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W _Exercise-1: Single Choice Problems

1 cosa cosp
cosa 1 cosy
cosfp cosy 1

0 cosa cosp
cosa 0  cosy
cosB cosy O

1. If =

2 o
then the value of cos? o + cos?p + cos® yis :

3 3 9
@ 1 ® © 3 3
2. Let the following system of equations |
kx+y+z=1
x+ky+z=k
x+y+kz =k?

has no solution. Find |k|.
@ o ) 1 (© 2 @ 3
a a? 1+d°3
3. If|b b; 1+ b;’ = 0and vectors (1, a, a®)(1, b, b2) and (1, ¢, c2) are non-coplanar, then the
¢ ¢ 1l#c

product abc equals :
(@) 2 () -1 (© 1 @ o
4. If the system of linear equations
X+2ay +az =0
x+3by+bz=0
X+4cy +cz=0
has a non-zero solution, thena, b, c :
(@) arein A.P (b) arein G.P
(c) arein H.P (d) satisfya+2b+3c =0

5. If the number of quadratic polynomials ax? + 2bx + ¢ which satisfy the following conditions :
(i) a, b, c are distinct )
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(i) a,b,ce{1, 2, 3,....... ,2001, 2002}
(iii) x +1divides ax? + 2bx + ¢
is equal to 1000, then find the value of A.
(a) 2002 (b) 2001 (c) 2003 (d) 2004
6. If tht.a system of equations 2x+ay + 6z =8, x + 2y +z =5, 2x + ay + 3z =4 has a unique
solution then ‘@’ cannot be equal to :
(@ 2 ® 3 © 4 d 5

7 6 x?-13
7. If one of the roots of the equation| 2 x%-13 2 | =0is x = 2 then sum of all other

=19 93 7
five roots is :
(@ -2 ® 0 (© 25 (d V15
8. The system of equations

kx+(k+1y+((k-1)z=0

(k+Dx+ky +(k+2)z2=0

(k-1Dx+(k+2)y+kz=0
has a nontrivial solution for :

(a) Exactly three real values of k. (b) Exactly two real values of k.
(¢) Exactly one real value of k. (d) Infinite number of values of k.
9. Ifqy, ay, az,...--- ,a, are in G.P and a; > Ofor eachi, then the determinant

loga, logay, 108dn.y
log ap,6 log an.g log ans0
log an412 lOg Ani14 103 dny6

n2+n
(@ 0 (b) log[ ZaiJ © 1 @ 2

i=1

A= is equal to :

q b o a +2ay+3az 2a3 5a D, .
10.IfD, =|a; by ¢2 and D, =|b; +2by +3b3  2b3 5b,|then —= is equal to :
az; bz c3 ¢ +26,+3c3 23 5S¢
(a) 10 (b) -10 (© 20 (d) -20
1 1 1 % bc g 0
= cland A, =|1 ac en:
Welidy aaz bbz c2 2711 ab
(@) A =4z () & =24, () A +4,=0 (d) A +2A, =0
10 -1
terminant|a 1 —a |dependson:
12. The value of the dete g % emeh

(a) onlya (b) onlyb (c¢) neitheranorb (d) bothaandb
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x|
x?
2
@ 1 ® -1 © 2 (d) 4
X x+d X+e x+f
M D= x+d+1 x+e+1 X+ f+1/then D does not depend on :
xX+a x+b X+¢

@ a ® e (© d (d) x
X-y-g 2v 2x
1S. The value of the determinant 2y y-s-x 2y
23 2s S=-X-y
@ os(x+y+9)? (b) (x+.y—z)(x+_y+z)2
© (x+y+35)° @ (x+y+2)?
16. A rectangle ABCD is inscribed in a circle. Let PQ be the diameter of the circle parallel to the side
AB. If ZBPC = 30", then the ratio of the area of rectangle to the area of circle is :

13. &unot‘sdutionsofﬂxeequation =10is:

WO -
wnww

\3 J3 3 V3
Bh.£54 N o o) R
@ — ® - © = @ 3
1+a?-p2 2ab -2b
17. Letab=1,A=  2ab 1<a®+bh? 2a _|then the minimum value of A is :
2b -2a 1=a%=p3
@ 3 ®) 9 (© 27 (d) 81
2 a+b+c+d ab +cd
18. The determinant a+b+c+d 2(a+b)(c+d) ab(c +d) + cd(a + b) | = 0 for
ab +cod ab(c +d) + cd(a + b) 2abcd
@ a+b+c+d=0 (®) ab+cd=0
(©) ab(c+d)+cd(a+b)=0 (d) anyq, b, c,d
l m n
19. LetdetA=/p q r' and
1 11

if (-m)?+(p-9)? =9 (m-n)?+(q-r)? =16 (n-D?+ (r=p)? =25, then the value of
(det. A)? equals :
@ 36 (®) 100 (© 144 () 169

20. The number of distinct real values of K such that the system of equations x + 2y +z =1,
x +3y + 4z =K, x + 5y + 10z = K ? has infinitely many solutions s :

@@ 0 ®) 4 (© 2 @ 3
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(x+1) (x+1?* (x+1)°
21 If[(x+2) (x+2)* (x+2)3|isexpressedasa polynomial in x, then the term independent of
lx+3) (x+3)2 (x+3)°

xis:
@@ o ®) 2 (© 12 (d) 16
-2 cosC cosB|
22. If A, B,C are the angles of triangle ABC, then the minimum value of [cosC -1 ~ cosA|is

cosB cosA -1

equalto:
(@ o ®) -1 © 1 (d) -2
23. If the system of linear equations
X+2ay +az =0
x+3by +bz =0
X+4cy +cz=0
has a non-zero solution then a, b, ¢ are in
(a) AP () G.B (© HP (d) None of these
24. If a,b and c are the roots of the equation x3 + 2x? +1 =0, find g 2 g :
c a
(@ 8 (b) -8 (© 0 @ 2

25. The system of homogeneous equation Ax+ (A+1)y + (A-1)z =0,
A+Dx+Ay +(A+2)z2=0,(A—1)x+ (A + 2)y + Az = 0 has non-trivial solution for :

(a) exactly three real values of A (b) exactly two real values of A
(c) exactly three real value of A (d) infinitely many real value of A
7 6 x2-13
26. If one of the roots of the equation . 2 x?-13 2 | =0isx =2, then sum of all other
x“-13 3 7
five roots is :
(@) -2 M) 0 (©) 2V5 d) V15

ZEammE A | Answersl] TR
1.{@| 2.(@| 3. b)) 4@ S5|@| 6. 7. 8[| 9.[ca)|10.|)

11.| (o) | 12.{ (© | 13.| ()| 14.|(d) | 15.|(©) | 16.((@) | 17.|(c) | 18.[(d) | 19.|(c) | 20.] ()
21.| () | 22.| ®) | 28.|(©) | 24.[(a) | 25.]{ (c) | 26.|(a)




202 U Advance}) Pfoblems in Mathematics Jfor JEi

@ Exercise-2 : One or More than One Answer is/are Correct /- .\}

a a? 0
1. Let f(a,b) =|1 (2a+b) (a+b)? |, then
0 1 (2a + 3b)

(@) (2a+b)is a factor of f(a, b) (b) (a-+2b)is a factor ck (0B
(©) (a+b)isa factor of f(a, b) (d) aisa factor of f(a b)
1+cos?@  sin? 0 2v/3tan0
2.If| cos®’0 1+sin®?0 2J3tan® |=0then 6 may be:
cos? 9 sin?®  1+2/3tan®
a 5n 7 11=n
a) © 5n /n d) —
(@ - (b) : (© 3 6

a a+d a+3d
3.LetA=|a+d a+2d a |then:
a+2d a a+d
(a) Adepends on a (b) Adependsond
(c) Aisindependent of a, d d A=0
4. The value(s) of A for which the system of equations
1-Mx+3y-42=0
x-(3+ANy+52=0
3x+y-Az=0
possesses non-trivial solutions.
(@ -1 () 0 (© 1 @ 2
x2+4x-3 2x+4 13
5. LetD(x) =|2x*+5x-9 4x+5 26 [=ox3 +px? +yx+Sthen :
8x? -6x+1 16x-6 104

(@ a+p=0 (b) B+y=0 (© a+B+y+8=0 (A a+B+y=0
x24+4x-3 2x+4 13

6. Let D(x) =[2x% +5x =9 4x+5 26 [=ox +Px? +yx + Sthen

8x%2-6x+1 16x-6 104

(@ a+p=0 () B+y=0 (© a+B+y+8=0 () a+Psy=0
7. If the system of equations
ax+y+2z=0
x+2y+z=>b

2x+y+az=0
has no solution then (a + b) can be equals to :

(a) -1 (b) 2 (© 3 @ 4
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8. If the system of equations
ax+y+22=0
X+2y+z=b
2x+y+az=0
has no solution then (a + b) can be equal to

(@ -1 ®) 2 © 3 @ 4

sad s SRR o b “._"‘ -
TAnswers| TS

1 o ¢, d) 2. od 3./ (ab) [ 4] (ab) 5./ (a,b,d) [ 6. (ab,d)
1-; , G o ’ N T -

7| Goed | 8 ® | ot

(G174
7
P
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S Exercise-3 : Comprehension Type Problems -~ /-5 AP “‘"’"‘B 5

Paragraph for Question Nos. 1 to 3
Consider the system of equations

2x+2y +6z =8
X+2y+pz =5
X+y+3z=4
The system of equations has : ‘
1. No solution if :
(@ 2=2,p=3 M) L#2,u=3 (© r#z2,pz3 (d2=2,peR
2. Exactly one solution if :
@ r=2,p=3 M) »=2,p=3 (© »22,u=3 (d 7.=2,peR
3. Infinitely many solutions if :
@ 2#22,u%3 M) r=2,1%3 (© 2%22,p=3 (d) .=2,u <R

LT | Answers| T TR

1. )| 2. ()| 3./
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W _Exercise-4 : Subjective Type Problems.

1 1 1
1. If 3" is a factor of the determinant "¢, ™3¢, ™6c,|then the maximum value of n is

chz n+3C2 ﬂ+6c2

8 2(11 + bl 202 + bz 2(13 + b3 @ a; das
2. Find the value of A for which | 2b; + ¢, 2by+c, 2bs+c3{=Alb; by b3
21:1 +q 2C2+(12 2C3 +ds G C2 C3

a+x? a+0* a+x°
3. Find the co-efficient of x in the expansion of the determinant | (1 + 0 A+x0°% Q+x0°|
A+0* Q+08 A+xP2

x y? z8
4.1fx, y,z eRand|x* y° z®| =2then find the value of
X y® 59

y5z6(23 _y3) x4zﬁ(x3 _23) x4y5(y3 _x3)
y22306_26) xz3(z6_x6) WZ(xﬁ _y6) .
yzz3(z3 _y3) xz3(x3 _z3) xyzo,a_x3)

5. If the system of equations :

2x+3y-2=0
3x+2y+kz=0
4x+y+2z=0

have a set of non-zero integral solutions then, find the smallest positive value of z.

6. Find a e R for which the system of equations 2ax -2y + 3z =0;x+ay + 22 =0and 2x+az =0
also have a non-trivial solution.

7. If three non-zero distinct real numbers form an arithmatic progression and the squares of these
numbers taken in the same order constitute a geometric progression. Find the sum of all
possible common ratios of the geometric progression.

@ a as 6(11 2(12 2&3 3(11 + bl 3(12 + b2 3(13 + b3
8. Let A] - bl bZ b3 9A2 = 3b1 bz b3 and A3 — Sbl 3b2 3b3
Cl C2 C3 1261 4C2 4C3 3C1 3C2 3C3
then A; —A; = kA, find k.
1 cos0 1

—cos0 1 cos0
-1 -cos6 2

VOeRis:

9. The minimum value of determinant A =
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10. For a unique value of p & 2, the system of equations given by

X+y+z=6
X+2y+3z=14
2x+5y +Az =p
has infinitely many solutions, then % is equal to

11. Lethnsin(Zne&):kn,wheren eN .Findk:
n—xc

12. If the system of linear equations
(cos8)x +(sinB) y + cos® =0
(sin®) x + (cosB) y +sinB =0
(cose)x+(sine)y —-cos8=0
is consistent, then the number of possible values of 6,0 €[0,2n]is :

BT | Avsvers| s

1. 3 2. 9 3. 0 4. 4
8. 3 9. 3 10.| 7 11. 2
Q2Q

Chapter 11 - Complex Numbers
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@ Exercise-1 : Single Choice Problems i

4. Let 2, and z, be two roots of the equation z

1. Let t;, t, t3 be three distinct points on circle |t|=1.If 8;, 8, and B3 be the arguments of

t1, ta, t3 respectively then cos(8; —0,) + cos(68, —03) + cos(83 —6;)

_3 3

(© =2

N w

(d) <2

2. The number of points of intersection of the curves represented by

arg (z -2 -7i) = cot "} (2) and arg( 3~ .)=¢
z+2-1

(@ o b 1 (© 2 (d) None of these

3. All three roots of az2 + bz? + ¢z + d = 0, have negative real part, (a, b, c € R) then :

(a) All q, b, c, d have the same sign (b) a, b, c have same sign
(©) a b, d have same sign (d) b, ¢, d have same sign
2 4+ az + b =0, z being complex number. Further,
assume that the origin, z; and z, form an equilateral triangle, then :

(@ a®=b (b) a*=2b (© a®=3b ) a%=4b

5. If z and ware two non-zero complex numbers such that |z0] =1, and arg (z) - arg (@) = _125, dicii

Zwis equal to :

(@ 1 () -1 (0 i @ -i
6. If obe an imaginary n® root of unity, then Z(ar +b)o s equal to :
r=1
n+1)a nb e
(a) ﬂ%—_ (b) o (© — (d) None of these
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7. If a, B are complex numbers then the maximum value of a—l|3_+ﬁlﬂ is equal to :
a

@@ 1 (b) 2 (c) greaterthan2  (d) less than 1

8. Let z;, 25,23 and z, be the roots of the equation z* +z> +2=0 , then the value of
4
H(Zz, +1)is equal to :

r=1
(a) 28 (b) 29 © 30 (d 31
9. If arg ﬂ =7—t,then:
z-3-6i) 4
(@) minimum value of |z|is 6v2 -3 (b) Maximum value of |z | is 6v2 +3
(¢) minimum value of |z|is 15V2 -6 (d) Maximum value of | z|is 15V2+6
10. If 2; # -z, and |z, +2,|= l+—1— then :
%21 23
(a) at least one of z;, z, is unimodular (b) both z,, z, are unimodular
(c) 2 -z, is unimodular (d) 2, —z, is unimodular
11. If[z —i|< 2and z; =5+ 3i, then the maximum value of |iz + 2, | is :
(a) 5++13 (b) 5++2 © 7 d 8
12. Ifz), z,, z5 are vertices of a triangle such that|z; —z,|=|2; —z3|then a:g[m)is 2
23 =23
Y T T
a) t— (b) O @ £ d ==
(@) 3 2 6

13. It is given that complex numbers 2; and z, satisfy |z, |= 2and | z,| = 3. If the included angle of

_ _ 27 +2 n
their corresponding vectors is 60°, then ﬁ can be expressed as ~»Where ‘n’is a natural
1-%2

number then n =

(a) 126 (b) 119 (e 133 @ 19
14. If all the roots of z3 + az? + bz + ¢ = O are of unit modulus, then :
@ |al<3 (b) |b|<3 © Jc|=1 (d) All of the above
.
15. Let 2z be a complex number satisfying 3 <|z|< 4, then sum of greatest and least values of| z + %

is :
65 65 17
(@) - ® = & < @ 17
16. If|z - 2i|< +/2, then the maximum value of |3 +i (z - 1) |is :
(@) V2 (b) 242 @ 2+v2 @ 3+2/3
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1

17. Let x - 23 =(v/2)i wherei = v=1. Then the value of x287 —— is :
X X

@ V2 ®) -iv2 © -2 @ -

18. If z = reie(r >0 & 0<6<2n)is a root of the equation zB-Z7+Z6—ZS+z4_za+ZZ_Z +1=0
then number of values of ‘' is :
@ 6 ) 7 © 8 @ 9

19. Let P and Q be two points on the circle |w|=r represented by w; and w, respectively, then the
complex number representing the point of intersection of the tangents at P and Qs :

wyw 2w, W 2wy w 2wy
(2 —172 ) Wz © 1W2 ( L
2(wy +w,) W +w, W, +w, 1+ W2

20. If z), z,, z3 are complex number, such that |21]= 2 |25]= 3, | 23| =4 then maximum value of
2 .
|21 =22+ |2, —23|2+|23 -z |?is:

(@) 58 (b) 29 (© 87 (d) None of these

21.IfZ = 7+1_ , then find Z4:
3+4

@ 27 ®) (-2 © @) @ (-27)i
22. If| Z -4| +| Z + 4|=10, then the difference between the maximum and the minimum values

of| Z | is:

(@ 2 () 3 (0 J41-5 @ o

| Answers|]

1.| () 2. (a) 3.| (c) 4. (c) 5.((d) 6.( (c) 7.| (b) 8./(d)| 9.|m]| 10. ©
1. © | 12.[ @] 13.[ @ | 14.[@ | 15,/ | 16./®) | 17.| @) | 18.| () | 19.| () | 20.] ()

21.| (o) | 22.|(a)
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ﬁ Exercise-2 : One or More than One Answer is/are Correct Z P

Z
1. LetZ; and Z, are two non-zero complex number such that |12y +2Z,]=121|=122], then Z5 mey

be :
@ 1+ (b) 1+ w?
© o (d) o?

2. Let 2z, 2, and 25 be three distinct complex numbers, satisfying |z |=|z,|=|23|=1. Which of
the following is/are true :

z -—
(a) Ifarg[—lj=3thenarg A >Ewhere|z|>1
25) 2 Z2-2,) 4

(b) 2125 + 2525 + 232 | =| 2, +2, + 23]

& i [(zl +2,)(2, +23) (2, +zl)J=0

21 '%3 23

(@) 1f|z; -2,|=2|2 -24|=v2|2, 2], then Re[——z3 —5 J:O
%3 =3

3. The triangle formed by the complex numbers z, iz, i %z is :

(a) equilateral (b) isosceles
(c) right angled (d) isosceles but not right angled

4. If A(z)), B(2,), C(23), D(z,) lies on | z|=4 (taken in order), where Z1+33+23+24 =0
then:

(a) Max. area of quadrilateral ABCD = 32
(b) Max. area of quadrilateral ABCD =16
(c) The triangle AABC is right angled

(d) The quadrilateral ABCD is rectangle

S. Let 2}, z, and z; be three distinct complex numbers satis

fY'lIlgI 2y |= 29 |=|2, |= i
the following is/are true ? 172 1= 25 |=1. Which of
%)

(a) Ifarg (—J = g then arg(

Z_Zl

]>Ewhere|z|>1
Z9 4

Z—Zz
() | 2125 + 2525 +2321|=|2 +2, +23 |

© Im((z1 +325) (25 +23) (25 +z1)J=0
% *%3°%3

—_—

()] Iflzl —z2l=‘/§|21 -24 |=‘/§|z2‘23 l thenRe[z3 -2 j:O
23 —22
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6. 1fz; =a+ib and z, =c +id are two complex numbers where g, b, ¢, d € Rand | z, |=lz2]=1

and Im (z,%,) = 0.If w; =a+icand w, =b +id, then :
(@) Im (w;wy)=0 (®) Im(Wwy)=0

(© Im (W—l] =0 (d) Re (Q—J =0

W2 W2
7. The solutions of the equationz? + 4i 23 - 622 -4iz-i =0 represent

vertices of a convex polygon in the complex plane. The area of the polygon is :

@@ 22 () 2%2 (© 252 @ 294
8. Least positive argument of the 4™ root of the complex number 2 -iv/12is :
7n
@@ = 5 S @ 2=
6 B © % 12

9. Let wbe the imaginary cube root of unity and (a + bo + co>)?°*® = (a + bo? + co)

where q, b, ¢ are unequal real numbers. Then the value of a? + b2 +c2 —ab -bc —caequals :

@ o M) 1 (© 2 @ 3

10. Let n be a positive integer and a complex number with unit modulus is a solution of the

equation z" + z + 1 = O then the value of n can be :
(a) 62 (b) 155 (o) 221 (d) 196

| Answers | B N
1. (c, d) 2. (b,c,d) 3.| (b,0) 4.| (a,cd) | 5' b, ¢, d) 6.; ho
7. @ 8| © 9. ® |10.| (ab,0 | |
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Q Exercise-3 : Comprehension Type Problems / LN

Paragraph for Question Nos. 1 to 2
Let f(2) is of the form oz + B, where o, P are constants and o, p, z are complex numbers such
that|a| # |B|. f(z) satisfies following properties :
(i) If imaginary part of z is non zero, then f(z) + f(z) = f(Z) + f(Z)
(ii) If real part of z is zero, then f@)+ f(z)=0
(iii) If 2 is real, then f(z) f(2) > (z +1)2 V z €R.

4x2 2

1. O EDE + (fz'O)) 3 =L X, ¥ €R,in (x, y) plane will represent :
(a) hyperbola (b) circle (c) ellipse (d) pair of line
2. Consider ellipse S : x“z + L =1, x, y e Rin(x, y)plane, then point (1, 1) will lie :
(Re(w))?  (Im(B))?
(a) outside the ellipse S (b) inside the ellipse S
(c) on the ellipse S (d) none of these

Paragraph for Question Nos. 3 to 5

Let z; and z, be complex numbers, such what z;2 — 4z, =16 + 20i. Also suppose that roots o
and Boft? + 2t + 2, + m = 0 for some complex number m satisfy | a —B| = 247, then :

3. The complex number ‘m’ lies on :
(a) asquare with side 7 and centre (4, 5) (b) a circle with radius 7 and centre 4, 5)
(c) acircle with radius 7 and centre (-4, 5)  (d) a square with side 7 and centre (-4, 5)
4. The greatest value of |m|is :

(a) 5v21 (b) 5++23 (© 7+443 ) 7+41
5. The least value of |m| is :
(@) 7-41 (b) 7-43 (© 5-+23 ) 5++21

Paragraph for Question Nos. 6 to 7

Let z; =3 and 2, =7 represent two points A and B respectively on complex plane. Let the
curve C, be the locus of point P(z) satisfying |z -z | %+ |z — z,|*=10and the curve C, be the

locus of point P(z) satisfying |z — 2, |2+ |z -2,2=16.

6. Least distance between curves C; and C, is :
(@) 4 (b) 3 () 2 ) 1
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7. The locus of point from which tangents drawn to C; and C are perpendicular, is : i
@@ |z-5|=4 (b) |z-3|=2 © |z-5|=3 (d) |z-5|=+5

Paragraph for Question Nos. 8 to 9

In the Argand plane Z;, Z, and Z, are respectively the vertices of an isosceles triangle ABC
with AC =BC and ZCAB=0.IfI (Z4) is the incentre of triangle, then :

2
8. The value of (ﬁj (E) is equal to :
IA AB

@ |Z2-2)@ -23) o |[Z2=2)@5-2)
(Z4-20) (Z4-21)
(C) (ZZ_ZI)(ZS _Z]) (d) (22 +Z1)(23 +Zl)|
(Zi 20> Zs+21) |
9. The value of (Z4 - Z; )2(1 + cos0) sec is :
@ (Zy-2,) 23 -2) ) (Z,-21)(Z3-24)
Zy—2

(Z2-2,)(Z3-2,)

(c)
(24 -2;)?

(@) (2o —2,)(Za~2. )

y/ 7 | Answers |

1.l @ | 2. |/M®)| 3./ 4. (d| 5./@]| 6./(d) 7.](d)| 8./(@| 9.(
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@ Exercise-4 : Matching Type Problems

1. Ina AABC, the side lengths BC, CA and AB are consecutive positive integers in increasing order.

Column-l \ Column-li
(A) |Ifz,, z, and z, be the affixes of vertices A, Band C respectively| (P) 2
! = 23 —%
in argand plane, such that | arg 2175 | = 23[8( 3 J ’
2, —23 Z2—%
then biggest side of the triangle is
- - - 3
(B) |Let a, b and ¢ be the position vectors of vertices A, B and C @
. - - - -
respectively. If (c—a)-(b-c)=0 then the value Oof]
- 2 9 5 5 o
| ax b+ bx c+ cx a|equals to
(C) |Let the equations g x+by+¢ =0 and ayx+byy +c, =0 (R) 4
represent the lines AB and AC respectively and @by —dzby s
qa, +b byl 3
then the value of s —¢
(where s is the semiperimeter) a = BC, b =CA, ¢ = AB
(D) | If the altitudes of AABC are in harmonic progression then the| (S) 6
- | side length ‘b’ can be
(T) 12

2. Let ABCDEF is a regular hexagon A(zy), B(z,), C(23), D(z4), E(z5), F(z¢) in argand plane
where A, B,C, D, E and F are taken in anticlockwise manner. If 2; =-2 2z, =1- J3i.

N\ Column-| Column-li
(A) |Ifz, =a+ib, then 2a® + b? is equal to P) 8
(B) | The square of the inradius of hexagon is Q) 7
(C) | The area of region formed by point P(z) lying inside the incircle| (R) 5
of hexagon and satisfying —g <arg(z) < %T—t P , where m, n
n
are relatively prime natural numbers, then m + n is equal to '
(D) | The value ofzf —8f g2 g3 g2 -z2is equal to : (S) 3
(T) 2 ‘
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3.

~ Column-l Column-il

(A) | Let @be a non real cube root of unity| (P) 3
then the number of distinct elements
in the set {1+ 0+ ®? +... + @™)™;
n,meN}is:

(B) | Let wand w? be non real cube root of] (Q) 4
unity. The least possible degree of a
polynomial with real co-efficients
having roots

2a (2+30), (2+30)?, (2-0-0?)
is
(C) |Let o =6+4i and B =2+ 4i are two| (R) 5

complex numbers on Argand plane.
A complex number z satisfying amp

zZ—-0 n .
( ]=g moves oOon a major

z-p
segment of a circle whose radius is

(D) | Let 2, 25, 23 are complex numbers| (S) 7
denoting the vertices of an
equilateral triangle ABC having
circumradius equals to unity. If P|
denotes any arbitrary point on its
circumcircle then the value of

%((PA)Z +(PB)? + (PC)?) equals to

| Answers | B AN

1.A—)S;B-—>T;C—-)S;D—)Q,R,S,T
2.A—>R;B—>S;C—)Q;D—->P
3./A—»S; BoR; cC->Q; D-» P




1. Let complex number ‘z’ satisfy the inequality 2 <|z| < 4. A point P is selected in this region at
random. The probability that argument of P lies in the interval [—2, ﬂ is %, thenK =

2. Let % be a complex number satisfying |z - 3| <|z -1|,|2 - 3| <|z-5|, |z —i| £|z +i| and
|z —i| <|z - 5i|. Then the area of region in which z lies is A square units, where A =

3. Complex number z, and z, satisfy z + 7 = 2|z - 1| and arg(z; —2,) =§. Then the value of
Im (2 +z,)is:

4.1 2, |=1, |2, |=2] 25 |= 3and| 92,2, + 42,23 + 2,23 |=36,then| 2, +2, + 23 |isequalto:

5. If| 2, | and| 2, | are the distances of points on the curve 52z — 2i(z % -7 2) — 9 = O which are at
maximum and minimum distance from the origin, then the value of | 2; | +| 2z, |is equal to :

1 1
6. Let + + . A + L =1
a1+(l) a2+0) aa+Cl) an+(D
where aq, a,, a;, ......... @, €R and o is imaginary cube root of unity, then evaluate
$ o
2

aar —a, +1

7.1 |z |=2]2,]=3

I [=4 and |22 +32,+42;|=9, then value of
82,23 + 27232; + 6422, is :

| 23

I 1/3 ...

8. The sum of maximum and minimum modulus of a complex number z satisfying
|z—25i|515,i=J—1iss,men%is:

QaQ

Chapter 12 - Matrices
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@ Exercise-1 : Single Choice Problems o
1. Let A =BB” +CCT, where B = [Cgfg] ¢ =[fi2§’e]: 0 cR.Then Ais :
00 01 10 00
@ (9 o] ® [9 3] @[3 9] @ [§ 9]
0O 0 -1
2. LetA = 01 —01 8 . The only correct statement about the matrix A is :
(a) Ais a zero matrix (b) A2 =1I,wherel is a unit matrix
(©) A7! does not exist (d) A =(-1I, whereI is a unit matrix
3. Let A =[a;;]3,3 be such thata;; = [3 Whem 'J , then {W} equals :
0; {# ) 5
(where {} denotes fractional part function)
2 1 2 1
2 : = c) = d =
(a) = (b) 5 © 3 (d) 3
sin « 0 0 cos? o 0 0
4. A~ = 0 sin? B 0 |andB7! = 0 cos? B 0 |where a, B, y are any real
0 0 sin’y 0 0 cos?y
numbers and C = (A~ +B®)+ 5471 B (A7 + B)+10A7B%(A™! +B™!) then find |C]|.
(@ O ) 1 (c) 2 @ 3
3 -3 4 21
5.1fA=|2 -3 4|;thenA™ =
0 -11
@ A ) A2 (© A° @ Aa*
6. Let M =[a;13,3 where a; € {-1, 1}. Find the maximum possible value of det (M).
. - L
’ () 4 © 5 @ 6

(a 3
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x 3 2
7. Letmam'xA=[1 2 4]'ifx}'z=2)»and8x+4y+3z=l+28,then(ade)Aequa155
2 2

2
A+1 0 0 A 00
(a) 0 A+1 0 () [0 A O
i 0 0 A+1 0 0 A
)
A+2 0 0
© |0 2% o @]| o0 a+2 O
0 0 a2 0 0 A+2
x-2 e~ —sinx
8. If the trace of matrix A =| cosx? x2-x+3 In| x| |is zero, then x is equal to :
0 tan~! x x-7
(a) —2o0r3 (b) -3o0r-2 () -3or2 (d) 2o0r3
9. If A =[a;],,; where a; ={i;tgj ifj then A™! is equal to :
103} 1fo -3 10 -3 1fo 3]
@) 9[3 g ) 5[3 _1] © 24 _1] d 5[3 1]
1 -tan®|[ 1 tan0]™" _[a -b ,
19, If[tane 1 ][-tane 1 ] '[b a]"he“'
(@ a=b=1 (b) a=cos26, b =sin20
(c) a=sin26, b =cos20 (d) a=1,b=sin20
11. A square matrix P satisfies P2 = I — P, where I is identity matrix. If P" = 5] —-8P,thennis:
(@) 4 () 5 (© 6 @ 7
x y -2
12. Let matrix A = % % g where x, y, z € N. If det. (adj. (adj. A)) = 28 . 3% then the number

of such matrices A is :
[Note : adj. A denotes adjoint of square matrix A.]

(a) 220 (b) 45 (c) 55 (d) 110
13. If A is a 2x 2 non singular matrix, then adj (adj A) is equal to :
(a) A2 (b) A () A7! @ (a1)2

14. A =[g Pa ] andMA =A?™,m e N, a,b € R, for some matrix M, then which one of the following
is correct :
2 p2m
_|a b (a2
(@) M [bh _am] () M =(a®+b%)m [(1) (1)]

(© M=(a"‘+b"‘)[(1) ?] @ M =(q? 4+ p2ym-1 [g -1:1]
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15. Let A be a square matrix satisfying A2 + 5A + 5I = 0. The inverse of A + 2 is equal to :

(@ A-2 (b) A+3I © A-3I (d) non-existent
16. Let A = [:73 :152] and B = [172 :g] be two given matrices, then (AB)lis:
1 0 1 -1 0 01
@[3 9] ® [ 9] © [ 9] @ [9 5
17. If matrix A = [% g] then the value of |adj. A | equals to :
@ 2 () 3 © 4 @ 6
18. If for the matrix A = [g?:g 2c soi;‘ee], A1 = AT then number of possible value(s) of 8in [0, 2]
is:
(@ 2 () 3 © 1 (d 4
T
19. Let M be a column vector (not null vector) and A = MAT/IM the matrix A is :
M
(where M T is transpose matrix of M)
(a) idempotant (b) nilpotent (c) involutary (d) none of these
(1 2 _( cos® sin6 _pT . 2014pT.
20. If A _(0 1), P _(_Sme cosG)’Q = PT AP, find PQZMPT:
1 22014 1 4028
(a) ( z B ® 1o 1
(6) (PT)2013 42014p2013 (d) pTA20M4p
21. If M be a square matrix of order 3 such that|M|= 2, then adj(%) equals to :
1 b 1 (© 1 i
@ 3 L 8 W 5

22. If A is matrix of order 3 such that| A|= 5and B = adj A, then the value of. | A | (AB)T‘is equal to

(where | A| denotes determinant of matrix A. AT denotes transpose of matrix A, A~} denotes
inverse of matrix A. adjA denotes adjoint of matrix A)

@ 5 ® 1 © 25 @ =

< 7 | Answers |

C e
—_—

. v

1.| (© 2.1 (b) 3.|(b) 4.|(b) 5.( (c) 6.| (b) 7./ (b) 8.| (0) 9./(a) | 10.| ®)
11.| © | 12.{ © | 13.|(®) | 14.{(d)| 15.|(®) | 16,/ (D) | 17.|(a) | 18.|(D)| 19.|(a) [ 20.| (b)

21.| (d) | 22.|(b) i
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@ Exercise-2 : One or More than One Answer is/are Correct

ch of the

1. If A and B are two orthogonal matrices of order n and det (A) + det(B) = 0, then whi
following must be correct ?

"(a) det(A + B) =det(A) + det(B) (b) det(A+B)=0
(c) A and B both are singular matrices (d A+B=0
2. Let M be a 3x 3 matrix satisfying M = 0. Then which of the following statement(s) are true:
(a) ’%M2+M+I 0 (b) ‘%MZ_N“_[ =0
(©) ‘%M2+M+I =0 () ‘—;—MQ—M+I #0
cosa. -sina O
3. LetA, =[sina cosa Of,then:
0 0 1
(@) Aqip =AqAp | ® A7l =4,
(© A7'=-A, d AZ=-
4. A® -2A2 A+ 20 =0ifA =
2 -1 2 21 -
(@ I (b) 21 © (-1 0 O @d]|1 0 O
0 1 0 01 O

5. Let A be a 3x 3 symmetric invertible matrix with real positive elements. Then the number of
zero elements in A~ are less than or equal to :
@ o (b) 1 () 2 d) 3

N Answers| TR

| 1] @w 2] ad | 3| @b | 4labed| 5] @
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@ Exercise-3: Matching Type Problems 4 h

1. Consider a square matrix A of order 2 which has its elements as 0, 1, 2 and 4. Let N denotes the

number of such matrices.

Column-| Column-ll
(A) | Possible non-negative value of det (A) is (1) 2
(B) | Sum of values of determinants corresponding to N matrices is | (Q) 4
(C) | If absolute value of (det(A)) is least, then possible value of| (R) -2
|adj (adj (adj A))|
(D) | If det(A)is least, then possible value of det (447! ) is (S) 0
(T) 8
2.,
Column-| Column-ll
(A) |If A is an idempotent matrix and I is an identify matrix of the| (P) 9
same order, then the value of n, such that
(A+D" =1+127A1s
B) [fU-A) 1 =I+A+A%+. ... A7, then A" =0 Q 10
where n is
(C) | If A is matrix such that a; = (@i + ) (i - j), then A is singular if| (R) 7
order of matrix is
(D) | If a non-singular matrix A is symmetic, such that A™" is also| (S) 8
symmetric, then order of A can be
3.
N Column-| Column-II
(A) | Number of ordered pairs (x,y) of real numblers P) 0
satisfying sinx+cosy =0, sin® x + cos®y = =
O<x<mand0<y < m,is equal to
B,
(B) | Given ;, ; and Z are three vectors such that b and @ 2
- - o -
:are unit like vectors and |a|=4.1f a+ A ¢ =2b
then the sum of all pos;ible values of Ais equal to
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(9]

D)

1 1 1 1 -2 3
Q =P}, then the value of ¢t is equal to

1 -1 1 4 2 2
If pP=(2 1 -3|, 10Q=(-5 0 t| and

If y = tanu where u =v—l and v = In x, then the
v

value of %— at x = eis equal to Athen[A]is equal to

(where [-] denotes greatest integer function)

(R)

(s)

4

Column-l

Column-ll

Aa)

(B)

If P and Q are variable points on C; :x? +y% =4
and C,:x%+y%-8x—6y+24=0 respectively
then the maximum value of PQ, is equal to
Let P,Q, R be invertible matrices of second order
such that A =PQ},B=QR™,C =RP™}, then the
value of det. (ABC + BCA + CAB) is equal to

The perpendicular distance of the point whose
position vector is (1, 3, 5) from the line

:=i+ 23+3ﬁ+k(i+2}+2ﬁ)isequal to
Let f(x) be a continuous function in [-1,1] such

2
In(px“+qx+r) . .40

x2

that  f(x)= 12 ;3 x=0;
- x—
sine* -1) . o <1

’
X2

then the value of (p + g +r), is equal to

(0]

Q

(R)

(s)

1

B Column-l

Column-ll

@

4 11 1) ®)
~|1+—+—+...+—| has the
lim ( r e

| value equal to

1
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2cost; ifi=j
ay =|1; ifli-jl=1
H otherwise
then maximum value of det(A) is
(@) |Let f(x)=x®+px?+qx+6  where| (R)
P, qeR and f'(x) <0 in largest possible

interval —g, - 1) then value of g - p is

(D) |If 45 -2"*2 4 54| b-1|-3|=|siny|; |(S)
X,_}’,bGR

then the sum of the possible values of b is A
then (A + 1) equals

(B) | Let A =[a;] be a 3x 3 matrix where Q

| Answers |

JA-Q;

JA>Q;

A—+P,Q,T;B—>S;C->P,R;D—>R

.|A>R;B>P,Q5;Co>P,RRD>PQRS

B—>R; CoS; D> P

A—>S; B-oR; cC->P; D> Q

B—»S; C-»P; D> R
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@ Exercise-4 : Subjective Type Problems

1. Aand Bare two square matrices. Such that A2B = BA and if (AB)"° = A¥ - B'°.Find the value of
k-1020.

2. Let A, and B, be square matrices of order 3, which are defined as :

An =la;]and B, =[b;] where a; = 2;;] and b; = z;]foralli and j1<i, j<3.

Ifl=LimTr. (34, +324,+3%A4; +......+3"A,)and
n—o

(l+m)

m = LimTr. (2B, + 2°B, + 23By +.....+2"B,), then find the value of
n—w

[Note : Tr. (P) denotes the trace of matrix P]

3. Let Abe a 2x 3matrix whereas Bbe a 3 x 2 matrix. If det. (AB) = 4, then the value of det. (BA),
is :

4. Find the maximum value of the determinant of an arbitrary 3x 3 matrix A, each of whose
entries a; € {-1, 1}.

5. The set of natural numbers is divided into array of rows and columns in the form of matrices as

6 7 8
A =[1],A, = 2 3 ,A3 =| 9 10 11 |and so on. Let the trace of A, be A. Find unit digit of
45 12 13 14

A?

g~ | Answers | E N
1. 3 2.| 7 3| 0 4| 4 5\5J:]:Ej

QaQ

Chapter 13 - Permutation and Combination
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@ Exercise-1 : Single Choice Problems

1. The number of 3-digit numbers containing the digit 7 exactly once :
(a) 225 (®) 220 (c) 200 (d) 180

2. Let A ={Xy, X, X3, X4, Xs, X6, X7, Xg}» B={¥1, ¥2, ¥3» ¥4} The rotal number of function
f : A - Bthat are onto and there are exactly three elements x in A such that f(x) =y is:
(a) 11088 (b) 10920 (c) 13608 (d) None of these

3. The number of arrangements of the word “IDIOTS” such that vowels are at the places which
form three consecutive terms of an A.R is :
(a) 36 ®) 72 () 24 (d) 108

4. Consider all the 5 digit numbers where each of the digits is chosen from the set {1, 2, 3, 4} .Then
the number of numbers, which contain all the four digits is :

(a) 240 d) 244 (c) 586 (d 781

5. How many ways are there to arrange the letters of the word “GARDEN" with the vowels in
alphabetical order ?
(@) 120 (b) 480 (c) 360 (d) 240

6. Ifa = [3butcx2 = 5a —3and p2 = 58 — 3then the equation having a /Band B/ a asits roots is :
(a) 3x2-19x+3=0 ®) 3x*+19x-3=0
(© 3x%2-19x-3=0 (d x*-5x+3=0

7. A student is to answer 10 out of 13 questions in an examinadon such that he must choose at
least 4 from the first five questions. The number of choices available to him is :

(a) 140 (b) 196 (© 280 @ 346
8. LetsetA={1,23,..... ,22}. Set Bis a subset of A and Bhas exactly 11 elements, find the sum

of elements of all possible subsets B.

(@) 252%Cp

(© 253%'Cy

(®) 230%¢y,
(d 253%'Cy
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9. The value of [%20_06_'}

2008! + 2007!
([] denotes greatest integer function.)
(a) 2009 (b) 2008 (c) 2007 @ 1
10. If p;, py, P3,eeee.. ,Pms are distinct prime numbers. Then the number of factors of
PI'PaPgeeee. Prii 182 ‘
(@) m(n+1) ® (n+1)2™ (© n-2" @ 2™

11. A basket ball team consists of 12 pairs of twin brothers. On the first day of training, all 24
players stand in a circle in such a way that all pairs of twin brothers are neighbours. Number of
ways this can be done is : '

(@ @212 () @122 © @12)!22 @ @2t

12. Let ‘m’denotes the number of four digit numbers such that the left most digit is odd, the second
digit is even and all four digits are different and ‘n’ denotes the number of four digit numbers
such that left most digit is even, second digit is odd and all four digits are different. If m = nk,
then k equals :

4 3 : 5 4
a) — St = d) —
(@ 5 (b) 2 (© 2 (d) 3
13. The number of three digit numbers of the form xyz such that x <y andz < y is :
(a) 156 (b) 204 () 240 (d) 276

14. A and B are two sets and their intersection has 3 elements. If A has 1920 more subsets than B
has, then the number of elements of A union Bis : -
(a) 12 (b) 14 () 15 (d 16

15. All possible 120 permutations of WDSMC are arranged in dictionary order, as if each were an
ordinary five-letter word. The last letter of the 86™ word in the list, is :
(a) W (b) D » (@ M d C

16. The number of permutation of all the letters AAAABBBC in which the A's appear together in a
block of 4 letters or the B’s appear together in a block of 3 letters is :

(a) 44 (b) 50 (c) 60 (d) 89
30
17. Number of zero’s at the ends of I—I(n)""1 is :
n=>5
(@) L1l b 165 (© 137 (d) None of these
18. The number of positive integral pairs (x, y) satisfying the equation x2 —y2 =3370is :

19. The number of ways of selecting ‘n’ things out of ‘3n’ things of which ‘n’ are of : d
alike and ‘n’ are of second kind and alike and the rest unlike is : ek

(@) n2™ () (n-1)2"1 (© (n+1)2™! (d) (n+2)2™!



Permutation and Combinations ; i ; ; ‘ 227

20. If x, y, z are three natural numbers in A.P such that x + y + z = 30, then the possible number of

ordered triplet (x,y,2)is :

(@ 18 ®) 19 © 20 (€ 21

Adice isrolled 4 times, the numbers appearing are listed. The number of different throws, such

that the largest number appearing in the list is not 4, is : :

(@ 175 (b) 625 (¢) 1040 (d) 1121

22. Let m denotes the number of ways in which 5 boys and 5 girls can be arranged in a line
alternately and n denotes the number of ways in which 5 boys and 5 girls an be arranged in a
cirlce so that no two boys are together. if m = kn then the value of k is :
(@ 2 () 5 (© 6 (d) 10

23. Number of ways in which 4 students can sit in 7 chair in a row, if there is no empty chair -
between any two students is :

21.

(@ 24 (b) 28 © 72 - (d 96
' 30
24. Number of zero’s at the ends of I_I(n)""1 is :
n=5
(@ 111 (b) 147 (c) 137 (d) None

25. The number of words of four letters consisting of equal number of vowels and consonants (of
english language) with repetition permitted is :
(a) 51030 (b) 50030 (c) 63050 (d) 66150

26. Ten different letters of an alphabet are given. Words with five letters are formed with these
given letters. Then the number of words which have atleast one letter repeated is :

(a) 30240 (b) 69760 (c) 69780 (d) 99784
27. Number of four digit numbers in which at least one digit occurs more than once, is:
(a) 4464 (b) 4644 (c) 4446 (d) 6444

28. In a game of minesweeper, a number on a square denotes the number of mines that share at
least one vertex with that square. A square with a number may not have a mine, and the blank
squares are undetermined. In how many ways can the mines be placed in the given
configuration on blank squares:

2 1 2
(a) 120 (b) 105 () 95 (d) 100
29. Let the product of all the divisors of 1440 be P.. If Pis divisible by 24*, then the maximum value

of xis:
(a) 28 (b) 30 (c) 32 - (@ 36
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30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Let N be the number of 4-digit numbers which contain not more than 2 different digits. The
sum of the digits of N is :

(@) 18 () 19 (¢) 20 (d) 21

The number of different permutations of all the letters of the word PERMUTATION such that
any two consecutive letters in the arrangement are neither both vowels nor both identical is :
(@ 63x|6 x|5 (b) 8x|6 x|5 () 57x|[5 x[5 @ 7x[7Z x|5

A batsman can score 0, 1, 2, 3, 4 or 6 runs from a ball. The number of different sequences in
which he can score exactly 30 runs in an over of six balls :

(@ 4 () 72 (c) 56 d 71

A batsman can score 0, 2, 3, or 4 runs for each ball he receives. If N is the number of ways of
scoring a total of 20 runs in one over of six balls, then N is divisible by:

@@ 5 ®) 7 (© 14 (d) 16
The number of non-negative integral solutions of the equation x+y +2 =5 is:
(a) 20 () 19 (© 21 (d 25

The number of solutions of the equation x; + x, + x5 + x4 + x5 =101, where x;s are odd
natural numbers is :

@ %c, ®) Sc © S, @ S°c,

An ordinary dice is rolled 4 times, numbers appearing on them are listed. The number of
different throws, such that the largest number appearing on them is NOT 4, is :

(@ 175 (b) 625 () 1121 (d) 1040

Number of four letter words can be formed using the letters of word VIBRANT if letter V is must
included, are :

(a) 840 (b) 480 (c) 120 (d) 240

The number of rectangles that can be obtained by joining four of the twelve vertices of a
12-sided regular polygon is :

(a) 66 (b) 30 (c) 24 @ 15
Number of five digit integers, with sum of the digits equal to 43 are :
(@ 5 () 10 (© 15 d) 35

17.
27,
i el »\370
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Exercise-2 : One or More than One Answer is/are Correct

1. The number of 5 letter words formed with the letters of the word CALCULUS is divisible by :
(@ 2 (b) 3 (© 5 7

| 100 100-k 3k s also equal to :
2. The coefficient of x3° in the expansion of Z Cr(x-2) 3" is also eq :
. k=0 _
(2) Number of ways in which 50 identical books can be distributed in 100 students, if each
student can get atmost one book. . b
(b) Number of ways in which 100 different white balls and 50 identical red balls can be
arranged in a circle, if no two red balls are together.
(¢) Number of dissimilar terms in (X + x5+ X3 +... 4+ X50
2:6:10-14...... 198
@ 50!
3. Number of ways in which the letters of the word “NATION” can be filled in the given figure such
that no row remains empty and each box contains not more than one letter, are :

)51.

(@) 11(6 (b) 12(6 © 1316 (@) 1416 _
4. Let a, b, ¢, d be non zero distinct digits. The number of 4 digit numbers abcd such that ab + cd is
"s divisible by :
?:; n; (b) 4 () 7 @ 1

I | Answers |

(a, b, © 2.| @d | 3] © 4.| (a,b,d)
a' ’

ik
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@ Exercise-3 : Comprehension Type Problems

Paragraph for Question Nos. 1 to 2

Consider all the six digit numbers that can be formed using the digits 1, 2,3, 4, 5 and 6, each
digit being used exactly once. Each of such six digit numbers have the property that for each
digit, not more than two digits smaller than that digit appear to the right of that digit.

1. Asix digit number which does not satisfy the property mentioned above, is :

(a) 315426 (b) 135462 (c) 234651 (d) None of these
2. Number of such six digit numbers having the desired property is :
(a) 120 (b) 144 (© 162 (d) 210

T | Answers| R
!—71, @] 2. ,_I
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@ Exercise-4 : Matching Type Problems y i \h

1. All letters of the word BREAKAGE are to be jumbled. The number of ways of arranging them so

that :
Column-I Column-Ii
(A) | The two A are not together P) 720
(B) | The two E’s are together but not two As Q) 1800
(C) | Neither two A's nor two E’s are together (R) 5760
(D) | No two vowels are together - (s) 6000
L (T) 7560 J

2. Consider the letters of the word MATHEMATICS. Set of repeating letters = { M, A, T}, set of non
repeating letters = { H, E, 1, C, S }: -

Column-| Column-ll
(A) | The number of words ;aking all letters of the given word| (P) 28-(71)
such that atleast one repeating letter is at odd position is
(B) | The number of words formed taking all letters of the| (Q) an!
given word in which no two vowels are together is (2!)3
(C) | The number of words formed taking all letters of the| (R) 210(7 ") 2

given word such that in each word both M’s are together
and both T’s are together but both A's are not together is

(D) | The number of words formed taking all letters of the| (S) 840 (71)
given word such that relative order of vowels and
consonants does not change is

(T) 417!
2n®

T | Answers | TR
e o s -

1./A»T; BoQ; C-R; D-P

2./A-»Q; B-R; CoP DT
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S _Exercise-5 : Subjective Type Problems

1. The number of ways in which eight digit number can be formed using the digits from 1 to 9
without repetition if first four places of the numbers are in increasing order and last four places

are in decreasing order is N, then find the value of %

2. Number of ways in which the letters of the word DECISIONS be arranged so that letter N be
somewhere to the right of the letter “D” is % Find A.

4. There are 10 stations enroute. A train has to be stopped at 3 of them. Let N be the ways in which

 the train can be stopped if atleast two of the stopping stations are consecutive. Find the value of
JN.

5. There are 10 girls and 8 boys in a class room including Mr. Ravi, Ms. Rani and Ms. Radha. A list
of speakers consisting of 8 girls and 6 boys has to be prepared. Mr. Ravi refuses to speak if Ms.
Rani is a speaker. Ms. Rani refuses to speak if Ms. Radha is a speaker. The number of ways the
list can be prepared is a 3 digit number n; n,ni5, then|ny +n, —ny|=

6. Nine people sit around a round table. The number of ways of selecting four of them such that
they are not from adjacent seats, is

7. Let the number of arrangements of all the digits of the numbers 12345 such that atleast 3 digits
will not come in it’s original position is N. Then the unit digit of N is

8. The number of triangles with each side having integral length and the longest side is of 11 units
is equal to k2, then the value of ‘k’ is equal to

9. 8 clay targets are arranged as shown. If N be the number of
different ways they can be shot (one at a time) if no target
can be shot until the target(s) below it have been shot. Find
the ten’s digit of N.

10. There are n persons sitting around a circular table. They start singing a 2 minute song in pairs
such that no two persons sitting together will sing together. This process is continued for 28
minutes. Find n .

11. The number of ways to choose 7 distinct natural numbers from the first 100 natural numbers
such that any two chosen numbers differ atleast by 7 can be expressed as "C, . Find the number
of divisors of n.

12. Four couples (husband and wife) decide to form a committee of four members. The number of
different committees that can be formed in which no couple finds a place is A, then the sum of
digits of Ais :
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third type
13. The number of ways in which 2n objects of one type, 2n of anotlller type ang 2n of+a I:;ndt}t'ge
can be divided between 2 persons so that each may have 3n objects is o.n® +pn +.

value of (o + B + ).

: & >0,y >5
14. Let N be the number of integral solution of the equation x + y + 2 + w =15where x > 0,y
z 2 2and w > 1. Find the unit digit of N.

Chapter 14 - Binomial Theorem

T ] Answers |
1 9 2, 8 3. 8 4' 8 5. 6, 7.
s. 6 9. 6 10.] 7 11.| 7 12. 13. 14.
QoQ




& Exercise-1 : Single Choice Problems

1. Let N =2'22% _1 4 =253 1 977 .1 and B =248 _2204 1 Then which of the following

statement is correct ?

(a) o divides N but B does not (b) Bdivides N but a does not
() aandpboth divide N (d) neither a nor Bdivides N
2n
2. If 1+ x+x2)" = Za,x’, then a, -"C; -a,; + "Cya,_, —"C3a,_3 +...... +(-1)" "C,qy is
r=0

equal to : (r is not multiple of 3)
(@ o0 () "C, © a, @ 1

3. The coefficient of the middle term in the binomial expansion in powers of x of (1 + ax)* and of
a- orx)6 is the same if a equals :

5 3 -3 10
st —_ C — —
(@ = (b) = © 0 ()] 5
4.1 (1+x)20 =Cy+Cyx+Cox? +....... +C010%x*"°  then the sum of series
Cy,+Cs5+Cg +...... + C 009 €quals to :
(@) L2 -1 ® 120y
2 3
© 2@ -1 @ 3@ -1
5. Leta, =(2+ V3)™. Find r}l_l)'l;lo (o, =[a,]) ([]1denotes greatest integer function)
1 1
a) 1 ® = © = L.
6. The number N =2°C; - %°Cq + °Cy - 2°Cy4 +...... - 0¢,, is not divisible by :
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11
7. The value of the expression log 2{1 + 1 g, J :
2
=1

k

(@ 11 (b) 12 (© 13 (d) 14

8. The constant term in the expansion of (x + —le is :
x

(@ 26 (b) 169 (c) 260 (d) 220

9. If g + 4 + 2 Foveens +50 term = 1__1 then sum of coefficients in the expansion
4! 51 6! 31 (k+3)!

A +2x +3x, +...... +100x;99)* is :

(Wherea, 25, Xayuweuss » X100 are independent variables)

(@) (5050)%° () (5050)°!

(©) (5050)52 (d) (5050)%°

10. Statement-1: The remainder when (128)%28"” is divided by 7 is 3.
because

Statement-2: (128)128 when divided by 3 leaves the remainder 1.
(a) Statement-1 is true, statement-2 is true and statement-2 is correct explanation for
statement-1. ;
(b) Statement-1 is true, statement-2 is true and statement-2 is not the correct explanation for
statement-1.
(c) Statement-1 is true, statement-2 is false.
(d) Statement-1 is false, statement-2 is true.
11. If n > 3, then xy2"Cy —(x-D(y -D(z -1) "C+(x-2)(y -2)(z-2)"Cy -
(x-3)(y =3)(z -3) "C3 +.....+ D" (x-n)(y -n)(z -n) "C,, equals :
(b) x+y+=z
@ o

roots of unity, a, =e

(@ xyz
@ xy+yz+x

. . th
12. If 0q, Ggseeeees ,a, are the mn

M,r=l,2,...n then

Cyjaq + "Caog +eveeet "C 0. is equal to:
i AR, |
@ (1+E‘£J -1 B 2+ -1 @ AT @ (@ tan) -1
o
13. The remainder when 230 . 320 5 divided by 7 is :
. (@) 1 (b) 2 (c) 4 @ 6
14. 26Cy + 260, + WG g tyeess + 26613 isequalto:
. 1 1
@ 25-1.%c; ® g> -l Beyg - () 27 d) 22 o1 2%¢,,
2
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2yn(n e N). Then the value of

15. If a, is the coefficient of x” in the expansion of (1+Xx+X

(@ +4a4 +7a; +10ayg +...... )is equal to : .
n-
(a) 8™ () 2" © .:15 .on (d) n-3
16. Let(Z) represents the combination o’ things taken ‘k’at a time, then the value of the sum
(gg)+(gg)+(g;)+ ...... + (f)+(g) equals:
100
@ (%) w(g) o) @ (57)
17. The last digit of 91+ 3996 s :
@ 1 M 3 ' (@ 7 @ 9
18. Let x be the7 ™ term from the beginning and y be the7 ™ term from the end in the expansion of
n
(31/3 + —11—3J . If y =12x then the value of nis :
4 /
@ 9 (b) 8 (© 10 @ 11
19. The expression (1°C()% - °¢, T o o L. +(1%¢g)? —(ng)2 + (mCm)2 equals :
(a) 10! ) (*°cs)? © -°c; ) Pes

15
20. The ratio of the co-efficients to x™ to the term independent of x in the expansion of (xz + —]
x
is:
(@ 1:4 (b) 1:32 (c) 7:64 d 7:16
21. In the expansion of (1 + 021+y)2A+2)*1+w)®, the sum of the coefficient of the terms of
degree 12 is :

(a) 61 () 71 () 81 @ o1
L r3+2r2+3r+2J,. 9% 429 4289
22. If Al &
,_Zo[ (r+1)* 3
then the value of nis :
(a) 2 () 22 © 22 ) 24
R T

8./ (| 9.()]|10. (d)}

18.| (a) | 19.{ () | 20.] ®) |

1.] | 2./@@| 3./ 4B 5.@] 6.
11.| (d) | 12.|(a) | 13. (b)| 14.|(b)| 15.((d)| 16,

‘ 210 (d) 220 (a) < ""-M.V’-..
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S Exercise-2 : One or More than One Answer is/are Correct /5
1. The number N =%°C, —20¢g 4+ 20¢g ~20¢, ) +......— 2°C,y is divisible by :
@ 3 ®) 4 © 7 @ 19

2
2.0 A+x+x?+x3)% —q) 4 g x+ax? +
statement(s) is/are correct ?

+0300x°%° then which of the following

(a) q = 100
() ap+aq +ay+...... + d3qq is divisible by 1024
(c) coefficients equidistant from beginning and end are equal
(d) ag + a, + a4 +...... +0300 =q +az +as+...... + dz99
4
3. > (-1 *c, is divisible by :
r=0
@ 5 ®) 7 () 11 (@ 13

n
4. The expansion of («/; + #) is arranged in decreasing powders of x. If coefficient of first
x

three terms form an A.P. then in expansion, the integral powers of x are :

@ 0 ®) 2 © 4 @ 8
n+4
5. Let(1+ x3)2(1+x)" = Zakx" .Ifa;, ay, az arein AR thennis (giventhat "C, =0,ifn <r):
k=0
@) 6 ) 4 (© 3 (d 2
n n n
n n n n)_n .
6. 23 2 (D)E)- ()-re-:
i=0 j=0 k=0
(a) is less than 500if n =3 (b) is greater than 600 if n = 3
(c) is less than 5000 if n = 4 (d) is greater than 4000 if n = 4

7. 1f .1°°C6 +4. 19, +6. 10¢c, +4. 1%¢, +1%¢,  has the value equal to *C, ; then
the possible value(s) of x + y can be :

8. If the co-efficient of x¥ is greater than half of the co-efficient of x¥*! in the expansion of
(1+ x)% ; then the possible value of ‘r'equal to :

(@ 5 (®) 6 (© 7 d 8
9. Let f() =1+ X1 +x22 453 ... +x°% then f(x) is divisible by
(@ x+1 ®) x
(© x-1 (d) 1+ x222 4 x444 666 888

(a, b, c,d)
(b, d)
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Q Exercise-3 : Matching Type Problems / A_L

1.
Column-| " Columndi
(A) |If "'C, =(k?-3)"C,,, and k € R*, then least value of 5(k] is (P) 10
(where [] represents greatest integer function)
m -
(B) z We. 40C n—i»where "C, = 0ifr > n,is maximum when % is @ ?
i=0
(C) |Number of non-negative integral solutions of inequation (R) 35.
X+y+2<4is
(D) [LetA={1,2345}, f:A— A, () 6
The number of onto functions such that f(x) = x for atleast 3
distinct x € A, is not a multiple of
(T) 12
2.
Column-| A N Column-II
(A) | Number of real solution of ! P) ‘ 15
(xz+6x+7)2+6(x2+6x+7)+7=xis/are \
|
(B) o ~ m . .1 (Q) | 5
IfP= C;;q= C, (15)" (m,n e N)and if] |
P =qgand m,n are least thenm+n =
(C) | Remainder when 1h 3k 5l+...... +2011! is (R) | 3
divided by 56 is |
(D) i 1 ——Bl— > £ holds for x, then ) | 0
Inequality T+ix|” 2 ‘
number of integral values of ‘X’ is/are
3. Match the following
; Column-| = N Column-li
(A) | If the sum of first 84 terms of the series P) 3
4*‘/5+§+_*/1;§+l?j—@+ ..... is 549Kk, then k is
( 1++/3 J3+45 J5++7 ‘
equal to ! I S
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(B) [If x,y eR, x*+y?%-6x+8y+24=0, the greatest| (Q) | 2

16 '
value of?cosz(\fxz +y2)—2—54sin (\/xz +}'2)i5

(©) |If (V3+1)% +(V3-1)5 =416, if xyz =[(V3+1)®], | (R) 5
%3 € N, (where [] denotes the greatest integer
funcnon), then the number of ordered triplets (x, Y, 2)
is

(D) (s) 9

F+x)A+x3)A+xY).....0+x128)= z":x',thén

n .
—is
o equal to

|l Answers|

l,A-—)Q;B—-)S;C—)R;D—)P,Q,R,S,T
2.|A-»S; B-»Q; CoP; DR

3./A>Q; B—»R, C—>S; D-P
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ﬂxercise-4 : Subjective Type Problems _.».'f o
1. The sum of the series 3. 2007C 8. 2007, 1 13.2007¢, _18.2097C, +..... upto 2008 terms
isK,thenK is ;

2. In the polynomial function f) =(x-1D(x%-2)(x3-3)...... (x*! =11) the coefficient of x%0
is:

3n an 3n 3n :
3.1 ) a,(x-4) = D A (x-5)" and a, =1V K >2n and > d.(x-8)" =) B (x-9)" and
r=0 r=0 r=0 r=0

3n 3n A, +D
Zd’ (x-12)F = ZD,. (x-13)" and dy =1V K > 2n. The find the value ofz"—B?ﬂ—z"-
r=0 r=0
4. 1f 3'°! - 2'% i divided by 11, the remainder is
S. Find the hundred's digit in the co-efficient of x!” in the expansion of (1+ x° + x” )%°.
6. Let x = (3V6 + 7. 1f {x} denotes the fractional part of ‘x’ then find the remainder when
x{x} + (x{x})? + (x{x})? is divided by 31. :
3n n

7. Letn eN;S, = 3 (*'C,)andT, = ) (*"Cs,).Find|S, - 3T,].
r=0 r=0

8. Find the sum of possible real values of x for which the sixth term of

7
1 1x-2]-9
x- —log; (3
[3losw/¢ N g5 J equal 567 :

9. Let g be a positive integer with g < 50.
If the sum *8Cyo +2 ¥'Cyp + 3. ®8Cyg +.....+ 68. 31C5 + 69. 30C,, = 190¢
Find the sum of the digits of q.
5 6
10. The remainder when [Z PGy ] is divided by 11, is :
k=1

1
11. Leta=355 +1and foralln >3, let

f(n) = "Co.a"_l - "Cl .a"_z + nCz.an_a = e nne + (—l)n_l.ncn_l . ao'
If the value of £(2007) + f(2008) = 37 k where k € N then find k
12. In the polynomial (x —1) (x?-2) (x® =3)...(x" -11), the coefficient of x5° s :

13. Let the sum of all divisiors of the form 2P .39 (with p,q positive integers) of the number
1988 —1be 2. Find the unit digit of A.
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14. Find the sum of possible real values of x for which the sixth term of

7
1
x-2 51087 (3Ix-z_9
glogs ¥ d i 7(5) equals 567.

10 :
15. Let 1+ ) (3" -1°C, +r.1C,) = 21° (a - 45 + B) where a,p € N and f(x) = x° -2x-k*+LIf
r=1

a, B lies between the roots of f(x) = 0. Then find the smallest positive integral value of k.

16. LetS, ="C,"C; + "C,"C, + +"C4"C, ifss"+1 = 1_45;ﬁnd the sum of all possible values of
n

n(n eN)

2. —

¥ i 4 6. 0 7. 2 i

8. 4 9 5 [ 1 3 11.| o9 = ‘
b T | B O 13 @ | e @

15 s | 16| 6 ik @
- L e i |

Chapter 15 - Probability
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@ Exercise-1 : Single Choice Problems S \m

1. The boy comes from a family of two children; What is the probability that the other child is his

sister ? :
1 1 2 1
@ - = £ d) =
> ®) 3 © 3 (d 5
2. If A be any event in sample space then the maximum value of 3/P(A) + 4P(A) is :
(@ 4 ®) 2
() 5 (d) Can not be determined

3. Let A and B be two events, such that P(A UB) = %,P(A NB) = % and P(A) = %, where A stands

for complement of event A. Then events A and Bare :
(a) equally likely and mutually exclusive (b) equally likely but not independent
(c) independent but not equally likely (d) mutually exclusive and independent
4. Let n ordinary fair dice are rolled once. The probability that at least one of the dice shows an

odd number is (%) than ‘n’is equal to :

(@ 3 ®) 4 (© 5 @ 6
5. Three a’s, three b’s and three c’s are placed randomly in a 3 x 3 matrix. The probability that no

row or column contain two identical letters can be expressed as g, where p and q are coprime

then (p + q) equals to :
(a) 151 (b) 161 (0 141 (d 131
et P, be the probability that S is partitioned into 3 disjoint subsets

6. A set contains 3n members. L
ch that the three largest members of S are in different subsets.

with n members in each subset su
Then lim P, =
n—x

(a) 2/7 ® 1/7 (© 1/9 (d) 2/9
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10.

11.

12.

13.

={1, 2, 3,
. Three different numbers are selected at random from the set A={

...... > 10} Then the
.. P
ird number is =, where p and
probability that the product of two numbers equal to the third n 4 Pand qare

relatively prime positive integers then the value of (p+q)is: & 4
(a) 39 (b) 40 o (

. Mr. As TV, has only 4 channels ; all of them quite boring so he naturally desires to switch

(change) channel after every one minute. The probability that he is back to his original chanpg]
m : :
for the first time after 4 minutes can be expressed as ;; where m and n are relatively prime

numbers. Then (m + n) equals :

(@) 27 (b) 31 (©) 23 (d) 33

- Letters of the word TITANIC are arranged to form all the possible words. What is the

probability that a word formed starts either with a T or a vowel ?
2 4 3 3

(a) = = c) — @ -

) > ® © > =
A mapping is selected at random from all mappings f: A — A
whereset A ={1, 2, 3, ...... , n}
If the probability that mapping is injective is 3—32, then the value of n is :
(@ 3 (b) 4 () 8 (d 16

A 4 digit number is randomly picked from all the 4 digit numbers, then the probability that the
product of its digit is divisible by 3 is :

107 109
@ 125 ' & 125
111
d) N
(o) 15 (d) None of these

To obtain a gold coin; 6 men, all of different weight, are trying to
build a human pyramid as shown in the figure. Human pyramid is
called “stable” if some one not in the bottom row is “supported by”
each of the two closest people beneath him and no body can be
supported by anybody of lower weight. Formation of ‘stable’
pyramid is the only condition to get a gold coin. What is the
probability that they will get gold coin ?

1 2
(a) _45 (b) ;—5
s ] 1
(©) 25 (d) =

From a pack of 52 playing cards; half of the cards are

2 randomly re . —_—
them. From the remaining cards, 3 cards are drawn ran Y removed without looking

domly. The Probability that all are king:
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14.

15.

16.

17.

245
) .
Q) ——— 1 S
(2517)(13) ® SHanam
: |
) N 1
(52)(17)(13) @ Senan

Abag contains 10 white and 3 black balls. Balls are drawn one by one without replacement till
all the black balls are drawn. The probability that the procedure of drawing balls will come to
an end at the seventh draw is :

@ = @ 20

35 7
Lo Q) -
286 ) 286 © 286 @ 286

Let S be the set of all function from the set {1, 2, ..., 10} to itself. One function is selected from
S, the probability that the selected function is one-one onto is :

9! 1 9!
@ — ® — S d 5

10° ' 1 © To @ 1o
Two friends visit a restaurant randomly during 5 pm to 6 pm. Among the two, whoever comes
first waits for 15 min and then leaves. The probability that they meet is :

- dy 7 3
@ 2 ® - © @ =

Three numbers are randomly selected from the set {10,11,12,...... ,100}. Probability that they
form a Geometric progression with integral common ratio greater than 1 is :
I 1 18
@ 911 ’ (b) 91 ° © 5 ’ @ 5
s o8 Gy Cx

| Answers|

1.
11,

@| 2| 3|/ 4/©@| 5 @] 6./@| 7./ 8.|(B)| 9.{(d)]10.|(b)
(@ | 12.| @ | 13.| (@ 14.| (a) | 15.[(@)| 16.[ (@) | 17.[(d)
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Q Exercise-2 : One or More than One Answer is/are Correct Z , l

record players are selected a;
t back. Then :

f 8 record players s

1. A consignment of 15 record players contain 4 defectives. The
random, one by one and examined. The one examined is not pu

(a) Probability of getting exactly 3 defectives in the examination o
4c, 11 Cs
I5c, ’

. 8
(b) Probability that 9t one examined is the last defective is -1—9—7

() Probability that 9™ examined record player is defective, given that there are 3 defectives

in first 8 players examined is ;

(d) Probability that 9" one examined is the last defective is i-g—s

2. If Ay, Ay, Ag,...... ,A1006 be independent events such that
!
P(A)) = 21 (=1 2; Susensss ,1006) and probability that none of the events occurs be Lz’
2%
then :
(a) Pisofform4k+2 kel (b)) a=2p
(c) PBis a composite number (d) aisof form 4k, k el

3. Abag contains four tickets marked with 112, 121, 211, 222 one ticket is drawn at random from
the bag. let E; (i =1,23) denote the event thati ™ digit on the ticket is 2. Then :

(a) E; and E, are independent (b) E,and E; are independent
(¢) E; and E, are independent (d) Ey, E,, E4 are independent

3 2 .
4. For two events A and Blet, P(A) = = P(B) = 3’ then which of the following is/are correct ?
= _1
(@ P(ANB)<3 (b) P(AUB)>2
3

4 3 1 = 3
© = <P(ANB)< = (d T <P(A/B) < <

| Answers |

1.| (a ¢ d) 2.| (a,b,c,d)| 3./ (a,b,c)| 4

(a,b, ¢, d)




Probability 247

@ _Exercise-3 : Comprehension Type Problems VAR h

Paragraph for Question Nos. 1 to 2

'I‘h‘ere are four boxes By, B,, By and B,. Box B; has i cards and on cach card a number is
printed, the numbers are from 1 toi. A box is selected randomly, the probability of selecting

L
box B; is T and then a card is drawn.

Let E; represent the event that a card with number 4’ is drawn. Then :

1. P(E))is equal to :

1 1 2
@ = b) — = 2
S & 10 o 5 "
2. P(B3|E,)is equal to :
1 1 1 2
@ L 1 1 -
) - ® - © 3 @ 3

Paragraph for Question Nos. 3 to 5§

Mr. A randomly picks 3 distinct numbers from the set {1, 2, 3, 4, 5, 6, 7, 8, 9} and arranges
them in descending order to form a three digit number. Mr. B randomly picks 3 distinct
numbers from the set {1, 2, 3, 4, 5, 6, 7, 8} and also arranges them in descending order to
form a 3 digit number.

3. The probability that Mr. A's 3 digit number is always greater than Mr. B’s 3 digit number is :

1 1 2 1
< - T C Sy d —
(@ 9 (b 3 © 3 d 5
4. The probability that A and B has the same 3 digit number is :
7 . © — o L
(a) '§ (b) 9 84 ( ) 72
5. The probability that Mr. As number is larger than Mr. B’s number, is :
37 39 al
(a) = ) = © 5E (d) none of these

Paragraph for Question Nos. 6 to 7

In an experiment a coin is tossed 10 times.

6. Probability that no two heads are consecutive is :

27 <1 38
143 9
(a) j% ® 5 © =5 @ =2
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7. The probability of the event that “exactly four heads occur and occur alternately” is :

5
4 7 4 d) —
@ 1- 210 () 1- ol0 (©) 210 - 210

Paragraph for Question Nos. 8to 10

The rule of an “obstacle course” specifies that at the n™ obstacle a perrslon has to tos.s a f’fﬁf 6
sided die n times. If the sum of points in these n tosses is bigger than 27, flieperson is saidic
have crossed the obstacle.

8. The maximum obstacles a person can cross :

(@) 4 () 5 (©) 6 @ 7
9. The probability that a person crosses the first three obstacles :
143 100 216 100
a) — oy &1 A —
. 216 ®) 243 © 243 216
10. The probability that a person crosses the first two obstacles but fails to cross the third obstacle.

36 116 35 143
s ) == d —
@ 2% ® 16 © 2% 243

Paragraph for Question Nos. 11 to 12

In an objective paper, there are two sections of 10 questions each. For ‘section 1’, each
question has 5 options and only one option is correct and ‘section 2’ has 4 options with
multiple answers and marks for a question in this section is awarded only if he ticks all correct
answers. Marks for each question in ‘section 1’is 1 and in ‘section 2’ is 3. (There is no negative
marking).

11. If a candidate attempts only two questions by gussing, one from ‘section 1’

_ and one from
‘section 2’, the probability that he scores in both questions is :

74 b 1 9 L 1
@) & (b) = (© E ()] 7e
12. If a candidate in total attempts 4 questions all by gussing, then the probability of scoring 10
marks is :
2 3 3
1(1 4 i 1(14
(@) E(l_s.] (b) -5-(1 5) (© E(Ej (d) None of these

e R

7 | Answers |

1.| () 2./ 3. ()| 4./(| 5.|() 6
11.| (d) | 12.|(d)

.

(d) 7.| (@ (@] 9. (b)|10. ()
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§ Exercise-4 : Matching Type Problems

1. Aisaset cont'aining n elements, A subset P (may be void also) is selected at random from set A
and Fhe set Ais then reconstructed by replacing the elements of P. A subset Q (may be void also)
of A is again chosen at random. The probability that

; < Columnd . Coldmnl
A) Number of elementsin Pis equal to the number of elements in Q| (P) 2"Cn
is

4"

(B) | The number of elements in P is more than that in Q is Q| @*-%c,)
2?11+1

(© |PNQ=dis (R) -
4”
(D) |Qis asubset of Pis (S) (3]"

(T) 0,

| Answers | B N

1./A->P;B>Q;C—»5;D>§
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¥ _Exercise-5 : Subjective Type Problems /7 m

roduces one new

1. Mr. A writes an article. The article originally is error free. Each day Mr. B ;nt
error into the article. At the end of the day, Mr. A checks the article and has 3 chance of catching

each individual error still in the article. After 3 days, the probability that the article is error free

can be expressed as £ where p and q are relatively prime positive integers. Let 2. =q —p, then
q

find the sum of the digits of A.
2. India and Australia play a series of 7 one-day matches. Each team has equz'il probability of
winning a match. No match ends in a draw. If the probability that India wins atleast three

consecutive matches can be expressed as P where pand qare relatively prime positive integers.
q

Find the unit digit of p.
3. Two hunters A and B set out to hunt ducks. Each of them hits as often as he misses when
shooting at ducks. Hunter A shoots at 50 ducks and hunter Bshoots at 51 ducks. The probability

that B bags more ducks than A can be expressed as P in its lowest form. Find the value of
q

(p+q.

4. If q, b, c € N, the probability that a? + b2 +c? is divisible by 7 is M where m, n are relatively
n

prime natural numbers, then m + n is equal to :
5. A fair coin is tossed 10 times. If the probability that heads never occur on consecutive tosses be

LLLS (where m, n are coprime and m, n € N), then the value of (n —7m) equals to :
n

6. A bag contains 2 red, 3 green and 4 black balls. 3 balls are drawn randomly and exactly 2 of
them are found to be red. If p denotes the chance that one of the three balls drawn is green ; find
the value of 7p.

7. There are 3 different pairs (i.e., 6 units say a, a, b, b, ¢, ¢) of shoes in a lot. Now three person
come and pick the shoes randomly (each gets 2 units). Let p be the probability that no one is
able to wear shoes (i.e., no one gets a correct pair), then the value of :3P i 3

-p
8. A fair coin is tossed 12 times. If the probability that two heads do not occur consecutively is p,

J4096p -1] . .
then the value of S et el 2p is, where [ ] denotes greatest integer function :

9. X and Y are two weak students in mathematics and their chances of solving a problem correctly
are 1/8 and 1/12 respectively. They are given a question and they obtain the same answer. If

- . .1 .
the probability of common mistake is T then probability that the answer was correctisa/ b

(a and b are coprimes). Then|a-b|=
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Probability 7

i tition. The
10. Seven digit numbers are formed using digits 1, 2, 3,4, 5,6, 7, 8,9 ‘-/m}:jo'u'ttsriziiivisible by
probability of selecting a number such that product of any 5 consecutive digl
either 5 or 7 is P. Then 12P is equal to

hild, excactly 2 children
11. Assume that for every person the probability that he has exactly one child, excactly : i
T a person will have 4
and exactly 3 children are . L and X respectively. The probability that a pers 1

; ; itive i . Find
grand children can be expressed as 2 where p and q are relatively prime positive integers. k1
q

the value of 5p —q.

hose

12. Mr. B has two fair 6-sided dice, one whose faces are number.ed 1to6 a?nd the s”ectl)illl(:l;; o

faces are numbered 3 to 8. Twice, he randomly picks one of dlC.e.(eaCh dlcedequae)éice s
rolls it. Given the sum of the resulting two rolls is 9. The probability he rolled sam

™ where m and n are relatively prime positive integers. Find (m + n).
n

ZEm | Ssves| e

2. 7 34 3 4. 8 5. 1 6. 3 7.| 2
1.| 7 ;
8| 9 9. 1 100 7 | 1| 7 | 12| 7

QoQ
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@ Exercise-1 : Single Choice Problems

1.

7.

Solution set of the in equality log, ;> x —3(log;q x)(logyq (x —2)) + 2log, 1> (x -2) < 0, is :
@@ 9 () (-, 1) (© (4 x) @ 2,4

- The number of real solution/s of the equation 9'%630°%%¢X) = Jog, x — (log, x)? + 1is :

(@ o ® 1 © 2 d 3

. If @, b, c are positive numbers such that a'%837 =27, p1°8711 — 49 (181125 _ /17, then the sum

of digits of S = alo8s7)* | pllogr1)? | Clogyy 299°
(@ 15 M) 17 () 19 @ 21

. Least positive integral value of ‘a’ for which log (x a ) (@®-3a+3)> 0; (x>0):
x
(@ 1 ® 2 © 3 d) 4
. LetP = 1 . 7 i 7 : 1 and (120)” = 32, then the value of x be :
log,x logsx logsx logsx
(@ 1 ®) 2 © 3 ) 4

. If x, y, z be positive real numbers such that log,, (z) = 3, log sy (2) = 6and 108,9, i = 2 —
3

the value of z is :
1 3 3 4
(a) E ®) 10 (c) = (d) s

Sum of values of x and y satisfying log, (log 3 (log, ¥)) = 0 and logy 27 =1is :
(@ 27 (b) 30 (c) 33 @ 36

8. log(o; 1000 + log ; 0.0001is equal to :

(@) -2 ) 3 (0 -5/2 (d) 5/2



s 22

9. If log;, 27 = a, then log¢ 16 =

3-a -
() 2[_J 3(3 a) ) (3“1) d) None of these
3+a ®) 3+a o 4 3+a {cy Some
10. If log ,(log ,(log 3 x)) = log ,(log 3 (Iog 5 ¥)) = O then the value of (x + y)is
@ 17 M) 9 (© 21 (d 19

7
11. Suppose that a and b are positive real numbers such that logy; a+log9b=§ i

log,7 b+1logg a =§. Then the value of a-bis :

(@ 81 (b) 243 (© 27 (d 729
12. 1f 2% =5,5° = 8 8° =11and 11¢ = 14, then the value of 292 is :
@ 1 ) 2 © 7 @ 14
13. Which of the following conditions necessarily imply that the real number x is rational ?
(D) x? is rational (II) x3 and x° are rational (II) x2 and x> are rational
(a) I and II only (b) Iand III only (¢) II and III only (d) 1Ionly

logg17 log, ;317
log9 23 10g3 23

(a -1 M) o (9]

14. The value of is equal to :

log,17 @ 4(log,17)
log 5 23 3(log; 23)

15. The true solution set of inequality log,_3)(3x—4) > Ois equal to :
4 5 35 4 3 2 4
S et 2) = o 2’ P B 2’ d e 2,
@ (3, 3)u( ©) ® (2 3]u( ©) © (3 2]u( ©) @ [3 BJU( )
16. If P is the number of natural numbers whose logarithm to the base 10 have the characteristic p
and Q is the number of natural numbers logarithm of whose reciprocals to the base 10 have the
characteristic —q then log; P —log;o Q has the value equal to :

(@ p-q+1 () p-q (© p+q-1 @ p-g-1
17. If 22010 =g, 10" +a,;10™ +...con..e. +a,10% + @10+ a,, where q; €{0,1,2........ 9

foralli=01,2 3,......... ,n,thenn =

(a) .603 (b) 604 (¢) 605 d 606

18. The number of zeros after decimal before the start of any significant digit in the number
N =(0.15)2 are :
(@ 15 (b) 16 () 17 @) 18
19. log,[log 4 (10810 16* +log;o 258)]1 simplifies to :
(a) an irrational (b) an odd prime
(¢) acomposite (d) unity
20. The sum of all the solutions to the equation 2log x —log (2x -75) = 2:
(a) 30 (b) 350 (©) 75 @) 200
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21. xlogxa'log,, y -logy z

is equal to :
z

(a) x () y (c) = ) ¥
22. Number of solution(s) of the equation XV = (xey/x)* is/are :

@@ 0 ® 1 © 2 @ 3
23. The difference of roots of the equation (log,; x3)? =log,7 x e ¥

2

@ 3 ®) 1 © 9 @ 8
24. Iflog)y x +log,g y =2, x—y =15then :

(@ (x, y)lies on the line y = 4x + 3 () (x, y)liesony? =4x

(© (x, y)lieson x = 4y (d) (x,y)lieson4x =y

25. Product of all values of x satisfying the equation

J 2% ¥4*(0.125)% =4@2)is:

14 1
@ = () 3 (© e @ —=

26. Sum of all values of x satisfying the equation
252X | g(2xx®aD) _ 34(15(2-x") jg

(@ 1 (b) 2 (© 3 d 4
27. Ifa* =b”Y =c® =d", then log,(bcd) =

@ z(l+l+_1.] ) y(1+1+1] © x[hhl} @ 22
X y w X 2z w Yy 2z w

w
4
28. If x = . Then the value of (1+ x)*8 is :
* W5+ +D(F5+1)05+1) x)™ is
(@) 5 () 25 (c) 125 (d) 625
29. If log, log;s (V2 + J8) = -:15, then the value of 32x =
(@ 2 (b) 4 (© 6 @ 8
1 if log g n is intege 2011
30. Letn e N, f(n) ={ o wise o then the value of 3" f(n)is
n=1
(a) 2011 (b) 2011x 1006 (© 6 (d) 22011

log;,(og g (log 4 x))
log 5(log 4 (log ,, (log ; x)))
where ‘b’ is as large as possible and ‘c’ is as small as possible, then the value of (@a+b+c)is
equals to :

(a) 18 (b) 19 (©) 20 (@ 21

31. If the equation =0 has a solution for ‘x’ when ¢ < y<by=#q
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32. Iflog 3 (x—1) <log g9 (x —1), then x lies in the interval :

3
@ (2, ) ®) 1,2 (© (2,-1 @) [1’ EJ

Z o 3loyy 49
33. The absolute integral value of the solution of the equation \/;;—5’(—6_ = (¥2)31%2
(@) 2 ®) 1 (). 4 d) s
16
34. Let1 < x < 256and M be the maximum value of (log , x)* + 16(log ; x)* log 2(7) The sum of

the digits of M is :
(@ 9 (b) 11 (© 13 (d) 15

16
35. Let1 < x < 256 and M be the maximum value of (log , x)* + 16(log , x)? log 2(—;) The sum of

the digits of M is :

@@ 9 () 11 (¢ 13 (d 15
36. Number of real solution(s) of the equation 9log ; (log nx) = In x — (In?x) +1 is :

(@ o ) 1 © 2 d 3

37. The number of real values of the parameter A for which (log;¢ x)? —log;¢ x + logy A = O with
real coefficients will have exactly one solution is :

(@ 1 (b) 2 (© 3 d 4
38. A rational number which is 50 times its own logarithm to the base 10 is :

@ 1 (b) 10 (¢) 100 (d) 1000
39. If x =1og5(1000) and y =log, (2058), then

(@ x>y (b) x<y (€ x=y (d) none of these

16 25 81).
3 = log| == [+ 3log| — |is equal to :

40 7log(ls)+ 5 og(24) og(eo)x q

(a o () 1 (c) log2 (d) log3
41. log;o tan1°+log;( tan 2%4...... + log;o tan 89°is equal to :

(a 0 ) 1 (© 27 (d) 81
42. log, log; y7+/(747) is equal to :

(a) 3log,7 (b) 3logy 2 (c) 1-3log, 2 (d) 1-3log,7
43. 1f (4)'°%93 + (9)"824 = (10)"°8<®, then x is equal to :

(a) 2 (b) 3 - (@ 10 d 30

Y 2 logyo| X
logm(—) 10810( J glO[yJ i
44. x ).y X/ .z is equal to :

(@ o () 1 © -1 d 2
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45. The solution set of the equation : log, 210g 5 2 =108 4y 218 :

(@ {2“/5, 2‘/5} ) {12,2} © {14,2% (d) none of these
46. The least value of the expression 2log;o x —log, 0.01is (x >1)
(a) 2 (b) 4 (©) 6 d 8
47. If \/log , x — 0.5 = log 5 V/x, then x equals to :
(a) odd integer (b) prime number
(¢) composite number (d) irrational
48. If x; and x, are the roots of the equation e?x™* = x> with x; > X, then
(@ x =2x, ®) x =x2 © 2% =x2 ) x=x3
49. Let M denote antilog 5,0.6 and N denote the value of 4901872 4 510854 Then M.N is :
(a) 100 (b) 400 (¢) 50 (d) 200
50. If log,(log ,(log 3 x)) = log 3 (log3(log, ¥)) =0, then x —y is equal to :
(@ O () 1 () 8 @ 9
51. log; 10+ |log4 625—|log, 5|||=
2 2
(@) logy,2 (b) log,5 (c) log,2 (d) log, 25
52. If log4 5=aand logs 6 = b, then log 3 2is equal to :
1 1 1
a) —— b)) —— c) 2ab+1 d
@ o= 2b+1 . @D >z
53. If x = log, bc; y =logy ac and z = log . ab then which of the following is equal to unity ?
(a) x+y+z (b) xyz

1+1+1

d
1+x 1l+y 1+z @ A+x)+0+y)+Q+2)

()

54, x5 1Y 108y % is equal to :

(@ x (b) y © =z d) a
55. Number of value(s) of ‘ x’ satisfying the equation xBEC3) _ g1 are
(@ o0 () 1 (© 2 @ 6
56. log o, 1000+ 10803 0.0001is equal to :
(@ -2 ®) 3 © _g @ S
2

16 25 81
—+5 2= +3log,— =8, thena =
57. 1f7log, . +5log, 5 2 q T

(a) 2v8 (b) (10)Y8 © (30)/8 @ 1
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58. log(128) -log, cot(g) =

31

@) == b) L2 13
12 L ©

2 log516
59. The value of (—l— 2logs 9 1
-\/ﬁ equals to :

@ 22 b L2 © 2

27 27 _ 27

60. The sum of all the roots of the equation log,(x —1) + log ;(x + 2) —log ,(3x —1) =log; 4

(@) 12 (b) 2 “(©) 10

61. (198100 10)(log(log; 2))(log 4 log 5(256))
log, 8+logg 4

11
(d) D

272
@ =

d) 11

12
@ -

d 6

d =

6 1 8
a D — -—— Prp—
(a) 3 ) > © T
62. Let A = log s log5(3). If 3%+ L 405, then the value of kis :
(@ 3 () 5 (© 4
63. A circle has a radius log; (a?) and a circumference of log;o(b*). Then the value of log, b is
equal to :
1 1
(@ — ®) = () 2n
4n n

64. If 2¥ =37 =677, the value of%+§+%i5 equal to :

(@ 0 () 1 ' () 2
65. The value of log 75 4, (5v2-7)is:
(@ o (b) 1 (© 2
%) . S T
66. The value of 1og gp [7_5], if log 4 @ = 4is equal to :
(@ 2 ® 2 © 2

67. Identify the correct option
(a) logy3<logyss

1 1/3
3
(C) 108% \/§ > log% ‘\/g (d) 24 >(E)

(b) logs7 <logg 3

@ 3

@ 3

17
iy &L
@ 5

68. Sum of all values of x satisfying the system of equations 5(log y X+log, y) =26 xy = 64is:

(a) 42 (b) 34 (c) 32

d 2
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69.

70.

71.

72.

73.

74.

75.

76.

77.

5 ,' Adv;;tced Problems in Mathematz‘cs for JEE

The product of all values of x satisfying the equations log3 a —log, a =log 3 ais :

@ 3 (b) g © 18 @) 27

The value of x + y + z satisfying the system of equations
logy x+log, y+logyz=2 is
logs y +logg z +logg x = 2
log 4 z +logy x + logg y =2

175 112
® 2 ® 22 © 22 @ =2
1 1+log; 2 -log, 7
(E) +5 5 =
1 3 5 1
196 ® 7156 © 7502 @ 755

: (37[)
sin| ==
4

The number of real values of x satisfying the equation log,(3-x)-log, )
-X
1 :
=§+ logo(x+7)is:
@ o (b 1 (© 2 @ 3
If log) xlogs k =log, 5,k # 1, k > 0, then sum of all values of x is :
24
@ 5 ® 2 © 26 @ 37
5 5 5
The product of all values of x satisfying the equation | x - 1|1°33"2‘2’°8x % =(x- 17,is:
162 81
(a) 162 b — () —
J3 73 (d 81
The number of values of x satisfying the equation log,(9* ! +7) =2 + log,(3* ! +1)is :
@ 1 (b) 2 (0 3 @ o
Which is the correct order for a given number a, o > 1
(@) log,a <logs a <log, a <log;ya (®) logy a <log, o < log, a <log, a
(c) logoa <log, a <log,a <log;a (d) log; o <log, o < log, a <log;q o

Let1 < x < 256and M be the maximum value of (log , x)* + 16(log , x)2 log, (Ej_'rhe sum of
X

the digits of M is :
(@ 9 (b) 11 (© 13 @ 15
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78. If T, = &
&= 3 (wWhere r € N), then the value of §Tr is :
(@ 3 (b) 4 © 5 (d 10
79. In which of the following intervals does — - + —__lies
1081/2(1/3) log1/5(1/3)
(@ (1,2 ®) (2,3) © (34 (d) (45)
; 1 e
80. Ifsin® = —(a + l) and sin 30 = E(aa + i), then k + 6is equal to :
2 a 2 a3
(@) 3 ®) 4 © 5 d -4

81. Complete set of real values of x for which log (2¢-3) (x? —5x —6) is defined is :

@) (%oo) ® (&) © (gs) @ (g,z)u(z,w)

| Answers |

ol 2o 3o 40| 5|® 6o 7o 8@ 9 w©|10.w@]
11.| @) | 12.| @] 13.[ @ | 14| ®) | 15. /()| 16./ (@) | 17.| () | 18.[ )| 19.| ()| 20.] ()
21.| (© | 22.|(©) | 23.[(d) | 24.| (©) | 25. (d] 26./(d)| 27.[(c)| 28.[(c)| 29.| )| 30. ©
31.| ) | 32.|(@ | 33./(© | 34.|(©) | 35./(c)| 36./(b)| 37./(a)| 38.|(c) | 39.|(a) | 40. ©
41.| (a) | 42.| (© | 43.|(©) | 44./ (D) | 45. (a)| 46.|(b)| 47.[(b)| 48.|(b) 49.| (a) | 50.| b)
51.| (¢) | 52.|(d)| 53.|(©)| 54./(©) | 55./(®)| 56.|(d)| 57./(a)| 58.|(a)| 59.|(d)|60.](d)
61.| (d) | 62.| () | 68.|(d)| 64.](a)| 65.|(d)| 66./(d)| 67.|(d)| 68. (b)| 69.|(d)|70.|(c)
71.| (a) | 72.|®) | 73.{(c) | 74. (@)| 75./(®)| 76./(®)| 77.[(c)| 78.|(c) | 79.| b) | 80. ©

81.| (b) ]
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Q Exercise-2 : One or More than One Answer is/are Correct ,f; ¥

242
_1""2(@(_)—— =1 (is/are) :

1. The values of ‘x’ satisfies the equation 2
log x —2(log x)

(where log is logarithm to the base 10)

1 1 3 d) J10
(@ — ®) — © 310 (d
V10 V20
2. If log, x = b for permissible values of a and x then identify the statement(s) which can be
correct?

(a) If aand b are two irrational numbers then x can be rational.
(b) If arational and b irrational then x can be rational.
(c) Ifairrational and b rational then x can be rational.
(d) If arational and b rational then x can be rational.
3. Consider the quadratic equation, (log;o 8) x* — (logj 5) x = 2(log 10)"! — x. Which of the
following quantities are irrational ?

(a) Sum of the roots (b) Product of the roots
(¢) Sum of the coefficients (d) Discriminant
4. Let A =Minimum (x2 —2x+7), x e R and B =Minimum (x2 —-2x+7),x €[2, ), then :
(a) log(p-a)(A +B)isnot defined (b) A+B=13
(c) log(ap-a)A <1 (d) logaa-pyA>1

S

1., (a,0) 2.| (a,b,c,d) | 3./ (¢, d) 4.|(a, b, c,d) ‘/\

ZE@E | Answers]| B O N
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g Exercise-3 : Comprehension Type Problems ‘ Z S

Paragraph for Question Nos. 1 to 3
Let  logz N =a,; +B,
logsN =o; +8,
log; N =aj3 +8,
. Where ay, o, and o4 are integers and By, B2, B3 €0, 1)

1. Number of integral values of N if a; =4and o, =2:

(@) 46 (b) 45 (c) 44 (d) 47

2. Largest integral value of N if o; =5, .y =3and a5 = 2.
(a) 342 (b) 343 (c) 243 (d) 242

3. Difference of largest and smallest integral values of N if o; =5, oy =3and a3 =2.
(@) 97 () 100 (c) 98 (d) 99

Paragraph for Question Nos. 4 to 5
If logyo| X2 + y3|~logyo| x% = xy +y 2|+ logyo| x® —y 3|~ logio| x% + xy + ¥ ?|=1log1o 221
Where x, y are integers, then

4. If x =111, then y can be :

(@) 111 (b) £2 (c) *110 (d) =109
5. If y = 2, then value of x can be :
(a) £111 (b) £15 (c) £2 (d) x110

Paragraph for Question Nos. 6 to 7

. Given a right triangle ABC right angled at C and whose legs are given 1+ 4log i (2p),
1+ 210820982 P) and hypotenuse is given to be 1+ log,(4p). The area of AABC and circle

circumscribing it are A; and A, respectively, then

6. A +ﬁ+—A—2 is equal to :
Y
(@ 31 (b) 28 © 3+% @ 198
25p2A; +2)
7. The value of sin(ﬂ—pgl——] =
J3
@ % ®) % © 2 —_
| Answers | T

la] 3@ 4|©| 5/®] 6@ 7@
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Q Exercise-4 : Matching Type Problems :/ 2he
1.

:X Sl : - Column-l Column-|

(A) |If a=3(V8+2V7 -8-2J7), b=/(42)(30) + 36, then the| (P) | -1 l

value of log, b is equal to

(B) |If a=(V4+2V3 —y4-243), b =11+ 642 ~11- 672 then| (Q)|1

the valye of log , b is equal to

(© |1fa=+3+2v2,b=3-2/2, then the value of log, bis equal| (R) |2
to

w

(D) Ifa=\/7+ V72—1,b=\/7-\/72—1,thenthevalueofloga bis| 8

equal to i

(T) | None of these

T T —

- TR DT -

1..A->R;B->S;C—>P;D>P
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W Exercise-5 : Subjective Type Problems

1. The number N = 6981040 _ glog)(36 is a natural number. Then sum of digits of N is :
2. The minimum value of ‘c’ such that logb(a1°82b) = lOSa(bIOSzb) and log,(c (b -a)?) =3,
wherea, b eNis ;

3. How many positive integers b have the property that log;, 729 is a positive integer ?

2
- , =5 .
4. The number of negative integral values of x satisfying the inequality log ( 5) ( 22 3) <0is:
X+= -
2

6 lo (5)
5. s q(°8ax)0ogipa)(log, 5) _ 5 ol = 9198100X+10842 (ywhere g > 0, a # 1), then
log; x = a +B, ais integer, B € [0, 1), then a =

6. Iflogs(a+b)= logsa+logsb,then at +b* _
3 2 a2b2

7. Let g, b, ¢, d are positive integers such that log, b =g and log, d = ‘—i If (a—c) = 9. Find the

value of (b —d).
8. The number of real values of x satisfying the equation

logyg v1+ x + 3log;o v1—x =2+logyg V1-x2is:

9. The ordered pair (x, y) satisfying the equation

x2=1+6log,yandy? =2y + 2%

are (x;, y1) and (x,, y ), then find the value of log | x; X2Y1Yal-

10. Iflog, log; Y7N7+7 =1-alog; 2andlog;s log;s Y15y15y15y15 =1-blog;s 2,thena+b =

11. The number of ordered pair(s) of (x, y) satisfying the equations
logqsx(1 -2y + y2) +loga_y)(1+2x+ x%)=4and loggx)(1+2y) +logq_yy(1+2x) =2

12. Iflog, n = 2and log,(2b) = 2, then nb =
13. Iflog, x +log, y =2,and x2 + y =12, then the value of xy is :

14. If x, y satisfy the equation, y* =x¥ and x = 2y, then x* + y? =
15. Find the number of real values of x satisfying the equation.

1
log (4™ +4)-log,(4* +1) =log, , ;3 \/g
16. If x;, x2(x; > x,) are the two solutions of the equation

3
glogzx _ 12(x‘°g“’ ?)=logs (:_15) , then the value of x; —2x, is :
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l -
17. Find the number of real values of x satisfying the equation 9*'*%** + 4x +3 =0,
1
18. If l0816 Oogﬁ (log%rs- (x))) = —2-; find x.
127"

19. The value |1 : 2log; (1 7281)
6 1+ E lOglo (0.36) + 5 10810 8

ZEBERRET | Answers]

1. 9 2. 8 8. 4 4. o0 S o
8 © 9. 7 10 7 | 1. 1 | 13 -
15. 1 16, 8 17.| © 18.| 5 19,
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STRAIGHT LINES

Q Exercise-1 : Single Choice Problems / : 'b‘ <th A

1. The ratio in which the line segment joining (2, — 3) and (5, 6) is divided by the x-axis is :
(@ 3:1 () 1:2
(© V3:2 d) v2:3

2. IfL is the line whose equation is ax + by = c. Let M be the reflection of L through the y-axis, and
let N be the reflection of L through the x-axis. Which of the following must be true about M and

N for all choices of a, b and ¢ ?

(a) The x-intercepts of M and N are equal
(b) The y-intercepts of M and N are equal
(c) The slopes of M and N are equal

(d) The slopes of M and N are reciprocal

3. The complete set of real values of ‘a’ such that the point P(q, sina) lies inside the triangle

formed by the lines x—2y +2=0; x+y =0and x—-y -n=0,is :

T T T I 2n

= ol ey 0y _’2
@ (0’ 6)U(3’ 2] ® (2 "Ju(z ")

m T
(C) (0, It) (d) (5, E)

4. Letmbea positive integer and let the lines 13x + 11y =700and y = mx —1intersect in a point

whose coordinates are integer. Then m equals to :

(@ 4 (®) 5 (© 6 (@ 7

5. Ifp E[_l_,p],Q =(_1_,q];R =[_1_’r)
XP xq Xr

where x; = 0, denotes the k™ terms of a H.P. for k € N, then:
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2.2.2
(@) ar. (APQR) = 2L J(p - ) + (@ =r)? + (r - p)?

(b) APQR is a right angled triangle
(c) the points P Q, R are collinear
(d) None of these

6. If the sum of the slopes of the lines given by x2 - 2cxy -7y = 0 s four times their product,
then ¢ has the value :
() 1 () -1 © 2 ) -2

7. A piece of cheese is located at (12, 10) in a coordinate plane. A mouse is at (4,-2) and is running
up the line y = -5x + 18, At the point (a, b), the mouse starts getting farther from the cheese
rather than closer to it. The value of (a + b)is:
(a) 6 (b) 10
(c) 18 d 14

8. The vertex of right angle of a right angled triangle lies on the straight line 2x + y =10 = 0and
the two other vertices, at points (2, -3) and (4, 1) then the area of triangle in sq. units is:

@) V10 ®) 3 © 3_; @ 11

9. Given the family of lines, a(2x + y +4) + b(x - 2y - 3) = 0. Among the lines of the family, the
number of lines situated at a distance of +/10 from the point M(2,-3)) is:

(a) O ) 1
(© 2 (d) o

10. Point (0, ) lies on or inside the triangle formed by the lines y=0,x+y=8 and
3x -4y +12=0.Thenpcan be :

(a) 2 (b) 4 (c) 8 d) 12
11. If the lines x + y +l=0.4x+3y+4=0and)c+oc_y+B=0,whereozz+[}2 = 2, are concurrent
then:
(a) a=1,p=-1 (b) a=1p=+1
() a=-1p=4%1 (d) a=£1,p=1

12. A straight line through the origin ‘O’ meets the parallel lines 4x + 2y =9and 2x+y =-6at
points P and Q respectively. Then the point ‘O’ divides the segment PQ in the ratio :

(a) 1:2 (b) 4:3 (0 2:1 d) 3:4

13. If the points (24, a), (a, 2a) and (q, a) enclose a triangle of area 72 units, then co-ordinates of
the centroid of the triangle may be :

(a) (4, 4) (b) (-4, 4) (©) (1212) (d) (16,16)
14. Let g(x) = ax + b, where a < 0and g is defined from (1, 3) onto [0, 2] then the v
cot (cos ™ (|sin x| + | cosx|) + sin~! (| cos x| - |sin x|)) is equal to :

(a) g(1) (b) g(2) (c) g(3)

alue of

(d) g(1)+g(3)




15. If the distances of any point P from the points A(a + b, a - b) and B(a - b, a + b) are equal, then
locus of P is :

(@) ax+by =0 () ax-by =0 (©) bx+ay=0 d x-y=0

16. If the equation 4y - gazyxz —3ay?x+8x3 = Orepresent three straight lines, two of them are
perpendicular then sum of all possible values of a is equal to :
@ 3 ® =2 © 1 @ -2

17. The orthocentre of the triangle formed by the lines x-7y + 6=0, 2x -5y -6 =0 and
7x+y—-8=0is:
(@ (82 () (0,0 © QD d (28)

18. All the chords of the curve 2x2 + 3_y2 —5x = 0 which subtend a right angle at the origin are
concurrent at :
(@ (01 (b) (1,0 © (-1, 1 @ 1,-1

19. From a point P = (3, 4) perpendiculars PQ and PR are drawn to line 3x+4y -7 =0 and a
variable line y —1 = m (x —7) respectively, then maximum area of APQR is :
(@) 10 ®) 12 () 6 d 9

20. The equation of two adjacent sides of rhombus are given by y = xand y = 7x. The diagonals of
the rhombus intersect each other at the point (1, 2). Then the area of the rhombus is :
10 20 40 50
a) — - c) — d) —
(a) - (b) = (© - (d) 2

21. The point P(3, 3)is reflected across the line y = —x. Then it is translated horizontally 3 units to
the left and vertically 3 units up. Finally, it is reflected across the line y = x. What are the
coordinates of the point after these transformations ?

(@ (0,-6) () (0, 0)

(© (-6 6) (@ (-6 0
3
22. The equations x =t> +9and y = i:— + 6 represents a straight line where t is a parameter.

Then y-intercept of the line is :
@ -3 ® 9 © 6 @ 1

23. The combined equation of two adjacent sides of a rhombus formed in first quadrant is
7x% - 8xy + y 2 = 0; then slope of its longer diagonal is :

@) -% ®) -2 © 2 d) é

24. The number of integral points inside the triangle made by the line 3x + 4y —12 = 0 with the
coordinate axes which are equidistant from at least two sides is/are :

(an integral point is a point both of whose coordinates are integers.)

(@ 1 () 2 (@ 3 @ 4
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25. The area of triangle formed by the straight lines whose equations are y = 4x + 2, 2y = X + 3and

x=0is:
25 V2 1 @ 2
(a) of (b) 28 © 28 7

26. In a triangle ABC, if A is (1, 2) and the equations of the medians through BandC are x+y =5
and x = 4 respectively then B must be :

@ 1,4 ®) 7, -2 © (4,1) d (-2,7)
27. The equation of image of pair of lines ¥ =|x -1| with respect to y-axis is :

@ x*-y%-2x+1=0 ®) x2-y2-4x+4=0

(© 4x?-4x-y24+1=0 d x*-y2+2x+1=0

28. If P, Q and R are three points with coordinates (1, 4), (4, 5) and (m, m) respectively, then the
value of m for which PR + RQ is minimum, is :

17 7
(@) 4 ) 3 © = @ 5

29. The vertices of triangle ABC are A(-1, -7), B(5, 1) and C(1, 4). The equation of the bisector of
the angle ABC of AABC is :

(@ y+2x-11=0 (b) x-7y+2=0
(© y-2x+9=0 d) y+7x-36=0
30. If one of the lines given by 6x2 -xy +4cy? =0is 3x+4y =0, thenc =
(@ -3 (b) -1 (© 3 d 1

31. The equations of I; and L, are y = mxandy = nx, respectively. Suppose L, make twice as large
of an angle with the horizontal (measured counterclockwise from the positive x-axis) as does L,

and that L, has 4 times the slope of L,. If I, is not horizontal, then the valye of the product (mn)

equals:
V2 2
() 2 ' (d -2

32. GivenA (0, 0) and B (x, y)with x € (,1)and y > 0. Let the slope of the line AB equals m, . Point
C lies on the line x = 1such that the slope of BC equals m, where 0 < My < my.If the area of the
triangle ABC can be expressed as (my —m;)f(x), then the largest possible valye of f(x)is:

(@ 1 () 172
(0 1/4 d 1/8
33. If non-zero numbers q, b, ¢ are in H.R, then the straight line X T g

—+1—0 always passes
a b ¢ ys P

through a fixed point, co-ordinate of fixed point is :

& (<12 ®) (-1,-2) © @,-2) @ (1, l)
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Straight lines
2y 2
34. If o + 5 + T O represent pair of straight lines and slope of one line is twice the other,
thenab:h?is:
(a) 9:8 (b) 8:9 (© 1:2 (d 2:1
35. Statement-1: A variable line drawn through a fixed point cuts the coordinate axes at A and B.

36.

37.

38.

39.

40.

41.

The locus of mid-point of AB s a circle.
because
Statement-2: Through 3 non-collinear points in a plane, only one circle can be drawn.

(a) Statement-1 is true, statement-2 is true and statement-2 is correct explanation for
statement-1.

(b) Statement-1 is true, statement-2 is true and statement-2 is not the correct explanation for
statement-1.

(c) Statement-1 is true, statement-2 is false.
(d) Statement-1 is false, statement-2 is true.

A line passing through origin and is perpendicular to two parallel lines 2x +y + 6 =0 and
4x + 2y =9 = 0, then the ratio in which the origin divides this line segment is :

(@ 1:2 () 1:1

() 5:4 (d 3:4

If a vertex of a triangle is (1, 1) and the mid-points of two sides through this vertex are (-1, 2)

and (3, 2), then the centroid of the triangle is :

7 17 7 1 7
@ [—1, 5) ®) [—5,5) © (1, 5] @ (5,5)

The diagonals of parallelogram PQRS are along the lines x + 3y = 4and 6x — 2y =7.Then PQRS
must be :

(a) rectangle (b) square

(¢) rhombus (d) neither rhombus nor rectangle

The two points on the line x +y =4 that lie at a unit perpendicular distance from the line

4x + 3y =10are (a;, by ) and (ay, b), then g +b +ay+by =
(@ 5 () 6 (© 7 @ 8

The orthocentre of the triangle formed by thelines x + y =1, 2x + 3y = 6and 4x - y + 4 = Olies
in:

(a) first quadrant (b) second quadrant

(¢) third quadrant (d) fourth quadrant

The equation of the line passing through the intersection of the lines 3x + 4y =-5,4x + 6y = 6

and perpendicular to 7x -5y + 3 =0is :
(@) 5x+7y-2=0 (b) 5x-7y+2=0
(¢ 7x-5y+2=0 (d S5x+7y+2=0
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42

43.

—

+ The points (2, 1), (8, 5) and (x, 7) lie on a straight line. Then the value of xis :
35
(@) 10 ®) 11 © 12 @ =

In a parallelogram PQRS (taken in order), Pis the point (-1, —1), Qis (8,0) and Ris (7, 5). Then
S is the point :

@ (-1, 4 ®) (-2,2) © (—2, %) @ (-2,4)
44. The area of triangle whose vertices are (q,a),(@a+1,a+1),(a+2 a)is:
(@ ad ®) 2a © 1 ' @ 2
45. The equation x2 + y2 - 2xy —1 = Orepresents :
(@) two parallel straight lines (b) two perpendicular straight lines
(c) apoint (d) acircle :
46. Let A = (-2, 0) and B = (2, 0), then the number of integral values of a, a € [-10, 10] for which

47.

line segment AB subtends an acute angle at point C = (a, a+1)is :
(@ 15 (b) 17 © 19 (d 21

The angle between sides of a rhombus whose +/2 times sides is mean of its two diagonal, is
equal to :

(a) 300° (b) 45° (© 60° (d) 90°
48. Arod of AB of length 3 rests on a wall as follows :
i
A
P
0(0.0) B X

49.

Pisapoint on ABsuch that AP : PB =1: 2 If the rod slides along the wall, then the locus of Plies
on

(a) 2x+y+xy =2 (b) 4x2+xy+xy+y2=4

(© 4x?+y?=4 @ x*+y%-x-2y ¢
2 i

54 yT 4 ghﬂ =0 , represents pair of straight lines and slope of one line is twice the other.
a

Thenab:h?is:
(a) 8:9 (b) 1:2 © 2:1 @ 9:8
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50. Locus of point of reflection of point (q, 0) w.rt. the line yt = x +at 2 is given by (¢ is parameter,
teR):
@ x-a=0 ®) y-a=0 © x+a=0 (d y+a=0

s1. A light ray emerging from the point source placed at P(1, 3) is reflected at a point Q in the
x-xxis. If the reflected ray passes through R(& 7)) then abscissa of Q s :

@ 2 ® 3 © Z @ 1

52. If the aves are rotated through 60° in the anticlockwise sense, find the transformed form of the
equaton X~ -y~ =a~:

(@ XT+Y -33Xxy =23 ® X2+y2=q®
@ Y?-XT-2V3xy =247 (@ X2-Y?+2/3 XY =2a?
53. The straight line 3x+ y -4=0, x+ 3y -4 =0and x + y = 0 form a triangle which is :
(*) equilateral (b) right-angled
(©) acure-angled and isosceles (d) obtuse-angled and isosceles

54. If m and b are real numbers and mb > 0, then the line whose equation is y = mx + b cannot
contain the point:
@ (0, 2008) (b) (2008, 0)
(© (0,-2008) (d) (20,-100)

55. The number of possible straight lines, passing through (2, 3) and forming a triangle with
coordinate axes, whose area is 12 sq. units, is:
(@ one (b) two

(c) three (d) four
56. [fx;, x5, X3 and ¥, Y2, Y3 arebothinG.R with the same common ratio then the points (xy, y; ),

(x2,¥2)and (x3,¥3)
(a) lie on a straight line (b) lie on a circle
(c) are vertices of a triangle (d) None of these
57. Locus of centroid of the triangle whose vertices are (a cost, asint), (bsint, —bcost)and (1, 0);

wheret is a parameter is :
@ (@Bx-13%+@y)?=a’-b’ ®) (Bx-1)2+(3y)? =a®+b?

© @r+1)?+Ey)?=a’+b’ ) GBx+1)*+@y)? =a®-b?
58. The equation of the straight line passing through (4, 3) and making intercepts on co-ordinate
axes whose sum is —11is :

X . o _{4._3—_ ——_‘y=—land_+_-)=_
(©) —2+—3_land2+1 1 @ 273 " -
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59. Let A =(3,2) and B =(5,1). ABP is an equilateral triangle is constructed one the side of A
remote from the origin then the orthocentre of triangle ABP is:

1 =3 = 133 3)
(a) (4-5 3,5_ 3] (b) (4+2 3’2+\/~
1 -3 1,7 133 l\/a)

60. Area of the triangle formed by the lines through point (6,0)and at a perpendicular distance of 5
from point (1, 3) and line Yy =16in square units is :

(a) 160 (b) 200 (©) 240 (d) 130

61. The straight lines 3x + y —4=0,x+ 3y -4 =0and x + y = 0form a triangle which is :
(a) equilateral (b) right-angled
(¢) acute-angled and isosceles (d) obtuse-angled and isosceles

62. The orthocentre of the triangle with vertices (5, 0), (0, 0),(

SE‘@ is :
2

E:

5 5 5 5 5 5
@ (2,3 () [5, ?3—) © (E’ m) CY) (5’ ﬁ]
63. All chords of a curve 3x? -y 2 - 2x + 4y = 0 which subtends a right angle at the origin passes
through a fixed point, which is :
(@ (1,2 (®) 1,-2) @ (@,1 @ (-2,1)

64. Let P(-1,0), Q(0,0), R(3,3v3) be three points then the equation of the bisector of the angle
ZPQR s :

(a) l/2—§x+y=0 ®) x+J§y=0 (c) J§x+y=0 () x+§y=0

A | Answers| TR

——s
LI®)| 2@ 3./@| 4@ 5/@Q| 6./ 7. )| 8.|m)| o. ®) | 10. @)

11.| (d) [ 12./(d)| 13./(d)| 14./(0) | 15./(d)| 16.|(b)| 17.|(¢)| 18, ®)| 19
21.| (a) | 22.|(a) | 23.[(c) | 24.[(a) | 25.[(c)| 26.[(b)| 27. | 28.|( a)
31| (©) | 32./(d)| 33./(9) | 34./(2) | 35./(d)| 36./(d)| 37.|(c)| 3g,
4L (@ | 42./0)| 43/ (D] 44,/ © | 45,/ )| 46,/ ©) | 47.|@)| 48| ()| 49.| ty | 50|
51.| (a) | 52.[(c) | 53.|(d)| 54.|(d) | 55.|(c) | 56.|(a)| 57. ® | 58.(0)] s9. @ | 60. ©|
61.| (d) | 62./(d) | 63./(b) | 64.|(©) 1

.| (d) ] 20.| (a)
29.((b) | 30.| (a)
() | 39.|(d) | 40. ()
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@ Exercise-2 : One or More than One Answer is/are Correct /" g

——
1. A line makes intercepts on co-ordinate axes whose sum is 9 and their product is 20 ; then its
equation is/are :

(a) 4x+5y-20=0 (b) 5x+4y-20=0
() 4x-5y-20=0 (d) 4x+5y+20=0
2. The equation(s) of the medians of the triangle formed by the points (4, 8), (3, 2) and (5, - 6)
is/are :
(@) x=4 (b) x=5y-3
(© 2x+3y-12=0 (d) 22x+3y-92=0

3. The value(s) of t for which the lines 2x+ 3y =5,t%x+ty -6=0 and 3x-2y -1=0 are
concurrent, can be :
(@ t=2 (b) t=-3
(@ t=-2 (d) t=3

4. If one of the lines given by the equation ax? + 6xy + by 2 = 0 bisects the angle between the
co-ordinate axes, then value of (a + b) can be : '
(@ -6 (b) 3 (c) 6 (d) 12

5. Suppose ABCD is a quadrilateral such that the coordinates of A, Band C are (1, 3), (-2, 6) and
(5, - 8) respectively. For what choices of coordinates of D will make ABCD a trapezium ?

(@ 3,-6) ®) (6-9 (© (0,5 @ G -1

6. One diagonal of a square is the portion of the line J3x +y = 2J/3 intercepted by the axes. Then
an extremity of the other diagonal is :
@ (1++3,V3-1) (b) A++3,4V3+1)
© (Q-+3,v3-1) d) (1-+3,V3+1)

7. Two sides of a rhombus ABCD are parallel to lines y = x + 2and y =7x + 3. If the diagonals of
the rhombus intersect at point (1, 2) and the vertex A is on the y-axis is, then the possible

coordinates of A are:

@ (o, g) ®) (©,0) © (,5) @ (©,3)

8. The equation of the sides of the triangle having (3, —1) as a vertex and x -4y + 10 = 0 and
6x + 10y — 59 = 0 as angle bisector and as median respectively drawn from different vertices,

are :
(@ 6x+7y-13=0 (b) 2x+9y-65=0
() 18x+13y-41=0 (d 6x-7y-25=0

9. A(1,3) and C (5, 1) are two opposite vertices of a rectangle ABCD. If the slope of BD is 2, then the
coordinates of B can be :
(@) (4,4) ®) G,4)
() (2,0) d 1,0
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10. All the points lying inside the triangle formed by the points (1, 3), (5, 6), and (-1, 2) satisfy:

(@) 3x+2y >0 (b) 2x+y+120
(© -2x+1120 (d) 2x+3y-1220

11. The slope of a median, drawn from the vertex A of the triangle ABC is —2. The co-ordinates of
vertices B and C are respectively (-1, 3) and (3, 5). If the area of the triangle be 5 square units,
then possible distance of vertex A from the origin is/are.
@ 6 ) 4 © 2V2 @ 342

12. The points A(0, 0), B(cos o, sin o) and C (cosf, sin p) are the vertices of a right angled triangle if:

(a) sin(_“‘ﬁ)=i {a__‘ﬁJ=——1—
= 7 (b) co 2 N
(© cos(—u—ﬁ)=i i (——G—B)=——1—
s 7 (d) sin 3 2
W ! Answers |
1. (a, b) 2.| (a,cd) 3. (a,b) 4. (a, ) (b, d) 6 b, 0
. . bu ] \d ] .
7.| (ab) 8 bod | 9 @< |10.(ab,cd) @ |12 (b9
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Straight lines
Q Exercise-3 : Comprehension Type Problems ,;/ ; M

Paragraph for Question Nos. 1 to 2

The equations of the sides AB and CA of a AABC are x + 2y =0and x -y = 3 respectively.
Given a fixed point P(2, 3),

1. Let the equation of BC is x + py = q. Then the value of ( p + q)if P be the centroid of the A ABC is:

(@) 14 (b) -14 (c) 22 (d) -22
2. If P be the orthocentre of A ABC then equation of side BC is :
(@ y+5=0 b) y-5=0 () Sy+1=0 (d S5y-1=0

Paragraph for Question Nos. 3 to 4

Consider a triangle ABC with vertex A (2,-4).The internal bisectors of the angles Band C are
x+y=2and x-3y =6 respectively. Let the two bisectors meet at I.

3. If (a, b) is incentre of the triangle ABC then (a + b) has the value equal to :
(@ 1 (b) 2 (© 3 d) 4

4. If (xy, ¥y ) and (x,, y ») are the co-ordinates of the point B and C respectively, then the value of
(xyx3 +y,y2)isequalto:
(@ 4 () 5 () 6 d 8

| Answers | B

B
L@ 2@ 3. |m| 4@
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g Exercise-4 : Matching Type Problems

1.
Column- Column-l ]
(A) |If a,b,c are in AP, then lines ax+by +c =0 are| (P) Ch=7)
concurrent at:
(B) | Apoint on the line x + y = 4 which lies at a unit distance| (Q) (-7,11)
from the line 4x + 3y =10is :
(C) | Orthocentre of triangle made by lines x+y =1, | (R) 1,-2)
X-y+3=0,2x+y=7is
(D) | Two vertice of a triangle are (5, -1) and (-2, 3). If| (S) -1,2)
orthocentre is the origin then coordinates of the third
vertex are
(T) (0, 0)
2.
Columndii/ 4 i i o Column-l
A ntl( n P
) If Z[Z kG.q J = 30, then n is equal to () 1
r=1 \k=1
(B) | The number of integral values of g for which| (Q) 4
atmost one member of the family of lines given by
A+20)x+(1-MDy+2+4r=0 (A is real
parameter) is tangent to the circle
x2 +y2 +4gc+18x+17y +4g% =0can be
(C) |Number of solutions of the equation| (R) 7
sin 9x + sin 5x + 2sin? x = 1 in interval (0, ) is
(D) |If the roots of the equation x2+ax+b=0 | (S) 10
(a,b eR) are tan65° and tan70°, then (a +b)
equals.
3. )
Column-I , ; " Column-L_,J
(A) | Exact value of cos40°(1-2sin10°) = P) 1
4




,sjfraightlines ' A R -

—

(B) |Value of A for which lines are concurrent Q) L
x+y+1=0,3x+2ky+4=0,x+y—3x=0can 2
be

4 (€) | Points (k,2-2K),(~k +1,2k) and (~4—k, 6 2k) (R) g
are collinear then sum of all possible real values of 2
‘k’is
o 1
(D) Value of ZSink Bl i : 2
6
k=3

1.,A->R;B>Q;C—>S;D—>P
2./A>Q; B>R, C—>S; D-P

3..A>Q; B»R; C—oS; D-oP
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@ Exercise-5 : Subjective Type Problems.

1. If the area of the quadrilateral ABCD whose vertices are A(1, 1), B(7, —3), C(12 2)and D(7, 21)
is A. Find the sum of the digits of A.

2. The equation of a line through the mid-point of the sides AB and AD of rhombus ABCD, whose
one diagonal is 3x -4y + 5 = 0 and one vertex is A(3, 1) is ax + by + ¢ = 0. Find the absolute
value of (a + b + c) where q, b, ¢ are integers expressed in lowest form.

3. If the point (o, *)lies on or inside the triangle formed by lines x%y + xy 2~ 2xy =0, then the
largest value of o is.

4. The minimum value of [(x; —x5)2 + (12 —+/1 - x2 —+/4x,)2]"/? for all permissible values of x;

and x, is equal to avb —c where a, b, ¢ €N, then find the value of a+ b —c.

5. The number of lines that can be drawn passing through point (2, 3) so that its perpendicular
distance from (-1, 6) is equal to 6 is :

6. The graph of x* = x%y? is a union of n different lines, then the value of n is.

7. The orthocentre of triangle formed by lines x + y -1 =0, 2x+ y —1 = 0and y = Qis (h, k), then
1

K2

8. Find the integral value of a for which the point (-2, a) lies in the interior of the triangle formed
by the lines y = x, y =-xand 2x+ 3y =6.

9. Let A = (-1, 0), B = (3, 0) and PQ be any line passing through (4, 1). The range of the slope of
PQ for which there are two points on PQ at which AB subtends a right angle is (A, A,), then
5(M +Ap)is equal to.

10. Given that the three points where the curve y = bx? - 2intersects the x-axis and y-axis form an
equilateral triangle. Find the value of 2b.

i | Answers|]
1.| 6 2.| 1 3. 1 4. 8 5. o - P
8. 3 9, 6 10 5
QQa

Chapter 18 - Circle
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@ Exercise-1 : Single Choice Problems " Ay

1.

. Let P,Q, R, S be the fe

The locus of mid-points of the chords of the circle x2 — 2x + y 2 — 2y + 1 = 0 which are of unit

length is :

(a) (x—1)2+(y-1)2=% ) (x-D*+(-1D%=2
© (x—1)2+(y—1)2=‘l1 ) (x—1)2+(y—1)2=§

. The length of a common internal tangent to two circles is 5 and a common external tangent is

15, then the product of the radii of the two circles is :
(@) 25 (b) 50 () 75 (d) 30

. A circle with center (2, 2) touches the coordinate axes and a straight line AB where A and B lie

on positive direction of coordinate axes such that the circle lies between origin and the line AB.
If O be the origin then the locus of circumcenter of AOAB will be:

@@ xy=x+y+yx>+y? b) x=x+y-yx*+y?
(©) xy+x+y=\/x2+y2 @ x+x+y+yx?+y?=0

. Length of chord of contact of point (4, 4) with respect to the circle x2 + y % = 2x =2y -7 = 0 is:

3
3 ®) 32 © 3 @ 6
w5

et of the perpendiculars drawn from a point (1, 1) upon the lines

x+4y =12; x-4y +4=0 and their angle bisectors respectively; then equation of the circle
which passes throughQ, R, S is:
(@) x2+y%2-5x+3y-6=0

() x2+y%-5x-3y-6=0

(b) x2+y2—5x—3y+6=0
(d) None of these
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6.

7.

From a point ‘P’ on the line 2x + y + 4 = 0; which is nearest to the circle x*ry® =12y + 350,
tangents are drawn to given circle. The area of quadrilateral PACB (where ‘C" is the center of
circle and PA & PB are the tangents.) is :

) 8 ®) V110 © 19 (d) None of these

The line 2x - y +1 = Ois tangent to the circle at the point (2, 5) and the centre of the circles lies
on x — 2y = 4. The radius of the circle is:

@ 3V5 (b) 53

© 2J5 @ 5V2

8. If A(cosa, sina), B(sina, —cosa), C(1, 2) are the vertices of a triangle, then as a varies the

9.

10.

11.

locus of centroid of the AABC is a circle whose radius is :

22 4 2 d \/g

Tangents drawn to circle (x —1)® + (y —1)2 = 5at point P meets the line 2x +y + 6 =0atQon

the x-axis. Length PQ is equal to :

@ V12 ) V10 © 4 @ 15

ABCDis square in which A lies on positive y-axis and Blies on the positive x-axis. If D is the point

(12 17), then co-ordinate of C is :

(@ 7,12 () 17,5) (© @a7,16) (d) @s5,3)

Statement-1: The lines y =mx+1-m for all values of m is a normal to the circle

x2+y2-2x-2y=0.

Statement-2: The line L passes through the centre of the circle.

(a) Statement-1 is true, statement-2 is true and statement-2 is correct explanation for
statement-1.

(b) Statement-1 is true, statement-2 is true and statement-2 is not the correct explanation for
statement-1.

(c¢) Statement-1 is true, statement-2 is false.

(d) Statement-1 is false, statement-2 is true.

12. A(1, 0) and B(0, 1) are two fixed points on the circle x? + y2 =1, is a variable point on this

13.

circle. As C moves, the locus of the orthocentre of the triangle ABC is -

(@ x*+y%-2x-2y+1=0 ® #y2-x-y 0

© x2+y?=4 (d) x2+y2+2x-2y+1=0

Fquau‘on of a circle passing through (1, 2) and (2, 1) and for which line x + y = 2is a diameter ;
1S :

(@) x?+y%+2x+2y-11=0 B 2 ayte2r oy it

© x*+y%-2x-2y+1=0 (d) None of these
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14.

15.

16.

17.

18.

19.

20.

21.

22.

The area of an equilateral triangle inscribed in a circle of radius 4 cm, is :

(a) 12 cm? ' b) 93 em?

(© 8/3cm? (d) 12V3 cm?

Let all the points on the curve x? + y2 -10x = 0 are reflected about the line y =x+ 3. The

locus of the reflected points is in the form x2 + y2% +gx+ fy +¢ =0.The value of (g + f +¢)is
equal to :

(a) 28 (b) -28 (c) 38 (d) -38
The shortest distance from the line 3x + 4y = 25to the circle x2 + yz = 6x — 8y is equal to:
(@ 7/5 (b) 9/5 (© 11/5 (d 32%5

In the xy-plane, the length of the shortest path from (0, 0) to (12, 16) that does not go inside
the circle (x - 6)% + (y —8)2 = 25is:

(a) 10V3 (b) 10V5
(© 10J§+5—;‘ (d) 10+ 5n

A circle is inscribed in an equilateral triangle with side lengths 6 unit. Another circle is drawn
inside the triangle (but outside the first circle), tangent to the first circle and two of the sides of
the triangle. The radius of the smaller circle is:

(@ 1/43 (b) 2/3

(@ 1/2 @ 1

The equation of the tangent to the circle x2 + y 2 — 4x = 0 which is perpendicular to the normal
drawn through the origin can be :

@ x=1 (b) x=2 (© x+y=2 d x=4

The equation of the line parallel to the line 3x + 4y = 0 and touching the circle x2+y2=9in

the first quadrant is :
(a) 3x+4y =15 (b) 3x+4y =45
() 3x+4y =9 (d) 3x+4y =12

The centres of the three circles x*+y2-10x+9=0, x*+y2-6x+2y+1=0,
x? +y2 -9x—-4y+2=0

(a) lie on the straight line x -2y =5 (b) lie on circle x? + y% = 25

(©) do not lie on straight line (d) lieoncircle x2 +y2 + x+ y-17=0

The equation of the diameter of the circle x2 +y?% + 2x -4y = 4that is parallel to 3x + Sy =4
is:

(@ 3x+5y=-7 (b) 3x+5y =7

() 3x+5y =9 (d) 3x+5y=1
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23.

24,

25.

26.

27.

28.

29.

30.

Advanced f’rablems in Mathematlcs for .I,i
There are two circles passing through points A(-1, 2) and B(2, 3) having radius /5. Then the
length of intercept on x-axis of the circle intersecting x-axis is :
@ 2 ® 3 © 4 s
A square OABC is formed by line pairs xy =0and xy +1=x+Y where'O'is the origin. A c1r?lr;
with centre C, inside the square is drawn to touch the line pair xy = 0and anothe‘r Clrdf: With
centre C and radius twice that of C, , is drawn to touch the circleC; and the other line pair. The
radius of the circle with centre C, is:

V2 22
(a) —=2= .. N/ O
V32 +1) ®) 3(W2+1)
V2 J2+1
() ———
€ 3/2+1) @ 32

The equation of the circle circumscribing the triangle formed by the points (3, 4), (1, 4) and
(3, 2)is:

(@) 8x?+8y2-16x-13y =0 ®) x2+y?-4x-8y+19=0

(© x*+y%-4x-6y+11=0 (d) x*+y%-6x-6y+17=0

The equation of the tangent to circle x? + y 2 + 2gx + 2fy = O at the origin is :

(@ fx+gy=0 (b) gx+fy=0 () x=0 d y=0

The line y = x is tangent at (0, 0) to a circle of radius 1. The centre of the circle is :
; 11 1 1 g 1 1 1 1

(@ elther(—z, 5) or (E’ _EJ (b) either (E, EJ or (—E, _E)

© either(%, -%J or[—%, %J () either (L, 0) or (-1, 0)

The circles x + y? + 6x+ 6y =0and x? + y%2 -12x-12y =0:
(a) cut orthogonally (b) touch each other internally
(c) intersect in two points (d) touch each other externally
In a right triangle ABC, right angled at A, on the leg AC as diameter, a semicircle is described.
The chord joining A with the point of intersection D of the hypotenuse and the semicircle, then
the length AC equals to:
; AB- AD

) =D ®)

AB? + AD? AB+ AD

AB-AD

(¢) VAB-AD (d

VAB? _ Ap2
Radical centre of the circles drawn on the sides as a diameter of trian
3x-4y +6=0,x-y+2=0and 4x+3y —17 =0is :

gle formed by the lines
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31. Statement-1: A circle can be inscribed in a quadrilateral whose sides are 3x -4y =0,
3x-4y =53x+4y =0and 3x+ 4y =7.
Statement-2: A circle can be inscribed in a parallelogram if and only if it is a rhombus.

(a) Statement-1 is true, statement-2 is true and statement-2 is correct explanation for
statement-1.

(b) Statement-1 is true, statement-2 is true and statement-2 is not the correct explanation for
statement-1.

(c) Statement-1 is true, statement-2 is false.
(d) Statement-1 is false, statement-2 is true. ,

32. If x = 3is the chord of contact of the circle x? + y 2 = 81, then the equation of the corresponding
pair of tangents, is:

(@) x®-8y2+54x+729=0 (b) x2-8y2-54x+729=0
(©) x*>-8y%-54x-729=0 (d) x?-8y2?=729
33. The shortest distance from the line 3x + 4y = 25 to the circle x? + y 2 = 6x — 8y is equal to :
7 9 11 7
(@ - b) = = d) =
3 (b) - © 5 (d) 5

34. The circle with equation x? + y? =1 intersects the line y =7x + 5 at two distinct points A and
B.Let C be the point at which the positive x-axis intersects the circle. The angle ACB s :

@) tan'lg (b) cot™! (~1) @ “en11 @ cot'lg

35. The abscissae of two points A and B are the roots of the equation x2 + 2ax —b? = 0 and their
ordinates are the roots of the equation x%+ 2px —q2 = 0. The radius of the circle with AB as
diameter is ::

(a) \/a2+b2+p2+q2 () ya*+p?
(© b%+q? () Ja?+b%+p2+1

36. Let C be the circle of radius unity centred at the origin. If two positive numbers x; and x, are
such that the line passing through (x;,-1) and (x5, 1) is tangent to C then:

@ xx;=1 (b) xxy=-1
(© x +x5=1 (d 4xqx; =1

37. A circle bisects the circumference of the circle x2 +y?+2y —3=0 and touches the line x = y
at the point (1, 1). Its radius is :

3 2 © 42 @ 3v2
(a) = b) 5

38. The distance between the chords of contact of tangents to the circle x* + y 2 + 2gx + 2fy + ¢ = 0
from the origin and the point (g, f) is:
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39.

40.

41.

42.

43.

45.

2 2 _
(a) \/g2+f2 (b) _g_@

2

@ $£4f2-c I s i
2|g%+ f2 2Jg? + f*

If the tangents AP and AQ are drawn from the point A(3,-1) to the circle
il y 2 B4 2y =7 = 0and C is the centre of circle, then the area of quadrilateral APCQis :
(@ 9 ) 4 (© 2 (d) non-existent
Number of integral value(s) of k for which no tangent can be drawn from the point (k, k+ 2)to
the circle x% + y? = 4is :

(@ o ) 1 (© 2 (d 3

If the length of the normal for each point on a curve is equal to the radius vector, then the curve :
(a) is a circle passing through origin

(b) is a circle having centre at origin and radius > 0

(c) is a circle having centre on x-axis and touching y-axis

(d) is a circle having centre on y-axis and touching x-axis

A circle of radius unity is centred at origin. Two particles start moving at the same time from the
point (1, 0) and move around the circle in opposite direction. One of the particle moves counter
clockwise with constant speed v and the other moves clockwise with constant speed 3v. After
leaving (1, 0), the two particles meet first at a point B and continue until they meet next at point
Q. The coordinates of the point Q are:

(@ (1,0) ®) (O, 1)
(© (0,-1 (d (1,0

A variable circle is drawn to touch the x-axis at the origin. The locus of the pole of the straight
line Ix + my + n = O w.r.t the variable circle has the equation:

@@ x(my-n)-ly*>=0 ) x(my +n)-ly2 =0
(© x(my-n)+ly?=0 (d) none of these

. The minimum length of the chord of the circle x% + y2 4 25 + 2y -7 = 0 which is passing

through (1,0) is :
(a) 2 ) 4 © 2V2 @ 45
Three concentric circles of which the biggest is x2 + y2 = 1, have their radii in AP If the line

y =x+1 cuts all the circles in real and distinct points. The interva] in which the common
difference of the A.P will lie is:

1 1 2-42
(a) (O‘—J (b) (OW‘E] (© (O-T\/_} (d) none
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46.

47.

48.

49.

The locus of the point of intersection of the tangent to the circle x + y 2 = a?, which include an
angle of 45°is the curve (x? + y2)% = Aq2(x2 +y? —a?). The value of Ais:

(@ 2 (b) 4

( 8 (d) 16

Acircle touches the line y = xat point (4, 4) on it. The length of the chord on the line x + y = Ois
6v/2. Then one of the possible equation of the circle is :
@ x*+y*+x-y+30=0 (b) x?+y2+2x-18y+32=0
© x*+y%+2x+18y+32=0 (d) x2+y%-2x-22y+32=0
Point on the circle x% + y 2 — 2x + 4y — 4 = O which is nearest to the line y=2x4+11ds 2
6 3 6 3
(a) [1——,—2+—] : (b 1+—,—2-—J
VR "M ETVE
6 3
(© (1———,—2———) d) None of these
Jg Jg ( ) (o)

A foot of the normal from the point (4, 3) to a circle is (2, 1) and a diameter of the circle has the
equation 2x —y —2 = 0. Then the equation of the circle is:

(@ x2+y2-4y+2=0 M) x*+y%-4y+1=0
© x2+y2-2x-1=0 d x*+y%-2x+1=0
50. If(a,%} (b, %} (c,%)and (d, %)are four distinct points on a circle of radius 4 units then, abcd is
equal to:
(@ 4 (b) 1/4 (0 1 (@ 16
.. | Answers |
i@ | 2./®)| 3./@| 4.((B| 5. /) 6./ 7./(@| 8./(d)| 9.[(a)]10.|(b)
11| (a) | 12.{(a) | 13.[ (@ | 14.[(d) | 15.| (O | 16.[ (@) | 17.|(c)| 18.|(a) | 19.](d) | 20.| (a)
21.| (c) | 22.|(b) | 23.|(c) | 24.[(c) [ 25.[(c)| 26.|(b) | 27.|(c)| 28.|(d)| 29.|(d)| 30.|(d)
31| (d) | 32.|(b)| 33.|(d)| 34.[(c) | 35.{(a)| 36.|(a)| 37.|(b)| 38.|(c) | 39.|(d)|40.|(b)
L4L| (b) | 42./(d)| 43.|(a) | 44.|(b)| 45.|(0) | 46.| ()| 47.|(D)| 48.| @) | 49.| () | 50. (0)
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W _Exercise-2 : One or More than One Answer is/are Correct -~ J- rl

1. Number of circle touching both the axes and the line x + y = 4is greater than or equal to :
(@ 1 () 2
(© 3 d 4
2. Which of the following is/are true ?
The circles x? + y2 —6x -6y + 9 = 0 and x2 +y2 + 6x + 6y + 9 =0are such that :
(2) They do not intersect
(b) They touch each other
(c) Their exterior common tangents are parallel

(d) Their interior common tangents are perpendicular
3. Let ‘o’ be a variable parameter, then the length of the chord of the curve :
(x=sin™ a)(x-cos™? &) + (y -sin"! a)(y +cos™ @) =0

along the line x = 2 can not be equal to :

s T hid s
(@) 3 (b) € © P (d) >

4. If the point (1, 4) lies inside the circle x% + y2 - 6x — 10y + p = 0and the circle does not touch
or intersect the coordinate axes, then which of the following must be correct :
(@ p<29 (b) p>25
(©) p>27 (d p<27

5. The equation of a circle §; = 0 is x% + y? = 4, locus of the intersection of orthogonal tangents

to the circle is the curve C, and the locus of the intersection of perpendicular tangents to the
curve C, is the curve C,, then :

(@) C,isacircle
(b) C,, C, are circles having different centres
(¢) C;, C, are circles having same centres
(d) area enclosed betweenC; andC, is 8n
6. If two distinct chords drawn from the point (p, q) on the circle x2 + y2=px+ @ (where
pq # 0) are bisected by the x-axis, then :
@ p?=¢* (b) p%>q?
(© p?<8q? d) p?>8q2
7.1 a=max{(x+2)?+(-3? and b=min{(x+2)%+(y -3)2} where H—
x? +y2 +8x-10y —40 =0, then :

(@ a+b=18 ®) a+b=178 () a-b=42  (d) a-b=722
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8. The locus of points of intersection of the tangents to x2 + y > = a at the extremeties of a chord
of circle x2 + y2 = a® which touches the circle x2 + y? -2ax =0is/are :
@ y*=a(a-2x) ®) x*=aa-2y)
© x*+y?=(x-a)? @ x2+y?=(y-a)?

9. A circle passes through the points (-1,1), (0,6) and (5,5). The point(s) on this circle, the
tangent(s) at which is/are parallel to the straight line joining the origin to its centre is/are
(@ -5 (®) 1) (©) (-5-1) (d (-1,5)
10. A square is inscribed in the circle x2 + y? - 2x + 4y —93 = 0 with the sides parallel to the
co-ordinate axes. The co-ordinate of the vertices are :

(@ (85 (®) (89) (©) (-6,5) @ -6-9

| Answers | N

1.| (a, b,c,d) 2.| (a,c d) 3.| (a,b,c) | 4. (ab) 5. (a,c,d) | 6.] (b d) |
7. (b, d) 8. (a0 9. (b,d) [10.| (a,c) |
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@ Exercise-3 : Comprehension Type Problems A . SN

Paragraph for Question Nos. 1 to 3

Let each of the circles,
S =x2+y2+4y-1=0, Symx?+y?+6x+y+8=0,
Ss=x?+y%_-4x-4y-37=0
touches the other two. Let By, P,, P, be the points of contact of S; and 53, 52 and S3, 53 and §;
respectively and Cy, C,, C5 be the centres of S, S5, S3 respectively.

1. The co-ordinates of B are :

@ (2,-1) ®) (2,1 (© (2,1 @ (-2,-1)
2. The ratio _2r¢2 (AR P,P3) . :
e ratio SEE AL CCo 4C.C.Ca) is equal to
(@ 3:2 () 2:5 (¢) 5:3 (d 2:3
3. P, and P; are image of each other with respect to line :
(@ y=x+1 ®) y=-x (© y=x d y=—x+2

Paragraph for Question Nos. 4 to 6
Let A(3, 7) and B(6, 5) are two points. C : x2 + y? —4x — 6y —3 = 0is a circle.

4. The chords in which the circle C cuts the members of the family S of circle passing through A
and B are concurrent at :

23 2
@ (2 3) ) (2, ?J © (3, —23-) @ 3,2
5. Equation of the member of the family of circles S that bisects the circumference of C is :
(@ x*+y*-5x-1=0 b x2+y%2-5x+6y-1=0
(© x*+y?-5x-6y-1=0 ) x*+y?+5x-6y-1=0

6. IfO is the origin and P is the center of C, then absolute value of difference of the squares of the
lengths of the tangents from A and B to the circle C is equal to :

(@) (AB)? (b) (oP)* @ [(APY2-(BP)Y| (d) (AP)2 + (BP)>
Paragraph for Question Nos. 7 to 8

Let the diameter of a subset S of the plane be defined as the maximum of the distance
between arbitrary pairs of points of S.

7. Let S ={(x,y):(y —x) <0, x+y 20,x2+y2S2},thenthediameterofSis;
(@ 2 () 4 © V2 @ 243
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g.Let S={06¥):(5-1x-y10+2J5 y 20, (/5-1) x+v10+12J5 y 20, x2+y? <9

then the diameter of S is :

(a) %(JE -1) () 3(/5-1) (© 3v2 (d 3

Paragraph for Question Nos. 9 to 10

Let L, L, and L3 be the lengths of tangents drawn from a point P to the circles x2+y?=4,
x2 +y2 —4x =0and x2 +y2 —4y = Orespectively. IfL;‘ =L§ L:23 + 16 then the locus of P are
 the curves, C; (a straight line) and C,, (a circle).

9. Circum centre of the triangle formed by C; and two other lines which are at angle of 45° with C;
and tangent to C, is :
@ (L1 ®) 0 © -1-1) @ (22
10. If S;, S, and S; are three circles congruent to C, and touch both C; and C; then the area of
triangle formed by joining centres of the circles S;, S, and Sj is (in square units)
(@) 2 () 4 () 8 (d) 16

L@| 2| 3| 40 5[] 6 (© 7./@| 8. (| 9. ()| 10.|(c)
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¥ Exercise-4 : Matching Type Problems

1.

Column-|

A)

(B)

(©)

(D)

The triangle PQR is inscribed in the circle x% + y 22169
If Q(5, 12) and R(-12, 5) then ZQPR is

The angle between the lines joining the origin to the
points of intersection of the line 4x + 3y = 24 with circle
(x-3)2+(y-49*=25

Two parallel tangents drawn to given circle are cut by a
third tangent. The angle subtended by the portion of]
third tangent between the given tangents at the centre is

A chord is drawn joining the point of contact of tangents
drawn from a point P to the circle. If the chord subtends
an angle n/ 2 at the centre then the angle included
between the tangents at P is

Q

(R)

(s)

(T)

n/3

n/2

Column-|

. Column-ll

(Aa)

(B)

©)

(D)

A ray of light coming from the point (1, 2) is reflected at
a point A on the x-axis then passes through the point
(5, 3). The coordinates of the point A are :

The equation of three sides of triangle ABC are x + y =3,
x-y=>5 and 3x+y=4 Considering the sides as
diameter, three circles S;, S, S3 are drawn whose
radical centre is at :
If the straight line x -2y +1=0 intersects the circle
x2 + y? =25 at the points P and Q, then the coordinate
of the point of intersection of tangents drawn at P and Q|
to the circle is
The equation of three sides of a triangle are
4x+3y+9=0 2x+3=0and 3y -4=0. The circum
centre of the triangle is :

(M

(P)

Q

(R)

(s)

(3]

(4) e 1)

(=25, 50)

(2.

(-1, 2)

293

AN | Answers |

[A>Q;B>S;CH>S;D> S
‘3 P;B5>Q;CoR;D>S
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W Exercise-5 : Subjective Type Problems L\ L

1. Tangents are drawn to circle x? + y2 =1 at its intersection points (distinct) with the circle
x*+y% +(A=3)x + (21 +2)y + 2= 0. The locus of intersection of tangents is a straight line,
then the slope of that straight line is.

2. The radlcal centre of the three circles is at the origin. The equations of the two of the circles are
x*+y? =1and x? +y? 4+ 4x+ 4y —1=0. If the third circle passes through the points (1, 1)

and (-2, 1); and its radius can be expressed in the form of B, where p and q are relatively prime
q

Positive integers. Find the value of (p + q).

3. LetS ={(x, y)|x, ¥ €R, x* + y2 —10x + 16 = 0}. The largest value of%canbe put in the form
% where m, n are relatively prime natural numbers, then m? + n? =

4. In the above problem, the complete range of the expression x? + y 2 — 26x + 12y + 210 is[a, b],
then b -2a =

5. If the lme y = 2 x is tangent to the circle S at the point P(1, 1) and circle S is orthogonal to the
circle x? + y% + 2x + 2y —2 =0, then find the length of tangent drawn from the point (2, 2) to
circle S.

6. Two circles having radiir; and r, passing through vertex A of a triangle ABC. One of the circle
touches the side BC at B and other circle touches the side BC atC. Ifa=5and A = 303 find

Nhr; -
7. Acircle S of radius ‘@’ is the director circle of another circle S, . Sy is the director circle of S, and
so on. If the sum of radius of §, S, S5, S3 .... circlesis ‘2’ and a = (k —/k k), then the value of kis

8. If  and r, be the maximum and minimum radlus of the circle which pass through the point
(4, 3) and touch the circle x%+ y = 49, then 2 = is......
2
9. Let C be the circle x% + y2 — 4x — 4y —1 = 0. The number of points common to C and the sides
of the rectangle determined by the lines x =2, x =5, y =-1and Y =51is P then find P.

. Two congruent circles with centres at (2, 3) and (5, 6) intersects at right angle; find the radius
of the circle.

11. The sum of abscissa and ordinate of a point on the circle x2 + y?

=4x + 2y —20 = O which is
3. .
nearest to [2,5) is:

12. AB is any chord of the circle x? +y2 —-6x -8y -11 = Owhich subtends an angle B 1,2 If

locus of midpoint of ABis a circle x? + y 2 - 2ax - 2by —¢ = 0; then find the value of (a + b + ¢*
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18. If circles x? + y > = c with radius 3 and x2 + y 2 + ax + by + ¢ = Owith radius v/6 intersect at
two points A and B. If length of AB = +/I. Find L

Chapter 19 - Parabola
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Exercise-1 : Single Choice Problems

. Let PQ be the latus rectum of the parabola _y2 = 4x with vertex A. Minimum length of the
projection of PQ on a tangent drawn in portion of parabola PAQ is :
(@ 2 (b) 4
© 2V3 @ 2v2
2. A normal is drawn to the parabola y? = 9x at the point P(4, 6). A circle is described on SP as
diameter; where S is the focus. The length of the intercept made by the circle on the normal at
point Pis : '

17 15
a) — — c) 4 @ 5
(a) 2 () 7 ©
. A trapezium is inscribed in the parabola y % = 4x, such that its diagonal pass through the point
(1, 0) and each has length % If the area of the trapezium be P, then 4P is equal to :

(a) 70 (b)) 71 (c) 80 (d) 75
. The length of normal chord of parabola y 22 4x, which subtends an angle of 90° at the vertex s

(a) 643 (b) 742 (© 82 ) 943
. If b and c are the lengths of the segments of any focal chord of a parabola 2 = 4ax. Then the
length of semi-latus rectum is :

bc 2bc
SR b)) =l
@) b+c ®) b+c
© ”—;—C d) be

. The length of the shortest path that begins at the point (-1, 1), touches the x-axis and then ends
at a point on the parabola (x -y) =2x+y-4),is:

(a) 3«,/5 (b) 5 (0 4\56 (d) 13
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7. If the normals at three points P, Q, R of the parabola y 2 = 4ax meet in a point O’ and S be its

focus, then|SP|-|SQ| - |SR|is equal to :
3

@ = ®) a?(so0")
(© a(s0")* (d) None of these
8. Let Pand Q are points on the parabola y 2 = 4ax with vertex O, such that OP is perpendicular to
4/3_4/3
0Q and have lengths r; and r, respectively, then the value of 1. . is:
r1?/3 " r22/3
(@) 16a° ®) a2 (© 4a (d) None of these
9. Length of the shortest chord of the parabola y 2 = 4x + 8 which belongs to the family of lines
A+)y+A-1Dx+21-1)=0,is:
(@ 6 (®) 5 () 8 @@ 2
10. If locus of mid-point of any normal chord of the parabola :
2
y? =4xis x—a=—+y—-;
y? ¢

11.

12.

13.

14

15.

wherea, b, c e N, then (a+ b +c)equalsto:

@ 5 (b) 8 (© 10 (d) None of these

Let tangents at Pand Q to curve y 2 — 4x — 2y + 5 = 0 intersect atT. If (2, 1)is a point such that
(SP)(SQ) = 16, then the length ST is equal to :

(a 3 @®) 4 (© 5 (d) None of these
Abscissa of two points P and Q on parabola y 2 _ 8xare roots of equation x2 —17x+11 = 0. Let

Tangents at P and Q meet at point T, then distance of T from the focus of parabola is :

@ 7 () 6 (© 5 d 4

If Ax + By = 1is a normal to the curve ay = x2, then :

(a) 4A2%(1-aB)=aB’ ) 4A%(2+aB)=aB?

(©) 4A%(1+aB)+aB®=0 (d) 2A4%(2-aB) =aB®

The equation of a curve which passes through the point (3, 1), such that the segment of any
tangent between the point of tangency and the x-axis is bisected at its point of intersection with
y-axis, is :

(@ x=3y2 ®) x*=9y © x=y2+2 ) 2x=3y%+3

The parabolay =4- x2 has vertex P. It intersects x-axis at A and B. If the parabola is translated
from its initial position to a new position by moving its vertex along the line y = x + 4, so that it
intersects x-axis at B and C, then abscissa of C will be :

(@ 3 (®) 4 (© 6 (d) 8
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i itive x-axis
16. A focal chord for parabola y 2 = 8(x + 2) is inclined at an angle of 60° with pos and

17.

18.

; intersects
intersects the parabola at P and Q. Let perpendicular bisector of the chord PQ the
x-axis at R ; then the distance of R from focus is :

@) g b) # © 13§ d 83
The Director circle of the parabola (y-2)?=16(x+7) touches the circle

(x-1D?+( + 1% =r? thenris equal to :

(@ 10 (b) 11 (© 12 (d) None of. these.

The chord of contact of a point A(x 4, y 4 ) of y 2 = 4x passes through (3, 1) and point A lies on
x?+y2? =52 Then:

(8) 5x3 +24x, +11=0 (b) 13x% +8x4 -21=0

(©) 5x% +24x, +61=0 (d) 13x2 +21x, -31=0




1. PQ is a double ordinate of the parabola y 2 = 4ax. If the normal at P intersect the line passing
through Q and parallel to x-axis at G; then locus of G is a parabola with :
(a) vertex at (4q, 0) (b) focus at (5a, 0)

(c) directrix as the line x-3a =0 (d) length of latus rectum equal to 4a

B oo
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@ Exercise-3 : Comprehension Type Problems

Paragraph for Question Nos. 1 to 3

Consider the following lines :

Li:x-y-1=0

Ly:x+y-5=0

Ly :y-4=0 :
Let Iy is axis to a parabola, L, is tangent at the vertex to this parabola and L3 is another
tangent to this parabola at some point P. :
Let ‘C’ be the circle circumscribing the triangle formed by tangent and normal at point P and

axis of parabola. The tangent and normals at the extremities of latus rectum of this parabola:
forms a quadrilateral ABCD.

1. The equation of the circle ‘C’ is :

(€))] x2+y2—2x—31=0 (b) x2+y2—2y—31=0
(© x2+y%2-2x-2y-31=0 d x®+y%?+2x+2y =31
2. The given parabola is equal to which of the following parabola ?
(@ y?=16/2x ) x?=-4J2y
© y?=—2x @ y*=8/2x
3. The area of the quadrilateral ABCD is :
(@) 16 (b) 8 () 64 d) 32
G | Answers|
P

1./ @@ | 2./(d)| 3.|() I
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Q_Exercise% : Matching Type Probiems

1.

7 e

| Answers |

f

4

{4
‘

Column-| Column-ll
) 2 A2
(A) | The equation of tangent to the ellipse —;c—s + )1'_6_ =1which (P) 2
cuts off equal intercepts on axes is x — y =awhere | a|
equal to
(B) T};e normal y =mx-2am-am? to the parabola| (Q) V3
Y © = 4axsubtends aright angle at the vertex if| m | equal
to
(C) | The equation of the common tangent to parabola (R) V8
y? =4xand x? = 4yisx+y + % =0, then kis equal to
(D) | An equation of common tangent to parabola y? =8x| (S) V41
and the hyperbola 3x2 -y2 =3 is 4x-2y +L =0,
V2
then k is equal to
(T) 2
Yo o Column-l Column-il
(A) | Area of APQR is equal to P) 2
(B) | Radius of circumcircle of APQR is equal to Q) S
2
(C) | Distance of the vertex from the centroid of APQR is equal| (R) 3
to 2
(D) | Distance of the centroid from the circumcentre of APQR| (S) 2
is equal to 3
(M 1
6

y
ir

\'/

ll
2.

A->S;B>P;C—>Q;D->R

A-P;B-5Q;C-»S5D->T
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@ Exercise-5 : Subjective Type Problems’

1. Points A and Blie on the parabola y = 2x2 + 4x — 2, such that origin is the mid-point of the line
segment AB. If I’ be the length of the line segment AB, then find the unit digit of 1%,
2. For the parabola y = -x2, leta < 0and b > 0; P(a, —a?) and Q(b, —b?). Let M be the mid-point

of PQ and R be the point of intersection of the vertical line through M, with the parabola. If the
ratio of the area of the region bounded by the parabola and the line segment PQ to the area of

the triangle PQR be 2 ; where J.and p are relatively prime positive integers, then find the value
i

of(;.+p):

3. The chord AC of the parabOla yZ = 4ax subtends an angle Of 900 at pomts B and D on the
parabola. If points A, B,C and D are represented by (at?, 2at;), i =1, 2, 3, 4respectively, then

! il
find the value of,%;ﬁ' _
ity +t3

i l‘i 8 i 2. 7 3. 1 [

Chapter 20 - Ellipse
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Exercise-1 : Single Choice Problems

. 2,2
. If CF be the perpendicular from the centre C of the ellipse % + y—B- =1, on the tangent at any

point P and G is the point where the normal at P meets the major axis, then the value of (CF - PG)

equals to :
(@ 5 M) 6 () 8 (d) None of these

. . 2 2
. The minimum length of intercept on any tangent to the ellipse x? + % =1 cut by the circle

x2+y2=25is:

(a) 8 ® 9 (© 2 (@ 11
. The point on the ellipse x2 + 2y 2 = 6 whose distance from the line x + y =7 is minimum is :
(@ (2,3 ® 2,1 (© 1,0 (d) None of these

. If lines 2x + 3y =10 and 2x -3y =10 are tangents at the extremities of a latus rectum of an
ellipse; whose centre is origin, then the length of the latus rectum is :

110 98 100 120
- -— c) — d) —
) 27 L 27 ® 27 & 27
2,2
. The area bounded by the circle x2 + y? =a?and the ellipse x_z -+ i—z =1is equal to the area of
a
another ellipse having semi-axes :
(a) a+bandb (b) a-banda (c) aandb (d) None of these
2 2

. Iff, and F, are the feet of the perpendiculars from foci S and S, of the ellipse % + ){_6 =1on
the tangent at any point P of the ellipse, then :

(a) S]_Fi +SzF2 >2 (b) S]_Fl +52F2 >3 (C) SlFl +52F2 >6 (d) SlFl +SZF2 >8
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2

2 _ — .
sitive decreasin
. Consider the ellipse = Y =1, where f(x) is @ PO 8

+
fk?+2k+5) flk+11) o
function, then the value of k for which major axis coincides with x -axis is - e
@ ke(-7,-5  (®) ke(-5-3) () ke(-32) (d) None

- A
2 2 . 41 .
8. If area of the ellipse 31% + y_z = linscribed in a square of side length 542is A, then - equalsto:
b
(@) 12 (®) 10 (c) 8 @ 11 . b
9. Any chord of the conic x2 + y 2 + xy = 1 passing through origin is bisected at a point (P, q), then
(p+q+12)equalsto:
(@ 13 ®) 14 © 11 @ 12
10. Tangents are drawn from the point (4, 2) to the curve x%+9y? =9, the tangent of angle
between the tangents :
3 3
@ 3B b Y83 @ Y8 @ |37
5V17 10 5

ZEGEEETTT | Answers| T um

—

1.

@] 2 @] 3. |/M®| 4| S[B| 64| 7

—
© | 8| 9.]10.(
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Q Exercise-2 : Comprehension Type Problems o h

Paragraph for Question Nos. 1 to 2

An ellipse has semi-major axis of length 2 and semi-minor axis of length 1. It slides between

the co-ordinate axes in the first quadrant, while maintaining contact with both x-axls and
y-axis. '

1. The locus of the centre of ellipse is :

(@ x*+y%=3 ) x2+y%=5
© (x-22+(-12=5 @ (x-2%*+(-D*=3
2. The locus of the foci of the ellipse is :
(a) x2+y2+%+iz=15 ®) x2+y?etoL2/344
2 o2
x“ y xT Yy
2 2 1 1 2 2 1 1
(© x°+y ——2——2=2J§+4 d x*-y +———2=2~/§+4
x“ y x2* ¥

Paragraph for Question Nos. 3 to 5

A coplanar beam of light emerging from a point source have the equation
Ax-y+2(1+A)=0, VAeR ; the rays of the beam strike an elliptical surface and get
reflected inside the ellipse. The reflected rays form another convergent beam having the
equation ux —y + 2(1 -p) =0, V p eR. Further it is found that the foot of the perpendicular
from the point (2, 2) upon any tangent to the ellipse lies on the circle x2i y 2 4y -5=0

3. The eccentricity of the ellipse is equal to :
1 1 2 1
a) = (bY — @ - @ -
(@ 3 7 = 5
4. The area of the largest triangle that an incident ray and corresponding reflected ray can enclose
with the major axis of the ellipse is equal to :

(a) 4/5 ® V5
(©) 3J§ ()] 2‘/5
5. The least value of total distance travelled by an incident ray and the corresponding reflected ray
is equal to :
@ 6 (b) 3
© 5 @ 245

| Answers| T N

L[| 2./@| 3./ 4.[(d| 5./(@ j
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@ Exercise-3 : Matching Type Problems

1.
~ Columnd : Column-li
(A) | If the tangent to the ellipse x2 + 4y? =16 at the point| (P) 0
P(4cos¢ 2sing) is a normal to the circle
%2 432 -8x -4y =0thengmaybe
(B) | The eccentric angle(s) of a point on the ellipse| (Q) cos™! (_2)
x? +3y? = 6at a distance 2 units from the centre of the 3
ellipse is/are
(C) | The eccentric angle of point of intersection of the ellipse| (R) &
x2+4y2=4andtheparabolax2+1=yis 4
(D) | If the normal at the point P(v14 cos6, /5sin ) to the| (S) Sm
2 2 4
ellipse % + ZS—- =1 intersect it again at the point
Q(+/14 cos 26, /5 sin 20), then 8 is
(T) Ul
2

.~ | Answers |

1..A>P,R;B>R,5;C»>P;D>Q ’
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@ Exercise-4 : Sibjectve Type problems

2 2
1. For the ellipse X4 Y
9 4

=1.LetObe the centre and S and S’ be the foci. For any point P on the

ellipse the value of PS. PS'd? (where d is the distance of O from the tangent at P) is equal to

: 2,2
2. Number of perpendicular tangents that can be drawn on the ellipse X +2 —1from point
6,7)is
T lAnswers| i

1. 4 2. o

QaQa

Chapter 21 - Hyperbola
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@ _Exercise-1 : Single Choice Problems
1. The normal to curve xy = 4 at the point (1, 4) meets the curve again at :
@ (-4-1) O (—a, —%) © (-16, —}J @ (-1,-4)

2. Let PQ: 2x+y + 6 =0 is a chord of the curve x2 —4y2 = 4. Coordinates of the point R(a, B)
that satisfy o? + B2 -1 < 0; such that area of trianlge PQR is minimum,; are given by :

-2 1 -2 -1

£ o33
@ (% %) NG

2 1 2 -1

—, = (@D (—, —]
= (JE Js:J NN

. %
3. If y = mx +c be a tangent to hyperbola F —m =1, then least value of 16 m?

equals to:
(a) 0 ® 1 (c) 4 @ 9

y
: ' X .
4. Let the double ordinate PP’ of the hyperbola T _y? =11is produced both sides to meet

asymptotes of hyperbola in Q and Q'. The product (PQ)(PQ") is equal to :
(a) 3 () 4 (© 1 @ 5
5. If eccentricity of conjugate hyperbola of the given hyperbola :
Wa-D?+ (=22 -{(x-52+ (y -5)?| = 3
is e, then value of 8e'is :
(a) 12 () 14 () 17 d 10




2 2
6. Anormal to the hyperbola xT - yT = 1has equal intercepts on positive x and positive y-axes. If
2

2
this normal touches the ellipse x_2 + yb 1, then 3(a? + b?)is equal to :
a

—2 =
@ 5 (b) 25 (c) 16 (d) None of these
7. Locus of a point, whose chord of contact with respect to the circle x? + y 2 = 4 is a tangent to
the hyperbola xy =1is a/an :
(a) ellipse (b) circle
(c) hyperbola (d) parabola
2 2
8. Let the chord xcosa + y sina = p of the hyperbola % —% =1 subtends a right angle at the
centre. Let diameter of the circle, concentric with the hyperbola, to which the given chord is a
tangent is d, then % is equal to :

(@) 4 (b) 5 (© 6 @ 7
9. If the tangent and normal at a point on rectangular hyperbola cut-off intercept q; , a, on x-axis
and by, b, on the y-axis, then a;a, + b, b, is equal to :

@ 2 b) % © 0 @ -1

g~ e | Answers |

3 @] 4@| 5.]@| 6w 70| 80| 9fw©
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W _Exercise-2 : One or More than One Answer ls/aré Corect  — F o

. 2 _0o; .
1. A common tangent to the hyperbola 9x2 — 16y2 =144 and the circle x?+y*=9is/are:

(a) y——x+ L : () y=3 x+2—5
7 V7T

(© y=2\[:x+15ﬁ (d y=-3 202
7 N

- Tangents are drawn to the hyperbola x2 — y 2 = 3 which are parallel to the line 2x+y + 8 = 0.
Then their points of contact is/are :

@ @1 () (2,-1)
© (-2,-1) d (2,1
3. If the line ax + by + ¢ =0 is normal to the curve xy =1, then:
(@ a>0b>0 () a>0,b<0
(0 b<0,a<0 (d a<0b>0
4. A circle cuts rectangular hyperbola xy =1in the points xpy:),r=1,23 4then
(@ y1¥2y3y4 =1 (b) xx3x3x4 =1
(© XyXoXx3X4 =Y1Y2Y3Y4 =1 @ y1y2y3yas =

I T T —

Answers |

L o 2] 0.0 | 8 0,0 | 4] @b h[ J/}




'Hyperbola 3 BT 311

@ Exercise-3 : Comprehension Type Problems

1.

3.

@ | Answers|

Paragraph for Question Nos. 1 to 3

A point P moves such that sum of the slopes of the normals drawn from it to the hyperbola

xy = 16is equal to the sum of the ordinates of the feet of the normals. Let ‘ P’ lies on the curve
C, then :

The equation of ‘C’is :
@) x*=4y (b) x2=16y
(© x2 =12y (d) _y2 =8x .

. If tangents are drawn to the curve C, then the locus of the midpoint of the portion of tangent

intercepted between the co-ordinate axes, is :

@@ x*=4y () x2=2y

(© x*+2y=0 (d x*+4y=0

Area of the equilateral triangle, inscribed in the curve C , and having one vertex same as the
vertex of C is :

(a) 7683 (b) 776V3

(© 7603 (d) None of these

I ll

®| 2./@]| 3. @)




312 e v e -kd;{ah&"}}?mbler;w in Mdihematics,forJEE

g -

Q Exercise-4 : Subjective Type Problems

2 2 x?  y? - find the value of
1. Let y = mx + ¢ be a common tangent to % —% =1and 1 +_3— =1, then

m? +c2,

2. The maximum number of normals that can be drawn to an ellipse/hyperbola passing througha
given point is :

3. Tangent at P to rectangular hyperbola xy = 2 meets coordinate axes at A and B, then area of
triangle OAB (where O is origin) is :

| Answers |

.| 8 2. 4 3| 4 |

QQQ
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@ Exercise-1 : Single Choice Problems

1.[cos* * —sin* T~ .
( 24 24 equals

ST RSO T S LT DI S I T S T b TR

COMPOUND ANGLES

1 V6 -2 V6+42 V3+1
(@A — % R it
NG b} = © =, ) =
2. Ifasinx +bcos(c + x) + bcos(c - x) = a, & > q, then the minimum value of | cosc| is :
2 _42 2 .2 2 2 2.2
@ 5= ® =7 & (E=2 @ £ =2
b2 2b2 3p2 4b?

3. If all values of x e (g, b) satisfy the inequality tan xtan3x <-1,x € (0, lztj, then the maximum

value (b—-a)is :

13 T n T
L 2 kL I
(a 12 (b) 3 © 6 (@ 2
8
4. ) tan(r A)tan((r +1) A) where A = 36°is :
r=1
(a) -10-tanA (b) -10+tanA (c) -10 @ -9
5. Let f(x) = 2cosec 2x + sec x + cosecx, then minimum value of f(x)for x e [0, T—Zt) is :
1 2 1 2
b —— (©) —— ()
@ B -1 21 i
6. The exact value of cosec10°+ cosec 50°— cosec70°is :
(@) 4 () 5 (© 6 (d) 8

7.1f u=+a?cos?0+b2sin20+va?sin?0+b2cos?0, then the difference between the

maximum and minimum values of u? is given by :

(a) 2(a2+b2) (b) 2va? +b? (c) (a+b)2

(d) (a-b)?
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s lu
8. Ifu, =sin(n6)sec" 6, v, = cos(nd)sec™ 6,n eN,n # 1, then nZVnd 4~ R =
Upg nvy
(a) -cot0+ % tan(n@) (b) cotf+ -1— tan(n6)
(c) tan0+ % tan(no) (d) -tan@+— tan(ne)
9. If acos? 3a + bcos? o = 16cos® a + 9cos? o is an identity, then
@ a=1b=24  (b) a=3b=24 () a=4b=2  (d)a=7b=18
10. Maximum value of cos x (sin x + cos x) is equal to :
@ V2 ® 2 © ‘/5” @ V2+1
sin A
11. If "F dCOSA=£ ,0<AB<= thentanA+taansequa1to
sinB cosB
(@ \f ®) ‘/7 g M35 2o EsE
JE J3

12. Let 0 < a, B, 7, 8 < mwhere B and y are not complementary such that
2cosa + 6cosP+7 cosy +9cosd=0

and 2sina - 6sinf+7siny-9sin§=0
f M =™ where m and n are relativel ﬁﬁe iti b
i y P positive numbers, then the value of
(m+n)isequalto:
(a) 11 (b) 10 (© 9 @ 7
n .| [1-sin6 1+sin@ |,
13. If -n < 6 < ——, then \/ - +\/ - is equal to :
2 1+sin6 1-sin6
(a) 2secH (b) -2sec6 © 2sec% (@) =gect
2
arn
14.If A= ) cos—andB = cos then :
Z} 7 Z 7
(@ A+B=0 (b) 2A+B=0 () A+2B=0 d) A=B

15. In a APQR (as shown in figure) if
x:y:z = 2:3:6, then the value of ZQPR is :

(a) (b)

(c) (d)

wia ol
(SRR
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16. IfA = Zcosz—mandB Zcos— then :
r=l i

(&Ll (b) 24+B=0 () A+2B=0 (d) A-B=0

17. Let f(x) =sinx + 2cos® x;% <x< %, then maximum value of f(x) s :
@ 1 ®) 3 5
- © 2 @3
2n
18. In AABC, £C = 5 then the value of cos? A + cos? B —cosA - cosB is equal to :

2 3
(@ - g 1 1
4 (5 © 3 @ 7

19. The number of solutions of the equation 4sin? x + tan? x + cot? x + cosec®x = 6in [0, 2] :

@ 1 b 2 (© 3 d 4
20. If sin A, cos A and tan A are in G.P, then cos® A + cos? A is equal to :
(a1 (b) 2 (c) 4 (d) none
21. Range of function f(x) = sm(x + 6) + cos(x—zé) is:
@ [-vV2,72] [J’f ), V23 +1)]
V3+1 V3+1 { JV3-1 l]
) |—=—i—¢
© [ 3 2 V2 42

22, The value of
tan(log , 6) - tan(log  3) - tan 1is always equal to :
(a) tan(logy 6)+ tan(logz 3)+ tanl () tan(log, 6)—tan(log, 3) —tan1
(© tan(log, 6)—tan(logz 3)+ tanl (d) tan(log, 6) + tan(log, 3) —tan1

23. In a triangle ABC, side BC =3, AC = 4and AB = 5. The value of sin A + sin 2B +sin 3C is equal

to:

(a) -2—4 (b) —1—4~ () -6ﬁ (d) none

cosA cosC +cos(A +B) cos(B +C) siriroli .
plifies to :
24, 1£ 4 £5+C =180, thel cosA sinC —sin (A +B)cos(B+C)

(a) —-cotC () 0 (c) tanC (d) cotC
ino —siny

. S
25, If a + vy = 2P then the expression e

simplifies to :

(a) tanp (b) —-tanp (c) cotf (d) —cotp
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26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

. . : sin x
() sin x sin x sin x d
128sin—_ ® 256sin—— © 128sin >~ ? 512sin >
256 256 128 512
The value of the expression
sin7a + 6sin 5a + 17 sin 3o, + 12sin o .
: == alto:
sin 6a + 5sin 4o + 12sin 20 » where a 5 e
51 JBa J5+1 ¥5-1
(a) ol u d)
- ® = © = @ =

In a triangle ABC if Z:tan2 A= ZtanA tan B, then largest angle of the triangle in radian will
be :
2n r T 3n
(@) — b) = 2 d) =
) 3 ® 2 © 7 @ =
Which one of the following values is not the solution of the equation
108 |5in x| (| cOS x| ) +10g s (| sin x| ) = 2

7n 11n 3n 3n
a) — —_— s d) =
(@ 2 (b) 7 (© 7 (@ 8
Range of f(x) =sin® x + cos® xis :
1 13 3
=1 —y— =1 d) [1,
@ [31] ® [12] © [34] @ 1,2
Ify = 2sina . then l—cosa.+ sina equal o :
1+ cosa+sina 1+sina
(@ L. ) y (© 1-y @ 1+y
y
3 3
i _an A i - psecAcosecA +gsin A cosA, then :
1+tan?A 1+cot’A
(@) p=2,9=1 () p=1Lg=2 © p=Lg=-2  (d) p=2,q=-1
B - e 1-sin® 1+si .
If 6 lies in the second quadrant. Then the value of ’mhfﬁig is equal to :
(a) 2sech (b) —2secH (c) 2cosecH d 2
If y =(sin9+cosec9)2+(cose+sec9)2, then minimum value of yis:
@@ 7 () 8 © 9 (d) none of these

If logssinx—logs cosx—logs(1-tanx)—logz(1+tanx) =-1, then tap 2x is equal to
(wherever defined)

3 2



36. If sin 0 + cosec® = 2, then the value of sin® 0 + cosec®@ is equal to :
(@) 2 ®) 24 (©) 28 (d) more than 28
37. If tan® 6 + cot® 6 = 52, then the value of tan? 0 + cot? 8 is equal to :
@ 14 ®) 15
(c) 16 @ 17
38. The maximum value of log 5 (3sin x — 4cos x + 15) is equal to :
@@ 1 ® 2 © 3 d) 4
39. If x? +_y2 =9and 4a? + 9b2 = 16, then maximum value of 4a%x? + 9b2y2 —12abxy is :
(a) 81 (b) 100 () 121 (d) 144

40.IfA = Jsin2— sinv3,B = \/c052 — cos+/3, then which of the following statement is true ?
(a) A and Bboth are real numbers and A > B
(b) A and B both are real numbers and A < B
(c) Exactly one of A and B is not real number
(d) Both A and B are not real numbers
41. The number of real values of x such that
(25 +27F —=2c0sx)(3*™ + 3™ +2c0sx)(5" ™ + 5 —2cosx) =0is :

@ 1 (®) 2 (© 3 (d) infinite
42. The equation e** —¢ "% _4 = (Ohas :

(a) infinite number of real roots (b) no real roots

(c) exactly one real root (d) exactly four real roots

43. Ifr<a< %, then the expression V4sin* a + sin? 2a + 4cos> (g —%)is equal to :

(@) 2+4sina (b) 2-4cosa (© 2 (d) 2-4sina
n . T n )
44. (cosﬁ —sin ﬁ)(tmﬁ + cot 12)
@ —~ b) 4/2 © V2 d) 242
V2
45. tan(100°) + tan(125°) + tan(100°) tan(125°) =
@ 0 ® - © -1 @ 1

4

8 x+2cos® x + cos* x =

46. If sin x + sin? x = 1, then cos

(a) 2 ®) 1 © 3 (d)%

47. The maximum value of log 5(3x + 4y), if x? + y? = 25is :
(@ 1 () 2 (© 3 ) 4
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48. The number of values of © between -n and 127:_ that satisfies the equation
5c0s20 + 2coszg +1=0is:
(@) 3 b) 4 @© 5 d 6
49. Given that sinp = g, 0<B<mand tanp > 0, then ((3sin(o +B) — 4cos(a + ) coseca is equal
to:
(@ 2 ®) 3 () 4 (@5
50. The maximum value of sin(x + (—1;) + cos[x + -g) for x e [O, ﬂ is attained at x =
(a) = b F L dy =
12 (b) - © 5 (d) 5
51. The values of ‘@’ for which the equation sin x (sin x + cos x) = a has a real solution are
(@) 1-V2<a<1+42 () 2-v3<a<2++3
© 0<a<2++3 @ 1—2J§Sas1+2ﬁ
52. The value of cos12° cos 24° cos 36° cos48° cos 60° cos72° cos84°is :
1 1 1 1
—= b) — c) — d —
() 64 L 128 © 256 ) 512
53. The ratio of the maximum value to minimum value of 2cos? 6 + cos8 + 11s :
(a) 32:7 (b) 32:9 (© 4:1 (@ 2:1
54. If all values of x e (a, b) satisfy the inequality tanxtan3x < -1, x € (0, g), then the maximum
value (b—a)is:
(a) = ® = © = G
a) — = = —
12 3 6 4
55. If a regular polygon of ‘n’ sides has circum radius =R and inradius =r; then each side of
polygon is :
(@ (R+r) tal'l[—n-) () 2(R+r)tan [i)
2n 2n
@© R+r) sin(l) d 2(R+n cot(i)
2n ' 2n

56.

57.

The value of cos12°+ cos 84°+ cos156°+ cos132° is:
1 1 1
(a) = (b) — (© 1 (i) =
8 2 5

sin @ . sin(30) & 5in(96) +sin(279) -
cos(30) cos(90) cos(276) cos(816)
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Compound A n;gfesb
@ sin(8160) ’ b sin(800)
2cos(800) cos O 2c0s(810) cos6
© sin(8160) d sin(800)
cos(800) cos 0 c0s(810) cos0

58. The value of(sin g) (4+ secg) is :

(a) % ®) V2 C© 1 d 3

59, If % = sin(%) éos(xn) , then y is strictly increasing in :
@ @4 ® (2.7 © @3 @ (13

60. Smallest positive value of 0 satisfying the equation 8sin 8 cos 26 sin 30 cos46 = cos68; is :
(a) Tné b) gﬁ ~ © 57% (d) None of these

61. If an angle A of a triangle ABC is given by 3tan A + 1 = 0, then sin A and cos A are the roots of
the equation

(a) 10x?-2/10x+3=0 (b) 10x2-24/10x-3=0
(© 10x%+2/10x+3=0 (d) 10x%+2/10x-3=0
. 20 _ el
62. If 0is an acute angle and tan 6 = l, then the value of oosec §-gec O is:
7 cosec?  + sec? 0

(@) 3/4 (b) 172 © 2 (d) 5/4
63. If 2cos0 + sin 8 = 1, then 7 cos 6 + 6sin 6 equals

(@ lor2 (b) 20r3 (c) 2o0r4 (d 2o0r6
64. If sin  + cosec @ = 2, then the Vaﬂue of sin® 0 + cosec®0is equal to :

@ 2 ®) 2* © 2° (d) more than 2°
65. If tan® 0 + cot® @ = 52, then the value of tan? 0 + cot? 0 is equal to :

(a) 14 (b) 15 (c) 16 d) 17
66. If ABCD is a cyclic quadrilateral such that 12tanA —5=0and 5cosB + 3 = Othen tanC + tanD

is equal to : " ’1

21 Al 0 -—= @ -

@ 75 ® 3 © % 12

67. %<0 < 3™ then Vtan2 0 -sin? @ is equal to :
2 2

(a) tan®sin® (b) —tan®Bsin® () tan®-sin@ (d) sin®-tan®
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68. The value of Sin10°+sin20° equals
€0s10°+ cos 20°
@ 2443 ®) v2-1 © 2-43 @ V2+1
69. The expression cos® 0 + sin® 0 + 3sin2 0 cos 0 simplifies to :
(@ o ® 1 (© 2 a3
: 2
»o, SIMX+Cosx sec“x+2 T
sinx-cosx tan2yx-1 = Wheree 0’5. ;
1 2 2
(@) @
tanx + 1 ) 1+tanx @ 1+ cotx L=$ahx
71. 1f Sota + cot (270°+a) B 5 N (o f), then ) =
coto —cot (270°q) ~ 2C0s(135°+a) cos(315°-a) = Acos 2a, where a €{ 0,5
@ 0 ® 1 © 2 @ 4
72. The expression S %+ 0S¢ tan(E + aJ +la e(—E, E) simplifies to :
. cosa —sina 4 4 4

73.

74.

75.

76.

77.

(a) cosec? G - a) (®) sec? G - a) (© tan? (‘—’; - aj (d) cot? G - q]

The value of expression SEnosksiey fora="Tis:
2cos2 % %
2
(@ 4 (b) 3 (© 2 @1
cos 2a. — cos 3a — cos4a + cos 5a simplifies to :
(@ —4sin9£sinotcos7¥‘i () 4sin % sina cos
2 2 2 2
(©) —4sinZsin 7a cosa i (d) -4sinacosZsin i
2 2 2 2
If tany = seca secP + tan o tan, then the least value of cos2y is :
1 1
- = c) -=
@ -1 ® 3 © ~5 @ o
2 1
If cosec x = —, cot x = ———, x €[0, 2n], then cos x + cos 2x + -
B 7 COS3X +..... + cos100x =
1 1 V3
a) - ® - © -2 V3
@ 5 = = @ 2

10 -
The value of Z:cos3 (;J is equal to :
r=0

7 9
(a) 8 (b) "8 () -= (d) .
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.Comp;und‘Ar'lgle’s.
78. The value of the expression 1-4sin10°sin70° is:
2sin10°
3
@ 1 () 2 © V3 (d) —f—
79. If x,y € R and satisfy (x + 5)% + (y -12)? = 142, then the minimum value of x*+yls:
(a) 2 ®) 1 © V3 ) V2
80. If 6;, 6, and 6, are the three values of 0 e[0,2nx] for which tan0 = A then the value of
&_ 9& 92 e3 63 91 p .
tan — tan —= + tan 3 tan? + tan? tan? is equal to (A is a constant)
(a) -3 b -2 © 2 (d) 3
81. Iftana =2,a >b>0andif0<a <£,then1’£l3 +1’a_—b is equal to :
a 4 a-b a+b
2sina 2cosa. 2sina 2cosa
(@ (b) (c) d) —=
Jcos2a v/cos 20, v/sin 2a. vsin 2a

82. Minimum value of 3sin 6 + 4cos0 in the interval [0, 7—21 is :

7
d) —
(@ -5 ) 3 © 4 (d) 5

n
83. If f(n) = Hcosr,n e N, then

r=1

@) |fm)|>|fn+D]| ®) f(5)>0 () f(H>0 @ | f)|<| f(n+1)|
2_ 232
84. IftanA +sinA = pand tanA -sinA =g, then the value of(—p%is :
(a) 16 (b) 22 (c) 18 (d) 42

. i i b1
85. Let t; = (sina)®**, t; =(sin )%t =(cosa)®®, ty =(cosa)™"“, where a 6(0, :1]' then

which of the following is correct
(@) tz >t; >t; () ty >t >4 (c) tqg >t) >ty ) t; >ty >t,

3 o A 5A. _
86. If cosA = —, then the value of expression 32 sin=-sin =" is equal to :
4

(@ 11 (b) -11 () 12 @ 4
87. If cos(a + ) + sin(a —p) =0 and tanf = -%%5; then tan 3a.is :
(@) 2 () 1 (@ 3 d) 4
88. If 2* =3Y =677, the value ofl + 1. 1 equal to :
x y z
(@ 0 () 1 (c) 2 d 3
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89. Let a,fbe such that t <o —B < 3n

: a-B)...
1fsina+sinﬁ=-%andcosa+cosﬁ=—%thenthevaIUEOfCOS( 3 )13.

=3 3 6 () B
(a) 50 ®) T30 (© o5 65

90. If i =a? cos® 0+ b2sin2 0 + ya?sin? 0 + b2 cos2 0 then the difference between maximum

and minimum values of p? is :

(a) 2(a?+b?) ®) (a+b)> © 2va?+b? (@ (a-b)*
91. IfP = (tan(3™ 6) ~tan @) and @ = 3 2B D then
“~cos(3™1 9)
(a) P=2Q (b) P=3Q (¢) 2P=Q (d 3P=Q
92. If 270°< 0 < 360°, then find \[2 ++/2(1 + cos6)
0
(@ -2 sin(%) (b) Zsin(g) (c) i23in% (d) 2cosz
93. If y =(sin x + cos x) + (sin 4x + cos 4x)?, then :
(@ y>0VxeR (b) y20VxeR
© y<2+J§VxeR (d) y =2++/2for some x eR
94, If cosx + cosy + cosz =sinx +siny +sinz = Othen cos(x —-y) =
1
(a o (b) 3 (© 2 @1
95. The exact value of cosec10°+ cosec 50°—cosec70°is :
(@) 4 (b) 5 (© 6 ) 8
96. If 270°< 0 < 360°, then find /2 +/2(1 + cos0):

. (6 . (0 . 0 0
(a) -25111(—) .(b) ?-Slll(—) (¢) +2sin— &) 2ecsS
o 4 4 ) d cos=.
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| Answers|

1‘
11.

31.
41.
51.
61.
71.
81.
91.

©
©
©
(d)
(®)
(d)
(d)
©
(b)
(a)

2.
12,
22.
32.
42,
52.
62.
72.
82.
92.

GY)
()
(b)
()
(b)
(b)
@
(@)
(b)
(b)

3.
13.
23,
33.
43.
53.
63.
73.
83.
93.

(@)
()
(b)
(b)
©
(@
(d
(@
(@
(©)

4.
14,
24.
34.

54.

64.
74.

84.
94.

©
@
(d)
(©

.| (d)

(@)
(@)
(@)
(a)
(b)

15.
25.
35.

55.
65.
75.
85.
95.

5. (b)

(b)
(©
(©

45.|(d)

(b)
(@
(G
(b)
(©

6.
16.
26.
36.
46.
56.
66.
76.
86.
9.

(©
(C))
()

@ |

(b)
(b)
(b)
(b)
(@
(b)

17.

27.
37.
47.
57.
67.

77.

87.

@
()

8.
18.

' 28.
38.

58.

78.

()]
(@)
(b)
(@
©
@
©
(@
@

,'
1 9.

39.
49.
59.
69.
79.
89.

(@
(d
(d
()]
()]
)]
()
(®)
@

@ |
(@ |
(a j
®) |
@ |
@ |




— Advanced Problems in Mathematics for JEE

@ Exercise-2 : One or More than One Answer Is/are Correct z . \1

1. cot12° cot 24°- cot 28°- cot 32°- cot 48°- cot 88°=......
(a) tan45° (b) 2
(c) 2tan15°-tan45° tan75° (d) tan15° tan45°-tan75°
2. If the equation cot* x —2cosec?x + a2 = 0 has at least one solution then possible integral
values of a can be ;
@ -1 ®) 0 © 1 (d 2

3. Which of the following is/are true ? 1

(@) tanl>tan™'1  (b) sinl> cosl (¢) tanl<sinl (d) cos(cosl) > v
4. Which of the following is/are +ve ?

(a) loggp,; tanl (b) 10g o5 (1+tan3)

() logeg,,5(cosO + sech) (d) logans-(25in18°)
5. Ifsina + cosa = V3+1 , 0 < a < 2r, then possible values tangz- can take is/are :

@) 2-43 ® — © 1 ) V3

V3

=)

. If 3sinp = sin (2a. + B), then :
(a) (cota + cot(a +B))(cotp—3cot(2a. +B)) =6
(b) sinp = cos(a + ) sina
(c) tan(a+p)=2tana
(d) 2sinp =sin(a +p)cosa
7. If sin(x + 20°) = 2sin x cos40° where x € (0, 90°), then which of the following hold good ?

(a) sec§=«/5—~/§ (b) C0t§=2+w/§ (c) tand4x =43 (d) cosec4x =2

8. If 2(cos(x —y) + cos(y —2z) + cos(z — x)) = -3, then :
(@) cosxcosycosz =1
(b) cosx+cosy +cosz =0
(c) sinx+siny +sinz =1
(d) cos3x+ cos3y + cos3z =12cosxcosy cosz

9.1f0<x< 7—; and sin" x + cos" x 21, then ‘n’ may belong to interva] :

(a) [1,2) (b) [3,4] © (~x,2) @ [-1,1]
10. If x = sin(o. —B) - sin(y - 8), y =sin(B-y)-sin(c - 8), z = sin(y - @) -sin(B - 5), then :

(@ x+y+z=0 (b) x3+)’3+23=3xyz

() x+y-2z=0 (d) x3+y3 ~23 = 3y
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11. IfX = xcos@ -y sin®,Y = xsin 6 + y cosBand X2 + 4XY + Y2 = Ax? +By%,0<0 <n/2,then:
(where A and B are constants)
(@ 0=¢ ® o=2 © A=3 (d) B=-1

12. If 2a =2tan10°+ tan 50°; 2b = tan 20°+ tan 50°

2c = 2tan10°+ tan70°; 2d = tan 20°+ tan 70°
Then which of the following is/are correct ?

(@) a+d=b+c () a+b=c (© a>b<c>d (d) a<b<c<d
13. Which of the following real numbers when simplified are neither terminating nor repeating
decimal ?
(a) sin75°cos75°  (b) log,28 (©) log;5-logs6  (d) g~(log27 3)
14. If a = sinx cos® x and B = cosxsin® x, then :
(@) u—B>0;forallxin(0,£J (b) u—|3<0;forallxin(0,g)
© a+|3>0;forallxin(0,g) @ a+ﬁ<0;forallxin(0,g)

15. Ifg < 0 < «, then possible answers of Y2+ 2+ 2cos 40 is/are :

(@) 2cosB (b) 2sinB (c) —-2sin6 (d) —2cos6
16. If cot® o + cot2 a + cota =1 then which of the following is/are correct:

(@) cos2atana =1 (b) cos2o.-tana =-1

(¢) cos2a —tan2a =-1 (d) cos2a-tan2a =1
17. All values of x € (O,E)such that ‘/.5—1 + f3+1 =4 2are:

2 sinx cos X
. K © Alx d 3n

@ 15 ®) 12 36 @ 10

18. Ifa > 1 V x € R, then o can be :
sin® x + cos® x
(@ 3 M) 4 () 5 @6

3
19. If x ] 0,F |and sinx = —;
xe( 2)3 J10

Let k = log; sin x + 10g;o cosx + 2log;q cot x + log;, tan x then the value of k satisfies

(@ k=0 () k+1=0 () k-1=0 ) k2-1=0
20. If A, B,C are angles of a triangle ABC and tanAtanC =3; tanBtanC = 6 then which is(are)
correct :

t
(a) A=‘—7: (b) tanAtanB =2 (© tfaﬁ=3 (d) tanB =2tan A
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sin x — ’
21. The value of w is equal to :
sin” x

(a) cosec?x (1-cotx)

22,

23.

24,

25.

26.

ZEaEmE = | Answers] T

(c) cosec?x —cotx — cot3x

3
(b) 1-cot x + cot? x —cot” x

(@

1-cotx

sin?

If f(x) =sin? x + sin"(:c+%)+sin2(x+%)then :

15) _2
®) f(?)—?,

T 3
(a) f(EJ = 5
The range of y =

1
(@ y e(—co,gj

If V2 cos A = cosB + cos® B and V2 sin A = sin B —sin® B, then the possible value of sin (A —B)

is/are

1
(@ E

Ifa>

1

sin 4x —sin 2x

sin 4x + sin 2x

(b) ye(

1
fb)§

satisfies

1,1)
3

V x € R, then a can be

sin” x + cos” x

(a) 3

(b) 4
If cot® a + cot? a + cot o = 1 then which of the following is/are correct
(b) cos2a-tana =

(@) cos2atana =1
(c) cos2a —tan2a =-1

X

o f7)4

(@ ye@3)

(c)

©

2

5

0 {23

(d) y e (3, )

1
(GY) 3

d) 6

-1

(d) cos2a—tan2a =1

1.l @a | 2| @bo | 3| @bd | 4 ®d | s.
72l @ | 8] 0o | 9 @ed |10 @vn |11
13.] ®,0 14. (a,¢) 15.| (b, d) 16.| (b,d) 17.
19. ,d) 20.| (a,b,d) | 21.|(a,b,c,d)| 22.| (a,c) 23,
25.| (c,d) |26 (bd) '

12.

6.

18.
24.

(a, b, c,d)
(a, b, d)
(b, d)
(b, d)

I—
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iEXercise;Q : Comprehension Type Problems l N

Paragraph for Question Nos. 1to 3
_ Letl=sin6,m =cos@and n = tan 6.

1. If 8 = 5radian, then :

(@ l>m ) I<m © Il=m (d) none of these
2. If 6 =-1042°, then :

(@ n>1 () n<1 (© n=1 (d) nothing can be said
3. If 6 =7 radian, then :

@ l+m>0 (b) l+m<0 (© l+m=0 (d) nothing can be said

Paragraph for Question Nos. 4 to 6

g : ; ; 2
Let a, b, ¢ are respectively the sines and p, g, r are respectively the cosines of o, a. + = and

a+ﬁ,then:
3

4. Thevalueof (a+b+c¢)is:

(@ o0 (b) % © 1 (d) none of these
5. The value of (ab + bc + ca) is :
1
(@ o (b) —% (© 3 (d) -1
6. The value of (gc —rb)is :
@@ o b) _}/?5 (©) % (d) depends on o

Paragraph for Question Nos. 7 to 8

Consider a right angle triangle ABC right angle at B such thgt AC = m and AB=1. A
line through vertex A meet BC at D such that AB = BD. An arc DE of radius AD is drawn from
vertex A to meet AC at E and another arc DF of radius CD is drawn from vertexC to meet AC at
F. On the basis of above information, answer the following questions.

7. Jtan A + cotC is equal to :
(a) V3 () 1 © 2++3 ) V3+1
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8. logu(%J isequal to :

@ V2 b) 1 © 0 (d -1

Paragraph for Question Nos. 9 to 10

Consider a triangle ABC such that cot A + cot B + cotC = cot 8. Now answer the following :
9. The possible value of 0 is :

(a) 60° (b) 25° (©) 35° (d) 45°
10. sin(A -0)sin (B —-0)sin (C -0) =:
(@) tan3 0 (b) cot® @ (©) sin®0 (d) cos® 0
Paragraph for Question Nos. 11 to 12
Consider the function f(x) = V1+cosx +1-cosx th
V1 + cosx —+1—cosx
11. If x € (=, 2n) then f(x)is :
ToXx noX T X T X
Lo b 22 Lo KL
(a) cot[2+ 2] (b) tan(4+ 2) (© cot[4 2) (d) tan(4 2]
12. If the value off[g)=a+bx/zwherea,b,c € N then the valueof a + b + c is :
(@ 4 (b) 5 (© 6 @ 7
.~ =i | Answers | TR

1./ (b) | 2./(b)| 3./(@| 4./@]| 5. (b) 6.
11.| (d) | 12, (¢c)

9.|(b) | 10.| (c)
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@ Exercise-4 : Matching Type Problems 75 h‘ = )

1.
\ \ Column-| Column-ll
\
| (A) | If(1+1tan5°)(1+tan10°)...... (1+tan45°) = 2% then| (P) 0
{ ‘k’ equals
. (B) | Sum of positive integral values of ‘a’ for which| (Q) 2
|' a2—65inx—5asovxeRis
| ; R 5
(“1] -(a4+i4)_2 (R)
| (C) | The minimum value of e : a is
, (a + l) ra2+ L
| a a2
| o 2 ol (S) 4
| (D) | Number of real roots of the equation Z(x -k)* =0is
‘ e
L (T 5
2.
‘! Column-| : : Column-il
: x 1—tan2(1r/4—x) P) 1
(A) | Maximum value of y = ——————
1+ tan“(w/4-x)
s 5sinx —-12cosx + 26 Q) 0
(B) | Minimum value of log, [ 13 )
Minimum value of y =-2 sin? x + cosx + 3 (R) 7
© 5
(D) | Maximum value of y = 4sin® 0+ 4sin0cosO +cos?0 | (S) 5
(T) 6
3.
Column-| Column-li
equals to
(A) | The value - sin 56°sin 34°tan 22° 1
The value of (cos65°++/3 sin 5°+ cos 5°)% = A cos? 25°; then| (Q) 3
(B)
value of A be
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] N
' (C) | If cosA = 3; then the value of & siné siny- is equal to (R) 4
| | 4 ‘ 11 =2 2
| 16 25 81 16/ (S) 2
| 1f 7 log,, — bt e
; ) : 0gq 1o+ Slog, s 3log, S0 8 then the value of a
‘ ; equals to
| I (T) [EESal
4.
Qe A T S N Sy Column-ll
(A) | Ifsinx+cosx = %; then |12tan x| is equal to ®) 2
(B) Nun(;ber of values of 0 lying in:"'(—21t, n) and satisfying| (Q) 6
cot 5 =(1+cotB)is
(C) | If 2-sin* x + 8sin? x = o has solution, then ¢ can be (R) 9
(D) | Number of integral values of x satisfying| (S) 14
log 4 (2x2 + 5x + 27) —log,(2x-1) > 0
L (T) 16

5. Match the function given in Column-I to the number of integers in its range given in
Column-II.

Column-| A 3 o Column-Ii
(A) | f(x)=2cos®x+sinx—8 ®) 5
(B) | f(x)=sin®x+3cos? x +5 Q) 4
@) | f(x)= 4sin x cosx —sin? x + 3cos? x (R) 3
(D) | f(x) = cos(sin x) + sin (sin x) (S) 2

7 | Answers |

1.,A->S;B>R;C>Q;D—>P
2..A->P;B5>Q;Co>R;D—>S

3..A»S; B»Q; C»>T; D—>R
4.,A>RT; B>P; Co>P,QR; D>Q
5./A->Q; B>R; Co»P;, DS
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@ Exercise-5 : Subjective Type Problems A . Wi

sin 80°sin 65°sin 35°
1. LetP = - 8
TR T LT then the value of 24P s :

2. The value of expression (1 - cot 23°)(1 —cot‘ 22°) s equal to ;

3. If tan A and tan B are the roots of the quadratic equation, 4x? =7x + 1 = O then evaluate
4sin%(A +B) -7 Sin(A + B) - cos(A + B) + cos2(A + B).

4, AjAjA,...... Ayg is a regular 18 sided polygon. B is an external point such that A; Ay 1iis an
equilateral triangle. If A3 A; and A, Bare adjacent sides of a regular n sided polygon, thenn

5. If10sin* & + 15cos* o = 6and the value of 9 cosec® a + psec? wis S, then find the value of ;.— .
v

6. Thevalueof(l+tan¥tan ) (lwhtzlnﬂtanE +(1+ tanﬁmn L |-(1  1an 2% tan 7"J
8 8 8 8 8 8 4 ]

7. If a = = then find the value of(—l— + 2cosa).
74 coso  Cos2a

8. Given that for a,b,c,d e R, if asec(200°) - c tan(200°) = d and b sec(200°) + dtan(200?) =c,
a2 +b*+e*+d*

then find the value of sin 20°.
bd - ac 4
9n 7n OR i e ; ;
9. The expression 2005 OS2~ + cos = + cos— simplifies to an integer P. Find the value of P.
17 17 17 17

sin 0 sin 20 + sin 30 sin 60 + sin 40 sin 130
sin 0 cos 20 + sin 30 cos 60 + sin40 cos130

A
"

=tan k0, where k € N. Find the

10. If the expression

value of k.

11. Let a = sin10°, b = sin 50°, ¢ = sin70°, then Babc(a : b](% + % -ljis equal to
c

12. If sin 0 + sin (9 +—= 3 )+ sin (9 + %) = asin b0. Find the value of %

tan2"" = RO
13. lfz = tan p" —tan g, then find the value of (p + q).
=\ cos2'

14. If x = secO —tan@and y = cosec + cot6, then y —x - xy =

15. If cos18°-sin 18°=/n sin 27°, then n =

16. The value of 3(sin1-cos1)* + 6(sin1+ cosl)2 +4(sin® 1 + cos® 1) is equal to

17. If ol satisfy the equatxon Bsm 2x+2c0s? x + 31 sin 2x+2sin2 x =28, then

(sin 20, - cos 2a)? + 8sin 4a is equal to :
18. The least value of the expression (sin 0 + cosec 0)% + (cos0 + sec0)? VO e R is

19. If tan 20°+ tan 40°+ tan 80° - tan 60°= Asin 40°, then A is equal to
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20. If K°lies between 360° and 540° and K ° satisfies the equation

1+ cos10x cos 6x = 2cos? 8x + sin2 8x, then —11% =

21. If cos20°+ 2sin? 55°=1 + stinK°,K €(0,90), thenK =
22. The exact value of cosec10°+ cosec 50°—cosec70° is :
cos 96°+ sin 96°

.The last digit
cos 96°—sin 96°

23. Leta be the smallest integral value of x, x > Osuch that tan19x =
ofais:
sin 20°(4cos20°+1)
cos20°cos 30°

25. If the value of cos% + cos% + cos% + cosg = —é. Find the value of L

24. Find the value of the expression

26. If cosA = > and ksm(ﬁ)sm(S_A) -1 Rindk.
4 2 2 8
27. Find the least value of the expression 3sin? x + 4cos? x .
28.If tana and tan are the roots of equation x*-12x-3= O then the value of
sin?(a + B) + 2sin(a + B) cos(a + B) + 5cos2(a + B) is :
cos 24° + sin162°

p + cos162°is equal to :
2tan33°sin257° sin18°-cos18°tan 9°

29. The value of

30. Find the value of tan 6 (1 + sec20) (1 + sec40) (1 + sec80), when 6 = —

31. If A be the minimum value of y = (sin x + cosex x)? + (cosx + sec x)2 + (tan x + cot x)? where
x €R.Find A-6.

¥~ | Answers | R

{ .| 6 2. 2 3. 1 4. 9 5./ 3 | 6. 0 7.| 4
i N o o | 10 9o | 1| 6 | 12| 4 | 13| 3 | 14| 3
| | 15.| 2 16.| 13 17.| 1 18., 9 19.| 8 20.| 45 21.| 65
l 22.| 6 23.| 9 24, 2 25.| 3 26.| 4 27.| 3 28. 2
N29; 2 30.| 1 31.| 7 8 )
Qaa

Chapter 23 - Trigonometric Equations
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@ Exercise-1 : Single Choice Problems 72 ‘)E_)__

1. Let x and y be 2 real numbers which satisfy the equations

5 . )
(tan® x —sec? y) = ?a —3and (-sec? x + tan? y) = a?, then the product of all possible value’s

of a can be equal to :

-2 -3
0 B == _ ko
(a) (b) : o) =il (d) >

2. The general solution of the equation tan?(x + y) + cot?(x +y) =1-2x - x2lie on the lineis :
(@) x=-1 (b) x=-2 (© y=-1 d y=-2
3. General solution of the equation
sin x + cosx = min{1,a® —4a + 6} is :
aeR

(a) %+(—1)“§ (b) znn+(-1)"§

T

1
© n1r+(—1)"“§ (d) nn+(—1)"%_4

(where n €I, I represent set of integers)
4. The number of solutions of the equation

o sinf 52X ) |[ cos( S22 sin(ztanfcosz-’f)-a)+z=om[o,zn]is;
2 2 37 2

(@ o (b 1 (@ 2 d) 4
5. Number of solution of tan(2x) = tan(6x) in (0, 3n) is :
(@) 4 () 5 (c) 3 (d) None of these

6. The number of values of x inithe interval [0, 5n] satisfying the equation 3 sinZx-7sinx+2=0

1S :
(@ o0 (b) 2 (© 6 d) 8
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7. The number of different values of 8 satisfying the equation cos 6 + cos 20 = -1, and at the same
time satisfying the condition 0 < § < 360°is :
@ 1 ®) 2 © 3 @4

1 i 4
8. The total number of solutions of the equation max (sin x, 0s x) = 3 for x e (-2m, 5m)is equal to:
(@) 3 ® 6 © 7 (d) 8

9. The general value of x satisfying the equation
2cot? x + 2+/3cot x + 4cosecx+8=0is: (wheren eI)

=8 n _r d) 2nn+ =
(@ nn g (b) nr+ 7 (©) 2nn s (d) 2nn 6
10. The general solution of the equation sin® x + cos? 3x = 1is equal to :
) x 5 () x=nn+ : © x . (d >

(wheren €1)

11. Values of x between 0 and 2r which satisfy the equation sin xv8cos? x =1 are in A.P whose
common difference is :

T 13 n 2n

5
12. Number of solutions of Z cosrx = 5in the interval [0, 4n] is :
r=1

(@ o (b) 2 (© 3 d 7

13. General solution of 4sin? x + tan? x + cosec2x + cot 2 X—-6=0is:
T n n
nm+— (b) 2nm+= © nmn+= g
(a) nn I 2 3 (d) nr 2
[wheren eI]

14. Smallest positive x satisfying the equation cos® 3x + cos3 5y = 8cos® 4x- cos3 x is :
(a) 15° (b) 18° () 22.5° (d) 30°

15. The general solution of the equation sin’® x - cos!® x =1 is (wheren eI):
(a) 2nm+ g (b) nm+ g (© 2nn —g d) nn

16. Number of solution(s) of equation sin 6 = sec? 4 in [0, n] is/are:
(a 0 () 1 (© 2 @ 3

17. The number of solutions of the equation 4sin? x + tan2 x + cot? x 4 cosec?x = 6in [0, 2n]
(@ 1 (b) 2 © 3 ) 4

18. The number of solutions of the equation sin* 6 - 25sin2 g — 1 = Owhich lie between 0 and 2is :
(@ o ) 2 (© 4 ) 8
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19. The smallest positive value of p for which the equation cos(p sin x) = sin(p cos x) has solution in

0<sx<2nis:
() = b) = _n a 3"
a N ()2 () e Uzﬁ

2
20. The total number of ordered pairs (x, y) satisfying | x| +| y |= 2 and sin[—n; ] =1is:

(@) 2 (b) 4 © 6 (d) 8

21. The complete set of values of x, x e (—g ; n) satisfying the inequality cos 2x >|sin x|is :

_nn _m m) (= 5n
(a) ( 6:6) (b) ( 2,6)U[6’ 6]

© (355 @ (535

22. The total number of solution of the equation sin* x + cos* x = sin x cos x in [0, 2] is :
(@ 2 (b) 4 (© 6 (d 8

23. Number of solution of the equation sins—zx - sing- = 2in the interval [0, 2n], is :

(@ 1 (b 2 © 0 (d) Infinite

24, In the interval [—g, g] The equation log g, o c0s 20 = 2 has

(a) No solution (b) One solution (c) Two solution (d) Infinite solution
25. If o and B are 2 distinct roots of equation acos® + bsin® =C then cos(a + ) =
2ab 2ab a? +b? a-p2
b)) —— © 5— d ——
& a4 b* a®=p* a®-p2 T

| Answers|

1./@©| 2 (@] 3/@| 4/@| 5/® 6. | 7 (/@] 8|W@| 9.()|10.| (0
11.| @) | 12| © | 18| @ | 14.|®) | 15.] O | 16| ) | 17.{ @ | 18.{ (@) | 19.] (©) | 20.| )
21.| (d) | 22.| (a | 28.|(©) | 24.{(b) | 25.((d)
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@ Exercise-2 : One or More than One Answer is/are Correct Z Sined

1. If 2¢0s8 + 2+/2 = 3sec® where 0 € (0, 2) then which of the following can be correct ?

1 o 1 0=-1
(@) cosb=— b) tan6=1 ¢) sin@=—-— (d) cot
NG (b) (© NF]
2. In a triangle ABC if tanC < Othen :
(a) tanAtanB <1 (b) tanAtanB >1
(c) tanA +tanB+tanC <0 (d) tanA +tanB+tanC >0
3. The inequality 4sin 3x + 5 > 4cos 2x + 5sin x is true for x €
3n 5t 137 23t 41n
(a -, — - u —_—— (d) [——’—
)[n’2} (b)[z’z © |57 14 14
4. The least difference between the roots of the equation 4cosx(2-3sin? x)+cos2x+1=0
VxeRis:
(a) equaltoX ) P 2 @ <=
q > (b) > 0 () < 2 3

5. The equation cosx cos6x =-1:
(a) has 50 solutions in [0, 100n] (b) has 3 solutions in [0, 37]

(c) has even number of solutions in (37,13n) (d) has one solution in B, rt]

6. Identify the correct options :

(a) Bmag > 0for a e(ﬂ,@) (b) 5in 3 <0fora e(@,ﬁ
cos2a 8 48 cos2a 48 " 48
©) M<0fora e[—’-r,OJ (d sm2a>0fora e(ﬂ’ﬁj
cosa 2 cosa 48’ 48
7. The equation sin® x + cos* x + sin 2x + k = 0 must have real solutions if
@ k=0 (b) |k|s%
3 1 1 3
_Z<k<= d -=<k<=
© 2 2 2 2

3
8. Let f(B) = (cose - cos—gj(cos 0- cos?n)(cose - cos%)[cose ~Cos E] then :
8
i 4
(a) maximum value of f(6) VO eR is 2

(b) maximum value of f(6) V6 eR is %

1
(c) f 0) = §
(d) Number of principle solutions of f(8) =0is 8
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in? in4 = in?2 . 2 .
9. Ifsm 2x+4s-1n2 E-A5 X Jc=land0<x<1r.Thenthevalueofxls:
4—sin” 2x - 4sin? x 9
E T 2n 5n
a3 = = @ =
= 3 t 6 © 3 6

10. The possible value(s) of ‘@’ satisfying the equation
sin® 6tan 6 + cos? O cot  — sin 26 = 1+ tan 6 + cot 0
where 0 €[0, ] is/are :

@) g (b) = () % (d) None of these
11. If sin 6 + /3 cos = 6x — x> —11,0 <0 < 4r, x R holds for

(a) no values of x and 9 (b) one value of x and two values of 6

(c) two values of x and two values of 6 (d) two pairs of values of (x, 8)

]

Tl Answers| TR

1.[(a,b,c,d)| 2. (a0 3.[(a,b,c,d)| 4| (b,cd) | 5. (a,¢cd) | 6. (ab,cd)
7. @b | 8] Bbc,d | 9 bd |10 () 11.[ (b, d)
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ﬁ\ Exercise-3 : Combréhension Type Problems

Paragraph for Question Nos. 1 to 3

- Consider f, g and h be three real valued function defined on R. §
 Let f(x) = sin3x + cos x, g(x) = cos3x + sin x and h(x) = £2(x) + g *(x)

1. The length of a longest interval in which the function y = h(x) is increasing, is :
T T T B
a) T kL L @ -
@ 2 ® 2 © ¢ 2
2. General solution of the equation h(x) = 4, is :
7
@ (n+D3 ® 6n+DE @ @n+1)7 @) 7n+D7

[wheren 1]

3. Number of point(s) where the graphs of the two function, y = f(x) and y = g(x) intersects in
[0,n],is:
(@) 2 (b) 3 () 4 (@ 5

| Answers]

1. ()| 2.f(@@)]| 8./() W;E |
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Q'Exercise-4 : Matching Type Problems

1.
_ Column-
() | 1f sin x + cos x =%;then|12tan x|is equal to () 2
(B) Nurgber of values of 0 lying in (-2x, ©) and satisfying| (Q) 6
COtE =(1+cotf)is
(C) | If 2—-sin* x + 8sin? x = o has solution, then o can be | (R) 9
(D) | Number of integral values of x satisfying| (S) 14
log 4 (2x2 + 5x +27) —-log,(2x-1)>0
(T) 16
2.
Column-I i \  Column-l
(A) | If x,y €[0,2n], then total number of ordered pair (x,y) (P) 4
satisfying sin xcosy =1is
(B) | If f(x) = sin x — cosx — kx + b decreases for all real values of| (Q) 0
x, then 2+/2 k may be
(C) | The number of solution of the equation (R) 2
sin™? (| x2 -1|) + cos ™! (| 2x* -5|) =gis
(D) | The number of ordered pair (x,y) satisfying the equation| (S) 3
sin x + siny = sin(x + y) and | x|+|y|=1is :
(T) 6
3.
Column-l TN \__ Column-Ii
(A) | Minimum value of y = 4sec? x + cos? x for permissible real| (P) 2
values of x is equal to
(B) | If m, n are positive integers and m + nv/'2 =41+ 24//2 then| (Q) 7
(m+n)is equal to :
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©

(D)

Number of solutions of the equation : ®)
log 9";2_14 (Sin 3x -sin x) = log 9x-x2—14 cos2x
; =
is equal to ;
Consider an arithmetic sequence of positive integers. If the| (S)

sum of the first ten terms is equal to the 58th term, then the
least possible value of the first term is equal to :

(T)

4

]

1.
2.
3.

A-RT; BoP; Co>P,QR; D>Q

A-S;
A-S;

B->P,T; C>R; DT
B->Q; C-»P; D->R
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& Exercise-5 : Subjective Type Problems

1. Find the number of solutins of the equations
(sinx -1)° + (cosx ~1)% + (sin x)3 = (2sin x + cos x — 2)° in [0, 2.

2. If x+siny =2014and x + 2014 cosy = 2013, 0<y < -723, then find the value of [x + y] — 2005

(where [] denotes greatest integer function)
3. The complete set of values of x satisfying 2sin 6x
sinx -1

[a,b) U (c,d], then find the value of (%)
a

< 0and seczx—ZﬁtanXSOin(O,g)is

4. The range of value’s of k for which the equation 2cos* x —sin* x + k = 0 has atleast one
solution is [A, p]. Find the value of (%u + ).

5. The number of points in interval [—g,g] , where the graphs of the curves y =cosx and

. 14 . ;
y = sin 3x, —E <xs E intersects is

6. The number of solutions of the system of equations :
2sin? x +sin? 2x =2
sin 2x + cos2x = tan x

in [0, 4n] satisfying 2 cos? x + sin x < 2is :
7. If the sum of all the solutions of the equation 3cot?0+10cotf+3=0in [0, 2n] is kn where

k eI, then find the value of k.
8. If the sum of all values of 6,0 < 0 < 2r satisfying the equation

(8cos46 — 3)(cot 6 + tan B — 2) (cot 6 + tan 6 + 2) = 12 s kn, then k is equal to :
9. Find the number of solutions of the equation 2sin? x + sin? 2x = 2; sin 2x + cos 2x = tan x in

[0, 47 satisfying the condition 2cos? x +sinx < 2.

| Answers | i
.| s 2.| 9 3.| 6 4. 7 5| 3 6. 8 7. s
8. 8 9. 8
Qag

Chapter 24 - Solution of Triangles
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iExéfcisé-:l : Single Choice Problems

L DI NG T A TR DA

1.

5

cot A +cotB is:

In a AABC if 9(a® + b?) =17c? then the value of the expression v
co
13 7 5 9
(@ — by — = d) =
4 ® 3 = g g
- Let H be the orthocenter of triangle ABC, then angle subtended by side BC at the centre of
incircle of ACHB s :
A = B+C = B-C = B+C
@ L2 b += z o
272 ® =53 N @53

- Circum radius of a A ABC is 3 units; let O be the circum centre and H be the orthocentre then the

value 0f6_14(AH2 +BC2)(BH? + AC?)(CH? + AB?) equals :

(a) 3* ®) 9° (© 27° (@) 81*

. The angles A, B and C of a triangle ABC are in arithmetic progression. If 2b2 = 3c? then the
angle Ais:
(@ 15° (b) 60° (¢) 75° (d) 90°

In a triangle ABC, if tan% tan% = % and ac = 4, then the least value of b s :

(notation have their usual meaning)
(@ 1 (b) 2 © 4 @ 6

- In a triangle ABC the expression acosB cosC + b cosC cos A + ¢ cos A cosB equals to :

2 2
- The set of real numbers a such that a® + 2a,2a + 3,a% + 3¢ + 8 are the sides of a triangle,

rs r R

is:

11
(a) (0,®) (b) (58 (©) (-;m) (d) (5,)
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Solution of Triangles
in (£BAD) .
8.InaAABC,ZB=Zand 2c =T ivi i i i01:3,th ﬂ——ls
3 pi let D divide BC internally in the ratio en Sin (ZCAD)
cqual to :

1 1 1 V2

(a) b) = & dj X<

G @ = © = @ 3

9. Let AD, BE, CF be the lengths of internal bisectors of angles A, B, C respectively of triangle ABC.

10.

11.

12.

13.

14.

15.

16. In AABC if

Then the harmonic mean of ADsec%, BE sec-g-, CF sec% is equal to :

(a) Harmonic mean of sides of AABC (b) Geometric mean of sides of AABC

(c) Arithmetic mean of sides of AABC (d) Sum of reciprocals of the sides of AABC
In triangle ABC, if 2b = a + c and A —C = 90°, then sin B equals :

[Note : All symbols used have usual meaning in triangle ABC.]

57 5 57 J5
(@) — — L8 d) —
= (b) 3 (© 2 ‘ (d 3
In a triangle ABC, if 2acos( - ] =b +c, then secA is equal to :
(All symbols used have usual meaning in a triangle.)
G ®) V2 © 2 @ 3
V3
Triangle ABC has BC =1 and AC = 2, then maximum possible value of ZA is :
T T n n
i b) — c) — d) —
(@ 6 (b) 7 () 3 (d) 5

tral triangle of an equilateral triangle A ABC such thatI,I, = 4unit, if ADEF
Ar (A111213 )

; : C,then ——————=

is pedal triangle of AABC, then — "y ppy

AL 1,15 is an excen

() 2 @1

(@) 16 (b) 4
C= % and AB = x such that (AB) (AC) = 1. If x varies then the

Let ABC be a triangle with ZBA

longest possible length of the internal angle bisector AD equals :

1
1
(@ —3— (b) ;_,
2 d ﬂ
In an equilateral triangle 7, R and r; form (where symbols used have usual meaning)
(a) anAR (b) aGE (c) anHR (d) none of these

sinA _ sin(4 —B), then a2,b?,c? arein:
sinC sin(B-C)
(b) G.P (c) HP (d) none of these

(a) AP
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17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

In AABC,tan A = 2, tanB =:—; and ¢ = /65, then circumradius of the triangle is :
(@) 65 ®) & © 65 (d) none of these
7 14

If the sides q, b, c of a triangle ABC are the roots of the equation x3 —13x2% + 54x —72 =0, then

the value of <254 + CO;B 5 SOHC isequal to :
a

61 61 169 59
92 61 169 d
@ ] (b) 72 (© 144 ()144

In AABC, if /C =90°,thenazc+ﬂisequa1to:
a

c 1 R
a =5 —— —
(a) . (b) o © 2 (d .
InaAABC,ifazsinB=b2+c2,t.hen:
(@) ZAis obtuse (b) ZAis acute (c) «Bis obtuse (d) Z£Ais right angle

IfR and R’ are the circumradii of triangles ABC and OBC, where O is the orthocenter of triangle
ABC, then :
R

@) R’=E (b) R"=2R (©) R"=R (d R"=3R

The acute angle of a thombus whose side is geometric mean between its diagonals, is :

(@ 15° (b) 20° (© 30° (d) 60°

In a AABC right angled at A, a line is drawn through A to meet BC at D dividingBCin2:1.If
tan (£LADC) = 3then ZBADis :

(@) 30° ®) 45° (©) 60° (@ 75°
A circle is cirumscribed in an equilateral triangle of side ‘I’. The area of any square inscribed in
the circle is :
4., 2 2 1 2
@ 3 ® 31 Q3 @
If the sides of a triangle are in the ratio 2 : V6 : W3+ 1), then the largest angle of the triangle
will be :
() 60° ®) 72° © 75° (d) 90°

In a triangle ABC if a,b,c are in AP and C —A =120°, then 5 =
-

(where notations have their usual meaning)

(a) V15 ®) 2V15 (© 3J15 d) 6415
: S Eha _pgy<31 for
In a triangle ABC, a = 5,b = 4and cos(A B)—3—2,thenthethxrd31deiseqm]to;

(where symbols used have usual meanings)
(a) \/-6- (b) 6‘/—6- (C) 6 (d) (216)1/4



28.

29.

30.

31.

32.

33.

34.

35.

36.

37

If semiperimeter of a triangle is 15, then the value of (b + ¢)cos(B +C) + (c + @) cos(C + A) +
(a+b)cos(A + B) is equal to :

(where symbols used have usual meanings)

(a) -60 (b) -15

() -30 (d) can not be determined

Let triangle ABC be an isosceles triangle with AB = AC. Suppose that the angle bisector of its
angle B meets the side AC at a point D and that BC = BD + AD. Measure of the angle A in
degrees, is :

(a) 80 (b) 100 (¢) 110 (d) 130

In triangle ABC if A:B:C =1:2:4, then (a? -b2)(b? —c?)(c? —a?)= ra?b?c?, where A =
(where notations have their usual meaning)

(@ 1 ) 2 © 4 d 9

In a triangle ABC with altitude AD, ZBAC = 45°, DB = 3 and CD = 2. The area of the triangle
ABC is :

(@) 6 (b) 15 (c) 15/4 (d) 12

A triangle has base 10 cm long and the base angles of 50° and 70°. If the perimeter of the
triangle is x + y cosz° where z € (0, 90) then the value of x + y +2 equals :

(@) 60 (b) 55 (c) 50 (d) 40

Let H be the orthocenter of triangle ABC, then angle subtended by side BC at the centre of
incircle of ACHB is :

@ _g_'_g ®) B;C+g © B;C+T§C @ B42-C+£
Triangle ABC is right angled at A. The points P and Q are on the hypotenuse BC such that
BP =PQ =QC.If AP = 3and AQ = 4then the length BC is equal to :

(a) 27 () 36 (©) V45 (d) 54
InaAABC if b=a(¥3-1)and £C =30° then the measure of the angle A is :
(@) 15° (b) 45° (c) 75° (d) 105°

Through the centroid of an equilateral triangle, a line parallel to the base is drawn. On this line,
an arbitrary point P is taken inside the triangle. Let h denote the perpendicular distance of P
from the base of the triangle. Let iy and h; be the perpendicular distance of P from the other

two sides of the triangle. Then :

@ n=lrie () h=yhh,
ik hy +h; 4

The angles A,BandC of a triangle ABC are in arithmetic progression. AB = 6and BC =7. Then

ACis:
(a) V41 (®) 39 © V42 d) Va3



348

S R o e ] Problems in Mathematics for JEE

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

1+ cosC

In AABC, If A-B =120°and R = 8r, then the value of equals :
1-cosC

(All symbols used have their usual meaning in a triangle)
@ 12 ) 15 © 21 R -

The lengths of the sides CB and CA of a triangle ABC are given by a and b and the angle C'is 3

The line CD bisects the angle C and meets AB at D. Then the length ofCDis:
1 a2 + b2 © ab (d)

(a) a+b ®) a+b . 2(a+b)

In AABC, angle A is 120°, BC +CA =20 and AB + BC =21, then the length of the side BC,
equals : _ '
(@ 13 (®) 15 (© 17 (d 19

A triangle has sides 6, 7, 8. The line through its incentre parallel to the shortest side is drawn to
meet the other two sides at P and Q. The length of the segment PQ is :

12 15 30 33
e aod Bt d) —
(a) = b) 7 (© - (@ 9

ab
a+b

The perimeter of a AABC is 48 cm and one side is 20 cm. Then remaining sides of AABC must be
greater than :

(a) 8cm (b) 9cm () 12cm (d) 4cm
In an equilateral AABC, (where symbols used have usual meanings), then r, R and r; form :
(a) anA.P (b) aG.P
(¢) anH.P (d) neither an A.P, G.R nor H.P
The expression (g+b+e)be —a)z(c2+ achiasb-¢) is equal to :
4b“c
(a) cos®A (b) sin’A (c) cosAcosBeosC (d) sinAsinBsinC

(where symbols used have usual meanings)

Circumradius of an isosceles AABC with ZA = ZB s 4 times its in radius, then cos A is root of
the equation :

@ x>-x-8=0 (b)) 8x*-8x+1=0 () x*-x-4=0 (d) 4x% —4x+1=0

A is the orthocentre of AABC and D is reflection point of A w.r.t. perpendicular bisector of BC
then orthocenter of ADBC is : ’

(A D () C (c) B @ A

If a, b, ¢ are sides of a scalene triangle, then the value of determinant g ? Z is always:
c ab '

(@ 20 () >0 () <-1 (d) <0

i i ifA:B:C=1:2: 2 _b2)(p2 .2
48. In a triangle ABC if A:B:C =1:2:4,then (a® -b*) (b% -¢ )(Cz—a2)=la2b2 2 where

A=
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49.

50.

51.

52.

53.

54.

@ 1 ®) 2 © 3 OF
o n[r . .
The minimum value of 1—2;3- in a triangle is (symbols have their usual meaning)
.
@ 1 (®) 3 (c) 8 @ 27
Ina t;l:ngle ABC, BC =3, AC =4and AB = 5. The value of sin A + sin 2B + sin 3C equals
(@ — 14 64
5 (b) % © o (d) None
In any triangle ABC, the value of 1"1 = rzc is equal to (where notation have their usual
+ cos
meaning) : '
2
(@ 2R ®) 2r © R @ £
=
In a triangle ABC, medians AD and BE are drawn. If AD = 4; ZDAB = l(: and ZABE = g then the
area of the triangle ABC is :
8 16 32 64
@) —— b)) — © — d) —
3V3 33 3V3 3V3

. . . . T
The sides of a triangle are sina, cosa, v1+ sina cosa for some 0 < a < 3 then the greatest

angle of the triangle is :

n 2n Sn

E

2
: n r? r).

Let ABC be a right triangle with ZBAC = 5 then ] + = is equal to :

(where symbols used have usual meaning in a triangle)
(a) sinBsinC (b) tanBtanC (c) secBsecC (d) cotBcotC

55. Find the radius of the circle escribed to the triangle ABC (Shown in the figure below) on the

side BC if 2~ NAB = 30°; ZBAC =30°;AB=AC =5.

@ (10v2 + 53 -5)(2-+3) J
22

b) “m;'j.;_@*s_)(z-ﬁ) N

© am;jiﬁ_a(“ﬁ) B

@ (loﬁ;jgﬁ+l)(ﬁ-1) . s
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56.

57.

S8.

59.

ZEGEE | Answers|

In a AABC, with usual notations, if b > ¢ then distance between foot of median and foot of
altitude both drawn from vertex A on BC is : s 2 2
2 12 2 2 2, ,.2_g 2 b +c”—a
a?-b b% —c b®+c”-a (d
(@) (b) o @ 2 2

In a triangle ABC the expression acosB cosC + b cosC cosA + ¢ cosA cosB equals to :

rs r R ) £
(a) R b) = (©) = =

In an acute triangle ABC, altitudes from the vertices A, B and C meet the opposite sides at the
points D, E and F respectively. If the radius of the circumcircle of A AFE, ABFD, ACED, AABC be
respectively Ry, Ry, R5 and R. Then the maximum value of Ry + Ry +R3 15 :

3R 2R 4R 3R
(@ — = = (d) —
) 3 (®) 3 (© 3 2
A circle of area 20 sq. units is centered at the point O. Suppose A ABC is inscribed in that circle

and has area 8 sq. units. The central angles o, and y are as shown in the figure. The value of
(sina + sinf + siny) is equal to :

Gy & ) ==

1.
11.
21.
31.
41.
51.

@| 2./ 3.0 4@ 5B 6)@| 7. 8|@]| 9.c@)]10. (©
© | 12.|(@) | 13.] () | 14./(®) | 15.|(a) | 16.| (a) | 17.|(c) | 18.](a)
© | 22/ © | 23.|®) | 24.| ®) | 25./ ) | 26.| () | 27.| () | 28.(q)
® | 82./(d)| 33.|(b) | 34.| () | 35./(d)| 36.| (@) | 37.((d)| 38.| (1)
(c) | 42.{(d)| 43.|(a) | 44.| (D) | 45.|(b)| 46.| (a) | 47.|(d)| 48,
(a) | 52.|(c) | 53.| (c) | 54.| ()| 55.|(a) | 56.| (b) | 57.|(a)| 58,

19.| (a) | 20.| (@
29.| (b) | 30.| ()
39.|(d) | 40.| (a)
(a) | 49.{(d) | 50.| (b)

& 59.| (a)
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@ Exercise-2 : One or More than One Answer is/are Correct sy .

1. Ifr, rp, 75 are radii of the escribed circles of a triangle ABC and r is the radius of its incircle, then
the root(s) of the equation x? —r (rir, + ryry +ran ) x + (ryrors —1) = Ois/are :
@ n : ®) ry+ry © 1 (d) Rrors -1

2. InAABC, LA =60°, £B =90°, ZC = 30°. Let H be its orthocentre, then :
(where symbols used have usual meanings)

(@ AH =c (b) CH =a (00 AH =a (d) BH=0
3. In an equilateral triangle, if inradius is a rational number then which of the following is/are
correct ? :
(@) circumradius is always rational (b) exradii are always rational
(c) area is always ir-rational (d) perimeter is always rational
4. Let A, B,C be angles of a triangle ABC and let D = 5“3;'4 ,E= 57;;3, F= 51r3;C , then :

[where D,E,F # Tl_z‘lt, n €1, denote set of integers)

(@) cotDcotE + cotE cotF + cotDcotF =1 (b) cotD + cotE + cotF = cotD cotE cotF

(¢) tanDtanE +tanEtanF +tanFtanD=1 (d) tanD +tanE + tanF =tanDtanE tanF
5. In a triangle ABC, ifa =4,b =8and ZC = 60°, then :

(where symbols used have usual meanings)

(@) c=6 (b) c=4+3 () ZA=30° (d) ZB=90°
6. InaAABCif = = -rl, then which of the follbwing is/are true ?
n n3
(where symbols used have usual meanings)
(a) a? +b% +c? =8R? (b) sin?A +sin?B+sin2C =2
(© a®+b%=c? (d) A=s(s+c)

7. ABC is a triangle whose circumcentre, incentre and orthocentre are 0,1 and H respectively
which lie inside the triangle, then :

(a) ZBOC =A (b) ZBIC =’_2‘+%
() ZBHC =n-A (d) ZBHC =n_%

8. In a triangle ABC, tan A and tan B satisfy the inequality v/3 x* - 4x + /3 < 0, then which of the
following must be correct ? _
(where symbols used have usual meanings)
(a) a?+b%-ab<c? () a?+b2>c?
(©) a?+b%+ab>c? (d) a?+b% <c?
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9. Ifina AABC; ZC =7—8t;a =+/2;b = /2 + +/2 then the measure of ZA can be :
(a) 45° (b) 135° (© 30° )] 150° . 2 N
10. In triangle ABC, a = 3,b = 4,c = 2. Point D and E trisect the side BC. If ZDAE =6, then cot” fis
divisible by :
= ®) 3 © 5 @7
11. In a AABC if 3sin A + 4cosB = 6; 4sinB + 3cosA = 1 then possible value(s)sofl_ e
7]
> T T : @ =
2 n 9 x
g " © 3 6
12.

13.

14.

15.

g 7 | Answers |

If the line joining the incentre to the centroid of a triangle ABC is parallel to the side BC. Which
of the following are correct ?

A, G B ol ~
(@) 2b=a+c (b) 2a=b+c (© cot3c0t5=3 (d) COtECOtZ 3
In a triangle the length of two larger sides are 10 and 9 respectively. It the angles are in A.P, the
length of third side can be :
(@ 5-6 ®) 5+6 © 6-v5 (d) 6++/5

If area of AABC, A and angle C are given and if the side c opposite to given angle is minimum,
then

2A 2A 4A 4A
=\’— b= (©) a=— (d b=
@ u sinC ®) sinC sinC sin2C
In a triangle ABC, iftan A = 2sin 2C and 3cos A = 2sin BsinC then possible values of C is/are
= . © = Ny
() 3 (b) 6 - (d) 3

1.
7.
13.

(C, d) 2' (a) br d) 3' (a; br C) 4. (b’ C) 5.—‘
(b, ) 8. (a0 9. 10 o |11 @
(a, b) 14.| (a,b) 15. (c,d)

(b, c,d) 6. (a,b,0)

12. (b, d
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. 4

Exercise-3 : Comprehension Type Problems

3.

4.

5.

Paragraph for Question Nos. 1 to 2

Let LA =23° ZB =75°and £C = 82°be the angles of AABC.
The incircle of AABC touches the sides BC,CA, AB at points D, E, F respectively. Let r', 5y

respectively be the inradius, exradius opposite to vertex D of ADEF and r be the inradius of
AABC, then

r_’:
r
. A . B .C A .B .C
a) sin— + sin— + sin— — —sin— — +sin—
( 5 5 sm2 1 b) 1 sm2+sm2+1 s
A B C
(9] cosE+cosi+cos%—1 (d) 1—cos%+cos%+cos—2-
n_
r
(a) siné+sin§+sin£—1 (b) 1—siné+sin§+sin£
2 2 2 2 2 2
(@] cosé+cos§+cos£—1 (d) l-cosﬂ+cos§+cos§—
2 2 2 2 2 2

Paragraph for Question Nos. 3 to 4

Internal angle bisectors of AABC meets its circum circle at D, E and F where symbols have
_ usual meaning. ;

Area of ADEF is :

(a) QRZCOSZ(%)COSZ(%JCOSZ(%) (b) mzsin(%)sin(%)sin(%]
z-z§-2§~2£] 2 (QJ (E) C
(c) 2R“sin (zjsm (z)sm (2 (d) 2R“cos 5 |cos 5 |cos 5

The ratio of area of triangle ABC and triangle DEF is :
(b) <1 () 21/2 ) <12

, Paragraph for Question Nos. 5 to 6
_ Let triangle ABC is right triangle right angled at C such that A <Band r = 8 R = 41,

Area of AABC is :
(a) 720 (b) 1440 (c) 360 (d) 480
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6. tan
e 1 _1 (d) "‘1

[where notations have their usual meaning]

Paragraph for Question Nos. 7 to 8

Let the incircle of A ABC touches the sides BC,CA, ABat Ay, By ,C; respectively. The incircle of
AAIBIC]. tOUCheS its S»ides OfBlC].’Cl Al \and A].Bl at Az, Bz, C2 respeCtlvely and SO om.

7. lim ZA, =

n—ow

@ 0 z L @ =

® 2 © 7 5
8. In AA4B4C,, the value of LA, is :
3n+A 3n-A S5t—-A Sn+ A
a b d)
(@) 5 (b) 5 (@ 16 ( 16

Paragraph for Question Nos. 9 to 10
Let ABC be a given triangle. Points D and E are on sides AB and AC respectively and point F is

. AD AE DF
on line segment DE. Let T T T AT e Let area of ABDF = A, area of ACEF = A,
and area of AABC = A.
9. a1 is equal to :
A
(@) xyz ) A-x)y(1-2) © (1-x)yz d x(1-y)z

10. % isequal to:

(@ (1-x)y@d-z) ) A-0A-y)z  (© xA-y)A-2) (d) 1-x)yz

Paragraph for Question Nos. 11 to 13
a,b,c are the length of sides BC,CA,AB respectively of AABC satisfying
log(l +£)+ loga-logb =log 2.
a

Also the quadratic equation a(1 - x2) +2bx +¢(1+x2) = O has two siAlion
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11. a,b,carein:

(a) AP (b) GP (c) HP
12. Measure of angle C is :
(a) 30° (b) 45° (c) 60°
13. The value of (sin A + sinB + sinC) is equal to :
5 12
(a) 2 (b) 5
8
(© g d 2

Paragraph for Question Nos. 14 to 16

Let ABC be a triangle inscribed in a circle and let I, =%; l =

a

(d) None

(d) 90°

M,

mC
; . =—= where
c

mg, my, m. are the lengths of the angle bisectors of angles A, Band C respectively, internal to
the triangle and M,, M, and M, are the lengths of these internal angle bisectors extended

_ until they meet the circumcircle.

14. [, equals :

sin A sinBsinC sinBsinC sinB + sinC
_ SRR Ll L I e QY e
(@ s A ®) . 2 B+C © o) A @ .2 A
sin| B+ — sin sin“| B+ — sin“| B+ —
2 2 2 2
. of B-C of C-A 2 —B).
15. The maximum value of the product (I 1,1, ) x cos (T)x cos (T)x cos ( )15 equal
to:
1 1 27 27
= — () — d) ZL
@) 8 ®) 64 64 S 32
) l I L. .
1 ini alue of the expression —%— + +—< s -
16. The minimum value XP! T TR T
(@ 2 () 3 (c) 4 (d) none of these
| Answers| a
.l@/| 2/m| 3(@| 4(®| 5@ 6| 7 | 8. @| 9. (|10, (c)

11.| (a) | 12.|(d) | 13, () | 14.| (©) | 15.| (c) | 16.] (b)
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Q Exercise-4 : Matching Type Problems

1. Consider a right angled triangle ABC right angled at C with integer sides. List-I gives
inradius. List-II gives the number of triangles.

Column-| Column-Il_ 0
A) 3 P) 6
®) 4 (V) 7
© 6 (R) 8
(D) 9 (S) 10
M 12
2.
. _ Column-| ~ Column-lI
(A) |Find the sum of the series (P) 4
1+l+l+1+l+l+l+i+ ....... oo, Where the
2 3 4 6 8 9 12
terms are the reciprocals of the positive integers
whose only prime factors are two's and three’s
(B) | The length of the sides of AABC are a,b and c and A| (Q) 10
is the angle opposite to side a. If b? + ¢ = a? + 54
ad b? +c?
and bc = then the value of , 1s
cosA 9
(C) | The equations of perpendicular bisectors of two| (R) 13
sides AB and AC of a triangle ABC are x+y +1 =0
and x-y +1=0 respectively. If circumradius of|
| AABC is 2 units and the locus of vertex A is
x2+y2+gx+c=0, then (g% +c?),is equal to
(D) |Number of solutions of the equation| (S) 3
cos0sin 0+ 6(cos®-sin6)+6=0 in [0,30], is
equal to ‘J
3.InAABC,if =21,y =24,r; =28 then
: Column-l ____ Columndl
(A) |a= (P) 8
(B) (b= Q) 12
(C) |s= (R) 26 _—__’J




Eglution of Triangles » x v- _ = . 357

D) |r= (s) % 28
(T) 42

(Where notations have their usual meaning)
4.

. columnd \ . Column-li T
Aa) f(rp+rs) ®) BIA
1’?‘27‘3 + 3n +nry S|n_2"
(B) n Q) 4R
N +12) (7 +13) '
(C) n+ry+ry-r (R) 0
) @el 1 1 (S) 2R sin A
HRRTo S iTal T

Y 7 i | Answers|

‘1.|A>P; BoP; CoT; DS
2./A»S; BoP; Co>R D-Q
8./A>R; B->S; C»T; DoP

:
s

_4./A-5s; BoP; C»>Q; Do R

%% )

—
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@ Exercise-5 : Subjective Type Problems

1. If the median AD of A ABC makes an angle Z ADC = % Find the value of | cot B - cotC|.

2. InaAABC,a=+3,b=3and £C = g Let internal angle bisector of angle C intersects side ABat

D and altitude from B meets the angle bisector CD at E. If 0; and O, are incentres of ABEC and
ABED. Find the distance between the vertex B and orthocentre of AO; EO;.

3. In a AABC; inscribed circle with centre I touches sides AB, AC and BC at D, E, F respectively.
Let area of quadrilateral ADIE is 5 units and area of quadrilteral BFID is 10 units. Find the value

3)
cos| —
fltel

; (A —B)

sin

2

4. If Abe area of incircle of a triangle ABC and A, A, A5 be the area of excircles then find the least
814245
7294°
S.In AABC, b =c, ZA =106°,M is an interior point such that /MBA =7°, £ZMAB = 23° and

ZMCA = 6°, then % is equal to

o

value of

(where notations have their usual meaning)

6. In an acute angled triangle ABC, ZA = 20°, let DEF be the feet of altitudes through A, B,C
respectively and H is the orthocentre of AABC. Find o - g + CH .
AD BE CF
7. Let AABC be inscribed in a circle having radius unity. The three internal bisectors of the angles
A,B and C are extended to intersect the circumcircle of AABC at A}, B, and C, respectively.
AAy cos% + BB, cos% +CCy cos%

Then - - ; =
sinA +sinB + sinC

8. If the quadratic equation ax? + bx + ¢ = 0 has equal roots where a, b, ¢ denotes the lengths of
the sides opposite to vertex A, Band C of the AABC respectively.

sin A " sinC

sinC  sinA’

Find the number of integers in
the range of

" . A € . .
9. If in the triangle ABC, tan 5 tana and tan 5 are in harmonic progression then the least value
of cot? g is equal to :

10. In AABC, if circumradius ‘R’ and inradius ‘r are
R? - 4Rr + 8r2 —=12r + 9 = 0, then the greatest integer which is less
AABCis:

connected by relation
than the semiperimeter of




11. Sides ABand AC in an equilateral triangle ABC with side length 3 is extended to form two rays
from point A as shown in the figure. Point P is chosen outside the triangle ABC and between the
two rays such that Z ABP + / BCP = 180°. If the maximum length of CPis M, thenM2/2is equal
to:

12. Let a, b, ¢ be sides of a triangle ABC and A denotes its area.
Ifa=2;A=+3and acosC + 3 asinC —b —c = 0; then find the value of (b + c).
(symbols used have usual meaning in A ABC).

13. If circumradius of A ABC is 3 units and its area is 6 units and A DEF is formed by joining foot of
perpendiculars drawn from A, B, C on sides BC, CA, ABrespectively. Find the perimeter of A DEF.

Chapter 25 - Inverse Trigonometric Functions
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W Exercise-1: Single Choice Problems

e -1
cos™! (sin(cos™" x)) + sin”* (cos(sin”" x)) ]is:
2

(@ 1 (b) 2 © 3 (d 4

2. The solution set of (cot™* x)(tan"! x) +(2—1—2t)cot"l x—3tan! x—3(2 —lzt] >0,is:

1. Ifsin! x e (0, g), then the value of tan[

(@) xe(tan2,tan3) (b) x e(cot3,cot2)

(¢) x e (-oo,tan2) U (tan 3, o) (d) x e (oo, cot3)u(cot2,x)
3. The value of sec?(tan™! 2) + cosec?(cot ™! 3)is :

(a) 14 (b) 15 (©) 16 @ 17

4. Sum the series :

n! 4 +tan! —6—J+ tan‘l( 8 J+ ...... o is :
1+3-4 1+8-9 1+15-16

@ cot™!(2) () tan”'(2) @ 7 (d) E
5. cot ™! (v/cosa) —tan"!(v/cosa) = x, then sinx =
(a) tan 2(%] (b) cotz(-g-) () tana (@ cot[%)

6. The sum of the infinite series cot‘l(‘ZJ +cot™! (%) +cot™! (3_49) +cot~1 ( 67 j . ois:
4

@ Z-co'@ ) T @ Jrea’®) @ 2 (®)

; i -1 -1 nm .,
7. The number of solutions of equation cos™ (1 -x) + mcos™ x = £ is : (wherem > 0;n <0)

(@ o0 () 1 (0 2 (d) none of these
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8. Number of solution(s) of the equation 2tan™! (2x -1) = cos~(x)is :

(@ 1/ (b) 2 (© 3 (d) infinitely many
2 .2
9. sin™!| 25 L |4cost X+ ¥ .
L . 9] cos [2\/§+3‘/5 Zjequalsto.
(a) X () =« _11:_ d E
2 (© - (d 2
10. The complete solution set of the inequality (cos™! x)% - (sin”! x)? > 0is :
1
@) [o,—-] b) |-~ ¥ 1
11. Let o, B are the roots of the equation x2 + 7x + k(k - 3) = 0, where k € (0,3) and k is a constant.
Then the value of tan™" o + tan™! B+ tan ™’ L +tan”} L is :
o p
@@ = L .
(b) 2 (© 0 (d >
12. Let f(x)=a+2b cos”! x, b > 0. If domain and range of f(x) are the same set, then (b—a) is
equal to :
@ 1-% ) 2
T n
© = d 1+ =
T n

2
13. If (tan'1 x)? + (cot'1 x)? = ég—, then x equals to :

(a) -1 (b) 1 () 0 @ V3
14. The total number of ordered pairs (x, y) satisfying |y|=cosx and y = sin~! (sin x), where

x e[-2n, 3n] is equal to : ,
(@) 2 () 4 () 5 @ 6

15. If[sin~ (cos™* (sin™! (tan~! x)))] = 1, where[] denotes greatest integer function, then complete
set of values of x is :
(a) [tan(sin(cos1)), tan(cos(sin1))] (b) [tan(sin(cos1)), tan(sin(cos(sin1)))]
(c) [tan(cos(sinl)), tan(sin(cos(sin1)))] (d) [tan(sin(cos1)),1]

16. The number of ordered pair(s) (x, y) of real numbers satisfying the equation

1+ x2 +2xsin(cos ™ y) =0,is:

@ o () 1 c) 2 ) 3
17. The value of tan"} 1+ tan"} 2+ tan"! 3is :
@ Z ®) = e 2 @ =
2 4 8
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2
2 =X s fxis:
18. The complete set of values of x for which 2tan™! x + cos 1(1 T ] is independent of x s

@ (-,0] (b) [0,) (©) (-oo,-1] @ 1, 00)_1
19. The number of ordered pair(s) (x,y) which satisfy y =tan” tanx and
16(x2 +y2) - 48mx + 16my + 312 = 0, is :

. @0 (b) 1 (@ 2 (d 3 _
20. Domain (D) and range (R) of f(x) = sin~* (cos™[x]) where [] denotes the greatest integer
function is
(@) D=[1, 2), R={0} () D=[0,1),R={-101}
- _lom = e O
(© D=[-], 1),R={0,§, n} (d) D=[-1, 1),R—-{ o 0, 2}

21. If2sin~! x + {cos™" x} > g +{sin! x}, then x e: (where {:} denotes fractional part function)

(@) (cos1,1] (b) [sin1,1] (¢) (sin1,1] (d) None of these
22.Let fOx)=x"+x%-x7 +x3+1 and fGsin7'(sin8)) =0, (o s constant). If
f(tan™! (tan 8)) = A — a, then the value of A s :

(@) 2 (b) 3 () 4 @1

23. The number of real values of x satisfying the equation 3 sin~! x+nx—n=0is/are :
(@ o0 () 1 (© 2 (@ 3

24. Range of f(x) = sin™! x+x2% +4x+1is:

T n m n
(a) [——2— - 2,5 + 6:[ (b) [0,—2— + 6} (@ [_5 -2, °°J (d) [-3,)

25. The solution set of the inequality (cosec™x)? —2cosec™!x > .’é (cosec x—2) is

(=00, @] U[b, ), then (a + b) equals :

@@ o (b) 1 (@ 2 (d) -3
26. Number of solution of the equation 2sin™! (x +2) = cos ™! (x + 3) is :
(@) 0 (o) 4 1 © 2 (d) None of these
27. tan™! (-:1;) +tan™! G) +tan™! (-1—3) Ferern00 =
n n T

28. Iftan™! %+ tan™! % - % cos™! x then xis equal to :

1 2
(a) 3 (b) 3 @

vlw

(d) none of these



29. The set of value of x, satisfying the equation tan?(sin™! x) > 1is :

@ (-11) 1 LJ
= ( =72
1 1
© L1 —(——, —) 1L L
27 (d)(l’l)[ﬁ’ﬁ
30. The sum of the series cot‘l(;) +cot™! (£) +cot™} (@) +......0is equal to :
4 8
(a) cot™(2) () cot™!(3) (¢) cot™1(-1) (d) cot™ (D)
In(cot x) 1
1. If [ ——2L dx = —Z]n?
3 Ifjsinxcosxdx kln (cotx)+C
(where C is a constant); then the value of k is :
(@ 1 ®) 2 © 3 (<)) %

32. The number of solutions of sin™! x + sin ™ (1 + x) = cos™* x is/are :

(@ o0 ) 1 (© 2 (d) infinite

33. The value of x satisfying the equation

& a o . .. - -
(sin 1 )% —(cos™! x)® + (sin™! x) (sin 1 x—cos! x)=—1—613:

T T T T

A cos— c) cos— d _

(a) cos (b) s4 (c) os2 ()cos12

34. The complete solution set of the equation :
sin~! lJ;x —J2—x =cot ! (tany2-x) -sin™? Jl_Tx is:
2 2 2

_r (| © |2-Z,0 d) [-1,1

(a),:2 4,1:, ('b)[ 4 2 (d [-1,1]

e w2
35. Let f(x) =tan™" [_l't:___l] then which of the following is correct :

(b) Range of f(x)is (—5, %) -{0}

(a) f(x)has only one integer in its range 3
(c¢) Range of f(x)is [—g, g) -{0} (d) Range of f(x)is [-3, %] -{0}
36. Iftan~! L + tan™" % = %cos'1 x then x is equal to :
4
. 2 (© g (d) None of these
(a) E (b) 5 5
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37. The set of values of x, satisfying the equation tan?(sin~* x) > 1is :

@ (-11) - (_L _1_]
() WA
© [-1,1] -(-L,L) IPPT N 0 X
38. The sum of the series cot'l(%) +cot™! (3—3)+ cot‘l(l-z—g) - TO— w is equal to
4 8
(a) cot™(2) (®) cot™(3) (© cot™(-1) (d) cot™ (1)

4
(@ o ) 1 © 2 (d) infinitely many

40. Number of integral values of A such that the equation cos~! x + cot™! x = A possesses solution
is:

(@ 2 (b) 8 () 5 (d 10

39. The number of real values of x satisfying tan'l( x 2)+ tan~! (—13—] 3B ie :
1-x X

41. If the equation x° + bx? + cx +1 = 0(b < c) has only one real root a.

Then the value of 2tan™! (coseca) + tan~* (2sin a.sec? o) is :

(a) -’5‘ ®) -n © 3 @
42. Range of the function fx)= cot™  {=x} +sin"} {x} + cos {x}, where {} denotes fractional
part function
3
@ (-3;" u) ®) [94’—‘ d © Hn} @ (%, n]

43. If 3 < a < 4 then the value of sin~ (sin[a]) + tan"" (tan[a]) + sec™" (sec[a]), where [x] denotes

greatest integer function less than or equal to x, isequal to :

(@ 3 () 2n-9 (¢) 2n-3 (d) 9-2=
44. The number of real solutions of y + y2 =sinxand y +y3 =cos™! cosx is/are
@ 9 s © 3 (d) Infinite

45. Range of f(x) = sin“Yx-11+ 2cos”}[x - 2] ([] denotes greatest integer function)

T nn 3n
(@) {-g,o} ®) {5,%} © {4,2} (@ {7,21:}
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@ Exercise-2 : One or More than One Answer is/are Correct

1. f(x)= sin~! (sin x),g(x) = cos~ ! (cos x), then :

@ flx)=g(x)ifx e(Q;’:) ) f(x) <gx)if x e(g E—IJ

© f(x) <g(x)if(n,5_:) ) fo>g)ifx e(n,%?)
2. The solution(s) of the equation cos™ x = tan™" x satisfy

(@) x?= J— 1 ®) x2=J§2+1'

() sin(cos™ x) = % (@) tan(cos™ %)= ng— 1

3. If the numerical value of tan(cos‘1 (‘—;) +tan” (2)) is ( b) where a, b are two positive integers

and their H.C.E is 1

(@) a+b=23 () a-b=11 (© 3b=a+l (d) 2a=3b
4. A solution of the equation cot ™! 2= cot™! x+cot™1 (10-x)where 1 < x < 9is :
(@ 7 () 3 (© 2 (@5

5. Consider the equation sin™* (xz -6x+ —121)+ cos 1 k= g, then :
(a) the largest value of k for which equation has 2 distinct solution is 1

(b) the equation must have real root ifke (-:12-, 1)
(c) the equation must have real root if k € (—1, %)

(d) the equation has unique solution if k = —é

6. The value of x satisfying the equation
(sin™! x)3 —(cos™! x)3 + (sin™! x) (cos™* x) (sin™! x - cos™! x) = _3
16

can not be equal to :
(a) cos-’sE (b) COS—: (@ cosg (d) cosl_"z

= g 7~ e

ZEmmme | asves|  ommme

___———————_—_\———__
1.| @b, 0 2. (a0 3.| (a,b,0) 4. (a,b) 5. (a, b,d) 6. (a,b,d ’
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@ Exercise-3 : Comprehension Type Problems / . \h

Paragraph for Question Nos. 1 to 2
Let cos™! (4x° -3x) =a+bcos™! x

1. Ifx e [—%,{l, then sin"(sin%] is:

n n n n
(@ ":—3 b) 3 (©) —-6- (d) 6
2, Ifx e(-l—,l], then lim beosy is :
2 y—a
(a) - (®b) -3 (©) P (d 3
3 3

ZEERE = | Answers| R
r 1.@)| 2| 1 —|
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L — ’ -

. r" \ " -
Q Exercise-4 : Matching Type Problems g m

1.
Column-I Column-ll
(A) | 5in-1 4 +2tan”! 1_ (09 -g
5 3
1Y
(B) sin'l B + COS—I ﬁ + [an"1 _6§ = Q) —2-
13 5 16
n
(C) |IfA =tan! xy3 ’than-x(gx_—_k] (R) ¢
2A—-x W3
then A - B can be equal to
M) |ean-' 1 2tan? 1o (s) n
7 3
(T) k..
3
2.
Column-| A - Column-ll
@ |If fx)= sin! x ~ and lim f(3x—4x%) P) 3
x—»l—
2
=1-3 HT’ fG) then[l] =
X—D—z—
([] denotes greatest integer function)
. 1 -1 2x -1 W (Q) -1
(Q) | If x > 1, then the value of sm(i tan T tan x)
is
(R) | Number of values of x satisfying| (R) 2
' sin™! x—cost x= sin! (3x-2)
T |
' (S) | The value of sin(tan'1 3+tan”! 5) (s) 1
| .
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3.

©

(D)

. g B — -ura, e Al 1
QL - Colur GhiAlE N
QRS NEE i'l umr o N

If the first term of an arithmetic (P)
progression is 1, its second term is n,
and the sum of the first n terms is 33n

If the equation cos™! x + cot™! x = k (Q)
possess solution, then the largest
integral value of k is

The number of solution of equation | (R)

cos® =|1+sin0| in interval [0, 3x),
is

If the quadratic  equation| (S)
x2-x-a=0 has integral roots
where a € N and 4 < a < 40, then the
number of possible values of a is

D o

Columndl

3

)

(B)

©

(D)

SRl A

S AT

The value of tan™* ([n]) + tan~} ([-n] + 1) =
([] denotes greatest integer function)

The number of solutions of the equation
tan x + sec x = 2cos x in the interval [0, 2r] is

The number of roots of the equation
X+ 2tanx = TE‘ in the interval [0, 2x] is

The number of solutions of the equation
x3 + x2 + 4x + 2sin x = 0in the interval [0, 2x]

is

(P)

Q)

(R)

(s)

-

| Answers |

A-Q;
2.|/A->P;
8./A>S;

':AAR;

B—>»>S; C-»P; DR
B>Q; Co>R; D->S
B>R; Co>P; D> Q
B>P; C->Q; D-S
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W Exercise-5 : Subjective Type Problems

x?-4x is

, b ]

1. The complete set of values of x satisfying the inequality sin™ (sin P
(2-yA-2m 2+ /A -2r), then A =

2. Ina AABC;;if (II; ¥ % Uyl4 )? = AR?, where I denotes incentre ; Iy, I and I3 denote centres of

the circles escribed to the sides BC,CA and AB respectively and R be the radius of the circum
circle of AABC. Find A.

3. If 2tan™! A sin~! 3 =—cos”! g, then A =
5 5 A

4. If 2tan™! L —sin™! : =-cos”! 9—>‘, then A =
5 5 65

w 2
5. If ZZcot‘l [%‘] = kn, then find the value of k.
n=0

6. Find number of solutions of the equation sin™* (|logZ (cosx) —1|) + cos™ (|3 log&(cosx)-7|)

T
=—, if x €[0, 4n).
2 [ ]

| Answers |
1L 9 2. 16 3.| 65 4. 7 5. 1 6. 4
Qaaq

Chapter 26 — Vector & 3Dimensional Geometry
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! Exercise-1 : Single Choice Problems

1. The minimum value ofx2+y2+z2ifax+by+cz =p,is:

2 2 2 2 2
p D a‘+b“+c
@lFn) Ome o TEe e

- —
. If the angle between the vectors a and b is g and the area of the triangle with adjacent sides

— -» - -
equal to a and b is 3, then a- bis equal to :

(a) V3 (b) 243 © 443 (d g
. A straight line cuts the sides AB, AC and AD of a parallelogram ABCD at points B;,C; and D

— _— — — — ;\‘3 —_—
respectively. If AB, =\, AB,AD; =1, AD and AC, =7AC, where A;,A, and A5 are
positive real numbers, then :
(a) M,Az and A, are in AP
(¢) M,A3 and A, are in HP

- i R = R e T T TS
. Leta =2i+j-2kand b =i+ j.If cisavectorsuchthat a- ¢ =| ¢[,| e~ a|= 2+/2 and the angle

(b) A,A3 and A, are in GP
(d) 7\.1 +7Lz+l3 =0

- - - - o o,
between ax b and ¢ is 30° then | (ax b) x ¢|is equal to :

@ g ®) g © 2 @ 3

PN ~ a
. If acute angle between the line r =i+ 2j+A(4i -3k) and xy-plane is 6; and acute angle
between the planes x + 2y =0and 2x +y = 0is 6,, then (cos? @, +sin? 0,) equals to :

1 2 3
@ 1 () _‘i © 3 (@ z
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10.

11.

12.

13.

- Ifa,bc,x,y,z are real and a® + b2 + 2 =25, x2 + y2 +22 =36 and ax + by + ¢z =30, then

a+b+c .
————isequalto:
X+y+z
6 5 3
@ 1 = 2 @ =
(b) E (© 6 2

- If a and b are non-zero, non-collinear vectors such that| a|= 2, a- b = 1and angle between a

=> - b - - -
and b is T—St If; is any vector such that ;; =2, ;)i; =8 (r+2a-10b)-(ax b) =43 and

R - - - - -
satisfy to r+2a-10b = A(ax b), then Ais equal to :

(a) % ) 2 & L (d) None of these
4
= -~ ~ -~ ~ ~ .
- Let a = 3i + 2j + 4k; b= 2(i+kyand ¢ = 4i+ 2j + 3k. Sum of the values of ‘a’ for which the
g - ™ A
equation x a+ y b+ z : =a(xd+y)+ zf() has non-trivial solution is :
(@) -1 ®) 4 © 7 (d) 8
e e T T T S
aa ab ac
> a4 A 2 . A = Y & e e T T JE QN
Jfa=i+j+hkb=i-j+k c =i+2j-k, thenthevalueof(b-a b-b b ¢ is equal to :
e T T S
ca cb cec
(@) 2 (b) 4 () 16 (d) 64
- -> = - - - sy PU O N
If a and b are two vectors such that|a|=1,|b|=4, a b =2.If ¢ = (2 ax b) - 3b, then angle
- —
between b and cis :
T T 2n 5t
i ) - (@ = 20
(@ 6 3 3 C)) :
- S -
If a, b, ¢ are unit vectors, then the value of| a-2b|%+|b-2 c|2+|:_2;|2 A W
(@ 9 () 12 () 18 @ 21

where Ois
. - - - =
the origin. If 16| ax b|=3(| a|+|b|)* and 6 be the acute angle between the diagonals OC and
AB then the value of tan(6/2) is :
1 1 1

a) — () - 0 — 1

() 7 > = @ ]
m——) ~ —_ " -

The vector AB = 3i + 4k and AC = 5i -2j + 4k are the sides of a triangle ABC. The length of
the median through A is :

(a) 288 (b) V72 (© V33 ) V18

— — & N
The adjacent side vectors OA and OB of a rectangle OACB are a and b respectively,
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14. If ; =2i + Aj + 3k; b- 3i+3j + 5k; Z =M + 2J + 2k are linearly dependent vectors, then the

15.

16.

17.

18.

19.

20.

21.

22,

number of possible values of A is :

(@ o0 (b) 1 © 2 (d) More than 2
e e T e S e
The scalar triple product[a+ b-¢ b+ c-a ¢+ a-b]isequalto:
-
@ 0 ®) [abe] (© 2[abe] (d) 4{abc]

5
If & and b are unit vectors then the vector defined as V = (ax b)x (a + b) is collinear to the
vector :
@@ a+b () b-a © 2a-b (d) a+2b
The sine of angle formed by the lateral face ADC and plane of the base ABC of the tetrahedron
ABCD, where A =(3,-2,1); B=(3,1,5);C = (4,0,3)and D =(1,0,0), is :

2 5 343 -2
@ — b)) — () — d —=
V29 J29 V29 V29
Let ;r = xri + y,j + z,f(, r =1,2,3 be three mutually perpendicular unit vectors, then the
X3 X2 X3
valueof [y; ¥, Yys|isequalto:
21 22 23
(@ o (b) =1 () %2 d =4

e - 5 .
Let a, b, ¢ be three non-coplanar vectors and r be any arbitrary vector, then the expression

- - - -
(;x l_;) x (:x Z) + (I_::x :) X (:x a)+ (:x a)x (rx b)is always equal to :
2> S>> o S5 o -
(@ [abelr () 2[abc]r (c) 4[abe]r (@ o
E and F are the interior points on the sides BC and CD of a parallelogram ABCD. Let B_lf =4 E;'
— —
and CF = 4 FD. If the line EF meets the diagonal AC inG, then AG = A AC, where Aisequal to:

= b) = © — ) et
(@ 3 (b) 25 s (@ :
- e T 5y
If a, b are unit vectors and ¢is such that ¢ = ax ¢+ b, then the maximum value of[a b c]is :
1 3
= c) 2 d) =
(@ 1 (b) 2 (© @ -
1 2 3 21 3 14 13 x
Consider matrices A=|4 1 2;B=(4 1 -1;C=(12[;D=|11[;X=|y| such that
1 =11 2 2 3 2 14 p

solutions of equation AX =C and BX = D represents two points P(x, y1,2; ) and Q(x,, Y 5, 2)
respectively in three dimensional space. If P'Q' is the reflection of the line PQ in the plane
[1: x+ +2 =9, then the point which does not lie on P'Q" is :

(@ 3,42 (b) (5,3,49 (© (7,2,3) d (,s,6)
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~ ~ 2 i i mr i
28, The vilue of & for which point M (i + 2j + k), lies in the plane containing three points
A(§+:i + k), B(2§+2j+ﬁ)andc(3i—f()is :

1
(@ 1 ® 2 © % @ =3

24. Qis the image of point P(1, - 2, 3) with respect to the plane x -y + 2 =7. The distance of Q from
the origin is :

70 1 [70 35 @ JE
(@ 3 (b) 3 ? (© \/—; 2

25. a,band a - b are unit vectors. The volume of the parallelopiped, formed with a, band ax bas
coterminous edges is :

1 2 3
@ 1 (b) 5 © - (d) 2
26. A line passing through P(3,7,1) and R(2,5,7) meet the plane 3x + 2y + 11z -9 =0at Q. Then
PQis equal to :
(@) 5Y41 ® Y4 © 50Y41 @ 294
59 59 59 59

- — - - - - -3 =P g - -
27. If a,b and ¢ are three non-zero non-coplanar vectorsand p=a+b-2¢; q=3a-2b+c¢

- - — -
and r = a-4b+ 2 c are three vectors such that the volumes of the parallelopiped formed by
- 2 - - 5 o . . V.
a, b, cand p, q, r as their coterminous edges are V1 and V, respectively. Then 72 isequalto:

1

(a) 10 (b) 15 () 20 (d) None of these

28. If the two lines represented by x+ay =b; z + ¢y =d and x = ay+b’; z= c'y +d be
perpendicular to each other, then the value of aa’ + c¢’ is

(@ 1 (b) 2 (© 3 @ 4

- -~ - ~ ~
29. The distance between the line r = 2i - 2j+ 3k + A(i-j + 4k) and the plane ? G+ 5j+k)=5
is:

10 A0 3 10
(a) — (b) W @ T (@) -

- - e T - - -
30. If (ax b) x ¢ = ax (bx ¢), where a, band c are any three vectors such thata-b = 0,1',’.2 #0,
- -
then a and c are :

(a) Inclined at an angle of g (b) Inclined at an angle of =

(c) Perpendicular (d) Paralle]
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31.

32.

33.

34.

35.

36.

37.

38.

e .. > 5> .
Let r be position vector of variable point in cartesian plane OXY such that r-(r+ 6j) =7 cuts

*he co-ordinate axes at four distinct points, then the area of the quadrilateral formed by joining
mese punts is :

(@ 47 ) 6J7 © 7v7 (d) 8J7
Ifla]=2,|b|=5and ab-= 0, then ¥ (;x (;x (;x (;x (;x ;))))) is equal to :
@) 64a ®) 64b © -64a (d) -64b

- -
IfO (origin) is a point inside the triangle PQR such that OP + k; OQ + k, OR = 0, where ky, k

are constants such that A28 (APQR) _ 4, then the value of k +kj is :
Area (AOQR)
@ 2 (b 3 (© 4 (5

Let PQ and QR be diagonals of adjacent faces of a rectangular box, with its centre at O. If ZQOR,
ZROP and ZPOQ are 6, ¢ and ¥ respectively then the value of ‘cos0 + cos ¢+ cos'¥’is :

(@ -2 ® /3 (© -1 o
- > >
a b c
i T e
The valueof|a-p b-p c-p|isequalto:
i s e
a-q b-q cq
e e e e T T e 4 e e e e T T
(@ (pxq)[axb bxec exa] (b) 2(pxq)[axb bx ¢ cx a]
- -5 - - = e e e e S
© 4(;"3)[;"]_; ;xc c x a] @ (pxq)\/[axb bx ¢ ex a]
s 7 a+b+c

- = -
Ifr=a(mxm)+b(mx ) +c(lxm)and[Imn]=4 find—252*C

r-(1+m+n)

1
@ % ®) 3 © 1 ) 2

- - -
The volume of tetrahedron, for which three co-terminus edges are a, b and ¢, is k units. Then,
- - -

the volume of a parallelepiped formed by a-b, b + 2: and 3; - : is:

(a) 6k (b) 7k (c) 30k (d) 42k
The equation of a plane passing through the line of intersection of the planes :
x+2y+z-10=0and3x+y -2 =35 and passing through the origin is :

(@) 5x+32=0 (b) 5x-32=0

(©) 5x+4y+32=0 (d) 5x-4y+32=0
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'39. Find the locus of a point whose distance from x -axis is twice the distance from the point

1Q,-1,2):
(@ y2+2x-2y-42+6=0 ®) x2+2x—2y —45+6=0
0o 5 ~eayrediadie=g (d) z2-2x+2y-4z+6=0

[Answers | RS

1. ®)| 2./®)| 3@ 4/®)] 5@ 6/ 7/d| 8. ©| 9|10/
11.] (@) | 12.] (@ | 13.[© | 14.|(© | 15.{(d)| 16. () | 17.|®) | 18.| )| 19.| @) | 20.| ®)
21.| () | 22.{(2) | 23.|®) | 24.[ (@) | 25./(d) | 26.| () | 27.|(b) | 28.|(a) | 29.| ) | 30.| @
31.| (@ | 32.[(d) | 33.|(®) | 34.|(©) | 35.[(d) | 36.| (a) | 87.|(d)| 38.|(v)| 39.| ()
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@ _Exercise-2 : One or More than One Answer is/are Correct

1. If equation of three lines are :
X Y 23X Y _ 8 a%-1_2-y 28 4.,
1 2 32 1 3 1 1 0
which of the following statement(s) is/are correct ?
(a) Triangle formed by the line is equilateral
(b) Triangle formed by the lines is isosceles

(c) Equation of the plane containing the linesis x +y =2

343

(d) Area of the triangle formed by the lines is "

- A & - a 2 a A
2.If a=i+6j+3k; b=3i+2j+k and Z=(a+1)i+(B—l)j+f< are linearly dependent

vectors and | :I =/6; then the possible value(s) of (o +B) can be :

(@ 1 (b) 2 (© 3 (d 4
3. Consider the lines :

x-2 y-1 2z+2
Ly: = =

1 7 -5

Ly:x-4=y+3=-2
Then which of the following is/are correct ?
(a) Point of intersection of L, and L, is (1,-6,3)
(b) Equation of plane containing L; and Ly is x + 2y + 32 +2=0

. 113
(©) Acute angle between L, and L is cot ™ [Ej

(d) Equation of plane containing L, andLyisx+2y +2z2+3=0
4. Let a,b and & be three unit vectors such that & =b+ (b x &), then the possible value(s) of

|a+b+@&|*canbe:
(@ 1 (b) 4 (© 16 @9

- A -~ A ~
5. The value(s) of p for which the straight lines r =3i-2j-4k +7(i-j+pk) and

: =5i- 23 +k+ kz(i + pj + 2k) are coplanar is/are :

@ 5* J33 o =S +4J§§ © - ;/3—3 @ = —4J§§

4
6. [fix[(;..j)xi]+jx[(;—f()xj]+f(x[(:—i)xf(]=0and;=xi+yj+zf<,then:
(@ x+y=1 (b) _y+z=—§ (© x+z=1 (d) None of these
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7. The value ofexpression[;x; sz Zx ?]isequal to:
e e I T - = =) YL
(a) [abdllce f]-[ab cl(de f] ®) [abel(f cdl-[abfllecd]
- - AL
© [cdallbe fl-[cdbl[ae f] @ [bedlfaefl-[becfllaed]

a,b,c d . .
8.1If a,b, ¢ and d are the position vectors of the points A,B,C and D respectively in three

% : — - - -
dimensional space and satisfy the relation 3a—2b+ ¢—2d =0, then:
(@) A,B,C and D are coplanar
(b) The line joining the points B and D divides the line joining the point A and C in the ratio of
21
(¢) The line joining the points A and C divides the line joining the points Band D in the ratio of
1:1
- - - -
(d) The four vectors a, b, ¢ and d are linearly dependent.
9. If OABC is a tetrahedron with equal edges and P, §, ¥ are unit vectors along bisectors of

—> — —
—_——) — —) —) —> OA —)_ OB —)—OC then.

OA, OB : 0B, 0C :0C,OA respectively and a = ,b , €
— S —
|OA| |OB| |oC|
[ab& 33 [a+bb+ée+al 343
@ —=—- ) ——— — =
parl 2 [P+q q+F &+ P] 4
© [a+bb+ee+a) 343 @ [abe _343
f [(pal 2 (p+aaq+tt+pl 4

-
10. Let & and & are unit vectors and |b|=4. If the angle between & and & is cos™? G‘), and

§—2é=lﬁ,then the value of A can be :
(@) 2 () -3
(© 3 () -4
11. Consider the lineL;: x =Y =zand thelineL;:2x+y +2-1=0=3x+y + 2z -2, then :

(a) The shortest distance between the two lines is 7

(b) The shortest distance between the two lines is v/2

(c) Plane containing the line L, and parallel to line L; isz - x+1=0

(d) Perpendicular distance of origin from plane containing line L, and parallel to line L, is :/—i
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12.

13.

14.

15.

16.

17.

- . - = - - - - - —»
Let r =sinx(ax b)+cosy (bx ¢)+2(ex a), where a,b and ¢ are three non-coplanar

vectors. Itis given that ris perpendicular to ;+ I—;+ . The possible value(s) of x? + y % is/are :
512
(@ =* 2
(b) 2

2 2

© 35xn @ 37n
T =b =) =y - - - - -»: => i

If(axb)x(exd)=ha+kb=rc+sd, where a, b are non-collinear and ¢, d are also
non-collinear then :

- = > - - -
(@ h=1[bcd] ®) k=[a ¢ d]

- = > - -
() r=[abd] d s=-[abe]

- a a = A P - ~ -
Letabe areal number and o =i +2j, p =2i +aj+ 10k, y =12i +20j+ ak be three vectors,

- > -
then o, B and y are linearly independent for :
@ a>0 (b) a<0
() a=0 (d) No value of a

The volume of a right triangular prism ABCA, B,C; is equal to 3. If the position vectors of the
vertices of the base ABC are A(, 0, 1); B(2 0, 0) and C(0, 1, 0), then the position vectors of the

vertex A, can be :
@ (2,2,2) ®) (0,2,0)
(C) (0: _2) 2) (d) (O: _2, 0)

If;=x§+_yj'+zf(,g=y§+zj+xf(,and:=zi+xj+yfc,then;x(gx :)is:

(a) Parallel to (y -2)i+ @ -x)j+(x-y)k

(b) Orthogonalto i+ j+k

(© Orthogonalto(y+z)i+(z+x)j+(x+y)f(,

(d) Orthogonal to xi+ y j+zk

If a line has a vector equau’on,;=2§+63+7\(§—33) then which of the following statements

holds good ? )
(a) the line is parallel to 2i +6j

(b) the line passes through the point 3i +3j'
(c) the line passes through the point i+ 9j
(d) the line is parallel to xy plane
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18. Let M,N, P and Q be the mid points of the edges AB, CD, AC and BD respectively of the
tetrahedron ABCD. Further, MN is perpendicular to both AB and CD and PQ is perpendicular to
both AC and BD. Then which of the following is/are correct : :

(@) AB=CD (b) BC =DA
(c) AC =BD (d) AN =BN
19. The solution vectors r of the equation xi= j+kand rx j =k + irepresent two straight lines
which are :
(a) Intersecting (b) Non coplanar (c) Coplanar (d) Non intersecting

20. Which of the following statement(s) is/are incorrect ?
(2) ThelinesX=*_Y+6_2z+6 ,x-1_y-2_3-
-3 -1 -1 -1 -2
(b) The planes 3x — 2y — 4z = 3and the plane x —y —z = 3 are orthogonal
(c) The function f(x) = In(e™2 + ¥ ) is monotonic increasing V x € R

(d) Ifg is the inverse of the function, f(x) =1In (e™2 + ¢¥) then g(x) =1In (e* —e~2)

4 are orthogonal

21. The lines with vector equations are; 1-; =-3i+6j+A(-4i+3j+2k) and
l_'; = —23+7j+p(—4i+j+f<)are such that :
(a) they are coplanar
(b) they do not intersect
(c) they are skew
(d) the angle between them is tan"1(3/7)

| Answers|

1.| (b,c,d) 2. (a,0 ) 3.| (a,b,0) 4. (a,d) 5. (a0 6.
7.| (a,b,c) 8. (dcd | 9 @d |10 (,d) | 11| (a4 12.] ®,d)
13.| b, d) | 14, @b, |15 (@d) | 16.(@abcd)| 17.| ®, ¢ d) | 18| (a b, c )
19.| (b, d) 20.| (a,b) 21.| (b,c,d)
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Q;Exercise% : Comprehension Type Problems / : \h

Paragraph for Question Nos. 1 to 3

The vertices of A ABC are A(2, 0, 0), B(0,1,0),C (0, 0, 2). Its orthocentre is H and circumcentre
is S. P is a point equidistant from A, B,C and the origin O.

1. The z-coordinate of H is :

(@ 1 b 172 (©) 1/6 (@) 1/3
2. The y-coordinate of S is :
(@ 5/6 (®) 1/3 (© 1/6 (d) 1/2
3. PAis equal to :
3 3
1 i =
(@ () V2 © \fz @ 3

Paragraph for Question Nos. 4 to 6

- > — -
Consider a plane n: r-n = d (where n is not a unit vector). There are two points A(a) and

_’
B(b) lying on the same side of the plane_.

4. If foot of perpendicular from A and B to the plane nare P and Q respectively, then length of PQ
be:

@ [&=28l ) B2y ( Rl B Sen)
|n| In|

5. Reflection of A(;) in the plane = has the position vector :

(@ a+—2(@d-amn ®) a-——(d-amn
m)? m)2

© ;+ d+ ; t_;) 1—; (d ;+ _)i ;
m)? (m)2

= >
6. If a plane m is drawn from the point A(a) and another plane n, is drawn from point B(b)
parallel to m, then the distance between the planes n; and =, is :

@ @Bl g @A © (@-bxnl @ Bzl

|n| |n|
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Paragraph for Question Nos. 7 to 9
Consider a plane H: (2i+j-k) =5, a line Ll:—; =31-j+26)+ 220 -3j k) ?nd a
point A (3,~4,1). L, is a line passing through A intersecting L, and parallel to plane I1.
7. Equation of L, is :
@ r=Q+ Ni+@2-30j+0-0k;AeR
b) *=@+0i-(4-20j+ 0+ Mk;reR

© r=B+Ni-4+30]+A-NkireR
(d) None of the above

8. Plane containing L, and L, is :
(a) parallel to yz-plane (b) parallel to x-axis
(c) parallel to y-axis (d) passing through origin

9. Line L, intersects plane ITat Q and xy-plane at R the volume of tetrahedron OAQR is :
(where ‘O’ is origin)

14 3 7
(@ o (b) Y © 7 (d) 3

Paragraph for Question Nos. 10 to 11
Consider three planes :
2x+py +6z=8;x+2y +qz=5and x+y +3z=4

10. Three planes intersect at a point if :
(@ p=2,q#3 () p#2,q#3 (© p#2,q=3
11. Three planes do not have any common point of intersection if :
(@ p=2,q#3 (b) p#2,q#3 (© p#2,q=3

d p=2,q=3

(d) p=2,9q=3
Paragraph for Question Nos. 12 to 14
) = - o -
The points A, B and C with position vectors a, b and ¢ respectively lie on a circle centered at

origin O. Let G and E be the centroid of AABC and AACD respectively where D is mid point of
AB. y

12. IfOE and CD are mutually perpendicular, then which of the following will be necessarily true ?
- - - = 5wy S
(@ |b-al|=|c-a] (b)lb—a|=||,_c|

N - - ! e - >
@ | eal=]n=h| @ |b-al=|c-a|=|B -
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13. If GE and CD are mutually perpendicular, then orthocenter of AABC must lie on :
(a) median through A (b) median through C
(0) angle bisector through A (d) angle bisector through B

14. If[AB AC AB AC 1=A[ AE AG AE x AG], then the value of A is :
(a) -18 (b) 18 () -324 (d 324

Paragraph for Question Nos. 15 to 16

Consider a tetrahedron D —ABC with position vectors if its angular points as
A(L1,1);B(1,23); C{112)

and centre of tetrahedron (g % )

15. Shortest distance between the skew lines AB and CD :

@ ® - © 7 @ ¢

16. If N be the foot of the perpendicular from point D on the plane face ABC then the position vector
of N are :
(@ (-1,1,2) () (1,-1,2) © 1,1,-2) @ (-L-12

Paragraph for Question Nos. 17 to 18

In a triangle AOB,R and Q are the points on the side OB and AB respectively such that
30R = 2RB and 2AQ = 3QB. Let 0Q and AR intersect at the point P (where O is origin).

17. If the point P divides OQ in the ratio of pu:1, thenp is :
- = © = @ 29
(a) Té (b) 17 15 9

18. If the ratio of area of quadrilateral PQBR and area of AOPA is % then (8 — ) is (where a and Bare

coprime numbers) :
(@ 1 () 9 © 7 @o

| Answers | AR

9.((d) | 10.| (b)

| 8|@| 4©@]| 5. (@) 6.| (a) ) 7.| (© Q. (b)

Lid| 2
18.| (b) | 14.| (d) | 15.{ (b) | 16.| (b) | 17.| (d) | 18, (d)

11.| (c) | 12.| (a)
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Y - N

W Exercise-4 : Matching Type Problems

1.

L__\: Column-! \~_ Column-ll |
| Q) |pinesX=1_Y+2_ s and (P) | Intersecting
| = 3 -1
{ ¢ & A4 A & &
: r=(X-j+Kk)+t(@ +)+Kk)are
|(®) Lines X*5_¥-3 _3+3 aiid (Q) | Perpendicular
; 7 3
i X-y+25-4=0=2x+y-3z+5are
| (C) Lines(x=t-3 y=-2+12=-3-2)and (R) | Parallel
r=(t+1) +(2+3)]+ (< -9kare
:(D) Lines r =( +3j-K) +¢ (2 -j-K)and (S) | Skew
{ - & " L A 3
; r=(-i—2j+5£)+s[i—2j+zﬁ‘)are
(T) | Coincident
f \ Columnd Column-l|
" - - —
L (a) If a, b and c are three mutually perpendicular vectors ®) -12
- - -
| where| a|=|b|=2 | ¢|=1, then
@I [ 5 2 -5 - -
I I[axb bxc ecxalis
; | N - .
' (B) |If a and b are two unit vectors inclined at 5 then| (@ 0
,! - - - - -
; 16[a b+(axb) blis
i d = R - =5 5
' (C) |If b and c are orthogonal unit vectors and b x ¢ = a (R) 16
: B T T e
; then[a+ b+ ¢ a+b b+clis
[ N - - -2 >
‘(D) |[Iffxyal=[xyb]=[abec]=0 each vector being a () 1
i -2
i’ non-zero vector, then[x y c]is
! |
| (S (T) 4
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3'

T T R A TR, O
- - Column T2 g T L Column-llw__h_]
(A) | The number of real roots of equation| (P) 2

2% + 3% +4% 9% =0is A, then A2 + 7 is divisible by

(B) | Let ABC be a triangle whose centroid is G, orthocenter| (Q) 3
is H and circumcentre is the origin ‘0’. If D is any point
in the plane of the triangle such that not three of]
0, A, B, C and D are collinear satisfying the relation

—
AD + BD + CH + 3HG = AHD, then A + 4is divisible by

(©) |1f A (adj A) =[1(§’ 1%], then 5| A| - 2is divisible by | (R) 4
- - - -
(D) a, b, c are three unit vector such that a + ;; =J§?, ) @
-
then |6a- 83[ is divisible by
(T) 10

| Answers |

1.,A-Q,S;B—>R;C»P,Q;D>P
2.,A->R;B>P;CoS5;D->Q
3.,A->P,R;B>P,QS;C>P,QR,S;D>P, T
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- —

Sl S

W Exercise-5 : Subjective Type Problems

1. A straight line L intersects perpendicularly both the lines :
X+2_y+6_z-34 ., x+6_y-7 _2=7
2 3 -10 4 -3 -2
then the square of perpendicular distance of origin from L is )
2. Ifa,band éare non-coplanar unit vectors such that[ab&] =[bx & &x & ax b), then find the
projection of b + &on ax b.
3. Let OA, OB, OC be coterminous edges of a cuboid. If I, m, n be the shortest distanc'es between the
sides OA,0B,0C and their respective skew body diagonals to them, r espectively; then find

1.1 1
B mi R
Ty
OA* O0B? 0c?
— - —>

.
4. Let OABC be a tetrahedron whose edges are of unit length. If OA =a, OB =b and d

— - - - - . .
OC =a(a+b)+B(ax b), then (of)? = £ where p and q are relatively prime to each other.

Find the value of [21} where [] denotes greatest integer function.
D

- o
5.Let v, be a fixed vector and v, =[(1)] Then for n20 a sequence is defined

- > (1Yo 1™ - . g
Vn+1=vn+(§) [? Ol:l vothenlnmv,,:[a].Fde.

n—owo B

n
6.1f A is the matrix [_11 “13], then A—§A2+%A3 ...... +(_%) aml, w=3[1 a]_

13/b 1
a
Find | —|
nd
1 1
7. A sequence of 2x 2 matrices {M} is defined as follows M n = (2n + 1)1 (2n +2)!

- (2n+2)! & (2n+1)!

S (2k+2)1 &2+
then lim det. (M) = A—e~}.Find A.

n—oo
- = - - -
8.Llet|a|=1|b|=1and| a+b|=+/3. If ¢ be a vector such that Z=Z+23_3(;x;) and

- - -
p=|(axb)x ¢, then find [p2]. (where [] Tepresents greatest integer function).
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- - o - - - - - 2 -
9. Let r =(ax b)sinx + (b x ¢)cosy + 2(¢ x a), where a, b, ¢ are non-zero and non-coplanar

= =2 G S . 4 9 2
vectors. If r is orthogonal to a + b + ¢, then find the minimum value of — (x“+y*).
T

10. The plane denoted by []; : 4x + 7y + 4z + 81 = Qis rotated through a right angle about its line
of intersection with the plane [T, : 5x + 3y + 10z = 25. If the plane in its new position be
denoted by[], and the distance of this plane from the origin is /53 k where k e N, then find k.

11. ABCD is a regular tetrahedron, A is the origin and B lies on x-axis. ABC lies in the xy-plane

—
| AB |= 2 Under these conditions, the number of possible tetrahedrons is :
- - - -
12. A, B, C, D are four points in the space and satisfy| AB|=3,| BC|=7,|CD|=11and | DA |=9.

- -
Then find the value of AC - BD.

13. Let OABC be a regular tetrahedron of edge length unity. Its volume be V and 6V = ,/p / ¢ where
p and q are relatively prime. The find the value of (p + q) :

= - - - - - - e
14. If a and b are non zero, non collinear vectors and a; =Aa+3b;b; =2a+Ab;c; =a+b.

Find the sum of all possible real values of A so that points A, B, C; whose position vectors are

- 5 - .
a,, by, ¢, respectively are collinear is equal to .

15. Let P and Q are two points on curve y =log; (x—%)+ log, V4x? —4x+1 and P is also on
2
x2 4+ yz =10. Q lies inside the given circle such that its abscissa is integer. Find the smallest

— -
possible value of OP - OQ where ‘O’ being origin.

-
16. In above problem find the largest possible value of | PQ |.
17.Ifa, b,c,l,m,n e R—{0} suchthatal+ bm+cn =0,bl+cm+an =0,cl+am + bn = 0. Ifa, b, c

are distinct and f(x) = ax® + bx? + cx + 2. Find fQ):
- - =bl A T T e
18. Let u and v are unit vectors and o is vector such thatp x v + p = @and @ x u = v. The find

- 2>
the value of [p v «].

| Answers| TR -

2 4. 5 S.| 2 6. 3 7. 1

4 11., 8 | 12, o0 18. o 4. 2

2 18| 1 ([
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