsents a vector which lie

in the plane of vectors b and ¢ , and is perpendicular

to a where the magnitudeof a , b, ¢ is non-zero.

Statement 1 : Let a=i+2]+4k ,b=i—j—6k be

two vectors such that rxa=axb and rxb=bxa ,

then unit vector along the direction of r is given by
1 o o o)

i§(2l+ j—2|()

because

Statement2: r isparallelto a+b.
u,v,w

Statement 1 : If are non-coplanar

vectors and p,qeR ,
[36 pv vaJ—[ YARYY qﬁ}—[ZVv qv qﬁ}:o
holds for exactly one ordered pair (p, Q)

then the equality

because
Statement 2 if ax®*+bxy+cy’=0 where
a,b,ceRanda=0,b*-4ac<0,thenx=y=0,

provided X, yeR.
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39. Statement1:Let a and b be two perpendicular unit 40. Statement 1 : Let a.b . ¢ be non-coplanar and

vectors such that F:B+(FX5) » then M Is equal to non-zero vectors such that r = (éxB)x(axE) , then

ﬁ r and a are linearly dependent vectors
2
because
because

Statement 2 : r s perpendicular to the vectors

Satement 2: 2r =b+axb - -
b and c.
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\ectors

Exercise No. (2)

\\@ ...

Comprehension based Multiple choice questions
with ONE correct answer :

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

For triangle ABC , let the position vector of the
vertices A, B, C be ?—2]+2I2,?+4] and
4+ ] +k respectively. If point D lies on the side AC,

where AD.BD=0, then answer the following
questions.

1. If 'O" represents the origin , then value of ‘ﬁ‘ is

equal to :

(a) 3\F (b) 2F
(©) \F (d) \/7

2. Area ( in square units ) of the triangle CDB 'is equal
to:

1506 75
@ 49f Q) —f
o2 @ 2

3. The angle DBC is equal to :

CFa (b) cos™* (@j

(c) cos™ [ﬁ} (d) cos™ (@j

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

Let P(B) , Q(B+F) , R(F) , s(fp) and T(/IF)
represents the vertices of a regular polygon PQRST ,
where the area (in square units) enclosed by the

polygon is given by ,u‘ pxr ‘ If the centre of polygon
PQRST is C,, then answer the following questions.

4. The value of ‘ ‘ is equal to :

||
@ f 1 (b) \/§+1
© x/§+1 o f 1

. The value of ' 1 "isequal to :

@) i (b) Q
© £4+1 @ 5+I

. The position vector of centre 'C ' is

25 5.3) 2B 5.q)

@0 O

()—[(p+q) ) %(‘M)

Comprehension passage (3)
( Questions No. 7-9)
Let €:,€2,€s and ?1 ; ?2 ) ?3 be two sets of non-

- ; m=n

coplanar vectors such that em.f :{ ,
0 ; m=n

where m, ne{l, 2,3} If values of [51 €2 53}

and [71 f, 73] are positive , then answer the

following questions.

. The least value of 16[es e, e |+9[ T, T, T, ] is

equal to :
(@10 (b)24
(c)12 (d)20

. Let a:[él+éz éz +és 63+61:| and

ﬁ=|:T1+?2 f,+ 1, ?3+TJ , then roots of the

equation |2, 4e; 3e: |x* +(ap)x+[ 2T, T, 3, ]=0
are:

(a) real and distinct (b) real and equal

(c) imaginary (d) real
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9

. Let a=|:élxéz éz ><63 é3><él] and

B= Fl xf, f,xf, f, xﬂJ , thenthe incorrect

statement is :

(@) there exists some x such that sin x+cos x = o8

(b) equation x* +(af)x+1 is having two different
roots

(c) least value of (9 +4p) is 12

(d) there exists some x such that

|sinx|+|cosx|=a+

Questions with Integral Answer :
( Questions No. 10-15)

10.

11.

15.

Let a and b be two non-collinear unit vectors such
SR L L a-b
that a—+b+axb =1, thenvalue of ‘Q Q‘ isequal
2 ‘ axb‘
to..........

3
Let > (a +b +c)=6,where a ,b, ,c, arenon-

r 1 Nro Vr
r=1

negative real numbers and re{l, 2,3}. If 'V' be

the volume of the parallelepiped formed by three
coterminous edges representing the vectors

ai+a,j+a.k, bi+b,j+bk and ¢i+c,j+ck,
then the maximum value of V' is equal to

12.

13.

14.

If 5:5x(€xa)+5x(]xa)+5x(|2xa) and

5[
T =4

5.(i+]+lz):0, then value of
4]

is equal

Let a be unit vectorand b=2i-2j -k ,c=2i-],
where a is non-collinear with b and c.
If pz{(a_a)x(a_a_e)}.(a+ 2b-¢), then

maximum value of 'P' isequal to

Let u,v,w be three non-coplanar unit vectors ,
where u.v=cosa ,v.w=cosS and w.u=cosy.
If X,y and z are the unit vectors along the bisector

of the angles «, B and-y-respectively , then value of

1
- - —72 o 2
[u v W:| secZEseczzsec2 4

isequalto ..........

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

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

Column (1)

If a,b,c formsides BC , CA, AB of AABC
then

@

If a,b,c areforming three adjacent sides of
regular tetrahedron , then

(b)

©

vectors , then
If a, b, c areunit vectors,and a+b+c=0 ,

(d)
then

If axb=c,bxc=a,where a, b, ¢ arenon-zero

Column (I1)

) ‘axb‘=‘6x6‘:‘6xa‘
(s) 55+5.a+aa=_g
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\ectors

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

@)

(b)

©

©)

Column ()

If a, b, c are three collinear vectors , then

If a, b, c are three coplanar vectors , then

If a,b,c arethree non-coplanar vectors , then

If a, b, c are three non-zero vectors such that
exactly two of them are collinear , then

Column (I1)

(p) the vectors are position vectors of three collinear
points

(q) the volume of parallelopiped formed by the
vectors is non-zero

(r) the volume of parallelopiped formed by the
vectors is zero

(s) there exists a plane which contain all the three
vectors
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1. (b) 2. () 3. (b) 4. (c) 5. (b)
6. () 7. (b) 8. (b) 9. () 10. (b)
11. (c) 12. (a) 13. () 14. (c) 15. (d)
16. (d) 17. (b) 18. (¢) 19. (b) 20. (a)
21. (c) 22. (b) 23. (b) 24.(c) 25. ()
26. (b) 27. (a) 28. () 29. (a) 30. (b)
31 (b,c,d) 32. (a,c) 33. (a,c) 34. (a,c) 35. (a,d)
36. (d) 37. (a) 38. (a) 39. (¢) 40. (c)
1. (d) 2. (@) 3. (b) 4. (b) 5. (d)
6. (d) 7. (h) 8. (¢) 9. (d) 10. (2)
11.(8) 12.(3) 13.(9) 14.(4)
15. (@)—>r 16.(@) > p,r,s

@apr  ©aa

(d—>p,r,s (d)—>rs

[9] Mathematics for JEE-2013
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3-Dimensional Geometry

Exercise No. (1)

\\@ ..

Multiple choice questions with ONE correct answer : 6. A line with positive direction cosines passes through
( Questions No. 1-25) the point P(2,-1, 2) and makes equal angles with
the coordinate axes. The line meets the plane
. ] ] fa A A 2x+y+z=9 atpoint Q. The length of the line
1. If the line of intersection of planes r.(|+ J +k) =3 segment PQ equals to :
and F.(2i+3] +I2) =9 is normal to the plane @1 (b) v2 ©) V3 (d)2
F.(ai+b] +4|2) =5, thenvalue of (a+b) is: 7. Aplane P, =0 passes through (1,-2, 1) and is normal
(@4 (b)-4 totwo_planes: 2x—2y+z=0 and x—y+22+4_:0 ,
then distance of the plane B, =0 from (1,2,2)is:
(OF (d)-8
(a) V2 (b) 22
o X+4  y+6  z-1 .
2. If the line = and the line of ©) 342 (d) 4
intersections of plane 3x -2y + z + 5 =0 and o
2x + 3y + 4z — K= 0 are coplanar , then value of 8. The lines whose vector equation are r =a+Ab and
K" equals to r =c+ud are coplanar , where A, ueR, then:
(a)4 (b) 2 A\ A Sy e =
©1 @3 (&) (a-b).(cxd)=0 (o) (a—c)(bxd)=0
© (b-c).(axd)=0 (@ (b-d).(axc)=0
3. Iftine X212 YK _ 271 S Gontaired by the plane
' 1 —4 AP 9. Ifthe equations, ax +by+cz=0, bx+cy+az=0
3x+4y+(k+2)z+1=0,then: and cx +ay + bz =0 represents the line x=y=1z,
th
@k=1 (b) k=-2 en o
. b+ bc + = a?+ b+ ra+b+c=0
(k=2 (d) no real 'k exists @a crac=a ¢.a ¢
(b)yab +bc+ac = a?+b?+c?; a+b+c=0
4. Minimum distance between the lines given by (C)ab+be+ac =al+bi+c? : a+b+c 0
X+2 _y+1_z-2 and x-1 y+3 z-1 is Y
1 2 1 1 2 1 (dab+bc+ac#a*+b*+c®> ;a+b+c =0
equal to : . )
10. Let plane P =0 passes through the intersection of
(@) V3 (b)i planes 2x—-y+z-3=0 and 3x+y+z-5=0.
V3 1
4 If distance of plane P =0 from (2,1,-1) is T
(c) = (d) none of these ) ) 6
J5 then its equation can be :
(@) 2x-y+z+3=0 (b) 62x + 29y +192-105=0
5. Let P(3,2,6) be a point in space and Q be a point (c)2x+y-z-3=0 (d) 62x—29y + 19z +105=0
onthe line r = (i— j+2K)+ u(~3i + j +5Kk). Thenthe _
11. Let plane P, = 0 passes through the points
value of u for which the vector PQ is parallel to the @,-1,1,(,1,1) and (-1,-3,-5). If point
plane x—4y+3z=1is: (3, a, 7) lies onthe plane P, =0 , then number of
. possible values of '« ' is/are:
1 1 1 s
@) 7 (b) 3 (c) 3 (d) 3 (@1 (b) 2 (©0 (d) infinite
[192] Mathematics for JEE-2013
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3-Dimensional Geometry

12. Thg angle _between the !lnes whose direction 18. Let OA=a,0B=b and OC=¢ be three unit
cosines are given by the relations , 12+ m?2—n?=0 and ) o
l+m+n=0,isgivenby: vectors which are equally inclined to each other at an
@~ ) = angle of 27 The angle between line r=1a andthe

2 6 >
©0 o T plane (r—b).(bxc)=0 , Where 'A' is parameter
4 and 'O' is origin, is given by :

13. Ifa plane passing through the point (4,-5,6) meets (a) cos™ J5+1 (b) cos™ 52
the co-ordinate axesat A, B and C such that centroid J5-1 J5+1
of triangle ABC isthe point (1, K, K?) , then value of
" canbe () cos* 345 (d) cos™ o
(@1 (b)-4 2 3145
©3 (d)-1

. ) 19. Letplane P, =0 passesthrough (1,1, 1) and parallel

14. Let a system of three planes be given by : to the lines L, and L, having direction ratios

Ax+y+z-1=0 (1,0,-1) and (1,-1,0) respectively. If plane
X+Ay+2-4=0 P, = 0 intersects the co-ordinate axes at A , B
X+y+4z-22=0 and C, thenvolume of tetrahedron OABC , where 'O

If no common point exists which may satisfy all the Is origin , is givenby’:

three planes simultaneously , then : (@) 18 NG (b) 9 cubic uniits.

(@ AeR-{1} (b) A #-2 5 4

© 2=-2 () 2 #Land -2 (©) % cubic units. (d) % cubic units.

15. The distance of the point (1, -2, 3) from the plane
X=y+z-5=0 , measured parallel to the-line 50 i 4 Jine with direction ratios (0,2, -1) meet the
x_y_z-1 . 1 yt2 z-2
—=—=—,|Sequa|t0: l X+3:y—l:Z+4 X :y+ :Z
2 3 ' 6 . ines : 5 3 and 1 3 -
(a) 1 unit L)y ynits at 'A' and 'B' respectively , then the length of line
(c) 3 units (d) 5 units segment AB is given by :

16. If a variable plane passes through the point @ 245 ®) w2
(1,1, 1) and meets the co-ordinate axes at
A, B and C, then locus of the common point of © V5 @ 35
intersection of the planes through A , B and C and . o
parallel to the coordpinate planes%s given by : 21. Ifthe plane 4x + 3y +2 =0 is rotated about its line of
(@) x+y+z=xyz (b) xy +yz + zx = xyz intersection with the plane z =0 by an angle of % ,

2 2 2 — —
(©)xE+y*+ 22 =xyz (D) xy +yz+2x=x+y+z then the length of perpendicular from origin to the
plane in new position is given by :

17. Let R:rn-d, =0, P, :rn,—d, =0 and

e @i 0f 05 o2
Py :r.ng—d, =0 be three planes, where n;, n, and 5 5 > 5
Ny are three non-coplanar vectors. If three ines are 22. A variable plane is at a constant distance of 2 units
defined in unsymmetrical form by , B, =P, =0, from the origin 'O" and meets the co-ordinate axes at
P _P.-0 and P =P =0 then the lines are - A, B and C. Locus of the centroid of the tetrahedron
273" el ' OABC is given by :
(a) concurrent at a point.
I 2,2, 52 b1+1+1—16
(b) coincident. (@ x*+y“+z°=1 ( )X—2 7 7=
(c) coplanar.
(d) parallel to each other. (©) %+i2+i2 =4  (d) ®+y*+7%=4
X z
[ 193] Mathematics for JEE-2013
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23

24.

25.

. Ifthe planes x—cy—-bz=0, cx-y+az=0 and
bx +ay —z =0 pass through a unique straight line ,
then value of a?+b? + ¢ + 2abc is equal to :

@0 (b) 2 ©1 (d) 4

Let plane P, =0 passes through the point P(a, 3, 7)

and meets the co-ordinate axesat A, B and C. If 'O’
is originand OP is normal to plane P, =0, then area

of AABC, where OP =6 , isgivenby:

25° 5°

5° 5°
d
apr] D T2apy]

b
2apr]  Japy]

@ (©) |

To form a rectanglar parallelopiped if planes are
drawn through the points (5,0,2) and (3,-2,5)
parallel to the coordinate planes , then volume of the
parallelopiped , in cubic units , is given by :

(@20 ()8

(©)12 (d)15

Multiple choice questions with MORE than ONE

correct answer : ( Questions No. 26-30 )

26

27.

. Let P :rai—d,=0,P,:r.az—d, =0
and P, ‘T2 —d, =0 be the vector equations of three
distinct non-parallel planes such that
51.(52 Xa3) =0, where d?+d?+d2=0,then

which of the following statements are incorrect :
(a) for point P(Fl) Jf riar—d, =0, r.a;~d, =0

and T.a;—d, #0, then there exists infinitely

many points which are equidistant from the given
three planes.

(b) for point P(r.), if r.a—d, =0, r1.a:~d, =0

and ri.a5—-d,=0 , then P,=AR+uP, for
some scalar quantities 1 and x.

(¢) number of common solutions of the plane
r.n—d, =0 with given three planes P, , P, and
P, is either zero or one.

(@ forpoint P(r1),if r:.ai—d, =0, F.a; ~d, =0

and 1. as —d, =0, then point 'P* can be origin
(i.e.(0,0,0)).

If the planes kx+4y+z=0, 4x+ky +2z2=0 and

2x+2y +2z=0 intersects inastraight line , then possible
values of 'k' are

(@2
©1

(b) 6
(d) 4

28.

29.

30.

Let a=1+2j+k ,b=i—j+k and c=i+]—k.

- = L. - -1
If r.(axb):o and projection of r on c is E ,
then r can be given by :

(a) —2i+5] -2k (b) i+]+k
(©) 2i+j+2k () —i+]j—k

Let a variable plane be passing through the point
(,1,1) and meeting the positive direction of
coordinate axes at A , B and C , then volume of
tetrahedron OABC , where 'O’ represents the origin ,
can be :

(a) 4 cubic units (b) 5 cubic units

(c) 8 cubic units (d) 3 cubic units
Let A,B,C, D be four non-coplanar points and
at the maximum N different planes are possible which

are equidistant from A B+C and D, then
(a) N is prime number (b) N is even integer

(c) Nis more than 4 (d) N is less than 6

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.

Consider the following planes ,
P,rax+by+cz=0
P,:bx+cy+az=0
P,;cx+ay+bz=0

Statement 1 : If a, b, c are three distinct rcal
numbers , then the planes P , P,, P, have a common
line of intersection whena+ b+ c=0.

because

a’+b”+c?
ab+bc+ca
distinct real numbers.

Statement 2 : >1, ifa, b, care three
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32

33.

3-Dimensional Geometry

. Let the vector equation of the lines L, and L, be
given by F:(?+2]+3I2)+1(2i+3]+4l2) and
r= (2?+ 4]+ 5I2) + y(4f+ 6] +8I2) respectively.
Statement 1 : Shortest distance between L, and L,

i units

V29

is equal to

because

Statement 2 : for L, and L, there exists infinite lines
of shortest distance.

In tetrahedron OABC , let the position vectors of

A,B,Chea,bandc respectively , where

E+(Exé)=5
Statement 1 : If ‘5‘:‘5‘:‘E‘=1, then maximum

1
volume of the tetrahedron QABC is o cubic units

because

Statement 2 : the volume of tetrahedron OABC is
maximized if the faces OAB and OAC formright angled
trianges.

34.

35.

Let A, B, C be the internal angles of triangle ABC ,

and the plane _X + .y .
sinA sinB sinC

co-ordinate axesat P, Q and R. If 'O' represents the
origin , then

=1 meet the

Statement 1 : volume of tetrahedron OPQR cannot
3 Lo
exceed % cubic units

because

Statement 2 : maximum value of sin AsinB sinC

33

is e ,Where A+B+C =7.

Statement 1 : Let the direction cosines of a variable
line in two adjacent positions be I , m , n and

I+6l, m+5m, n+don, where 59 isthe small angle
in radians between the two positions of the line , then
(86)% = (51)? + (Gm)? + (&n)®

because

. o[ 00 1 2 2 2
Statement 2: sin (7j=§((5|) +(8m)* +(5n)?)
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Exercise No. (2)

Comprehension based Multiple choice questions 6.

with ONE correct answer :

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

If the planes , 7, =0, 7, =0and 73 =0 have
common line of intersection , where

m i X+y+3z-4=0; 7, :x+2y+z+1=0and
7y + AX+3y+uz—-3=0,thenanswer the following
questions.

1. Value of (A +3u) is:
(@10 (b) 12
(c)14 (d)20

2. Common line of intersection of the planes
m=0,7,=0, 73=0 can be given by :

x—1 +1 z-1 X+1 -1 z+1

a
@ 5 -2 -1 5 -2 -1

x+1_y+l_z-2 (d) none of these

© 5= "1 7

3. If plane 3x+pBy+7z+a =0 contains the common

line of intersection of planes z; =0, 7, =0 and

my =0 , then value of (& + 28) is : 8.
@0 (b)1
(c)-1 (d)2

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

If the plane 'P' contains the point 'A' then the
maximum distance of plane 'P' from the origin is
equal to :

27 49
(@) E (b) E
23
(©) E (d) none of these

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

Consider four spherical balls S, S, , S, and S, which

are touching each other externally , where the radius of
all the four balls is \/12 units. Let the centre of the

spherical balls S, , S, S,and S, be C; (—12 , -2, 0),

Cz(\/ﬁ,—Z,O),Cg,(Xa ' y3 IO)1C4(X4 ’ y4 ' 24)

respectively , where y, and z, is positive in nature. If
the spherical ball 'S of minimum volume enclose all
the spherical balls S, S,, S, and S, , where the points
of contact are respectively P, P,, P, and P, , then
answer the following questions.

. The radius of spherical ball 'S is equal to :
(@) 43-24/2 (b) 3v2+243
(©) 4423 (d) V3++2

If the centre of 'S' is (a, B, y) , then value of
log, y isequalto:

@1 (b) 172

(c)1/3 (d)1/4

e-mail: mailtolks@gmail.com
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9. Ifthe point 'P," is(a, b, c), then value of b is equal
Let the line of intersection of the planes to:
3x+y-2z+3=0and x+y+z-7=0be 'L' and 3 3
the incident ray along L, meet the plane mirror (@ 2- P (b) 6-2 P
2x+2y—2z-2=0 at point 'A". Ifthe reflected ray is
along the line ' L,' , then answer the following 2 2
questions. (c) 4+ 3 d) 4+4 3
4. Minimum distance of point 'A" from the surface of
sphere (x—3)?+(y—-1)*+(z-2)*=4 isequalto:
Questions with Integral Answer :
(@1 (b) 4 ( Questions No. 10-14)
©5 (d) 3
5. Equation of line ' L," can be given by :
10. Let the faces of tetrahedron ABCD be represented
@ x+1_y+2 z+8 (b) x-18 y+5 7-6 by the planes x +y=0, y+z=0,z+x =0 and
2 4 12 17 -7 2 X+y+z= 24/6. The shortest distance between any
© Xx-8 _y+3_z-2 @ x-1_y-2 _z2-4 two opposite edges of the tetrahedron ABCD is equal
-7 5 2 5 19 21 [ (T
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11

12.

15.

16.

3-Dimensional Geometry

. Let the lines L, and L,for which the direction

cosines are given by the relation |+m+n=0 and
6lm—-5mn+2nl =0, include an angle « , then value

2
of {m} isequalto ..........
1

x-1 y-2 z-

Let the image of line 3 with respect

to the plane mirror 2x +y + z — 6 = 0 passes through
the point (-1, a , B), thenthe value of (28 —«) is
equalto ..........

X-3 y+1 z+2

13. Let plane 'P' contain the lines 3 1

7 .. .
== 5 then the minimum distance

of plane 'P' from the surface of the sphere
X2 +y2 +22 — 23/3(x+y+2)+8=0 isequal to .........
14. If the line of shortest distance between the lines

x—1:y+1:z+1 and x+2:y—1:z—2
1 -1 1 -1 -1 1
passes through the point (« , 3, 8) , then value of

8(a + ) isequalto ..........

Matrix Matching Questions :
( Questions No. 15-17)

Match the following columns (1) and (1)
Column (1)

(@) Ifthestraight lines r=r1+1a and r=rz+ub are

coplanar , where A, u are scalars, and 5.(5><5)=0 ,

then ¢ is equal to

(b) If the straight lines r=n+la and r=r> +y5 are

intersecting at a point , where A, u.are scalars , then

(€ If r=ri+2a and r=r2+ub aretwo skew lines,

then vector along the line of shortest distance is

parallel to

(d) 1fline joining p(Fl)and Q(Fz) is L, and point with

position vector axb lies on the line L, then

Consider the following linear equations
ax+by+cz=0
bx+cy+az=0
cx+ay+bz=0

Column (I1)

) (Fl —Fz)

(@) axb

(1) (ri-r2).(axb)=0

(s) (F1+Fz).(ax6):o

(t) (FlXFZ)(éXB) =0

Match the conditions in Column | with statements in Column II.

Column (1)

(@ a+b+c=0 and a®+b*+c?=ab+bc+ca

(b) a+b+c=0 and a®+b®+c? = ab+bc+ca
(© a+b+c=0 and a®+b®+c®> = ab+bc+ca

(d a+b+c=0 and a®?+b®+c?=ab+bc+ca

Column (I1)

(p) the equations represent planes meeting only at
a single point.

() the equations represent the line x=y =2z

(r) the equations represent identical planes.

(s) the equations represent the whole of the three
dimensional space.
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17. Letthe points A, B, C and D form a regular tetrahedron ABCD in 3-dimensional space , where the edge length of the

tetrahedron is +/2 units , then match the following columns (1) and (11).

Column (1) Column (I1)
(@ The angle between any two faces of the tetrahedron (p) cos™ (%)
ABCD is

(b) The angle between any edge and a face not containing () tan’l(Z—«/g)

that edge is
(r) cos™(1/2)
(c) The angle between two opposite edges of the (s) sin™ [—\/54_ 1J

tetrahedron is

(d) The volume ( in cubic units ) of the tetrahedron is (t) sint(1)
more than

“ o\\
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'ANSWERS,

3-Dimensional Geometry

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

31. (b)

'ANSWERS,

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

32. (d)

3. (c)
8. (b)
13.(c)
18.(c)
23.(c)
28.(a, ¢, d)

33. (@)

4. (d)
9. (b)
14.(c)
19. (d)
24. (d)
29. (b, c)

34. (a)

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

35. (¢)

L ()

6. (d)

11.(3)

15. @—p
(b)—>r

(©)—q
(d) -t

2.(c)

7. (b)

12:(5)

16. () > r
(b)—>q

() —p
d)—s

3. (b)

8. (b)

13.(2)

17.(a)>r
(b)—> p

©)>t
(d—a,s

4. (@)
9. (d)

14.(2)

5. (b)

10. (4)
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Trigonometric Ratios
and Identities

Exercise No. (1)

G

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

Multiple choice questions with ONE correct answer : 6. If tana , tan B arethe roots of quadratic equ-
( Questions No. 1-20) . .
ation x>+ px+q=0 , then value of expression
. {c0s43° +c0s29° —sin11° — cos65°} is equal to : ) )
{sin (¢ + B)+qcos”(a + B) + psin(a + B).cos(a + /3)}
(a)sin 7° (b) cos 36° .
is equal to :
(c)sin83° (d) none of these
+
. If xe R, then maximum value of the expression (@) pz_qq (b) Ep
{asm X +bsin x.cos X + ¢ cos X—E(a+c)} is: (©) p-q (d) q
l [i2 , 1h2, 2 1+.1—
(@) 2 a“+bT+c 7. If tan9=—p, then cos(86) is equal to :
1+ 1+ p
1
b) =va? +b? +c? - 2ac
% (2) 2p*~1 (b) —2py1-p?
© %\/az b2 +c? —2he (c)2p*+p (d) none of these
8. The value of {sin 144°. sin 108°. sin72°. sin36°%} is
(d) %\/az +b? +¢% —2ab equal to :
3 5 7 1
_ @ — (b) — © - (d) —~
. If (2—cosB)cosa =2cos f—150<a< B<rm, 16 16 16 16
tan 12 . ]
then value of anal2 © equal to : 9. The value of tan® 20°—33tan* 20°+ 27tan” 20° is :
(@2 (b) 4
E A
(@) 7 (b) V3 ©3 (d) none of these
1 10. The value of
©1 (d) 72
2 T 37 T Iz
1+cos— || 1+cos— || 1+cos— || 1+ cos—
10 10 10 10
. The value of {32.cosz—ﬂ.cos4—ﬂ.c058—ﬂ.cosm—”} is equal to :
15 15 15 15
is equal to : 1 1
i O ®) 1
@)-2 (b) 1
- 1
©-1 (@2 (c) 2 (d) none of these
. If acosa +bsina =c and acos f+bsin g =c, then
value of tan[a +ﬁj is equal to : 1. If cos A =n, s!n A =m, thensin?B is equal to :
2 cosB sinB
a b 1+n? 1-n?
a) — b) — a b
@ + (b) ~ @ 0 ——
b b+c 1-n 1+n
c) — d — ( d
© (@ ~— ©—— @ —
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Trigonometric Ratios and ldentities

12. 1f 27 A
19. If  f(0 =sin20+sin2(—+0j+sin2(—+9j;
f(0) = (acos? 0 +b%sin? )2 + (asin? @ + b? cos? H)V'? © 3 3
then maximum value of f(0) is: .
then value of f [—j is equal to :
(@) a1 b7 (6) \/2(a +b?) o
2 3 1
(c) 2v/a? +b? (d) none of these (a) 3 (b) > () 3 d1
20. If cot A,cotB ,cotC are in A.P. for AABC, then
13. Let f(x)=ﬂ and x;tn;rorn—”;nel, then _CO c0 .co.
tan 3x 3 2sinAcosBsinC is:
inteval in which f (x) lies is : (a) tan’B (b) sinB
@) R—[%, 2] (b) R—[ % , 3} (c) sec’B (d) cot’B
1 1 21. Let 9, , ¢ eR forallie{l, 2,3}, if
(c)R—[—,Sj dR-|=,2
3 2 3 3
(Z“sin2 Hi][ZCOSZ qﬁ,}
in2 i=1 i=1
= and
14. 1f cos® o +sin® o+ Ksin?(2a) =1 ; 0 < < , then s 3 2
) 2 Zsin 0;.cos¢;
value of Kis equal to : =
3 1
a) — b) —
@ ® 5 3 .
1 1 D sin? g (| D cos? s,
©3 @3 cos? = =7 then
3
Zsinqﬁ,.cosqﬁ,
15. The value of cos®10° —c0s10°.cos50° +cos?50° is : i=1
4 1 2 2 i 4 4
@3 (b) 3 (a) sina+cos* B=1. (b) sin®a+cos* B=1.
3 ©) sin*a+cos® p=2. (d)sin®a+cos® =1
©5 (@3
22. Let /2 cos A=cosB+cos® B and
. ol . 3 - 2 -
16. If A+ B + C = 0, then value of the expression V2sin A=sinB-sin’B , then sin®(28) is
{sin?A+cos C(cos A cos B—cos C)+ cos B (cosA cosC —cosB)} 1 8
is equal to : (@) > (b) 3
@1 (b) 2
1 1
(©0 (d)-1 Q) = d) —
(© 2 (d) %
17. Value of (tan 40° + 2tan® 10) is:
(a) cot 50° (b) cot 40° 2yl 12
(c) cot 10° (d) cot 20° 23. Let for all xeR, tanez{z—} , Where
X“+Xx+1
18 0c(0 2 T 3 h lueof 0" be
18, Zsinz(Sr)O is equal to €0, 27)- PRy , thenvalue of '@ canbe:
r=1
3 5t
== h) ==
(39 (b) % ® ®) 3
67 137
©2 @ ©5 @
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24.

25.

The minimum value of {(81)Sin Xtz (27)°°5X+2’3} is

T T
@) sec[gj (b) tan (Ej

(7 27
(© sm(ﬁj (d) cosec[?)

Let « , B eR" and a+ﬁ_—

equal to :

then maximum value

of {sina +sin B} isequal to :

@ 1 (b) 2 © 3 (d 2

Multiple choice questions with MORE than ONE

correct answer : ( Questions No. 26-30)

26.

27.

28.

29.

Let f (0)=tan Q{ﬁ 1+ sec(2r0))} , then

r=1
@ b &)1
(@Q%]

© f{%):z—ﬁ

cnla

J2-1

(d)f( jfl

Which of the following are rational numbers ?

. T T
(@) sin—.cos—

b) V3. T _sect
5T ()\/§cose09 sec’s

() sin %.cos% (d) sin 12°. sin 48° . sin 54°

Solution set {x , y} for the system of equations

X—y= % and COSZ(ﬂ'X)—Sinz(ﬂ'y)=% can be

21
(b) {?5}

13 11
0{63}

3 o _ m
If sin x.5|n3x—Z:am cos™ x , wherea,a,,a,, ...a,
m=0

are constants , then

given by :

@ {Z E}

30.

(@a,=a,=a,=0 (b)a,+a,+a,+a,=0

(d) ia, =0
r=1

(c)a,-a,+2a,=0

10 55
Value of {H(lﬂan(ro))}{l_[(1+cot(r°))} is

r=1 r=46
equal to :
10
(a) 1024 (b) Zloc,
r=0
20
(02 OPIRS
=

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

31.

32.

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.

In a triangle ABC with fixed base BC , the

vertex A moves such that cos B +cosC = 4sin? (g)
If a,b and c denote the side lengths of triangle
opposite to the angles A, B and C respectively , then
Statement 1 : locus of vertex point A is an ellipse

because

Statement 2 : Inthe given AABC , b, aand c forman
arithmetic progression.

sin“9 cos* 0 1

Let —— , where 8 R, then
Statement 1 : Value of sin” 0 + cos’ 0 is equal to
' 27 ' 343 q

1
sgn[lnzj. Iog%m

because

Statement 2 : Value of tan? 6 = ;
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33.

34.

Trigonometric Ratios and ldentities

a
Let 4,,0,,6, <R, and cosO, = ——
O ' b+c

, C0SO, =

a+b

and cos6, = where the sidesa, b, ¢

a+b
triangle ABC arein A.P.

Statement 1 : Value of tan® (%) +tan? [%3} isequal 35

2
to -
3

because

3 2] 0
Statement 2 : Z:tan2 E%’j =1 and tan® (?2) =

p=1

Statement 1 : For triangle

ABC

of

W+

if

sin® A+sin? B+sin>C =2, then triangle must be

right angled

because

Statement 2 : Inanytriangle PQR,

sin? P +sin®Q +sin? R = (2+4cos P.cosQ.cos R)

Consider any triangle ABC having internal angles

a, pand 7, where a,ﬂ,yi%.

Statement 1: If tana +tan B+ tany = 6—4x+x? for
all xeR, then triangle ABC is essentially an acute
angled triangle

because

Statement 2 : In any triangle except the right-angled ,
sum of the tangent of internal angles is always equal
to the product of tangent of internal angles.
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Exercise No. (2)

Comprehension based Multiple choice questions
with ONE correct answer :

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

Let a;tn?”+39; where nel ,and

3 -3
cos™ 6 _ sin® 6 (1)
cos(a —30) sin(a —30)
On the basis of given relation , answer the following
questions.

b 1 1 b
@5 O O (d)ab%

3
5. The value of {H(u cos(2r +l)%j} is equal to :

r=0
1 1
@ ®) o
1 b
© bia @b

1. Using the identity cos*6-sin*6=cos26, the 6. The value of {tan6°.tan42°.tan66°.tan78°} is

value of tan26 which is obtained from the given
relation ..... (1) of passage is equal to :

1+Acosa 1-Acosa

@—— (b) ———
sina Asina

1+ Acosa 1+ Asina

© ———— (d) —
Asina Acosa

2. Using the identitysin6.cos®6 + cos@sin®6 =sinfcoso ,

equal to :
b+1 b+2
@ —- (b) —
a a
2b+1 a
d) —
© 3a @ b+1

the value of tan26 which is obtained from the given

Questions with Integral Answer :
( Questions No. 7-10)

relation ...(1) of passage is equal to :

2Ac0sa 2Asina

@ — o (b)

1-2Asinx 1+cosx

2Asina Asina

© (d)

1+2Acosa 1+cosa

3. If '9" iseliminated fromrelation ...(1) of passage , then
quadratic in 4 which is obtained , is equal to :

@ 24%+1cosa+1=0
(b) 242 -Asina+1=0
© 24%2-Acosa—-1=0
d) 24%-Asina-1=0

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

Let value of tan (129’—:) =a +x/§ - \/5 —@ , Where

b >a >0, then answer the following questions.

4. The value of cosz—ﬁ.cos—.cos—.cos—
15 15 15 15

4 87 147 } is 10.

equal to :

n

HI n
i Tn:{w}, then value of

%{T4 —Te}_1 isequalto ..........

Af sin(ﬁj is a root of the cubic equation

8x% —4x% —4x+a =0 and [.] represents the greatest

integer function , then value of {%} isequalto ..........

T (@r-Da)| (1Y
If E{Sm(Tj}_(ﬁj , then value of

(njz is equal to
1 qualto ..........

Let o’ +3a+8, a’ +2a and 2 +3 be three sides

ofatriangle , then least possible integral value of 'a'
isequalto ..........
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Trigonometric Ratios and ldentities

Matrix Matching Questions :
( Questions No. 11-12)

11. Let sind+sing=a and cos@+cos¢=b, where a=b, then match the following columns (1) and (I1).

Column (1)
(@ tanO+tang

(b) cos6.cos¢

(©) cos(0+¢)

(d) sin(@+¢)

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

Column (I)

(@ Ifx e[—% , %} , then the output set of

f (x) = 45" — 21X 4" contain the interval(s)

(b) If xe {—% , 0} , then the output set of

f (x) =sin® x+3sin® x +5sin? x + 2¢0s? X
contain the interval(s)

(c) Ifx e(—% , %j , then the output set of

f (x) =tan® + 4 tan® + 5 contain the interval(s)

d) If Xe(%,ﬂjl , then output set of

f(x) = 9°°°* —4(3)*°* +5 contain the interval(s)

Column (I1)

(a® +b?)? — 4b?

®) 4(a® +b%)

2ab
(a% +b?)

(@)

8ab

O vyt

4ab

N T

b? — a?
b% +a?

(t)

Column (I1)

() (1.2]

(@) [4,5)

(N (6.9

() [3.4)

(© [1.4)

" o\\
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1. (c) 2. (b) 3. (a) 4. (d) 5. (c)
6. (d) 7. @) 8. (b) 9. (¢) 10. (b)
11. (b) 12. (b) 13. (b) 14. (a) 15.(c)
16. () 17. (b) 18. (b) 19. (b) 20. (b)
21. () 22. (b) 23.(c) 24. (d) 25. (d)
26.(a, b, c) 27.(a,b,c,d) 28. (a, c d) 29.(a,b, ) 30. (a, b)
3L (a) 32. (b) 33. (a) 34. (c) 35. (a)
1. (b) 2. (©) 3. () 4. (b) 5. ()
6. (a) 7. (6) 8. (0) 9.(9) 10. (6)
1. @)>r 12.(3)=s s

(b)—>p (b)>q,r,s

(€t (©=p.q,rs,t

(d)—q (d)—q
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5% | Trigonometric Equations

and Inequations

Exercise No. (1)

\\o %,

Multiple choice questions with ONE correct answer : 7. General solution of the trinometric equation ,
(Questions No. 1-15 ) (3-1sinO+(/3+1)cosO =2 is:

1. Total number of integral values of 'n' such that the @nr+(-)" 2+ nel
equation (cos x + sinx) sinx = n is having atleast one 4 12
real solution is/are : -

nr+(-)"=-—;:;nel
@3 (61 O N7 Dy g ine
(©)2 (d)o
(c) 2nni%+% ;nel
2. The equation cosx—x+ 2 =0 ishaving one real root
in the interval : ) Znﬂil—ﬂ;nel
- 4 12
@ [o, ﬁj ® (5 , nj
2 8. If 4sin® x=8sinx+3<0 and xe[0, 27], then the
37 3 solution set for x is:
(=% @[ %2 |
2 2 T 5z 11z
a) |0, = b) | =, =
@[0.%] CIEaE]

3. The equation tan* x—2sec’ x+a?=0 will have at T o z 5r

least one solution , if : © {E , ?} (d) [E ’ ?}
@lal<2 (b) a|<4
(© lal<3 (d) lal=1 9. Let XGE—%,%j and yeR , then number of

4. The number of solutions of the equation ordered pairs (x , y) which satisfy the inequation
max { secx, cosecx } =3 in interval [0, 27] are -

' . gsec’ x [=—y?+y* [ <1 aregiven by :
given by : { > yo+y g Y
(a)4 (b)8 (a) 4 (b)8
©6 (d)10 (©)12 (d)16

02 2 2 2y @

5. If 4sin“ x+tan“ x+cosec“x+cot“x—-6=0 , then 10. If cos® x+sin® x+ Asin? 2x =1, where x €| 0, L3 ,
forall nel, x belongsto: 2
@ 2 (b) onr+ then' A" is equal to :

4 4 1 3 2 1
(@) — (b) — © % @3
© nr+Z (d) n7 -~ 4 4 > 3
4 4
] 11. Number of solutions of the pair of equations ,
6. If xe[0,2x], then total number of solutions of ) ) .
2sin2 0 —cos260 =0 and 2cos®#—3sind =0 , inthe
equation sin* x+cos* x = sin x.cos x is equal to : interval [0 , 2] isfare
@0 (b)1 @0 (b)2
(©2 (d)4 ©4 @3
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Trigonometric Equations and Ineguations

12. If X€|:0 , %} , then number of solutions of the 18 Let T(x) =2sinx+3cos(Ax) ,where 1 €R. Ifthe
equation f(x)— sec[sinl (ED —tan [cosl (ij] =0
equation 2sin? x.cos?| = | = 2% + 2% isfare : N .
' 2 is having atleast one real solution , then values(s) of
@0 (b) 1 "2 "canbeequalto:
(€2 (d)3 8 4
a) — b) ——
@ ¢ () =
13. The number of ordered pairs (p , q) , where ) 1
p,qe(-x,x) , satisfying the conditions (c) 3 (d) 17
cos(p +q) = lim(1+sin 7)™ and cos(p-q) =1
i/ et 19. If 'S' represents the exhaustive set of values of x
is/are :
in (-7 ,zn] which satisfy the inequality
a)0 b) 1 )2 d)4
@ (®) © @ 2sin?x+|sinx|-1 <0, thenset 'S' contains :
14. Let'« ' bethe smallest positive number for which the Tz 7
equation cos(a sinx)—sin(acosx) =0 is having a (@) 12 Z}
solution for x [0, 2], then tan L] is : o -n
(2\5 ®) =55
@1 (b) V2 -1 5 7a
©3-1 (@) 2-3 © ?}
15. The smallest positive root of the equation @ (_5_7r _”j
Vsec? x—1—-x=0 liesin: v
(@ (O , %j (b) (%ﬂ'j 20. If the inequality x+sinx>|p|x? is satisfied for all
3 I Xe [O \ l} , then the possible value(s) of 'p' can
©|r,— d)|=—.27 2
2 2 be -
Multiple choice questions with MORE than ONE @ T+4 (b) tan I
correct answer : ( Questions No. 16-20) o 8
T+4 2 +4
16. Let O e (0 , %J , then the solutions of the equation © (d) 2
6 x . Assertion Reasoning questions :
Z cosec (6 +(p _1)Zj . cosec[@ + pzj =42 ( Questions No. 21-25)
p=1
is / are - Following questions are assertion and reasoning type
’ questions. Each of these questions contains two
@~ 0 E  © 3 d o7 statements , Statement 1 (Assertion) and Statement 2
8 12 8 12 (Reason). Each of these questions has four alternative
answers, only one of them is the correct answer. Select
17. Ifthe equation 4|sinxcosx|-2|x|— A =0 is having the correct answer from the given options :
atleast two real solutions , then possible values of the (2) Both Statement 1 and Statement 2 are true and
parameter "2 " can be: Statement 2 is the correct explanation of Statement 1.
() tan L3 (b) tan 13 (b) Both Statement 1 and Statement 2 are true
8 12 but Statement 2 is not the correct explanation of
Statement 1.
(c) sin (%} (d) cos (%) (c) Statement 1 is true but Statement 2 is false.
(d) Statement 1 is false but Statement 2 is true.
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21

22.

23.

. Statement 1 : The equation 2cos? X ++/3sin x+1=0
is having four solutions in [-37 , 7]

because

Statement 2 : sinx :é = X=nx- (—1)”*3.% ,

where ne .

Statement 1 : If xe(0, 27), then the equation
tan x+sec x = 2cosx is having 3 distinct solutions

because
Statement 2 : The graphs of y=1+sinx and

y= 2+cos® x _intersect each other at three distinct

locations if x e (0, 2x).

Statement 1 : If sin* x—cos® 3x =1, then no solution

exists for the equation in (—% , %j

because

Statement 2 : cosx +secx=2 = sin*x+sinfx=0.

24.

25.

Statement 1 : If [.] denotes the greatest integer
function , then the equation 2+[sin x]+[cosx] =0 is

having infinitely many solutions is (—7{ , —%)

because
Statement 2 : The values of both sinx and cos x lies

in between -1 and O for all x (—n , —%J

Statement 1 : If [.] denotes the greatest
integer function , then number of solutions of the

system of equations 2y:[cosx+[cosx]] and

[y+[y+[yll]=6sinx, where xe[-27 , 2], are
two

because

Statement 2 : The graphsof.y=2cosx and y =[sin x]
intersect each other at two location for
Xe[—27r ) 271].
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Trigonometric Equations and Ineguations

Exercise No. (2)

\O OOo

Comprehension based Multiple choice questions
with ONE correct answer :

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

Consider the system of equations :
4|sinx|siny+1=0, and

cos(X+y)+cos(x—y)=3/2

5. If the exhaustive set of permissible values of ¢ and

[ are represented by A and B respectively , then

number of integral element(s) which lies in ANB
is/are :

@ 2 (b) 0
(1 (d) 4

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

If xe[0,27] and ye[r,2z], then answer the 6. Let for some permissible values of ‘o' and 'B' the
following questions given system of equations in the passage is having
common solution , then the common solution
1. Let the ordered pair (x , y) satisfy the given system of can be :
equations , then number of ordered pair(s) for which @ T ) 57
xe (0, ), is/are : 4 4
(@2 (b) 1
3 Vs
©0 @4 ) — d) =
© > OF
2. Number of ordered pairs (x , y) which satisfy the
given system of equations and hold the conditions
y _: =0, isfare: b1 Questions with Integral Answer :
@ (0) ( Questions No. 7-10)
(©2 (@0
3. Number of ordered pairs (x,y) which satisfy the given )
system of equations and hold-the condition 7. Letg—; be the smallest angle in [0 , 27z] for which the
T .

—-x>=, islare: . . . .
y 4 equation 16sin'® x+16cos™ x = 29cos* 2x is sati-
@2 (b)1 sfied , then value of 'k’ isequalto ..........
©0 @4

Compreher_lsion passage (2) 8. Total number of values of x in (—z , #) for which the
( Questions No. 4-6)
" \/g . VA/3sin2x—cos2x+2 4
Let 'a' be a real parameter for which the equation equation ( SIn X+cos X) =4B
sin® x+cos* x+ (sin x+cosx)®> +a —1=0 s having satisfied isfare-.........
atleast one real solution. If 'S "' is another real
: ; ind 4., _
parameter for which the equation sin™ x+cos” x = 8 9. Total number of solution(s) of the equation
is having real solution , then answer the following . ) .
questions. |4sinz x| —Xx“+2x=1is/are..........
4. Exhaustive set of values of 'a"’ belong to :
3 3 11 . . .
@|-=,2 b |-=,= 10. If the equation K cosx-3sinx =K +1 is solvable
2 2 2 2 for x, then maximum possible integral value of 'K' is
equalto ..........
3 1 31
©|-2,-= @5
2 2 2 2
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11. Match the equations in column (I) with their number of solutions in column (I1).

12.

@)

(b)

©

@)

Matrix Matching Questions :
( Questions No. 11-12)

Column (1)
57
3x+2tanx:? , Xxe[0, 2rx]

sin{x}=cos{x}, xe[0, 2], {} denotes the

fractiond part of x.

. T
cos2x =|sinx|, Xe(—E,n)

sin(cosx) —cos(sinx) =0, x [0, 2x]

Match columns (1) and (I1).

@

(b)

©

@)

Column (1)

If the equation 2 cot>x — 5 cosec x— 1 = 0 is having
at least seven distinct solutions in [0, nz], then
natural number 'n* can be

Number of solution(s) of the equation

tan x—cot x
2

tan x+cot x
2

Xe {0 , 37”} is/are

= x-for

Number of ordered pairs (x,y) satisfying the equation

[x|+|y|=1 and sin(x +y) —sinx—siny =0 is/are

If the equation 4cosec?((A+X))+A%—44 =0 is
having real solution , then ' 1" can be

Column (I1)

(p) 4

@ 3
(N o

(s) 6

® 1

Column (I1)

(p) 8

(@ 0

(n 2

() 7

t) 6

]

oo\\
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Trigonometric Equations and Inequations

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

1. (a) 2. (¢ 3. @) 4.(d) 5. (b)
6. (C) 7. (4) 8. (2) 9. (7) 10. (4)
1. @—>q 12. (&) > p,s
(b) > s (by=r
©—q ©-t
d)y—>r dy—>r
[212] Mathematics for JEE-2013

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

Author - Er. L.K.Sharma



Chapt

Solution of Triangle

Exercise No. (1)

NN\

Multiple choice quesno.ns with ONE correct answer : 6. Iftheangles ofatriangleareintheratio 4:1:1 , then
( Questions No. 1-20) . . . .
the ratio of the longest side to the perimeter is :
1. In AABC, ifangles A, B, C are in geometric seg-
L1 (@) V3:(2+3)
uence with common ratio 2 , then (E E_EJ () 1:4/3
) . (©) 1:(2++/3)
@ 3 ®) 3 (€0 (d)2 d)2:3
2. Let ABC and ABC' be two non-congruent triangles 7. Inatriangle ABC, let ZC =7z /2. If r isthe in-radius
withsides AB=4, AC=AC'= 2+/2 and angle B = 30°. g?rdf;)'iss (tehzatl:lgc_um—radlus of the triangle then
The absolute value of the difference between the area a ,
of these triangles is : @a+hb (b)b+c
(@8 (b) 4 (c)6 (d)y2 (c)c+a (da+b+c
3. In an isosceles triangle if one angle is 120° and .
. e . . 8. Inatriangle ABC, /B=x/3 and £C=x/4. LetD
radius of its incircle is /3 , then area of the triangle in ]
square units is : divides BC internally inthe ratio 1 : 3 then w
NG sin ZCAD
(8) 7+12y3 (b) 1273 equal to
) 12+743 d) 4x
© @ @ 1//6 (b) 1/3
4. If a, b and c denote the length of the sides opposite
to angles A, B andC of a triangle ABC ; then the (©) 1/43 (d) v2/3
correct relation is given by :
9. 1f .B=2,,c=% and a= 2+/3+2) units , then
(a) (b+c)sin(B+CJ:acos(§j 4 3 ( )
area (in sqg. units) of traingle ABC is :
(b) (b—c)cos( j asm( j (8) 6+23 b4
©) \3+1 (d) 243 +4
©) (b—c)cos( j: 235'”( j 10. Let r, R be respectively the radii of the inscribed and
circumscribed circles of a regular polygon of n sides
. (B-C A
(@ (b —c)sm[ j = acos(zj such that $= J5-1,then n is equal to :
5. Three circular coins each of radii 1 cm are kept inan @5 (b) 6
equilateral triangle so that all the three coins touch (©10 (d)8
each other and also the sides of the triangle. Area of
the triangle is
J 11. Inatriangle ABC, i+r_2+r_?) is equal to :
1 ca a
@) (4+2+/3)cm? (b) (Zj (12+7+/3)cm?
1 1
(a) E—F (b) 2R-r
© (£)(48+7\/§) cm?  (d) (6+4+/3)cm? 1
4 © r-2r (d) ~oa
r 2R
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12.

13.

14.

15.

16.

17.

Solution of Triangle

a
If for a triangle ABC , |b
c

D O T

c
a|=0 then
b

sin® A+sin® B+sin®C isequalto:

(@ sinA +sinB + sinC

(b) 3 sinA sinB sinC

() sin3A+sin3B+sin3C
(d) sin®A sin®B sin°C

a_b

In a triangle ABC if —= :E, then ratio of the
4 5 6

radius of the circumcircle to that of the incircle is

() 15/4 (b) 11/5
(c) 16/7 (d) 16/3
In a triangle ABC let AD be the altitude form A.
If b>c, Z/C=23° and AD= bzabcz then /B is
equal to
A
b
C
23°
D B a C
(@) 113° (b) 123°
(c)147° (dy157°
In triangle ABC, if
2coSA cosB 2cosC a b
+ + =—+—, then
a b c bc ca

(@) A=90° (b) B=90°
(c)C=90° (d)C=75°
In a triangle ABC , if ! + ! = 3

a+c b+c a+b+c
then ZC isequalto:
(a) 30° (b) 60°
(c) 75° (d)9oe

. . 2
In a triangle with one angle ?ﬂ , the lengths of the

sides form an A.P. If the length of the greatest side is
7 cm , the radius of the circumcircle of the triangle is

(@) @ cm (o) % cm
3 3
© ¥ cm (d) v/3cm

18.

19.

20.

If D is the mid-point of side BC ofatriangle ABC and
AD is perpendicular to AC , then

(a) 3b2=a?-c? (b) 3a2=h?-3c?
(c)b?=az-c? (d) @2 + b? = 5¢?

If two sides of a triangle are the roots of the equation

4x2 — (24/6)x+1=0 and the included angle is 60°
then the third side is

@ 3
© 1/3

(b) \/3/2
(d) 2/43

Inatriangle ABC ,if(a+b+c)(b+c-a)= Abc,
then :

(@ 1<0
(©0<aA<4

() 2>6
d ar>4

Multiple choice questions with MORE than ONE

correct answer : ( Questions No. 21-25)

21.

22.

23.

24.

Internal bisector of angle' A of triangle ABC meets
side BC at D. A line-drawn through D perpendicular
to AD intersects'the side AC at E and the side AB

atF./If a, b, c represent sides of AABC, then
(@ AE is HM. of b andc

(b) AD =2—bccosA
b+c

2
() EF :A'—bcsiné
b+c 2

(d) the triangle AEF is isosceles

If atriangle ABC withside a =12 units is inscribed
in a circle of radius 10 units , then in-radius of
triangle ABC can be :

(a) 4 units
(c) 5 units

(b) 8 units
(d) 2 units

Let the two adjacent sides of a cyclic quadrilateral
T

3 If the area

be 2,5 and the angle between them is

of quadrilateral is 43 square units , then the
remaining sides can be :

(@)2 (b) 4 ©3 (d)6

Which of the following expressions on solving
reduce to the area of triangle ABC ? (all the notations
are having their usual meaning).

4R—(r+r1y)
h+n

@) {Jr(nrr) (b) 11,

2 A . rh—r
t—+2R A nr
(c) reco 2+ rsinA) (dyn (c—bj
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25

. For triangle ABC , which of the following statements
are true ?

(a) Product of all the side lengths of AABC =2(rsR).

mi-t it
rnon g
(c) If 2R=r, —r, then AABC is right-angled.

(d) If R=2r, then AABC is equilateral.

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.

Let A, be the area of n-sided regular polygon
inscribed in a circle 'C" of unit radius and- A, be the
area of n-sided regular polygon circumscribing the
circle 'C'.
Statement 1 : If % = 4(2—«/5) , thenthe number of
sides ' n' of the regular polygon are 12

because

Statement 2 : i =4tan (Ej .
A n

27.

28.

29.

30.

In triangle ABC, let the side lengthsbe a=6 , b=8
and c¢c=10.
Statement 1 : Distance between the circum-centre and

in-centre of AABC is equal to /5 units
because
Statement 2 : For any triangle , distance between the

circum-centre and in-centre is equal to vR? —2rR ,

where R , r represents the circum-radius and
in-radius of the triangle.

Consider an acute-angled triangle ABC in which the
altitudes are AP , BQ and CR.
Statement 1 : Incentre of triangle PQR
orthocentre of triangle ABC

is the

because

Statement 2 : orthocentre of triangle 11,1, is the
in-centre of triangle ABC , where 1, 1, , |, denote the
centre of escribed circles for triangle ABC.

Consider a triangle 'ABC , having side lengths
a, b, c andcircum-radius (R).If r , r,, r, denote
the ex-radii of triangle ABC , then

2

ab ac bc
Statement 1: {— +—+ —} >6R
R L n

because

. (24_2]4_(94_2)4_(24_2) >6
Statement 2 : b a c ' b a c)l”

Statement 1 : In triangle ABC , if the sides b, ¢ and
the angle ZABC is known , then a unique triangle can

only be formed if sin B :g and B is acute

because

Statement 2 : If sinB :% and ZB is obtuse , then

AABC doesn't exist.
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Solution of Triangle

Exercise No. (2)

0%,

O
o

Comprehension based Multiple choice questions
with ONE correct answer :

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

Let circum-radius of AABChe 'R' and the line
joining the circum-centre 'O" and in-centre 'I' is parallel
toside BC. If R ,R,, R, are the radii of circumcircles
of triangles OBC , OCA and OAB respectively , then
answer the following questions.

a b c¢ |,
1. Value of E+_+_ is equal to :

6. If BC =4 units and the area of AABC is '§ ' square

units , then :

- ,1 4 _
(@ tan [sm (ED =1
(b) tan [Ztan 1 ZD =

-1 5+2 j

(c) cot (2 tan

(d) tan(3tan7'(5 +1))

e-mail: mailtolks@gmail.com
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R
to2 s Comprehension passage (3)
a+b+c abc ( Questions No. 7-9)
@ — 0 5
Let triangle ABC of area-A square units be inscribed
2 2 2
() (abc] (d) a +b +c” in a circle of radius 4 units , where A e (0 , 12\/§].
R2
If p, ,.p, and p, denote the length of altitudes of
. triangle ABC from the vertices A, B and C
2. Value of (cosB +cosC ) ls: respectively , then answer the following questions.
@1 (b)3/2
(c)1/2 (d) /3
7! The value of 4{005 A + cosB + COSC} ,isequalto:
\ & P P P
3. For given AABC the in-radius is given-by : @2 ' (;) 1 :
a
(A RcosB (byR cos A
©3 (d)4
(c)RcosC (d) none of these
) 8. Ifsides a, b, c arein A.P., then maximum value of
Comprehension passage (2)
( Questions No. 4-6) 1 1 1.
—+—+—¢ isequalto:
In triangle ABC , let the altitude , internal angular o P2 Ps
bisector and the median from vertex A meet the 18 b 24
opposite side BC at D , E and F respectively. @ A () A
If /BAD =« , and ZDAE = ZEAF = ZCAF =« , 6 12
then answer the following questions. (©) n (d) N
4. If {p} denotes the fractional part of p , where 9. Minimum  value of  the expression
p=[pl+{p}, then: ) ) ,
) a’p; b'p cpy | . Ito:
(a) {tanB}=0 (b) {sinA} = 1/2 b ¢ | g [ 'sequalto:
(c) {cosB} = % (d) {tan B} = {tanC} (a) 4A (b) 6A
(©) 8A (d) 2A
5. Value of tan (Ecosl(cos(ZC))j is equal to : Questions with Integral Answer :
2 ( Questions No. 10-14)
(@ tan (Ej (b) tan(3Aj 10. Let a, b, ¢ represent the sides of triangle ABC , where
2 4 (b-a)=(c-b)=landa,b,ceN.If ZLC=2/A,
(c) sin(2B) (d) tanB+tanC then value of (3c—b-a) isequalto..........
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11

12.

13.

15.

16.

. If sides of a triangle are three consecutive natural
numbers and its largest angle is twice the smallest
one, then the largest side of triangle is ..........

Let a, b and c represent the sides of triangle ABC
opposite to the vertices A , B and C respectively.
If a*+b*+c*+b*c?-2a%(*>+c?)=0, then
value of sec?(A)isequal to ..........

Let three circles touch one-another externally and the
tangents at their points of contact meet at a point whose
distance from any point of contact is 2 units. If ratio of
the product of radii to the sum of radii of cricles is

k:1,then k isequalto .........

14. If A, isthe area of A formed by joining the points of

contact of incircle with the sides of the given triangle
whose area is A , similarly A, , A, and A, are the
corresponding area of the A formed by joining the
points of contact of excircles with the sides , then

A Ar As Ay

A A A

value of + isequalto ..........

Matrix Matching Questions :
( Questions No. 15-17)

Intriangle ABC, let the orthocentre (H) and circum-centre (C) be (3, 3) and (4, 3) respectively. If side BC of the

triangle lies on line y — 2 = 0 and internal angles are ZA=a , ZB=p, ZC =y, then match the following

columns (1) and (11).
Column ()

(@ (ACy)cosa
(b) HB
(c) HA
(d) HC

Column (I1)

(p) secy
(@) 2
()4
(s) sec p
(.1

In triangle ABC , let CH and CM be-the lengths of the altitude and median to base AB. If side lengths

a=5,b=+/97 and c=12 , thenmatch the following columns I and I1.

Column (1)

(@ Value of cos(tan"(vMH)) is
(b) Length of in-radius of triangle MHC is

(c) IfBCis extended to P such that triangle APB is right
angled at P, and area of AAPC is'§ ' square units ,

then integer(s) less than (ij can be
MH

(d) If £/APH =0 , then value of tan@ is more than

Column (I1)

(p) 2
(@ 1

(n 5

(s) 3

) 1/2
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Solution of Triangle

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

'ANSWERS,

1. (b)

6. (b)

11.(6)

15. @) >t
(b)—>p

(©—gq
(d)—s

2. (a) 3. (b)
7. (b) 8. (d)
12.(4) 13.(4)
16. (a) >t

(b)—q

(©—p.q,s
(d—p,q,t

4. (d) 5. (b)
9. (b) 10. (9)
14.(2)

e-mail: mailtolks@gmail.com

[ 218 ]

www.mathematicsgyan.weebly.com

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




Chapt

Inverse Trigonometric Functions

Exercise No. (1) \\Q ®..

Multiple choice questions with ONE correct answer : 6. If 4sint (x) + cos™ (x) = 7, then x isequalto:
( Questions No. 1-25)

1 b 1
@ 3 ®) 3
1. If 1 <x< /2, then number of solutions of equation 1 n
tan*(x—1) +tan " (x) + tan 1 (x +1) = tan 1 (3x) is © 5 @73
a)0 b) 1
@ ®) 7. Sum of infinite series :
©2 (@3 5 5 ., )
cot™(2)+cot ™ (8)+cot " (18) +cot™(32) +........
. is equal to :
2. 1F Lsin (sztanl X, then x is equal
2 5+4cos20 (a) £ (b) Z
to: 2 6
0:
(a) tan36 (b) 3tano r T
1 © 3 OF
(c) stané® (d)3cot
3 8. Which one of the following is equivalent to
2tan}(-3) ?
(1 a1 a1
3. If tan (—jﬂan (—]Han (—J+ ........ n terms 4 . 4
3 7 13 (a) 7r+cos‘1(—} (b) ——+tan‘1(——j
5 2 3
is equal to tan~*(0) , then 0 isequal to:
T . _4(3 Vg _1[4J
C) —+sin| = d) ——+tan""| —
@ " ) n+1 (© 5 (5) @ -3 3
n+1 n+2
© n @ n-1 9. The principal value of sin-(sin 10) — cos(cos 5) is :
o) ——
n+2 n+2 (@ 7+5 (b)25 + 7
4. Aroot of the quadratic equation © -5 (d) 2710
17x2+ 17x tan Ztml(ij—z -10=0s: . - 1y
5) 4 10. Complete solution set of sin™ x <cos™x is:
10 @ Xe[i,l} (b) x{—i,l}
@ (b)-1 72 NE]
© -+ @1 ) L
o) ——
17 c) Xe|-1,— d) xe| —,—
axelig|  @re- gl
. 1
2tant| = tan* (242
5. The value of {sm{ an (3D+cos( an ( \/_))} 11. I 3sin~tx = —z —sin"}(3x— 4x°) , then
is:
14 14 (a)XG[—l—l} (b)XE|:1 1}
3) — b = T T
@ 13 (b) s 2 2
©) ? (d) % (€) |x]=1 (d) none of these
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Inverse Trigonometric Functions

12. 1f cot t x+cotty+cott z =%, then (x+y+2z)is:  19. The value of sin~*(sin12)+cos *(cos12) is equal to :
111 @0 (b) 24-27
@ —t—+= (b)xyz
X y z () 4z -24 (d) none of these
Xyz
() xy +yz +2x (d) 2 3 4 6
X+y+z 20. If sin_l[x—x+X—...J+cos_1[x2 —X+X—...J:”,
2 4 2 4 2
13, The value of COS—{\EJ_COS—{\/ZE\/?J is - for 0<|x|<+/2, then x equalsto :
(8) 1/2 (b) 1
P p (b)-1/2 (d)-1
- b -
(@) 3 (b) 2
(C)f (d)Z 21. If XE(E,HJ, then value of the expression
2 6 2
- -1 P . .
sin (cos(cos (cos x) +sin™(sin x))) is equal to :
14. If Xe(—%,%j, then value of the summation x
@5 (b) —=
tanl(tan Xj+tan1( 3sin 2x ] is i
4 5+3cos2x © x (d) 5
X
a) — b) 2x
@2 © 22. Complete solution set of tan?(sin ™ x) >1 is:
(c) 3x (d) x
@ (_1 _i})[i 1}
1+x 1= x2 2 V2
L 1-x
15. If x. = 2 tan- ( j ; X, =sin 1( ] where
1 1-x 1+ x? (b) [_i , ij_{o}
J2 2
xe(0,1), then (x, +x) isequalto :
C (© (-1,2)-{0}
@0 (b) 27 (d) none of these
(OF: (d)y-=
1. 63 .
16. cos‘l(cos(2cot‘1(\/§—l))) is equal to : 23. The value of sm(zsml (gn is :
3
@V2-1 OF @5 @F @ L )
a — —
NE] J10
17. The maximum value of (sec™® x)? + (cosec x)? is : © 1 o 1
72 n? V8 33
r b) Z—
(@) 2 (b) 2
2
) 7 (d) none of these 24, If Xe(ﬁ}_ﬂ) then tan-L J1+cosx ++/1-cosx
2 J1+c0s X —+/1—cosx
18. Range of f(x)=sin"x+tan'x+secx is: is -
n 3 n 3 T X X
- = = a) —+— b) - —
@55 o5 @22 ®=
T T X T
(©) (_Z'Oj (d) none of these © 7 2 (d) 57X
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25

CAf Xe(O,%), then the value of summation

tan”* (%taﬂ ZXJ +tan~* (cot x) + tan~*(cot® x) s :
(@0 (b) =

T T
(©) > (d) 7

Multiple choice questions with MORE than ONE

correct answer : ( Questions No. 26-30 )

26

27.

28.

29.

30.

. Let sin(2cos*{ cot(2tan)}) =0, then possible
values of '« ' canbe:
@ V2 +1 (b) 2++/3
(c) sgn(x) (d)1-+2

Let the equation sin*(x)—|x—a|=0 is having at
least one real solution , then possible values of

o' canbe:
(a) tan™! (tan 3)
(c) sin~t (sin 4)

(b) cos (cos 2)
(d) cosec™ (cosec 7)

2
. _ . n
Let the system of equations cos™ X+ (sin~ y)* = %

2
T

and (sin'y)*—cos x= IT? be consistent , where

neR, then:

(@) Least positive integral value of n is 2.

(b) Greatest positive integral value of k , where
k=4n,is 7.

(c) Possible number of integral values of 2n are 3.
(d) Least positive integral value of n is 1.

If [a] represents the greatest integer just less than
or equal to o« , then solution set of the equation

[cot’1 x] + Z[taln’l x] =0 contains :

3 5
@ {z ’ ﬂ

(©) (1, tan 1]

(b) (cot1,1)

(d) [sinl, sin2]

Let P(x,y) satisfy the equation

cos™(axy) + cos ™ (y) — cos*(bx) = 0.
If a=0 and b =1then P liesoncurve C . Forcurve
C, which of the following statements are correct :

(@ C, passes through origin and have constant slope
of sgn(e).

(b) all points on C, are equidistant from origin.

(c) C, bounds a region of 7 square unit area.

(d) C, bounds a region of T square units with
! 4

coordinate axes.

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.

31. Statement 1 : Sum of the infinite series :

S= {cotl(S) +cot™? (%) +cot™? (3;) +cott (%J + o }

is equal to z
g 4

because

n r-1
Statement 2 : If S =) tan™ % , then
— 1+2°F

S, :(tanl(znl)_%j , and hence lim S, :%.

n—o0

32. Let p=cot Esin‘1 {cos(Stan‘l(«/§+ 2))}} and

q =tan B cos™ {cos(z cot™* (2 —1))}} » then

Statementl: p+q=0

because

Statement2: p=(v2+1) and q=—-(/2+1).
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Inverse Trigonometric Functions

33. Statement 1 : If [cos™ x| +[cot"x]<[sin’x], where 35 Consider a triangle ABC , where /B -90° , and
[.] represents the greatest integer function , then

exhaustive set of values of 'x' is (cot 1, 1] M =tantl & |+ tan?t| —C—
b+c a+b)
because
M

Statement 2 : [SinZ X] — 0 v | X | < 1 Statement 1 B Va.lue Of Cot(?j = \/é"r 2
34. Consider the ordered pairs (x , y) satisfying the because

conditions |y | — cos x = 0 and y = sin™ (sin x). Statement 2 : Value of M is 45°.

Statement 1: If X e[-7 , 37], thenfour ordered pairs

of (x, y) exist

because

Statement 2 : |y | =cos x and y?- x2 =0 intersects at

four distinct points.
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 functions f(x):sinl(1

2x2j and
+X

5. Let points 'P' and 'Q' be (a, b) and (c , d)

respectively , where f:[a,c]—[b,d] is linear

function which is surjective in nature , then f (x)
can be :

(@) 2x-3
(c) 12-5x

(b) 5x—2
(d) 6 2x

g(X)=(xx-12+k forall xeR, where'k' isa 6. Diametric length of circle passing through 'P' and 'Q’
parameter. On the basis of definitions of f (x) and g (x) and orthogonal to x*+y*=10 , is:
answer the following questions.
94 (@) 130 (b) V150
. If [.] represents the greatest mtege'r 'functlon , and (c) Ji05 (d) 10
o, B are the maximum and minimum values
respectively of y=[f(X)], then («— ) isequal to:
(@7 (b) 4 Questions with Integral Answer :
( Questions No. 7-10)
©3 (d)2
. If the equation f (x) —g(x) =0 is having at least one &
real solution then complete set of values of k s : 7. Let Ztan—l (Z_izj =a, then the least integer just
=
@ [—oo 2] ®|-5.3]
greater than the value of cot(%) isequalto ..........
© {—% , ooj (@ (= ()
pr’
8. Let the equation (sin™x)%+(cos™x)® =— is
. Number of values of x satisfying the equation 8
(tan* x)? + f?2(x) = 2 (x) (tan* x) is/are : having real solution of x , where pel , then total
@0 ()1 number of possible values of p are...........
©3 ()4 .
Comprehension passage (2) o.1f ;Cos_l(cos x)=[log,, [x||, then number of
(Questions No. 4-6) solutions of ' x "' is/are .........
Let P and Q be the positive integral ordered
pairs of (x, y) ,where x < y , which satisfy the 10. Let u:tan[Ztan‘l(«/5—1)+%cos‘1&jj and
equation tan*(x)+cos™ Y |—sin (ij . 1 1
W J1o v=tan (Btanl(z -3) —Ecos’1 (ZD » then value of
On x—y planeif OP <OQ, where 'O' isorigin, then (U+V) isequalto .........
answer the following questions.
. Let points 'R" and 'S' be the reflection of 'P' and 'Q’
respectively about the line mirror y—x =0, then area
(in square units) of the quadrilateral PRSQ is
equal to :
(@8 (b) 10
(c)18 (d)4
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Inverse Trigonometric Functions

Matrix Matching Questions :
( Questions No. 11-12)

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

Column (1) Column (I1)

(@ If nz—tan™(3) is a solution of the equation (p) 1

12tan2x ++/10secx+1=0 , then value of n can be

(@ 2
2 [—
(b) If cot™ [Mj >% , then value of n can be " 3
T
(c) Value of tan™ (tan 3) + sint (sin 2) is (s) 4
. 3 i (7-5@+x%)).
(d) Maximum value of ;-SGC W is less than ®5
12. Match the following columns (1) and (1)
Column () Column (I1)
2
(@) If xe(—»,0), then value of 2tan‘1x+cos‘lﬁ+§2J is ; () O
\/g sa s I 23\
(b) If xe 7,1 » then value of 2sin*x +sin™ (2xV1=x*) is: @ =
(c) If xe(-x,—e) , thenvalue of tan” Gj—cot‘l(x) is: (N -z
3

(d) If xe(l,), thenvalue of 3tan™* x—tanl(i)i?);(z j is : (8) 2z

®) -2~

O..
(]
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1. () 2. (0) 3. () 4. (d) 5. (b)
6. (a) 7. (0) 8. (b) 9. (0) 10. (c)
11. (a) 12. (b) 13. (d) 14. (d) 15.(c)
16. (c) 17. (d) 18. (a) 19. (a) 20. (b)
21. (d) 22. (a) 23.(c) 24. (c) 25. (b)
26.(a, ¢, d) 27.(a,b, d) 28.(b,c,d) 29.(a,b, d) 30. (b, d)
31. () 32. () 33. (b) 34. (b) 35. (a)
1. (o) 2. (a) 3. (0) 4. (c) 5. (c)
6. (a) 7. (4) 8. (7) 9.(8) 10. (8)
1. (@-p,r.t  12.@)-sp

ozt B
(d—r,s,t (=g
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